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Receipt Letter Page 1 of 2

B State Water Resources Control Board ]

Division of Water Quality
Linda S. Adams 1001 I Street o Sacramento, California 95814 o (916) 341-5536

Secretary for Mailing Address: P.O. Box 1977 o Sacramento, California o 95812- Arnold
Enviror?gental 1977 Schwarzenegger
FAX (916) 341-5543 o Internet Address: ‘ Governor

Protection :
olectio http:/fwww.waterboards.ca.gov

Email Address:stormwater @ waterboards.ca.gov

Approved Date: 07/21/2009

Paul Costa

Boeing Co

5800 Woosley Canyon Rd MC T 487
Canoga Park, CA 91304

RECEIPT OF YOUR NOTICE OF INTENT (NOI)

The State Water Resources Control Board (State Water Board) has received and processed your NOI to
comply with the terms of the General Permit for Storm Water Discharges Associated with Construction
Activity. Accordingly, you are required to comply with the permit requirements.

The Waste Discharger Identification (WDID) number is: 4 19C355816 .
Please use this number in any future communications regarding this permit.

SITE DESCRIPTION

OWNER: Boeing Co
DEVELOPER: Boeing Co

SITE INFORMATION: Interim Source Removal Action ISRA Project

SITE LOCATION: 5800 Woosley Canyon Rd Canoga Park, CA 91304
COUNTY: Los Angeles
TOTAL DISTRUBED ACRES: 1.8

START DATE: 07/27/2009
COMPLETION DATE: 10/21/2009

When construction is complete or ownership is transferred, dischargers are required to submit a
Notice of Termination (NOT) to the local Regional Water Board. All State and local requirements
must be met in accordance with Special Provision No. 7 of the General Permit. If you do not submit a
NOT when construction activity is completed you will continue and are responsible to pay the annual
fee invoiced each July.

If you have any questions regarding permit requirements, please contact your Regional Water Board at
(213) 576-6600. Please visit the storm water web page at
www.waterboards.ca.gov/stormwtr/index.html to obtain an NOT and other storm water related
information and forms.

Sincerely,

Storm Water Section

file://C:\Documents and Settings\michael e flaugher\Local Settings\Temporary Internet File... 8/5/2009
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Appendix C

Amendment Log

Project Name:

Interim Source Removal Action (ISRA)

Amendment
No.

Date

Brief Description of Amendment

Prepared By

All amendments must be signed by QSD
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Appendix E
Computation Sheet for Determining Runoff Coefficients

Total Site Area = 10.13 (A)
Existing Site Conditions
Impervious Site Area’ = 0.00 (B)
Impervious Site Area Runoff Coefficient? = 0.95 (C)
Pervious Site Area®> = 1.85 (D)
Pervious Site Area Runoff Coefficient = 0.40 (E)
Existing Site Area Runoff  (BxC)+(DxE)
Coefficient @) - 0.07 (F)
Proposed Site Conditions (after demolition)
Impervious Site Area’ = 0.00 (G)
Impervious Site Area Runoff Coefficient > = 0.95 (H)
Pervious Site Area® = 1.85 (I
Pervious Site Area Runoff Coefficient = 0.40 J)
GxH)+(Ix]J
Proposed Site Area Runoff ( . )+( . ) _ 0.07 (K)
Coefficient (A) '

—

Includes paved areas, areas covered by buildings, and other impervious surfaces.

2. Use 0.95 unless lower or higher runoff coefficient can be verified.

3. Includes areas of vegetation, most unpaved or uncovered soil surfaces, and other pervious
areas.

4. Reference: “Los Angeles County Department of Public Works Hydrology Manual”,

December 1990.



Appendix E
Computation Sheet for Determining Run-on Discharges

Existing Site Conditions

Area Runoff Coefficient = 0.07
Area Rainfall Intensity = 0.002
Drainage Area = 1.85
Site Area Run-on Discharge 0.28x(A)x(B)x(C) = 0.00008

(A)

(B)
(C)
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Scheduling EC-1

Categories

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE Wind Erosion Control

NS MNon-Stormwater
Management Conltrol

Wasle Management and
Materials Pollution Control
Legend:
& Primary Objective
® seconda ry Objective

F E EE

Targeted Constituents
Description and Purpose Sedimen o

Scheduling is the development of a written plan that includes Nutrients
sequencing of construction activities and the implementation of Trash

BMPs such as erosion control and sediment control while Motal

taking local climate (rainfall, wind, etc.) into consideration. -

The purpose is to reduce the amount and duration of soil B_mena
exposed to erosion by wind, rain, runoff, and vehicle tracking, Oi and Grease
and to perform the construction activities and control practices Organics
in accordance with the planned schedule.

Suitable Applications Potential Alternatives

Proper sequencing of construction activities to reduce erosion Nane
potential should be incorporated into the schedule of every

construction project especially during rainy season. Use of

other, more costly yet less effective, erosion and sediment

control BMPs may often be reduced through proper

construction sequencing.

Limitations

»  Environmental constraints such as nesting season
prohibitions reduce the full capabilities of this BMP.

Implementation

= Avoid rainy periods. Schedule major grading operations
during dry months when practical. Allow enough time
before rainfall begins to stabilize the soil with vegetation or
physical means or to install sediment trapping devices.

= Plan the project and develop a schedule showing each phase

CALITORNLA STORMWATIR

- = = _— ==
November 2009 California Stormwater BMP Handbook 1of 3
Construction
WWW.Cas0a.org




theduling EC-1

of construction. Clearly show how the rainy season relates to soil disturbing and re-
stabilization activities. Incorporate the construction schedule into the SWPPP.

» Include on the schedule, details on the rainy season implementation and deployment of:

- Erosion control BMPs

- Sediment control BMPs

- Tracking control BMPs

- Wind erosion control BMPs

- Non-stormwater BMPs

- Waste management and materials pollution control BMPs

» Include dates for activities that may require non-stormwater discharges such as dewatering,
sawcutting, grinding, drilling, boring, erushing, blasting, painting, hydro-demolition, mortar
mixing, pavement cleaning, etc.

= Work out the sequencing and timetable for the start and completion of each item such as site
clearing and grubbing, grading, excavation, paving, foundation pouring utilities installation,
etc., to minimize the active construction area during the rainy season.

- Sequence trenching activities so that most open portions are closed before new
trenching begins.

- Incorporate staged seeding and re-vegetation of graded slopes as work progresses.

- Schedule establishment of permanent vegetation during appropriate planting time for
specified vegetation.

m  Non-active areas should be stabilized as soon as practical after the cessation of soil
disturbing activities or one day prior to the onset of precipitation.

s Monitor the weather forecast for rainfall.

»  When rainfall is predicted, adjust the construction schedule to allow the implementation of
soil stabilization and sediment treatment controls on all disturbed areas prior to the onset of
rain.

= Be prepared year round to deploy erosion control and sediment control BMPs. Erosion may
be caused during dry seasons by un-seasonal rainfall, wind, and vehicle tracking. Keep the
site stabilized year round, and retain and maintain rainy season sediment trapping devices
in operational condition.

s Apply permanent erosion control to areas deemed substantially complete during the
project’s defined seeding window.

Costs

Construction scheduling to reduce erosion may increase other construction costs due to reduced
economies of scale in performing site grading. The cost effectiveness of scheduling techniques
should be compared with the other less effective erosion and sedimentation controls to achieve a
cost effective balance.
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Scheduling EC-1

Inspection and Maintenance

»  Verily that work is progressing in accordance with the schedule. If progress deviates, take
corrective actions.

= Amend the schedule when changes are warranted.

= Amend the schedule prior to the rainy season to show updated information on the
deployment and implementation of construction site BMPs.

References

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

Stormwater Management for Construction Activities Developing Pollution Prevention Plans and
Best Management Practices (EPA 832-R-92-005), U.S. Environmental Protection Agency, Office
of Water, September 1992,
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Prfservation Of Existing Vegetation EC-2

Categories

EC  Erosion Control ]
SE  Sediment Comrol

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

i Waste Management and
Materials Pollution Contral

Legend:
¥ Primary Objective
3] Secondary Objective

Targeted Constituents

Description and Purpose

Sediment il
Carefully planned preservation of existing vegetation minimizes Nutrients
the potential of removing or injuring existing trees, vines, vk
shrubs, and grasses that protect soil from erosion. Metals
Suitable Applications Bacteria
Preservation of existing vegetation is suitable for use on most Oil and Grease
projects. Large project sites often provide the greatest Organics
opportunity for use of this BMP, Suitable applications include
the following:

Potential Alternatives

®  Areas within the site where no construction activity occurs, None
or occurs at a later date. This BMP is especially suitable to
multi year projects where grading can be phased.

= Areas where natural vegetation exists and is designated for
preservation. Such areas often include steep slopes,
watercourse, and building sites in wooded areas.

m  Areas where local, state, and federal government require
preservation, such as vernal pools, wetlands, marshes,
certain oak trees, etc. These areas are usually designated on
the plans, or in the specifications, permits, or
environmental documents.

s Where vegetation designated for ultimate removal can be
temporarily preserved and be utilized for erosion control
and sediment control.

Limitations
= Requires forward planning by the owner/developer,

CALITORNIA STORMWATER
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Preservation Of Existing Vegetation EC-2

contractor, and design staff.

»  Limited opportunities for use when project plans do not incorporate existing vegetation into
the site design.

= For sites with diverse topography, it is often difficult and expensive to save existing trees
while grading the site satisfactory for the planned development.

Implementation

The best way to prevent erosion is to not disturb the land. In order to reduce the impacts of new
development and redevelopment, projects may be designed to avoid disturbing land in sensitive
areas of the site (e.g., natural watercourses, steep slopes), and to incorporate unique or desirable
existing vegetation into the site's landscaping plan. Clearly marking and leaving a buffer area
around these unique areas during construction will help to preserve these areas as well as take
advantage of natural erosion prevention and sediment trapping.

Existing vegetation to be preserved on the site must be protected from mechanical and other
injury while the land is being developed. The purpose of protecting existing vegetation is to
ensure the survival of desirable vegetation for shade, beautification, and erosion control.
Mature vegetation has extensive root systems that help to hold soil in place, thus reducing
erosion. In addition, vegetation helps keep soil from drying rapidly and becoming susceptible to
erosion. To effectively save existing vegetation, no disturbances of any kind should be allowed
within a defined area around the vegetation. For trees, no construction activity should oceur
within the drip line of the tree.

Timing

= Provide for preservation of existing vegetation prior to the commencement of clearing and
grubbing operations or other soil disturbing activities in areas where no construction activity
is planned or will occur at a later date.

Design and Layout

= Mark areas to be preserved with temporary fencing. Include sufficient setback to protect
roots.

— Orange colored plastic mesh fencing works well.

— Use appropriate fence posts and adequate post spacing and depth to completely support
the fence in an upright position.

m  Locate temporary roadways, stockpiles, and layout areas to avoid stands of trees, shrubs,
and grass.

= Consider the impact of grade changes to existing vegetation and the root zone.
s Maintain existing irrigation systems where feasible. Temporary irrigation may be required.

»  Instruct employees and subcontractors to honor protective devices. Prohibit heavy
equipment, vehicular traffic, or storage of construction materials within the protected area.

November 2009 California Stormwater BMP Handbook 2of 4
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_Iillaservation Of Existing Vegetation EC-2

Costs

There is little cost associated with preserving existing vegetation if properly planned during the
project design, and these costs may be offset by aesthetic benefits that enhance property values.
During construction, the cost for preserving existing vegetation will likely be less than the cost of
applying erosion and sediment controls to the disturbed area. Replacing vegetation
inadvertently destroyed during construction can be extremely expensive, sometimes in excess of
$10,000 per tree.

Inspection and Maintenance
During construction, the limits of disturbance should remain clearly marked at all times.
Irrigation or maintenance of existing vegetation should be described in the landscaping plan. If

damage to protected trees still occurs, maintenance guidelines described below should be
followed:

m  Verify that protective measures remain in place. Restore damaged protection measures
immediately.

®  Serious tree injuries shall be attended to by an arborist.
= Damage to the crown, trunk, or root system of a retained tree shall be repaired immediately.

= Trench as far from tree trunks as possible, usually outside of the tree drip line or canopy.
Curve trenches around trees to avoid large roots or root concentrations. If roots are
encountered, consider tunneling under them. When trenching or tunneling near or under
trees to be retained, place tunnels at least 18 in. below the ground surface, and not below the
tree center to minimize impact on the roots.

» Do not leave tree roots exposed to air. Cover exposed roots with soil as soon as possible. If
soil covering is not practical, protect exposed roots with wet burlap or peat moss until the
tunnel or trench is ready for backfill.

= Cleanly remove the ends of damaged roots with a smooth cut.

= Fill trenches and tunnels as soon as possible. Careful filling and tamping will eliminate air
spaces in the soil, which can damage roots.

®  Ifbark damage occurs, cut back all loosened bark into the undamaged area, with the cut
tapered at the top and bottom and drainage provided at the base of the wood. Limit cutting
the undamaged area as much as possible.

»  Aerate soil that has been compacted over a trees root zone by punching holes 12 in. deep
with an iron bar, and moving the bar back and forth until the soil is loosened. Place holes 18
in. apart throughout the area of compacted soil under the tree crown.

s [ertilization
- Fertilize stressed or damaged broadleaf trees to aid recovery.

— Fertilize trees in the late fall or early spring.

e e e
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Preservation Of Existing Vegetation EC-2

- Apply fertilizer to the soil over the feeder roots and in accordance with label instructions,
but never closer than 3 ft to the trunk. Increase the fertilized area by one-fourth of the
crown area for conifers that have extended root systems.

= Retain protective measures until all other construction activity is complete to avoid damage
during site cleanup and stabilization.

References
County of Sacramento Tree Preservation Ordinance, September 1981.

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 11, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Hydraulic Mulch

EC-3

Description and Purpose

Hydraulic Mulch consists of various types of fibrous materials
mixed with water and sprayed onto the soil surface in slurry
form to provide a layer of temporary protection from wind and
water erosion.

Suitable Applications

Hydraulic mulch as a temporary, stand alone, erosion control
BMP is suitable for disturbed areas that require temporary
protection from wind and water erosion until permanent soil
stabilization activities commence. Examples include:

»  Rough-graded areas that will remain inactive for longer
than permit-required thresholds (e.g., 14 days) or otherwise
require stabilization to minimize erosion or prevent
sediment discharges.

= Soil stockpiles.

= Slopes with exposed soil between existing vegetation such
as trees or shrubs.

= Slopes planted with live, container-grown vegetation or
plugs.

s Slopes burned by wildfire.

Hydraulic mulch can also be applied to augment other erosion
contral BMPs such as:

Categories

EC  Erosion Control %]
SE  Sediment Control
TC  Tracking Control
WE  Wind Erosion Control E3)
NS Non-Stormwater

Management Control

W Waste Management and
Materials Pollution Control

Legend:
%) Primary Category
Secondary Category

Targeted Constituents

Sediment
Nutrients

Trash

Metals

Bacleria

Oil and Grease

Organics

Potential Alternatives

EC-4 Hydroseeding

EC-5 Soil Binders

EC-6 Straw Mulch

EC-7 Geotextiles and Mats

EC-8 Wood Mulching

EC-14 Compost Blanket

EC-16 Non-Vegetative Stabilization

CALIFORMIA STORMWATER
LALITY ASSOLIATION
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ﬂydraulic Mulch EC-3_

= In conjunction with straw mulch (see EC-6 Straw Mulch) where the rate of hydraulic mulch
is reduced to 100-500 Ibs per acre and the slurry is applied over the straw as a tackifying
agent to hold the straw in place.

= Supplemental application of soil amendments, such as fertilizer, lime, gypsum, soil bio-
stimulants or compost.

Limitations

[n general, hydraulic mulch is not limited by slope length, gradient or soil type. However, the
following limitations typically apply:

= Most hydraulic mulch applications, particularly bonded fiber matrices (BFMs), require at
least 24 hours to dry before rainfall occurs.

= Temporary applications (i.e., without a vegetative component) may require a second
application in order to remain effective for an entire rainy season.

= Treatment areas must be accessible to hydraulic mulching equipment.
m  Availability of water sources in remote areas for mixing and application.

= Asastand-alone temporary BMP, hydraulic mulches may need to be re-applied to maintain
their erosion control effectiveness, typically after 6-12 months depending on the type of
mulch used.

=  Availability of hydraulic mulching equipment may be limited just prior to the rainy season
and prior to storms due to high demand.

»  Cellulose fiber mulches alone may not perform well on steep slopes or in course soils.

Implementation

= Where feasible, it is preferable to prepare soil surfaces prior to application by roughening
embankments and fill areas with a crimping or punching type roller or by track walking.

s The majority of hydraulic mulch applications do not necessarily require surface/soil
preparation (See EC-15 Soil Preparation) although in almost every case where re-vegetation
is included as part of the practice, soil preparation can be beneficial. One of the advantages
of hydraulic mulch over other erosion control methods is that it can be applied in areas
where soil preparation is precluded by site conditions, such as steep slopes, rocky soils, or
inaccessibility.

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

s Hydraulic mulching is generally performed utilizing specialized machines that have a large
water-holding/mixing tank and some form of mechanical agitation or other recirculation
method to keep water, mulch and soil amendments in suspension. The mixed hydraulic
slurry can be applied from a tower sprayer on top of the machine or by extending a hose to
areas remote from the machine.

— e == ==
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deraulic Mulch EC-3

»  Where possible apply hydraulic mulch from multiple directions to adequately cover the soil.
Application from a single direction can result in shadowing, uneven coverage and failure of
the BMP.

s Hydraulic mulch can also include a vegetative component, such as seed, rhizomes, or stolons
(see EC-4 Hydraulic Seed).

= Typical hydraulic mulch application rates range from 2,000 pounds per acre for standard
mulches (SMs) to 3,500 pounds per acre for BFMs. However, the required amount of
hydraulic mulch to provide adequate coverage of exposed topsoil may appear to exceed the
standard rates when the roughness of the soil surface is changed due to soil preparation
methods (see EC-15 Soil Preparation) or by slope gradient.

»  Other factors such as existing soil moisture and soil texture can have a profound effect on
the amount of hydraulic mulch required (i.e. application rate) applied to achieve an erosion-
resistant covering.

= Avoid use of mulch without a tackifier component, especially on slopes.
s Mulches used in the hydraulic mulch slurry can include:

- Cellulose fiber

- Thermally-processed wood fibers

- Cotton

- Synthetics

- Compost (see EC-14, Compost Blanket)

»  Additional guidance on the comparison and selection of temporary slope stabilization
methods is provided in Appendix F of the Handbook.

Categories of Hydraulic Mulches

Standard Hydraulic Mulch (SM)

Standard hydraulic mulches are generally applied at a rate of 2,000 pounds per acre and are
manufactured containing around 5% tackifier (i.e. soil binder), usually a plant-derived guar or
psyllium type. Most standard mulches are green in color derived from food-color based dyes.

Hvdraulic

Hydraulic matrices and stabilized fiber matrices are slurries which contain increased levels of
tackifiers/soil binders; usually 10% or more by weight. HMs and SFMs have improved
performance compared to a standard hydraulic muleh (SM) because of the additional
percentage of tackifier and because of their higher application rates, typically 2,500 — 4,000
pounds per acre. Hydraulic matrices can include a mixture of fibers, for example, a 50/50 blend
of paper and wood fiber. In the case of an SFM, the tackifier/soil binder is specified as a
polyacrylamide (PAM).
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H!draulic Mulch EC-3

Bon ‘i .

Bonded fiber matrices (BFMs) are hydraulically-applied systems of fibers, adhesives (typically
guar based) and chemical cross-links. Upon drying, the slurry forms an erosion-resistant
blanket that prevents soil erosion and promotes vegetation establishment. The cross-linked
adhesive in the BFM should be biodegradable and should not dissolve or disperse upon re-
wetting. BFMs are typically applied at rates from 3,000 to 4,000 Ibs/acre based on the
manufacturer's recommendation. BFMs should not be applied immediately before, during or
immediately after rainfall or if the soil is saturated. Depending on the product, BEMs typically
require 12 to 24 hours to dry and become effective.

Mechanically-Bonded Fiber Matrices (MBFM)

Mechanically-bonded fiber matrices (MBFMs) are hydraulically applied systems similar to BFM
that use crimped synthetic fibers and PAM and are typically applied to a slope at a higher
application rate than a standard BFM.

Hydraulic Compost Matrix (HCM)

Hydraulic compost matrix (HCM) is a field-derived practice whereby finely graded or sifted
compost is introduced into the hydraulic mulch slurry. A guar-type tackifier can be added for
steeper slope applications as well as any specified seed mixtures. A HCM can help to accelerate
seed germination and growth. HCMs are particularly useful as an in-fill for three-dimensional
re-vegetation geocomposites, such as turf reinforcement mats (TRM) (see EC-T7 Geotextiles and
Mats).

Costs
Average installed costs for hydraulic mulch categories are is provided in Table 1, below.

Table 1
HYDRAULIC MULCH BMPs
INSTALLED COSTS

EMP Instalied Cost/Acre

Standard Hydraulic Mulching (SM) §1,700 - 53,600 per acre
Hydraulic Matrices (HM) and Stabilized Fiber Matrices

Guar-hased $2,000 - $4,000 per acre

PAM-based 52,500 - $5,610 per acre
Bonded Fiber Matrix (BFM) $3,900 - 6,900 per acre
Mechanically Bonded Fiber Matrix (MBFM) $4.500 - $6,000 per acre
Hydrautic Compost Matrix (HCM) $3,000 - $3.500 per acre

Source: Caltrans Soil Stabilization BMP Research for Erosion and Sediment Contraols, July 2007

Inspection and Maintenance

= Maintain an unbroken, temporary mulched ground cover throughout the period of
construction when the soils are not being reworked.

»  BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
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_I-_deraulic Mulch EC-3

weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

= 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.

= Compare the number of bags or weight of applied mulch to the area treated to determine
actual application rates and compliance with specifications.

References

Soil Stabilization BMP Research for Erosion and Sediment Controls: Cost Survey Technical
Memorandum, State of California Department of Transportation (Caltrans), July 2007.

Controlling Erosion of Construction Sites, Agricultural Information #347, U.S. Department of
Agriculture (USDA), Natural Resources Conservation Service (NRCS) (formerly Soil
Conservation Service — 5C5).

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.

Sedimentation and Erosion Control, An Inventory of Current Practices Draft, US EPA, April
1990.

Soil Erosion by Water, Agriculture 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), March 2003,

Guidance Document: Soil Stabilization for Temporary Slopes, State of California Department of
Transportation (Caltrans), November 1999

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 11, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988,
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Silt Fence

SE-1
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Description and Purpose

A silt fence is made of a woven geotextile that has been
entrenched, attached to supporting poles, and sometimes
backed by a plastic or wire mesh for support. The silt fence
detains sediment-laden water, promoting sedimentation
behind the fence.

Suitable Applications

Silt fences are suitable for perimeter control, placed below
areas where sheet flows discharge from the site. They could
also be used as interior controls below disturbed areas where
runoff may occur in the form of sheet and rill erosion and
around inlets within disturbed areas (SE-10). Silt fences are
generally ineffective in locations where the flow is concentrated
and are only applicable for sheet or overland flows. Silt fences
are most effective when used in combination with erosion
controls. Suitable applications include:

= Along the perimeter of a project.

= Below the toe or down slope of exposed and erodible slopes.

= Along streams and channels.
= Around temporary spoil areas and stockpiles.
= Around inlets.

®  Below other small cleared areas.

e
MNovember 2009
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Categories

EC  Erosion Control
SE  Sediment Conirol
TC  Tracking Control

WE Wind Erosion Control

NS Non-Stormwater
Management Contral

Waste Management and

o Materials Pollution Control

Legend:
il Primary Category
¥l secondary category

Targeted Constituents

Sediment ]
Nutrients

Trash

Metals

Bacieria

Oil and Grease

Organics

Potential Alternatives

SE-5 Fiber Rolls

SE-6 Gravel Bag Berm

SE-8 Sandbag Barries

SE-10 Storm Drain Inlet Protection
SE-14 Biofiller Bags

California Stormwater BMP Handbook
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Silt Fence SE-1

Limitations
» Do not use in streams, channels, drain inlets, or anywhere flow is concentrated.

= Do not use in locations where ponded water may cause a flooding hazard. Runoff typically
ponds temporarily on the upstream side of silt fence.

= Do not use silt fence to divert water flows or place across any contour line. Fences not
constructed on a level contour, or fences used to divert flow will concentrate flows resulting
in additional erosion and possibly overtopping or failure of the silt fence.

= Improperly installed fences are subject to failure from undercutting, overtopping, or
collapsing.

s 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 use on slopes subject to creeping, slumping, or landslides.

Implementation
General

A silt fence is a temporary sediment barrier consisting of woven geotextile stretched across and
attached to supporting posts, trenched-in, and, depending upon the strength of fabric used,
supported with plastic or wire mesh fence. 5ilt fences trap sediment by intercepting and
detaining small amounts of sediment-laden runoff from disturbed areas in order to promote
sedimentation behind the fence.

The following layout and installation guidance can improve performance and should be
followed:

m  Use principally in areas where sheet flow occurs.

= 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.

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

»  Provide sufficient room for runoff to pond behind the fence and to allow sediment removal
equipment to pass between the silt fence and toes of slopes or other obstructions. About
1200 ft* of ponding area should be provided for every acre draining to the fence.

= Turn the ends of the filter fence uphill to prevent stormwater from flowing around the fence.

= Leave an undisturbed or stabilized area immediately down slope from the fence where

feasible.
e e ———— ———— = —————=
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Silt Fence SE-1

= Silt fences should remain in place until the disturbed area is permanently stabilized, after
which, the silt fence should be removed and properly disposed.

s 5ilt fence should be used in combination with erosion source controls up slope in order to
provide the most effective sediment control.

= Beaware of local regulations regarding the type and installation requirements of silt fence,
which may differ from those presented in this fact sheet.

Design and Layout

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). Woven geotextile material should contain ultraviolet
inhibitors and stabilizers to provide a minimum of six months of expected usable construction
life at a temperature range of 0 °F to 120 °F.

= Layout in accordance with attached figures.

= 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.

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

Standard vs. Heavy Duty Silt Fence

Standard Silt Fence

= Generally applicable in cases where the slope of area draining to the silt fence is 4:1
(H:V) or less.

»  Used for shorter durations, typically 5 months or less
m  Area draining to fence produces moderate sediment loads.

Heavy Duty Silt Fence
s Use is generally limited to 8 months or less.
» Area draining to fence produces moderate sediment loads.

m  Heavy duty silt fence usually has 1 or more of the following characteristics, not
possessed by standard silt fence.

o Fence fabric has higher tensile strength.

o Fabric is reinforced with wire backing or additional support.

o Posts are spaced closer than pre-manufactured, standard silt fence products.
o Posts are metal (steel or aluminum)

Materials

Standard Silt Fence

s Silt fence material should be woven geotextile with a minimum width of 36 in. and a
minimum tensile strength of 100 Ib force. The fabric should conform to the requirements in
ASTM designation D4632 and should have an integral reinforcement layer. The
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Silt Fence SE-1

reinforcement layer should be a polypropylene, or equivalent, net provided by the
manufacturer. The permittivity of the fabric should be between 0.1 sec'! and 0.15 sec”! in
conformance with the requirements in ASTM designation D4491.

»  Wood stakes should be commercial quality lumber of the size and shape shown on the plans.
Each stake should be [ree 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.

s 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.

Heavy-Duty Silt Fence

= Some silt fence has a wire backing to provide additional support, and there are products that
may use prefabricated plastic holders for the silt fence and use metal posts or bar
reinforcement instead of wood stakes. 1If bar reinforcement is used in lieu of wood stakes,
use number four or greater bar. Provide end protection for any exposed bar reinforcement
for health and safety purposes.

Installation Guidelines — Traditional Method

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

= A trench should be excavated approximately 6 in. wide and 6 in. deep along the line of the
proposed silt fence (trenches should not be excavated wider or deeper than necessary for
proper silt fence installation).

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

s 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.

= When standard strength geotextile 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 geotextile and closer post spacing are used, the mesh support fence
may be eliminated.

= Woven geotextile should be purchased in a long roll, then cut to the length of the barrier.
When joints are necessary, geotextile should be spliced together only at a support post, with
a minimum 6 in. overlap and both ends securely fastened to the post.

s The trench should be backfilled with native material and compacted.

s Construct silt fences with a setback of at least 3 ft from the toe of a slope. Where, due to
specific site conditions, a 3 ft setback is not available, the silt fence may be constructed at the

_ ==
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Silt Fence SE-1

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 more difficult to maintain.

s Construct the length of each reach so that the change in base elevation along the reach does
not exceed 1/3 the height of the barrier; in no case should the reach exceed 500 ft.

m  Cross barriers should be a minimum of '/; and a maximum of % the height of the linear
barrier.

= See typical installation details at the end of this fact sheet.
Installation Guidelines - Static Slicing Method

= Static Slicing is defined as insertion of a narrow blade pulled behind a tractor, similar to a
plow blade, at least 10 inches into the soil while at the same time pulling silt geotextile fabric
into the ground through the opening created by the blade to the depth of the blade. Once the
gerotextile is installed, the soil is compacted using tractor tires.

»  This method will not work with pre-fabricated, wire backed silt fence.

e Benefits;

o Ease of installation (most often done with a 2 person crew). In addition,
installation using static slicing has been found to be more efficient on slopes, in
rocky soils, and in saturated soils.

o Minimal soil disturbance.

o Greater level of compaction along fence, leading to higher performance (i.e.
greater sediment retention).

o Uniform installation.

o Less susceptible to undercutting/undermining.

Costs
s [t should be noted that costs vary greatly across regions due to available supplies and labor
Costs.

=  Average annual cost for installation using the traditional silt fence installation method
(assumes 6 month useful life) is $7 per linear foot based on vendor research. Range of cost
is $3.50 - £9.10 per linear foot.

= In tests, the slicing method required 0.33 man hours per 100 linear feet, while the trenched
based systems required as much as 1.01 man hours per linear foot.

Inspection and Maintenance

= BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

»  Repair undercut silt fences.

—_— =
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Silt Fence SE-1

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

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

= Sediment that accumulates in the BMP should be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height.

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

m  Remove silt fence when upgradient areas are stabilized. Fill and compact post holes and
anchor trench, remove sediment accumulation, grade fence alignment to blend with adjacent
ground, and stabilize disturbed area.
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Check Dams SE-4

Categories
EC  Erosion Control B
SE  Sediment Contral
TC  Tracking Control
WE  Wind Erasion Control
NS Won-Stormwater
Management Control
o Waste Management and
Materials Pollution Condrol
Legend:

[ Primary Category
Secondary Category

Targeted Constituents

Description and Purpose

A check dam is a small barrier constructed of rock, gravel bags, NSE zli:;f: 9
sandbags, fiber rolls, or other proprietary products, placed

across a constructed swale or drainage ditch. Check dams feh

reduce the effective slope of the channel, thereby reducing Mma'?

scour and channel erosion by reducing flow velocity and Bacteria

increasing residence time within the channel, allowing Qi and Grease

sediment to settle. Organics

Suitable Applications
Check dams may be appropriate in the following situations:

Potential Alternatives

" - ition Behtnd thed SE-5 Fiber Rolls
®»  To promote sedimentat t A

p Imentation bpenin e dam SE-6 Graved Eag Berm
» To prevent erosion by reducing the velocity of channel flow SE-8 Sandbag Barrier

in small intermittent channels and temporary swales. SE-14 Biofiter Bags

m  Insmall open channels that drain 10 acres or less.

= Insteep channels where stormwater runoff velocities
exceed 5 ft/s.

= During the establishment of grass linings in drainage
ditches or channels.

m  Intemporary ditches where the short length of service does
not warrant establishment of erosion-resistant linings.

= Toact as a grade control structure.

CALININIA STORMWATER
CUALITY A%S

LY GTIATION
—
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Check Dams SE-4

Limitations
= Not to be used in live streams or in channels with extended base [ows.

= Not appropriate in channels that drain areas greater than 10 acres.

= Not appropriate in channels that are already grass-lined unless erosion potential or
sediment-laden flow is expected, as installation may damage vegetation.

= Require extensive maintenance following high velocity flows.

s Promotes sediment trapping which can be re-suspended during subsequent storms or
removal of the check dam.

® Do not construct check dams with straw bales ar silt fence.

s Water suitable for mosquito production may stand behind check dams, particularly if
subjected to daily non-stormwater discharges.

| I"I'IPIIEI"H entation
General

Check dams reduce the effective slope and create small pools in swales and ditches that drain 10
acres or less. Using check dams to reduce channel slope reduces the velocity of stormwater
flows, thus reducing erosion of the swale or ditch and promoting sedimentation. Thus, check
dams are dual-purpose and serve an important role as erosion controls as well as as sediment
controls. Note that use of 1-2 isolated check dams for sedimentation will likely result in little net
removal of sediment because of the small detention time and probable scour during longer
storms. Using a series of check dams will generally increase their effectiveness. A sediment trap
(SE-3) may be placed immediately upstream of the check dam to increase sediment removal
efficiency.

Design and Layout

Check dams work by decreasing the effective slope in ditches and swales. An important
consequence of the reduced slope is a reduction in capacity of the ditch or swale. This reduction
in capacity should be considered when using this BMP, as reduced capacity can result in
overtopping of the ditch or swale and resultant consequences. In some cases, such as a
“permanent” ditch or swale being constructed early and used as a “temporary” conveyance for
construction flows, the ditch or swale may have sufficient capacity such that the temporary
reduction in capacity due to check dams is acceptable. When check dams reduce capacities
beyond acceptable limits, either:

= Don't use check dams. Consider alternative BMPs, or.
m Increase the size of the ditch or swale to restore capacity.

Maximum slope and velocity reduction is achieved when the toe of the upstream dam is at the
same elevation as the top of the downstream dam (see “Spacing Between Check Dams” detail at
the end of this fact sheet). The center section of the dam should be lower than the edge sections
(at least 6 inches), acting as a spillway, so that the check dam will direct flows to the center of

- = _
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Check Dams SE-4

the ditch or swale (see "Typical Rock Check Dam” detail at the end of this fact sheet). Bypass or
side-cutting can occur if a sufficient spillway is not provided in the center of the dam.

Check dams are usually constructed of rock, gravel bags, sandbags, and fiber rolls. A number of
products can also be used as check dams (e.g. HDPE check dams, temporary silt dikes (SE-12)),
and some of these products can be removed and reused. Check dams can also be constructed of
logs or lumber, and have the advantage of a longer lifespan when compared to gravel bags,
sandbags, and fiber rolls. Check dams should not be constructed from straw bales or silt fences,
since concentrated flows quickly wash out these materials.

Rock check dams are usually constructed of 8 to 12 in. rock. The rock is placed either by hand or
mechanically, but never just dumped into the channel. The dam should completely span the
ditch or swale to prevent washout. The rock used should be large enough to stay in place given
the expected design flow through the channel. It is recommended that abutments be extended
18 in. into the channel bank. Rock can be graded such that smaller diameter rock (e.g. 2-4 in) is
located on the upstream side of larger rock (holding the smaller rock in place); increasing
residence time.

Log check dams are usually constructed of 4 to 6 in. diameter logs, installed vertically. The logs
should be embedded into the soil at least 18 in. Logs can be bolted or wired to vertical support
logs that have been driven or buried into the soil.

See fiber rolls, SE-5, for installation of fiber roll check dams.

Gravel bag and sand bag check dams are constructed by stacking bags across the ditch or swale,
shaped as shown in the drawings at the end of this fact sheet (see "Gravel Bag Check Dam” detail
at the end of this fact sheet),

Manufactured products, such as temporary silt dikes (SE-12), should be installed in accordance
with the manufacturer's instructions. Installation typically requires anchoring or trenching of
products, as well as regular maintenance to remove accumulated sediment and debris.

If grass is planted to stabilize the ditch or swale, the check dam should be removed when the
grass has matured (unless the slope of the swales is greater than 4%).

The following guidance should be followed for the design and layout of check dams:

= Install the first check dam approximately 16 ft from the outfall device and at regular
intervals based on slope gradient and soil type.

m  Check dams should be placed at a distance and height to allow small pools to form between
each check dam.

= For multiple check dam installation, backwater from a downstream check dam should reach
the toes of the upstream check dam.

= Asediment trap provided immediately upstream of the check dam will help capture
sediment. Due to the potential for this sediment to be resuspended in subsequent storms,
the sediment trap should be cleaned following each storm event.

_———— = =
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Check Dams SE-4

= High flows (typically a 2-year storm or larger) should safely flow over the check dam without
an increase in upstream flooding or damage to the check dam.

= Where grass is used to line ditches, check dams should be removed when grass has matured
sufficiently to protect the ditch or swale.

Materials

m  Rock used for check dams should typically be 8-12 in rock and be sufficiently sized to stay in
place given expected design flows in the channel. Smaller diameter rock (e.g. 2 to 4 in) can
be placed on the upstream side of larger rock to increase residence time.

n  Gravel bags used for check dams should conform to the requirements of SE-6, Gravel Bag
Berms.

» Sandbags used for check dams should conform to SE-8, Sandbag Barrier.
m  Fiber rolls used for check dams should conform to SE-5, Fiber Rolls.
»  Temporary silt dikes used for check dams should conform to 5E-12, Temporary 5ilt Dikes,

Installation
= Rock should be placed individually by hand or by mechanical methods (no dumping of rock)
to achieve complete ditch or swale coverage.

s Tightly abut bags and stack according to detail shown in the figure at the end of this section
(pyramid approach). Gravel bags and sandbags should not be stacked any higher than 3 ft.

m  Upper rows or gravel and sand bags shall overlap joints in lower rows.
=  Fiber rolls should be trenched in, backfilled, and firmly staked in place.
= [nstall along a level contour.

s HDPE check dams, temporary silt dikes, and other manufactured products should be used
and installed per manufacturer specifications.

Costs
Cost consists of labor costs if materials are readily available (such as gravel on-site). If material

must be imported, costs will increase. For other material and installation costs, see SE-5, SE-6,
SE-8, SE-12, and SE-14.

Inspection and Maintenance

= BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

»  Replace missing rock, bags, rolls, etc. Replace bags or rolls that have degraded or have
become damaged.
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Check Dams SE-4

m Ifthe check dam is used as a sediment capture device, sediment that accumulates behind the
BMP should be periodically removed in order to maintain BMP effectiveness. Sediment
should be removed when the sediment accumulation reaches one-third of the barrier height.

m Ifthe check dam is used as a grade control structure, sediment removal is not required as
long as the system continues to control the grade.

= Inspect areas behind check dams for pools of standing water, especially if subjected to daily
non-stormwater discharges.

= Remove accumulated sediment prior to permanent seeding or soil stabilization.

= Remove check dam and accumulated sediment when check dams are no longer needed.

References

Draft — Sedimentation and Erosion Control, and Inventory of Current Practices, USEPA, April
19890.

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

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

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

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.

Metzger, M.E. 2004. Managing mosquitoes in stormwater treatment devices. University of
California Division of Agriculture and Natural Resources, Publication 8125. On-line: http://
anrcatalog.ucdavis.edu/pdf/8125.pdf
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L' = THE DISTANCE SUCH THAT POINTS ‘A’ AND
B’ ARE OF EQUAL ELEVATION.

SPACING BETWEEN CHECK DAMS
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Fiber Rolls SE-5

Categories
EC  Erosion Contral [
SE  Sediment Control
TC  Tracking Control
WE  Wind Erosion Cantrol
NS Mon-Stormwater
Management Control
Wh Waste Management and
Materials Pollution Contral
Legend:
7% Primary Category
= Secondary Category
Description and Purpose Targeted Constituents
A fiber roll consists of straw, coir, or other biodegradable Sodiment %

materials bound into a tight tubular roll wrapped by netting, Mutrients
which can be photodegradable or natural. Additionally, gravel

core fiber rolls are available, which contain an imbedded ballast ;ram
material such as gravel or sand for additional weight when Etals.
staking the rolls are not feasible (such as use as inlet Baclem
protection). When fiber rolls are placed at the toe and on the Oit and Grease
face of slopes along the contours, they intercept runoff, reduce Organics

its flow velocity, release the runoff as sheet flow, and provide

removal of sediment from the runoff (through sedimentation).

By interrupting the length of a slope, fiber rolls can also reduce ol

sheet and rill erosion until vegetation is established. SE-1 Sit Fence

SE-6 Gravel Bag Berm
SE-8 Sandbaq Barrier
SE-14 Biofilter Bags

Suitable Applications
Fiber rolls may be suitable:

= Along the toe, top, face, and at grade breaks of exposed and
erodible slopes to shorten slope length and spread runoff as
sheet flow.

= At the end of a downward slope where it transitions to a
steeper slope.

s Along the perimeter of a project.

s As check dams in unlined ditches with minimal grade.
s Down-slope of exposed soil areas.

= At operational storm drains as a form of inlet protection.

CALIFOENTA STORMWATER
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Fiber Rolls SE-5

= Around temporary stockpiles.

Limitations

s Fiber rolls are not effective unless trenched in and staked.

s Not intended for use in high flow situations.

»  Difficult to move once saturated.

»  If not properly staked and trenched in, fiber rolls could be transported by high flows.

m  Fiber rolls have a very limited sediment capture zone.

»  Fiber rolls should not be used on slopes subject to creep, slumping, or landslide.

»  Rolls typically function for 12-24 months depending upon local conditions.

Implementation

Fiber Roll Materials

= Fiber rolls should be prefabricated.

= Fiber rolls may come manufactured containing polyacrylamide (PAM), a flocculating agent
within the roll. Fiber rolls impregnated with PAM provide additional sediment removal
capabilities and should be used in areas with fine, clayey or silty soils to provide additional
sediment removal capabilities. Monitoring may be required for these installations.

= Fiber rolls are made from weed free rice straw, flax, or a similar agricultural material bound
into a tight tubular roll by netting.

m  Typical fiber rolls vary in diameter from 9 in. to 20 in. Larger diameter rolls are available as
well.

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 [t.

- 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).

= Prepare the slope before beginning installation.

s Dig small trenches across the slope on the contour. The trench depth should be ¥ to 1/3 of
the thickness of the roll, and the width should equal the roll diameter, in order to provide
area to backfill the trench.

November 2009 California Stormwater BMP Handbook 2of5
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Fiber Rolls SE-5

» [t is critical that rolls are installed perpendicular to water movement, and parallel to the
slope contour.

m  Start building trenches and installing rolls from the bottom of the slope and work up.

m It is recommended that pilot holes be driven through the fiber roll. Use a straight bar to
drive holes through the roll and into the soil for the wooden stakes.

®  Turn the ends of the fiber roll up slope to prevent runoff from going around the roll.
m  Stake fiber rolls into the trench.
- 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 in.

= [f more than one [iber roll is placed in a row, the rolls should be overlapped, not abutted.

See typical fiber roll installation details at the end of this fact sheet.

Removal .

= Fiber rolls can be left in place or removed depending on the type of fiber roll and application
(temporary vs. permanent installation). Typically, fiber rolls encased with plastic netting are
used for a temporary application because the netting does not biodegrade. Fiber rolls used in
a permanent application are typically encased with a biodegradeable material and are left in
place. Removal of a fiber roll used in a permanent application can result in greater
disturbance.

»  Temporary installations should enly be removed when up gradient areas are stabilized per
General Permit requirements, and/or pollutant sources no longer present a hazard. But, they
should also be removed before vegetation becomes too mature so that the removal process
does not disturb more soil and vegetation than is necessary.

Costs
Material costs for regular fiber rolls range from $20 - $30 per 25 ft roll.

Material costs for PAM impregnated fiber rolls range between 7.00-$9.00 per linear foot, based
upon vendor research.

Inspection and Maintenance

s BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

= Repair or replace split, torn, unraveling, or slumping fiber rolls.

= [fthe 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 should be periodically removed
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Fiber Rolls SE-5

in order to maintain BMP effectiveness. Sediment should be removed when sediment
accumulation reaches one-third the designated sediment storage depth.

= [ffiber rolls are used for erosion control, such as in a 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.

= Repair any rills or gullies promptly.

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.
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Fiber Rolls
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Gravel Bag Berm SE-6

Categories
EC  Frosion Control (=]
SE  Sediment Control %)

TC  Tracking Control

WE  Wind Erosion Contral

NS Non-Stormwater
Management Control

WM Waste Management and
Materials Pollution Control

Legend:
1] Primary Category
3} Secondary Category

Description and Purpose Targeted Constituents
A gravel bag berm is a series of gravel-filled bags placed on a Sediment 4}
level contour to intercept sheet flows. Gravel bags pond sheet Mutrients
flow runoff, allowing sediment to settle out, and release runoff Trash
slowly as sheet flow, preventing erosion. Metals
Suitable Applications o
Gravel bag berms may be suitable: 5 am_j rgash
Organics

®  Asalinear sediment control measure;

- Below the toe of slopes and erodible slopes Potential Alternatives

Assadi it/ | SE-1 Silt Fence
- sediment traps at culvert/pipe outlets
P poeon SE-5 Fiber Roll
- Below other small cleared areas SE-8 Sandbag Barrier

- Along the perimeter of a site SE-14 Biofller Bags

- Down slope of exposed soil areas
- Around temporary stockpiles and spoil areas
- Parallel to a roadway to keep sediment off paved areas

- Along streams and channels

®  Asa linear erosion control measure:

- Along the face and at grade breaks of exposed and erodible

slopes to shorten slope length and spread runoff as sheet
Mow.

CALIFOMNIA STORMWATER
B8] A CIATIC
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Gravel Bag Berm SE-6

- At the top of slopes to divert runoff away from disturbed slopes.

- Aschevrons (small check dams) across mildly sloped construction roads. For use check
dam use in channels, see SE-4, Check Dams.

Limitations
s Gravel berms may be difficult to remove.

s  Remaoval problems limit their usefulness in landscaped areas.
»  Gravel bag berm may not be appropriate for drainage areas greater than 5 acres.

= Runoff will pond upstream of the berm, possibly causing flooding if sufficient space does not
exist.

m  Degraded gravel bags may rupture when removed, spilling contents.
= Installation can be labor intensive.

»  Durability of gravel bags is somewhat limited and bags may need to be replaced when
installation is required for longer than 6 months.

s [asily damaged by construction equipment.
»  When used to detain concentrated flows, maintenance requirements increase.

Implementation

General

A gravel bag berm consists of a row of open graded gravel-filled bags placed on a level contour.
When appropriately placed, a gravel bag berm intercepts and slows sheet flow runoff, causing
temporary ponding. The temporary ponding allows sediment to settle. The open graded gravel
in the bags is porous, which allows the ponded runoff to flow slowly through the bags, releasing
the runoff as sheet flows. Gravel bag berms also interrupt the slope length and thereby reduce
erosion by reducing the tendency of sheet flows to concentrate into rivulets, which erode rills,
and ultimately gullies, into disturbed, sloped soils. Gravel bag berms are similar to sand bag
barriers, but are more porous. Generally, gravel bag berms should be used in conjunction with
temporary soil stabilization controls up slope to provide effective erosion and sediment control.

Design and Layout
= Locate gravel bag berms on level contours.

»  When used for slope interruption, the following slope/sheet flow length combinations apply:

- Slope inclination of 4:1 (H:V) or flatter: Gravel bags should be placed at a maximum
interval of 20 ft, with the first row near the slope toe.

- Slope inclination between 4:1 and 2:1 (H:V): Gravel bags should be placed ata
maximum interval of 15 ft. (a closer spacing is more effective), with the first row near the
slope toe.

—_—— e e T — —_—
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Gravel Bag Berm . SE-6

Slope inclination 2:1 (H:V) or greater: Gravel bags should be placed at a maximum
interval of 10 ft. (a closer spacing is more effective), with the first row near the slope toe.

= Turn the ends of the gravel bag barriers up slope to prevent runoff from going around the
berm.

m  Allow sufficient space up slope from the gravel bag berm to allow ponding, and to provide
room for sediment storage.

= For installation near the toe of the slope, gravel bag barriers should be set back from the
slope toe to facilitate cleaning. Where specific site conditions do not allow for a set-back, the
gravel bag barrier may be constructed on the toe of the slope. To prevent flows behind the
barrier, bags can be placed perpendicular to a berm to serve as cross barriers.

= Drainage area should not exceed 5 acres.
m  In Non-Traffic Areas:
- Height =18 in. maximum
- Top width = 24 in. minimum for three or more layer construction
- Top width = 12 in, minimum for one or two layer construction
- Side slopes = 2:1 (H:V) or fatter

m In Construction Traffic Areas:

Height = 12 in. maximum

Top width = 24 in. minimum for three or more layer construction.

Top width = 12 in. minimum for one or two layer construction.

Side slopes = 2:1 (H:V) or flatter.
= Butt ends of bags tightly.

= On multiple row, or multiple layer construction, overlap butt joints of adjacent row and row
beneath.

= Use a pyramid approach when stacking bags.

Materials

s Bag Material: Bags should be woven polypropylene, polyethylene or polyamide fabric or
burlap, minimum unit weight of 4 ounces/yd?, Mullen burst strength exceeding 300 1b/in? in
conformance with the requirements in ASTM designation D3786, and ultraviolet stability
exceeding 70% in conformance with the requirements in ASTM designation D4355.

T—_—_— ==
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Gravel Bag Berm SE-6

m  Bag Size: Fach gravel-filled bag should have a length of 18 in., width of 12 in., thickness of
3 in., and mass of approximately 33 lbs. Bag dimensions are nominal, and may vary based
on locally available materials.

s Fill Material: Fill material should be 0.5 to | in. crushed rock, clean and free from clay,
organic matter, and other deleterious material, or other suitable open graded, non-cohesive,
porous gravel.

Costs

Material costs for gravel bags are average and are dependent upon material availability. $2.50-
3.00 per filled gravel bag is standard based upon vendor research.

Inspection and Maintenance

m  BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

m  Gravel bags exposed to sunlight will need to be replaced every two to three months due to
degrading of the bags.

= Reshape or replace gravel bags as needed.
= Repair washouts or other damage as needed.

= Sediment that accumulates in the BMP should be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height.

= Remove gravel bag berms when no longer needed and recycle gravel fill whenever possible
and properly dispose of bag material. Remove sediment accumulation and clean, re-grade,
and stabilize the area.

References

Handbook of Steel Drainage and Highway Construction, American Iron and Steel Institute,
1983.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

Stormwater Pollution Plan Handbook, First Edition, State of California, Department of
Transportation Division of New Technology, Materials and Research, October 1992,

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.
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Street Swee

ing and Vacuumin SE-7

Description and Purpose

Street sweeping and vacuuming includes use of self-propelled
and walk-behind equipment to remove sediment from streets
and roadways, and to clean paved surfaces in preparation for
final paving. Sweeping and vacuuming prevents sediment from
the project site from entering storm drains or receiving waters.

Suitable Applications

Sweeping and vacuuming are suitable anywhere sediment is
tracked from the project site onto public or private paved
streets and roads, typically at points of egress. Sweeping and
vacuuming are also applicable during preparation of paved
surfaces for final paving.

Limitations

Sweeping and vacuuming may not be effective when sediment
is wet or when tracked soil is caked (caked soil may need to be
scraped loose).

Implementation

= Controlling the number of points where vehicles can leave
the site will allow sweeping and vacuuming efforts to be
focused, and perhaps save money.

= Inspect potential sediment tracking locations daily.

= Visible sediment tracking should be swept or vacuumed on
a daily basis.

= Do not use kick brooms or sweeper attachments. These
tend to spread the dirt rather than remove it.

—_— = ——————
November 2009
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Categories

EC  Erosion Control
SE  Sediment Contraol
TC  Tracking Control

WE  'Wind Erosion Control
NS Non-Stormwater
Management Control
Waste Management and
Materials Pollution Control

H &

M

Legend:
] Primary Objective
B secondary Objective

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease
Organics

Potential Alternatives

None
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Street Sweeping and Vacuuming SE-7

» If not mixed with debris or trash, consider incorporating the removed sediment back into
the project

Costs

Rental rates for self-propelled sweepers vary depending on hopper size and duration of rental.
Expect rental rates from $58/hour (3 yd® hopper) to $88/hour (9 yd® hopper), plus operator
costs. Hourly production rates vary with the amount of area to be swept and amount of
sediment. Match the hopper size to the area and expect sediment load to minimize time spent
dumping.

Inspection and Maintenance

= 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.

s When actively in use, points of ingress and egress must be inspected daily.

= When tracked or spilled sediment is observed outside the construction limits, it must be
removed at least daily. More frequent removal, even continuous removal, may be required
in some jurisdictions.

»  Be careful not to sweep up any unknown substance or any object that may be potentially
hazardous.

= Adjust brooms frequently; maximize efficiency of sweeping operations.
m  After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite.

References

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

Labor Surcharge and Equipment Rental Rates, State of California Department of Transportation
(Caltrans), April 1, 2002 — March 31, 2003.
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Sandbag Barrier

SE-8

Categories
EC  Erosion Control 3]
SE  Sediment Control

TC  Tracking Contral

WE Wind Erosion Contral
NS Non-Stormwater
Management Control

Waste Management and

WM Materials Pollution Control

Description and Purpose

A sandbag barrier is a series of sand-filled bags placed on a
level contour to intercept or to divert sheet flows. Sandbag
barriers placed on a level contour pond sheet flow runoff,
allowing sediment to settle out.

Suitable Applications
Sandbag barriers may be suitable:

m  Asalinear sediment control measure:

Below the toe of slopes and erodible slopes.

- Assediment traps at culvert/pipe outlets.

Below other small cleared areas,

Along the perimeter of a site.

- Down slope of exposed soil areas.

Around temporary stockpiles and spoil areas.

Parallel to a roadway to keep sediment off paved areas.

Along streams and channels.

m  As linear erosion control measure;

- Along the face and at grade breaks of exposed and erodible
slopes to shorten slope length and spread runoff as sheet

flow.

Legend:
il Primary Category
[ Secondary Category

Targeted Constituents

Sediment %G|
Nutrients

Trash

Metals

Bacieria

Oil and Grease

Organics

Potential Alternatives

SE-1 Silt Fence

SE-5 Fiber Rolls

SE-6 Gravel Bag Berm
SE-14 Biofier Bags

CALITOHMIA STORMWATER
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Sandbag Barrier SE-8

- At the top of slopes to divert runoff away from disturbed slopes.
- As check dams across mildly sloped construction roads.

Limitations
m [t is necessary to limit the drainage area upstream of the barrier to 5 acres.

= Sandbags are not intended to be used as filtration devices.

s Fasily damaged by construction equipment.

= Degraded sandbags may rupture when removed, spilling sand.

= Sand is easily transported by runoff if bag is damaged or ruptured.
= Installation can be labor intensive,

m  Durability of sandbags is somewhat limited and bags may need to be replaced when
installation is required for longer than 6 months. When used to detain concentrated flows,
maintenance requirements increase,

= Burlap should not be used for sandbags.

Implementation
General

A sandbag barrier consists of a row of sand-filled bags placed on a level contour. When
appropriately placed, a sandbag barrier intercepts and slows sheet flow runoff, causing
temporary ponding. The temporary ponding allows sediment to settle. Sand-filled bags have
limited porosity, which is further limited as the fine sand tends to quickly plug with sediment,
limiting or completely blocking the rate of flow through the barrier. If a porous barrier is
desired, consider SE-1, Silt Fence, SE-5, Fiber Rolls, SE-6, Gravel Bag Berms or SE-14, Biofilter
Bags. Sandbag barriers also interrupt the slope length and thereby reduce erosion by reducing
the tendency of sheet flows to concentrate into rivulets which erode rills, and ultimately gullies,
into disturbed, sloped soils. Sandbag barriers are similar to gravel bag berms, but less porous.
Generally, sandbag barriers should be used in conjunction with temporary soil stabilization
controls up slope to provide effective erosion and sediment control.

Design and Layout
= Locate sandbag barriers on a level contour.

»  When used for slope interruption, the following slope/sheet flow length combinations apply:

- Slope inclination of 4:1 (H:V) or flatter: Sandbags should be placed at a maximum
interval of 20 ft, with the first row near the slope toe.

- Slope inclination between 4:1 and 2:1 (H:V): Sandbags should be placed at a maximum
interval of 15 ft. (a closer spacing is more effective), with the first row near the slope toe.

Slope inclination 2:1 (H:V) or greater: Sandbags should be placed at a maximum interval
of 10 ft. (a closer spacing is more effective), with the first row near the slope toe.

e —— ——=z= = o TT—— o
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Sandbag Barrier SE-8

Turn the ends of the sandbag barrier up slope to prevent runoff from going around the
barrier.

Allow sufficient space up slope from the barrier to allow ponding, and to provide room for
sediment storage.

For installation near the toe of the slope, sand bag barriers should be set back from the slope
toe to facilitate cleaning. Where specific site conditions do not allow for a set-back, the sand
bag barrier may be constructed on the toe of the slope. To prevent flows behind the barrier,

bags can be placed perpendicular to a berm to serve as cross barriers.

Drainage area should not exceed 5 acres.

Stack sandbags at least three bags high.

Butt ends of bags tightly.

Overlap butt joints of row beneath with each successive row.

Use a pyramid approach when stacking bags.

In non-traffic areas

- Height = 18 in. maximum

- Top width = 24 in. minimum for three or more layer construction
- Side slope = 2:1 (H:V) or flatter

In construction traffic areas

- Height = 12 in. maximum

- Top width = 24 in. minimum for three or more layer construction.
- Side slopes = 2:1 (H:V) or flatter,

See typical sandbag barrier installation details at the end of this fact sheet.

Materials

Sandbag Material: Sandbag should be woven polypropylene, polyethylene or polyamide
fabric, minimum unit weight of 4 ounces/yd?, Mullen burst strength exceeding 300 Ib/in? in
conformance with the requirements in ASTM designation D3786, and ultraviolet stability
exceeding 70% in conformance with the requirements in ASTM designation D4355. Use of
burlap is not an acceptable substitute, as sand can more easily mobilize out of burlap.

Sandbag Size: Each sand-filled bag should have a length of 18 in., width of 12 in.,
thickness of 3 in., and mass of approximately 33 Ibs. Bag dimensions are nominal, and may
vary based on locally available materials.

MNovember 2009 California Stormwater BMP Handbook 3af6
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Sandbag Barrier SI_E-B

w Fill Material: All sandbag fill material should be non-cohesive, Class 3 (Caltrans Standard
Specification, Section 25) permeable material free from clay and deleterious material, such
as recycled concrete or asphalt..

Costs
Empty sandbags cost $0.25 - $0.75. Average cost of fill material is $8 per yd®. Additional labor

is required to fill the bags. Pre-filled sandbags are more expensive at $1.50 - $2.00 per bag.
These costs are based upon vendor research.

Inspection and Maintenance

= BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

»  Sandbags exposed to sunlight will need to be replaced every two to three months due to
degradation of the bags.

» Reshape or replace sandbags as needed.
»  Repair washouts or other damage as needed.

m  Sediment that accumulates behind the BMP should be periodically removed in order to
maintain BMP effectiveness. Sediment should be removed when the sediment accumulation
reaches one-third of the barrier height.

= Remove sandbags when no longer needed and recycle sand fill whenever possible and
properly dispose of bag material. Remove sediment accumulation, and clean, re-grade, and
stabilize the area.

References

Standard Specifications for Construction of Local Streets and Roads, California Department of
Transportation (Caltrans), July 2002.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.
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Sandbag Barrier SE-8
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Sandbag Barrier SE-8
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Straw Bale Barrier

SE-9

Categories
EC  Erosion Control [®
SE  Sediment Control )

TC  Tracking Contral

WE  Wind Erosion Comtrol

NS Non-Starmwater
Management Control

Waste Management and
Materials Polkution Control

Legend:
Primary Objective
[ Secondary Objective

Description and Purpose

A straw bale barrier is a series of straw bales placed on a level
contour to intercept sheet flows. Straw bale barriers pond
sheet- flow runoff, allowing sediment to settle out.

Suitable Applications
Straw bale barriers may be suitable:

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

- Along the face and at grade breaks of exposed and
erodible slopes to shorten slope length and spread
runoff as sheet flow

Targeted Constituents

Sediment %]
Nutriens

Trash

Metals

Bacteria

il and Grease

Organics

Potential Alternatives

SE-1 Silt Fence
SE-5 Fiber Rolls
SE-6 Gravel Bag Berm
SE-8 Sandbag Barier

CALIFORNIA STONMWATER
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Straw Bale Barrier SE-9

- At the top of slopes to divert runoff away from disturbed slopes
- Ascheck dams across mildly sloped construction roads

Limitations
Straw bale barriers:

= Are not to be used for extended periods of time because they tend to rot and fall apart

Are suitable only for sheet flow on slopes of 10 % or flatter

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

= May require constant maintenance due to rotting

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

s Require labor-intensive installation and maintenance

s Cannot be used on paved surfaces

s Should not to be used for drain inlet protection

s Should not be used on lined ditches

= May introduce undesirable non-native plants to the area

Implementation

General

A straw bale barrier consists of a row of straw bales placed on a level contour. When
appropriately placed, a straw bale barrier intercepts and slows sheet flow runoff, causing
temporary ponding. The temporary ponding provides quiescent conditions allowing sediment
to settle. Straw bale barriers also interrupt the slope length and thereby reduce erosion by
reducing the tendency of sheet flows to concentrate into rivulets, which erode rills, and
ultimately gullies, into disturbed, sloped soils.

Straw bale barriers have not been as effective as expected due to improper use. These barriers
have been placed in streams and drainage ways where runoff volumes and velocities have caused
the barriers to wash out. In addition, failure to stake and entrench the straw bale has allowed
undercutting and end flow. Use of straw bale barriers in accordance with this BMP should
produce acceptable results.

Design and Layout
® 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.

e e e ———————— = — e L
MNavember 2009 California Stormwater BMP Handbook 2of 6
Construction
WWW.Casqa.org




Straw Bale Barrier SE-S)_

= Turn the ends of the straw bale barrier up slope to prevent runoff from going around the
barrier.

= Allow sufficient space up slope from the barrier to allow ponding, and to provide room for
sediment storage.

= For installation near the toe of the slope, consider moving the barrier away from the slope
toe to facilitate cleaning. To prevent flow behind the barrier, sand bags can be placed
perpendicular to the barrier to serve as cross barriers.

m Drainage area should not exceed | acre, or 0.25 acre per 100 ft of barrier.
= Maximum flow path to the barrier should be limited to 100 ft.
= 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
= Straw bale barriers are limited in height to one bale laid on its side.

= 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.

= 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.

»  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 80 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.

—_——— —Y— e == == — —
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Straw Bale Barrier SE-9

Inspection and Maintenance
Maintenance

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.

= Straw bales degrade, especially when exposed to moisture. Rotting bales will need to be
replaced on a regular basis.

= Replace or repair damaged bales as needed.

= Repair washouts or other damages as needed.

= 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.

= Remove straw bales when no longer needed. Remove sediment accumulation, and clean, re-
grade, and stabilize the area. Removed sediment should be incorporated in the project or
disposed of.

References

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

WE-1

Description and Purpose

Wind erosion or dust control consists of applying water or other
chemical dust suppressants as necessary to prevent or alleviate
dust nuisance generated by construction activities. Covering
small stockpiles or areas is an alternative to applying water or
other dust palliatives.

California’s Mediterranean climate, with a short "wet" season
and a typically long, hot “dry” season, allows the soils to
thoroughly dry out. During the dry season, 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. Site conditions and
climate can make dust control more of an erosion problem than
water based erosion. Additionally, many local agencies,
including Air Quality Management Districts, require dust
control and/or dust control permits in order to comply with
local nuisance laws, opacity laws (visibility impairment) and the
requirements of the Clean Air Act. Wind erosion control is
required to be implemented at all construction sites greater
than | acre by the General Permit.

Suitable Applications

Most BMPs that provide protection against water-based erosion
will also protect against wind-based erosion and dust control

Categories
EC  Erosion Contral
SE  Sediment Contral [x

TC  Tracking Control

WE  Wind Erosion Control ™
NS Non-Stormwater
Management Control

WM Waste Management and
Materials Pollution Control

Legend:
& Primary Category
E3} Secondary Category

Targeted Constituents

Sediment ]
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

EC-5 Soil Binders

requirements required by other agencies will generally meet wind
erosion control requirements for water quality protection. Wind
erosion control BMPs are suitable during the following construction
activities:

CALIFFRNIA STORMWATER
ILUALETY ASSOCTIAT DN
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Wind Erosion Control WE-1

s Construction vehicle traffic on unpaved roads
s Drilling and blasting activities

m  5Soils and debris storage piles

= Batch drop from front-end loaders

»  Areas with unstabilized soil

»  Final grading/site stabilization

Limitations

»  Watering prevents dust only for a short period (generally less than a few hours) and should
be applied daily (or more often) to be effective.

s Over watering may cause erosion and track-out.

= Qil or oil-treated subgrade should not be used for dust control because the oil may migrate
into drainageways and/or seep into the soil.

= Chemical dust suppression agents may have potential environmental impacts. Selected
chemical dust control agents should be environmentally benign.

» Effectiveness of controls depends on soil, temperature, humidity, wind velocity and traffic.

s Chemical dust suppression agents should not be used within 100 feet of wetlands or water
bodies.

s Chemically treated subgrades may make the soil water repellant, interfering with long-term
infiltration and the vegetation/re-vegetation of the site. Some chemical dust suppressants
may be subject to freezing and may contain solvents and should be handled properly.

» Incompacted areas, watering and other liquid dust control measures may wash sediment or
other constituents into the drainage system.

w If the soil surface has minimal natural moisture, the affected area may need to be pre-wetted
so that chemical dust control agents can uniformly penetrate the soil surface.

Implementation
Dust Control Practices

Dust control BMPs generally stabilize exposed surfaces and minimize activities that suspend or
track dust particles. The following table presents dust control practices that can be applied to
varying site conditions that could potentially cause dust. For heavily traveled and disturbed
areas, wet suppression (watering), chemical dust suppression, gravel asphalt surfacing,
temporary gravel construction entrances, equipment wash-out areas, and haul truck covers can
be employed as dust control applications. Permanent or temporary vegetation and mulching
can be employed for areas of occasional or no construction traffic. Preventive measures include
minimizing surface areas to be disturbed, limiting onsite vehicle traffic to 15 mph or less, and
controlling the number and activity of vehicles on a site at any given time.

_ = ===
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Wind Erosion Control WE-1

Chemical dust suppressants include: mulch and fiber based dust palliatives (e.g. paper mulch
with gypsum binder), salts and brines (e.g. calcium chloride, magnesium chloride), non-
petroleum based organics (e.g. vegetable oil, lignosulfonate), petroleumn based organics (e.g.
asphalt emulsion, dust oils, petroleum resins), synthetic polymers (e.g. polyvinyl acetate, vinyls,
acrylic), clay additives (e.g. bentonite, montimorillonite) and electrochemical products (e.g.
enzymes, ionic products).

Dust Cantrol Practices
: Temporary Gravel Minimize
Permanent |y hing s..ppcuuwu ami || LT o[ 'Cﬂ'ﬂﬂaiﬂﬁ'.‘ SRt |t en
epeiation ¢ c Enfrances. pment s |
: {(Watering) [ Suppression | Asphali Wnali Dirins Aron
X X X X X X
X X X X X
X X X X X
X X X
X X X
X X X X x
X X

Additional preventive measures include:
m  Schedule construction activities to minimize exposed area (see EC-1, Scheduling).

= Quickly treat exposed soils using water, mulching, chemical dust suppressants, or
stone/gravel layering.

= [dentify and stabilize key access points prior to commencement of construction.
= Minimize the impact of dust by anticipating the direction of prevailing winds.
= Restrict construction traffic to stabilized roadways within the project site, as practicable.

= 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.

= 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.

= [l reclaimed waste water is used, the sources and discharge must meet California
Department of Health Services water reclamation criteria and the Regional Water Quality

B T
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Wind Erosion Control WE-1

Control Board (RWQCB) requirements. Non-potable water should not be conveyed in tanks
or drain pipes that will be used to convey potable water and there should be no connection
between potable and non-potable supplies. Non-potable tanks, pipes, and other
conveyances should be marked, "NON-POTABLE WATER - DO NOT DRINK."

s Pave or chemically stabilize access points where unpaved traffic surfaces adjoin paved roads.
= Provide covers for haul trucks transporting materials that contribute to dust.

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

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

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 and should meet all applicable
regulatory requirements.

Costs

Installation costs for water and chemical dust suppression vary based on the method used and
the length of effectiveness. Annual costs may be high since some of 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.

s BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

s Check areas protected to ensure coverage.

= Most water-based dust control measures require frequent application, often daily or even
multiple times per day. Obtain vendor or independent information on langevity of chemical
dust suppressants.

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, updated annually.

Construction Manual, Chapter 4, Section 10, "Dust Control”; Section 17, *Watering”; and Section
18, "Dust Palliative”, California Department of Transportation (Caltrans), July 2001.
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Wind Erosion Control WE-1

Prospects for Attaining the State Ambient Air Quality Standards for Suspended Particulate
Matter (PM10), Visibility Reducing Particles, Sulfates, Lead, and Hydrogen Sulfide, California

Air Resources Board, April 1991.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.
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Stabilized Construction Entrance/Exit TC-1

Description and Purpose

A stabilized construction access is defined by a point of
entrance/exit to a construction site that is stabilized to reduce
the tracking of mud and dirt onto public roads by construction
vehicles.

Suitable Applications
Use at construction sites:

= Where dirt or mud can be tracked onto public roads.

m  Adjacent to water bodies.

= Where poor soils are encountered.

m  Where dust is a problem during dry weather conditions.
Limitations

s Entrances and exits require periodic top dressing with

additional stones.

s This BMP should be used in conjunction with street
sweeping on adjacent public right of way.

s Entrances and exits should be constructed on level ground
only. :

m  Stabilized construction entrances are rather expensive to

construct and when a wash rack is included, a sediment trap

of some kind must also be provided to collect wash water

S
MNovember 2009
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Categories

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

Materials Pollution Control

H® &

Legend:
%) Primary Objective
(% Secondary Objective

Targeted Constituents

Sediment |
Mutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives
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Stabilized Construction Entrance/Exit TC-1

runoff,

Implementation
General

A stabilized construction entrance is a pad of aggregate underlain with filter cloth located at any
point where traffic will be entering or leaving a construction site to or from a public right of way,
street, alley, sidewalk, or parking area. The purpose of a stabilized construction entrance is to
reduce or eliminate the tracking of sediment onto public rights of way or streets. Reducing
tracking of sediments and other pollutants onto paved roads helps prevent deposition of
sediments into local storm drains and production of airborne dust.

Where traffic will be entering or leaving the construction site, a stabilized construction entrance
should be used. NPDES permits require that appropriate measures be implemented to prevent
tracking of sediments onto paved roadways, where a significant source of sediments is derived
from mud and dirt carried out from unpaved roads and construction sites.

Stabilized construction entrances are moderately effective in removing sediment from
equipment leaving a construction site. The entrance should be built on level ground.
Advantages of the Stabilized Construction Entrance/Exit is that it does remove some sediment
from equipment and serves to channel construction traffic in and out of the site at specified
locations. Efficiency is greatly increased when a washing rack is included as part of a stabilized
construction entrance/exit.

Design and Layout
m  Construct on level ground where possible.

= Select 3 to 6 in. diameter stones.
= Use minimum depth of stones of 12 in. or as recommended by soils engineer.
w Construct length of 50 ft minimum, and 30 ft minimum width.

= Rumble racks constructed of steel panels with ridges and installed in the stabilized
entrance/exit will help remove additional sediment and to keep adjacent streets clean.

»  Provide ample turning radii as part of the entrance.
= Limit the points of entrance/exit to the construction site.
= Limit speed of vehicles to control dust.

m  Properly grade each construction entrance/exit to prevent runoff from leaving the
construction site.

= Route runoff from stabilized entrances/exits through a sediment trapping device before
discharge.

= Design stabilized entrance/exit to support heaviest vehicles and equipment that will use it.

——— e e — S _———————————
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Stabilized Construction Entrance/Exit TC-1

= Select construction access stabilization (aggregate, asphaltic concrete, concrete) based on
longevity, required performance, and site conditions. Do not use asphalt concrete (AC)
grindings for stabilized construction access/roadway.

» [faggregate is selected, place crushed aggregate over geotextile fabric to at least 12 in. depth,
or place aggregate to a depth recommended by a geotechnical engineer. A crushed aggregate
greater than 3 in. but smaller than 6 in. should be used.

s Designate combination or single purpose entrances and exits to the construction site.

= Require that all employees, subcontractors, and suppliers utilize the stabilized construction
access.

s Implement SE-7, Street Sweeping and Vacuuming, as needed.

s All exit locations intended to be used for more than a two-week period should have stabilized
construction entrance/exit BMPs.

Inspection and Maintenance

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

= Inspect local roads adjacent to the site daily. Sweep or vacuum to remove visible
accumulated sediment.

= Remove aggregate, separate and dispose of sediment if construction entrance/exit is clogged
with sediment.

s Keep all temporary roadway ditches clear.

m  Check for damage and repair as needed.

s Replace gravel material when surface voids are visible.

s Remove all sediment deposited on paved roadways within 24 hours.
s Remove gravel and filter fabric at completion of construction

Costs

Average annual cost for installation and maintenance may vary from $1,200 to $4,800 each,
averaging $2.400 per entrance. Costs will increase with addition of washing rack, and sediment
trap. With wash rack, costs range from $1,200 - $6,000 each, averaging $3,600 per entrance.

References

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.
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Stabilized Construction Entrance/Exit TC-1

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
USEPA Agency, 2002.

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

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

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

Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation
and Recreation, Division of Soil and Water Conservation, 1991,

Guidance Specifying Management Measures for Nonpoint Pollution in Coastal Waters, EPA
840-B-9-002, USEPA, Office of Water, Washington, DC, 1993.

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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Stabilized Construction Entrance/Exit TC-1
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Stabilized Construction Entrance/Exit TC-1
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Stabilized Construction Roadwa! TC-2

Categories
EC  Erosion Control 3]
SE  Sediment Control =
TC  Tracking Control &
WE  Wind Erasion Contral
NS Non-Stormwater
Management Control
WA Waste Management and
Materials Poflution Control
Legend:

¥ Primary Objective
[X Secondary Objective

Targeted Constituents

Description and Purpose

i . . Sediment %
Access roads, subdivision roads, parking areas, and other onsite O
vehicle transportation routes should be stabilized immediately Trash
after grading, and frequently maintained to prevent erosion and
control dust. Metals
Bacteria
Suitable Applications Oil and Grease
This BMP should be applied for the following conditions: Organics

= Temporary Construction Traffic:
Potential Alternatives

- Phased construction projects and offsite road access Nisoe
- Construction during wet weather

m  Construction roadways and detour roads:
- Where mud tracking is a problem during wet weather
- Where dust is a problem during dry weather
- Adjacent to water bodies
- Where poor soils are encountered

Limitations

»  The roadway must be removed or paved when construction
is complete.

s Certain chemical stabilization methods may cause
stormwater or soil pollution and should not be used. See
WE-1, Wind Erosion Control.

CALIFORNIA STORMWATER

GUALITY ASSOCIATION
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Stabilized Construction Roadway TC-2

s Management of construction traffic is subject to air quality control measures. Contact the
local air quality management agency.

=  Materials will likely need to be removed prior to final project grading and stabilization.
= Use of this BMP may not be applicable to very short duration projects.

Implementation
General

Areas that are graded for construction vehicle transport and parking purposes are especially
susceptible to erosion and dust. The exposed soil surface is continually disturbed, leaving no
opportunity for vegetative stabilization. Such areas also tend to collect and transport runoff
waters along their surfaces. During wet weather, they often become muddy quagmires that
generate significant quantities of sediment that may pollute nearby streams or be transported
offsite an the wheels of construction vehicles. Dirt roads can become so unstable during wet
weather that they are virtually unusable.

Efficient construction road stabilization not only reduces onsite erosion but also can
significantly speed onsite work, avoid instances of immobilized machinery and delivery vehicles,
and generally improve site efficiency and working conditions during adverse weather

Installation/Application Criteria

Permanent roads and parking areas should be paved as soon as possible after grading. As an
alternative where construction will be phased, the early application of gravel or chemical
stabilization may solve potential erosion and stability problems. Temporary gravel roadway
should be considered during the rainy season and on slopes greater than 5%.

Temporary roads should follow the contour of the natural terrain to the maximum extent
possible. Slope should not exceed 15%. Roadways should be carefully graded to drain
transversely. Provide drainage swales on each side of the roadway in the case of a crowned
section or one side in the case of a super elevated section. Simple gravel berms without a trench
can also be used.

Installed inlets should be protected to prevent sediment laden water from entering the storm
sewer system (SE-10, Storm Drain Inlet Protection). In addition, the following criteria should
be considered.

= Road should follow topographic contours to reduce erosion of the roadway.
»  The roadway slope should not exceed 15%.

®  Chemical stabilizers or water are usually required on gravel or dirt roads to prevent dust
(WE-1, Wind Erosion Control).

= Properly grade roadway to prevent runoff from leaving the construction site.

s Design stabilized access to support heaviest vehicles and equipment that will use it.

————— —— = ==
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Stabilized Construction_ Roadway TC-2

m  Stabilize roadway using aggregate, asphalt concrete, or concrete based on longevity, required
performance, and site conditions. The use of cold mix asphalt or asphalt concrete (AC)
grindings for stabilized construction roadway is not allowed.

s Coordinate materials with those used for stabilized construction entrance/exit points.

m Ifaggregate is selected, place crushed aggregate over geotextile fabric to at least 12 in. depth.
A crushed aggregate greater than 3 in. but smaller than 6 in. should be used.

Inspection and Maintenance

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

m  Keep all temporary roadway ditches clear.

= When no longer required, remove stabilized construction roadway and re-grade and repair
slopes.

s Periodically apply additional aggregate on gravel roads.

s Active dirt construction roads are commonly watered three or more times per day during the
dry season.

Costs

Gravel construction roads are moderately expensive, but cost is often balanced by reductions in
construction delay. No additional costs for dust control on construction roads should be
required above that needed to meet local air quality requirements.

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.

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

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

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

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department of Ecology, February 1992.
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Stabilized Construction Roadway TC-2

Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation
and Recreation, Division of Soil and Water Conservation, 1991.

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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Entrance/Outlet Tire Wash

TC-3

Categories

EC  Erosion Control
SE  Sediment Control
TC  Tracking Control

WE  Wind Erosion Cantral
NS Non-Stormwater
Management Coniral
Wasle Management and
Materials Pallution Conirol

= &=

Description and Purpose

A tire wash is an area located at stabilized construction access
points to remove sediment from tires and under carriages and
to prevent sediment from being transported onto public
roadways.

Suitable Applications

Tire washes may be used on construction sites where dirt and
mud tracking onto public roads by construction vehicles may
gcour,

Limitations
m  The tire wash requires a supply of wash water.

= A turnout or doublewide exit is required to avoid having
entering vehicles drive through the wash area.

» Do not use where wet tire trucks leaving the site leave the
road dangerously slick.

Implementation

= Incorporate with a stabilized construction entrance/exit.
See TC-1, Stabilized Construction Entrance/Exit.

= Construct on level ground when possible, on a pad of coarse

aggregate greater than 3 in. but smaller than 6 in. A
geotextile fabric should be placed below the aggregate.

s Wash rack should be designed and
constructed/manufactured for anticipated traffic loads.

MNovember 2009

Construction
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Legend:
Primary Objective
X Secondary Objective

Targeted Constituents

Sediment %}
Nutrienis

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

TC-1 Stabilized Construction
Entrance/Exit
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Entrance/Outlet Tire Wash TC-3

= Provide a drainage ditch that will convey the runoff from the wash area to a sediment
trapping device. The drainage ditch should be of sufficient grade, width, and depth to carry
the wash runoff.

m  Use hoses with automatic shutoff nozzles to prevent hoses from being left on.

m  Require that all employees, subcontractors, and others that leave the site with mud caked
tires and undercarriages to use the wash facility,

= Implement SC-7, Street Sweeping and Vacuuming, as needed.

Costs
Costs are low for installation of wash rack,

Inspection and Maintenance

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

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

s Remove accumulated sediment in wash rack and/or sediment trap to maintain system
performance.

= Inspect routinely for damage and repair 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 Cantrol Program; Program Development and Approval Guidance,
Working Group, Working Paper; USEPA, April 1992.

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

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

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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En_trance/ Outlet Tire Wash - TC-3
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Section 4
Non-Stormwater Management and

Material Management BMPs

4.1 Non-Stormwater Management BMPs

The discharge of materials other than stormwater
and authorized non-stormwater discharges is Table 4-1 Non-Stormwater

prohibited by NPDES regulations as well as other Management BMPs
local codes and ordinances. It is recognized that BMP# |[BMP Name

certain authorized non-stormwater discharges may

be necessary for the completion of construction NS-1 | Water Conservation Practices
;J_m:]ects. E‘Tu(.:h d!scharges mclw:]de butrare not NS-2 | Dewatering Operations!

limited to irrigation of vegetative erosion control

measures, and pipe flushing and testing. NS-3 | Paving and Grinding Operations®
Non-stormwater management BMPs are source NS-4 | Temporary Stream Crossing

control BMPs that prevent pollution by limiting or

reducing potential pollutants at their source or NS-5 | Clear Water Diversion

:ahmmahng off-site dlschatrge. These pra{:tmes. NS-6 | Illicit Connection/Discharge
involve day-to-day operations of the construction
site and are usually under the control of the NS-7 | Potable Water/Irrigation

contractor. These BMPs are also referred to as

" i P— P NS-8 | Vehicle and Equipment Cleani
“good housekeeping practices” which involve quif aning

keeping a clean, orderly construction site. NS-9 | Vehicle and Equipment Fueling
Non-stormwater management BMPs also include NS-16 | Velicle and Bquipment Mafntenance
procedures and practices designed to minimize or

eliminate the discharge of pollutants from vehicle NS-11 | Pile Driving Operations

and equipment cleaning, fueling, and maintenance

A g N&-12 | Concrete Curing!
operations to stormwater drainage systems or to

watercourses. NS-13 | Concrete Finishing'

Table 4-1 lists the non-stormwater management NS-14 | Material and Equipment Use
BMPs. All these BMPs must be implemented

depending on the conditions and applicability of N§-15 | Demolition Adjacent to Water

deployment described as part of the BMP. The key
to implementing these BMPs is to maintain a clean
site and keep water, runoff, and run-on away from 1) BMP fact sheet updated in 2009

NS-16 | Temporary Batch Plants!

potential pollutants, including bare soil. In general,
conduct construction activities so that: potential pollutants are not discharged directly to
drainage systems; generation of potential pollutants is limited; and pollutants that are generated
are contained and cleaned up immediately and are therefore not available for later discharge.
These BMPs are fundamental to water quality protection and all sites must implement non-
stormwater BMPs appropriate for the construction activities being performed.

It is recommended that owners and contractors be vigilant regarding implementation of these
BMPs, including making their implementation a condition of continued employment, and part

— ——

November 2009 California Stormwater BMP Handboaok 4-1
Construction

WWW.Casga.org



Section 4
Non-Stormwater Management and Material Management BMPs

of all prime and subcontract agreements. By doing so, the chance of inadvertent violation by an
uncaring individual can be prevented, potentially saving thousands of dollars in fines and
project delays. Also, if procedures are not properly implemented and/or if BMPs are
compromised then the discharge may be subject to additional sampling and analysis
requirements for non-visible pollutants contained in the Geperal Permit. (See section 2.5.5 of
this handbook.)

4.2 Waste Management & Materials Pollution
Control BMPs

Waste management and materials pollution control
BMPs, like non-stormwater management BMPs, are Table 4-2  Waste Management &
source control BMPs that prevent pollution by Materials Pollution

limiting or reducing potential pollutants at their Control EMPs
source before they come in contact with stormwater., |BMP# |BMP Name

These BMPs also involve day-to-day operations of

. ; WM-1 | Material Delivery and Storage!
the construction site, and are under the control of

the contractor, and are additional “good Wid-2 | Material Use!

housekeeping practices” which involve keeping a WM-3 | Stockpile Management!

clean, orderly construction site. These BMPs are : :
fundamental to water quality protection and all sites | WM-4 | Spill Prevention and Control

must implement waste management and/or WM-5 | Solid Waste Management

materials pollution control non-stormwater BMPs

" - a & & - r
appropriate for the construction activities being a6 | Baaidcus Weaete Manageiint

performed. Wh-7 | Contaminated Soil Management

Waste management consists of implementing WM-8 | Concrete Waste Management?

procedural and structural BMPs for handling,

. A P WM-g | Sanitary/ Septic Waste Management!
storing, and disposing of wastes generated by a i Ty epth a8

construction project to prevent the release of waste WM-10 | Liquid Waste Management!

materials into stormwater runoff or discharges

2 1) BMP fact sheet updated in 2009
through proper management of the following types

of wastes:
s Solid
s Sanitary
s Concrete

s Hazardous
= Equipment-related wastes

Materials pollution control (also called materials handling) consists of implementing procedural
and structural BMPs in the handling of, storing, and the using of construction materials. The
BMPs are intended to prevent the release of pollutants during stormwater and non-stormwater
discharges. The objective is to prevent or reduce the opportunity for contamination of
stormwater runoff from construction materials by covering and/or providing secondary
containment of storage areas and/or by taking adequate precautions when handling materials.

November 2009 California Stormwater BMP Handbook 4-2
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Section 4
Non-Stormwater Management and Material Management BMPs

These controls must be implemented for all applicable activities, material usage, and site
conditions. The discharge of construction materials or wastes from a site is prohibited.

Table 4-2 lists the waste management and materials pollution control BMPs. It is important to
note that these BMPs should be implemented depending on the conditions/applicability of
deployment described as part of the BMP.

4.3 Fact Sheet Format

A BMP fact sheet is a short document that presents
detailed information about a particular BMP. Typically | NS-xx Example Fact Sheet
each fact sheet contains the information outlined in Description and Purpose

Figure 4-1. Completed fact sheets for each of the above Suitable Applications

activities are provided in Section 4.4.

Limitations

The fact sheets also contain side bar presentations with
information on BMP categories, targeted constituents,
removal effectiveness, and potential alternatives.

4.4 BMP Fact Sheets

BMP Fact Sheets for non-stormwater management and
waste management and materials pollution control Figure 4-1
follow. The BMP fact sheets are individually page Example Fact Sheet
numbered and are suitable for inclusions in SWPPPs.

Copies of the fact sheets can be individually downloaded from the CASQA BMP Handbook

website at http://www,casqa.org.
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Water Conservation Practices

NS-1

Categories

EC  Erosion Control =

SE  Sediment Control 3

TC  Tracking Control

WE Wind Erosion Control
Non-Stormwatear

NS Management Control &
Waste Management and

- Materials Pollution Cantral

Description and Purpose

Water conservation practices are activities that use water
during the construction of a project in a manner that avoids
causing erosion and the transport of pollutants offsite. These

practices can reduce or eliminate non-stormwater discharges.

Suitable Applications

Water conservation practices are suitable for all construction
sites where water is used, including piped water, metered
water, trucked water, and water from a reservoir.

Limitations
a  MNone identified.

Implementation
m  Keep water equipment in good working condition.

Stabilize water truck filling area.

= Repair water leaks promptly.

= Washing of vehicles and equipment on the construction site

is discouraged.

= Avoid using water to clean construction areas. If water
must be used for cleaning or surface preparation, surface
should be swept and vacuumed first to remove dirt. This
will minimize amount of water required.

®  [irect construction water runoff to areas where it can soak

—_—
Movember 2009

Caonstruction
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Legend:
%} Primary Objective
X Secondary Objective

Targeted Constituents

Sediment o)
Nutrients

Trash

Metals

Bacteria

Oit and Grease

Organics

Potential Alternatives

None
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Water Conservation Practices NS-1

into the ground or be collected and reused.

= Authorized non-stormwater discharges to the storm drain system, channels, or receiving
waters are acceptable with the implementation of appropriate BMPs.

= Lock water tank valves to prevent unauthorized use.

Costs
The cost is small to none compared to the benefits of conserving water.

Inspection and Maintenance

» Inspect and verify that activity based BMPs are in place prior to the commencement of
authorized non-stormwater discharges.

= Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
are occuring.

m  Repair water equipment as needed to prevent unintended discharges.
- Water trucks
- Water reservoirs (water buffalos)
- Irrigation systems
- Hydrant connections

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Vehicle and Equipment Cleanin NS-8

Categories

EC  Erosion Control

SE  Sediment Control

TC  Tracking Coniral

WE  Wind Erosion Control

Non-Stormwater
s Management Control =

W Waste Management and
Materials Pollution Contral

Legend:
%] Primary Objective
3] Secondary Objective

Targeted Constituents

Description and Purpose Sadimant
Vehicle and equipment cleaning procedures and practices Nutrients )
eliminate or reduce the discharge of pollutants to stormwater Trash

from vehicle and equipment cleaning operations. Procedures Metals

and practices include but are not limited to: using offsite .

facilities; washing in designated, contained areas only; B?ctma

eliminating discharges to the storm drain by infiltrating the Oil and Grease M
wash water; and training employees and subcontractors in Organics i

proper cleaning procedures.

Suitable Applicatinns Potential Alternatives

These procedures are suitable on all construction sites where None
vehicle and equipment cleaning is performed.

Limitations
Even phosphate-free, biodegradable soaps have been shown to
be toxic to fish before the soap degrades. Sending

vehicles/equipment offsite should be done in conjunction with
TC-1, Stabilized Construction Entrance/Exit.

Implementation

Other options to washing equipment onsite include contracting
with either an offsite or mobile commercial washing business.
These businesses may be better equipped to handle and dispose

of the wash waters properly. Performing this work offsite can
also be economical by eliminating the need for a separate

washing operation onsite. ——
If washing operations are to take place onsite, then: al W
Bop P CASQA
s =T —— = T ==
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Vehicle and Eguiement Cleaning NS-8

= Use phosphate-free, biodegradable soaps.
= Educate employees and subcontractors on pollution prevention measures.

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

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

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

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

- Located away from storm drain inlets, drainage facilities, or watercourses

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

- Configured with a sump to allow collection and disposal of wash water
- Nodischarge of wash waters to storm drains or watercourses
- Used only when necessary

s When cleaning vehicles and equipment with water:

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

- Use positive shutoff valve to minimize water usage

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

Costs

Cleaning vehicles and equipment at an offsite facility may reduce overall costs for vehicle and
equipment cleaning by eliminating the need to provide similar services onsite. When onsite
cleaning is needed, the cost to establish appropriate facilities is relatively low on larger, long-
duration projects, and moderate to high on small, short-duration projects.

——a— e —————————— - -
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Vehicle and Equipment Cleaning NS-8

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.

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

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

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

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

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

References

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

Swisher, R.D. Surfactant Biodegradation, Marcel Decker Corporation, 1987.
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Vehicle and Ec!uipment Fueling NS-9

Description and Purpose

Vehicle equipment fueling procedures and practices are
designed to prevent fuel spills and leaks, and reduce or
eliminate contamination of stormwater. This can be
accomplished by using offsite facilities, fueling in designated
areas only, enclosing or covering stored fuel, implementing spill
controls, and training employees and subcontractors in proper
fueling procedures.

Suitable Applications

These procedures are suitable on all construction sites where
vehicle and equipment fueling takes place.

Limitations

Onsite vehicle and equipment fueling should only be used
where it is impractical to send vehicles and equipment offsite
for fueling. Sending vehicles and equipment offsite should be
done in conjunction with TC-1, Stabilized Construction
Entrance/ Exit.

Implementation

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

»  Discourage "topping-off” of fuel tanks.

= Absorbent spill cleanup materials and spill kits should be
available in fueling areas and on fueling trucks, and should

Categories

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE Wind Eroston Control

o Iﬂgrr::;:m? E:Er;num Z

Wit Wﬂsll[l: Managm_nent and
Matesials Pollution Contral

Legend:
& Primary Objective
[ Secondary Objective

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease
Organics

Potential Alternatives

None
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Vehicle and Eguiement Fueling NS-9

be disposed of properly after use.

= Drip pans or absorbent pads should be used during vehicle and equipment fueling, unless
the fueling is performed over an impermeable surface in a dedicated fueling area.

= Use absorbent materials on small spills. Do not hose down or bury the spill. Remove the
adsorbent materials promptly and dispose of properly.

= Avoid mobile fueling of mobile 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.

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

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

® 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.

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

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

s 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

= 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.

Iinspection and Maintenance
s 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.

s Keep ample supplies of spill cleanup materials onsite.

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

e ——— =
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Vehicle and Eﬂuipment Fueling NS-9

References

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

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance,
Working Group Working Paper; USEPA, April 1992,

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

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992,
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Stockeile Management WM-3

Categories

EC  Erosion Control

SE  Sediment Contral 3]
TC  Tracking Control

WE  Wind Erosion Control

NS Mon-Stormwater
Management Canirol

Waste Management and
WM\ raterials Polution Control 3

Legend:
Primary Category
[ Secondary Category

Targeted Constituents

Description and Purpose

Stockpile management procedures and practices are designed Sediment
to reduce or eliminate air and stormwater pollution from Nutrients
stockpiles of soil, soil amendments, sand, paving materials such Trash %}
as portland cement concrete (PCC) rubble, asphalt concrete Metals |
(AC), asphalt concrete rubble, aggregate base, aggregate sub Bacleria

base or pre-mixed aggregate, asphalt minder (so called “cold Oil and Grease &
mix" asphalt}, and pressure treated wood. Organics &
Suitable Applications

Implement in all projects that stockpile soil and other loose Potential Alternatives
materials. e

Limitations

m  Plastic sheeting as a stockpile protection is temporary and
hard to manage in windy conditions. Where plastic is used,
consider use of plastic tarps with nylon reinforcement
which may be more durable than standard sheeting.

s Plastic sheeting can increase runoff volume due to lack of
infiltration and potentially cause perimeter control failure.

m  Plastic sheeting breaks down faster in sunlight.

m  The use of Plastic materials and photodegradable plastics
should be avoided.

Implementation

Protection of stockpiles is a year-round requirement. To properly
manage stockpiles:

CALTTORNIA STORMWATER
QUALITY FOC A T IO
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Stockpile Management WM-3

®  On larger sites, a minimum of 50 ft separation from concentrated flows of stormwater,
drainage courses, and inlets is recommended.

= All stockpiles are required to be protected immediately if they are not scheduled to be used
within 14 days.

»  Protect all stockpiles from stormwater runon using temporary perimeter sediment barriers
such as compost berms (SE-13), temporary silt dikes (SE-12), fiber rolls (SE-5), silt fences
(SE-1), sandbags (SE-8), gravel bags (SE-6), or biofilter bags (SE-14). Refer to the individual
fact sheet for each of these controls for installation information.

= Implement wind erosion control practices as appropriate on all stockpiled material. For
specific information, see WE-1, Wind Erosion Control.

= Manage stockpiles of contaminated soil in accordance with WM-7, Contaminated Soil
Management.

» Place bagged materials on pallets and under cover.
m  Ensure that stockpile coverings are installed securely to protect from wind and rain.

= Some plastic covers withstand weather and sunlight better than others. Select cover
materials or methods based on anticipated duration of use.

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

Soil stockpiles
= Soil stockpiles should be covered or protected with soil stabilization measures and a
temporary perimeter sediment barrier at all times.

s Temporary vegetation should be considered for topsoil piles that will be stockpiled for
extended periods.

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

= Stockpiles should be covered and protected with a temporary perimeter sediment barrier at
all times.

Stockpiles of “cold mix"

= Cold mix stockpiles should be placed on and covered with plastic sheeting or comparable
material at all times and surrounded by a berm,

Stockpiles of fly ash, stucco, hydrated lime

»  Stockpiles of materials that may raise the pH of runoff (i.e., basic materials) should be
covered with plastic and surrounded by a berm.

—_— e ———————— =~
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Stockpile Management WM-3

Stockpiles/Storage of wood (Pressure treated with chromated copper arsenate or ammoniacal
ropper zine arsenate

n  Treated wood should be covered with plastic sheeting or comparable material at all times
and surrounded by a berm.

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

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

m  Stockpiles of “cold mix" and treated wood, and basic materials should be placed on and
covered with plastic sheeting or comparable material and surrounded by a berm prior to the
onset of precipitation.

s The downstream perimeter of an active stockpile should be protected with a linear sediment
barrier or berm and runoff should be diverted around or away from the stockpile on the
upstream perimeter.

Costs

For cost information associated with stockpile protection refer to the individual erosion or
sediment control BMP fact sheet considered for implementation (For example, refer to SE-1 Silt
Fence for installation of silt fence around the perimeter of a stockpile.)

Inspection and Maintenance

»  Stockpiles must be inspected in accordance with General Permit requirements for the
associated project type and risk level, It is recommended that at a minimum, BMPs be
inspected weekly, prior to forecasted rain events, daily during extended rain events, and
after the conclusion of rain events.

= It may be necessary to inspect stockpiles covered with plastic sheeting more frequently
during certain conditions (for example, high winds or extreme heat).

s Repair and/or replace perimeter controls and covers as needed to keep them functioning
properly.
= Sediment shall be removed when it reaches one-third of the barrier height.

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003,
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Seill Prevention and Control

WM-4

Description and Purpose

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

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

Suitable Applications

This BMP is suitable for all construction projects. Spill control
procedures are implemented anytime chemicals or hazardous
substances are stored on the construction site, including the
following materials:

»  Soil stabilizers/binders
®  Dust palliatives

s Herbicides

s Growth inhibitors

m  Fertilizers

»  Deicing/anti-icing chemicals

Movember 2009 Califarnia Stormwater BMP Handbook
Construction
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Categories

EC  Erosion Control

SE  Sediment Control
TC  Tracking Control

WE Wind Erasion Control
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L

Non-Stormwater
Management Control

Waste Management and &
Materials Pollution Control

Legend:
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Seill Prevention and Control WM-4

s Fuels
s Lubricants
m  Other petroleum distillates

Limitations
= [nsome cases it may be necessary to use a private spill cleanup company.

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

s 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

s 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.

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

= Establish a continuing education program to indoctrinate new employees.

= 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.

= 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.

= Train employees in spill prevention and cleanup.

= Designate responsible individuals to oversee and enforce control measures.

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

s Do not bury or wash spills with water.
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Seill Prevention and Control WM-4

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

» Do not allow water used for cleaning and decontamination to enter storm drains or
watercourses. Collect and dispose of contaminated water in accordance with WM-10, Liquid
Waste Management.

» Contain water overflow or minor water spillage and do not allow it to discharge into
drainage facilities or watercourses.

= 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
®  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 spills. Clean up as much of the material as possible
and dispose of properly. See the waste management BMPs in this section for specific
information.

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

m  Use absorbent materials on small spills rather than hosing down or burying the spill.
=  Absorbent materials should be promptly removed and disposed of properly.
»  Follow the practice below for a minor spill:

- Contain the spread of the spill.

- Recover spilled materials.

- Clean the contaminated area and properly dispose of contaminated materials.

Semi-Significant Spills

= Semi-significant spills still can be controlled by the first responder along with the aid of
other personnel such as laborers and the foreman, etc. This response may require the
cessation of all other activities.
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SEiII Prevention and Control WM-4

= Spills should be cleaned up immediately:
- Contain spread of the spill.
- Notily the project foreman immediately.

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

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

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

Significant/Hazardous Spills

» For significant or hazardous spills that cannot be controlled by personnel in the immediate
vicinity, the following steps should be taken:

- Notily 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
= Report significant spills to local agencies, such as the Fire Department; they can assist in
cleanup.

s Federal regulations require that any significant oil spill into a water body or onto an
adjoining shoreline be reported to the National Response Center (NRC) at 800-424-8802
(24 hours).

Use the following measures related to specific activities:
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Seill Prevention and Control WM-4

Vehicle and Equipment Maintenance

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

Regularly inspect onsite vehicles and equipment for leaks and repair immediately

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

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

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

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

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

Inspection and Maintenance

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.

= Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
occur,
- === —————x —_——
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Seill Prevention and Ct_:)ntrol WM-4

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

m  Update your spill prevention and control plan and stock cleanup materials as changes occur
in the types of chemicals onsite.

References

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

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

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Solid Waste Management WM-5

Categories

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE Wind Erosion Control

ns  Nom-Stormwater
Management Control

Waste Management and &
Materials Pollution Control

Legend:
| Primary Objective

[ Secondary Objective

Targeted Constituents

Description and Purpose Sediment &
Solid waste management procedures and practices are designed Nutrients
to prevent or reduce the discharge of pollutants to stormwater dath 7
from solid or construction waste by providing designated waste i &
collection areas and containers, arranging for regular disposal, 13|5_
and training employees and subcontractors. Bacteria

Oil and Grease &
Suitable Applications Organics ]

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

Potential Alternatives

m  Solid waste generated from trees and shrubs removed None
during land clearing, demolition of existing structures
(rubble}, and building construction

» Packaging materials including wood, paper, and plastic

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

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

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

»  Highway planting wastes, including vegetative material,

CALIPORNIA STORMWATTR
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Solid Waste Ma nagement WM-5

plant containers, and packaging materials

Limitations

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

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

= Select designated waste collection areas onsite.

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

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

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

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

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

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

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

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

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

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

Education

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

= Instruct employees and subcontractors on identification of solid waste and hazardous waste.
s Educate employees and subcontractors on solid waste storage and disposal procedures.

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

- - — —_—
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Solid Waste Management WM-5

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

Prohibit littering by employees, subcontractors, and visitors.

Minimize production of solid waste materials wherever possible.

Collection, Storage, and Disposal

Littering on the project site should be prohibited.

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

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

Litter from work areas within the construction limits of the project site should be collected
and placed in watertight dumpsters at least weekly, regardless of whether the litter was
generated by the contractor, the public, or others. Collected litter and debris should not be
placed in or next to drain inlets, stormwater drainage systems, or watercourses.

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

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

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

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

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

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

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

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

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

For disposal of hazardous waste, see WM-6, Hazardous Waste Management. Have
hazardous waste hauled to an appropriate disposal and/or recycling facility.
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Solid Waite Management WM-5

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

Costs
All of the above are low cost measures.

Inspection and Maintenance

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

s Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
oceur

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

References

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

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

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Hazardous Waste Management WM-6

Categories

EC  Erosion Control

SE  Sediment Control

TC  Tracking Contraol

WE Wind Erosion Contral

NS Non-Stormwater
Management Conirol

Waste Management and
WM \aterais Poution Control 2

Legend:
Primary Objective
ry Oby

Secondary Objective

Targeted Constituents
Description and Purpose Sediment

Prevent or reduce the discharge of pollutants to stormwater from  pyyients |
ha;,ardlrf-u_s was.rtc thrluugh prﬂger aaterial use, waste disposal, Trach 7
drl tI'EIInlnE 0 Emp D}"EES dand subcontractors. Metals E
Suitable Applications Bacteria v
This best management practice (BMP) applies to all construction il and Grease 9
projects. Hazardous waste management practices are Organics ]
implemented on construction projects that generate waste from
the use of: Potential Alternatives

- Petroleum Products - Asphalt Products None

- Concrete Curing Compounds - Pesticides

- Palliatives - Acids

- Septic Wastes - Paints

- Stains - Solvents

- Wood Preservatives - Roofing Tar

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

261, or 302
CALINOSNLA STORMWATER
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—_— —_—_— = ==
November 2009 California Stormwater BMP Handbook 10l 6

Construction
WWW.Casqa.arg



Hazardous Waste Ma nagement WM-6

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

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

Limitations

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

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

n  This BMP does not cover aerially deposited lead (ADL) soils. For ADL soils refer to WM-7,
Contaminated Soil Management.

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

Material Use

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

= All hazardous waste should be stored, transported, and disposed as required in Title 22 CCR,
Division 4.5 and 49 CFR 261-263.

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

- Temporary containment facility should provide for a spill containment volume equal to
1.5 times the volume of all containers able to contain precipitation from a 25 year storm
event, plus the greater of 10% of the aggregate volume of all containers or 100% of the
capacity of the largest tank within its boundary, whichever is greater.

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

- Temporary containment facilities should be maintained free of accumulated rainwater
and spills. In the event of spills or leaks, accumulated rainwater and spills should be
placed into drums after each rainfall. These liquids should be handled as a hazardous
waste unless testing determines them to be non-hazardous. Non-hazardous liquids
should be sent to an approved disposal site.

- Sufficient separation should be provided between stored containers to allow for spill
cleanup and emergency response access.
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Hazardous Waste Ma nagement WM-6

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

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

m  Drums should not be overfilled and wastes should not be mixed.
»  Unless watertight, containers of dry waste should be stored on pallets.

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

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

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

= The following actions should be taken with respect to temporary contaminant:
- Ensure that adequate hazardous waste storage volume is available.
- Ensure that hazardous waste collection containers are conveniently located.

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

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

- Use containment berms in fueling and maintenance areas and where the potential for
spills is high.

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

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

—_—— e/ ==
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Halzardous Waste Management WM-6

- Clearly label all hazardous waste containers with the waste being stored and the date of
accumulation.

- Place hazardous waste containers in secondary containment.

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

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

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

Waste Recycling Disposal
= Select designated hazardous waste collection areas onsite.

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

m  Place hazardous waste containers in secondary containment.

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

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

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

s Arrange for regular waste collection before containers overflow.

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

Disposal Procedures

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

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

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

= Attention is directed to "Hazardous Material", "Contaminated Material”, and "Aerially

Deposited Lead” of the contract documents regarding the handling and disposal of

hazardous materials.

- —_———— e ===
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Hazardous Waste Management WM-6

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

s Educate employees and subcontractors on potential dangers to humans and the
environment from hazardous wastes.

= Instruct employees and subcontractors on safety procedures for common construction site
hazardous wastes.

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

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

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

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

m  Warning signs should be placed in areas recently treated with chemicals.
= Place a stockpile of spill cleanup materials where it will be readily accessible.
m [fa container does spill, clean up immediately.

Costs
All of the above are low cost measures.,

Inspection and Maintenance

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

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

= Hazardous waste should be regularly collected.

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

m  Waste storage areas should be kept 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.

= Hazardous spills should be cleaned up and reported in conformance with the applicable
Material Safety Data Sheet (MSDS) and the instructions posted at the project site.

—_— e = = = =
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Hazardous Waste Ma nagement WM-6

m  The National Response Center, at (800) 424-8802, should be notified of spills of federal
reportable quantities in conformance with the requirements in 40 CFR parts 110, 117, and
302. Also notify the Governors Office of Emergency Services Warning Center at (916) 845-

8911,

= A copy of the hazardous waste manifests should be provided.

References

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

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

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

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Sanitarx/ SeEtic Waste Management WM-9

Categories

ﬁ EC  Erosion Control
SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS MNon-Stormwater
Management Control

Waste Management and
WM\ raterials Pollsion Control 2

Legend:
¥ Primary Category
[x] Secondary Category

Description and Purpose Targeted Constituents
Proper sanitary and septic waste management prevent the Sediment
discharge of pollutants to stormwater from sanitary and septic Nutrients &
waste by providing convenient, well-maintained facilities, and Trash A
arranging for regular service and disposal.

Metals
Suitable Applications Batles &
Sanitary septic waste management practices are suitable for use O and Grease
at all construction sites that use temporary or portable sanitary Organics &

and septic waste systems.

Linitations Potential Alternatives

MNone identified. None

Implementation

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

Storage and Disposal Procedures

s Temporary sanitary facilities should be located away from
drainage facilities, watercourses, and from traffic
circulation. If site conditions allow, place portable facilities
a minimum of 50 feet from drainage conveyances and
traffic areas. When subjected to high winds or risk of high
winds, temporary sanitary facilities should be secured to
prevent overturning.

CALIFDERIA STORMWATIR
OLUALITY ASSROE&1ATIM
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Sanitar!/ SeEtic Waste Management WM-9

m  Temporary sanitary facilities must be equipped with containment to prevent discharge of
pollutants to the stormwater drainage system of the receiving water.

s Consider safety as well as environmental implications before placing temporary sanitary
[acilities.

m  Wastewater should not be discharged or buried within the project site.

= Sanitary and septic systems that discharge directly into sanitary sewer systems, where

permissible, should comply with the local health agency, city, county, and sewer district
requirements.

= Only reputable, licensed sanitary and septic waste haulers should be used.
m  Sanitary facilities should be located in a convenient location.
m  Temporary septic systems should treat wastes to appropriate levels before discharging.

= [fusing an onsite disposal system (OSDS), such as a septic system, local health agency
requirements must be followed.

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

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

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

n  Ifaspill does oceur from a temporary sanitary facility, follow federal, state and local
regulations for containment and clean-up.

Education

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

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

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

= Hold regular meetings to discuss and reinforce the use of sanitary facilities (incorporate into
regular safety meetings).

»  Establish a continuing education program to indoctrinate new employees.

Costs
All of the above are low cost measures.
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Sanitary/ Septic Waste Management WM-EL

Inspection and Maintenance

= BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

= Arrange for regular waste collection.

= Ifhigh winds are expected, portable sanitary facilities must be secured with spikes or
weighed down to prevent over turning.

= [fspills or leaks from sanitary or septic facilities occur that are not contained and discharge
from the site, non-visible sampling of site discharge may be required. Refer to the General
Permit or to your project specific Construction Site Monitoring Plan to determine if and
where sampling is required.

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003,

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

VISUAL INSPECTION AND SAMPLING FORMS



Visual Inspection Field Log Sheet

Date and Time of Inspection:

Report Date:

Inspection O Weekly O Before
Type: Predicted
Rain

O During Rain
Event

O Following
Quantifying
Rain Event

O Contained [O Quarterly Non-
Stormwater Stormwater
Release

Site Information

Construction Site Name:

Construction Stage and Completed Activities:

Approximate Area of Exposed Site:

Weather and Observations

Date Rain Predicted to Occur:

Predicted % Chance of Rain:

Estimate Storm Beginning: Estimate Storm Duration:

(Date

and Time)

(Hours)

Estimate Time Since Last Storm: Rain Gauge Reading:

(Days or Hours) (Inches)

Observations (if YES identify location):

Odors: O Yes O No Location:
Floating Material: O Yes O No Location:
Suspended Material: O VYes O No Location:
Sheen: O Yes O No Location:
Discolorations: O Yes O No Location:
Turbidity: O Yes O No Location:

Site Inspections
(add additional sheets or attach details BMP Inspection Checklists)

Outfalls/BMPs Evaluated

Deficiencies Noted

Photos Taken: O Yes

O No

Photo Reference IDs:

Corrective actions Identified
(note if SWPPP/REAP change is needed)

Inspector Information

Inspector Name:

Inspector Title:

Signature:

Date:
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Appendix H

Training Reporting Form

Project Name:

Contractor:

Storm Water Management Topic: (check as appropriate)

Erosion Control

Wind Erosion Control

Non-storm water management

Storm Water Sampling

Specific Training Objective:

Sediment Control

Tracking Control

Waste Management and Materials Pollution Control

Location: Date:
Instructor: Telephone:
Course Length (hours):
Attendee Roster (attach additional forms if necessary)
Name Company Phone

COMMENTS:
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Appendix |
Responsible Parties

Responsible Party and Role

Training

Owner:

The Boeing Company
5800 Woolsey Canyon Rd.
Chatsworth, CA 91304

Not Applicable

Legally Responsible Person (LRP)

Thomas Gallacher

Director; SSFL - Safety; Health; & Environmental
Affairs; Shared Services Group

(818) 466-8161

Not Applicable

Qualified SWPPP Developer (QSD):
Michael Flaugher, P.G.

MWH Americas, Inc

618 Michillinda Ave., Suite 200
Arcadia, CA 91007

(626) 568-6671

How to Select, Install, and Inspect Construction Site
Erosion and Sediment Control BMPs for NPDES Storm
Water Permit Compliance (2001) 8 hours

Water Pollution Control on Construction Sites for
Resident Engineers (2002) 8 hours

Inspection for Construction Site BMPs (as Facilitator,
2001, 2006, 2007) 4 hour courses

Sampling and Analysis Plan Review for SWPPPs (as
Facilitator, 2001) 2 hour course

Management of Construction Site Dewatering Activities
(as Facilitator, 2002-2003) 8 hour courses

Storm Water Pollution Prevention, Industrial (Facilitator,
2006, 2007) 2 hour courses

Storm water pollution prevention training module (Boeing
9CCMICON).

Qualified SWPPP Practitioner (QSP):
[CONTRACTOR]

Other:

Other:

Other:

List all authorized representatives who have authority to sign permit-related documents. Also, list the

individual, their role, and training.
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Appendix J

Contractors and Subcontractors

Project Name:

Contract Number:

SUBCONTRACT
OR COMPANY
NAME

CONTACT
NAME

ADDRESS

PHONE
NUMBER

CELL
PHONE
NUMBER

AREA OF
RESPONSIBILITY
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Appendix K

Construction Site Monitoring Program

L1 Summary of Risk Level 1 Monitoring
Type of Monitoring When
BMP Inspections Weekly and every 24 hours during extended storm events.
2 e . . . . All drainage areas, BMPs, and stormwater containments within
° Qualifying Rain Event: Pre-rain Inspection ) g .
= two business days of each qualifying rain event.
8 All discharge locations within two business days after each
? qualifying rain event.
% Qualifying Rain Event: Post-rain Inspection Visually observe discharge of contained stormwater when
7 discharged.
g
Non-stormwater Inspections Quarterly for each drainage area.
Within first two hours of discharge from site.
E o3 Non-visible Pollutants: Spill/BMP failure Collect samples of runoff affected by the spilled or released
s g-g based on pollutant source assessment material(s) and runoff unaffected by the spilled or released
o3 _: material(s).
& EcC
§ § < Particle Size Not applicable as the project is not building a sediment basin.
Other Not applicable as TMDLs are not applied.
L.2 Objectives of the Construction Site Monitoring Plan (CSMP)

The purpose of the CSMP is to address the following objectives:

L.3

To demonstrate that the site is in compliance with the discharge prohibitions and the
applicable Numeric Action Levels (NALs)/Numeric Effluent Limitations (NELs) of the General
Permit;

To determine whether non-visible pollutants are present at the construction site and are
causing or contributing to exceedances of water quality objectives;

To determine whether immediate corrective actions, additional Best Management Practices
(BMP) implementation, or Storm Water Pollution Prevention Plan (SWPPP) revisions are
necessary to reduce pollutants in storm water discharges and authorized non-storm water
discharges; and

To determine whether BMPs included in the SWPPP/Rain Even Action Plan (REAP) are
effective in preventing or reducing pollutants in storm water discharges and authorized non-
storm water discharges.

Visual Inspections

Visual inspections are required for all Risk Levels. Visual inspections will be conducted during
normal business hours, when weather conditions are safe (i.e. non-flooding or non-electrical
storms), and include BMPs, before and after qualifying rain events, and for non-stormwater
discharges. Visual inspections are required for the duration of the project with the goal of
confirming that appropriately selected BMPs have been implemented, are being maintained, and
are effective in preventing potential pollutants from coming in contact with stormwater. Blank and
completed visual inspection forms are presented in Appendix G of the SWPPP.
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BMP Inspections

The General Permit requires an inspection weekly and once each 24-hour period during extended
storm events. If deficiencies are identified, repairs or design changes to BMPs must be initiated
within 72 hours of identification and completed as soon as possible. In addition, the discharge of
stored or contained storm water that is derived from and discharged subsequent to a qualifying rain
event producing precipitation of 7z inch or more at the time of discharge will be inspected.

Qualifying Rain Event: Pre-Rain Inspections

The General Permit requires an inspection within two days prior to a predicted qualifying rain event
to make sure the BMPs are ready for the predicted rain. Use www.srh.noaa.gov to initiate an
inspection of 50% or greater probability of precipitation.

Qualifying Rain Event: Post-Rain Inspections

The General Permit requires an inspection within two business days after a qualifying rain event to
observe all discharge locations and the discharge of any stored or contained rainwater; to
determine if BMPs functioned as designed; and identify if any additional BMPs are required.

Non-Stormwater Discharge Inspections

The General Permit requires an inspection quarterly for the presence of non-stormwater discharges
to detect unauthorized non-stormwater discharges and observe authorized non-discharges.
Inspections are only required during normal business hours of the construction site.

L.4  Water Quality Sampling and Analysis

Water quality sampling and analysis is not required for Risk Level 1 projects, unless there is a risk
of non-visible pollutant discharge. The purpose is to determine whether BMPs implemented on a
construction site are effective in controlling potential construction site pollutants, which come in
contact with stormwater or non-stormwater.

Risk Level 1 Effluent Monitoring Requirements
m  Non-Visible Pollutants (only if BMP breach, malfunction, leakage, or spill): cadmium,
copper, lead, and/or mercury in areas defined on Figures 2 through 4

Risk Level 1 Sampling Locations
m  Non-Visible Pollutant Monitoring: Collect one sample down gradient (contamintated) and
one sample up gradient (uncontaminated) only if a breach, malfunction, leakage, or spill has
occurred.

Sample Collection and Handling

Samples collection will follow the Surface Water Ambient Monitoring Program (SWAMP) 2008
Quality Assurance Program Plan (QAPrP) at http://www.waterboards.ca.gov/water issues/
programs/swamp/. Samples will be collected by placing a separate lab-provided sample container
directly into a stream of water. This separate lab-provided sample container will be used to collect
water, which will be transferred to lab-provided sample bottles for laboratory analysis. For non-
visible pollutant samples, the up gradient (uncontaminated) sample shall be collected first prior to
collecting the down gradient sample to minimize cross-contamination. The sampling personnel will
collect the water up gradient of where they are standing. Once the separate lab-provided sample

Page 2



container is filled, the water sample will be poured directly into sample bottles provided by the
laboratory for the analyte(s) being monitored.

To maintain sample integrity and prevent cross-contamination, sampling collection personnel will:

Wear a clean pair of powder-free nitrile gloves prior to the collection and handling of each
sample at each location.

Not contaminate the inside of the sample bottle by not allowing it to come into contact with
any material other than the water sample.

Discard sample bottles or sample lids that have been dropped onto the ground prior to
sample collection.

Not leave the cooler lid open for an extended period of time once samples are placed inside.
Not sample near a running vehicle where exhaust fumes may impact the sample.

Not touch the exposed end of a sampling tube, if applicable.

Avoid allowing rainwater to drip from rain gear or other surfaces into sample bottles.

Not eat, smoke, or drink during sample collection.

Not sneeze or cough in the direction of an open sample bottle.

Minimize the exposure of the samples to direct sunlight, as sunlight may cause biochemical
transformation of the sample to take place.

Decontaminate sampling equipment prior to sample collection using a trisodium phosphate
(TSP)-soapy water wash, distilled water rinse, and final rinse with distilled water.

Dispose of decontamination water/soaps appropriately; i.e., not discharge to the storm drain
system or receiving water.

Sample Handling Procedures

Immediately following collection, sample bottles for laboratory analytical testing will be capped,
labeled, documented on a Chain of Custody form provided by the analytical laboratory, sealed in a
re-sealable storage bag, placed in an ice-chilled cooler, at or as near to 4 degrees Celsius as
practicable, and delivered within 48 hours to the a California state-certified laboratory.

Laboratory Name: Test America
Address: 17461 Derian Avenue
Address: Irvine, CA 92614
Telephone Number: 949-261-1022

Point of Contact: Heather Clark

Monitoring Preparation

The following are trained sample collectors for this project:

Name: Shelby Valenzuela Cell No. 626-255-0503

Name: Allison Ruotolo Cell No. 626-201-7749
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An adequate stock of monitoring supplies and equipment for sampling will be available on the
project site prior to a sampling event. Sampling supplies and equipment will be stored in a cool-
temperature environment that will not come into contact with rain or direct sunlight. Sampling
personnel will be available to collect samples during normal business hours. Supplies maintained
at the project site will include, but are not limited to, gloves, sample collection equipment, coolers,
appropriate number and volume of sample bottles, identification labels, re-sealable storage bags,
paper towels, personal rain gear, ice, Sampling Activity Log forms, and Chain of Custody (COC)
forms.

Sample Documentation Procedures

All original data documented on sample bottle identification labels, Chain of Custody forms, and
Inspection Checklists will be recorded using waterproof ink. These will be considered accountable
documents. If an error is made on an accountable document, the individual will make corrections by
lining through the error and entering the correct information. The erroneous information will not be
obliterated. All corrections will be initialed and dated.

Sampling and field analysis activities will be documented using the following:

m  Sample Bottle Identification Labels: Sampling personnel will attach an identification label to
each sample bottle. At a minimum, the following information will be recorded on the label, as
appropriate:

Project name
- Project number
- Unique sample identification number and location.

Quality assurance/quality control (QA/QC) samples shall be identified similarly using a
unique sample number or designation

Unique Duplicate RFI sample ID number and location
- Collection date/time (No time applied to QA/QC samples)

- Analysis constituent
m Field Logs: A log of sampling events will identify:

- Sampling date

- Separate times for collected samples and QA/QC samples recorded to the nearest
minute

- Unique sample identification number and location

- Analysis constituent

- Names of sampling personnel

- Weather conditions (including precipitation amount)
- Field analysis results (i.e. pH and turbidity)

- Other pertinent data
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m  Chain of Custody (COC) forms: All samples to be analyzed by a laboratory will be
accompanied by a COC form provided by the laboratory. Only the sample collectors will
sign the COC form over to the lab. COC procedures will be strictly adhered to for QA/QC
purposes.

m  Storm Water Quality Construction Inspection Checklists: When applicable, the contractor’s
storm water inspector will document on the checklist that samples for non-visible pollutants
were taken during a rain event.

Sample Analysis

Samples will be analyzed for the applicable constituents using the analytical methods identified in
following table.

L.5 Data Adequacy Evaluation

A Level Il data validation procedure will be utilized for this program in order to obtain an adequate
level of confidence in the data presented and relied upon for forming conclusions. A Level Il data
review includes a cursory review of laboratory data for precision, accuracy, representativeness,
completeness, and comparability. Laboratory QC data will be reviewed for laboratory and
instrument precision and accuracy from laboratory control sample/laboratory control sample
duplicate recoveries and relative percent differences, matrix spike/matrix spike duplicate sample
recoveries and relative percent differences. Samples will be evaluated for representativeness of
laboratory and site conditions based on the review of the method blanks and field blanks. The
results will be reviewed for completeness and comparability based on the analytical methods used,
sample preservation and holding time criteria specified for each method, and the laboratory
reporting limits. Laboratory-established QC acceptance criteria will be used to evaluate the above
QC parameters.

L.6 Reporting and Records Retention

Numeric Action Level Exceedance Report

If the NAL is exceeded, all storm event sampling results must be electronically submited to the
SWRCB’s SMARTS no later than 10 days after conclusion of the storm event. In addition, the
RWQCB may request the submittal of an NAL Exceedance Report that will include:

m  Analytical method(s), method reporting unit(s), and method detection limit(s) of each
analytical parameter;

m Date, place, time of sampling, visual inspections, and/or measurements, including
precipation; and

m Description of the current BMPs associated with the sample that exceeded the NAL and the
proposed corrective actions taken.

Page 5



9 abed

swelbi|IN Bw

JBHIINN qw

POy SUlIN €ONH

I8y 1 AKousby UoNo8}0Id [EJUSWIUOIIAUT "S'N vd3

snis|a) saalbag Do
:S9JON
suoneoloads Juswnisul 0} pajelqiie ‘Jajaw plaly asn Hd
shep gz /6w 2162100000 V0., Vd3 Anose\ TV1OL
J/6w 100 €ONH qwQosg X L pesq TvL1OL

A A
shep 081 /6w 00°0 susifdoudfiod 0109 Vd3 1eddoD 101
/8w G000 wniwpe) V101
SulL ywi Buuoday uoljeAldsald ajdweg apog 9|dweg SwInIoA poyla|N |eonAjeuy juanjisuod
BuipjoH wnwixep . ; ; a|dwes wnwiui ; ;

sjueln|jod a|qISIA-UON Buliojiuo 1o} sisAjeuy pue uoljeAlasald ‘uo1}oa|jo) ajdwes

€-009 319V.L




Annual Report
Electronically submit an Annual Report no later than September 1 each year. The

Annual Report must be certified in accordance with the Special Provisions of the
General Permit. The Annual Report must include the following storm water monitoring
information:

A summary and evaluation of all sampling and analysis results, including original
laboratory reports;

The analytical method(s), method reporting unit(s), and method detection limit(s)
of each analytical parameter;

A summary of all corrective actions taken during the compliance year;

Identification of any compliance activities or corrective actions that were not
implemented;

A summary of all violations of the General Permit;

The individual(s) who performed facility inspections, sampling, visual inspections,
and/or measurements, including precipitation (rain gauge); and

The visual observations and sample collection exception records and report.

Records Retention

Records shall be retained for a minimum of three years from the date of submittal or
longer if required by the RWQCB for the following items:

The date, place, and time of facility inspections, sampling, visual inspections,
and/or measurements, including precipitation;

The individual(s) who performed facility inspections, sampling, visual inspections,
and/or measurements;

The date and approximate time of analyses;
The individual(s) who performed the analyses;

A summary of all analytical results from the last three years, the method dection
limits and reporting limits, and the analytical techniques or methods used;

Rain gauge readings from site inspections;
QA/QC records and results;

Non-storm water discharge inspections and visual inspections and storm water
discharge visual observation records;

Visual observation and sample collection exemption records;
NAL Exceedance Reports and NEL Violation Reports; and

The records of any corrective actions and follow-up activities that resulted from
analytical results, and visual inspections.

Results of field measurements, laboratory results, training logs, COCs, and other
documentation related to sampling and analysis must be kept in the SWPPP.
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