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1.0 Introduction

1.1 Objective

The intent of this Plan is to describe “best management practices” (BMPs) for sediment, erosion,
and pollution control for soils placed at the Bel Marin Keys Unit V Property (BMKV), Marin
County, California. In addition, in accordance with direction provided by the California
Department of Fish and Game (DFG), this plan describes several management actions that will
be taken to monitor and prevent the exposure of some of stockpiled soil to the California
Burrowing Owl.(Athene cuniculari), which may make use of ground squirrel burrows. The soil
stockpiles will consist of soil removed from the North Antenna Field (NAF) at the former
Hamilton Army Airfield. Much, and possibly the entire volume, of the stockpiled soil will be
utilized in construction of a new flood management levee the at the BMKYV site. The BMKV
property is located immediately adjacent to the NAF and so is a logical location to reuse any soil
that is available (see map below). This SMP may be amended in the future to include
construction activities associated with the new levee and may be incorporated by reference into
Waste Discharge Requirements (WDR) issued by the Regional Water Quality Control Board.
The SMP, which describes storm water pollution prevention plan (SWPPP) activities for the soil
piles, is required under state regulations, as the piles constitute a soil disturbance-type
construction activity that is greater than 1 acre in size. This SMP will be implemented by the
State Coastal Conservancy (SCC) as a part of the Hamilton Wetland Restoration Project and is
intended to dovetail with the September 2009 SWPPP prepared and implemented by the
Formerly Used Defense Sites program (FUDS) of the Army Corps of Engineers for soil
excavation and stockpiling at the NAF.

Specifically, the intent of this SMP is to:
e Address Pollutants: Identify known pollutant sources, including sources of sediment that

may affect the quality of stormwater discharges associated with construction activities
from the stockpile (and later the levee construction site).

e Construction BMPs: Identify BMPs to be constructed, provide a BMP construction time
schedule, and describe BMP maintenance activities that will be performed to reduce or
eliminate pollutants in stormwater discharges and authorized non-stormwater discharges
from the construction site during construction.




Post-Construction BMPs: Describe a maintenance schedule for BMPs installed during

construction that were designed to reduce or eliminate pollutants after construction is
completed (post-construction BMPs).

Ongoing Sampling & Testing Protocol: Identify a sampling and analysis strategy and

sampling schedule for discharges from construction activities that may be discovered
through analytical monitoring to mitigate potential offsite migration of contaminants not
visually detectable in runoff.

Wildlife Monitoring: Monitor the occurrence of ground squirrel and other burrows in the

stockpiles, assess the presence of burrowing owls in burrows, and take necessary action
to prevent owls from inhabiting the burrows.

This SMP will remain in full effect until the Notice of Termination has been obtained from the
RWQCB.

1.2

1.3

List of Acronyms / Abbreviations

BMKV
BMP
DFG
FUDS
HWRP
NAF
NPDES
RWQCB
scc
SMP
SWPPP
TCRA
USACE
WDR

Bel Marin Keys Unit V

Best Management Practice

Department of Fish and Game
Formerly Used Defense Sites

Hamilton Wetland Restoration Program
North Antenna Field

National Pollutant Discharge Elimination System
Regional Water Quality Control Board
State Coastal Commission

Soil Management Plan

Storm Water Pollution Prevention Plan
Time-Critical Removal Action

United States Army Corps of Engineers
Waste Discharge Requirements

Report Amendment Protocol

This SMP will be amended:

Whenever there is a change in construction or operations that may affect the discharge of
pollutants to surface waters or groundwater(s);

Annually, before the defined rainy season; and

When deemed necessary by the SCC Project Manager

The SMP may need to be amended to meet the requirements of the newly adopted Construction
General Permit issued by the State Water Resources Control Board.



The following items will be included in each amendment:

Who requested the amendment

The location(s) of proposed change(s)
The reason(s) for change(s)

The original BMPs proposed, if any
The new BMPs proposed

The Amendment Log for this SMP can be found in Appendix 2, along with the appropriate
approvals. All amendments will be logged in as indicated.

1.4 Project Information

The project site is the Bel Marin Keys Unit V property (BMKYV) located immediately north of
the former Hamilton Army Airfield, approximately 4 miles southeast of Novato in Marin
County, California (see Figure 1). The BMKYV is about 1600 acres in size and owned by the
State Coastal Conservancy (SCC). The site where soil is to be stockpiled for later use in levee
construction is at the southern area of the BMKYV property (see Figure 2). The site is currently
undeveloped; about one half of the land is farmed for oat hay with the remainder of the property
covered with nonnative grasses and invasive exotic annuals, such as yellow star thistle. The
Hamilton Airfield (Airfield) and Antenna Field (NAF) are managed by the US Army Corps of
Engineers as part of the Hamilton Wetland Restoration Project (HWRP). In addition to the area
that is subject to FUDS remediation, the NAF features three sediment impoundments that were
constructed by the Corps for the Hamilton Wetlands project.

A general discussion of the site background and history of the NAF is included in the Time
Critical Removal Action (TCRA) Implementation Plan. The goal of the FUDS project is to
excavate and remove chemically contaminated soil from the NAF that exceed human health
goals for the recreational land user. The goal of the Hamilton Wetland Restoration Project is to
restore a mixture of tidal and seasonal wetlands to the Hamilton and BMKYV properties. The
primary intent of this SMP is to describe the inspection and maintenance activities to be
performed at the soil stockpile, generated by the FUDS TCRA, to ensure the BMPs installed
remain in place and protective of human health and the environment. This SMP is intended to
dovetail with the September 2009 SWPPP prepared and implemented by the FUDS program of
the Army Corps of Engineers at the NAF.

This Soil Management Plan has been prepared by the Coastal Conservancy due to separate lines
of authority: the FUDS program will excavate and dispose of soils from NAF that are not
appropriate for re-use within the Wetland project; whereas the Coastal Conservancy will re-use
or recycle remaining soils within its wetland restoration project. Principally the soil will be
reused as foundation material for a new flood management levee where it will be sequestered
from the future wetland habitat. Additional possible re-uses includes as basement fill for an
alternate access road (“Buldge Levee” segment ramp), and to enhance drainage at Landfill 26
owned by the US Army.
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As part of the TCRA, soil confirmation sampling will be performed within the excavation areas,
waste profiling will be performed on soil for off-site disposal, and reuse profiling will be
performed on soil stockpiled for future reuse by the Army Corps’ contractor Montgomery-
Watson-Harza (MWH). Based on waste and reuse profiling results, the excavated soil will either
be left at the BMKYV parcel for recycling by others, or will be taken to an appropriate landfill.
Following the removal action, the disturbed areas of the site will be re-vegetated with hydro-
mulch. And as part of the wetland project, excavated areas of the NAF will likely be filled with
dredged sediment. Excavated soils stockpiled on BMKYV will be managed using best
management practices (BMP) until levee construction. Currently the Conservancy is working
closely with the Corps of Engineers Civil Works Program to develop a construction schedule for
the new levee and it is anticipated that construction will begin in 2011 to 2012.

1.5 Soil Management Team

The management of the BMKY site is currently rests with the Coastal Conservancy; however,
management of the BMKYV property may shift to the Army Corps of Engineers in the near future.
The Corps, under its civil works and ecosystem restoration authority, may begin construction of
wetland features on the site in the 2011-2012 timeframe. (The schedule for the start of
construction by the Corps is pending decisions related to cost-share policy, federal and state
budgets and dredged material offloading.) In the event that the Corps does not take over
management of the site, the Conservancy will remain the property manager and will partner with
other entities such as US Fish and Wildlife Service and Ducks Unlimited to carry out the wetland
restoration project. Each of the individuals listed below are responsible for the development,
implementation, maintenance, and revision of this SMP.

Table 1

Soil Management Team
SMP, BMKYV Parcel, Novato, CA

. Phone s
Name Title Number(s) Responsibilities
Leader
: Coordinate plan development and
Tom Gandesbery ﬁlCC Project (510) 286-7028 | implementation; inspection and
anager .
recordkeeping.
Field Personnel
Coordinate plan development,
Eric Polson Civil Engineer (916)801-6290 project design aspects and field

activities

Other Key Contacts

DTSC Project

Jonathon Largent Manager

RWQCB Project

Agnes Farres Manager
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2.0 Best Management Practices

BMPs specified as part of this document are best conventional technology / best available
technology (BCT/BAT)-based BMPs that are consistent with the BMPs and control practices
required under the National Pollutant Discharge Elimination System (NPDES) General Permit,
Waste Discharge Requirements (WDR) for Discharges of Storm Water Runoff Associated with
Construction Activity, as issued by the State Water Resources Control Board (SWRCB), to
regulate discharges from construction sites that disturb 1 acre or more.

Site-specific BMPs have been identified, under the appropriate sections of this report, and fact
sheets from Caltrans’ Best Management Practices Manual for each are included in the. Fact
sheets included are relevant to the anticipated needs for the BMKYV stockpiles and
implementation measures for the BMPs required under this document.

2.1  Pollutant Sources and BMP Identification

This section discusses the existing onsite stormwater discharge as well as potential sources of
pollutants. It includes documentation, checklists, and storage of such items.

2.1.1 Potential Pollutant Sources

» Known Pollutants On Site: The following chemicals are known to exist in the areas of
Hamilton NAF planned to be excavated and may be present in soils to be stockpiled on-
site:

= metals (lead, vanadium, copper, mercury, silver, boron, barium cadmium, etc.);
= Polynuclear Aromatic Hydrocarbons (PAHS);

= total petroleum hydrocarbons (TPHs);

= dioxins/furans;

= polychlorinated biphenyls (PCBs); and

= organochlorine pesticides.

2.1.2 Material Storage / Construction Facilities - Best Management Practices

The specific locations for construction material storage and supporting facilities that may
potentially contribute pollutants, other than sediment, to stormwater runoff have not yet been
established. The implementation and locations of pollutant control BMPs specific to these
features are included in Appendix 1. These controls include:

BMP Name ID Project Implementation
Silt Fence SE-1 Optional
Straw Bale Barrier SE-9 Required
Wind Erosion Control WE-1 Required




2.2 Soil Management Overview

There are two separate stockpile locations that will require sediment control measures, one for
on-site reuse and one for off-site disposal. This SMP addresses on-site reuse only. This SMP
does not address management of soils outside of the BMKYV project site.

Soil stockpiled on BMKY for future onsite re-use will be managed by determining and
performing the following:

= Stockpile Location: Place soil a minimum of 50-feet from internal drainage ditches and
1,000 feet from Novato Creek

= Soil Compaction: Wheel- or blade-compact stockpiled soil to approximately 80% relative
compaction

= Erosion Control: Prevent wind- and rainwater-generated erosion

= Sediment Control: Prevent transport of sediment

Sufficient quantities of the erosion and sediment control materials will be maintained on site
throughout the duration of the project to allow implementation of temporary sediment controls in
the event of predicted rain, and for rapid response to failures or emergencies in conformance
with other permit requirements and as described in this SWPPP. This includes implementation
requirements for active areas and non-active areas before the onset of rain.

2.3  Erosion Control (EC)

Erosion control, also referred to as soil stabilization, consists of source measures that are
designed to prevent soil particles from detaching and becoming transported in stormwater runoff.
BMPs for erosion control will protect the soil surface by covering and/or binding soil particles.
This project will incorporate erosion-control measures and other measures deemed appropriate
for the site conditions as determined by the Project Manager.

2.3.1 Existing Site Information

Excavated soils for re-use will be stockpiled on the BMKYV property (see Figure 2). The stock
pile area has been part of a hay farm for decades; it is very flat and is situated 5- to 6-feet below
sea level. Incident rainfall either absorbs into the shallow soil matrix or drains as sheet flow to a
network of agricultural drainage ditches. The ditches are tied to a central collector about 0.75
miles north of the site where the water combines with other drainage water and eventually is
discharged to San Pablo Bay via two electrically-driven pumps.

2.3.2__ Proposed Erosion Control Measures
The goal of erosion control is to prevent mobilization of soil particles. To accomplish this, the

soil stockpiles will be sprayed with water and/or soil binders to prevent wind-generated erosion
during soil placement operations; at the conclusion of soil placement the stockpile surface will be
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stabilized by hydroseeding and stabilizing the soil surface. The stockpiles will be hydroseeded
with a mixture approved by the SCC Project Manager. After hydroseeding, the stockpiles will
receive temporary soil stabilization by applying straw mulch to the soil surface. Note that the
SCC has purchased straw for the purposes of providing erosion control for the stockpiles.

At a minimum, the Project Manager will implement erosion control measures during the rainy
season (October 15 through April 15). Implementation and locations of erosion control BMPs are
shown on Figure 3; fact sheets for each control are located in Appendix 1. The following
erosion control measures are to be considered for implementation:

BMP Name ID Project Implementation
Hydroseeding EC-4 Required
Straw Mulch (with tackifier) EC-6 Required
EartB_Dikes/Drainage Swales & Lined EC-9 Optional
itches

At a minimum, hydroseed slopes shall be watered weekly for a minimum period of two months
after hydroseeding to establish the vegetation. The Project Manager may require additional
watering or may waive watering requirements as actual conditions warrant.

2.4  Sediment Control (SE)

Sediment controls are structural measures that are intended to complement and enhance erosion
control measures to prevent and reduce sediment discharges from active construction areas.
Sediment controls are designed to intercept and settle out soil particles that have been detached
and transported by the flow of water.

The soil stockpiles will be surrounded by a 50-foot wide (minimum) vegetated buffer zone,
which acts as to filter and trap soils that are transported by rainwater runoff. Once the
hydroseeding and straw mulch has been applied, no sediment control measures will be required.
However, if a storm event is forecast prior to completion of hydroseeding/mulching (or if
hydroseeding/mulching is not functional), temporary sediment control measures will be installed.
These sediment control BMPs will be situated adjacent to and around the perimeter of the piles
to minimize transport of sediment into the buffer zone. The following sediment control BMPs
will be considered:

BMP Name ID Project Implementation
Silt Fence SE-1 Optional
Fiber Rolls SE-5 Optional
Straw Bale Barrier SE-9 Required




This possibility of stockpiled sediment transiting the erosion control BMPs and buffer is
considered low. However, if this occurs, the sediment would deposit into the adjacent drainage
ditch, where flow velocity is typically slow and unlikely to remobilize the deposited sediment.
The ditch will then be excavated following the wet season to remove the soil and re-place it onto
the stockpile.

Implementation and locations of temporary sediment control BMPs are shown in figures
contained in Appendix 1.

2.5 Wind Erosion and Dust Control (WE)

Wind erosion and dust-control BMPs are measures intended to reduce the amount of sediments
carried off-site by wind. Wind controls will be implemented until hydroseeding and mulch
operations are completed.

Wind erosion control and dust control will be provided during construction by the application of
water to the soil surfaces. The application of water is a temporary measure intended to keep dust
down but avoid creating additional runoff.

After placement of soil in stockpiles is completed, longer-term protection from wind erosion will
be provided by lightly compacting the soil followed by hydroseeding and placement of straw
mulch.

BMP Name ID Project Implementation

Wind Erosion Control WE-1 Required

Implementation of wind erosion and dust-control BMPs are discussed in the Wind Erosion
Control fact sheet located in Appendix 1.

2.5.1 Dust Monitoring

The site will be monitored by the SCC for fugitive dust emissions related to the soil piles that
contain chemical contaminants of concern, for example lead in concentrations greater than 212
parts per million. Such piles will be identified by FUDS and will be managed with additional
erosion controls as appropriate to manage windblown dust. Air monitors will be deployed within
100-feet of the stockpiles and data will be collected periodically to ensure that dust is below
levels of concern. Data will be recorded and preserved at the SCC offices for at least three years
after collection and will be available to regulatory agencies and the general public.

At least two dust monitors will be deployed after soil placement by FUDS and within the fall
season (September to December). Dust monitors will be deactivated after the first rains of the
wet season, defined as precipitation exceeding one-half inch within a 24-hour period, at the
closest NOAA data collection center, the San Rafael Civic Center (SARC1). Monitors will be re-
deployed in the spring season (beginning April 1), unless the subject piles have a substantial and
persistent vegetative cover. If the vegetative cover is substantially disrupted, the air monitors will



be re-deployed, as described above, until which time the cover is reestablished or the soil is
moved to a permanent reuse location.

2.6 Non-Stormwater Management (NS)

Non-stormwater management refers to any non-stormwater discharges resulting from
construction activities. It is not anticipated that the proposed construction activities will include
on-site vehicle cleaning, fueling, or maintenance; however, if these activities occur the following
BMPs (at a minimum) shall be followed:

BMP Name ID Project Implementation
Vehicle and Equipment Cleaning NS-8 Required
Vehicle and Equipment Fueling NS-9 Required
Vehicle and Equipment Maintenance NS-10 Required

Water used to rinse sediments off of trucks and equipment will be used sparingly. Whenever
possible, “dry” methods of removing sediments will be used (i.e., sweeping, brushing).

2.7 Waste Management (WM)

Waste management BMPs, like non-stormwater management BMPs, are source control BMPs
that prevent pollution by limiting or reducing potential pollutants at their source before they
come in contact with storm water. Waste management consists of implementing procedural and
structural BMPs for handling, storing, and disposing of wastes generated by a construction
project to prevent the release of waste materials into storm water:

BMP Name ID Project Implementation
Stockpile Management WM-3 Required
Spill Prevention and Control WM-4 Required
Contaminated Soil Management WM-7 Required
Sanitary / Septic Waste Management WM-9 Required




2.8  Site Security

Signs will be placed along the project perimeter warning the public that trespass is not allowed
and warning that the soils may contain chemical contaminants. If periodic inspections indicate a
problem with trespass and vandalism within the soil stockpile area, then the Project Manager will
invoke additional security measures as follows:

Temporary fencing

Additional signage

Closure of the BMK Blvd access way
Installation of closed-circuit security cameras.

2.9  Burrowing Owls

The Project Manager will coordinate periodic inspections of the stockpiles for the presence of
burrows. Any animal burrows, most likely made by ground squirrels, will be noted on an
inspection log and marked with flagging or other means. Animal burrows in subject soil piles
will be inspected by a DFG-approved biologist for the presence of burrowing owls (Athene
cuniculari). If owls are not present, then the burrows will be destroyed by filling, covering with
clean soil or by similar means. However if owls are suspected of inhabiting any burrows, steps
will be taken to occlude or relocate the owls from such burrows, in accordance with direction
provided by the Department of Toxic Substances Control in its letter dated May 13, 2010
(attached) and in consultation with DFG.

3.0 Post-Placement Stormwater Management

The proposed site is self-contained and very flat, thus eliminating the need for long-term
stabilization methods. Additionally, the stockpiles will have been hydroseeded and mulched and
will be surrounded by a vegetated buffer zone, which provide long-term soil stabilization and
sediment control. Hydroseeded slopes shall be watered weekly (or as directed by the Project
Manager) to establish vegetation for a period of up to two months after hydroseeding is
completed.

The site will be inspected periodically to ensure that stormwater is unable to leave the site and
the disturbed areas will be left to re-vegetate naturally, with the exception of stockpiled soil from
the Hamilton NAF TCRA project which will be hydroseeded and mulched.

3.1 Inspection
Inspection of BMPs will be conducted as follows:

Before a forecasted storm (as determined by the Project Manager);

After a rain event greater than 1/2-inch over a 24-hour period;

At 24-hour intervals during extended rain events;

On a monthly basis (time interval since last inspection not more than 30 days); and
At any time deemed appropriate by the Project Manager.
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The Project Manager or designated personnel will use the BMP Inspection Form, located in
Appendix 2, when conducting BMP inspections. Completed forms will be placed on file at the
SCC offices and submitted to the Project Manager within 24 hours of inspection. Copies of the
completed inspection forms will be included with this SMP and will be kept on file at the SCC
office and submitted to the Department of Toxic Substances Control project manager, Jonathan
Largent, and the Regional Water Quality Control Board project manager, Agnes Farres.

4.0 BMP Contingencies

All BMPs will be maintained to provide full compliance with this plan. If during inspection or
construction activity it is noted that BMPs are not operating effectively, the Project Manager or
designated personnel will make repairs or replace BMPs, as necessary. Any substantial deposits
of silt, debris, or rubble will be cleaned from the facility and properly disposed. Repairs or
replacement of BMPs must be made before the next anticipated storm event; if this is not
feasible, the Project Manager or designated personnel will make repairs or replacements as soon
as practicable and in consideration of worker safety. All repairs will be documented using the
BMP Inspection Form located in Appendix 2.

In the event that the BMPs are not containing the soil as intended, the Conservancy, or its
designee will implement contingent measures. In the event that soils are disturbed by vandalism
(e.g., off-road vehicle use), additional measures such as fencing and signage will be installed in
the perimeter of the stockpile. The effectiveness of contingency measures will be evaluated on a
case-by-case basis which may result in additional measures needed to achieve success.

5.0 Records of Inspections/Maintenance/Repairs

» General Records: All records of inspection, maintenance, and repairs of BMPs, will be
kept with the SWPPP and separate from logs of daily site activities. Copies will be
submitted to SCC Project Manager to retain these records, along with the original
certification of compliance, all records of noncompliance with the SWPPP, and the
SWPPP itself, for 3 years after construction is completed.

» Reporting a Noncompliance/Discharge: In the event of noncompliance with this SMP,
the Project Manager will immediately implement measures to prevent further stormwater
impact. After the impact is minimized, the Project Manager will fill out the Notice of
Discharge found in Appendix 2, and submit a report to the SCC Project Manager
detailing the noncompliance event (what exactly happened, initial impact on the site from
pollutants and sediments), the actions taken to reestablish compliance with this SMP, and
the time necessary for the site to return to compliance. The SCC Project Manager will
then report to Department of Toxic Substances Control project manager, Jonathan
Largent, and the Regional Water Quality Control Board project manager, Agnes Farres.
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6.0 Training

All personnel on site will be properly trained in the installation, maintenance, and repair of the
BMPs used before the start of construction. The goals of the training program will be to teach
personnel, at all levels of responsibility, the components and goals of the SWPPP and to create
awareness to stormwater pollution prevention concerns. Personnel will be informed of pollution
prevention concerns such as: spill prevention and response procedures, pollution control laws
and regulations, the site SWPPP, and applicable pollution prevention techniques. This
information will be relayed to the personnel during routine safety meetings. Training for
personnel will be recorded in the Training Documentation Log located in Appendix 2.

7.0 List of Contractors/Subcontractors

The Project Manager will list company information and the information of any subcontractors
for this project below:

Name/Firm Address Phone
Tom Gandesbery 1330 Broadway, Suite 1300
State Coastal Conservancy Oakland, CA 94611 (510) 286-7028

Campus of Napa State Hospital

P.O. Box 7199 (707) 253-7783
Napa, CA 94558

David Jamarillo
California Conservation Corps

Eric Polson, Eric Polson

Civil Enginger P.O. Box (916) 801-6290

8.0 SMP Review and Signatures

Plan Review and Signatory Page -My signature below certifies that | have reviewed and
understand the SMP and agree to perform, to the best of my ability, all requirements as described
herein.

Project Manager: Date:
Project Manager: Date:
Foreman: Date:

Other: Date:
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Appendix 1 — BMP Fact Sheets

* EC4 Hydroseeding

* EC-6 Straw Mulch (with tackifier)
EC-9 Earth Dikes/Drainage Swales & Lined Ditches
SE-1 Silt Fence
SE-5 Fiber Rolls

* SE-9 Straw Bale Barrier

* WE-1 Wind Erosion Control

* NS-8 Vehicle and Equipment Cleaning

* NS-9 Vehicle and Equipment Fueling

* NS-10 Vehicle and Equipment Maintenance
* WM-3 Stockpile Management

* WM-4 Spill Prevention and Control

* WM-7 Contaminated Soil Management

* WM-9 Sanitary / Septic Waste Management

Note: BMPs marked with asterisk (*) are required; other BMPs are optional.
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- Vegetation types -  Plans for permanent vegetation

The local office of the U.S.D.A. Natural Resources Conservation Service (NRCS) is an excellent
source of information on appropriate seed mixes.

The following steps shall be followed for implementation:

m  Avoid use of hydroseeding in areas where the BMP would be incompatible with future
earthwork activities and would have to be removed.

m  Hydroseeding can be accomplished using a multiple step or one step process. The multiple
step process ensures maximum direct contact of the seeds to soil. When the one step
process is used to apply the mixture of fiber, seed, etc., the seed rate shall be increased to
compensate for all seeds not having direct contact with the soil.

m  Prior to application, roughen the area to be seeded with the furrows trending along the
contours.

m  Apply a straw mulch to keep seeds in place and to moderate soil moisture and temperature
until the seeds germinate and grow.

m  All seeds shall be in conformance with the California State Seed Law of the Department of
Agriculture. Each seed bag shall be delivered to the site sealed and clearly marked as to
species, purity, percent germination, dealer's guarantee, and dates of test. The container
shall be labeled to clearly reflect the amount of Pure Live Seed (PLS) contained. All legume
seed shall be pellet inoculated. Inoculant sources shall be species specific and shall be
applied at a rate of 2 Ib of inoculant per 100 1b seed.

m  Commerecial fertilizer shall conform to the requirements of the California Food and
Agricultural Code. Fertilizer shall be pelleted or granular form.

m  Follow up applications shall be made as needed to cover weak spots and to maintain
adequate soil protection.

m  Avoid over spray onto roads, sidewalks, drainage channels, existing vegetation, etc.

Costs

Average cost for installation and maintenance may vary from as low as $300 per acre for flat
slopes and stable soils, to $1600 per acre for moderate to steep slopes and/or erosive soils.
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Non-Native $400 - $500
Sterile Cereal Grain $500

Source: Caltrans Guidance for Soil Stabilization for Temporary Slopes, Nov. 1999

Inspection and Maintenance

m Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

m Areas where erosion is evident shall be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

m  Where seeds fail to germinate, or they germinate and die, the area must be re-seeded,
fertilized, and mulched within the planting season, using not less than half the original
application rates.

m [rrigation systems, if applicable, should k
malfunctions and line breaks. When line
immediately and breaks repaired before 1

m [Irrigation systems shall be inspected for «
maintain complete coverage.

References

Stormwater Quality Handbooks Construction
State of California Department of Transporte

Guidance Document: Soil Stabilization for T
Transportation (Caltrans), November 1999.
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Suitable Applications

Straw mulch is suitable for soil disturbed are
temporary protection until permanent stabili
established. Straw mulch is typically used fo
on disturbed areas until soils can be prepare:
vegetation. Straw mulch is also used in coml
temporary and/or permanent seeding strateg
plant establishment.

Limitations

m  Availability of straw and straw blowing e«
limited just prior to the rainy season and
due to high demand.

m  There is a potential for introduction of wt
unwanted plant material.

m  When straw blowers are used to apply stt
treatment areas must be within 150 ft of
capable of supporting trucks.

m Straw mulch applied by hand is more tim
potentially costly.
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A tackifier is the preferred method for anchoring straw mulch to the soil on slopes.

Crimping, punch roller-type rollers, or track walking may also be used to incorporate straw
mulch into the soil on slopes. Track walking shall only be used where other methods are
impractical.

Avoid placing straw onto roads, sidewalks, drainage channels, sound walls, existing
vegetation, etc.

Straw mulch with tackifier shall not be applied during or immediately before rainfall.

In San Diego, use of straw near wood framed home construction has been frowned on by the
Fire Marshall.

Application Procedures

m  Apply straw at a minimum rate of 4,000 lb/acre, either by machine or by hand distribution.

m  Roughen embankments and fill rills before placing the straw mulch by rolling with a
crimping or punching type roller or by track walking.

m  Evenly distribute straw mulch on the soil surface.

m  Anchor straw mulch to the soil surface by "punching" it into the soil mechanically

(incorporating). Alternatively, use a tackifier to adhere straw fibers.

m  Methods for holding the straw mulch in place depend upon the slope steepness, accessibility,
soil conditions, and longevity.

- On small areas, a spade or shovel can be used to punch in straw mulch.

- On slopes with soils that are stable enough and of sufficient gradient to safely support
construction equipment without contributing to compaction and instability problems,
straw can be "punched" into the ground using a knife blade roller or a straight bladed
coulter, known commercially as a "crimper".

- Onsmall areas and/or steep slopes, straw can also be held in place using plastic netting
or jute. The netting shall be held in place using 11 gauge wire staples, geotextile pins or
wooden stakes as described in EC-7, Geotextiles and Mats.

- Atackifier acts to glue the straw fibers together and to the soil surface. The tackifier
shall be selected based on longevity and ability to hold the fibers in place. A tackifier is
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weekly during the rainy season, and at two-week intervals during the non-rainy season.

m Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

m  The key consideration in inspection and maintenance is that the straw needs to last long
enough to achieve erosion control objectives.

m Maintain an unbroken, temporary mulched ground cover while disturbed soil areas are
inactive. Repair any damaged ground cover and re-mulch exposed areas.

m  Reapplication of straw mulch and tackifier may be required to maintain effective soil
stabilization over disturbed areas and slopes.

References

Controlling Erosion of Construction Sites, Agricultural Information Bulletin #347, U.S.
Department of Agriculture (USDA), Natural Resources Conservation Service (NRCS) (formerly
Soil Conservation Service — SCS).

Guides for Erosion and Sediment Control in California, USDA Soils Conservation Service,
January 1991.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Soil Erosion by Water, Agricultural Information Bulletin #513, U.S. Department of Agriculture,
Soil Conservation Service.

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

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department of Ecology, February 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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construction site, divert runoff from stabilize
disturbed areas, and direct runoff into sedim

Suitable Applications

Earth dikes and drainage swales are suitable
individually or together, where runoff needs
one area and conveyed to another.

m Earth dikes and drainage swales may be 1
- To convey surface runoff down slopin

- Tointercept and divert runoff to avoi
sloped surfaces

- To divert and direct runoff towards a
watercourse, drainage pipe or channe

- To intercept runoff from paved surfac
- Below steep grades where runoff begi

- Along roadways and facility improver
drainage
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structures should be built in cofnpliance with local municipal requirements.

m Earth dikes may create more disturbed area on site and become barriers to construction
equipment.

m Earth dikes must be stabilized immediately, which adds cost and maintenance concerns.
m Diverted stormwater may cause downstream flood damage.

m  Dikes should not be constructed of soils that may be easily eroded.

m  Regrading the site to remove the dike may add additional cost.

m  Temporary drains and swales or any other diversion of runoff should not adversely impact
upstream or downstream properties.

m  Temporary drains and swales must conform to local floodplain management requirements.
m Earth dikes/drainage swales are not suitable as sediment trapping devices.

m [t may be necessary to use other soil stabilization and sediment controls such as check dams,
plastics, and blankets, to prevent scour and erosion in newly graded dikes, swales, and
ditches.

Implementation

The temporary earth dike is a berm or ridge of compacted soil, located in such a manner as to
divert stormwater to a sediment trapping device or a stabilized outlet, thereby reducing the
potential for erosion and offsite sedimentation. Earth dikes can also be used to divert runoff
from off site and from undisturbed areas away from disturbed areas and to divert sheet flows
away from unprotected slopes.

An earth dike does not itself control erosion or remove sediment from runoff. A dike prevents
erosion by directing runoff to an erosion control device such as a sediment trap or directing
runoff away from an erodible area. Temporary diversion dikes should not adversely impact
adjacent properties and must conform to local floodplain management regulations, and should
not be used in areas with slopes steeper than 10%.

Slopes that are formed during cut and fill operations should be protected from erosion by runoff.
A combination of a temporary drainage swale and an earth dike at the top of a slope can divert
runoff to a location where it can be brought to the bottom of the slope (see EC-11, Slope Drains).
A combination dike and swale is easily constructed by a single pass of a bulldozer or grader and
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or trap before it is discharged from the site.

General

m Care must be applied to correctly size anc
steep, unlined dikes, and swales are subje

m  Conveyances should be stabilized.
m  Use a lined ditch for high flow velocities.

m  Select flow velocity based on careful eval
soil types, overtopping, flow backups, wa
site.

m Compact any fills to prevent unequal sett

m Do not divert runoff onto other property without securing written authorization from the
property owner.

m  When possible, install and utilize permanent dikes, swales, and ditches early in the
construction process.

m  Provide stabilized outlets.

Earth Dikes

Temporary earth dikes are a practical, inexpensive BMP used to divert stormwater runoff.
Temporary diversion dikes should be installed in the following manner:

m  All dikes should be compacted by earth moving equipment.
m  All dikes should have positive drainage to an outlet.

m All dikes should have 2:1 or flatter side slopes, 18 in. minimum height, and a minimum top
width of 24 in. Wide top widths and flat slopes are usually needed at crossings for
construction traffic.

m  The outlet from the earth dike must function with a minimum of erosion. Runoff should be
conveyed to a sediment trapping device such as a Sediment Trap (SE-3) or Sediment Basin
(SE-2) when either the dike channel or the drainage area above the dike are not adequately
stabilized.
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1.1-2.0% 6 in. Rock

2.1-4.0% 8in. Rock

4.1-5.0% 8in. -12 in. Riprap

m  The stone riprap, recycled concrete, etc. used for stabilization should be pressed into the soil
with construction equipment.

m Filter cloth may be used to cover dikes in use for long periods.
m  Construction activity on the earth dike should be kept to a minimum.

Drainage Swales

Drainage swales are only effective if they are properly installed. Swales are more effective than
dikes because they tend to be more stable. The combination of a swale with a dike on the
downhill side is the most cost effective diversion.

Standard engineering design criteria for small open channel and closed conveyance systems
should be used (see the local drainage design manual). Unless local drainage design criteria
state otherwise, drainage swales should be designed as follows:

m  No more than 5 acres may drain to a temporary drainage swale.
m Place drainage swales above or below, not on, a cut or fill slope.
m  Swale bottom width should be at least 2 ft

m  Depth of the swale should be at least 18 in.

m  Side slopes should be 2:1 or flatter.

m  Drainage or swales should be laid at a grade of at least 1 percent, but not more than 15
percent.

m  The swale must not be overtopped by the peak discharge from a 10-year storm, irrespective
of the design criteria stated above.

m  Remove all trees, stumps, obstructions, and other objectionable material from the swale
when it is built.

m Compact any fill material along the path of the swale.
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drainage design criteria for proper design).

m At a minimum, the drainage swale should conform to predevelopment drainage patterns and
capacities.

m Construct the drainage swale with a positive grade to a stabilized outlet.

m Provide erosion protection or energy dissipation measures if the flow out of the drainage
swale can reach an erosive velocity.

Costs

m  Cost ranges from $15 to $55 per ft for both earthwork and stabilization and depends on
availability of material, site location, and access.

m  Small dikes: $2.50 - $6.50/linear ft; Large dikes: $2.50/yd3.

m  The cost of a drainage swale increases with drainage area and slope. Typical swales for

controlling internal erosion are inexpensive, as they are quickly formed during routine
earthwork.

Inspection and Maintenance

m Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

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

m Inspect ditches and berms for washouts. Replace lost riprap, damaged linings or soil
stabilizers as needed.

m Inspect channel linings, embankments, and beds of ditches and berms for erosion and
accumulation of debris and sediment. Remove debris and sediment and repair linings and
embankments as needed.

m Temporary conveyances should be completely removed as soon as the surrounding drainage
area has been stabilized or at the completion of construction

References

Erosion and Sediment Control Handbook, S.J. Goldman, K. Jackson, T.A. Bursetynsky, P.E.,
McGraw Hill Book Company, 1986.
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Suitable Applications

Silt fences are suitable for perimeter control,
areas where sheet flows discharge from the s
also be used as interior controls below distur
runoff may occur in the form of sheet and rill
fences are generally ineffective in locations w
concentrated and are only applicable for shes
flows. Silt fences are most effective when use
with erosion controls. Suitable applications :

m  Along the perimeter of a project.

m  Below the toe or down slope of exposed a
m  Along streams and channels.

m  Around temporary spoil areas and stockg
m  Below other small cleared areas.

Limitations

m Do not use in streams, channels, drain in
is concentrated.
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Improperly installed fences are subject to failure from undercutting, overlapping, or
collapsing.

- Not effective unless trenched and keyed in.
- Not intended for use as mid-slope protection on slopes greater than 4:1 (H:V).

- Do not allow water depth to exceed 1.5 ft at any point.

Implementation

General

A silt fence is a temporary sediment barrier consisting of filter fabric stretched across and
attached to supporting posts, entrenched, and, depending upon the strength of fabric used,
supported with plastic or wire mesh fence. Silt fences trap sediment by intercepting and
detaining small amounts of sediment-laden runoff from disturbed areas in order to promote
sedimentation behind the fence.

Silt fences are preferable to straw bale barriers in m:
Highway and Transportation Research Council has s
higher percentage of suspended sediments than can
fences is lower than that of straw bale barriers, there
been improperly installed. The following layout and
performance and should be followed:

m  Use principally in areas where sheet flow occurs.

m  Don't use in streams, channels, or anywhere flow
divert flow.

m  Don't use below slopes subject to creep, slumpin

m  Select filter fabric that retains 85% of s0il by Welg ..., vuvii vis vac v wnayvioy wan waae 1o soe
finer than an equivalent opening size of 70.

m Install along a level contour, so water does not pond more than 1.5 ft at any point along the
silt fence.

m  The maximum length of slope draining to any point along the silt fence should be 200 ft or
less.

m  The maximum slope perpendicular to the fence line should be 1:1.

20of 8 California Stormwater BMP Handbook January 2003

Construction
www.cabmphandbooks.com



m  Silt fences should remain in place until the disturbed area is permanently stabilized.

Design and Layout

Selection of a filter fabric is based on soil conditions at the construction site (which affect the
equivalent opening size (EOS) fabric specification) and characteristics of the support fence
(which affect the choice of tensile strength). The designer should specify a filter fabric that
retains the soil found on the construction site yet that it has openings large enough to permit
drainage and prevent clogging. The following criteria is recommended for selection of the
equivalent opening size:

1. If 50 percent or less of the soil, by weight, will pass the U.S. Standard Sieve No. 200,
select the EOS to retain 85 % of the soil. The EOS should not be finer than EOS 7o.

2. For all other soil types, the EOS should be no larger than the openings in the U.S.
Standard Sieve No. 70 except where direct discharge to a stream, lake, or wetland
will occur, then the EOS should be no larger than Standard Sieve No. 100.

To reduce the chance of clogging, it is preferable to specify a fabric with openings as large as
allowed by the criteria. No fabric should be specified with an EOS smaller than U.S. Standard
Sieve No. 100. If 85% or more of a soil, by weight, passes through the openings in a No. 200
sieve, filter fabric should not be used. Most of the particles in such a soil would not be retained
if the EOS was too large and they would clog the fabric quickly if the EOS were small enough to
capture the soil.

The fence should be supported by a plastic or wire mesh if the fabric selected does not have
sufficient strength and bursting strength characteristics for the planned application (as
recommended by the fabric manufacturer). Filter fabric material should contain ultraviolet
inhibitors and stabilizers to provide a minimum of six months of expected usable construction
life at a temperature range of o °F to 120 °F.

m Layout in accordance with attached figures.

m  For slopes steeper than 2:1 (H:V) and that contain a high number of rocks or large dirt clods
that tend to dislodge, it may be necessary to install additional protection immediately
adjacent to the bottom of the slope, prior to installing silt fence. Additional protection may
be a chain link fence or a cable fence.

m  For slopes adjacent to sensitive receiving waters or Environmentally Sensitive Areas (ESAs),
silt fence should be used in conjunction with erosion control BMPs.

January 2003 California Stormwater BMP Handbook 30f8

Construction
www.cabmphandbooks.com



- T LU O LGS DL UL AL LU WL L WL Y LU L L LR WS LU AL AL TY AL AL LAAL fratiaa.

Each stake should be free from decay, splits or cracks longer than the thickness of the stake
or other defects that would weaken the stakes and cause the stakes to be structurally
unsuitable.

m  Staples used to fasten the fence fabric to the stakes should be not less than 1.75 in. long and
should be fabricated from 15 gauge or heavier wire. The wire used to fasten the tops of the
stakes together when joining two sections of fence should be 9 gauge or heavier wire.
Galvanizing of the fastening wire will not be required.

m  There are new products that may use prefabricated plastic holders for the silt fence and use
bar reinforcement instead of wood stakes. If bar reinforcement is used in lieu of wood
stakes, use number four or greater bar. Provide end protection for any exposed bar
reinforcement.

Installation Guidelines

Silt fences are to be constructed on a level contour. Sufficient area should exist behind the fence
for ponding to occur without flooding or overtopping the fence.

m A trench should be excavated approximately 6 in. wide and 6 in. deep along the line the
proposed silt fence.

m  Bottom of the silt fence should be keyed-in a minimum of 12 in.

m  Posts should be spaced a maximum of 6 ft apart and driven securely into the ground a
minimum of 18 in. or 12 in. below the bottom of the trench.

m  When standard strength filter fabric is used, a plastic or wire mesh support fence should be
fastened securely to the upslope side of posts using heavy—duty wire staples at least 1 in.
long. The mesh should extend into the trench. When extra-strength filter fabric and closer
post spacing are used, the mesh support fence may be eliminated. Filter fabric should be
purchased in a long roll, then cut to the length of the barrier. When joints are necessary,
filter cloth should be spliced together only at a support post, with a minimum 6 in. overlap
and both ends securely fastened to the post.

m  The trench should be backfilled with compacted native material.

m  Construct silt fences with a setback of at least 3 ft from the toe of a slope. Where a silt fence
is determined to be not practicable due to specific site conditions, the silt fence may be
constructed at the toe of the slope, but should be constructed as far from the toe of the slope
as practicable. Silt fences close to the toe of the slope will be less effective and difficult to
maintain.
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weekly during the rainy season, and at two-week intervals during the non-rainy season.
m  Repair undercut silt fences.

m  Repair or replace split, torn, slumping, or weathered fabric. The lifespan of silt fence fabric
is generally 5 to 8 months.

m  Silt fences that are damaged and become unsuitable for the intended purpose should be
removed from the site of work, disposed of, and replaced with new silt fence barriers.

m  Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed at an appropriate location.

m  Silt fences should be left in place until the upstream area is permanently stabilized. Until
then, the silt fence must be inspected and maintained.

m  Holes, depressions, or other ground disturbance caused by the removal of the silt fences
should be backfilled and repaired.

References

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
United States Environmental Protection Agency, 2002.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters, Work Group-Working Paper, USEPA, April 1992.

Sedimentation and Erosion Control Practices, and Inventory of Current Practices (Draft),
UESPA, 1990.

Southeastern Wisconsin Regional Planning Commission (SWRPC). Costs of Urban Nonpoint
Source Water Pollution Control Measures. Technical Report No. 31. Southeastern Wisconsin
Regional Planning Commission, Waukesha, WI. 1991

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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length of a slope, fiber rolls can also reduce e

Suitable Applications
Fiber rolls may be suitable:

m  Along the toe, top, face, and at grade bre:
erodible slopes to shorten slope length ar
sheet flow

m At the end of a downward slope where it
steeper slope

m  Along the perimeter of a project
m  Ascheck dams in unlined ditches
m  Down-slope of exposed soil areas
m  Around temporary stockpiles

Limitations
m Fiber rolls are not effective unless trench
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m  Fiber rolls should not be used on slopes subject to creep, slumping, or landslide.

Implementation
Fiber Roll Materials
m  Fiber rolls should be either prefabricated rolls or rolled tubes of erosion control blanket.

Assembly of Field Rolled Fiber Roll
m  Roll length of erosion control blanket into a tube of minimum 8 in. diameter.

m  Bind roll at each end and every 4 ft along length of roll with jute-type twine.

Installation
m Locate fiber rolls on level contours spaced as follows:

- Slope inclination of 4:1 (H:V) or flatter: Fiber rolls should be placed at a maximum
interval of 20 ft.

- Slope inclination between 4:1 and 2:1 (H:V): Fiber Rolls should be placed at a maximum
interval of 15 ft. (a closer spacing is more effective).

- Slope inclination 2:1 (H:V) or greater: Fiber Rolls should be placed at a maximum
interval of 10 ft. (a closer spacing is more effective).

m  Turn the ends of the fiber roll up slope to prevent runoff from going around the roll.

m  Stake fiber rolls into a 2 to 4 in. deep trench with a width equal to the diameter of the fiber
roll.

- Drive stakes at the end of each fiber roll and spaced 4 ft maximum on center.

- Use wood stakes with a nominal classification of 0.75 by 0.75 in. and minimum length of
24 1n.

m If more than one fiber roll is placed in a row, the rolls should be overlapped, not abutted.

Removal
m  Fiber rolls are typically left in place.
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weekly during the rainy season, and at two-week intervals during the non-rainy season.
m  Repair or replace split, torn, unraveling, or slumping fiber rolls.

m Ifthe fiber roll is used as a sediment capture device, or as an erosion control device to
maintain sheet flows, sediment that accumulates in the BMP must be periodically removed
in order to maintain BMP effectiveness. Sediment should be removed when sediment
accumulation reaches one-half the designated sediment storage depth, usually one-half the
distance between the top of the fiber roll and the adjacent ground surface. Sediment
removed during maintenance may be incorporated into earthwork on the site of disposed at
an appropriate location.

m Iffiber rolls are used for erosion control, such as in a mini check dam, sediment removal
should not be required as long as the system continues to control the grade. Sediment
control BMPs will likely be required in conjunction with this type of application.

References

Stormwater Quality Handbooks - Constructi
State of California Department of Transporte
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Straw bale barriers may be suitable:

m  As a linear sediment control measure:
- Below the toe of slopes and erodible s
- Assediment traps at culvert/pipe out
- Below other small cleared areas
- Along the perimeter of a site
- Down slope of exposed soil areas
- Around temporary stockpiles and spc
- Parallel to a roadway to keep sedimer
- Along streams and channels

m  Aslinear erosion control measure:

- Along the face and at grade breaks of
slopes to shorten slope length and sp
flow
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m  Are suitable only for sheet flow on slopes of 10 % or flatter

m Are not appropriate for large drainage areas, limit to one acre or less

m May require constant maintenance due to rotting

m  Are not recommended for concentrated flow, inlet protection, channel flow, and live streams
m Cannot be made of bale bindings of jute or cotton

m  Require labor-intensive installation and maintenance

m Cannot be used on paved surfaces

= Should not to be used for drain inlet protection

m  Should not be used on lined ditches

m May introduce undesirable non-native plants to

Implementation

General

A straw bale barrier consists of a row of straw bales |
appropriately placed, a straw bale barrier intercepts
temporary ponding. The temporary ponding provid
to settle. Straw bale barriers also interrupt the slope
reducing the tendency of sheet flows to concentrate -
ultimately gullies, into disturbed, sloped soils.

Straw bale barriers have not been as effective as exp

have been placed in streams and drainage ways whe

the barriers to wash out. In addition, failure to stake

undercutting and end flow. Use of straw bale barriers in accordance with this BMP should
produce acceptable results.

Design and Layout
m Locate straw bale barriers on a level contour.

- Slopes up to 10:1 (H:V): Straw bales should be placed at a maximum interval of 50 ft (a
closer spacing is more effective), with the first row near the toe of slope.

- Slopes greater than 10:1 (H:V): Not recommended.
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m Drainage area should not exceed 1 acre, or 0.25 acre per 100 ft of barrier.

m Maximum flow path to the barrier should be limited to 100 ft.

m Straw bale barriers should consist of two parallel rows.

- Butt ends of bales tightly
- Stagger butt joints between front and back row
- Each row of bales must be trenched in and firmly staked

m Straw bale barriers are limited in height to one bale laid on its side.

m  Anchor bales with either two wood stakes or four bars driven through the bale and into the
soil. Drive the first stake towards the butt joint with the adjacent bale to force the bales
together.

m See attached figure for installation details.

Materials

m  Straw Bale Size: Each straw bale should be a minimum of 14 in. wide, 18 in. in height, 36
in. in length and should have a minimum mass of 50 Ibs. The straw bale should be
composed entirely of vegetative matter, except for the binding material.

m  Bale Bindings: Bales should be bound by steel wire, nylon or polypropylene string placed
horizontally. Jute and cotton binding should not be used. Baling wire should be a minimum
diameter of 14 gauge. Nylon or polypropylene string should be approximately 12 gauge in
diameter with a breaking strength of 8o Ibs force.

m  Stakes: Wood stakes should be commercial quality lumber of the size and shape shown on
the plans. Each stake should be free from decay, splits or cracks longer than the thickness of
the stake, or other defects that would weaken the stakes and cause the stakes to be
structurally unsuitable. Steel bar reinforcement should be equal to a #4 designation or
greater. End protection should be provided for any exposed bar reinforcement.

Costs

Straw bales cost $5 - $7 each. Adequate labor should be budgeted for installation and

maintenance.
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m  Repair washouts or other damages as needed.

m  Sediment that accumulates in the BMP must be |
BMP effectiveness. Sediment should be removec
one-third of the barrier height. Sediment remov
into earthwork on the site or disposed at an appr

m  Remove straw bales when no longer needed. Re
grade, and stabilize the area. Removed sedimen
disposed of.

References

Stormwater Quality Handbooks - Construction Site |
State of California Department of Transportation (C

3JMP Handbook

n
ooks.com
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Suitable Applications

Wind erosion control BMPs are suitable duri
construction activities:

m Construction vehicle traffic on unpaved r
m Drilling and blasting activities

m  Sediment tracking onto paved roads

m  Soils and debris storage piles

m  Batch drop from front-end loaders

m  Areas with unstabilized soil

m Final grading/site stabilization

Limitations

m  Watering prevents dust only for a short p
applied daily (or more often) to be effecti

m  Over watering may cause erosion.
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m  Asphalt, as a mulch tack or chemical mulch, requires a 24-hour curing time to avoid
adherence to equipment, worker shoes, etc. Application should be limited because asphalt
surfacing may eventually migrate into the drainage system.

m In compacted areas, watering and other liquid dust control measures may wash sediment or
other constituents into the drainage system.

Implementation

General

California’s Mediterranean climate, with short wet seasons and long hot dry seasons, allows the
soils to thoroughly dry out. During these dry seasons, construction activities are at their peak,
and disturbed and exposed areas are increasingly subject to wind erosion, sediment tracking
and dust generated by construction equipment.

Dust control, as a BMP, is a practice that is already in place for many construction activities.
Los Angeles, the North Coast, and Sacramento, among others, have enacted dust control
ordinances for construction activities that cause dust to be transported beyond the construction
project property line.

Recently, the State Air Resources Control Board has, under the authority of the Clean Air Act,
started to address air quality in relation to inhalable particulate matter less than 10 microns
(PM-10). Approximately 9o percent of these small particles are considered to be dust. Existing
dust control regulations by local agencies, municipal departments, public works department,
and public health departments are in place in some regions within California.

Many local agencies require dust control in order to comply with local nuisance laws, opacity
laws (visibility impairment) and the requirements of the Clean Air Act. The following are
measures that local agencies may have already implemented as requirements for dust control
from contractors:

m  Construction and Grading Permits: Require provisions for dust control plans.
m  Opacity Emission Limits: Enforce compliance with California air pollution control laws.
m Increase Overall Enforcement Activities: Priority given to cases involving citizen complaints.

m Maintain Field Application Records: Require records of dust control measures from
contractor;

m  Stormwater Pollution Prevention Plan: (SWPPP): Integrate dust control measures into
SWPPP.
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Truck Traffic on

Unpavel Roads X X X X X
Mud/Dirt Camry

out X X

Additional preventive measures include:

m  Schedule construction activities to minimize exposed area (EC-1, Scheduling).

m  Quickly stabilize exposed soils using vegetation, mulching, spray-on adhesives, calcium
chloride, sprinkling, and stone/gravel layering.

m Identify and stabilize key access points prior to commencement of construction.

m  Minimize the impact of dust by anticipating the direction of prevailing winds.

m  Direct most construction traffic to stabilized roadways within the project site.

m  Water should be applied by means of pressure-type distributors or pipelines equipped with a
spray system or hoses and nozzles that will ensure even distribution.

m  All distribution equipment should be equipped with a positive means of shutoff.

m  Unless water is applied by means of pipelines, at least one mobile unit should be available at
all times to apply water or dust palliative to the project.
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m  Pave or chemically stabilize access points where unpaved traffic surfaces adjoin paved roads.
m  Provide covers for haul trucks transporting materials that contribute to dust.
m  Provide for wet suppression or chemical stabilization of exposed soils.

m  Provide for rapid clean up of sediments deposited on paved roads. Furnish stabilized
construction road entrances and vehicle wash down areas.

m Stabilize inactive construction sites using vegetation or chemical stabilization methods.

m Limit the amount of areas disturbed by clearing and earth moving operations by scheduling
these activities in phases.

For chemical stabilization, there are many products available for chemically stabilizing gravel
roadways and stockpiles. If chemical stabilization is used, the chemicals should not create any
adverse effects on stormwater, plant life, or groundwater.

Costs
Installation costs for water and chemical dust suppression are low, but annual costs may be
quite high since these measures are effective for only a few hours to a few days.

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.

m  Check areas protected to ensure coverage.

m  Most dust control measures require frequent, often daily, or multiple times per day
attention.

References
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control
District of Maricopa County, Arizona, September 1992.

California Air Pollution Control Laws, California Air Resources Board, 1992.
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eliminating discharges to the storm drain by

wash water; and training employees and sub

proper cleaning procedures.

Suitable Applications

These procedures are suitable on all construc
vehicle and equipment cleaning is performed

Limitations

Even phosphate-free, biodegradable soaps h:
be toxic to fish before the soap degrades. Sei
vehicles/equipment offsite should be done in
TR-1, Stabilized Construction Entrance/Exit.

Implementation

Other options to washing equipment onsite i
with either an offsite or mobile commercial v
These businesses may be better equipped to
of the wash waters properly. Performing this
also be economical by eliminating the need fi
operation onsite.

If washing operations are to take place onsite
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should not be discharged or buried, and must be captured and recycled or disposed
according to the requirements of WM-10, Liquid Waste Management or WM-6, Hazardous
Waste Management, depending on the waste characteristics. Minimize use of solvents. Use
of diesel for vehicle and equipment cleaning is prohibited.

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

m  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 a
- No discharge of wash waters to storm drains
- Used only when necessary

m  When cleaning vehicles and equipment with wat

- Use as little water as possible. High-pressurt
and should be considered

- Use positive shutoff valve to minimize water

- Facility wash racks should discharge to a san
approved discharge system and must not dis
watercourses, or to groundwater

Costs

Cleaning vehicles and equipment at an offsite facility
equipment cleaning by eliminating the need to provi
cleaning is needed, the cost to establish appropriate
duration projects, and moderate to high on small, sh
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m Inspection and maintenance is minimal, although some berm repair may be necessary.

m  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.

m  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, Marcel Decker Corporation, 1987.
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controls, and training employees and subcon
fueling procedures.

Suitable Applications

These procedures are suitable on all construc
vehicle and equipment fueling takes place.

Limitations

Onsite vehicle and equipment fueling should
where it is impractical to send vehicles and e
for fueling. Sending vehicles and equipment
done in conjunction with TR-1, Stabilized Co
Entrance/ Exit.

Implementation

m Use offsite fueling stations as much as po
businesses are better equipped to handle
properly. Performing this work offsite ca
economical by eliminating the need for a
area at a site.

m Discourage “topping-off” of fuel tanks.
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m  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.

m Train employees and subcontractors in proper fueling and cleanup procedures.

m  When fueling must take place onsite, designate an area away from drainage courses to be
used. Fueling areas should be identified in the SWPPP.

m  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.

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

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

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

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

Costs

m  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

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

m  Keep ample supplies of spill cleanup materials onsite.

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

20of 3 California Stormwater BMP Handbook January 2003

Construction
www.cabmphandbooks.com



—_——— S N

State of California Department of Transportation (Caltrans), November 2000.

el T

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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only, while providing cover for materials stor

checking for leaks and spills, and containing

spills immediately. Employees and subcontr

trained in proper procedures.

Suitable Applications

These procedures are suitable on all construc
where an onsite yard area is necessary for stc
maintenance of heavy equipment and vehicle

Limitations

Onsite vehicle and equipment maintenance s
where it is impractical to send vehicles and e
for maintenance and repair. Sending vehicle
offsite should be done in conjunction with T1
Construction Entrance/Exit.

Outdoor vehicle or equipment maintenance i
significant source of stormwater pollution. 2
contaminate stormwater include engine repa
changing or replacement of fluids, and outdc
and parking (engine fluid leaks). For further
vehicle or equipment servicing, see NS-8, Ve
Cleaning, and NS-9, Vehicle and Equipment
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m 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.

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

m  All fueling trucks and fueling areas are required to have spill kits and/or use other spill
protection devices.

m  Use adsorbent materials on small spills. Remove the absorbent materials promptly and
dispose of properly.

m Inspect onsite vehicles and equipment daily at startup for leaks, and repair immediately.
m  Keep vehicles and equipment clean; do not allow excessive build-up of oil and grease.

m 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.

m Train employees and subcontractors in proper maintenance and spill cleanup procedures.

m  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.

m  For long-term projects, consider using portable tents or covers over maintenance areas if
maintenance cannot be performed offsite.

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

m  Properly dispose of used oils, fluids, lubricants, and spill cleanup materials.

m Do not place used oil in a dumpster or pour into a storm drain or watercourse.
m  Properly dispose of or recycle used batteries.

m Do not bury used tires.

m  Repair leaks of fluids and oil immediately.
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m  Consider use of plastic friction plates on truck fifth-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.

Oil filters can be recycled. 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 you drop a battery, treat it as if it is cracked.
Put it into the containment area until you are sure it is not leaking.

Costs

All of the above are low cost measures. Higher costs are incurred to setup and maintain onsite
maintenance areas.
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m  Keep ample supplies of spill cleanup materials onsite.
m Maintain waste fluid containers in leak proof condition.

m  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.

m 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,

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.
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aggregate, asphalt minder (so called “cold mi--" ~~—*~"* ~==~
pressure treated wood.

Suitable Applications

Implement in all projects that stockpile soil &
materials.

Limitations
None identified.

Implementation

Protection of stockpiles is a year-round requi
properly manage stockpiles:

m Locate stockpiles a minimum of 50 ft aw:
concentrated flows of stormwater, draina
inlets.

m  Protect all stockpiles from stormwater ru
temporary perimeter sediment barrier su
fiber rolls, silt fences, sandbag, gravel baj
barriers.
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Non-active stockpiles of the identified materials should be protected further as follows:

Soil stockpiles

m  During the rainy season, soil stockpiles should be covered or protected with soil stabilization
measures and a temporary perimeter sediment barrier at all times.

m  During the non-rainy season, soil stockpiles should be covered or protected with a
temporary perimeter sediment barrier prior to the onset of precipitation.

Stockpiles of Portland cement concrete rubble, asphalt concrete, asphalt concrete rubble,
aggregate base, or aggregate sub base

m  During the rainy season, the stockpiles should be covered or protected with a temporary
perimeter sediment barrier at all times.

m  During the non-rainy season, the stockpiles should be covered or protected with a temporary
perimeter sediment barrier prior to the onset of precipitation.

Stockpiles of “cold mix”

m  During the rainy season, cold mix stockpiles should be placed on and covered with plastic or
comparable material at all times.

m  During the non-rainy season, cold mix stockpiles should be placed on and covered with
plastic or comparable material prior to the onset of precipitation.

Stockpiles/Storage of pressure treated wood with copper, chromium, and arsenic or
ammonical, copper, zinc, and arsenate

m  During the rainy season, treated wood should be covered with plastic or comparable
material at all times.

m  During the non-rainy season, treated wood should be covered with plastic or comparable
material at all times and cold mix stockpiles should be placed on and covered with plastic or
comparable material prior to the onset of precipitation.

Protection of Active Stockpiles
Active stockpiles of the identified materials should be protected further as follows:

m  All stockpiles should be protected with a temporary linear sediment barrier prior to the
onset of precipitation.

m  Stockpiles of “cold mix” should be placed on and covered with plastic or comparable
material prior to the onset of precipitation.
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m  Repair and/or replace perimeter controls and covers as needed to keep them functioning
properly.

References

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



Lraning eriployees.

This best management practice covers only s
control. However, WM-1, Materials Delivery
WM-2, Material Use, also contain useful info
particularly on spill prevention. For informa
the waste management BMPs in this section.

Suitable Applications

This BMP is suitable for all construction proj
procedures are implemented anytime chemic
substances are stored on the construction sit
following materials:

m  Soil stabilizers/binders
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m  This BMP applies to spills caused by the contractor and subcontractors.

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

Implementation

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

Education

m Be aware that different 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.

m  Educate employees and subcontractors on potential dangers to humans and the
environment from spills and leaks.

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

m Establish a continuing education program to indoctrinate new employees.

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

General Measures

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

m Store hazardous materials and wastes in covered containers and protect from vandalism.

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

m Train employees in spill prevention and cleanup.

m Designate responsible individuals to oversee and enforce control measures.

m  Spills should be covered and protected from stormwater runon during rainfall to the extent
that it doesn’t compromise clean up activities.

m Do not bury or wash spills with water.
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drainage facilities or watercourses.

m 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.

m 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
m  Clean up leaks and spills immediately.

m  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.

m  Never hose down or bury dry material sp
and dispose of properly. See the waste m
information.

Minor Spills
m  Minor spills typically involve small quant
controlled by the first responder at the di

m  Use absorbent materials on small spills r:
m Absorbent materials should be promptly
m  Follow the practice below for a minor spi

- Contain the spread of the spill.

- Recover spilled materials.

- Clean the contaminated area and pro

Semi-Significant Spills

m  Semi-significant spills still can be control
other personnel such as laborers and the
cessation of all other activities.

January 2003 California Stor

Cc
www.cabr



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

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

Significant/Hazardous Spills

m  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 911. In addition to 911, the contractor will
notify the proper county officials. It is the contractor's responsibility to have all
emergency phone numbers at the construction site.

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

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

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

- The 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 staffs have arrived at the job site.

- Other agencies which may need to be consulted 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
Oil and Gas, Cal/OSHA, etc.

Reporting
m  Report significant spills to local agencies, such a:
cleanup.

m Federal regulations require that any significant c
adjoining shoreline be reported to the National I

(24 hours).

Use the following measures related to specific activit
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equipment onsite.

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.

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

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.

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

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

m Discourage “topping off” of fuel tanks.

m 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

Inspect and verify that activity—based BM
associated activities. While activities ass:
during the rainy season and of two-week
continued BMP implementation.

Inspect BMPs subject to non-stormwater
occur.
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CULILALIIIALEU SULL HAIAZELIeIL s HIPIeIElves v
construction projects in highly urbanized or -
where soil contamination may have occurred
discharges, aerial deposition, past use and le
underground storage tanks.

Limitations

Contaminated soils that cannot be treated or
disposed of offsite by a licensed hazardous w
presence of contaminated soil may indicate c
as well. See NS-2, Dewatering Operations, fc
information.

The procedures and practices presented in tk
general. The contractor should identify appr
and procedures for the specific contaminants
discovered onsite.

Implementation

Most owners and developers conduct pre-co1
environmental assessments as a matter of ro
soils are often identified during project plant
with known locations identified in the plans,
the SWPPP. The contractor should review aj
investigate appropriate call-outs in the plans
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Look for contaminated soil as evidenced by discoloration, odors, differences in soil
properties, abandoned underground tanks or pipes, or buried debris.

Prevent leaks and spills. Contaminated soil can be expensive to treat and dispose of
properly. However, addressing the problem before construction is much less expensive than
after the structures are in place.

The contractor may further identify contaminated soils by investigating:
- Past site uses and activities
- Detected or undetected spills and leaks

- Acid or alkaline solutions from exposed soil or rock formations high in acid or alkaline
forming elements

- Contaminated soil as evidenced by discoloration, odors, differences in soil properties,
abandoned underground tanks or pipes, or buried debris.

- Suspected soils should be tested at a certified laboratory.

Education

Have employees and subcontractors complete a safety training program which meets 29
CFR 1910.120 and 8 CCR 5192 covering the potential hazards as identified, prior to
performing any excavation work at the locations containing material classified as hazardous.

Educate employees and subcontractors in identification of contaminated soil and on
contaminated soil handling and disposal procedures.

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

Handling Procedures for Material with Aerially Deposited Lead (ADL)

m Materials from areas designated as containing (ADL) may, if allowed by the contract special
provisions, be excavated, transported, and used in the construction of embankments and/or
backfill.

m  Excavation, transportation, and placement operations should result in no visible dust.

m Caution should be exercised to prevent spillage of lead containing material during transport.
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m  Work with the local regulatory agencies to develop options for treatment or disposal if the
soil is contaminated.

m  Avoid temporary stockpiling of contaminated soils or hazardous material.

m Take the following precautions if temporary stockpiling is necessary:
- Cover the stockpile with plastic sheeting or tarps.
- Install a berm around the stockpile to prevent runoff from leaving the area.
- Do not stockpile in or near storm drains or watercourses.

m  Remove contaminated material and hazardous material on exteriors of transport vehicles
and place either into the current transport vehicle or into the excavation prior to the vehicle
leaving the exclusion zone.

m  Monitor the air quality continuously during excavation operations at all locations containing
hazardous material.

m  Procure all permits and licenses, pay all charges and fees, and give all notices necessary and
incident to the due and lawful prosecution of the work, including registration for
transporting vehicles carrying the contaminated material and the hazardous material.

m  Collect water from decontamination procedures and treat or dispose of it at an appropriate
disposal site.

m  Collect non-reusable protective equipment, once used by any personnel, and dispose of at an
appropriate disposal site.

m Install temporary security fence to surround and secure the exclusion zone. Remove fencing
when no longer needed.

m Excavate, transport, and dispose of contaminated material and hazardous material in
accordance with the rules and regulations of the following agencies (the specifications of
these agencies supersede the procedures outlined in this BMP):

- United States Department of Transportation (USDOT)
- United States Environmental Protection Agency (USEPA)

- California Environmental Protection Agency (CAL-EPA)
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To determine if it contains hazardous substances, arrange to have tested, any liquid or
sludge found in the underground tank prior to its removal.

Following the tank removal, take soil samples beneath the excavated tank and perform
analysis as required by the local agency representative(s).

The underground storage tank, any liquid or sludge found within the tank, and all
contaminated substances and hazardous substances removed during the tank removal and
transported to disposal facilities permitted to accept such waste.

Water Control

All necessary precautions and preventive measures should be taken to prevent the flow of
water, including ground water, from mixing with hazardous substances or underground
storage tank excavations. Such preventative measures may consist of, but are not limited to,
berms, cofferdams, grout curtains, freeze walls, and seal course concrete or any combination
thereof.

If water does enter an excavation and becomes ¢
proceed with the work, should be discharged to ¢
holding tanks, treated, and disposed of in accord

Costs

Prevention of leaks and spills is inexpensive. Treatn
quite expensive.

Inspection and Maintenance

m Inspect and verify that activity—based BMPs are
associated activities. While activities associated
during the rainy season and of two-week interva
continued BMP implementation.

m  Arrange for contractor’s Water Pollution Control Manager, foreman, and/or construction
supervisor to monitor onsite contaminated soil storage and disposal procedures.

m  Monitor air quality continuously during excavation operations at all locations containing
hazardous material.

m  Coordinate contaminated soils and hazardous substances/waste management with the
appropriate federal, state, and local agencies.
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Suitable Applications

Sanitary septic waste management practices
at all construction sites that use temporary o
and septic waste systems.

Limitations
None identified.

Implementation

Sanitary or septic wastes should be treated o
accordance with state and local requirement:
one contract with a local facility supplier will
to make sure sanitary wastes are properly dis

Storage and Disposal Procedures

m Temporary sanitary facilities should be Ic
drainage facilities, watercourses, and froi
circulation. When subjected to high winc
winds, temporary sanitary facilities shoul
prevent overturning.

m  Wastewater should not be discharged or!
project site.
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m  Temporary septic systems should treat wastes to appropriate levels before discharging.

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

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

m Sanitary and septic facilities should be maintained in good working order by a licensed
service.

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

Education

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

m  Educate employees, subcontractors, and supplie
environment from sanitary and septic wastes.

m Instruct employees, subcontractors, and supplie
waste.

m  Hold regular meetings to discuss and reinforce d
safety meetings).

m Establish a continuing education program to ind

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 of two-week intervals in the non-rainy season to verify
continued BMP implementation.

m Arrange for regular waste collection.

m If high winds are expected, portable sanitary facilities must be secured with spikes or
weighed down to prevent over turning.
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Appendix 2 — Additional Information and Forms

e BMP Inspection Form
e Training Documentation Log

e Notice of Discharge





