APPENDIX C

Site Grading and Storm Drainage




SITE GRADING AND
STORM DRAINAGE

Proposed Gaming Facility
Federated Indians of Graton Rancheria

Sonoma County, California

ALTERNATE
SITES Wilfred, Stony Point, AND Lakeville

= = ROBERT A. KARN
= _F 5= == & ASSOCIATES, INC.

— 707 BECK AVENUE
e FAIRFIELD, CALIFORNIA 94533
Phone: (707) 435-9999  Fax: (707] 435-9988

e-mail: rakerakengineers.com

January 2004
Rev. October 2004
Rev. January 2006

PRELIMINARY SUBJECT TO REVIEW




TABLE OF CONTENTS

Section I
Wilfred Site

INTRODUCTION

EXISTING SITE DESCRIPTION

FLOODPLAIN

STORMWATER HYDROLOGY

STORMWATER DETENTION ANALYSIS....ccooiiiiiiiiiiiniciiren
DRAINAGE IMPROVEMENTS
Overland Drainage Release
Detention Basin Grading .......coccocevvevieinnenneeniieneerieeeee e
Building and Parking Lot Grading & Drainage

EROSION CONTROL

SUMMARY

LIST OF TABLES

Table 1 — Hydrologic Parameters

Table 2 — Increased Volumes & Storage Volumes

LIST OF FIGURES

Figure 1  Project Boundary and Location Map

Figure 2  Floodplain Boundary

Figure 3  Detention Basin Location and Volume

Figure 4  Overland Drainage Release



Section 11

Stony Point Site

INTRODUCTION ..ottt 10
EXISTING SITE DESCRIPTION .....cccoconiiiiiiiiniicreicent e 16
FLOODPLAIN ENCROACHMENT ..ottt 16
STORMWATER HYDROLOGY ...oocviiviiireniiicrcecini e 17
STORMWATER DETENTION ANALYSIS.....cooioiiiiiiiiiiii 19
DRAINAGE IMPROVEMENTS. ..ot 20

Overland Drainage Release .......ccccovvioriiiiiiiiiiiiniiiieecnnn, 20

Detention Basin Grading ........cccccvveeviiiereninneininieeniecnienene e 20

Building and Parking Lot Grading & Drainage ..........ccccoevieennn. 20
EROSION CONTROL ..ot 25
SUMMARY .ttt sttt s 25

LIST OF TABLES

Table 3 — Floodplain Encroachment .........c.cccccoeivvinicniniinnnin, 16
Table 4 — Hydrologic Parameters .........cccocevrveriinieniieniiiiciieeee 18
Table 5 — Increased Volumes and Storage Volumes ... 19

LIST OF FIGURES

Figure 5  Project Boundary .......cccccommiiiiiiiiniiiiniiiniein, 11
Figure 6 Floodplain Boundary ..., 12
Figure 7 Alternate Site Locations Layouts B-E ... 13
Figure 8 Northwest Overland Drainage Release...........c.coocooviennin 21
Figure 9  Northeast Overland Drainage Release...............coceeieiiii, 22
Figure 10 Northwest Detention Basin Location and Volume............... 23

Figure 11 Northeast Detention Basin Location and Volume............... 24



Section I11

Lakeville Site

INTRODUCTION ..ottt e 26
EXISTING SITE DESCRIPTION ...coiiiiiiiiiiiiieeiec e 29
FLOODPLAIN ENCROACHMENT .....ccoiiiiiiiiiieicvccrciec 29
STORMWATER HYDROLOGY ..o 30
STORMWATER DETENTION ANALYSIS ..o, 31
DRAINAGE IMPROVEMENTS ......ooiiiiiitiieiiceenc e 32
Overland Drainage Release ........c.cccoveviviniciniiiniiinciiin 32
Detention Basin Grading ........cccccevveiiiiiiiininiiciiineis 32
Building and Parking Lot Grading & Drainage...........ccceceeeivinne 32
EROSION CONTROL ..oooiiiiiieiesiie ettt sne 35
SUMMARY oottt 35
LIST OF TABLES
Table 6 — Floodplain Encroachment .........ccccoeeeoinieniiniinnin, 29
Table 7 — Increased Volumes and Storage Volumes .........ccocvevuvnneenen. 31
LIST OF FIGURES
Figure 12 Project Boundary and Location Map ............cccccoceviinnnnnnnn, 27
Figure 13 Floodplain Boundary .......c.cccccooeiviiiniininiiiniins 28
Figure 14 Overland Drainage Release ..........cccovvvinviiiicniiniinnicnn. 33
Figure 15 Detention Basin Location and Volume ...........ccccooeviinninnn. 34
APPENDICES

A — SCS Unit Hydrographs & Calculations
B - Preliminary Grading & Storm Drain Storage Plans
C - Existing Storm Drain Culverts

D — Sample Best Management Practices



SECTION-I
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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 1, the Wilfred
Site)

The plans were based upon architectural layout A. 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- entltled “Sonoma County, Cahforma

(Umncmporated Areas)- Commumty 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 Flood Insurance Rate Map also designates a portion of

the remaining undeveloped Wilfred Site as located within the 100-year
floodplain. (See Figure 2)

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
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 sewage treatment plant.

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.

Project No A03068 January 2000
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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 there is no need to
address floodplain encroachment.

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 prellmmary
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.

Project No A03068 January 2006



Table 1

Hydrologic
Parameters
Value
Parameter Wilfred Site Source
Water Shed Area
68.0+ Acres Measured from Architectural
Layout A
Runoff Curve Curve numbers were estimated
Number 79 using the soils classified by the
Natural Resource Conservation,
Undeveloped Site | the field Investigations performed
by Michelucci & Associates, Inc. and
Tables 2-2a,Table 2-2c of 210-VI-
94 TR-55, Second Edition were used
(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
1999.

Rain Fall
Distribution

SCS Type -I1A

As per the hydrological boundaries

Project No A03068
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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, 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 (lAcFt) of treated
wastewater effluent. 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 3 for locations). A
preliminary grading plan for the detention basin is included as Appendix B.

TABLE 2 — Increased Volumes & Storage Volumes

INCREASED RUN-OFF

INCREASE DUE TO DEVELOPMENT = 9.50 AcFt

INCREASE DUE TO EFFLUENT DISCHARGE = 1.0 AcFt

1 TOTAL STORAGE REQUIRED =10.50 AcFt

STORAGE VOLUMES

l TOTAL STORAGE PROVIDED = 14.0 AcFt

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 4.

Project No A03068 January 2006
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Detention Basin Grading

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

Building and Parking Lot Grading and Drainage

It is estimated that 300,000 cubic yards of earthwork will be required to develop
the site. Onsite excavation will yield approximately 25,000 CYD of fill material.
An additional 275,000 CYD of material will need to be imported to achieve the
design grades. The import material is available locally from two near by quarries.
The fill can be imported with 160-200 trucks per day with each truck carrying 12
cubic yards of dirt. It is estimated that the duration of the importation of fill will
be approximately 4-5 months. Onsite drainage systems will consist of an
underground piped drainage system. Inlets will be placed at appropriate 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.

EROSION CONTROL

An erosion control 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 detention pond would create a portion of fill
necessary to achieve the design grades. An additional 275,000 CYD of material
will need to be imported. In addition, an overland drainage release for the
property can be maintained around the perimeter of the developed site.

Project No A03068 9 January 2006
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SITE GRADING AND

STORM DRAINAGE (STONY POINT SITE)
PROPOSED GAMING FACILITY

FEDERATED INDIANS OF GRATON RANCHERIA
SONOMA COUNTY, CALIFORNIA

INTRODUCTION

This report presents preliminary site grading and storm drainage plans for
alternative development in Sonoma County near the southwest corner of Stony
Point Road and Wilfred Avenue in Sonoma County, California. (See Figure 5,
the Stony Point Site)

The plans were based upon preliminary architectural layouts B,C,D&E for two
alternate site locations within the Stony Point Site. Architectural layouts B,D&E
are alternate layouts for the northwest corner of the site and Layout C is Vfor the
northeast corner of the site. This report and associated plans weére 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
a portion of the Stony Point Site as located within the 100 year floodplain of the
Laguna de Santa Rosa and the Bellevue-Wilfred Flood Control Channel. (See
Figure 6)

The grading and drainage plan incorporates fill to elevate the proposed Gaming
Facility above the 100 year floodplain and creates a series of stormwater
detention ponds to attenuate the increase in peak flow of the storm runoff
created by the development of the project. The increase in peak flow is created
by fill in the flood plain, increase in runoff created by increasing the impervious
area and 300,000 gallons per day of tertiary treated effluent from the proposed
onsite sanitary sewage treatment plant.

The project has been analyzed with four alternate layouts on two site locations.
Both sites are in the northerly portion of the project and are depicted on Figures
7a-b,7c&7d.

10
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EXISTING SITE DESCRIPTION

The site consists of approximately 360 acres of grazing and pastureland. The
Stony Point Site is bounded by Wilfred Avenue on the north, Stony Point Road
on the west, Rohnert Park Expressway on the south, and a mobile home park,
business park, undeveloped property and four rural residential homes on the
east.

The existing topography is relatively flat. The site slopes from Wilfred Avenue
southerly to Rohnert Park Expressway at an average slope of 0.001 %.

The Bellevue-Wilfred Flood Control Channel flows southeasterly through the
site from Wilfred Avenue to Rohnert Park Expressway and into the Laguna de
Santa Rosa. Existing storm runoff from the site enters the Bellevue-Wilfred
Channel through two 54” CMP culverts and five 24” CMP culverts (See
Appendix C)

FLOODPLAIN ENCROACHMENT

A portion of the proposed gaming facility is ldcated within Floodplain Zone AE
as shown on the Flood Insurance Rate Map for Sonoma County. The flood
plain elevations fall westerly across the site and vary from 89.5 to 88.

The proposed gaming facility will require placing fill in a portion of the
floodplain. This report addresses two alternate site locations within the project
boundary.

Utilizing the Floodplain boundary from the Flood Insurance Rate Map and a 1”
= 200’ scale existing topographic map prepared in October, 2003 the volume of
flood plain encroachment was calculated. Table 3 lists the volume of storage
displaced by the alternate site locations.

TABLE 3 - Floodplain Encroachment

SITE VOLUME (Acre-Feet)
Northwest 88
Corner
Northeast 201
Corner
16
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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 each alternate site based upon the
preliminary architectural site plans.

The soil type was identified by Geocon Consultants 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 (TRSS) 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 I(CQunty'
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
6.0 User’s Guide.

The parameters used are summarized in Table 4.

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

17
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Table-4

Hydrologic
Parameters
Value Value
Parameter Northwest Northeast Source
Water Shed Area 79.2+ Acres 100.4+ Acres Measured on topographic map of
the Project Site
Runoff Curve Curve numbers were estimated
Number 79 78 using the soils classified by the
Natural Resource Conservation,
Undeveloped Site | Undeveloped Site | the field Investigations performed
by GEOCON Consultants, Inc. and
Tables 2-2a,Table 2-2¢ of 210-VI-
94 95‘ TR-55, Second Edition were used
(Figures 5,6 & 7).
Developed Site Developed Site
Time of
Concentration 0.5 Hours 0.5 Hours Assumption is made per the type

of soil and as the existing
Conditions.

Rainfall Intensities

1.68 inches / hour

1.68 inches / hour

Sonoma County Water Agency,
Flood design Criteria Dated March
1999.

Rain Fall
Distribution

SCS Type -1A

SCS Type -1A

As per the hydrological boundaries

Project No A03068
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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, storm water detention has been incorporated into the
southerly portions of the project site. The size of the basins vary based upon
which alternate site plan will be implemented. The basin size takes into account
the increase in runoff created by increased impervious surfaces, encroachment of
fill into the flood plain and the potential for 300,000 gallons per day of treated
waste water effluent discharged into the Bellevue-Wilfred Flood Control
Channel.

The increase in volumes due to development and storage volumes for ihe site are
shown in Table 5.

Although the proposed development of the project increases runoff and peak
flow rates, the detention basins temporarily stores the runoff to limit the peak
flow. The peak flow from the detention basins will be metered through the
existing 54” CMP culverts to pre-project levels. A preliminary grading plan for
the detention basins is included as Appendix B.

TABLE 5 — Increased Volumes & Storage Volumes

INCREASED RUN-OFF

Northwest Northeast
INCREASE DUE TO DEVELOPMENT 11 AcFt 15 AcFt
INCREASE DUE TO FLOODPLAIN
ENCROACHMENT 88 AcFt 201 AcFt
INCREASE DUE TO EFFLUENT
DISCHARGE 1 AcFt 1 AcFt
| TOTAL STORAGE REQUIRED 100.0 AcFt 217.0 AcFt
STORAGE VOLUMES
SOUTHWEST DRAINAGE AREA 12.5 AcFt 0 AcFt
SOUTHEAST DRAINAGE AREA 101.0 AcFt 356.0 AcFt
l TOTAL STORAGE PROVIDED 113.5 AcFt 356.0 AcFt
19
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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
property northerly of Wilfred Avenue to drain under overflow conditions. The
overland drainage release will be around the perimeter of the sites and is shown
on Figures 8 and 9.

Detention Basin Grading

Figures 10 & 11 show the proposed locations and volumes for the detention
basins. A preliminary grading plan is included in Appendix B that provides a
more detailed grading analysis. 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.

Building and Parking Lot Grading and Drainage

The finished floor of the building will be elevated above the FEMA 100 year
flood plain elevations by incorporating fill from the detention basin excavation.
It is 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 C. It is anticipated
that the onsite grading will balance based upon the detention basin excavation
and additional site borrowing if necessary. Onsite drainage systems will consist
of an underground piped drainage system, as well as, sheet flow to grassy swales.
Inlets will be placed at appropriate 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 mlets.

20
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EROSION CONTROL

An erosion control 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 floodplain encroachment, increase in storm runoff as
a result of development and the potential discharge of 300,000 gallons per day of
tertiary treated effluent can be mitigated through the creation of detention basins
on the southerly portion of the site. Layouts B through E would require a
maximum of 12 acre feet of storage on the southwest quadrant and 217 acre feet
on the southeast quadrant of the property.

The excavation associated with the detention ponds would create adequate fill
material to raise the finish floor approximately 2 feet above the 100 year flood
plain elevation.
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SITE GRADING AND

STORM DRAINAGE (LAKEVILLE SITE)
PROPOSED GAMING FACILITY

FEDERATED INDIANS OF GRATON RANCHERIA
SONOMA COUNTY, CALIFORNIA

INTRODUCTION

This report presents preliminary site grading and storm drainage plan for the
proposed Gaming Facility in Sonoma County on Lakeville Highway in Sonoma
County, California. (See Figure 12, Lakeville Site)

The plan is based upon preliminary architectural layout F. 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 1015B” designates
a portion of the Lakeville Site as located within the 100-year floodplain. (See
Figure 13)

The grading and drainage plan incorporates fill to elevate the proposed Gaming
Facility above the 100 year flood plain and creates a series of stormwater
detention ponds to attenuate the increase in peak flow of the storm runoff
created by the development of the project. The increase in peak flow is created
by fill in the flood plain, increase in runoff created by increasing the impervious
area and approximately 300,000 gallons per day of tertiary treated effluent from
the proposed onsite sanitary sewage treatment plant.
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LAKEVILLE
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LAKEVILLE SITE BOUNDARY
& LOCATION MAP

NO SCALE
FIGURE 12
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EXISTING SITE DESCRIPTION

The Lakeville Site consists of approximately 242.48 acres of grazing and
pastureland located on the west side of Lakeville Highway

The existing topography is relatively flat and the site slopes from Lakeville
Highway to the westerly end of the property at an average slope of 1.5%.

The site accepts runoff from the property on the easterly side of Lakeville
Highway through six culverts that run under the Lakeville Highway. The
culverts drain into earth swales that generally travel westerly. The swales
disappear approximately 450 feet into the site. At that point they change to
sheet flow to the westerly corner of the property.

FLOODPLAIN ENCROACHMENT

A portion of the proposed gaming facility is located within Floodplain Zone AE
as shown on the Flood Insurance Rate Map for Sonoma County. The flood
plain 7.0 elevation falls westerly across the site.

The proposed gaming facility will require placing fill in a portion of the flood
plain. Utilizing the Floodplain boundary from the Flood Insurance Rate Map
and a 17 = 200’ scale existing topographic map prepared in October, 2003 the
volume of flood plain encroachment was calculated. Table 6 lists the volume of
storage displaced by the site location.

TABLE 6 — Floodplain Encroachment

SITE VOLUME (Acre-Feet)
Lakeville
Site 110
29
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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 plans.

The soil type was identified by Geocon Consultants 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 (TRS55) 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 genéfated ffom 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
6.0 User’s Guide.

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

30
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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, storm water detention has been incorporated imto the
westerly portions of the Lakeville Site. The storage pond size takes into account
the increase in runoff created by increased impervious surfaces. The excavation
on the westerly side below 7 feet elevation takes into account the increase in
runoff created by encroachment of fill into the flood plain and the potential for
300,000 gallons per day of treated waste water effluent discharge.

The increase in volumes due to development and storage volumes for the site are
shown in Table 7.

Although the proposed development of the project increases runoff and peak
flow rates, the detention basins temporarily stores the runoff to limit the peak
flow. The peak flow from the detention basins will be metered to pre-project
levels. A preliminary grading plan for the detention basins is included as
Appendix B.

TABLE 7 — Increased Volumes & Storage Volumes

INCREASED RUN-OFF

INCREASE DUE TO DEVELOPMENT = 11 AcFt
INCREASE DUE TO FLOODPLAIN ENCROACHMENT =110 AcFt

INCREASE DUE TO EFFLUENT DISCHARGE =1 AcFt

[ TOTAL STORAGE REQUIRED = 122.0 AcFt

STORAGE YVOLUMES

STORAGE POND A, B & C=11.0 AcFt

EXCAVATING BELOW 7.0 FEET ELEVATION = 141.0 AcFt

} TOTAL STORAGE PROVIDED = 152.0 AcFt
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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

An overland drainage release has been incorporated into the project design to
enable the property east of Lakeville Highway to continue to drain through the
Lakeville Site. The overland drainage release also allows the building to be
protected during peak storm runoff events. The overland drainage release is
shown on Figure 14.

Detention Basin Grading

Figure 15 shows the proposed locations and volumes for the detention basins. A
preliminary grading plan is included in Appendix B that provides a more detailed
grading analysis. 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.

Building and Parking Lot Grading and Drainage

The finished floor of the building will be elevated above the FEMA 100 year
flood plain elevations by incorporating fill from the detention basin excavation.
The total volume of earthwork is estimated to be 404,000 CYD to develop the
site. Onsite excavation will yield approximately 338,000 CYD of fill material.
An additional 66,000 CYD of material will need to be imported to the site to
achieve the design grades. The import material is available locally from two near
by quarries. The fill can be imported with 160-200 trucks per day with each
truck carrying 12 cubic yards of dirt. It is estimated that the duration of the
importation of fill will be approximately 1 month. Onsite drainage systems will
consist of an underground piped drainage system, as well as, sheet flow to grassy
swales. Inlets will be placed at appropriate 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.
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EROSION CONTROL

An erosion control 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 floodplain encroachment, increase in storm runoff as
a result of development and the potential discharge of 300,000 gallons per day of
tertiary treated effluent can be mitigated through the creation of storage ponds
and excavating the site below flood plain elevation the westerly portion of the
site.

The onsite excavation associated with the project will generate most of the
required fill material. An additional 66,000 CYD of material will need to be
imported to the site to achieve the design grades.
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ALTERNATE “SITE-I”

1. 100yr Pre-development
Hydrograph

2. 100yr Post-Development
Hydrograph

3. Detention Storage Estimate
Hydrograph




PRE-DEVELOPMENT

Type.... Unit Hyd. Summary Page 7.03
Name. ... SUBAREA 10 Tag: 100 Event: 100 yr
File.... S:\A03068\Hydro\site-IV.ppw
Storm... TypeIZX 24hr Tag: 100
SCS UNIT HYDROGRAPH METHOD
STORM EVENT: 100 year storm
Duration = 24.0000 hrs Rain Depth = 5.2320 in
Rain Dir = 35:\A03068\Hydro\
Rain File ~ID = - TypeIA 24hr
Unit Hyd Type = Default Curvilinear
HYG Dir = S$:\A03068\Hydro\
HYG File - ID = work_pad.hyg - SUBAREA 10 100
Tc = .5000 hrs
Drainage Area = 73.000 acres Runoff CN= 79
Computational Time Increment = .06667 hrs
Computed Peak Time = 8.1333 hrs
Computed Peak Flow = 45.84 cfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 8.1500 hrs
Peak Flow, Interpolated Output = 45.81 cfs
DRAINAGE AREA
ID:SUBAREA 10
CN = 79
Area = 73.000 acres
S = 2.6582 in
0.28 = .5316 in
Cumulative Runoff
3.0024 in
18.265 ac-ft
HYG Volume... 18.265 ac-ft (area under HYG curve)
*Fxdxx SCS UNIT HYDROGRAPH PARAMETERS ***+*%
Time Concentration, Tc = .50000 hrs (ID: SUBAREA 10)
Computational Incr, Tm = .06667 hrs = 0.20000 Tp
Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tx/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 165.42 cfs
Unit peak time p = .33333 hrs
Unit receding limb, Tr = 1.33333 hrs
Total unit time, Tbh = 1.66667 hrs
S/N: FEYXYWHB4RF1 RAK ENGINEERS
PondPack {(10.00.016.00) 4:14 pPM 2/25/2005



Type.... Unit Hyd. (HYG output) Page 7.04
Name.... SUBAREA 10 Tag: 100 Event: 100 yr
File.... S5:\A03068\Hydro\site-IV.ppw
Storm... TypelIA 24hrx Tag: 1060
SCS UNIT HYDROGRAPH METHOD
STORM EVENT: 100 year storm
Duration = 24.0000 hrs Rain Depth = 5.2320 in
Rain Dir = $5:\A03068\Hydro\
Rain File -ID = - TypeIA 24hr
Unit Hyd Type = Default Curvilinear
HYG Dir = $:\A03068\Hydro\
HYG File - ID = work pad.hyg - SUBAREA 10 100
Tc = .5000 hrs
Drainage Area = 73.000 acres Runoff CN= 79
Calc.Increment= .06667 hrs Out.Incr.= .0500 hrs
HYG Volume = 18.265 ac-ft
HYDROGRAPH ORDINATES (cfs)
Time | Output Time increment = .0500 hrs
hrs i Time on left represents time for first value in each row.
_________ i________._.._-____._____________.__.___.._______.._.____._____________.____.._.
3.6500 | .00 .00 .01 .02 .04
3.9000 | .07 .11 .16 .22 .29
4.1500 | .37 .45 .53 .62 .71
4.4000 | .80 .90 .99 1.09 1.20
4.6500 | 1.30 1.41 1.52 1.63 1.74
4.9000 | 1.86 1.98 2.10 2.23 2.36
5.1500 | 2.50 2.64 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
5.95000 | 4.79 4.96 5.13 5.31 5.51
6.1500 | 5.73 5.96 6.21 6.47 6.73
6.4000 | 6.99 7.25 7.50 7.73 7.94
6.6500 | 8.12 8.27 8.41 8.53 8.65
6.9000 | 8.78 8.94 9.12 9.35 9.62
7.1500 | 9.92 10.25 10.64 11.07 11.54
7.4000 | 12.05 12.63 13.33 14.25 15.46
7.6500 | 17.46 20.08 23.24 26.83 30.66
7.9000 | 34.39 37.91 41.10 43.42 45.01
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 | 28.75 27.49 26.42 25.53 24.80
8.9000 | 24.13 23.51 22.92 22.33 21.74
9.1500 | 21.17 20.61 20.07 19.55 19.04
9.4000 | 18.56 18.09 17.66 17.25 16.88
9.6500 | 16.57 16.32 16.11 15.94 15.80
9.9000 | 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 | 13.76 13.71 13.66 13.63 13.59
10.9000 | 13.55 13.51 13.45 13.39 13.31
S/N: FEYXYWHB4RF1 RAK ENGINEERS
PondPack (10.00.016.00) 4:14 PM 8/25/2005



Type.... Unit Hyd. (HYG output) Page 7.05

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

HYDROGRAPH ORDINATES (cfs)

Time | Output Time _ncrement = .0500 hrs
hrs | Time on left represents time for first value in each row.
_________ | e e e —————_—————
11.1500 | 13.24 13.15 13.07 12.98 12.89
11.4000 | 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 | 11.3% 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 11.24
12.5000 | 11.18 11.12 11.06 11.03 11.00
13.1500 | 10.99 11.00 11.02 11.04 11.05
13.4000 | 11.06 11.05 11.02 10.99 10.94
13.6500 | 10.90 10.85 10.79 10.74 10.70
13.9000 | 10.65 10.61 10.57 10.54 10.52
14.1500 | 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
14.3000 | 10.34 10.32 10.30 10.29 10.27
15.1500 | 10.25 10.24 10.22 10.21 10.19
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 9.96 9.94 9.62
16.1500 | 9.90 9.89 9.87 9.85 9.83
16.4000 | 9.81 9.79 9.77 9.75 9.73
16.6500 | 9.72 9.70 9.068 9.66 9.64
16.9000 | 9.62 9.60 9.58 9.56 9.54
17.1500 | 9.53 9.51 9.49 9.47 9.45
17.4000 | 9.42 9.40 9.38 9.36 9.34
17.6500 | 9.32 9.31 9.29 9.27 9.25
17.9000 | 9.23 9.21 9.19 9.16 9.14
18.1500 | 9.12 9.10 9.08 9.06 9.04
18.4000 | 9.02 9.00 8.98 8.906 8.94
18.6500 | 8.92 8.90 8.87 8.85 8.83
18.9000 | 8.81 8.79 8.77 8.75 8.72
19.1500 | 8.70 8.68 8.66 8.64 8.62
19.4000 | 8.60 8.58 8.55 8.53 8.51
19.6500 | 8.49 8.47 8.45 8.42 8.40
15.92000 | 8.38 8.36 8.33 8.31 8.29
20.1500 | 8.27 8.25 8.23 8.21 8.18
20.4000 | 8.16 8.14 8.12 8.09 3.07
20.6500 | 8.04 8.02 8.00 7.98 7.96
20.9000 | 7.93 7.91 7.89 7.87 7.85
21.1500 | 7.82 7.80 7.78 7.75 7.73
21.4000 | 7.71 7.68 7.66 7.64 7.01
21.6500 | 7.59 7.57 7.55 7.52 7.50
21.9000 | 7.48 7.46 7.43 7.41 7.39
22.1500 | 7.36 7.34 7.32 7.29 7.27
S/N: FEYXYWHB4RF1 RAK ENGINEERS

PondPack (10.00.016.00) 4:14 PM 3/25/72005



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

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

HYDROGRAPH ORDINATES (cfs)

Time | Output Time increment = .0500 hrs

hrs | Time on left represents time for first wvalue in each row.
_________ ! e ——— e ————— e ——————
22.4000 | 7.24 7.22 7.20 7.17 7.15
22.6500 | 7.13 7.10 7.08 7.06 7.04
22.9000 | 7.01 6.99 6.97 6.94 6.92
23.1500 | 6.89 6.87 6.84 6.82 6.80
23.4000 | 6.77 6.75 6.73 6.70 6.68
23.6500 | 6.66 6.63 6.61 6.58 6.56
23.9000 | 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
24.6500 | 77 60 47 36 28
24.90060 | 22 17 13 10 08
25.1500 | 06 04 03 02 02
25.4000 | 01 01 00 00 00

53/N:  FEYXY/WHBARF1 RAK ENGINEERS

PondPack (10.00.016.00) 4:14 PM 8/25/72005



Type....
Name. ...

File....

Storm. ..

POST-DEVELOPMENT

Unit Hyd. Summary Page 7.03
SUBAREA 10 Tag: 100 Event: 100 vr
S:\A03068\Hydro\Site IV-Post.ppw

TypeIA 24hr Tag: 100

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration = 24.0000 hrs Rain Depth = 5.2320 in
Rain Dir S:\A03068\Hydro\

Rain File -ID - TypeIA 24hr

Unit Hyd Type Default Curvilinear

It

i

i

HYG Dir = $:\A03068\Hydro\
HYG File - ID = work pad.hyg ~ SUBAREA 10 100
Tc = .5000 hrs

it

Drainage Area 73.000 acres Runoff CN= 94

Computational Time Increment = .06667 hrs
Computed Peak Time = 8.1333 hrs
Computed Peak Flow = 74.65 cfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 8.1500 hrs
Peak Flow, Interpolated Output = 74.30 cfs
DRAINAGE AREA
ID:SUBAREA 10
CN = 94
Area = 73.000 acres
S = .6383 in
0.28 = L1277 in
Cumulative Runoff
4.5370 in
27.600 ac-ft
HYG Volume... 27.600 ac-ft (area under HYG curve)

¥k*3k SCS UNIT HYDROGRAPH PARAMETERS ***xx

Time Concentration, Tc = .50000 hrs (ID: SUBAREA 10)
Computational Incr, Tm = .06667 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, gp = 165.42 cfs

Unit peak time Tp = .33333 hrs

Unit receding limb, Tr = 1.33333 hrs

Total unit time, Th = 1.66667 hrs

S/N: FEYXYWHB4REL

rondPack

(10.00.016.00) 4:08 PM

RAK ENGINEERS
8/25/2005



Type.... Unit Hyd. (HYG output) Page 7.04

Name.... SUBAREA 10 Tag: 100 Event: 100 yr
File.... S:\A03068\Hydro\Site IV-Post.ppw
Storm... TypeIZA 24hr Tag: 100

SCS UNIT HYDROGRAPH METHCD

STORM EVENT: 100 year stcrm

Duration = 24.0000 hrs Rain Depth = 5.2320 in
Rain Dir = S$:\A03068\Hydro\

Rain File ~ID = - TypeIA 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir = S:\A03068\Hydroc\

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

Tc = .5000 hrs

Drainage Area = 73.000 acres Runoff CN= 94
Calc.Increment= .06667 hrs Out.Incr.= .0500 hrs
HYG Volume = 27.600 ac-ft

HYDROGRAPH ORDINATES (cfs)

Time | Output Time increment = .0500 hrs
hrs | Time on left represents time for first value in each row.
_________ | — e e e e e e it e e e e e e e e e et -
1.1500 | .00 .00. .01 .02 .06
1.4000 | .11 .20 .31 .45 .62
1.6500 | .80 1.00 1.19 1.39 1.59
1.9000 | 1.79 1.99 2.19 2.38 2.58
2.1500 | 2.78 2.98 3.19 3.39 3.59
2.4000 | 3.79 3.98 4.17 4.35 4.53
2.6500 | 4.70 4.86 5.02 5.16 5.31
2.9000 | 5.44 5.57 5.70 5.83 5.94
3.1500 | 6.06 6.16 6.26 6.36 6.46
3.4000 | 6.56 6.67 6.78 6.90 7.03
3.6500 | 7.18 7.33 7.50 7.68 7.86
3.9000 | 8.04 8.22 8.40 8.57 8.74
4.1500 | 8.89 9.04 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 10.79 10.96
4.9000 | 11.14 11.33 11.52 11.73 11.94
5.1500 | 12.16 12.39 12.64 12.89 13.13
5.4000 | 13.38 13.63 13.87 14.10 14.32
5.6500 | 14.52 14.71 14.89 15.06 15.24
5.9000 | 15.43 15.63 15.85 16.10 16.38
6.1500 | 16.70 17.05 17.45 17.85 18.25
6.4000 | 18.65 19.02 19.35 19.64 19.88
6.6500 | 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 29.94
7.6500 | 33.25 37.56 42.70 48.49 54.45
7.9000 | 60.06 65.16 69.55 72.37 73.98
8.1500 | 74.30 73.27 70.56 67.21 63.41
8.4000 | 59.34 55.30 51.57 48.16 45.11
S/N: FEYXYWHB4RE'1 RAK ENGINEERS

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



Type.... Unit Hyd. (HYG output) Page 7.05

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

HYDROGRAPH ORDINATES (cfs)

Time | Output Time increment = .0500 hrs
hrs | Time on left represents time for first value in each row.
_________ I e e ———————— e —————— e ————— e
8.6500 | 42.60 40.44 38.61 37.07 35.80
8.9000 | 34.65 33.59 32.57 31.59 30.63
9.1500 | 29.70 28.80 27.95 27.13 26.34
9.4000 | 25.59 24.88 24.21 23.59 23.02
9.6500 | 22.55 22.15 21.81 21.52 21.29
9.9000 | 21.08 20.87 20.67 20.46 20.25
10.1500 | 20.02 19.80 19.56 19.33 19.10
10.4000 | 18.88 18.67 18.48 18.31 18.15
10.6500 | 18.03 17.93 17.84 17.77 17.70
10.9000 | 17.62 17.54 17.45 17.34 17.22
11.1500 | 17.10 16.97 16.84 16.70 16.57
11.4000 | 16.43 16.28 16.14 15.99 15.84
11.6500 | 15.69 15.52 15.36 15.19 15.03
11.9000 | 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 13.85 13.77 13.71 13.67
13.1500 | 13.65 13.65 13.66 13.68 13.68
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 12.59 12.56
14.9000 | 12.53 12.50 12.47 12.45 12.42
15.1500 | 12.39 12.37 12.34 12.32 12.29
15.4000 | 12.26 12.23 12.21 12.18 12.15
15.6500 | 12.12 12.09 12.06 12.03 12.01
15.9000 { 11.98 11.95 11.83 11.90 11.87
16.1500 | 11.84 11.81 11.79 11.76 11.73
16.4000 | 11.70 11.67 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 11.34 11.31
17.1500 } 11.28 11.26 11.23 11.20 11.17
17.4000 | 11.14 11.11 11.08 11.05 11.03
17.6500 | 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 10.66 10.63 10.60
18.4000 | 10.58 10.55 10.52 10.49 10.47
18.6500 | 10.44 10.41 10.38 10.35 10.32
18.9000 | 10.29 10.26 10.23 10.21 10.18
13.1500 | 10.15 10.12 10.09 10.07 10.04
19.4000 | 10.01 9.98 9.95 9.93 9.90
19.6500 | 9.87 9.84 9.381 9.78 9.75
S/N: FEYXYWHB4RF1 RAK ENGINEERS

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 vyr
File.... S:\A03068\Hydro\Site IV-Post.ppw
Storm... TypelIA Z24hr Tag: 100

HYDROGRAPH ORDINATES (cfs)

Time | Output Time 1ncrement = .0500 hrs

hrs | Time on left represents time for first value in each row.
_________ | e o e e e e o e e e e > e e e e\ e e o e e
19.9000 | 9.72 9.69 9.66 9.64 9.61
20.1500 | 9.58 9.55 9.53 9.50 9.47
20.4000 | 9.44 9.41 9.39 9.36 9.33
20.6500 | 9.30 9.27 9.24 9.21 9.18
20.9000 | 9.15 9.13 9.10 9.07 9.04
21.1500 | 9.01 8.98 8.96 8.93 8.90
21.4000 | 8.87 8.84 8.81 8.78 8.75
21.6500 | 8.73 8.70 8.67 8.64 8.61
21.9000 | 8.58 8.56 8.53 8.50 8.47
22.1500 | 8.44 8.41 8.39 8.36 8.33
22.4000 | 8.30 8.27 8.24 8.21 8.18
22.6500 | 8.15 8.13 8.10 8.07 8.04
22.9000 | 8.01 7.99 7.96 7.93 7.90
23.1500 | 7.87 7.84 7.81 7.78 7.75
23.4000 | 7.72 7.70 . 7.67 7.64 7.61
23.6500 | 7.58 7.55 7.52 7.49 7.46
23.9000 | 7.44 . 7.41 7.38 7.27 7.05
24.1500 | 6.68 6.12 5.35 4.55 3.75
24.4000 | 2.99 2.35 1.83 1.42 1.10
24.6500 | 87 68 53 41 32
24.9000 | 25 19 .15 12 09
25.1500 | 07 05 .04 03 02
25.4000 | 01 01 00 00 00

S/N:  FEYXYWHBA4RF1 RAK ENGINEERS

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



Flow (cfs)
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STORAGE ESTIMATE
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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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OVivnRAUC ESHIVIA L E

Type. ... Vol.Est: Overlay Est. Page 3 .01
Name.... VOL.SITE-A

File.... S:\A03068\HYDRO\NW-100YR.PPK

Title... PRE DEVELOPED vs DEVELOPED

DETENTION STORAGE ESTIMATE
(Estimated by overlaying hydrographs)

INFLOW HYDROGRAPH. ..

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

OVERLAY HYDROGRAPH. ..

HYG file = NW-100YR.HYG
HYG ID = SITE-A 100-PRE
HYG Tag = 100

Estimate Est.Storage From To
Type ac-ft ' hrs hrs
Overlay HYG 10.128 1.3000 25.6000

WARNING: Hydrographs did not cross on
receding limb of inflow hydrograph.

/N: HOMOLO10Z006 Robert 4. Xarn & As

/ ] ‘ .
Pond Paclk Jer: 3-01-28 51 Zompute T 15049 Dat=- DJ1-1Y-2004
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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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PRE-DEVELOPMENT

120 ERt=halul qu
oo

SCs UNCLT EYDROGEATE METHASD

STCEM EVENT: 100 vear scorm

Duration = 21.0000 hrs Rzin Depti = 5.232C in

Rain Dir - S:\HAESTAD\DSKS\ )

Rain File -ID 100-YR.RNF - Depth Thl 100Y¥E

Unic #yd Tvpe = Default Curvilinear

LG Dir S:\AQ3068\HYDRO\

HYC File - ID = NW-100YR.EYG - SITE~-B 100-PRE 100

TC = .5000Q hrs

Drainage Arsza 100.400 acres Runofif CN= 78

Computational Time Increment = 06667 h

-
3
]
!

Computed Pezak
Computad Peak
Time Increment for HYG File =
Peak Time,
Peak Flow,

12.4000
111.48

ID:None
CN
Area

O W
I

.0500 hrs
Interpolated Output = 12.4000 hrs
Interpolated Output 111.48 cfs
DRAINACGE AREA
Selected
78
= 100.400 acres
2.8205 1in
28 = .5641 in
Cumulative Runoff
2.2097 in
24.345 ac-ft
24 .344 gc-ft (area under HYG curre)

*wxsx UNIT HYDROGRAPH

Time Concentraticn, Tc
Ccomputacional Incr,

PR CTmT

Tm =

PARAMETERS

= 50000 hrs (ID: None Selectad
06667 hrs = 0.20000 Tp
= 433 .432 (37 .46% under riszing 1
= 7491 (also, K = 2/ 71+ {Tr/Tp
= 1.65698 (gsclved from X = JARNAE
=~ 10T 37 ~Fa
D2Z2Z23L nrs
= _.2Z:27 arz
= L .ouss’ ars
LoEaoanan=s oo,
Coe e o N AT = '
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.N300
L2200
5500

TI00

CE& Unit BEvd. (HYS cutput) Pags 3.04
ITeE-2 ZCC-PRE Tag: 100 Evenc: 100 v
S N\AO3CES8\EYDEO\NW-100YR.PPK
SCS UNIT HYDROGRAPE METEODR
STCEM EVENT: 100 year storm
Duration = 24.0000 hrs Rain Depth = 5.2320 in
Rain Dir = 3:\HAESTAD\PPKS\
Rain rile -ID = 100-YR.RNF¥F - Depth Tbl 100¥R
Unit Hyd Type = Default Curvilineaxr
HYG Dir = S:\A03068\HYDRO\
HYG File - ID = NW-100YR.HYG - SITE-B 100-PRE 100
TC = .5000 hrs
Drainage Area = 100.400 acres Runoff CN= 78
Calc.Increment= .06667 hrs Out.Incr.= .0500 hrs
HYG Volume = 24 .344 ac-ft
HYDROGRAPH ORDINATES (cfs)
Cutput Time increment = .0500 hrs
Time on left represents time for first value in each row
. .00 .00 .01 .02 .04
7 .12 .18 .25 .33
.42 .52 .6 .74 .86
.98 1.11 1.24 1.37 1.51
1.65 1.7¢9 1.84 2.08 2.24
2.40 2.56 2.72 2.88 3.05
3.22 3.36 3.44 3.47 3.41
3.25 3.07 2.89 2.71 2.59
2.51 2.48 2.49 2.53 2.60
2.68 2.78 2.90 3.03 3.18
3.32 3.48 3.65 3.82 4.00
4.2 4.39 4.59 4.80 5.02
5.24 5.47 5.70 5.95 6.2
6.45 6.71 6£.98 7.25 7.53
7.82 7.99 8.00 7.79 7.29
5.46 5.54 4.60 3.69 2.94
2.37 1.98 1.74 1.70 1.77
1.94 2.2 2.60 3.0% 3.5¢6
1.11 +.72 5.36 5.03 6.72
7 .47 8.23 9.02 2.83 10.87
11.53 12.43 13.36 14.32 15.340
16.32 ¥ 17.35 18 .44 19.55 20.69
21.85 2z2.79 23 .35 23 .44 22.%4
21.85 20.80 18.27 13.53 19.883
20.321 22.12 23.63 24 .63 2Z.43
26 .24 2721 29.45 32.61 3h.55
41,12 47 .48 55.28 565.232 R332
91 .43 101 .92 108.920 i1 .43 108,40
) 1i02.558 o5 12 36.73 Ta.3h RN
i nS U1 23.25 ol . 20 53,213 o4 5n
| £0.2°7 171 +3.920 SN Teo2l
T T4 S RO I e =J .0l o5l 1L.18
Lo2000 Pclbers AL Rarn & fezociac-=s. Iinc.
e S P oL Jompnte Tome: LS 40 la SAar - t

—t



trj 12,43

VTS . SCS Unic Exd. (HYG ouctput) Fage 3.05
amsa SITE-B 1O00-DKRE Tag: 100 Evant: 100 vr
iz S:\AC30SS8\EYDRO\NW-100YR . FPK
EYDROGEAPH CRDINATES (cfs)
Iime OQutput Time increment = .0500 hrs
hrg Time on left reprasents time for f£irst wvalus in each row
13.2000 +2.01 41 .84 +1.38 10.63 3%.82
13.7500 38.89 37.88 36.76 35.59 34.36
14.C000 33.10 31.7: 30.44 29.08 27.70
14.2500 26.28 24.86 23 .43 21.¢9¢9 20.55
14 .5000 195.09 17.62 16.13 14.65 13.16
14.7500 11.67 10.20 8.74 7.34 6.03
15.0000 4 .83 3.94 3.31 2.99 3.0e
15.2500 3.7 4.87 6.37 8.22 10.25
15.5000 12.16 13.88 15.36 16.42 17.20
15.7500 17.74 183.07 18.20 18.23 18.16
16.0000 18.03 17.82 17.58 17.30 16.9¢
16.2500 16.66 16.31 15.94 15.57 15.18
15.5000 14.79 14.38 13.97 13.56 13.14
16.7500 12.71 . 12.29 11.87 11 .44 11.01
7.0000 10.59 10.31 10.24 10.45 11.01
17.2500 11.98 13.05 14.14 15.19 16.06
17.5000 16.7 17.23 17.57 17.78 17.92
17.7500 13.01 18.05 18.03 17.98 7.90
18.0000 7.81 17.70 17.58 17 .45 17.32
18.2500 17.17 17.02 16.87 16.71 15.55
18.5000 16.39 16.23 16.06 15.90 15.73
18.7500 15.57 15.40 15.23 15.06 14 .88
19.0000 14.71 14 .55 14 .38 14,21 4,04
15.2500 13.87 13.70 13.53 13.36 12.19
19.5000 13.02 12.84 12 .66 12 .49 12.32
19.7500 12.15 11.98 11.80 11.63 11.45
20.0000 11.28 11.10 10.83 10.75 10.57
20.2500 10.40 10.22 10.04 ©.86 9.69
20.5000 9.51 9.33 9.16 8.98 8.81
20.7:500 8.63 8.45 8.27 8.09 7.91
21.0000 7.74 7.56 7.38 7.2 7.03
21.2500 6.85 6.67 6.50 6.32 6.14
21.5000 5.96 5.78 5.60 5.42 5.2¢
21.7500 5.06 4 .89 4,71 4,53 $.34
22.0000 4.16 4.08 4 .13 4,37 4 .84
22.2500 5.57 6.35 7.15 7 .90 3.53
22.5000 .02 2.39 9.65 9.82 9.94
22.7500 10.02 10.06 10.07 10.05 10.02
23.0000 9.98 29.92 9.86 9,80 9.72
23.2500 3.64 2.56 Q.43 9.40 8.31
23.5000 3.23 9 14 9.08 3.85 8.35
23.7200 3.75 3 .67 3.5 2.43 a.32
Z21.0000 3.29 5.12 7.83 7.33 5. 74
~4.25008 =3l 4. 30 4.20 3.27 2 57
43000 2,00 1.5E 120 .25 ~4
2307 zZ80 LB .1E 25 -7 ZZ
ZCoeco 1o B RS JY -5
MLoOACHMCLIL oS0 06 sobert L0 Karn o lgscoclatag, Iac
S ST s U S IR DAL F R D Jomputs Time: Sodgile SEns B R
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POST-DEVELOPMENT

= .5000 hrs

100.400 acres Runoff

. Summary
OST Tag: 00 i
DEC\NW-100YR . 2BK
T EUDRCCEGRAPE METHECD
VENT: 100 vear scorm
n = 21.0000 hrs Rain Depth = 5
r = 9:\HAESTAD\PEKS\ )
lz -ID = 100-¥R.RNF¥ - Depth Tbl 100YR
d Tvpe = Default Curvilinear
= §:\A03068\HYDRO\
e - ID = NW-100¥YR.EYG - SITE-B 100-P0OST

Computa
Compute
Compute
Time In

Fl

HIG Vol

kokok ko

3
®
D
w0

)
O -
5
o
(|

t

unic Hy
K = 433
r=cedin

Time,

UNIT

tional
d Peak Time =
d Peak Flow =
crement for HYG File = .0500
Interpcolate
Interpolate

d .
ow, d Output = 164.44

CN = 95
100.400 acr
.5263 1in

.1053 in

ﬁ;
D
]
i

&S

(@RI~
|

Cumulative Runoff

ume. . . 38.900 ac-£t (aresa

* ok ok A%

H7DRCGRAPH

ncentracion, Tc = 50000 hrs (ID: None
tional Incr, Tm = 06667 hrs = 0.20000
d. Shape Factor = 4383.432 (37.46% under
13,645,333, K = 7191 (alsao, K = 2/
g/Rizing, Tx/Tp = 1.6693 (solvred from X
Tpo= ZIZT.E2 Zfs
e E 23 nr3
, Tro o= _.Z2Z22212 ars
L = ; T aArs
ClerTo a0 Taln . E _ne

. Jommie =

undexr

Faocse 3 &3
2T 100 v
A .

2220 1n
100

rising limk)
1+{Tx/Tp) )
= L7491



Tvpe SCS Unit Exd. (EYG oucput) Page 3.0+
Name SITE-3 100-20ST Tag: 100 Event: 100 v
Filz S:\A03068\EYDRO\NW-100YR.FFK
SCS UNIT EYDROGRAPH METHOD
STCEM EVENT: 100 vear storm
Duration = 24.0000 hrs Rain Depth = 5.2320 in
Rain Dir = S:\FAESTAD\PPKG
Rain File -ID = 200-YR.RNF - Depth Tbl 100YR
Unit Hyd Type = Default Curvilinear
HYG Dir = S:\A03068\HYDRO\
HYG File - ID = NW-100YR.HYG - SITE-B 100-POST 100
Tc = .5000 hrs
Drainage Area = 100.400 acres Runoff CN= 95
Calc.Increment= .06667 hrs Qut.Incr.= .0500 hrs
HYG Volume = 38.900 ac-ft
HYDROGRAPH ORDINATES (cfs)
Time Cutput Time increment = .0500 hrs
rs Time on left represents time for first value in each row.
1.19000 .00 .00 01 .03 .07
1.3500 L1z .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 1.66
2.6000 1.63 1.64 1.66 1.70 1.75
2.8500 1.81 1.89 1.97 2.06 2.15
3.1000 2.2 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 3.79 3.94 4.09
3.8500 4,25 4 .41 4 .57 4.74 4.91
4.1000 5.08 5.26 5.44% 5.672 5.80
4 .3500 5.99 6.17 6.36 6.55 5.75
4.6000 6.95 7.15 7.35 7.56 7.77
4.8500 7.28 3.19 8.41 3.62 3.84
5.1000 9.06 8.2 2.50 9.73 9.58
5.3500 10.18 10.41 10.65 10.318 11.11
5.6000 11.34 11.58 11.81 12.05 12.2
5.8500 12.52 12.786 13.00 13.24 13.485
6.1000 13.74 13.98 14.23 14 .48 14.72
6.3500 14 .96 15.21 15 .45 15.62 15.94
5.5000 15.18 16.44 16.6°2 16.94 17.1¢9
5.8500 17 .44 17.69 17 .24 13.20 12 .30
7.1000 18.19 7.81 17.08 15.397 14 .80
7.3500 13 .64 12.53 11.77 11.19 10.34
7.6000 10 .66 10.67 10.75 10.91 11,14
7.8500 11 .42 1177 12,13 12.51 12,22
3.11500 1>.35 iz2.7 14 .22 14,62 1.1
BN IO I 1= .55 In il 15 .k8 27093 7.z
3 5000 | 12.07 13,823 NERBT e SN E
3 2sa0 2058 2Ll I .ns o 2zt
Sk HOMOLOIOZONR 2okesrs AL Xarn L Asgoolicas, Inc
Ionc Sl Ter S-vdl-sd sl CJomput: Time: 1Sc4T ol Dare - L= I00.
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T =

e . SCS Uni:z Hvd. (EYG output) Fags 3.0%
ame. SITE-B 100-POST Tag: 100 Zvent: 100 vr
ile. S:\AC3ICE8\EYDROA\NW-100YR . PPK
HYDROGRAPH ORDINATES (cfs)
Time Output Time increment = .0500 hrs
hrg Time on left represents time rfor first valus in each row.
9.1000 22.14 21.35 19.85 17.50 14.%¢
2.3500 12.39 9.83 7.90 6.37 5.29
2.6000 4.63 4.48 4.61 5.02 5.67
9.8500 6.61 7.72 83.55 10.27 11.71
10.1000 13.20 14.74 16.33 17.99 19.65
10.3500 21.33 23.03 24 .74 26.438 28 .24
10.6000 30.02 31.80 313.60 35.40 37.20
10.8500 39.02 40 .86 42,71 44 54 45 .88
11.1000 46 .52 46.24 44 .85 472 .41 40 .05
11.3500 38.11 36.91 37.15 38.43 40 .41
11.6000 42 .75 44,26 45.30 46 .24 47 .50
11.8500 50.79 55.53 61.46 68.32 77 .71
12.1000 89.59 104 .18 121.71 139.71 153.61
12.3500 - 162.25 164 .44 "158.55 148.93 136.92
12.6000 123.83 112.74 103.73 96.41 90.35
12.8500 85.01 79.69 74 .32 £8.82 63 .49
13.1000 58.87 55.27 _ 53.04 52 .55 52.69
13.3500 53.24 53.95 54 .45 54 .49 54 .11
13.6000 53.36 52.28 51.08 49 .76 48 .36
13.8500 46 .84 45 .2 43 .60 41.93 40.19
14.1000 . 38.43 36.66 34.86 33.03 31.20
14,3500 29.38 27 .54 25.7 23.86 22.00
14.6000 20.12 18.26 16.40 14 .54 12.69
14 .8500Q 10.88 9.14 7.50 5.01 4.90
15.1Q00 4.11 3.72 3.80 4 .66 6.04
15.3500 7.89 10.17 2.68 15.02 17.14
15.6000 18.96 20.26 21.21 21.85 22.25
15.8500 22.39 22.41 22.32 22.14 21.86
16.1000 21.55 21.19 20.80 20.38 19.94
16.3500 19 .48 19.01 18 .53 18 .04 17.53
16.6000 17.02 16.51 15.99 15.47 14,24
16.3500 14 .42 13.89 13.37 12.85 12.50
17.1000 12 .41 12.66 13.33 14.50 15.783
17.3%00 17.09 18.35 19.39 20.189 20.78
17.6000 21.18 21.42 21.58 21.67 21.70
17.8500 21 .66 21.59 21 .49 21.37 21.22
13.1000 21.06 20.90 20.72 20.53 20.34
18.3500 20.15 19.95 19.75 19.55 19.3%5
18.6000 19.14 18.93 18.72 13.51 18.31
18.3500 13 .09 17.38 17.67 17 .46 17.25
19,1000 17.04 1o5.84 16.62 16.42 16.21
12 .35400 15.00 12.80 15.59 15.28 15.17
12.56000 14 .98 14,7 14083 13132 14,12
12 2506 12,91 12,70 1z2.42 12,28 13,028
SAIRUIVIN I 12,353 B 12.43 12,22 12.01
20.Zean 1280 113 11,37 11oLE 1. 2%
DRI RIS I Li.T4 BB 19.22 iJ.22 2.5
5o HCMOLO G200k 2obest 2L farn & rszocceciat=ss, fac
Zond Bwoin Tewl 3-0L0-0a 3 Sowpun: Tome: 13wl 3 Cana R AR L



W U

oe SCS Unit Bnd. (EYG outpuc) Pags 3.05
ams SITE-BE L0C-POST Tag: 100 Event: 100 vr
ile S:\2030¢3\HEYDRO\NW-100¥YR .PEX
HYDROGRAPH CRDINATES (cfs)
Time Output Time increment = .0500 hrs
hrs Time on left repressents time for first value in each row

20.850¢C 9.69 Q.48 @.27 .06 8.85
21.12000 8.64 8.43 g8.22 8.01 7.80
21.3500 7.640 7.39 7.18 .97 6.76
21.6000 6.54 6.33 6.12 5.91 5.71
21.8500 5.50 5.28 5.07 4.86 4.76
22.1000 4 .82 5.10 5.64 6.49 7.41
22.3500 8.33 9.21 9.%4 10.80 10.93
22.6000 11.24 11.43 11.57 11.66 11.71
22.8500 11.71 11.69 11.65 11.60 11.53
23.1000 11 .46 11.38 11.29 11.20 11.10
23.3500 11.00 10.90 10.80 10.70 10.59
23.6000 10.438 10.37 10.26 10.15 10.04
23.8500 | 9.93 9.81 9.70 9.60 .39
24,1000 9.05 8.53 7.79 6.80 5.77
24.3500 4 .74 3.78 2.97 2.31 1.79
24.6000 - 1.39 1.10 86 .67 .52
24,8500 .4 .32 .24 .13 .14
25.1000 A .08 .06 .05 .03
25.3584Q0 .02 .02 a1l .01 .00
25.6000 .00

- HCMQLOZ 2200 Pckert 2. Farn & Associatzgs, Inc
CHOL FECT Vel 3-21-230 (65 Scmpute Time: LS04 sd DAaTE: GL- L= 00
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STORAGE ESTIMATE

wTe Vel . Estc: Overlay Esc 2
Name VOL.SIT=-B

Tile S:\AQCZ063\EYDRO\NW-100YR.PDX

Title PkE DEVELOPED vs DEVELOPED

DETENTION STCRAGE ESTIMATE
(Estimated by overlaying hvdrcgraphs)
INFLOW HYDROGRAPH. ..

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

OVERLAY HYDROGRAPH. ..
HYG file = NW-100YR.HYG
HYG ID = SITE-B 100-PRE
HYG Tag = 100

Type : ac-ft

AT TRRAAT A s . . . . o . -
30 HCMOLoOLJIZ Qo6 POoerT AL ATy X AsSZooratas, Lnc.
2ongh 2meic ers 3 -0 - A S Jompeut s Tome JCIL LS Saca !
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ALTERNATE “SITE-IV”

1. 100yr Pre-development
Hydrograph

2_.. 100yr Post-Development
Hydrograph

3. Detention Storage Estimate
Hydrograph




TuUne Degign STOIrmS Fzge 1.02
- N .

Name STORMS ga steorm
' ~ . r - A — \ - ki anind

File S\HAESTADNEFPRG\SCSMZT "1 . RNy

Storm Tag Name = 100
Description: SONCMA COUNTY

Data Type, cile, ID = Time-Depeh Curve I100-YR.ANE Tol I00YR(MAR2ZS)
Storm Fregueancy = 100 vr
Total Rainfall Depth= 4.3944 in
Duration Multiplier =
rati

Regulting Du
Resulting Sta




SITE-

Rain Depth dno

4.4+
4.0-
3.6-
3.2-
2.8

Rain Depth vs. Time
Thl 100YR(MAP25)

o  Thl 100YRMMARPZSY 100




.. Time-lepth Jurvs Pags Z.01
.. Thi 1Q00TURMADIS)  Tag: 100 Event: 100
.. S:\EAEZSTAD\PDRS\100-YR.RNF
SONCMA COUNTY
SYNTHETIC CUMULATIVE RATNFALL{in)
Time Cutgut Time increment = .1€67 hrs
hrs Time on lefc rerresents time for first value in each row
.0GOT | 00T BRI D248 0380 LOSL7
.8333 | 0659 3806 .0958 L1115 1278
1.6657 L1146 1519 L1797 L1841 .1895
2.5000 .1959 2023 2117 2210 L2314
3.3333 2427 2549 2682 .2825 L2977
4.1657 .3139 3311 .3492 .3684 .3885
5.0000 .4096 L4317 1548 .4788 5038
5.8333 | .5298 .5558 5848 .6137 6437
5.6567 6746 L7064 L7393 .7515 L7661
7.5000 .7831 .8027 .8246 .8490 8759
8.3233 .9052 .9370 L9712 1.0078 1.0470
9.1667 1.0470 1.0470 1.0509 1.0636 1.0850
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 .6867 | 1.7017 1.8427 2.0098 2.4271 2 5483
2.5000 | 2.6421 27494 2.B241 2.B561 2.3531
13.3333 | 3.0215 3.1010 2.1618 3.2139 3.2572
14.1667 3.2918 3.3176 3.3346 3.3430 3.3430
15.0000 3.343Q 2.3532 3.3932 3.4286 3.4614
15.8333 | 3.4921 3.5202 3.5459 3.5691 3.5898
15,6667 | 3.6081 3.5239 3.6373 3.6707 3.7030
17.5000 3.7344 3.7648 3.7943 3.8227 3.8502
18.3333 3.8767 3.902z 3.92683 3.9503 3.9729
19.1667 3.9945 4.0151 4.0347 4.0534 4.0711
20.0000 1.0878 4.1035 4.1182 4.1320 4.1447
20.8333 1.1565 4.1673 A.1772 4.1360 4.1939
21..6687 \ 4.2008 4.2067 4.2117 4.2297 4.2473
22.5000 | 4.2543 4.2808 1.2968 4.3123 4.3273
23.3333 | 4.3417 4.3557 4.3691 4.3820 4.3944
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SCS Unzt mvd. ZguaTions Tage 3001
o~ - \ oy . —
s \\.:\-.C_)ubg\\:‘:v\_"‘:p\k.'\u.l..'\E— GO .ZoK
SCS UNIT HYDROGRAPH METZOD
({Computacicnal Notes)
NITION OF TERMS: == oo mm oo s mm o m o oo e m e o e oo

area (acres): AL = Al+27

vious area (acras)

Pervious aresza (acres

Runoff curve number for impervious area
Runoff curve number for pervious area

f loss constant infiltration (depth/time)

=)

s

(Y
ll l»ﬂ IH_J

—

|
)

&

Hh

1

Computactional incrament (duraction of unit excess rainfall)
Defzault dt 13 smallest value of 0.1333Tc, rtm, and th
(Smallest dt i1s then adjusted to match up with Tp)

User specified overrids computational main time increment
(cnly used 1f UDdc is => .1333Tc)

Point on distribution curve (fraction of P) for time step t

2 / (1 + (Tr/Tg)): default K = 0.75: (for Tr/Tp = 1.67)

Hydrograph shape factor

Unit Conversions * K:

((1hr/3600s2c) * (Lfc/12in) * ({5280fc)**2/sg.mi)) * K
Defgult Xs = 645,333 * 0.75 = 484

Lag time from centsr of excess runcif (dt) to Tp: Lag = 0.6Tc
Tctal precipitation depth, inches
Accumulated rainfall at time step ¢©
Incremental rzinfall ac time step T
Pealk discharge (cfs) for 1lin. runoff, for 1lhr, for 1 sg.mi
(Ks = 2 * Q) / Tp {(where ¢ = 1in. runoff, A=sg.mi.)
Unit hvdrograrh ordinacte (cfs) at time step T
Final hydrograph ordinate (cfs; at time step t
Accumulated runoff (inches) at time step t for impervious arsa
Accumulated runoff (inches) at time step t for pervicus arsa
Incremental runoff (inches) at time step t for impervicus area
Incrzmencal runoff (inches) at cime 3tep ¢ for pervioug aresa
Incrzmental weighred cotal runciZ (inches)
Time incrsment for rzinfzll tabls (LRNF £ile)
2 for impervious arsea: 51 0= (L002,CMi) - 10
5 IZox pe%t*owc Ares 0 (1000, CNp) 272
Tome sT2D (TowWl DUmber

e CL ConcencraTticn

e P T2 - Lag
Times D Too= otmo..ls L
D L T R Sl - T




Tvoe SCS TUnit =Zvd. Zguation:s Pace 3.0C
Name
File S:NAJIQES\FYDROVLARKE-100 . BER
SCS UNIT HYDROGRARPH METHCD
(Computaticnal Notes)
PRECTIPITATTION: === === == m == == m o o oo = e m — m oo oo o oo
Column (1) Time for Cime step T
Column (2} D(t) = Poilnt on distributiocn curve Lor cime step T
Column (3) Pi(t) = Pal(t) - Pa(t-1): Ccl.(4) - Preceding Col. (4)
Column (4) Fa(t) D{t) x P: Col.(2) = P
PERVICUS AREA RUNOFF (using SCS Runoff CN Method) ~-----=--+"-------=--n---
Column (5): Rap(t) = Accumulactaed pervious runcoff for time step t
If (Pal(t) 1is <= 0.2Sp) then use: Rap(t} = 0.0
If (Pa(t) i1s > 0.2Sp) then use:
Rap(t) = {(Cel.(4)-0.2Sp)**2 / (Col.(4)+0.83p)
Column {(6): Rip(t) = Incremental pervious runoff for time step t
Rip(t) = Rap(t) - Rap(tc-1)
Pip(t) = .Col.(5) for current row - Col.(5) for preceding row.
IMPERVIOUS AREA RUNOFEF — oo mmmm o o oo oo e e e e e e
Column (7 & 8)... Did not specify to use impervicus areas.
INCREMENTAL WEIGHTED RUNOFF: = -mmmmmmmmm oo mmm oo oo o e oo
Column (2): R(t) = (Ap/At) = Rip(t) + (Ail/At) = Rii(t)
R(t) (Ap/At) x Col.(8) + (Ai/At) = Col. (8}
SCS UNIT HYDROGRAPH METHCD : == === == o= mmmm oo oo mm o oo
Column (10): Q(t} is computed with the SCS unit hydrograph method

using R{) and Qu{) .

;
o}
« 0
o)
i)

L. 11-2904
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oo VAT Ny g e
i 5 ~ NS =) AR
M e el VW L a N Ve 0 X g
SN Tt e ToysS . vy T N
oS o0 aVG. Sunmars, Fags o .V
SITZ-= 120-2RZ Tag: 100 zvenc: 1C0 W
o Y A o rTy ™ ™ ~— - N e l7al
S:\RO3CEA\HYDRO\LAKZ-200 . PRI
SCS UNIT EYDRCGRADPH METHCOD

STORM EVENT: 100 vear storm

Duration = 2+.0000 hrs Rain Depch = 4.3%44 1in
Rain Dir = S:\HAESTAD\DPPXS\ i

Rain File -ID = 100-YR.RNE - Tbl 100YR(MAPIS)

Unit Hvd Type Defzault Curvilinear

HYG Dir = S:\A03068\HYDRO\

EYE Fiile - ID = LAKE-100.EYG - SITE-E 100-PRE 100

Tc = .5000 hrs

Drainage Area 76.700 acres Runoff CN= 783

Computational T
Computed Peak Ti
Computed Peak F

Time Increment for HYG File = .0500 h
Peak Time, Interpolatsd Output = 12.4000 h
Peak Filow, Intsrpolated Cutput = 614.31 C

Il
3G

EYZ VYVolume. . . 14.099 ac-ft (area under HYG curve)
*¥x¢x UNIT HYDROGRAPH DARAMETERS ****x

Time Concentraticon, Tc =
Computacional Incr, Tm =

Ul
oy O
oy O
oy O
~1 O

o

Unitc Hvd. Shape Factcor = 132.432 (237.46% under rising 1i
X = 483 .43/645.333, X = 7492 (alsc, K = 2/71~(T=z/Tp))
Feczding/Rising, Tz/Tp = 1.5598 {solved from ¥ = 7421}
Jric Teai, o= 172031 cfs
ot gezk Zime T o= L2252 ars
Unic o rsgecding loime, T o= LUZIIZIZ axrs
ToTal LnLT TLime Tho= L. :feoes” ars
= PCiErT AL ailT X zsogLacss,  Lac
h ;

IR R ettt Tome o

[99]

o
)



T 2

IOy}

vpe SCS Unzz EwC. {ZZG cutout: Fage 3.0
ame . SIT=E-E LOU-PRS Tzg: 100 Exent: 100 vr
ile S:\RAC3063\BYDRO\LAKE-100 .22
SCS UNIT HYDROGRAPHE MZTHQOD
STOXM ZVENT: 100 vear storm
Duration = 21.0000 hrs Rain Depth = 4.3%14 in
Rain Dir = S:\HAESTAD\PPKs\ )
Rain File -TD = 100-YR.RNF - Tkl 100¥R (MAP2S)
Unit Hyd Tvpe = Default Curvilinear
HYG Dir S:\AQ3068\EYDRO\
HYG File - ID = LAKE-100.HY¥G - SITE-E 100-PRE 100
Tc = .5000 hrs
Drainage 2Zrea = 76.700 acres Runcff CN= 78
alc.Increment= .06c67 hrs Cut.Incr.= .0500 hrs
HYG Volume = 14.092 ac-tt
HYDROGRAPH ORDINATES (cfs)
Time 1 Qutput Time increment = .0500 hrs
hrs | Time on iefl r=nressned Time for Idxst vales in Sach Tow.

(o]
(o)

o
o
Xe]

(00]
Ui
o
(@]
~1
[
w
@)
=
-+ co W
O ~Jd
[
WowUurFrWYWUINNOG

12 1.16

(99

o
o
o
[
o

[
O
0

.96

fn
W Qb Wb O

.6000 .96 :99 .03 .
8500 .18 .25 .32 1. .
1000 64 .7 1.82

.

O ul
J Ul

L

.24

.85
.57

W
Ul
PO W W B

o
Ul
o W N
~J
)
(RN VE I UUIN NI N Y N Ry

(&}
O
(@)
(@)
IO W W NN
N Y
-~ O
oW
J
1o

6.

6.

6.

6.

7.

7.

7

7.

8.

8

8.

8.

g. 76 .53 13 .69

9.3500 24 80 .43 15 .96

8.6000 .85 .83 .87 .95 1.09

S.8500 1.29 1.52 1.77 2.05 2.36
10.1000 2.68 3.03 3.38 3.77 1.16
10 .2E8020 4 587 5.Q0Q 5 .45 5 .91 £.39
10.5000 5.89 7.47 7.95 8.51 .08
10.8500 | 9.68 10.30 10.94 11 .56 12.13
11 .00 ﬁ 1247 12 .55 12 .31 1175 1120
1335050 l 10.7% 10.58 16.86 11.34 12.0%9
112U | 1295 155 PEEA'S) pEAE Ay MICIRAEN
11.8500 18,33 I8.15 28542 I03.08 26,78
12,2000 | 32.53 37.43 42,73 52 .45 =3.53
12.3500 | 52.72 G4 .27 52.50 53.36 55.909
12.8000 | 50.32 15 .23 12.9¢ 40 .32 23.17
12,3500 | 26.21 34.21 32.13 20,54 27.73
Z3L1000 | 2530 2413 22 .62 2252 2273
13,2300 I41n 2433 21,33 25,00 2432
TILE000 DA 2424 2375 2Z.22 22.52
12,3300 Sl 2123 20,36 1550 1%, Za
= SCMCL OO 2 2l 2. Xarn o ac
T N : Jomeuc DL CAts. LG-Ll-200-




SCS Unic =Zvd. (EYE outpuc! Szge 3.08

SITE-= 120-2ZF Tag: 100 Tvanc 100
S \BO30£8\HVDRO\LAKE-100 . 2K )

55 (cZis!
Time ent = .0200 hrs
nrs Time on for firstc valua in each row
14 .32000 ERSIRER: 174 15.5% 15 .77 14,92
14 .3300 l 4,07 13.23 12 .34 A3 .47 10.35%
14 63700 g.69 g.80 7.91 7.02 o .14
14,8500 5.26 1.42 3.63 2.%1 2.38
15.1000 i.96% 1.80 1.34 2.26 2.83
15.3500 3.83 4 .95 G.17 7.32 8.36
15.6000 8.25 ©.89 10.36 10.69 10.89
13.8500 10.87 10.99 10.%96 10 .88 10.7¢6
16.1000 10.51 10.45 10.27 10.3% 9.8¢
16.3500C S.64 9.41 S5.18 3.94 8.70
16.6000 8.45 8.20 7.85 7.69 7 .44
16.8500 7 .18 6.92 6.66 .41 5.24
17,1000 | £.20 6.33 5.67 7.26 7.81
17 .3500 8.57 9.20 9.73 10.13 10.44
17.6000 10.65 10.78 10.87 10.92 10.94
17.8500 10.93 10.91 10.87 10.82 1G.75
18.1QQ00 10.68 10.60 . 10.82 1.0 .43 10.34
18.3500 10.25 10.15% 10.Q7 .97 9.87
18 .4Q2042 S.78 9.68 g.58 g .48 2.38
18.8500 5.28 .17 8. 07 g.886 8.8¢6
19.1000 8.76 8.66 8.55 8.45 8.35
19.3500 8.24 8.14 8.03 7.93 7.82
19.6000 7.72 7.61 7.51 7.4 7.30
19.8500 7 .20 7.0% 2.9% 5.83 5§.78
20.1000 i 5.87 5.56 5.45 6.35 5.24
20.3500 6.13 5.02 5.92 5.81 5.740
20 .6000 5.59 5.49 5.38 5.27 5.1%
20.8=500 5.058 1.94 4 .83 4,72 1.62
21.1000 4,51 4.40 4,30 4 .19 4.08
21 .3500 3.97 3.86 3.75 3.64 3.53
21 .6300 § 3.42 3.31 3.230 .08 2.2%
221.8500 2 .88 2.77 2.66 2.55 2.50
22.1000 2.53 2.68 2.96 3.41 3.89
22.3500 4 .37 4 83 5.22 5.52 5.74
22 .5000 i 5.50 6.00 5.08 L1323 6.15
22.8500 5.15 6.15 6.13 6,12 6.07
23.12000 §.04 6.00 £.95 5.91 .86
23.3500 5.80 5.75 5.70 5.64 5.59
23.6300 5.5 5.4 5.42 5.2a 5.31
23.83500 5.25 5.19 5.13 5.07 4.97
24.2000 1.79 1.52 4,12 3.40 3.05
24 .3306 2.52 2.00 .57 1.22 .98
24,6000 T4 _ER .45 .58 .27
Z4L.3200 3 17 LA RV .03
Z5.10C0 RS o= .03 RO .02
_Z.32=24¢C B oL 0% .30 oh)
22 .23C0 20
SN HCMCT T T Do < L * LES0CL3T=s o
S FEoll Tl -0 - LT Toane )i lEeny _ans N § R
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SCS TNIT HYDROGRAPRPE METHOD
vear storm
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4.0000 nrs Rain Depth = 1.334
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5000 S

76.700 acres Runoif CN= 95
Computaticnal Time Increment = 06667 hrs
Computed Peak Time = 12 .40¢ hrs
Compuced Peak Flow = 104.36 cts
Time Increment for HYG File = 0500 hrs
Peak Time, Interpolated Output = 12.4000 hrs
Peak Flow, Interpolated Cutput 104 .36 cis

ID:None Selecrted
CcN = 95
Ar=a = 76.700 acr=s

[9p]
|
(€3]
[ye)
;O
i
t—J
s}

HYG Volume. .. 24.418 ac-ft (area under HYG
cx*k*x*x JMNIT HYDROGRAPH RARAMETERS *#*%tx%

Time Concentraticn, Tc =
Computatcignal Incr, Tm =

o
O
oy O
~1 O

[@E)
SN
[o}

).20000 Tp

T s —  TTr e ~m U R ls! - 5 s T =~
Unic Hyd. Shape Factcor = 483,432 (37 nder ris
- - -~ / — ~ oy - ~ - ~ / - ‘
K = 423 . 12/645 223, X = 7491 (al = 2/ {1+
oo Gy ST A @ e - 7 L2598 Eammm W =
Receding/Rising, T=z/Tp = 1.6623 (80 Zrom X o=
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ES IR

vpe. SCS Unit ZIvd. (HIG cutout) Page 3.03
amea SITE-Z 12C-2087 Tag: 13¢ Zvent: L0Jd VY
ile S:\AC3CS3\EZVDRCA\LAKE-IQ0.82K
UTDROGRAPY CRDINATES (cfs)
Time Output Time i1ncrement = .0300 hrs
hrs Time cn laft repyesents time for first value in each row
9.30GC 9.28 7.€8 6.16 4.30 3.85
$.5500 3.28 2.87 2.77 2.86 3.11
$.8000 3.51 4,10 1.79 5.56 6.38
10.0500 7.28 8.21 9.17 10.15 11.20
10.3000 12.23 13.29 14 .35 15.43 16.52
10.5500 17.63 18.75 15.88 21.01 22,14
10.8000 25.28 21.42 25.58 26.78 27.91
11.0500 28.76 28.17 29.01 28.15 26.63
11.3000 25.16 23.95 23.20 23.36 24.18
11.5500 25.44 26.892 27.88 28.54 29.15
11.8000 29.94 32.03 35.05 38.84 13.23
12.0500 49 .24 56 .84 65.15 77.31 88.75
12.3000 97 .57 03.02 104 .36 100.57 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
"13.08C0 40.39 37 .46 5.18 33.77 33.486
13.3000 33.56 33.91 34.37 34.70 31.73
13.5500 34.49 34 .01 33.32 32.55 31.72
13.8000 30.83 29.87 28.85 27 .81 26.74
14.0500 25.64 24.52 23.39 22.25 21.08
14.3000 15.92 18.75 17.58 16.41 15.23
14.550C0 14.04 12.84 11.65 10.46 9.28
14.8000 8.10 6.95 5.84% 4.80 3.85
15.6500 3.13 2.63 2.37 2.42 2.97
15.300¢0 3.85 5.03 6.49 8.09 9.58
15.5500 10.94 12.10 12.92 13.53 13.94
15.8000 14,20 12,295 1+.30 11 24 12,13
15.0500 13. 13.76 13.54 13.29 13.02
16.3000 12. 12.45 12.15 11.84 11.52
15.5500 11. 10.87 10.54 10.21 9.83
156.8000 g 9.21 8.87 8 .54 8.20
17.0200 7 7.93 8.09 8.52 9.27
17.3000 10 10.92 11.72 12.38 12.89
17.5500 13 13.52 12.68 13.7 13.84
17.8000 13 13.83 13.79 13.73 13.65
18.0500 13 13 .45 13.35 13 .24 13.12
13.3000 13. 12.88 12.75 12.63 12.50
13.5200 12. 2.23 12.10 11.97 11.84
18.3000 11.71 1.57 11.44 11.30 i1.15
19.0500 11.03 10.90 10.76 10.63 10.50
i9.3000 10.35 10.25 10.09 9 .96 5.32
12.5%00 .58 9.55 2,42 9.28 815
15.3000 9.0z 8.82 3.76 3,42 3.42
29 .32C0 328 2 .22 2.438 723 7.2
20,2008 T3 R T4 Lo 7.4
22 zEe 7.0 z .37 5. 73 5.0 2.4
22032038 5.52 5. 13 3.08 SN RN
T Z0MO TIper N e B SCLATES,
Tom Aol oL : ompute Toilte: 10 e Z



EYDROGRASE ORDINATES {cis)

Time Qutput Time Zncrement = .03500 hrs

hrs Time on left represencs time for first value in =ach row
21.0500 5.65 5.52 5.36 5.25 5.12
21.33000 +.99 +.86 .72 +.58 4 .45
21.5500 4.32 +.18 +.05 3.91 3.78
21.8000 3.65 3.51 3.38 3.24 3.11
22.0500 3.05 3.0¢ 3.2¢ 3.61 4.15
22.3000 4.74 5.33 5.85 6.35 6.72
22.5500 5.99 7.18 7.30 7.329 7.45
22.8000 7.438 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 6.90 6.83
23.5200 6.76 6.69 6.62 6.55 6.48
23.8000 6.41 6.34 6.27 6.20 6.12
24 .0200 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 .55 .43
24.8000 .33 22 .20 .16 .12
25.0200 .09 .07 .05 .04 .03
25.3000 .02 .02 .01 .01 .00
25.5500 .00 .00

3ON: HCMOLOTLII00nR SORSOT AL NANT ok aB3ccratzs, Lac
Tond PRt Jer: -0l 0 P ZtnmmnucE Tioe DI B Cac=c Lo-Ll-llu4
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Vol ZstT: Over
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APPENDIX B

Preliminary Grading Plan and
Storm Drain Storage Plans
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APPENDIX C

Existing Storm Drain Culverts
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Drainage Structure #1
24” Corrugated Metal Pipe with Sandbags
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APPENDIX D

Sample Best Management Practices



Paving and Grinding Operations

NS-3

Description 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 tramlng employees
and subcontractors.

Suitable Applications

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

Limitations
m  Finer solids are not effectively removed by filtration
systems.

m Paving opportunities may be limited during wet weather.

Implementation
General
= Avoid paving during the wet season when feasible.

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

m Train employees and sub-contractors in pollution
prevention and reduction.

a Store materiais away from drainage courses o prevent

stormwater runon {see WM-:. Materiat Delivery and Storage).

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosicn Control

Non-Stormwater
NS Management Control v

Waste Management and
Matenals Pollutton Control

{egend:
v Primary Objective
v Secondary Objective

Targeted Constituents

Sediment e
Nutrients

Trash

Metals

Bactena )
Oi and Grease v
Organics

Potential Alternatives

None

- kCalifornia

Stormwater

Quality
Association

Januarv 2003

—onstrucuon
vww cabpmphandbooks.com

Zanformia Stormwater 3MP Handbook

Lor



NS-3 Paving and Grinding Operations

s Protect drainage courses, particularly in areas with a grade. by emploving BMPs to divert
runoff or to trap and filter sediment.

a If paving involves an onsite mixing plant. follow the stormwater permitting requirements for
industrial activities.

a  Stockpile material removed from roadways away from drain inlets, drainage ditches, and
watercourses, These materials should be stored consistent with WM-3, Stockpile
Management.

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

Saw Cutting, 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.

a When paving involves AC, the following steps should be implemented to prevent the
discharge of grinding residue, uncompacted or loose AC, tack coats, equipment 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 controls
can be found in EC-9, Earth Dikes and Drainage Swales; SE-1, Silt Fence; or SE-5, Fiber
Rolls.

- Collect and remove all broken asphalt and recycle when practical. Old or spilled asphalt
must be recycled or disposed.

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

a 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, Liquid Waste
Management.

a Dig out activities should not be conducted in the rain.

a  Collect dig out material by mechanical or manual methods. This material may be recycled
Tor use as shoulder backing or base material.

+

1 If dig out marterial cannot be recveled. transport the material back to an approved storage
site.

Aspnaltie Concerete Paving
1 Ifoaving nvoives asphaitic cement concrete. follow rhese steps:

e Cattornia lormwater 3MP cannbook anuarv (003

CUnNsryction

P S TR



Paving and Grinding Operations NS-3

- Do not allow 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 this waste by
referring to WM-5. Solid Waste Management.

- 0O1d asphalt must be disposed of properly. Collect and remove all broken asphalt from
the site and recvele 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 pit as
described in WM-8, Concrete Waste Management, or pump the water to the sanitary sewer
it allowed by the local wastewater authority.

Sealing Operations

During chip seal application and sweeping operations, petroleum or petroleum covered
aggregate must not be allowed to enter any storm drain or water courses. Appiy temporary
perimeter controls until structure is stabilized.

Drainage inlet structures and manholes should be covered with filter fabric during
application of seal coat, tack coat, slurry seal, and fog seal.

Seal coat, tack coat, slurry seal, or fog seal should not be applied if rainfall is predicted to
occur during the application or curing period.

Paving Equipment

Leaks and spills from paving equipment can contain toxic levels of heavy metals annd oil 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 Maintenance, WM-4, Spill Prevention and Control, and WM-10, Liquid Waste
Management.

Substances used to coat asphalt transport trucks, and asphalt spreading equipment should
not contain soap and should be non-foaming and non-toxic.

Use only non-toxic substances to coat asphalt transport trucks and asphalt spreading
equipment.

Paving equipment parked onsite should be parked over plastic to prevent soil
contamination.

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
Cleaning.

lanuarvy ~003 California Stormwater BMP Handbook Jofd
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NS-3 Paving and Grinding Operations

Thermoplastic Striping

» Thermoplastic striper and pre-heater equipment shutoff valves should be inspected to
ensure that thev are working properls to prevent leaking thermoplastic from entering drain
inlets, the stormwater drainage system, or watercourses.

= Pre-heaters should be filled carefully to prevent splashing or spilling 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 pre-heat, transfer, or load thermoplastic near drain inlets or watercourses.

m  Clean truck beds daily of loose debris and melted thermoplastic. When possible, recycle
thermoplastic material.

Raised/Recessed Pavement Marker Application and Removal

= Do not transfer or load bituminous material near drain inlets, the stormwater drainage
system, or watercourses.

m  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.

w  When servicing or filling melting tanks, ensure all pressure is released before removing lids
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
n  All of the above are low cost measures.

Inspection and Maintenance

a 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.

a  Keep ample supplies of drip pans or absorbent materials onsite.
a Inspect and maintain machinery regularly to minimize leaks and drips.

References

Blueprint tfor a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995.

ot Mix Asphait-Paving Fandbook AC 150/5370-14, Appendix I, U.S. Army Corps of Engineers,
July 1001,

tormwater {Jualitv Hanabooks - Construction Site Best Management Practices ( BMPs) Manual,
tate of California Department of Transportation (Caltrans), November 2000.
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Material Delivery and Storage WM-1

GCbjectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

3

~; NS Non-Stormwater

B Management Control

i Waste Management and

4 WM Materials Polltion Control v
- F Legend:

e Primary Objective
v/ Secondary Objective

Targeted Constituents

Description and Purpose

Prevent, reduce, or eliminate the discharge of pollutants from Sedxlment v
material delivery and storage to the stormwater system or Nutrients v
watercourses by minimizing the storage of hazardous materials Trash 4
onsite, storing materials in a designated area, installing Metals v
secondary containment, conducting regular inspections, and Bacteria

training employees and subcontractors. Oil and Grease e
This best management practice covers only material delivery Organics /
and storage. For other information on materials, see WM-2,

Material Use, or WM-4, Spill Prevention and Control. For Potential Alternatives
information on wastes, see the waste management BMPs in this Noro

section.

Suitable Applications

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

a Soil stabilizers and binders
a Pesticides and herbicides
a Fertilizers

®  Detergents

a Plaster

A - 5QA

. California
Stormwater
Quality
Association

a  Petroleum products such as fuel, vil, and srease -

a  Asphalt and concerete components
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WM-1 Material Delivery and Storage

a  Hazardous chemicals such as acids. ime. glues. adhesives. paints. solvents, and curing
compounds

x  Concrete compounds

a  Other materials that mav be detrimental if released to the environment

Limitations

m  Space limitation may preclude indoor storage.

a  Storage sheds often must meet building and fire code requirements.

Implementation

The following steps should be taken to minimize risk:

Temporary storage area should be located away from vehicular traffic.
Material Safetv Data Sheets (MSDS) should be supplied for all materials stored.
Construction site areas should be designated for material delivery and storage.

Material delivery and storage areas should be located near the construction entrances, away
from waterways, if possible.

- Avoid transport near drainage paths or waterways.
- Surround with earth berms. See EC-g, Earth Dikes and Drainage Swales.
- Place in an area which will be paved.

Storage of reactive, ignitable, or flammable liquids must comply with the fire codes 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 Combustible
Liquid Code, NFPA3o0.

An up to date inventory of materials delivered and stored onsite should be kept.

Hazardous materials storage onsite should be minimized.

Hazardous materials should 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 mayv be secondarilv contained i “bus bov™ travs or concrete mixing trays.

Do nol store chemicais. drums. or bagged materials directly on the ground. Place these
items on a pallet and. when possible, 1 secondary containment.

2anrornmia Scormwater 2P Hanabook sanuary 2002
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Material Delivery and Storage WM-1

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 inexpensive and snap to the top of
drums, preventing water from collecting.

Chemicals 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 spill cleanup procedures must be present when dangerous
materials or liquid chemicals are unloaded.

If significant residual materials remain on the ground after construction is complete,
properly remove materials and any contaminated soil. See WM-7, Contaminated Soil
Management. If the area is to be paved, pave as soon as materials are removed to stabilize
the soil.

Material Storage Areas and Practices

Liquids, petroleum products, and substances listed in 40 CFR Parts 110, 117, or 302 should
be stored in approved containers and drums and should not be overfilled. Containers and
drums should be placed in temporary containment facilities for storage.

A temporary containment facility should provide for a spill containment 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 boundary,
whichever is greater.

A temporary containment facility should be impervious to the materials stored therein for a
minimum contact time of 72 hours.

A temporary containment facility should be maintained 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 containers to allow for spill cleanup
and emergency response access.

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

Throughout the rainy season, each temporary containment facility should be covered during
non-working days, prior to, and during rain events.

Materials should be stored in their original containers and the original product labels should
be maintained in place in a legible condition. Damaged or otherwise illegible labels should
be replaced immediately.

January 2003 Catfornia Stormwater BMP Handbook Sors
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WM-1 Material Delivery and Storage

a Bagged and boxed materials should be stored on pallets and should not be allowed to
accumulate on the ground. To provide protection from wind and rain throughout the rainy
season, bagged and boxed materials should be covered during non-working davs and prior to
and during rain events.

w  Stockpiles should be protected in accordance with WM-3, Stockpile Management.
s DMarerials should be stored indoors within existing structures or sheds when available.

= Proper storage instructions should be posted at all times in an open and conspicuous
location.

» Anample supply of appropriate spill clean up material should be kept near storage areas.
@ Also see WM-6. Hazardous Waste Management, for storing of hazardous materials.

Material Delivery Practices ‘
s Keep an accurate, up-to-date inventory of material delivered and stored onsite.

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

Spill Cleanup
m Contain and clean up any spill immediately.

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

s See WM-4, Spill Prevention and Control, for spills of chemicals and/or hazardous materials.

Cost

m  The largest cost of implementation may be in the construction of a materials storage area
that is covered and provides secondary containment.

Inspection and Maintenance

a  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.

s Keep an ample supply of spill cleanup materials near the storage area.

a  Keep storage areas clean. well organized, and equipped with ample cleanup supplies as
appropriate for the materials being stored.

a  Repair or replace perimeter controls, containment structures, covers, and liners as needed to
maintain proper funcrion.

Lor s California Stormwater BMP Handbook january 2002
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Material Delivery and Storage WM-1

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormsvater Pollution from
Construction Related Activities: Santa Clara Vallev Nonpoint Source Pollution Countrol Program,
1995.

Coastal Nonpoint Pollution Control Program: Program Development 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.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Material Use

WM-2

Description 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 Applications

This BMP is suitable for use at all construction projects. These
procedures apply when the following materials are used or
prepared onsite:

Pesticides and herbicides

Fertilizers

Detergents

Plaster

Petroleum products such as fuel, oil, and grease
Asphalt and other concrete components

Other hazardous chemicals such as acids, lime, glues,
adhesives, paints, solvents, and curing compounds

Concrete compounds

Other materials that may be detrimental if released to the
environment

Cbjectives

EC  Erosion Control
SE  Sediment Control
TC  Tracking Controf

WE  Wind Erosion Controi
Non-Stormwater

NS Management Control

Waste Management and
M Materials Pollution Control v/
Legend:

v Primary Objective
v Secondary Objective

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bactena

Qil and Grease
Organics

LS KSKKS

Potential Alternatives

None

4 California

Stormwater

Quality
Association
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WM-2 Material Use

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

nstance.

ot

Implementation
The foliowing steps should be taken to minimize risk:

a  Minimize use of hazardous materials onsite.

x  Follow manufacturer instructions regarding uses, protective equipment, ventilation,
flammability, and mixing of chemicals.

a  Train personnel who use pesticides. The California Department of Pesticide Regulation and
county agricultural commissioners license pesticide dealers, certify pesticide applicators,
and conduct onsite inspections.

» Do not over-apply fertilizers, herbicides, and pesticides. Prepare only the amount needed.
Foilow 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 application, to allow time for infiltration and to avoid excess material being carried
offsite by runoff. Do not apply these chemicals just before it rains.

»  Train employees and subcontractors in proper material use.
s Supply Material Safety Data Sheets (MSDS) for all materials.

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

s Do notremove the original product label; it contains important safety and disposal
information. Use the entire product before disposing of the container.

a  Mix paint indoors or in a containment area. Never clean paintbrushes or rinse paint
containers into a street, gutter, storm drain, or watercourse. Dispose of any paint thinners,
residue, and sludge(s) that cannot be recycled, as hazardous waste.

s For water-based paint, clean brushes to the extent practicable, and rinse to a drain leading to
a sanitary sewer where permitted, or into a concrete washout pit or temporary sediment
trap. For oil-based paints, clean brushes to the extent practicable, and filter and reuse
thinners and solvents.

a  Use recycled and less hazardous products when practical. Recycle residual paints, solvents,
non-treated lumber. and other materials.

a  Use materials only where and when needed to complete the construction activity. Use safer
alternative materials as much as possible. Reduce or eliminate use of hazardous materials
nnsite when practical,

W Zahfornmia Stormwater 3MP Handbook January 2002
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Material Use WM-2

= Require contractors to complete the "Report of Chemical Spray Forms” when sprayving
herbicides and pesticides.

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

»  Avoid exposing applied materials to rainfall and runoff unless sufficient time has been
allowed for them to dry.

Costs
All of the above are low cost measures.

Inspection and Maintenance

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.

@ Maintenance of this best management practice is minimal.

m  Spot check employees and subcontractors throughout the job to ensure appropriate practices
are being employed.

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

1995.

Coastal Nonpoint Pollution Control Program: Program Development 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.

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

WM-4

1

Description and Purpose

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

This best management practice covers only spill prevention and
control. However, 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 construction projects. Spill control
procedures are implemented anytime chemicals or hazardous
substances are stored on the construction site, including the
following materials:

m  Soil stabilizers/binders
a  Dust palliatives
x  Herbicides

a (Growth inhibitors

GCbjectives

EC  Erosion Control
SE  Sediment Control
TC  Tracking Contral

WE  Wind Erosion Control
Non-Stormwater

NS Management Control
WM Waste Management and

Materials Pollution Control
Legend:

v Primary Objective
v Secondary Objective

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
QOrganics

AN N T N

Potential Alternatives

None

3 Fertilizers CASQA
o ) ¥.Catifornia
2 Deilcing, anti-icing cnemicals Stormwarer
Quality
Association
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Spill Prevention and Contirol WM-4

Fuels
a Lubricants
2 Other petroleum distillates

Limitations
a In some cases it may be necessary to use a private spill cleanup company.

s This BMP applies to spills caused by the contractor and subcontractors.

a Procedures and practices presented in this BMP are general. Contractor should identify
appropriate practices for the specific materials used or stored onsite

Impiementation
The following steps will help reduce the stormwater impacts of leaks and spills:

Fducation
a Be aware that ditferent materials pollute in different amounts. Make sure that each

employee knows what a “significant spill” is for each material they use, and what is the
appropriate response for “significant” and “insignificant” spills.

a FEducate employees and subcontractors on potential dangers to humans and the
environment from spills and leaks.

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

a Hstablish a continuing education program to indoctrinate new employees.

a  Have contractor’s superintendent or representative oversee and enforce proper spill
prevention and control measures.

General Measures

a1  To the extent that the work can be accomplished safely, spills of oil, petroleum products,
substances listed under 10 CFR parts 110,117, and 302, and sanitary and septic wastes
should be contained and cleaned up immediately.

x  Store hazardous materials and wastes in covered containers and protect from vandalism.
a  Place a stockpile of spill cleanup materials where it will be readilv accessible.

a  Train emplovees in spill prevention and cleanup.

v Designate responsible indiviauals to oversee and entorce control measures.

1 Spills should be covered and protected from stormwater runon during rainfall to the extent
‘hart it doesn t compromise clean up 1caviies.

1 Do not oury or vasih soills tvith wvarer.

o hrormia stormwater 3MP “andbook Canuany 2003
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Spill Prevention and Controi WwWM-4

= Store and dispose of used clean up materials, contaminated materials, and recovered spill
material that is no longer suitable for the intended purpose in conformance with the
provisions in applicable BMPs.

= Do not 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.

s Contain water overflow or minor water spillage and do not allow it to discharge into

drainage facilities or watercourses.

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

a  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 replaced as needed to maintain proper function.

Cleanup

a  Clean up leaks and spills immediately.

a  Use a rag for small spills on paved surfaces, a damp mop for general cleanup, and absorbent
material for larger spills. If the spilled material is hazardous, then the used cleanup

materials are also hazardous and must be sent to either a certified laundry (rags) or disposed
of as hazardous waste.

s Never hose down or bury dry material spills. Clean up as much of the material as possible
and dispose of properly. See the waste management BMPs in this section for specific
information.

Minor Spills
s Minor spills typically involve small quantities of oil, gasoline, paint, etc. which can be
controlled by the first responder at the discovery of the spill.

a  Use absorbent materials on small spills rather than hosing dewn or burying the spill.
s Absorbent materials should be promptly removed and disposed of properly.
s Follow the practice below for a minor spill:
- Contain the spread of the spill.
- Recover spilled materials.
- Clean the contaminated area and properly dispose of contaminated materials.
Semi-Significant Spiils
1 Semi-significant spiils still can be controlled bv the first responder along with the aid of

other personnel such as laborers and the foreman. ete. This response may require the
cessation of all other activities.

sanuary 2003 Cabformia Stormwater 3MP Handbook 30rh
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Spill Prevention and Control WwMm-4

Spills should be cleaned up immediately:

- Contain spread of the spill.

- Notify the project foreman immediately.

- Ifthe spill occurs on paved or impermeable surtaces, clean up using "dry" methods
(absorbent materials, cat litter and/or rags). Contain the spill bv encircling with

absorbent materials and do not let the spill spread widely.

- Ifthe spill occurs in dirt areas, immediately contain the spill by constructing an earthen
dike. Dig up and properly dispose of contaminated soil.

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

Significant/Hazardous Spills

For significant or hazardous spills that cannot be controlled by personnel in the immediate

vicinity. the following steps should be taken:

- Notify the local emergency response by dialing g11. 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.

- Notity the Governor's Office of Emergency Services Warning Center, (916) 845-8911.

- For spills of federal reportable quantities, in conformance with the requirements in 40
CEFR parts 110.119, and 302, the contractor should notify the National Response Center
at (800) 424-8802.

- Notification should first be made by telephone and followed up with a written report.

- Thae services of a spills contractor or a Haz-Mat team should be obtained immediately.
Construction personnel should not attempt to clean up until the appropriate and
qualified statfs have arrived at the job site.

- Other agencies which may need to be consuited include, 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, California Division of
Cil and Gas, Cal/OSHA, etc.

Reporting

a

Report significant spills to local agencies, such as the Fire Department: they can assist in
cleanup.

Federal regulations require that any significant oil spill into a water body or onto an
acdjoining shoreline be reported to the National Response Center (NRC) at 800-424-3802
{24 hours).

se the following measures related to specific activities:

1ol —alforma Ztormwater BMP Handbook January 2003
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Spill Prevention and Control WM-4

Vehicle and Equipment Maintenance

a [fmaintenance must occur onsite, use a designated area and a secondary containment,
located away from drainage courses, to prevent the runon of stormwater and the runoff of
spills.

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

= Check incoming vehicles and equipment (including delivery trucks, and emplovee 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 drop cloth, to catch spills or leaks
when removing or changing fluids.

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

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

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

m  Oil 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 also be recycled. Ask the oil supplier or recycler about recycling oil filters.

a  Store cracked batteries in a 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.

Vehicle and Equipment Fueling

s [f fueling must occur onsite, use designate areas, located away from drainage courses, to
prevent the runon of stormwater and the runoff of spills.

a Discourage “topping off” of fuel tanks.
= Always use secondary containment, such as a drain pan, when fueling to catch spills/ leaks.

Costs

Prevention of leaks and spills is inexpensive. Treatment and/ or disposal of contaminated soil
or water can be quite expensive.

Inspection and Maintenance

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

3 Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
occur.

sanary 002 Zalformia Stormwater BMP Handabook ot o
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Spill Prevention and Control WM-4

a  Keep ample supplies of spill control and cleanup materials onsite. near storage, unloading,
and maintenance areas.

s  Update vour spill prevention and control plan and stock cleanup materials as changes occur
in the tvpes of chemicals onsite.

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

1995.

Stormwater Quality Handbooks - Construction Site Best Management Practices (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

>

Pescription and Purpose

Solid waste management procedures 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 disposal,
and training employees and subcontractors.

Suitabie Applications

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

Packaging materials including wood, paper, and plastic

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

Domestic wastes including food containers such as beverage
cans, cotfee cups, paper bags, plastic wrappers, and
cigarettes

Construction wastes including brick, mortar. timber, steel
and metal scraps, pipe and electrical cuttings. non-
hazardous equipment parts. styrofoam and other materials
used to ransport and package construction materials

Objectives

EC  Erosion Controi
SE  Sediment Control
TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

WM Matenials Pollution Control

Legend:
v Primary Objective
v Secondary Objective

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Qil and Grease
Organics

N N

Paotential Alternatives

None

CLASQA
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Stormwater
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WM-5 Solid Waste Management

= Highway planting wastes. including vegetative material. plant containers. and packaging
materials

Limitations
Temporary stockpiling of certain construction wastes may not necessitate stringent drainage
related controls during the non-rainy season or in desert areas with low rainfall.

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

n  Select designated waste collection areas onsite.

n  Inform trash-hauling contractors that you will accept only watertight dumpsters for onsite
use. Inspect dumpsters for leaks and repair any dumpster that is not watertight.

m Locate containers in a covered area or in a secondary containment.

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

s Plan for additional containers and more frequent pickup during the demolition phase of
construction.

m  Collect site trash daily, especially during rainy and windy conditions.

m  Remove this solid waste promptly since erosion and sediment control devices tend to collect
litter.

m  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.

= Do not hose out dumpsters on the construction site. Leave dumpster cleaning to the trash
hauling contractor.

m  Arrange for regular waste collection before containers overtlow.
m  Clean up immediately if a container does spill.

s Make sure that construction waste is collected, removed, and disposed of only at authorized
disposal areas.

Education
a  Have the contractor’s superintendent or representative oversee and enforce proper solid
waste management procedures and practices.

a Instruct emplovees and subcontractors on identification of solid waste and hazardous waste.

a2 Educate emplovees and subcontractors on solid waste storage and disposal procedures.

Zor 4 Canforma Stormwarer 3MP Handbook fanuary 2003
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Solid Waste Management WM-5

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

Require that emplovees and subcontractors follow solid waste handling and storage
procedures.

Prohibit littering by emplovees, subcontractors, and visitors.

Minimize production of solid waste materials wherever possible.

Collection, Storage, and Disposal

a  Littering on the project site should be prohibited.

m To prevent clogging of the storm drainage system, litter and debris removal from drainage
grates, trash racks, and ditch lines should be a priority.

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

m 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 contractor, 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 sufficient size and number should be provided to contain the solid waste
generated by the project.

a  Full dumpsters should be removed from the project site and the contents should be disposed
of by the trash hauling contractor.

= Construction debris and waste should be removed from the site biweekly or more frequently
as needed.

m Construction material visible to the public should be stored or stacked in an orderly manner.

m  Stormwater runon should be prevented from contacting stored solid waste through the use
of berms, dikes, or other temporary diversion structures or through the use of measures to
elevate waste from site surfaces.

a  Solid 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.

s 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 plastic.

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

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

;anuary 1007 Canfornia Scormwater 3MP Handbook Joof b
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WM-5 Solid Waste Management

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

»  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

» 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.

a Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
occur

a  Inspect construction waste area regularly.
»  Arrange for regular waste collection.

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

Stormwater Quality Handbooks - Construction Site Best Management Practices (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.

4o 4 Catirornia Stormwater 3AMP Hanabook anuary 1003
CONStriction
VLY CODMPNANGHhNoKS Som



Hazardous Waste Management WM-6

Obiectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control
Non-Stormwater

NS Management Control
WM Waste Management and

Materials Pollution Control
Legend:

v/ Primary Objective
v Secondary Objective

Targeted Constituents

Sediment
Nutrients v
5 o q rash J
escription an Pu.rpose Metals 7
Prevent or reduce the discharge of pollutants to stormwater from ctena v
hazardous waste through proper material use, waste disposal, Oil and Grease v
and training of employees and subcontractors. _
Organics v

Suitabie Applications

This best management practice (BMP) applies to all construction

: ) Potential Alternatives
projects. Hazardous waste management practices are

implemented on construction projects that generate waste from None
the use of:

- Petroleum Products - Asphalt Products

- Concrete Curing Compounds - Pesticides

- Palliatives - Acids

- Septic Wastes - Paints

- Stains - Solvents

- Wood Preservatives - Roofing Tar

- Any materials deemed a hazardous waste in California,
Title 22 Division 4.5, or listed in 4o CFR Parts 110, 117,

261, or 302

Stormwater
Quality
Association
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Hazardous Waste Management WM-6

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:

s Sandblasting grit mixed with lead-, cadmium-, or chromium-based paints
w  Asbestos
a  PCBs (particularly in older transformers)

Limitations

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

s Nothing in this BMP relieves the contractor from responsibility for compliance with federal,
state, and local laws regarding storage, handling, transportation, and disposal of hazardous
wastes.

m  This BMP does not cover aeriallv deposited lead (ADL) soils. For ADL soils refer to WIV-7,
Contaminated Soil Management.

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

Material Use

m  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.

m Allhazardous waste should be stored, transported, and disposed as required in Title 22 CCR,
Division 4.5 and 49 CFR 261-2613.

= 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 boundary, 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 rainwater
and spills. In the event of spills or leaks, accumulated rainwater and spills should be
placed into drums after each raintall. 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.

- Suifficient separation should be provided between stored containers to allow for spill
cleanup and emergency response aceess.

2o Canformia SStormwater BMP Handbaook january 2003
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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.

- 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 overtilled and wastes should not be mixed.
a  Unless watertight, containers of dry waste should be stored on pallets.

m 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. People applying pesticides must be
certified in accordance with federal and state regulations.

» Paint brushes and equipment for water and oil based paints should be cleaned within a
contained area and should not be allowed to contaminate site soils, watercourses, or
drainage systems. Waste paints, thinners, solvents, residues, and sludges that cannot be
recycled or reused should 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.

= 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.

m The following actions should 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 areas 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 areas and where the potential for
spills is high.

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

- Keep liquid or semi-liquid hazardous waste in appropriate containers {closed drums or
similar) and under cover.

Januarv 2003 cCattornig sltormvater BMP Handbook Soro
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Hazardous Waste Management WM-6

- Clearly label all hazardous waste containers with the waste being 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.

- Use all of the product before disposing of the container.

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

Do not mix wastes, this can cause chemical reactions, making recycling impossible and
complicating disposal.

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

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

Arrange for regular waste collection before containers overflow.

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

Disposal Procedures

Waste should be disposed of by a licensed hazardous waste transporter at an authorized and
licensed disposal facility or recyeling facility utilizing properly completed Uniform
Hazardous Waste Manifest forms.

A Department of Health Services certified laboratory should sample waste to determine the
appropriate disposal facility.

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

Attention 1s directed to "Hazardous Material”. "Contaminated Material". and " Aenallv
Deposited Lead” of the contract documents regarding the handling and disposal of
hazardous matenals.

Lor alnormia stormwater 3MP Handbook fanuary 2000
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Hazardous Waste Management WM-6

Education

Educate employees and subcontractors on hazardous waste storage and disposal procedures.

»  Educate emplovees and subcontractors on potential dangers to humans and the
environment from hazardous wastes.

a Instruct emplovees and subcontractors on satety procedures for common construction site
hazardous wastes.

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

a Hold regular meetings to discuss and reinforce hazardous waste management procedures
(incorporate into regular safety meetings).

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

= Make sure that hazardous waste is collected, removed, and disposed of only at authorized
disposal areas.

»  Warning signs should be placed in areas recently treated with chemicals.

» Place a stockpile of spill cleanup materials where it will be readily accessible.

m If a container does spill, clean up immediately.

Costs

All of the above are low cost measures.

Inspection and Maintenance

a 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 verity
continued BMP implementation.

a Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
occur

s Hazardous waste should be regularly collected.

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

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

a  Perimeter conwols. containment structures. covers, and liners should be repaired or
replaced as needed to mamtain proper function.

3 Hazardous =piils should be cleaned up and reported in conformance with the applicable
Materal Zaren Data Sheet {MSDS) and -he instrucrtions posted at the Hrowect site.

antiar 2000 Zahforia Clormwater 3MP Hanabook Soro
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Hazardous Waste Management WM-6

The National Response Center. at (800) 424-8802. 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 Warning Center at (616) Sa5-
8911.

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 Valley Nonpoint Source Pollution Control Program,

1995.

Processes, Procedures and Methods to Control Pollution Resulting from All Construction
Activity, 430/9-73-007, USEPA, 1973.

Stormwater Quality Handbooks - Construction Site Best Management Practices (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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Concrete Waste Management WM-8

Objectives
CO‘NCF;ETE_ N EC  Erosion Caontrol
1] o S WASHOUT SE  Sediment Control

AREA

TC  Tracking Cantrol

WE  Wind Erosion Control
NS Non-Stormwater
Management Control

Waste Management and
WM Materials Pollution Control v

Lagend:
Ve Primary Objective
v Secondary Objective

Targeted Constituents

Description and Purpose

_ ) Sediment v
Prevent or reduce the discharge of pollutants to stormwater Nutrients
from concrete waste by conducting washout offsite, performing Trash
onsite washout in a designated area, and training employee and v
subcontractors. Metals
Bacteria

Suitable Applications QOil and Grease
Concrete waste management procedures and practices are Organics
implemented on construction projects where:
a Concrete is used as a construction material or where Potential Alternatives

concrete dust and debris result form demolition activities None
a Slurries containing portland cement concrete (PCC) or

asphalt concrete (AC) are generated, such as from saw

cutting, coring, grinding, grooving, and hydro-concrete

demolition
a  Concrete trucks and other concrete-coated equipment are

washed onsite
w  Mortar-mixing stations exist
a  See also NS-8, Vehicle and Equipment Cleaning
Limitations
s Offsite washout of concrete wastes may not always be possible. - 7

, California

Stormwater

Quality
Association
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WM-8 Concrete Waste Management

Implementation

The following steps will help reduce stormwater pollution from concrete wastes:

a Discuss the concrete management techniques described in this BMP (such as handling of
concrete waste and washout) with the ready-mix concrete supplier before any deliveries are

made.

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

m  Store dry and wet materials under cover, away from drainage areas.

= Avoid mixing excess amounts of fresh concrete.

m Perform washout of concrete trucks offsite or in designated areas only.

m Do not wash out concrete trucks into storm drains, open ditches, streets, or streams.
a Do *\ot allow excess concrete to be dumped onsite, except in designated areas.

= For onsite washout:

- 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 liquid and solid waste.

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

= Avoid creating runoff by draining water to a bermed or level area when washing concrete to
remove fine particles and expose the aggregate.

s Do not wash sweepings from exposed 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.

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

Concrete Slurry Wastes
w PCC and AC waste should not be allowed to enter storm drains or watercourses.

a  PCC and AC waste should be collected and disposed of or placed in a temporary concrete
washout facility.

a A sign should be installed adjacent to each temporarv conerete washout facility to inform
concrete equipment operators to utilize the proper tacilities.

J

Calitornia Stormwater 3MP Handbook January 2003
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Concrete Waste Management WM-8

Below grade concrete washout tacilities are tvpical. Above grade tacilities 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 a vacuum attachment to the
grinding machine. Saw cutting residue should not be allowed to tlow across the pavement
and should not be lett on the surface of the pavement. See also NS-3, Paving and Grinding
Operations; and WM-10, Liquid Waste Management.

Slurry residue should be vacuumed and disposed in a temporary pit (as described in OnSite
Temporary Concrete Washout Facility, Concrete Transit Truck Washout Procedures, below)
and allowed to dry. Dispose of dry slurry residue in accordance with WM-5, Solid Waste
Management.

Onsite Temporary Concrete Washout Facility, Transit Truck Washout
Procedures

Temporary concrete washout 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.

= Asign should be installed adjacent to each washout facility to inform concrete equipment
operators to utilize the proper facilities.

m Temporary concrete washout facilities should be constructed above grade or below grade at
the option of the contractor. Temporary concrete washout facilities should be constructed
and maintained in sufficient quantity and size to contain all liquid and concrete waste
generated by washout operations.

m Temporary 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.

m  Washout of concrete trucks should be performed in designated areas only.

a  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 ot 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-5, Solid Waste
Management. Dispose of hardened concrete on a regular basis.

a  Temporary Concrete Washout Facility (Tyvpe Above Grade)

- Temporary concrete washout facilitv (tvpe above grade) should be constructed as shown
on the details at the end of this BMP. =vith a recommended minimum length and

January J002 Cahformia Stormwater BMP Handbook Sor 7
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WM-8 Concrete Waste Management

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

Straw bales, wood stakes, and sandbag materials should conform to the provisions in SE-

9. Straw Bale Barrier.

- Plastic lining material should be a minimum of 10 mil in polyethvlene sheeting and

should be free of holes, tears, or other defects that compromise the impermeability of the

material.
Temporary Concrete Washout 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 all
liquid and concrete waste generated by washout operations.

- Lath and flageing should be commercial type.
DO o " J Y

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

Removal of Temporary Concrete Washout Facilities

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.

Holes, depressions or other ground disturbance caused by the removal of the temporary
concrete washout facilities should be backfilled and repaired.

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.

Temporary concrete washout facilities should be maintained to provide adequate holding
capacity with a minimum freeboard of 4 in. for above grade facilities and 12 in. for below

grade tacilities. Maintaining temporary concrete washout facilities should include removing

and disposing of hardened concrete and returning the facilities to a functional condition.
Hardened concrete materials should be removed and disposed of.

Washout tacilities must be cleaned, or new facilities must be constructed and readv tor use
once the washout is —5% full.

Cantormia Stormwater 3MP Hanabook anuarv 003
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Concrete Waste Management WM-8

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

1995.
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of Califernia 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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Concrete Waste Management
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Sanitary/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 practices are suitable for use
at all construction sites that use temporary or portable sanitary
and septic waste systems.

Limitations
None identified.

Implementation

Sanitary or septic wastes should be treated or disposed of in
accordance with state and local requirements. In many cases,
one contract with a local facility supplier will be all that it takes
to make sure sanitary wastes are properly disposed.

Storage and Disposal Procedures

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

a  Wastewater should 1ot be discharged or buried within the
nroject site.

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

WM Wastg Management and
Materials Pollution Controf

Legend:

Ve Primary Objective

v/ Secondary Objective

Targeted Constituents

Sediment
Nutrients

Trash

Metals
Bacteria

Oil and Grease
Organics

NN

Potential Alternatives

None

Stormwater
Quality

Association
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WM-98 Sanitary/Septic Waste Management

a  Sanitary and septic svstems that discharge directly into sanitary sewer svstems, where
permissible. should comply with the local health agency, city, county, and sewer district
requirements.

s Only reputable, licensed sanitary and septic waste haulers should be used.

»  Sanitary facilities should be located in a convenient location.

s Untreated raw wastewater should never be discharged or buried.

s Temporary septic systems should treat wastes to appropriate levels before discharging.

» If using an onsite disposal system (OSDS), such as a septic system, local health agency
requirements must be followed.

a  Temporary sanitary facilities that discharge to the sanitary sewer system should be properly
connected to avoid illicit discharges.

# Sanitary and sepric facilities should be maintained in good working order by a licensed
service.

a  Regular waste collection by a licensed hauler should be arranged before facilities overtlow.

Education

s Educate employees, subcontractors, and suppliers on sanitary and septic waste storage and
disposal procedures.

a  Educate employees, subcontractors, and suppliers of potential dangers to humans and the
environment from sanitary and septic wastes.

a Instruct employees, subcontractors, and suppliers in identification of sanitary and septic
waste.

s Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular
safety meetings).

s Establish a continuing education program to indoctrinate new employees.

Costis

AJl 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 regujar waste <collection.

if high winds are expecred. portable sanitary faciiities must be secured with spikes or
welghed down o prevent over turning.

a3 Catirornia stormwater 3MP Handbook January 2002
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Sanitary/Septic Waste Management WM-9

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual.
State of California Department of Transpertation (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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Vehicle and Equipment Cleaning

NS-8

 VEHICLE
WASH |
_AREA

L

Description and Purpose

Vehicle and equipment cleaning procedures and practices
prevent or reduce the discharge of pollutants to stormwater
from vehicle and equipment 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.

Limitations

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, Stabilized Construction Entrance/ Exit.

Implementation

Use an offsite commercial washing business 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 eliminating the need for a
separate washing operation onsite.

s Use phosphate-tree, biodegradable soaps.

s Educate emplovees and subcontractors on pollution
prevention measures.

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

Non-Stormwater
NS Management Controi v
WM Waste Management and
Materials Pollution Control
Legend:

v Primary Objective
v/ Secondary Objective

Targeted Constituents

Sediment v
Nutrients v
Trash

Metals

Bacteria

Oil and Grease

v
Organics v

Potential Alternatives

None

CASQA

Cafifornia

Stormwater

Quality
Association
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NS-8 Vehicle and Equipment Cleaning

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

=2 Cleaning of vehicles and equipment with soap. solvents or steam should not occur on the
project site unless resulting wastes are tully contained and disposed of. Resulting wastes
should not be discharged or buried. and must be captured and recvcled or disposed
according to the requirements of WM-10, Liquid Waste Management or WM-6, Hazardous
Waste Management, depending on the waste characteristics. Minimize use of solvents. Use
of diesel for vehicle and equipment cleaning is prohibited.

a  All vehicles and equipment that regularly enter and leave the construction site must be
cleaned offsite.

w  When vehicle and equipment washing and cleaning must occur 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 watercourses

- Paved with concrete or asphalt and bermed to contain wash waters and to prevent runon
and runoff

- Configured with a sump to allow collection and disposal of wash water
- No discharge of wash waters to storm drains or watercourses
- Used only when necessary

s 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

- Use positive shutoff valve to minimize 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 svstem,
watercourses, or to groundwater

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 projects.

Inspection and Maintenance

a2  [nspect and verifv that activity-based BMPs are in place prior to the commencement ot
associated activities. While activities associated svith the BMP are under wav. inspect weekly
durme the rainy season and at two-week intervals in the non-rainy season to verifv
continued 3MP implementation.

2ot C Cantornia stormwater 3MP Hanabook January 2003
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Vehicle and Equipment Cleaning NS-8

a Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
OCCUr.

» Inspection and maintenance is minimal, although some berm repair may be necessary.

a  Monitor employees and subcontractors throughout the duration of the construction project
to ensure appropriate practices are being implemented.

m Inspect sump regularly and remove liquids and sediment as needed.

= Prohibit employees and subcontractors from washing personal vehicles and equipment on
the construction site.

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

Swisher, R.D. Surfactant Biodegradation, Marce} Decker Corporation, 1987.
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Vehicie and Equipment Fueling

NS-9

Description and Pufpose

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

m Use offsite fueling stations as much as possible. These
businesses are better equipped to handle fuel and spills
properly. Performing this work otfsite can also be
economical by eliminating the need for a separate fueling
area at a site.

a  Discourage “topping-off” of fuel tanks.

Objectives

EC  Erosion Control
SE  Sediment Control
TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

WM Waste Management and
Matenals Pollution Control

Legend:
\/ Primary Objective
v Secondary Cbjective

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease e
Organics

Potential Alternatives

None

y . Stormwater
i ’%% Quality

Association
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NS-S Vehicle and Equipment Fueling

Absorbent spill cleanup materials and spill kits should be available in fueling areas and on
fueling trucks. and should be disposed of properly after use.

s 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.

a2 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 construction 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 time.

s Train employees 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.

s Dedicated fueling areas should be protected from stormwater runon and runoff, and should
be located at least 50 ft away from downstream drainage facilities and watercourses. Fueling
must be performed on level-grade areas.

a  Protect fueling areas with berms and dikes to prevent runon, runoff, and to contain spills.

s Nozzles used in vehicle and equipment fueling should be equipped with an automatic shutoff
to control drips. Fueling operations should not be left unattended.

= Use vapor recovery nozzles to help control drips as well as air pollution where required by
Air Quality Management Districts (AQMD).

a  Federal, state, and local requirements should be observed for any stationary above ground
storage tanks.

Costs

a  All of the above measures are low cost except for the capital costs of above ground tanks that

meet all local environmental, zoning, and fire codes.

Inspection and Maintenance

Vehicles and equipment should be inspected each dav of use for leaks. Leaks should be
repaired immediately or problem vehicles or equipment should be removed from the project
site.

Keep ample supplies of spill cleanup materials onsite.

Immediately clean up spills and properly dispose of contaminated soil and cleanup
materials.

“alnornia Jcormwater 3MP danubook canuary J005
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Vehicle and Equipment Fueling NS-S

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

19G5.

Coastal Nonpoint Pollution Control Program: Program Development 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.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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Vehicie & Equipment Maintenance 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 vard area is necessary for storage and
maintenance of heavy equipment and vehicles.

Limitations

Onsite vehicle and equipment maintenance should only be used
where it is impractical to send vehicles and equipment offsite
tor 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 feaks). For further information on

vehicle or equipment servicing, see NS-3. Vehicle and Equipment

Cleanme. and NS-0, Vehicle and Squipment Fueling.
o | bee]

bjectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Contrel

WE  Wind Erosion Control
Non-Stormwater Ve

NS Management Control
WM Waste Management and

Matenals Pallution Control
Legend:

v Primary Objective
v Secondary Objective

~

Targeted Constituents

Sediment

Nutrients v
Trash v
Metals

Bacteria

Oil and Grease

v
QOrganics v

Potentiai Alternatives

None

-3 QA

Califorma
Stormwater
Quality
Association
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NS-10 Vehicie & Equipment Maintenance

Implementation

Use offsite repair shops as much as possible. These businesses are better equipped to handle
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 occur onsite, use designated areas, located away from drainage courses.
Dedicated maintenance areas should be protected from stormwater runon and runotf, 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 accessible.

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 properly.

Inspect onsite vehicles and equipment daily at startup for leaks, and repair immediately.
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 fluids. 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 sheeting should be placed under all vehicles and equipment 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 it
maintenance cannot be performed offsite.

Consider use of new, alternative greases and lubricants, such as adhesive greases, for chassis
lubrication and fifth-wheel lubrication.

Properlyv dispose of used oils, fluids, lubricants, and spill cleanup materials.
Do not place used oil in a dumpster or pour into a storm drain or watercourse.
Properly dispose of or recvcle used batteries.

Do not bury used tires.

Repair 'eaks or duids and 1l immediateiy.
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Vehicle & Equipment Maintenance NS-10

Listed below is tfurther information if yvou must perform vehicle or equipment maintenance
J
onsite.

Safer Alternative Prodiicts
a  Consider products that are less toxic or hazardous than regular products. These products
are often sold under an “environmentally friendly” label.

a  Consider use of grease substitutes for lubrication of truck fifth-wheels. Follow
manutacturers label for details on specific uses.

a  Consider use of plastic friction plates on truck tifth-wheels in lieu of grease. Follow
manufacturers label for details on specific uses.

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 as a
hazardous waste. Reducing the number of solvents makes recycling easier 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 solvents. The “chlor” term
indicates that the solvent is chlorinated. Also, try substituting a wire brush for solvents to clean
parts.

Recycling and Disposal

Separating wastes allows for easier recycling and may reduce disposal costs. Keep hazardous
wastes separate, do not mix used oil solvents, and keep chlorinated solvents (like,-
trichloroethane) separate from non-chlorinated solvents (like kerosene and mineral spirits).
Promptly transfer used fluids to the proper waste or recycling drums. Don’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. )

QOil filters can be recveled. Ask your oil supplier or recycler about recycling oil filters.

Do not dispose of extra paints and coatings by dumping liquid onto the ground or throwing it
into dumpsters. Allow coatings to dry or harden before disposal into covered dumpsters.

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

Costs
All of the above are low cost measures. Higher costs are incurred to setup and maintain onsite
maintenance areas.
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NS-10 Vehicle & Equipment Maintenance

Inspection and Maintenance
a  Inspect and verifv that activit-based BMPs are in place prior to the commencement ot

th the BMP are under way. inspect weekly
during the rainy season and at two-week intervals in the no- rainy season to verify
continued BMP implementation.

associnted activities. While activities associated wi

= Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges

a  Keep ample supplies of spill cleanup materials onsite.
= Maintain waste tluid containers in leak proot condition.

a  Vehicles and equipment 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

site.

z Inspect equipment for damaged hoses and leaky gaskets routinely. 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 Pollution Control Program,
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Coastal Nonpoint Pollution Control Program; Program Development and Approval Guidance,
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Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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