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1.0 SWPPP Certifications and Approvals

1.1 SWPPP Certification by Preparer

Project Name: LS Power — South Bay Energy Facility
Project Number: 136469

| certify under a penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to ensure that
qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system or those persons directly
responsible for gathering the information, to the best of my knowledge and belief, the
information submitted is true, accurate, and complete. | am aware that there are
significant penalties for submitting false information, including the possibility of fines
and imprisonment for knowing violations.

Preparer’s Signature Date
Charles J. Schutty (913) 458-2369
Preparer’s Name and Title Telephone Number

136469 - 060506 1-1
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1.2 Owner Approval and Certification of SWPPP

Owner’s (or Authorized Representative's)
Approval and Certification of the
Storm Water Pollution Prevention Plan

Project Name:
Project Number:

| certify under a penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to ensure that
qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system or those persons directly
responsible for gathering the information, to the best of my knowledge and belief, the
information submitted is true, accurate, and complete. | am aware that there are
significant penalties for submitting false information, including the possibility of fines
and imprisonment for knowing violations.

Preparer’s Signature Date

Preparer’s Name and Title Telephone Number
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1.3 Annual Compliance Certification

By July 1 of each year, the Owner shall submit an Annual Certification of Compliance to
the appropriate Regional Water Quality Control Board (RWQCB), stating compliance
with the terms and conditions of the Permit and the Storm Water Pollution Prevention
Plan (SWPPP). The Annual Certification of Compliance and Approvals are included in
the following pages.
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2.0 SWPPP Amendments

2.1 SWPPP Amendment Certification and Approval

This SWPPP shall be amended for the following reasons:

. When there is a change in construction or operations that may affect the
discharge of pollutants to surface waters, groundwater(s), or a municipal
separate storm sewer system (M$4).

. If any condition of the Permit is violated or the genera objective of
reducing or eliminating pollutants in storm water discharges has not been
achieved. If the RWQCB determines that a Permit violation has occurred,
the SWPPP shall be amended and implemented within 14 calendar days
after notification by the RWQCB.

. Annualy, prior to the defined rainy season.

. When deemed necessary by the Owner.

The following items will be included in each amendment:

. The person who requested the amendment.
. The location of the proposed change.
. The reason for the proposed change.

. The original best management practice (BMP) proposed, if any.
. The new BMP proposed.

The amendments for this SWPPP, aong with the Owner’s Certification and the Owner
approval, are included in the following pages. Amendments are listed in the Amendment
Log in Section 2.2.
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SWPPP Amendment No.
Project Name:
Project Number:

Preparer Certification of the
Storm Water Pollution Prevention Plan Amendment

| certify under a penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to ensure that
qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system or those persons directly
responsible for gathering the information, to the best of my knowledge and belief, the
information submitted is true, accurate, and complete. | am aware that there are
significant penalties for submitting false information, including the possibility of fines
and imprisonment for knowing violations.

Preparer’s Signature Date

Preparer’s Name and Title Telephone Number

Owner’s (or Owner’s Authorized Representative) Approval of the
Storm Water Pollution Prevention Plan Amendment

| certify under a penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to ensure that
qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system or those persons directly
responsible for gathering the information, to the best of my knowledge and belief, the
information submitted is true, accurate, and complete. | am aware that there are
significant penalties for submitting false information, including the possibility of fines
and imprisonment for knowing violations.

Preparer’ s Signature Date

Preparer’s Name and Title Telephone Number

136469 - 060506 2-2



LS Power SWPPP Amendments

2.2 Amendment Log

Project Name:

Project Number:

Amendment
No. Date Brief Description of Amendment Prepared By

136469 - 060506 2-3
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Introduction and Project Description

3.1

3.0 Introduction and Project Description

Introduction

This plan consists of the following sections and attachments:

3.2

Section 1.0--SWPPP Certifications and Approvals.

Section 2.0--SWPPP Amendments.

Section 3.0--Introduction and Project Description.

Section 4.0--Storm Water Pollution Prevention Plan.

Section 5.0--Monitoring Program and Reports.

Section 6.0--References.

Attachment A--Project Drawings.

Attachment B--Water Pollution Control Drawings (WPCDs).
Attachment C--Notice of Intent.

Attachment D--Storm Water Quality Construction Site Inspection
Checklist.

Attachment E--Trained Contractor Personnel Log.

Attachment F--Subcontractor Notification Letter and Notification Log.
Attachment G--Notice of Noncompliance.

Attachment H--Annual Certification of Compliance Form.
Attachment 1--Notice of Termination.

Attachment J--BMPs Selected for the Project.

Attachment K--Sampling Activity Log.

Attachment L--Pollutant Testing Guidance Table.

Attachment M--Discharge Reporting Log.

Project Description

3.2.1 Project Location

The South Bay Energy Facility (SBEF) project is a combined cycle power plant in Chula
Vista, California. The project site is located just west of Interstate 5, adjacent to Bay
Boulevard, and north of Palomar Street. Refer to Attachment A for avicinity map.

3.2.2 Project Description

The plant will consist of a 2-on-1, combined cycle power island. The power island will
include two natural gas fired, heavy-duty combustion turbines (CTs), each nominally
rated at 170 megawatts (MW) in combined cycle mode. The CTs will exhaust into a
fired heat recovery steam generator (HRSG). Steam from the HRSGs will be admitted
into a condensing, reheat steam turbine (ST), with a nominal capacity of 320 MW. The
total net output of the power island, with supplemental HRSG firing, will be
approximately 620 MW.

136469 - 060506 3-1
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3.2.3 Site Layout

The site arrangement is depicted on Drawing 136469-DS-0008 of Attachment A, which
is the interim layout for this project. It includes the power block area and a
230 kilovolt (kV) gas-insulated substation. Future construction on the site will include
the addition of 138 kV and 69 kV substations to the south end of the property. The final
layout, including the future substation expansion, is shown on Drawing 136469-DS-
0006E of Attachment A.

The following has been allocated for the new substation:

. Approximately 6.5 acres on the south portion of the property.

. A 300 foot utility easement located on the east side of the property.

. A 100 foot buffer included on the west edge of the property, adjacent to
San Diego Bay.

The remaining 13.0 acres will contain the SBEF.

The HRSG stack will have a height of 125 feet to comply with air quality standards.
Surrounding the plant facilities is aloop road for fire equipment and facility maintenance
access, with two main plant access roads from Bay Boulevard. The administration
building and the maintenance/warehouse building are located near the north property line.

The plant facilities have been arranged to afford optimum use of the property and to
ensure the ease of operation and maintenance. Investigations and evaluations have been
conducted to define the specific facility equipment requirements and the suitability of the
proposed project site to accommodate these facilities.

3.2.4 Topography and Drainage

The completed power block complex will be fully developed with either asphalt paving
or aggregate surfacing. Currently, the areais partialy developed and covered with weeds
and incidental, small vegetation, except where roadway surfaces and the remnants of
abandoned foundations remain. Storm water runoff generally flows to the northwest,
directed by swales and a concrete line ditch to the Palomar Trench, which discharges into
San Diego Bay. EXxisting onsite berms contain much of the storm water runoff, which
ponds within the bermed area and eventually leaves the site through evapotranspiration.
Low points in the southwest and southeast corners of the site collect the remaining runoff
for the south half of the site. Refer to Drawing 136469-SS-0001 of Attachment A for the
Pre-Construction Run-off and Drainage Plan.

Site drainage within the new power block complex will be based on a system of swales,
trenches, and culverts leading to a storm water detention basin that is south of the power
block complex. Storm water collected in the detention basin will be discharged through a
regulating structure that will limit peak discharge rates to flows no greater than the
corresponding values for the present site. From the detention basin, the storm water will
be routed through an 18inch corrugated metal pipe and discharge at the existing
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concrete-lined ditch.  Site Grading and Drainage Plans (Drawings 136469-STF-S3000
through 136469-STF-S3005 of Attachment A) show the proposed general drainage
scheme and a conceptual site grading plan.

3.2.5 Offsite Facilities

Construction laydown will be located as indicated on Drawing 136469-DS-3801 of
Attachment A. Silt fencing will be located and maintained around the perimeters of the
construction laydown areas. Spill prevention and stored materials will be maintained, as
described in Subsection 5.3.9 and Attachment J. Security will be provided for the
protection of any materials and equipment stored in the laydown area.

3.3 Construction Site Estimates

. Construction Site Area--19.5 acres.
. Runoff Curve Number Before Construction--90.
. Runoff Curve Number After Construction--93.

Refer to the project drainage design calculations for more information.

3.4 Project Schedule

In general, the plant will be constructed following the sequence indicated below:

Phase 1:
. Install sediment control BMPs on the perimeter of the construction area(s),
where necessary.
. Demolish all former building and equipment foundations.
. Strip ground surface in preparation for site fill material.
. Treat or dispose of contaminated materials according to applicable
regulations.
. Haul earthen fill material to site and place and compact the fill material
according to required levels.
. Provide temporary stabilization of site area.
. Construct storm water collection system.
. Install internal sediment control BMPs, and connect storm water drains to
the existing outfall structures.
. Install underground utilities.
. Construct major foundations.
Phase 2:
. Erect major equipment and buildings.
. Finish road surfaces.
. Perform final site grading.
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. Compl ete stabilization (paving) of site.
. Submit Notice of Termination.
. Remove temporary BMPs.

3.5 Contact Information/List of Responsible Parties

Contact information for the Storm Water Pollution Prevention Manager (SWPPM)
assigned to this project is as follows:

Name--
Telephone--
Company--
Address--
City--
State--

The SWPPM shall have primary responsibility and significant authority for the
implementation, maintenance, inspection, and amendments to the approved SWPPP. The
SWPPM will be available at all times throughout the duration of the project. Duties of
the SWPPM include, but are not limited, to the following:

. Ensuring full compliance with the SWPPP and the Permit.
. Implementing all elements of the SWPPP, including, but not limited, to
the following:

- Implementation of prompt and effective erosion and sediment
control measures.

- Implemention of all non-storm water management and materials
and waste management activities, such as monitoring discharges
(dewatering, diversion devices); general site cleanup; vehicle and
equipment cleaning, fueling, and maintenance; spill control; and
ensuring that no materials other than storm water are discharged in
guantities that will have an adverse effect on receiving waters or
storm drain systems.

. Performing pre-storm inspections.

. Performing storm event inspections.

. Performing post-storm inspections.

. Performing routine inspections as specified in the project’s specifications,

or described in the SWPPP.
. Providing updates/amendments to the SWPPP, as needed.

. Preparing annual compliance certification for Owner’s, or Owner's
Authorized Representative, signature.

. Ensuring elimination of all unauthorized discharges.

. As stipulated and authorized by the Contractor, mobilizing crews to make

immediate repairs to the control measures.
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Coordinating with the Contractor to ensure that all of the necessary
corrections/repairs are made immediately and that the project complies
with the SWPPP, the Permit, and approved plans at all times.

Submitting Notices of Discharge and Reports of lIllicit Connections or
Illegal Discharges.

136469 - 060506
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4.0 Storm Water Pollution Prevention Plan

4.1 Objectives

This SWPPP includes the following six main objectives:

. To identify all pollutant sources, including sources of sediment that may
affect the quality of storm water discharges that are associated with
construction activity (storm water discharges) from the construction site.

. To identify nonstorm water discharges.

. To identify, construct, implement in accordance with a time schedule, and
maintain BMPs to reduce or eliminate pollutants in storm water discharges
and authorized nonstorm water discharges from the construction site
during construction.

. To develop a maintenance schedule for BMPs installed during construc-
tion that are designed to reduce or eliminate pollutants after construction is
completed (post-construction BMPs).

. To identify a sampling and analysis strategy and sampling schedule for
discharges from construction activity that discharge directly into water
bodies listed on Attachment 3 of the Permit (Clean Water Act
Section [303(d)] Water Bodies listed for Sedimentation).

. To identify, for al construction activity, a sasmpling and analysis strategy
schedule for discharges that have been discovered through visual
monitoring to be potentially contaminated by pollutants that are not
visually detectable in the runoff.

This SWPPP conforms with the required elements of the General Permit No. CA S000002
issued by the State of California, State Water Resources Control Board (SWRCB). This
SWPPP will be modified and amended to reflect any amendments to the Permit or any
changes in construction or operations that may affect the discharge of pollutants from the
construction site to surface waters, groundwaters, or the municipal separate storm sewer
system (M$4). The SWPPP will aso be amended if it isin violation of any condition of
the Permit or has not achieved the general objective of reducing pollutants in storm water
discharges. The SWPPP shall be readily available onsite for the duration of the project.

4.2 Vicinity Map
The construction project vicinity map showing the project location, surface water

boundaries, geographic features, construction site perimeter, and general topography is
located in Attachment A.
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4.3 Pollutant Source Identification and BMP Selection
4.3.1 Inventory of Materials and Activities That May Pollute Storm Water

The following is a list of construction materials that will be used and that will have the
potential to contribute pollutants (other than sediment) to storm water runoff.

. Vehiclefluids, including ail, grease, petroleum, and coolants.

. Asphaltic emulsions associated with asphalt-concrete paving operations.

. Cement materials associated with portland cement concrete (PCC) paving
operations, drainage structures, median barriers, and bridge construction.

. Base and subbase material.

. Joint and curing compounds.

. Concrete curing compounds.

. Paints.

. Solvents, thinners, acids.

. Sandblasting materials.

. Mortar mix.

. Raw landscaping materials and wastes (topsoil, plant materials, herbicides,
fertilizers, mulch, pesticides).

. BMP materials (sandbags, liquid copolymer).

. Treated lumber (materials and waste).

. PCC rubble.

. Masonry block rubble.

. General litter.

Construction activities that have the potential to contribute sediment to storm water
discharges include the following:

. Clearing and grubbing operations.
. Grading operations.

. Soil import operations.

. Utility excavation operations.

. Sandblasting operations.

. Landscaping operations.

Control practices for each activity are identified in the Water Pollution Control Drawings
(WPCDs) and/or in Subsections 4.3.4 through 4.3.9).

Attachment J includes copies of fact sheets for all of the BMPs selected for this project.
The implementation and location of BMPs are shown in the WPCDs in Attachment B.
The BMPs to be used during the project are listed by category in SWPPP Subsec-
tions 4.3.2 through 4.3.9.
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4.3.2 Existing (Preconstruction) Control Measures

Several control measures exist on the site. Currently, a berm system and several low
areas collect a majority of the site runoff where sediment settles and water percolates.
Construction of the new facilities will eliminate a majority of the existing berms and low
areas.

4.3.3 Existing Data Describing the Soil

For subsurface information, the results of cone penetrometer soundings indicate that,
within the depth investigated, the subsurface profile consists of a zone of interbedded
fine-grained soils overlying a zone of interbedded coarser-grained soils. Bedrock was not
encountered within the 100 foot depth of the investigation.

The zone of interbedded fine-grained soils consists primarily of layers of clay, silty clay,
clayey silt, and silt. Within this zone are occasional thin layers of silty sand and sand.

The zone of interbedded coarser-grained soils consists of layers of silty sand, sand,
gravelly sand, silt, and sandy silt. Within this zone, layers of stiff fine-grained soil,
clayey silt, silty clay, and clay are present. Individua sublayers of gravelly sand and
sand are present within this zone, with thicknesses ranging from 6 to 13 feet. The
sublayers are not continuous across the site between cone penetrometer sounding
locations. The thickness of the zone of interbedded coarser-grained soils is not known,
since the cone penetrometer soundings did not penetrate to the bottom of this zone.

4.3.4 Erosion Control

Erosion control, also referred to as soil stabilization, consists of source control measures
that are designed to prevent soil particles from detaching and becoming transported in
storm water runoff. Erosion control BMPs protect the soil surface by covering or binding
soil particles. This project will incorporate erosion control measures required by the
contract documents, and other measures selected by the Contractor, SWPPM, or Owner.
This project will implement the following practices for effective temporary and final
erosion control during construction:

Q) Preservation of existing vegetation where required and when feasible.

2 Application of temporary erosion control to remaining active and
nonactive areas as required by the California Sormwater BMPs
Handbook — Construction, and the contract documents. Reapplication as
necessary to maintain effectiveness.

3 Implementation of temporary erosion control measures at regular intervals
throughout the defined rainy season to achieve and maintain the contract’s
disturbed soil area requirements. Implementation of erosion control prior
to the defined rainy season.

4 Stabilization of nonactive areas as soon as feasible after the cessation of
construction activities.
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) Erosion control in concentrated flow paths by applying erosion control
blankets, seeding, and lining swales as required in the contract documents.

(6) Application of seed to areas deemed substantially complete by the Owner
during the defined rainy season.

() Application of permanent erosion control to all remaining disturbed soils
upon the completion of construction.

Sufficient erosion control materials will be maintained onsite to allow implementation in
conformance with Permit requirements and as described in this SWPPP. This includes
implementation requirements for active areas and nonactive areas that require
deployment before the onset of rain.

Implementation and location of temporary erosion control BMPs are shown on the

WPCDs in Attachment B and described in this section. The BMPs that will be
implemented to control erosion on the construction site include the following:

. EC-1, Scheduling.

. EC-2, Preservation of Existing V egetation.
. EC-9, Earth Dikes and Drainage Swales.
. EC-10, Velocity Dissipation Devices.

Refer to Attachment Jfor BMP individual fact sheets.

4.3.5 Sediment Control

Sediment controls are structural measures that are intended to complement and enhance
the selected erosion control measures and to reduce sediment discharges from active
construction areas. Sediment controls are designed to intercept and settle out soil
particles that have been detached and transported by the force of water. This project will
incorporate sediment control measures required by the contract documents and other
measures sel ected by the Contractor, SWPPM, or Owner.

Sufficient quantities of temporary sediment control materials will be maintained onsite
throughout the duration of the project to allow implementation of temporary sediment
controls in the event of predicted rain and for rapid response to failures or emergencies
(in conformance with other Permit requirements and as described in this SWPPP). This
includes implementation requirements for active areas and nonactive areas before the
onset of rain.

Implementation and location of temporary sediment control BMPs are shown on the
WPCDs in Attachment B. The BMPs that will be implemented to control sediment on
the construction site include the following:

. SC-1, Silt Fence.
. SC-4, Check Dam.
. SC-9, Straw Bale Barrier.

Refer to Attachment Jfor BMP individual fact sheets.
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4.3.6 Tracking Control

The following BMPs have been selected to reduce sediment tracking from the
construction site onto private or public roads:

. TC-1, Stabilized Construction Entrance/Exit.
. TC-3, Entrance/Outlet Tire Wash.
. SE-7, Street Sweeping and Vacuuming.

Refer to Attachment Jfor BMP individual fact sheets.

4.3.7 Wind Erosion Control

The following BMP has been selected to control dust from the construction site:
. WE-1, Wind Erosion Control.

4.3.8 Nonstorm Water Control

An inventory of construction activities and potential nonstorm water discharges is
provided in Subsection 4.3.1. The following list indicates the BMPs that have been
selected to control nonstorm water pollution on the construction site:

. NS-6, Illicit Connection/lllegal Discharge Detection and Reporting.
. NS-8, Vehicle and Equipment Cleaning.

. NS-9, Vehicle and Equipment Fueling.

. NS-10, Vehicle and Equipment Maintenance.

. NS-12, Concrete Curing.

. NS-13, Concrete Finishing.

Implementation and location of some nonstorm water control BMPs are shown on the
WPCDs in Attachment B.

Refer to Attachment Jfor BMP individual fact sheets.

4.3.9 Waste Management and Materials Pollution Control

An inventory of construction activities, materials, and wastes is provided in Subsec-
tion4.3.1. The following list indicates the BMPs that have been selected to handle
materials and control construction site wastes:

. WM-1, Material Delivery and Storage.
. WM-2, Material Use.
. WM-3, Stockpile Management.
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. WM-4, Spill Prevention and Control.
. WM-5, Solid Waste Management.
. WM-9, Sanitary/Septic Waste Management.

Refer to Attachment Jfor BMP individual fact sheets.

4.4 Water Pollution Control Drawings (WPCDs)

The WPCDs are included in Attachment B of the SWPPP.

4.5 Construction BMP Maintenance, Inspection, and Repair

Inspections will be conducted in the following instances:

. Prior to aforecast storm.

. After arain event that causes runoff from the construction site.

. At 24 hour intervals during extended rain events.

. At any other time(s) or intervals of time specified in the contract
documents.

Complete inspection checklists will be kept with the SWPPP.

A tracking or follow-up procedure will follow any inspection that identifies deficiencies
in BMPs. Refer to Attachment J for inspection, maintenance, and repair guidelines for
each individual BMP.

4.6 Post-Construction Storm Water Management
4.6.1 Post-Construction Control Practices

The following post-construction BMPs will be used at this construction site after all
construction is complete:

. TC-22, Extended Detention Basin.
. SC-41, Buildings and Grounds Maintenance.
. SC-44, Drainage System Maintenance.

4.6.2 Operation/Maintenance after Project Completion

The post-construction BMPs listed in Subsection 4.6.1 will be funded and maintained by
LS Power.

4.7 Training

Section 3.5 lists the name of the Contractor’'s SWPPM. A training log showing formal
and informal training of various Contractor personnel isincluded in Attachment E.
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4.8 List of Subcontractors

All contractors and subcontractors will be notified during the project of the requirements
for storm water management measures. A list of contractors will be maintained and
included in the SWPPP. If the subcontractors change during the project, the list will be
updated accordingly. The subcontractor notification letter and log are included in the
SWPPP as Attachment F.
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5.0 Monitoring Program and Reports

5.1 Site Inspections

The SWPPM will inspect the site prior to a forecast storm, after a rain event that causes
runoff from the construction site, at 24 hour intervals during extended rain events, and as
specified in the contract documents. The results of all inspections and assessments will
be documented. Copies of the completed inspection checklists will be maintained with
the SWPPP. Site inspections conducted for monitoring purposes will be performed using
the inspection checklist shown in Attachment D.

The name(s) and contact number(s) of the assigned inspection personnel are listed below:

Assigned inspector--
Contact phone--

5.2 Noncompliance Reporting

If a discharge occurs or if the project receives a written notice of noncompliance, the
Contractor will notify the Owner immediately and will file a written report to the Owner
within 7 days of the discharge or notice. The Owner is responsible for filing a written
report to the RWQCB within 30 days of the identification of noncompliance. Corrective
measures will be implemented immediately following the discharge, notice, or order. A
sample Notice of Noncompliance (NONC) form is provided in Attachment G. All
discharges will be documented on a Discharge Reporting Log using the example form in
Attachment M.

The report to the Owner and to the RWQCB will contain the following items:

. The date, time, location, nature of operation, and type of unauthorized
discharge, including the cause or nature of the notice or order.
. The control measures (i.e., BMPs) deployed before the discharge event, or

prior to receiving the notice or order.

. The date of deployment and type of control measures (BMPs) deployed
after the discharge event, or after receiving the notice or order, including
additional measures installed or planned to reduce or prevent re-
occurrence.

. An implementation and maintenance schedule for any affected BMPs.

5.3 Recordkeeping and Reports

Records shall be retained for a minimum of 3 years for the following items:

. Site inspections.

. Compliance certifications.

. Discharge reports.

. Approved SWPPP documents and amendments.
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5.4 Sampling and Analysis Plan for Sediment

In accordance with the Clean Water Act, Section 303(d), this project does not have the
potential to discharge directly to a water body listed as impared because of
sedimentation/siltation and/or turbidity. Therefore, a Sampling and Analysis Plan (SAP)
for Sediment is not required.

5.5 Sampling and Analysis Plan for Nonvisible Pollutants

The SAP for Nonvisible Pollutants describes the sampling and analysis strategy and
schedule for monitoring nonvisible pollutants in storm water discharges from the project
site and for offsite activities directly related to the project, in accordance with the
requirements of Section B of the General Permit, including SWRCB Resolution 2001-
046.

5.5.1 Scope of Monitoring Activities

The following construction materials, wastes, or activities (as identified in Subsec-
tion 4.3.1) are potential sources of nonvisible pollutants to storm water discharges from
the project:

Clearing and grubbing operations.
Grading operations.

Soil import operations.

Utility excavation operations.
Sandblasting operations.
Landscaping operations.

Storage, use, and operational locations are shown on the WPCDs in Attachment B.

Sampling for nonvisible pollutants will be conducted in the following situations:

. If abreach, leakage, malfunction, or spill is observed.
. If aleak or spill has not been cleaned up prior to arain event.
. If there is the potential for discharge of nonvisible pollutants to surface

waters or drainage systems.

5.5.2 Monitoring Strategy

5.5.2.1 Sampling Schedule. Samplesfor the applicable nonvisible pollutant(s) and a
sufficiently large, uncontaminated background sample shall be collected during the first
2 hours of discharge from rain events that result in a sufficient discharge for sample
collection. Samples shall be collected during daylight hours (sunrise to sunset) regardless
of the time of year, status of the construction site, or day of the week. In conformance
with the US Environmental Protection Agency (USEPA) definition, a minimum of
72 hours of dry weather will be used to distinguish between separate rain events.
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When any of the following conditions are observed during the required inspections
conducted before or during rain events, collection of discharge samples for nonvisible
pollutant monitoring will be initiated:

. Materials or wastes containing potential nonvisible pollutants are not
stored under watertight conditions. Watertight conditions are defined as
follows:

- Storage in awatertight container.

- Storage under awatertight roof or within a building.

- Storage protected by temporary cover and containment that
prevents storm water contact and runoff from the storage area.

. Materials or wastes containing potential nonvisible pollutants are stored
under watertight conditions, but the following is noted:

- A breach, malfunction, leakage, or spill is observed.

- Theleak or spill is not cleaned up prior to the rain event.

- There is the potential for discharge of nonvisible pollutants to
surface waters or a storm sewer system.

. An operational activity occurs including, but not limited, to those in
Subsection 5.5.1 with the potential to contribute nonvisible pollutants in
the following situations:

- Activity was occurring during or within 24 hours prior to the rain
event.

- Applicable BMPs were observed to be breached, malfunctioning,
or improperly implemented.

- There is the potential for discharge of nonvisible pollutants to
surface waters or a storm sewer system.

. Soil amendments that have the potential to change the chemical properties,
engineering properties, or erosion resistance of the soil have been applied,
and there is the potential for the discharge of nonvisible pollutants to
surface waters or a storm sewer system.

. Storm water runoff from an area contaminated by historical usage of the
site has been observed to combine with storm water runoff from the site,
and there is the potential for the discharge of nonvisible pollutants to
surface waters or a storm sewer system.

5.5.2.2 Sampling Locations. Sampling locations are based on proximity to the
planned nonvisible pollutant storage, occurrence, or use; accessibility for sampling;
personnel safety; and other factors in accordance with the applicable requirements in the
Permit. Planned sampling locations are shown on the WPCDs in Attachment B and
include the following:

. SAP-1 and SAP-2 are planned sampling locations identified for the
collection of runoff samples that drain areas where soil amendments with
the potential to change the chemical properties, engineering properties, or
erosion resistance of the soil will be applied.
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. SAP-3 and SAP-4 are the locations identified for the collection of an
uncontaminated sample of runoff as a background sample for comparison
with the samples being analyzed for nonvisible pollutants. These
locations were selected so that the sample would not have come in contact
with the following:

- Operational or storage areas associated with the materials, wastes,
and activitiesidentified in Subsection 4.3.1.

- Potential nonvisible pollutants due to historical use of the site as
identified in Subsection 4.3.3.

- Areas in which soil amendments that have the potential to change
the chemical properties, engineering properties, or erosion
resistance of the soil have been applied.

- Disturbed soils areas.

. SAP-5 and SAP-6 are planned sampling locations for offsite storage.
These areas were identified based on their location for potential nonvisible
pollutant identification.

Sampling locations will be selected using the same criteria for identifying planned
locations when an operational activity or storm water inspection (conducted 24 hours
prior to or during arain event) reveals the following:

. The presence of a material storage, waste storage, or operations area with
spills.

. The potential for the discharge of nonvisible pollutants to surface waters.

. A storm sewer system in an unplanned location and not identified on the
WPCDs.

5.5.3 Monitoring Preparation

Samples on the project site will be collected by the following laboratory or environmental
consultant:

Company Name--
Address--
Telephone Number--
Point of Contact--

Qualifications of designated Contractor personnel describing environmental sampling
training and experience are provided in Attachment I.

The SWPPM will contact the laboratory or environmental consultant prior to a predicted
rain event. If one of the initiating conditions is identified during an inspection before,
during, or after a storm event, the SWPPM will ensure that adequate sample collection
personnel, supplies, and field test equipment for monitoring nonvisible pollutants are
available and will be mobilized to collect samples on the project site in accordance with
the sampling schedule.
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The laboratory or environmental consultant will obtain and maintain the field-testing
instruments, as identified in Subsection 5.5.6, for analyzing samples in the field by the
sampling personnel.

5.5.4 Analytical Constituents

5.5.4.1 Identification of Nonvisible Pollutants. Table 5-1 lists the specific
sources and types of potential nonvisible pollutants on the project site and the applicable
water quality indicator constituent(s) for that pollutant.

Table 5-1
Potential Nonvisible Pollutants and Water Quality Indicator Parameters
Source of Construction
Material/Waste/Activity Pollutant Water Quality Indicator Parameter
Portland Concrete, Masonry Products Cement Alkalinity, pH, Metals
Painting Products Solvents, Sealants VOCs, COD
Cleaning Products Acids, Bleaches, pH, Chlorine, Phenaol, VOCs
Solvents
Vehicles Antifreeze Glycoal

5.5.5 Sample Collection and Handling

5.5.5.1 Sample Collection Procedures. Samples of discharge will be collected at
the designated sampling locations shown on the WPCDs for observed breaches,
malfunctions, leakages, spills, operational areas, soil amendment application areas, and
historical site usage areas that initiated the sampling event.

Samples will be collected by placing a separate |ab-provided sample container directly
into a stream of water downgradient and within proximity to the potential nonvisible
pollutant discharge location. This separate |ab-provided sample container will be used to
collect water, which will be transferred to sample bottles for laboratory analysis. The
upgradient and uncontaminated background samples shall be collected first, prior to
collecting the downgradient to minimize cross-contamination. The sampling personnel
will collect the water upgradient of their location. Once the separate lab-provided sample
container is filled, the water sample will be poured directly into sample bottles provided
by the laboratory for the anal yte(s) being monitored.

To maintain sample integrity and prevent cross-contamination, sampling collection
personnel will perform the following procedures:

. Wear aclean pair of surgical gloves prior to the collection and handling of
each sample at each location.
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. Avoid contamination of the inside of the sample bottle by preventing it
from coming 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.

. Avoid leaving the cooler lid open for an extended period of time once
samples are placed inside.

. Avoid taking samples near a running vehicle where exhaust fumes may

affect the sample.
. Avoid touching the exposed end of a sampling tube, if applicable.

. Avoid alowing rainwater to drip from rain gear or other surfaces into
sample bottles.

. Avoid eating, smoking, or drinking during sample collection.

. Avoid sneezing or coughing in the direction of an open sample bottle.

. Minimize the exposure of the samples to direct sunlight, since sunlight
may cause biochemical transformation of the sample to occur.

. Decontaminate sampling equipment prior to sample collection using a
TSP-soapy water wash, distilled water rinse, and final rinse with distilled
water.

. Dispose of decontamination water/soaps appropriately (i.e., not discharge

them to the storm drain system or receiving water).

5.5.5.2 Sample Handling Procedures. Following collection, sample bottles for
analytical testing will be sealed, labeled, documented on a Chain of Custody (COC) form,
and sealed in a sealable storage bag. The bag will be stored in an ice-chilled cooler at or
as near to 4° C (39.4° F) as practicable, and delivered to a California state-certified
laboratory for analysis.

For field analysis following collection, sample bottles will be tested as soon as possiblein
accordance with manufacturer’s instructions, and the results will be recorded on a Field
Tracking Form.

5.5.5.3 Sample Documentation Procedures. All origina data documented on
sample bottle identification labels, COC forms, Sampling Activity Logs, 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.
Copies of the Sampling Activity Log and COC form are provided in Attachment K.

Sampling and field analysis activities will be documented using the following means.

. 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.
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- Unique sample identification number and location. [Project
Number]-[Six digit sample collection date]-[ Location]

- Quality assurance/quality control (QA/QC) samples shal be
identified similarly using a unique sample number.

- Collection date/time.

- Analysis constituent.

. Sampling Activity Logs. An activity log will identify the following
sampling events.

- Sampling date.

- Separate times for collected samples, and QA/QC samples
recorded to the nearest minute.

- Unique sampl e identification number and location.

- Analysis constituent.

- Names of sampling personnel.

- Weather conditions (including precipitation amount).

- Field analysis results and other pertinent data.

. COC Forms. All samples to be anayzed by a laboratory will be
accompanied by a COC form that is provided by the laboratory. Only the
sample collectors will sign the COC form for release to the laboratory.
COC procedures will be strictly adhered to for QA/QC purposes.

. Field Tracking Forms. All samples analyzed in the field by personnel will
be documented on a Field Tracking Form.

. Storm  Water Quality Construction Inspection Checklists. ~ When
applicable, the Contractor’s storm water inspector will document on the
checklist that samples for nonvisible pollutants were taken during a rain
event.

5.5.6 Quality Assurance/Quality Control

For an initial verification of laboratory or field analysis, duplicate samples will be
collected at arate of 10 percent or 1 duplicate per sampling event. The duplicate sample
will be collected, handled, and analyzed using the same protocols as primary samples. A
duplicate sample will be collected at each location immediately after the primary sample
has been collected. Duplicates will be collected where contamination is likely, not on the
background sample.  Duplicate samples will not influence any evaluations or
conclusions; however, they will be used as a check on laboratory quality assurance.
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5.5.7 Data Management and Reporting

A copy of al water quality analytical results and QA/QC data will be included in the
onsite SWPPP within 5 days of sampling (for field analyses) and within 30 days of
sampling (for laboratory analyses).

Lab reports and COCs will be reviewed for consistency in regard to lab methods, sample
identifications, dates, and times for both primary samples and QA/QC samples. All data,
including COC forms and Sampling Activity Logs, shall be kept with the SWPPP.

5.5.8 Data Evaluation

An evauation of the water quality sample analytical results (including figures with
sample locations, the water quality anaytical results, and the QA/QC data) will be
included in the onsite SWPPP.

The BMPs, site conditions, and surrounding influences will be assessed to determine the
probable cause for the increase if the runoff/downgradient sample shows an increased
level of the tested analyte relative to the background sample. As determined by the site
and data evaluation, appropriate BMPs will be repaired or modified to mitigate
discharges of nonvisible pollutant concentrations. Any revisions to the BMPs will be
recorded as an amendment to the SWPPP.

5.5.9 Change of Conditions

When SWPPP monitoring (pursuant to Section B of the General Permit) indicates a
change in site conditions that might affect the appropriateness of sampling locations or
introduces additional nonvisible pollutants of concern, testing protocols will be revised
accordingly. All such revisionswill be recorded as amendments to the SWPPP.
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6.0 References

1 State Water Resources Control Board (SWRCB) Order No. 99-08-DWQ,
National Pollutant Discharge Elimination System (NPDES) Genera Permit
No. CAS000002, Waste Discharge Requirements (WDRs) for Discharges of
Storm Water Runoff Associated with Construction Activity.

2. California Sormwater BMP Handbook — Construction, January 2003.

3. San Diego County Hydrology Manual — County of San Diego — Department of
Public Works, Flood Control Section, June 2003.
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Water Pollution Control Drawings (WPCDs)
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Notice of Intent
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Attachment D

Storm Water Quality Construction Site Inspection Checklist
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Attachment D

Storm Water Quality Construction Site Inspection Checklist

Attachment D

GENERAL INFORMATION

Project Name

Project Number

Contractor

Inspector’s Name

Inspector’s Title

Signature

Date of Inspection

Inspection Type
(Check Applicable)

O Prior to forecast rain

3 24 hour intervals during extended rain

O After arain event

O other

Season
(Check Applicable)

O Rainy

O Non-Rainy

Storm Data

Storm Start Date and Time:

Storm Duration (hours):

Time Elapsed Since Last Storm
(Circle Applicable Units)

Min.

Hours Days

Approximate Rainfall
Amount (inches)

PROJECT AREA SUMMARY AND
DISTURBED SOIL AREA (DSA) SIZE

Total Project Area

Acres

Field Estimate of Active DSAs

Acres

Field Estimate of Non-Active DSAs

Acres
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Attachment D

INSPECTION OF BMPs

BMP

Yes

No

N/A

Corrective Action

Preservation of Existing Vegetation

Is temporary fencing provided to preserve vegetation in areas
where no construction activity is planned?

Location:

Location:

Location:

Location:

Erosion Control

Does the applied temporary erosion control provide 100 percent
coverage for the affected areas?

Arethere any nonvegetated areas that may require temporary
erosion control ?

Is the area where required erosion controls are used free from
visible erosion?

Location:

Location:

Location:

Location:

Temporary Linear Sediment Barriers (Silt Fence,
Fiber Rolls, Sandbag Barriers, etc.)

Aretemporary linear sediment barriers properly installed,
functional, and maintained?

Aretemporary linear sediment barriers free of accumulated litter?

Is the built-up sediment less than 1/3 the height of the barrier?

Are cross barriers installed where necessary and properly spaced?

Location:

Location:

Location:

Location:

Location:

Storm Drain Inlet Protection

Are storm drain inletsinternal to the project properly protected?

Are storm drain inlet protection devices in working order and
being properly maintained?

Location:

Location:

Location:

Location:

Location:
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Attachment D

INSPECTION OF BMPs

BMP

Yes

No

N/A

Corrective Action

Sediment Basins

Are basins designed in accordance with the requirements of the
Genera Permit?

Are basins maintained to provide the required retention/detention?

Arebasin controls (inlets, outlets, diversions, weirs, spillways,
and racks) in working order?

Location:

Location:

Location:

Location:

Stockpiles

Areall locations of temporary stockpiles, including sail,
hazardous waste, and construction materials, in approved areas?

Are stockpiles protected from run-on, runoff from adjacent areas
and from winds?

Are stockpiles located at least 15 m from concentrated flows,
downstream drainage courses, and storm drain inlets?

Are required covers and/or perimeter controlsin place?

Location:

Location:

Location:

Location:

Concentrated Flows

Are concentrated flow paths free of visible erosion?

Location:

Location:

Location:

Location:

Tracking Control

Is the entrance stabilized to prevent tracking?

Is the stabilized entrance inspected daily to ensurethat it is
working properly?

Are points of ingress/egress to public/private roads inspected and
swept and vacuumed as needed?

Areall paved areas free of visible sediment tracking or other
particul ate matter?

Location:

Location:

Location:

Location:
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Attachment D

INSPECTION OF BMPs

BMP

Yes

No

N/A

Corrective Action

Wind Erosion Control

Is dust control implemented?

Location:

Location:

Location:

Location:

Dewatering Operations

Are all one-time dewatering operations covered by the General
Permit inspected before and as they occur, and are the BMPs
implemented as necessary during discharge?

Is groundwater dewatering handled in conformance with the
dewatering permit issued by the RWQCB?

Isrequired treatment provided for dewatering effluent?

Location:

Location:

Location:

Location:

Vehicle and Equipment Fueling, Cleaning, and
M aintenance

Are vehicle and equipment fueling, cleaning, and maintenance
areas reasonably clean and free of spills, leaks, or any other
deleterious material ?

Are vehicle and equipment fueling, cleaning, and maintenance
activities performed on an impermeable surface in dedicated
areas?

If no, are drip pans used?

Are dedicated fueling, cleaning, and maintenance areas located at
least 15 m away from downstream drainage facilities and
watercourses and protected from run-on and runoff?

Is wash water contained for infiltration/evaporation and disposed
of appropriately?

Is onsite cleaning limited to washing with water (no soap, soap
subgtitutes, solvents, or steam)?

On each day of use, are vehicles and equipment inspected for
leaks and if necessary, repaired?

Location:

Location:

Location:

Location:

Waste M anagement and M aterials Pollution Control

Are material storage areas and washout areas protected from
run-on and runoff, and located at least 15 m from concentrated
flows and downstream drainage facilities?
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INSPECTION OF BMPs

BMP Yes | No |N/A Corrective Action

Areall material handling and storage areas clean; organized; free
of spills, leaks, or any other deleterious material; and stocked with
appropriate cleanup supplies?

Areliquid materials, hazardous materials, and hazardous wastes
stored in temporary containment facilities?

Are bagged and boxed materials stored on pallets?

Are hazardous materials and wastes stored in appropriate, labeled
containers?

Are proper storage, cleanup, and spill-reporting procedures for
hazardous materials and wastes posted in open, conspicuous, and
accessible locations adjacent to storage areas?

Aretemporary containment facilities free of spills and rainwater?

Aretemporary containment facilities and bagged/boxed materials
covered?

Aretemporary concrete washout facilities designated and being
used?

Aretemporary concrete washout facilities functional for receiving
and containing concrete waste and are concrete residues prevented
from entering the drainage system?

Do temporary concrete washout facilities provide sufficient
volume and freeboard for planned concrete operations?

Are concrete wastes, including residues from cutting and grinding,
contained and disposed of offsite or in concrete washout
facilities?

Are spills from mobile equipment fueling and maintenance
properly contained and cleaned up?

Isthe site free of litter?

Are trash receptacles provided in the yard, field trailer areas, and
at locations where workers congregate for lunch and break
periods?

Islitter from work areas collected and placed in watertight
dumpsters?

Are waste management receptacles free of leaks?

Are the contents of waste management receptacles properly
protected from contact with storm water or from being dislodged
by winds?

Are waste management receptacles filled at or beyond capacity?

Location:

Location:

Location:

Location:
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INSPECTION OF BMPs

BMP Yes | No |N/A Corrective Action

Temporary Water Body Crossing or Encroachment

Are temporary water body crossings and encroachments
constructed appropriately?

Does the project conform to the requirements of the 404 permit
and/or 1601 agreement?

Location:

Location:

Location:

Location:

Illicit Connection/Discharge

Isthere any evidence of illicit discharges or illegal dumping on
the project site?

If yes, has the Owner/Operator been notified?

Location:

Location:

Location:

Location:

Discharge Points

Are discharge points and discharge flows free from visible
pollutants?

Are discharge points free of any significant sediment transport?

Location:

Location:

Location:

Location:

SWPPP Update

Do the SWPPP and Project Schedule adequately reflect the
current site conditions and Contractor operations?

Are al BMPs shown on the water pollution control drawings
installed in the proper location(s) and according to the detailsin
the SWPPP?

Location:

Location:

Location:

Location:
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Attachment D

INSPECTION OF BMPs

BMP

Yes

No

N/A

Corrective Action

General

Arethere any other potential concerns at the site?

Location:

Location:

Location:

Location:

Storm Water Monitoring

Does storm water discharge directly to awater body listed in the
General Permit asimpaired for sediment/sedimentation or
turbidity?

If yes, were samples for sediment/sedimentation or turbidity
collected pursuant to the sampling and analysis plan in the
SWPPP?

Did the sampling resultsindicate that the discharges are causing
or contributing to further impairment?

If yes, were the erosion/sediment control BM Psimproved or
maintained to reduce the discharge of sediment to the water body?

Were there any BM Ps not properly implemented or breaches,
malfunctions, leakages, or spills observed, which could result in
the discharge of pollutants to surface waters that would not be
visually detectable in storm water?

If yes, were samples for nonvisually detectable pollutants
collected pursuant to the sampling and analysis plan during rain
events?

If sampling indicated pollution of the storm water, were the leaks,
breaches, spills, etc., cleaned up and the contaminated soil
properly disposed of ?

Were the BMPs maintained or replaced?

Were soil amendments (e.g., gypsum, lime) used on the project?

If yes, were samples for nonvisually detectable pollutants
collected pursuant to the sampling and analysis plan in the
SWPPP?

If sampling indicated pollution of the storm water by the use of
the soil amendments, isthere a contingency plan for retention
onsite of the polluted storm water?

Did storm water contact stored materials or waste and run off the
construction site? (Materials not in watertight containers, etc.)

If yes, were samples for nonvisually detectable pollutants
collected pursuant to the sampling and analysis plan in the
SWPPP?
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Attachment E

Trained Contractor Personnel Log
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Attachment E

Storm Water Management Training L og

Project Name:

Project Number/Location:

Storm Water Management Topic: (check as appropriate)

4 Erosion Control

U Wind Erosion Control
U Nonstorm Water Management

U Storm Water Sampling

Specific Training Objective:

U Sediment Control
U Tracking Control

O Waste Management and Materials Pollution
Control

Location:

Date:

Instructor:

Telephone:

Course Length (hours):

136469 - 060506
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Attachment E

Attendee Roster (attach additional formsif necessary)

Name

Company

Phone

COMMENTS:
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Attachment F

Subcontractor Notification Letter and Notification Log
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SWPPP Notification

[Company]
[Address]|
[City, State, ZIP]

Dear Sir/Madam,

Please be advised that the California State Water Resources Control Board has adopted
the General Permit (General Permit) for Storm Water Discharges Associated with
Construction Activity (CAS000002). The goal of these permits is prevent the discharge
of pollutants associated with construction activity from entering the storm drain system
and ground and surface waters.

[Owner/Devel oper/Contractor] has developed a Storm Water Pollution Prevention Plan
(SWPPP) in order to implement the requirements of the Permits.

As a subcontractor, you are required to comply with the SWPPP and the Permits for any
work that you perform onsite. Any person or group who violates any condition of the
Permits may be subject to substantial penalties in accordance with state and federal law.
You are encouraged to advise each of your employees working on this project of the
requirements of the SWPPP and the Permits. A copy of the Permits and the SWPPP is
available for your review at the construction office. Please contact meif you have further
guestions.

Sincerely,

[Name]
[Title]
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Attachment F

Project Name:

Subcontractor Notification Log

Project Number/Location:

PAGER/ DATE
SUBCONTRACTOR | CONTACT PHONE FIELD NOTIFICATION | TYPE OF
COMPANY NAME NAME ADDRESS NUMBER PHONE | LETTERSENT | WORK
USE ADDITIONAL PAGESASNECESSARY
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Attachment G

Notice of Noncompliance
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LS Power Attachment G

To: Name of [City] Engineer/Regional Board Staff Date:

Subject: Notice of Noncompliance

Project Name:

Project Number/L ocation:

In accordance with the NPDES Statewide Permit for Storm Water Discharges Associated
with Construction Activity, the following instance of discharge is noted:

. Date, time, and location of discharge:

. Nature of the operation that caused the discharge:

. Initial assessment of any impact cause by the discharge:
. Existing BMP(s) in place prior to discharge event:

. Date of deployment and type of BMPs deployed after the discharge:

. Steps taken or planned to reduce, eliminate, and/or prevent recurrence of
the discharge:
. Implementation and maintenance schedule for any affected BMPs:
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LS Power Attachment G

If further information or a modification to the above schedule is required, notify the
contact person below:

Name of Contact Person Title
Company Telephone Number
Signature Date
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Attachment H

Attachment H

Annual Certification of Compliance Form
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LS Power Attachment H

Attachment H
Annual Certification of Compliance Form

Project Name:

Project Number:

Contractor Company Name:

Contractor Address:

Construction Start Date: Completion Date:

Description of Work:

Work Now in Progress:

Work Planned for Next 12 Months:

| certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to ensure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry
of the person or persons who manage the system or those persons directly responsible for
gathering the information, to the best of my knowledge and belief, the information
submitted is, true, accurate, and complete. | am aware that there are significant penalties
for submitting false information, including the possibility of fines and imprisonment for
knowing violations.

Owner/Devel oper/Contractor Signature Date
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Attachment |

Attachment |

Notice of Termination
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Attachment J

Attachment J

BMPs Selected for the Project
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Attachment J

J.1 Erosion Control
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Scheduﬁng

EC-1

Description and Purpose

Scheduling is the development of a written plan that includes
sequencing of construction activities and the implementation of
BMPFs such as erosion control and sediment control while
taking local dimate (rainfall, wind, etc.} into consideration.
The purpese is to reduce the amount and duration of soil
exposed to erosion by wind, rain, runoff, and vehicle tracking,
and to perform the construction activities and control practices
in accordance with the planned schedule.

Suitable Applications

Proper sequencing of construction activities to reduce erosion

potential should be incorporated into the schedule of every
constraction project especially during rainy season, Use of
other, more costly yet less effective, erosion and sediment
control BMPs may often be reduced through proper
cohstruction sequencing.

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

Implementation

» Avoid rainy perinds. Schedule major grading operations
during dry months when practical. Allow enough time
before rainfall begins ® stabilize the soil with vegetstion or
physical means or to instell sediment trapping devices,

»  Plan the project and develop a schedule showing each phase of
construction. Clearly show how the rainy season relates to soil

Objectives

EC  Erosion Conlrol

S8E  Sediman! Conirol
TR Tracking Control

WE  Wind Crosion Confrol
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Wasle Management and

WM\ taieridls Poiufion Control
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Legend:
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EC-1 Sched uling_

disturbing snd re-stabilization activifies. Incorporate the construction schedule into the
SWFPPP.

a Include on the schedule, details on the rainy season unplementation and deployment of:

Erosion sontrol BMPs
Sediment control BMPs
Tracking contro] BMPs
- Wind erosion control BMPs
Non-stormwater BMPs
- Waste management and materials pollution control BMPs

= Indude dates for activities that may require pon-stormwater discharges such as dewatering,
saweutting, grinding, drilling, boring, crushing, blasting, painting; hydro-demolition, mortar
mixing, pavement deaning, efe.

s Work out the sequencing and timetable for the start and completion of each item such as site
dearing and grubbing, grading, excavation, paving, foundation pouring utilivies installation,
efc., to minimize the active construction area duritg 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,

# 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 Memitor the weather forecast for rainfall.

s Whenrainfall is predicted, adjust the construetion schedule to allow the implementation of
soil stabilization and sediment treatment controls on all disturbed areas prior to the onset of
TR

» Be prepared year round to deploy erosion contrel and sediment control BMPs. Erosion may
be caused during dry seasons by 1n-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 aveas 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.

2483 Cuidoriva Stofmwester B0 Hangbook Jaary 2003
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Scheduling - EC-1

Inspection and Maintenance

s Verify that work is progressing in aceordance with the schedule. f progress deviates, take
correclive 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-g2-005), US. Environmental Protection Agency, Office
of Water, September 1992,
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Preservation Of Existing Vegetation EC-2

Objectives

EC  Froson Conirol )
SE  Sedimeni Conirol
TR Tracking Conlal
WE  Wind Erosion Control
NS Mon-Slormwaler
Managernent Control

Wi Wasle Maragermert and
Maleras Pdiution Conlrel

Description and Purpose
Carefully planned preservation of existing vegetation minimizes
the potential of removing or injuring existing trees, vines,
shrubs, and grasses that protect soil from erosion.

Suitable Applications

Preservation of existing vegetation is suitable for use on most
projects. Large project sites often provide the greatest
opporthunity for use of this BMP. Suitable applications include
the following:

= Areas within the site where no construction aetivity oecurs,

or oceurs 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 aress.

» Areas where local, state, and federal government require
preservation, such as vernal pools, wetlands, marshes,

certain oak trees, ete. These areas are usually designated an

the plans, or in the specifications, permits, or
envirormental documents.

s Where vegetation designated for ultimate removal can be

temporarily preserved and be utilized for erosion control and

sediment control.

Legend:
7] Primary Chiective
Secondary Objective

Targeted Constitnents

Sediment )
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Trash
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EC-2 Preservation Of Existing Vegetation

Limitations
s Requives forward planning by the ownier /developer, contractor, and design staff.

s Limited opportumities 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 disharbing land in sensitive
areas of the site (¢.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, beantification, and ercsion 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 occur
within the drip line of the tree.

Timing

s 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, Indude sufficient setback to protect
1Toets.
- 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.

s 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.
= 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.

2of4 Catifornia Stormwater BMP Handbook Jarwuery 2003
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Preservation 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 imes.
Irrigation or maintenance of existing vegetation should be described in the landscaping plan. If

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

m Verily 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.

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

» If bark damage occurs, cut back all loosened bark inte 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 iren 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.

» Fertilization
— Fertilize stressed or damaged broadleaf trees to aid recovery.
- Fertilize trees in the late fall or early spring,

Janvuary 20032 Cailfornia Stormwater BMP Hancbook 3ofa
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EC-2 Preservation Of Existing Vegetation

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 avea 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 19g2.

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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Earth Dikes and Drainage Swales

EC-9

Description and Purpose

An earth dikeis a temporary berm or ridge of compacted soil
used to divert nmoff or chammel water to a desired location. A
drainage swaleis a shaped and sloped depression in the soil
surface used to convey runoff to a desired location. Farth dikes
and drainage swales are used to divert off site runoff around the
construction site, divert munoff from stabilized areas and
disturbed areas, and direct moff into sediment basins or traps.

Suitable Applications
Earth dikes and drainage swales are suitable for use,

individually or together, where runoff needs to be diverted from’
one area and conveyed to another,
s Barth dikes and drainage swales may be used:

- To convey surface runoff down sloping land

- Tointercept and divert runoff to avoid shest flow over
sloped surfaces

~  Todivert and direct runoff towards a stabilized
watereourse, drainage pipe or chanmnel

- Tointercept runoff from paved surfaces

- Below steep grades where runoff begins to concentrate

- Along roadways and facility improvements subject to flood

drainage

Objectives
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EC-9 Earth Dikes and Drainage Swales

- Atthe top of slopes to divert runon from adjacent or undisturbed slopes
- Atbottom and mid slope locations to intercept sheet flow and convey concentrated flows
- Divert sediment laden runoff into sediment basins or traps

Limitations

Dikes should not be used for drainage areas greater than 10 acres or along slopes greater than 10

percent. For larger areas more permanent drainage structures should be built. All drainage
structures should be built in compliance with local municipal requirements.

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

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

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

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

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

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

» It may be necessary to use other soil stabilization and sediment controls such as check dams,

plastics, and blankets, to prevent scour and erosion in newly graded dikes, swales, and
ditches.

Implementation

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

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

Slopes that are formed during cut and fill operations should be protected from erosion by runoff,
Acombination of a temporary drainage swale and an earth dike at the top of a slope can divert
runoff to a location where it can be brought to the bottom of the slope (see EC-11, Slope Drains).
Acombination dike and swale is easily constructed by a single pass of 2 bulldozer or grader and
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Earth Dikes and Drainage Swales EC-9

compacted by a second pass of the tracks or wheels over the ridge. Diversion structures should
be installed when the site is initially graded and remain in place 1] post construction BMPs
are installed and the siopes are stabilized.

Diversion practices concentrate surface runoff, increasing its velocity and erosive force. Thus,
the flow out of the drain or swale must be directed onto a stabilized area or into a grade
stabilization stucture. If significant erosion will occur, a swale should be stabilized using
vegetation, chemical treatment, rock rip-rap, matting, or other physical means of stabilization,
Any drain or swale that conveys sediment laden runoff must be diverted into a sediment basin
or trap before itis discharged from the site.

General

s Care must be applied to correctly size and locate earth dikes, drainage swales. Fxcessively
steep, unlined dikes, and swales are subject to erosion and gully formation.

& Conveyances should be stabilized.
® Usealined diteh for high flow velocities.

»  Select flow velocity based on careful evaluation of the risks due to erosion of the measure,

soil types, overtopping, flow backups, washout, and drainage flow patterns for each project
site.

n  Compact any fills to prevent unequal settlement,

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

= When possible, install and wtilize permanent dikes, swales, and ditches early in the
construction process.

e Provide stabilized outlets.

Earth Dikes

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

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

w Al dikes should have 2:1 or flatter side slopes, 18 in. minimum height, and a minimum top
width of 24 in. Wide top widths and fiat slupes are usually needed at crossings for
construction traffie.

s The outlet from the earth dike must function with a minimum of erosion. Runoff should be
conveyed to a sediment trapping device such as a Sediment Trap (SE-3) or Sediment Basin
(SE-2) when either the dike channel or the drainage area above the dike are not adequately
stabilized.
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EC-9 Earth Dikes and Drainage Swales

Temporary stabilization may be achieved using seed and mulching for slopes less than 5%
and either rip-rap or sod for slopes in excess of 5%. In cither case, stabilization of the earth
dike should be completed immediately after construction or prior to the first rain.

If riprap is used to stabilize the channel formed along the toe of the dike, the following
typical specifications apply:

Channel Grade Riprap Stabilization
0.51.0% 4 in. Rock
1.1-2.0% 6 in. Rock
2.1-4.0% 8in. Rock
4.1-5.0% 8in. -izin. Riprap

The stone riprap, recycled conerete, etc. used for stabilization should be pressed into the soil
with constuction equiprnent.

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

Drainage Swales
Drainage swales are only effective if they are properly installed. Swales are more effective than

dikes because they tend to be more stable. The combination of a swale with a dike on the
downhill side is the most cost effective diversion.

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

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

Depth of the swale should be at least 18 in.

Side slopes should be 2:1 or flatter.

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

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

Remave all trees, stumps, obstructons, and other objectionable material from the swale
when it is built.

Compact any fill material along the path of the swale.
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Earth Dikes and Drainage Swales EC-9

Stabilize all swales immediately. Seed and mulch swales at a slope of less than 5 percent,
and use rip-rap or sod for swales with a slope between 5 and 15 pevcent. For temporary
swales, geotextiles and mats (EC-7) may provide immediate stabilization.

Irrigation may be required to establish sufficient vegetation to prevent erosion.

Do not operate construction velticles across a swale uniess a stabilized crossing is provided.

Permanent drainage facilities must be designed by a professional engineer (see the local
drainage design criteria for proper design).

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

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

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

Costs

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

Small dikes: $2.50 - $6.50/linear ft; Large dikes: $2.50/yds.
The cost of a drainage swale increases with drainage area and slope. Typical swales for

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

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.

Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
oeeur.

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

Inspect channel linings, embankments, and beds of ditehes and berms for erosion and
accurmulation of debris and sediment. Remove debris and sediment and repair linings and
embankments as needed.

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

Refarences

Erosion and Sediment Control Handbook, 8.J. Goldman, K. Jackson, T.A. Bursetynsky, PE.,
McGraw Hill Book Company, 1686.
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EC-9 Earth Dikes and Drainage Swales

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1ogg,

National Association of Home Builders (NAHB). Stormwater Runoff & Nonpoint Source
Poliution Control Guide for Builders and Developers. National Association of Home Builders,
Washington, D.C., 1995

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

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

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 1088,
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Earth Dikes and Drainage Swales

EC-9
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Natural ground line
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Velocity Dissipation Devices EC-10

Objectives

EC  Trasion Coniral B

8E  Sediment Conlral

TR Tracking Contro!

WE  Wind Erosion Condrol

NS Blon-Slorrmwater
Management Controd

it Wasle Managemsnt and
Maleade Polluion Conlrd

Legend:

i) Primary Objective

B secondary Objective

Targeted Constituants

Description and Purpose

Sediment
Ouilet protection is a physical device composed of rock, grouted Nutrients o
riprap, or concrete rubble, whichis placed at theoutlet of apipe .
or channel to prevent scour of the soil caused by concentrated, e
high velocity flows. Meiais
Bacteria
Suitable Applications Off and (rease
Whenever discharge velocities and energies at the outlets of Orgarics
culverts, conchuits, or chanmels dfe sufficient to erode the next
downstreamreach. This mcludes temporary diversion " .
structures to divert runon during eonstruietion. ‘ Potential Alte rnatwgs
Nong

s These devices may be used at the following locations:

- Outlets of pipes, drains, culverts, slope drains, diversion
ditches, swales, conduits, or channels.

- Outlets located at the bottom of mild to steep slopes.
- Discharge outlets that carry continuous flows of water.

- Outlets subject to shart, intense flows of water, such as
flash floods.

- Points where lined conveyances discharge to unlined
CONVEYANLES

Limitations

»  Large storms or high flows can wash away the rock outlet
protection and leave the area susceptible to erosion.

Jarasary 2003 California Stormwater BMP Handoook 1 of 4
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EC-10 Velocity Dissipation Devices

» Sediment captured by the rock outlet protection may be difficult to remove without
removing the rock.

= Outlet protection may negatively impact the channel habitat.
» Grouted riprap may break up in areas of freeze and thaw.

= If there is not adequate drainage, and water builds up behind grouted riprap, it may cause
the grouted riprap to break up due to the resulting hydrostatic pressure.

Implementation
General

Outlet protection is needed where discharge velocities and energies at the outlets of culverts,
conduits or channels are sufficient to erode the immediate downstream reach. This practice
protects the outlet from developing small eroded pools (plange pools), and protects against gully
erosion resulting from scouring at a culvert mouth.

Design and Layout

As with most channel design projects, depth of flow, roughness, gradient, side slopes, discharge
rate, and velocity should be congidered in the outlet design. Compliance to local and state
regulations should also be considered while working in environmentally sensitive streambeds,
General recommendations for rock size and length of outlet protection mat are shown in the
rock outlet protection figure in this BMP and should be considered minimums. The apron
length and rock size gradation are determined using a combination of the discharge pipe
diameter and estimate discharge rate: Select the longest apron length and largest rock size
suggested by the pipe size and discharge rate. Where flows are conveyed in open channels such
as ditches and swales, use the estimated discharge rate for selecting the apron length and rock
size. Flows should be same as the culvert or channel design flow but never the less than the
peak 5 year flow for temporary structures planned for one rainy season, or the 10 year peak flow
for temporary structures planned for two or three rainy seasons.

» There are many types of energy dissipaters, with rock being the one that is represented in
the attached figure.

n Bestresults are obtained when sound, durable, and angular rock is used.

» Install riprap, grouted riprap, or concrete apron at selected outlet. Riprap aprons are best
suited for temporary use during construction. Grouted or wired tied rock riprap can
minimize maintenance requirements,

= Rock outlet protection is usually less expensive and easier to install than concrete aprons or
energy dissipaters. It also serves to trap sediment and reduce flow velocities.

w Carefully place riprap to avoid damaging the filter fabric.

- Stone 4 in. to 6 in. may be carefully dumped onto filter fabric from a height not to exceed
1210

- Stone 81in. to 12 in. must be hand placed onto filter fabric, or the filter fabric may be

covered with 4 in. of gravel and the 8 in. to 12 in. rock may be dumped from a height not
to exceed 16in.

2of4 California Stormwater BMP Handbook Januery 2003
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Velocity Dissipation Devices EC-10

- Stone greater than 12 in. shall only be dumped onto filter fabric protected with a layer of
gravel with a thickness equal to one half the Do, rock size, and the dump height limited to
twice the depth of the gravel protection layer thickness.

m  Forproper operation of apron: Align apron with receiving stream and keep straight
throughout its length. If a curve is needed to fit site conditions, place it in upper section of
apron.

s Outlets on slopes steeper than 10 percent should have additional protection.

Costs

Costs are low if material is readily available. If material is imported, costs will be higher.
Average installed cost is $150 per device.

Inspection and Maintenance

w 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 Inspect BMPs subjected to non-stormwater discharges daily while non-stormwater
discharges occur.

= Inspect apron for displacement of the riprap and damage to the underlying fabric. Repair
fabric and replace riprap that has washed away. If riprap continues to wash away, consider
using larger material.

» Inspect for scour beneath the riprap and around the outlet. Repair damage to slopes or
underlying filter fabric immediately.

» Temporary devices should be completely removed as scon as the surrounding drainage area
has been stabilized or at the completion of construction.

References
County of Sacramento Improvement Standards, Sacramento County, May 1989.

Erosion and Sediment Contrel Handbook, S.J. Goldman, K. Jackson, T A. Bursztynsky, P.E.,
McGraw Hill Book Company, 1986.

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

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1095,

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 1692.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1688.

January 2003 California Stormwater BMPE Handbook 3ofq

Construction
www.cabmphandbooks. cam




EC-10

Velocity Dissipation Devices

3d 9o Or::_—“——

PLAN VIEW

4dg {min}

Pipe outlet to well
defined channsl

s ] ¥

Key in 6"~9"
recommended for
eritire perimeter

d=1.5 Max
rock dig.

SECTION A—A
Pipe Diameter Discharge ApronLength,La | RiPR2pDso Diameter
inches fis/s ft o
inches
5 10 4
12
10 13 [
10 10 &
20 16 8
18
30 23 12
40 26 16
30 16 8
40 26
24
50 26 12
60 30 15
For larger or higher flows consult & Registered Civil Engineer
Source: USDA - 8C5
acfa Caifornia Stormwater BMP Handbook January 2003

Construction

www. Cabmiphandbocks. corm




LS Power

Attachment J

J.2 Sediment Control

136469 - 060506

J-3



Silt Fence

SE-1

Objectives

EC  Erosion Control

SE  Sadiment Control %]
TR Tracking Controt

WE  Wind Erosion Conirol

NS Non-Stormwater
Management Confrol

WH Waste Management and
Matenals Poilution Conirol

Description and Purpose

A silt fence is made of a filter fabric 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 should
also be used as interior controls below disturbed areas where
runoff may occur in the form of sheet and rill erosion. 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.

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

»  Along streams and channels.
a  Around temporary spoil areas and stockpiles.
s Below other small cleared areas.

Limitations

® Do not use in sireams, channels, drain inlets, or anywhere flow

is concentrated.

Legend:
Primary Objective
¥ secondary Objective

Targeted Constituents

Sediment
Nutrients

Trash

Matals

Bacteria

Qil and Grease

Organics

Potential Alternatives

SE-5 Fiber Rolls

SE-6 Gravel Bag Berm
SE-8 Sandbag Barrier
SE-9 Straw Bale Barrier

January 2003
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SE-1 Silt Fence

Do not use in locations where ponded water may cause flooding,

Do not place fence on a slope, or across any contour line. If not installed at the same
elevation throughout, siit fences will create erosion.

Filter fences will create a temporary sedimentation pond on the upstream side of the fence
and may cause temporary flooding. Fences not constructed on a level contour will be
overtopped by concentrated flow resulting in failure of the filter fence.

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

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

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

Implementation
General

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

Silt fences are preferable to straw bale barriers in many cases. Laboratory work at the Virginia
Highway and Transportation Research Council has shown that silt fences can trap a much
higher percentage of suspended sediments than can straw bales. While the failure rate of silt
fences is lower than that of straw bale barriers, there are many instances where silt fences have
been improperly instailed. The following layout and installation guidance can improve
performance and should be followed:

Use principally in areas where sheet flow occurs.

Don't use in streams, channels, or anywhere flow is concentrated. Don't use silt fences to
divert flow.

Don't use below slopes subject to creep, slumping, or landslides,

Select filter fabric that retains 85% of soil by weight, based on sieve analysis, but that is not
finer than an equivalent opening size of 70.

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

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.

20f8 California Stormwater BMP Handbook January 2003
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Silt Fence SE-1

a  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 fitz of ponding area should be provided for every acre draining to the fence.

m  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.

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

Design and Layout

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

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

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

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

The fence should be supported by a plastic or wire mesh if the fabric selected does not have
sufficient strength and bursting strength characteristics for the planned application (as
recommended by the fabric manufacturer). Filter fabric material should contain ultraviolet
inhibitors and stabilizers to provide a minimum of six months of expected usable construction
life at a temperature range of 0 °F to 120 °F.

= Layout in accerdance with attached figures.

a  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.
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Construction
www.cabmphandbocks.com




SE-1 Silt Fence

Materials

Silt fence fabric should be woven polypropylene with 2 minimum width of 36 in. and a
minimum tensile strength of 100 1b force. The fabric should conform to the requirements in
ASTM designation D4632 and should have an integral reinforcement layer. The
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 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.

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.

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

Installation Guidelines

Silt fences are to be constructed on a level contour. Suffictent 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 the
proposed silt fence,

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

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

The trench should be backfilled with compacted native material.

Construct silt fences with a setback of at least 3 ft from the toe of a slope. Where a silt fence
is determined to be not practicable due to specific site conditions, the silt fence may be
constructed at the toe of the slope, but should be constructed as far from the toe of the slope

as practicable. Silt fences close to the toe of the slope will be less effective and difficult to
maintain.
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Silt Fence SE-1

»  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.

Costs

= Average annual cost for installation and maintenance (assumes 6 month useful life): $7 per
lineal foot ($850 per drainage acre). Range of cost is $3.50 - $9.10 per lineal foot.

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.

m  Repair undercut silt fences.

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

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

» Sediment that accamulates in the BMP must be pericdically 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.

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

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

References

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

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

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

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

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

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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SE-1 Silt Fence

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.

U.S. Environmental Protection Agency (USEPA). Stormwater Management for Industrial
Activities: Developing Pollution Prevention Plans and Best Management Practices. U.S.
Environmental Protection Agency, Office of Water, Washington, DC, 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
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Check Dams

Description and Purpose

A check dam is a small barrier constructed of rock, gravel bags,
sandbags, fiber rolls, or reusable products, placed across a
eonstricted swale or drainage ditch. Check dams reduce the
effective slope of the channel, thereby reducing the velocity of
flowing water, allowing sediment to settle and reducing erosion.

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

» To promote sedimentation behind the dam.

»  To preventerosion by reducing the velocity of channel flow
in small intermittent channels and temporary swales.

= Insmallopen channels that drain 10 acres or less.

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

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

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

Limitations

a  Not to be used in live stresns or in channels with extended
base flows.

Objectives
EC  Erpsion Conrol L
St Sediment Control

TR Tracking Control

WE  Wind Erosion Control
NS Non-Stormwater
Managemert Control

WM Waste Managemert and
Materials Polition Centrol

Legend:
4] Primary Objective
Secondary Objective

Targeted Constituents

Sediment
Nuliients

Trash

Metals

Bacteria

Qil and Grease

Organics

Potential Alternatives

$E-5 Fiber Rolls
SE-5 Gravel Bag Berm
SE-8 Sandbag Banier
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SE-4 Check Dams

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

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

®  Require extensive maintenance following high velocity flows.

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

Implementation
General

Check dams reduce the effective slope and create small pools in swales and ditches that drain 10
acres or less. Reduced slopes reduce the velocity of stormwater flows, thus reducing erosion of
the swale or ditch and promoting sedimentation. Use of 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 sedimenttrap (SE-3) may be placed immediately upstream of the check dam to
increase sediment removal efficiency.

Desgign 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 must be considered when using this BMP, as reduced capacity can result in
overtopping of the ditch or swale and resultant consequences. In some cases, suchas 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, there are several options:

m  Don'tuse check dams. Consider aliernative BMPs.
»  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. The center section of the dam should be

lower than the edge sections so that the check dam will direct flows to the center of the ditch or
swale.

Check dams are usually constructed of rock, gravel bags, sandbags, and fiber rolls. A number of
products manufactured specifically for use as check dams are also being used, and sorme of these
products can be removed and reused. Check dams ean also be constructed oflogs or lumber,
and have the advantage of a longer lifespan when compared to gravel bags, sandbags, and fiber
rolls. Straw bales can also be used for check dams and can work if correctly installed; but in
practice, straw bale check dams have a high failure rate. 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 oz
mechanicaily, but never just dumped into the channel. The dam must completely span the ditch
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Check Dams SE-4

or swale to prevent washout. The rock used must be large enough to stay in place given the
expected design flow through the channel

Log check dams are usuaily constructed of 4 to 6 in. dianeter logs. 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.

Gravel bag and sandbag 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.

Mamufactured products should be installed in accordance with the manufacturer's instructions.

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

The following gnidance should be foliowed for the design and layout of check dams:

w Installthe 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.

»  Backwater from a downstream check dam should reach the toes of the upstream check dam.

®» A sediment trap provided immediately upsiream of the check darn will help capture
sediment. Due to the potential for this sediment to be resuspended in subsequent storms,
the sediment trap must be cleaned following each storm event,

®»  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.

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

= Qravel bags may be used as check dams with the following specifications:

Materials

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. Fiber rolls
used for check dams should conform to SE-5, Fiber Rolls. Straw bales used for check dams
should conform to SE-9, Straw Bale Barrier.

Installation

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

® Tightly abut bags and stack according to detail shown in the figure at the end of this section.
Gravel bags and sandbags should not be stacked any higher than 3 #t.

& Fiber rolis and styaw bales must be trenched in and firmly staked in place.
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SE-4 Check Dams

Costs

Cost consists of only installation costs if materials are readily available. f material must be
imported, costs may increase. For material costs, see SE-5, SE-6, SE-8 and SE-g,

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

= Replace missing rock, bags, bales, etc. Replace bags or bales that have degraded or have
become damaged.

w Ifthe check dam is used as a sediment capture device, sediment that accurmulates 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:

» 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.

»  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
1990.

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

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.
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Check Dams SE-4

1.5 ft to 3 ft
Max

8" to 12" o

diometer rock L
Flow 23
L=

e

¥

TYPICAL ROCK CHECK DAM SECTON
ROCK CHECK DAM

NOT TO SCALE

CRAVEL BAG CHECK DAM ELEVATION
NOT TO SCALE
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Street Sweeping and Vacuuming SE-7

Objectives
EC  Erosion Cordrol
SE  Sediment Control
TR Tracking Control 7%
WE  Wind Erosion Control
NS Nor-Stormwater
Management Cordrol
W Wastg Mmagement and
Materials Poliion Control
Legend:

Primary Objective
£3] Secondary Objective

Targeted Constituents

Description and Purpose Sediment )
Street sweeping and vacuuming includes use of self-propelled Nutrients
and walk-behind equipment to remove sediment from streets Trash

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.

Metals

Bactetia

il and Grease
Suitable Applications Organics

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 -

Potential Altarnatives

vacuumning are also applicable during preparation of paved None
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 ona
daily basis.

January 2003 Calffornia Stonmwater BMP Handbook 10f2
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SE-7 Street Sweeping and Vacuuming

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

& 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 tental rates from $58/hour (3 yd3 hopper) to $88/hour (9 yd3 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.

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

m  When tracked or spilled sediment is observed outside the construction mits, 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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Straw Bale Barrier

SE-9

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:

®  Asa linear sediment control measure:
- Below the toe of slopes and erodible slopes
- As sediment traps at culvert/pipe ocutlets
- 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 & roadway to keep sediment off paved areas
- Along streams and channels
®  As linear erosion control measure:
- Alongthe face and at grade breaks of exposed and erodible

slopes to shorten slope length and spread runoff as sheet
flow

Objectives
EC  Erosion Conird
SE  Sediment Control

TR Tracking Control
WE  Wind Erosion Cortiol
Non-Stormwater
Management Control

W Waste Management and
Matesials Poilution Control

Legend:
M eri mary Objective
Secondary Objective

Targeted Constituents

Sedment
Nutierts

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

SE-1 SitFance

SE-5 Fiber Ralls

SE-§ Gravel Bag Berm
SE-8 Sandbag Banier
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SE-9 Straw Bale Barrier

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

Limitations
Straw bale barriers:

= Are not to be used for extended periods of tirne 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

m  May require constant mainfenance due to rotting

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

s Require labor-intensive installation and maintenance

s Cannot be used on paved surfaces

®  Should not to be used for drain inlet protection

& 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 rivalets, 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 vohunes and velocities have caused
the barriers to washout. 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 £ (a
closer spacing is more effective), with the first row near the toe of slope.

- Slopes greater than 10:1 (F:V}: Not recommended.
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Straw Bale Barrier SE-9

®  Turn the ends of the straw bale barrier up slope to prevent mnoff from going around the
barrier.

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

= Forinstallation 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.

s Drainage area should not exceed 1 acre, or 0.25 acre per 100 ft of barrier.
s Maximum flow path to the barrier should be limited to 100 ft.
m  Straw bale barriers should consist of two parallel rows.
- Buttends of bales tightly
- Stagger butt joints between front and back row
- Eachrow of bales must be trenched in and firmly staked
m  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,

s See attached figure for installation details.

Materials

®m  Straw Buale 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 gange in
diameter with a breaking strength of 80 Ibs force.

m  Stakes: Waod 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. »

January 2003 Calfornia Stormwater BMP Handbook 3of 6
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SE-9 Straw Bale Barrier

Inspection and Maintenance
Maimntenance

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 accurnulates 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.

Remeove 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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SE-9

Straw Bale Barrier
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Straw Bale Barrier

SE-9
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LS Power

Attachment J

J.3 Tracking Control
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Stabilized Construction Entrance/Exit TC-1

Objectives

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:

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

& Adjacent to water bodies.

»  Where poor soils are encountered.

s Where dust is a problem during dry weather conditions.

Limitations

s Entrances and exits require periodic top dressing with
additional stones.

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

® Entrances and exits should be constructed on level ground
only.

s 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 runoff.

EC Erosion Control

St Sediment Contol

1€ Tracking Control

WE Wind Erosion Cortrol

NS Non-Stormwater
Management Control

W Waste Management and
Materials Polktion Control

[ ES S

Legend:
Primary Objective
1E3] Sscondary Objective

Targeted Constituents

Sediment
Nutrients

Trash

Wetals

Bacteria

Oil and Grease

Orgardcs

Potential Alternatives

None
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Stabilized Construction Entrance/Exit TC-1

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 enirances 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
» Construct on level ground where possible.

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

s Rumble racks constructed of steel panels with ridges and installed 1n the stabilized
entrance/exit will help remove additional sediment and to keep adjacent streets clean.

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

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

2of6 California Stormwater BMP Handbook January 2003
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Stabilized Construction Entrance/Exit TC-1

m Ifaggregate is selected, place crushed aggregate over geotextile fabrie to ar 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.

m 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.

» 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
contirued BMP implementation.

» Inspect local roads adjacent to the site daily. Sweep or vacuum to remove visible
accurnulated sediment.

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

s Keep all temporary roadway ditches clear.

®  Check for damage and repair as needed.

» Replace gravel material when surface voids are visible.

»  Remove all sediment deposited on paved roadways within 24 hours.
n  Remove gravel and filter fabrie 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.

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.
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Stabilized Construction Entrance/Exit TC-1

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Mamual,
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 19g2.

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-g-002, USEPA, Office of Water, Washington, DC, 1993.

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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Stabilized Construction Entrance/Exit TC-1
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Stabilized Construction Entrance/Exit

TC-1

Crushed aggregate grecter than 37
but srnalier thon 6.

Filter fabric

12" Min, unless otherwise
specified by o soils engineer
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Entrance/Outlet Tire Wash

TC-3

Description and Purpose

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

Suitable Applications
Tire washes may be used on construction sites where dirt and

mud tracking ento public roads by construction vehicles may
oceur.

Limitations

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 shick,

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.

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

Objectives

EC  Erosion Control

SE  Sediment Control

TE  Tracking Control

WE  Wind Erasion Cortrol

NS Non-Stomwater
Management Control

WM Waste Management and
Makerials Poliution Control

AR

Legend:
& pn mary Ohjective
3] Secondary Objective

Targeted Constituents

Sedimert %]
Nutrients

Trash

Metals

Bactera

Oil and Grease

Organics

Potential Alternatives

TC-1 Stabifzed Construction
EntranceExit
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TC-3 Entrance/Outlet Tire Wash

® 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 fo 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

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

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

» Remove accumulated sediment in wash rack and/or sediment trap to maintain system
performance,

m  [nspect 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 Nonpeint Source Pollution Control Program,
1995.

Coastal Nonpoint Pollution Control Program; Program Development and Approval Guidance,
Working Group, Working Paper; USEPA, April1gg2.

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 Califormia Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollation Prevention Plans
and Best Management Practices, EPA 832-R-g2c05; USEPA, April 1992.
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Entrance/OQutlet Tire Wash TC-3

Crushed aggregate greater than 37
but smaller than 5",

Corrugated steel panels

12" Min, unless otherwise i .
specified by a soils engineer Filter fabric

SECTION A—A
~NOT TO SCALE
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but smalter than 67
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12" Min, unless otherwise
specified by a soils engineer

SECTION B~B
NTS

Diteh to carry runoff
to o sediment trapping
device

NCTE:
Mony designs can be field
fobricated, or fobricated

uriits may be used. /

Water supply & hose

TYPICAL TIRE WASH
NOT TO SCALE
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Wind Erosion Control

WE-1

Objectives
EC Erosion Control
SE  Sediment Control i

TC  Tracking Control

WE  Wind Erosion Conbrol M
NS Non-Stormwater
Managemert Conlrol

WM Waste Management and
Materials Poilution Contred

Legend:
F en mary Objective
Secondary Objective

Description and Purpose

Wind erosion or dust control consists of applying water or other
dust palliatives 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 pailiatives.

Suitable Applications

Wind erosion control BMPs are suitable during the following
construction activities:

w Construction vehicle traffic on unpaved roads
»  Drilling and blasting activities

s Sediment tracking onto paved roads

s Soils and debris storage piles

e Batch drop from front-end loaders

®= Areas with unstabilized soil

w Final grading/site stabilization

Limitations

s  Watering prevents dust only for a short period and should be

applied daily (or more often) to be effective.

u  Over watering may cause erosion.

Targetad Constituents

Sedment
Nutrients

Trash

Metals

Bacteiia

Oil and Grease

Organics

Potential Alternatives

None
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WE-1 | Wind Erosion Control

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

»  Effectiveness depends on soil, temperature, lurnidity, and wind velocity.

s Chemically treated sub grades may make the soil water repellant, interfering with long-term
infilkration 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.

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

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

Implementation
General

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

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

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

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

from contractors:
®» Construction and Grading Permits: Require provisions for dust contrel plans.
®  Opacity Emission Lumnits: Enforce compliance with California air pollution contrel laws.

r Increase Overall Enforcement Activities: Priority given to cases involving citizen complaints.

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

= Stormwater Pollution Prevention Plan: (SWPPP): Integrate dust control measures into
SWEFP.

Zof 5 California Stormwater BMP Handbook January 2003
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Wind Erosion Control WE-1

Dust Control Prachces

Dust control BMPs generally stabilize exposed surfaces and minimize activities that suspend or
track dust particles. The following table shows dust control practices that can be applied to site
conditions that cause dust. For heavily raveled 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 would include minimizing surface
areas to be disturbed, limiting onsite vehicle traffic to 15 mph, and controlling the mumber and
activity of vehicles on a site at any given time.

DUST CONTROIPRACTICES
Termporary Gravel Minmmize

SITE CONDITION, pamarert |\ o Supi“:‘sm remesl | Gravelor | it Construction aul | Extent of

Vegelation ; Asyhalt Fences | EntrancesEquipmen Disturbed

{Watering) | Suppression Wash Down Covers Area

Disturbed Areas
not Subject 1o X X X X X X
Traffee
Dislurbe d Araas
Subject to Traffic x X X X X
Mat erit Stock Pite
Slabihzation X X X x
Damelition X X X
Cleanng!
Excavation X x X X
Fruck Traffic on
Unpaved Roads X x X X X
Mud/Curi Carry
out X X

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

s Quickly stabilize exposed soils using vegetation, mulching, spray-on ad hesives, caleium
chloride, sprinkling, and stone/gravel layering.

= Identify and stabilize key access points prior to commencement of constrction.
®  Minimize the impact of dust by anticipating the direction of prevailing winds.
» Direct most construction traffic to stabilized roadways within the project site.

® 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.

mn  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.

January 2003 Califormnla Stormwater BMP Handbook 3of 5
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WE-1 Wind Erosion Control

a  Ifreclaimed wasie water is used, the sources and discharge must meet California
Department of Health Services water reclamation criteria and the Regional Water Quality
Control Board requirements. Non-potable water should not be conveyed in tanks or drain
pipes that wili 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."

m  Materials applied as temporary soil stabilizers and soil binders also generally provide wind
erosion contyol benefits,

@ Pave or chemically stabilize access points where unpaved traffic surfaces adjoin paved roads.
= Provide covers for haul trucks transperting materials that contribute to dust.
m Provide for wet suppression or chemical stabilization of exposed soils,

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

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

= Limit the amount ofareas disturbed by clearing and earth moving operations by scheduling
these activities in phases.

For chemical stabilization, there are many products available for chemically stabilizing gravel
roadways and stockpiles. 1f chemical stabilization is used, the chemicals should not create any
adverse effects on stormwater, plant life, or gronndwater.

Costs

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

Inspection and Maintenance

» 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.

»  Check aress protected to ensure coverage.

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

References

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

California Air Poliution Control Laws, California Air Resources Board, 1992
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Wind Erosion Control WE-1

Caltrans, Standard Specifications, Sections 10, “Dust Control”; Section 17, “Watering”; and
Section 18, “Dust Palliative”.

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), November 2000,
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Illicit Connection/Discharge NS-6

Objectives

EC  Ersion Control

SE  Sediment Confrod

TR Tracking Control

WE Wind Erosion Contvol
Non-Stormwat;

NS Management (’ir)ltrei M

Waste Management and

Matesials Pollution Control

legerd:

4 Primary Objective

WK

e Secondary Obhjective

Targeted Constituents

Description and Purpose

Procedures and practices designed for construction contractors ;::g;: &
to recognize illicit connectious or illegally dumped or —
discharged materials on a construction site and report Trash
incidents. Metals &

Bacteria M
Suitable Applications Oil and Grease 74}
This best management practice (BMP) applies to all Orgarics |

construction projects. Illicit connection/discharge and
reporting is applicable anytime an illicit conneetion or - -
discharge is discovered or illegally dumped material is foundon ~_Potential Alternatives
the construction site, None

Limitations

[llicit connections and illegal discharges or dumping, for the
purposes of this BMP, refer to discharges and dumping caused
by parties other than the contractor. If pre-existing hazardous
materials or wastes are known to exist onsite, they should be
identified in the SWPPP and handled as set forth in the SWPPP.

Implementation
Planning

= Review the SWPPP. Pre-existing areas of contamination
should be identified and documented in the SWPPP.

» Inspect site before beginning the job for evidence of illicit
connections, illegal dumping or discharges. Document any
pre-existing conditions and notify the owner.

S TLEA ARPOSEL S e TEER
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NS-6 Illicit Connection/Discharge

» Inspect site regularly during project execution for evidence of illicit connections, illegal
dumping or discharges.

s Observe site perimeter for evidence for potential of illicitly discharged or illegally dumped
material, which may enter the job site.

Hentification of licit Connections and filegal Dumpmg or Discharges
u  General — unlabeled and unidentifiable material should be treated as hazardous.

m  Solids - Look for debryis, or rubbish piles. Solid waste dumping often cccurs on roadways
with light traffic loads or in areas not easily visible from the traveled way.

e Liquids - signs of illegal liquid dumping or discharge can include:

Visible signs of staining or unusual colors to the pavement or surrounding adjacent
soils
Pungent odors coming from the drainage systems

Discoloration or oily substances in the water or stains and residues detained within
ditches, channels or drain boxes

Abnormal water flow during the dry weather season

a  Urban Areas - Evidence of illicit connections or illegal discharges is typically detected at
storm drain outfall locations or at manholes. Signs of an illicit connection or illegal
discharge can inchide:

Abnormal water flow during the dry weather season
Urmsual flows in sub drain systems used for dewatering
Pungent odors coming from the drainage systems

Discoloration or oily substances in the water or stains and residues detained within
ditches, channels or drain boxes

Excessive sediment deposits, particularly adjacent to or near active offsite construction
projects

s  Rural Areas - [llicit connections or illegal discharges involving irrigation drainage ditches
are detected by visual inspections. Signs of an illicit discharge can inclnde:

Abnormmnal water flow during the non-irrigation season
Non-standard junction structures

Broken conerete or other disturbances at or near junction structures

Reporting
Notify the owner of any illicit connections and illegal dumping or discharge incidents at the time

of discovery. For illicit connections or discharges to the storm drain system, notify the local
stormwater management agency. For illegal dumping, notify the local law enforcement agency.

Cleanup and Remouval

The responsibility for cleanup and removal of illicit or llegal dumping or discharges will vary by
location. Contact the local stormwater management agency for further infonmation.

2of3
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Illicit Connection/Discharge NS-6

Costs

Costs to look for and report illicit connections and illegal discharges and dumping are low. The
best way to avoid costs associated with illicit connections and illegal discharges and dumping is
to keep the project perimeters secure to prevent access o the site, to observe the site for vehicles
that should not be there, and to document any waste or hazardous materials that exist onsite
before taking possession of the site.

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.

e Inspect the site regularly to check for any illegal dumping or discharge.

m»  Prohibit employees and subcontractors from disposing of non-job related debris or materials
at the construction site:

= Notify the owner of any illicit connections and illegal dumping or discharge incidents at the
time of discovery.

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 Practices, EPA 832-R-g2005; USEPA, April 1992.
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Vehicle and Equipment Cleaning NS-8

Objectives

EC Ercsion Control

SE  Sediment Confrol

IR Tracking Control

WE  Wind Erosion Control
Nor-Stormwater

NS fManagement Corirol

Wi Waste Management and
Matenials Poliution Control

Legend:

] Primary Objective
Secondary Objective

Targeted Constituents

Description and Purpoese

Vehicle and equipment cleaning procedures and practices Nutrients &
eliminate or reduce the discharge of pollutants to stormwater

Sediment ]

from vehicle and equipment cleaning operations. Procedures ;r::;

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

facilities; washing in designated, contained areas only; Bacteria

eliminating discharges to the storm drain by infiltrating the Oil and Grease
wash water; and training employees and subcontractors in Organics
proper cleaning procedures.

Suitable Applications ‘ Potental 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
TR-1, Stabilized Construction Entrance/Exit.

Implementation

Other options to washing equipment onsite include contracting
with either an offsite or mobile commereial 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:

danuary 2003 California Stormwater BMP Handbook

Construction
www.cabmphandbooks.com




NS-8 Vehicle and Equipment Cleaning

m  Use phosphate-free, biodegradable soaps.
m  Educate employees and subcontractors on pollntion prevention measures.

= Do not permit steamn ¢leaning onsite. Steam cleaning can generate significant pollutant
concentrates. '

m Cleaning of vehicles and equipment with scap, solvents or steam should not oceur 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.

» Allvehicles and equipment that regularly enter and leave the construction site must be
cleaned offsite.

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

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

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

- Caonfigured 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

- Pacility 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.

20f3 California Stormwater BMP Handbook January 2003
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Vehicle and Equipment Cleaning NS-8

Inspection and Maintenance

® Inspect and verify that activity-based BMPs are in place prior to the commencement of
asscciated 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.

w Inspect sump regularly and remove liguids 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 Equipment 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 ar covering stored fuel implementing spill
controls, and training employees and subcontractors in proper
fizeling procedures.

Suitable Applications

These procedures are suitable on sll 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 TR-1, Stabilized Construction
Ertrance/ Exit.

Implementation

n  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 g site.

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

Objectives

EC  Erosion Confrol

SE  Sediment Control
TR Tracking Control

WE WindErosion Contro

Non-Stormwater
Management Control

WAl Waste Managernent arxd
Materials Poflution Conlrof

™

Legend:
M pri mary Objective
B Secondary Objective

Targeted Constituents

Sediment
Nutrierds
Trash

Metals
Bacteria

Qil and Grease
Organics

E

Potential Alternatives

None
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NS-9 Vehicle and Equipment Fueling

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

® 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 orbury 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

bulidozers and large excavators, most vehicles should be able to travel to a designated area
with little lost time.

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

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

®m  Dedicated fueling areas should be protected from stormwater Tunon and runeff, 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.

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

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

= 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.

Inspection and Maintenance

® 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.

m  Immediately clean up spills and properly dispose of contaminated seoil and cleanup
materials.
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Vehicle and Equipment 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 Pellution Control Program: Program Development and Approval Guidance,
Working Group Working Paper; USEPA, Aprii 1992.

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

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992,
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Vehicle & Equipment Maintenance NS-10

Description and Purpose

Prevent or reduce the contamination of stormwater resulting
from vehicle and equipment maintenance by running a “dry
and clean site”, The best option would be to perform
maintenance activities at an offsite facility. Ifthis option is not
available then work should be performed in designated areas
only, while providing cover for materials stored outside,
checking for leaks and spills, and containing and cleaning up
spills immediately. Employees and subcontractors must be
trained in proper procedures.

Suitable Applications

These procedures are suitable on all construction projects
where an onsite yard area is necessary for storage and
maintenance of heavy equipment and vehicles.

Limitations

Omsite vehicle and equipment maintenance should only be used
where it is impraetical to send vehicles and equipment offsite
for maintenance and repair. Sending vehicles/equipment
offsite should be done in conjunction with TR-1, Stabilized
Constvuction Entrance/Exit.

Outdoor vehicle or equipment maintenance is a potentially
significant source of stormwater pollution. Activities that can
contaminate stormwater inclide engine repair and service,
changing or replacement of fluids, and outdoor equipment storage
and parking {engine fluid leaks). For further informationon
vehicle or equipment servicing, see NS-8, Vehicle and Equipment
Cleaning, and NS-9, Vehicle and Equipment Fueling,

Objectives

EC  Erosion Condrol

SE  Sediment Controt

TR Tracking Control

WE Wind Erosion Control
Non-Stormwater

NS Management Gontrol &

WM Waste Management and
Materials Polikion Control

Legend:

¥l primary Objective

Secondary Objective

Targeted Constituents

Sediment

Nufrierts

Trash

Rl

Metals
Batteria

Ol and Grease
QOrganics

LAY

Potential Alternatives

Hone

CA TR T L, U UR
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NS-10 Vehicle & Equipment Maintenance

Implementation

Use offsite repair shops as much as possible. These businesses are better equipped to handle
vehicle fluids and spills properly. Performing this work offsite can also be economical by
eliminating the need for a separate mainfenance area.

[f maintenance must occur onsite, use designated areas, located away from drainage courses.
Dedicated maintenance areas should be protected from stormwater runon and runoff, and
should be located at least 50 fi from downstream drainage facilities and watercourses.

Drip pans cr absorbent pads should be used during vehicle and equipment maintenance
work that involves fluids, unless the maintenance work is performed over an impermeable

surface in a dedicated maintenance area.

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

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

e Use adsorbent materials on sinall spills. Remove the absorbent materials promptly and
dispose of properly.

» Inspect onsite vehicles and equipment daily at startup for leaks, and repair immediately.

w  Keep vehicles and equipment clean; do not allow excessive build-up of oil and grease.

® Segregate and recycle wastes, such as greases, used oil or oil filters, antifreeze, cleaning
solutions, automotive batteries, hydraulic and transmission fluids. Provide secondary
containment and covers for these materials if stored onsite.

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

® Drip pans or plastic sheeting should be placed under all vehicles and equipment placed on
docks, barges, or other structures over water bodies when the vehicle or equipment is
planned to be idle for more than 1 hour.

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

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

s Properly dispose of used oils, fluids, lnbricants, and spill cleanup materials.

® Do not place used oil in a dumpster or pour into a storm drain or watercourse.

% Properly dispose of or reeycle used batteries.

a Do not bury used tires.

® Repair leaks of fluids and oil immediately.
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Vehicle & Equipment Maintenance NS-10

Listed below is further information if you must perform vehicle or equipment maintenance
onsite.

Safer Alternanve Produels

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

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

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

Wiaste Reduction

Parts are often cleaned using solvents such as trichloroethylene, trichloroethane, or methylene
chloride. Many of these cleaners are listed in California Toxic Rule as priority pollutants. These
materials are harmful and must not contaminate stormwater. They must be disposed of as a
hazardous waste. Reducing the number of solvents makes recycling easier and reduces
hazardous waste management costs. Often, one solvent can perform a job as well as two
different solvents. Also, if possible, eliminate or reduce the amount of hazardous materials and
waste by substituting non-hazardous or less hazardous materials. For example, replace
chlorinated organic solvents with non-chlorinated solvents. Non-chlorinated solvents like
kerosene or mineral spirits are less toxic and less expensive to dispose of properly. Check the
list of active ingredients to see whether it contains chlorinated solvents. The “chlor” term

indicates that the solvent is chlorinated. Also, try substituting a wire brush for solvents to clean
paits.

Recyecling and Disposal

Separating wastes allows for easier recycling and may reduce disposal costs. Keep hazardous
wastes separate, do not mix used oil solvents, and keep chlorinated solvents (like,-
richloroethane) separate from non-chlorinated solvents (like kerosene and mineral spirits).
Promptly transfer used fluids to the proper waste or recycling drums. Don't leave full drip pans
or other open containers lying around. Provide cover and secondary containment until these
materials can be removed from the site.

Oil filters can be recycled. Ask your oil supplier or recyeler about recyeling oil filters.

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

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

Costs

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

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.

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

= Keep ample supplies of spill cleanup materials onsite.

® Maintain waste fluid containers in leak proof condition.

m  Vehicles and equipment should be inspected on each day of use. Leaks should be repaired
imimediately or the problem vehicle(s) or equipment should be removed from the project
site.

®» Inspect equipment for damaged hoses and leaky gaskets routinely. Repair or replace as
needed.

References

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

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

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

NS-12

Objectives

EC  Erosion Control

SE  Sediment Conrol
TR Tracking Control

WE  Wind Erosion Cortrol

Description and Purpose

Conerete curing is used in the construction of structures such as
bridges, retaining walls, pump houses, large slabs, and
structured foundations. Concrete curing inchides the use of
both chemical and water methods. Discharges of stormwater
and non-stormwater exposed to concrete during curing may
have a high pH and may contain chemicals, metals, and fines.
Proper procedures reduce or eliminate the contaminstion of
stormwater runoff during concrete curing,

Suitable Applications

Suitable applications inchide all projects where Portland
Cement Concrete (PCC) and concrete curing chemicals are
placed where they can be exposed to rainfall, runoff from other
areas, or where runoff from the PCC will leave the site.

Limitations
None identified.

Impiementation
Chemical Curing
= Avoid over spray of curing compounds.

s Minimize the drift of chermical cure as much as possible by
applying the curing compound close to the concrete surface.
Apply an amount of compound that covers the surface, but
does not allow any runoff of the compound.

Non-Stormaater -
NS Management Contral

Waste Managementand =
WM tateriais Poilution Control
Legend:

%] Primary Objective
Secondary Objective

Targeted Constituents

Sediment |
Nutrients

Trash

Metals &
Bacteria

Oil and Grease
Organics

Potential Alternatives

More

Toad PLEREs ST PV e
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NS-12 Concrete Curing

= Use proper storage and handling techniques for concrete curing compounds. Refer to WM-
1, Material Delivery and Storage.

m  Protect drain inlets prior to the appiication of curing compounds.
®  Refer to WM-4, Spill Prevention and Control.

Water Ciwring for Bridge Decks, Retaining Walls, and other Structures

m  Direct cure water away from inlets and watercourses to collection areas for infiltration or
other means of removal in accordance with all applicable permits.

m  Collect cure water at the top of slopes and transport or dispose of water in a non-erodible
manner. See EC-9 Earth Dikes and Drainage Swales, EC-10, Velocity Dissipation Devices,
and EC-11, Slope Drains.

s Utilize wet blankets or a similar method that maintains moisture while minimizing the use
and possible discharge of water.

Costs
All of the above measures are generally low cost,

Inspection and Maintenance

m  Inspect and verify that activity-based BMPs are in place prior to the corumencement 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 iruplementation.

®  Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
oceur.

» Ensure that employees and subcontractors implement appropriate measures for storage,
handling, and use of curing compounds.

» Inspect cure containers and spraying equipment for leaks.

References

Blue Print for a Clean Bay-Construction-Related Industries: Best Management Practices for
Stormwater Pollution Prevention; Santa Clara Valley Non Point Source Pollution Control

Program, 1992.

Stormwater Quality Handbocoks - 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.

2ofZ California Stormwater BMP Handbook January 2003
Construction
www.cabmphandbooks.com




Concrete Finishing

NS-13

Objectives

EC  Erosion Cortrol

SE  Sediment Control

TR Tracking Control

WE  Wind Erosion Control

s Nor-Stormweater
Management Confrol

WM Waste Management and "
Matesials Polktion Confrol =

Legend:
[ mary Objective
& Secondary Objactive

Description and Purpose

Concrete finishing methods are used for bridge deck
rehabilitation, paint removal, curing compound removal, and
final surface finish appearances. Methods include sand
blasting, shot blasting, grinding, or high pressure water
blasting. Stormwater and non-stormwater exposed to concrete
finishing by-products may have a high pH and may contain
chemicals, metals, and fines. Proper procedures and
inplementation of appropriate BMPs can minimize the impact
that concrete-finishing methods may have on stormwater and
non-stormwater discharges.

Suitable Applications

These procedures apply to all construction locations where
concrete finishing operations are performed.

Limitations
None identified.

Implementation

2  Collect and properly dispose of water from high-pressure
water blasting operations.

s Collect contaminated water from blasting operations at the
top of slopes. Transport or dispose of contaminated water

while using BMPs such as those for erosion control. Referto

EC-g, Earth Dikes and Drainage Swales, EC-10, Velocity
Dissipation Devices, and EC-11, Slope Drains.

Targeted Constituents

Sedmant
Nutrients

Trash

Metals (4]
Bacteria

Oil and Grease

Organics ]

Potantial Alternatives

None
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NS-13 Concrete Finishing

w  Direct water from blasting operations away from inlets and watercourses to collection areas
for infiltration or other means of removal (dewatering). Refer to NS-2 De-Watering
Cperations.

» Protect inlets during sandblasting operations. Refer to SE-10, Storm Drain Inlet Protection.
» Refer to WM-8, Concrete Waste Management for disposal of concrete based debris.

»  Minimize the drift of dust and blast material as much as possible by keeping the blasting
nozzle close to the surface.

s When blast residue contains a potentially hazardous waste, refer to WM-6, Hazardous Waste
Management.

Costs
These measures are generally of low cost.

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 at two-week intervals in the non-rainy season to verify
contimied BMP implementation.

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

= Sweep or vacuum up debris from sandblasting at the end of each shift.

m  Atthe end of each work shift, remove and contain liquid and solid waste from containment
structures, if any, and from the general work area.

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), Novemnber 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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Building & Grounds Maintenance SC-41

Description

Stormwater runoff from building and grounds maintenance
activities can be contaminated with toxic hydrocarbons in
solvents, fertilizers and pesticides, suspended solids, heavy
metals, abnormal pH, and oils and greases. Utilizing the
protocols in this fact sheet will prevent or reduce the discharge of
pollutants to stormwater from building and grounds
maintenance activities by washing and cleaning up with as little
water as possible, following good landscape management
practices, preventing and cleaning up spills immediately, keeping
debris from entering the storm drains, and maintaining the
stormwater collection system.

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention

»  Switch to non-toxic chemicals for maintenance when
possible.

2 Choose cleaning agents that can be recycled.

» Encourage proper lawn management and landscaping,
including use of native vegetation.

Objectives

» Cover

m Contain

® Educate

» Reduce/Minimize
m Product Subsiitution

. Targeted Constituents

Sediment
Nufrients
Trash

Metals
Bacteria

Ol and Grease
Organics

SN ONS
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SC-41 Building & Grounds Maintenance

® Encourage use of Integrated Pest Management techniques for pest control.
m  Encourage proper onsite recycling of yard trimmings.
m  Recycle residual paints, solvents, lnmber, and other material as much as possible.

Suggested Protocols

Pressure Washing of Buildings, Rooftops, and Other Large Objects

® In situations where soaps or detergents are used and the surrounding area is paved, pressure
washers must use a water collection device that enables collection of wash water and
associated solids. A sump pump, wet vacuum or similarly effective device must be used to
collect the runoff and loose materials. The collected runoff and solids must be disposed of
properly.

» Ifsoaps or detergents are not used, and the surrounding area is paved, wash runoff does not
have to be collected but must be screened. Pressure washers must use filter fabric or some
other type of screen on the ground and/or in the catch basin to trap the particles in wash
water runoff.

= If you are pressure washing on a grassed area (with or without soap), runoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash
runoff must remain on the grass and not drain to pavement.

Landscaping Activities
»  Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by

composting. Do not dispose of collected vegetation into waterways or storm drainage
systems.

m  Use mulch or other erosion control measures on exposed soils.

Building Repair, Remodeling, and Construction

& Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a
storm drain.

s Use ground or drop cloths underneath cutdoor painting, scraping, and sandblasting work,
and properly dispose of collected material daily.

» Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning,

u Clean paintbrushes and tools covered with water-based paints in sinks connected to sanitary
sewers or in portable containers that can be dumped into a sanitary sewer drain. Brushes
and tools covered with non-water-based paints, finishes, or other materials must be cleaned
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, etc.) for
recycling or proper disposal.

a  Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust,
grit, wash water, or other pollutants may escape the work area and enter a catch basin. This
is particularly necessary on rainy days. The containment device(s) must be in place at the
beginning of the work day, and aceumulated dirty runoff and solids must be colleeted and
disposed of before removing the containment device(s) at the end of the work dav.
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Building & Grounds Maintenance SC-41

If you need to de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site. If directed off-site, you should direct the water
through hay bales and filter fabric or use other sediment filters or traps.

Store toxic material under cover during precipitation events and when not in use. A cover
would include tarps or other temporary cover material.

Mowing, Trimming, and Planting

Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a
permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage
systems.

Use mulch or other erosion control measures when soils are exposed.

Place temporarily stockpiled material away from watercourses and drain inlets, and berm or
cover stockpiles to prevent material releases to the storm drain system.

Consider an alternative approach when bailing out muddy water: do not put it in the storm
drain; pour over landscaped areas.

Use hand weeding where practical.

Fertilizer and Pesticide Management

Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

Use less toxic pesticides that will do the job when applicable. Avoid use of copper-based
pesticides if possible.

Do not use pesticides if rain is expected.

Do not mix or prepare pesticides for application near storm drains.
Use the minimum amount needed for the job.

Calibrate fertilizer distributors to avoid excessive application.

Employ techniques to minimize off-target application (e.g., spray drift) of pesticides,
including consideration of alternative application techniques.

Apply pesticides only when wind speeds are low.
Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
Irrigate slowly to prevent runoff and then only as much as is needed.

Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

Dispose of empty pesticide containers according to the instructions on the container label.
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SC-41 Building & Grounds Maintenance

w  Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous waste.

= Implement storage requirements for pesticide products with guidance from the local fire
department and County Agricultural Commissioner. Provide secondary containment for
pesticides.

Inspection

m Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering and repair
leaks in the irrigation system as soon as they are observed.

Training

s Educate and train employees on pesticide use and in pesticide application techniques to
prevent pollution.

» Train employees and contractors in proper technigues for spill containment and cleanup.

® Besure the frequency of training takes into account the complexity of the operations and the
nature of the staff.

Spill Response and Prevention
m  Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

m  Place a stockpile of spill cleanup materials, such as brooms, dustpans, and vacuum sweepers
(if desired) near the storage area where it will be readily accessible.

®#  Have employees trained in spill containment and cleanup present during the
loading/unloading of dangerous wastes, liquid chemicals, or other materials,

& Familiarize employees with the Spiil Prevention Control and Countermeasure Plan.
» Clean up spills immediately.

Other Considerations
Alternative pest/weed controls may not be available, suitable, or effective in many cases.

Requirements

Costs
e Cost will vary depending on the type and size of facility.

m  Overall costs should be low in comparison to other BMPs.

Maintenance

Sweep paved areas regularly to collect ioose particies. Wipe up spiiis with rags and other
absorbent material immediately, do not hose down the area to a storm drain.
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Building & Grounds Maintenance SC-41

Supplemental Information

Further Detail of the BMP

Fire Sprinkler Line Flushing

Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The
water entering the system is usually potable water, though in some areas it may be non-potable
reclaimed wastewater. There are subsequent factors that may drastically reduce the quality of
the water in such systems. Black iron pipe is usually used since it is cheaper than potable
piping, but it is subject to rusting and results in lower quality water. Initially, the black iron pipe
hag an oil coating to protect it from rusting between manufacture and installation; this wiil
contaminate the water from the first flash but not from subsequent flushes. Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be
added to the sprinkler water system. Water generally remains in the sprinkler system a long
time (typically a year) and between flushes may acecumulate iron, manganese, lead, copper,
nickel, and zinc. The water generally becomes anoxic and contains living and dead bacteria and
breakdown produets from chlorination. This may result in a significant BOD problem-and the
water often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer,
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in
fire sprinkler line water.

References and Resources
California’s Nonpoint Source Program Plan hitp://www.swreb.ca.gov/nps/index.htm]

Clark County Storm Water Pollution Control Manual
hitp:/fwww.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dor.metroke.gov/wir/dss/spem.him

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwater Management
Agencies Assoeiation (BASMAA). htip://www.basmaa.org/

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies

Association (BASMAA). http://www.basmaa.org/

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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Drainage System Maintenance

SC-44

Description

As a consequence of its function, the stormwater conveyance
system collects and transports urban runcff and stormwater that
may contain certain pollutants. The protocols in this fact sheet
are intended to reduce pollutants reaching receiving waters
through proper conveyance system operation and maintenance.

Approach

Pollution Prevention

Maintain catch basins, stormwater inlets, and other stormwater
conveyance structures on a regular basis to remove pollutants,
reduce high poliutant concentrations during the first flush of
storms, prevent clogging of the downstream conveyance system,
restore catch basins’ sediment trapping capacity, and ensure the
system functions properly hydraulically to avoid flooding.

Suggested Protocols
Catch Basins/Inlet Structures

»  Staff should regularly inspect facilities to ensure compliance
with the following:

- Immediate repair of any deterioration threatening
structural integrity.

- Cleaning before the sump is 40% full. Catch basins
should be cleaned as frequently as needed to meet this
standard.

- Stenciling of catch basins and inlets {see SC34 Waste
Handling and Disposal).

Objectives

w Cover

a Contain

= Educate

m Reduce/Minimize

Targeted Constituents

Sediment v 4
Nutrients

Trash v
Metals

Bacteria v
Cil and Grease

Organics
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SC-44 Drainage System Maintenance

m  Clean catch basins, storm drain inlets, and other conveyance structures before the wet
season to remove sediments and debris accumulated during the summer.

» Conduct inspections more frequently during the wet season for problem areas where
sediment or trash accumulates more often. Clean and repair as needed.

® Keep accurate logs of the number of catch basins cleaned.

s Store wastes collected from cleaning activities of the drainage system in appropriate

containers or temporary storage sites in a manner that prevents discharge to the storm
drain.

= Dewater the wastes if necessary with ontflow into the sanitary sewer if permitted. Water
should be treated with an appropriate filtering device prior to discharge to the sanitary
sewer. If discharge to the sanitary sewer is not allowed, water should be pumped or
vacuumed to a tank and properly disposed. Do not dewater near a storm drain or stream.

Storm Drain Conveyance System

m  Locate reaches of storm drain with deposit problems and develop a flushing schedule that
keeps the pipe clear of excessive buildup.

»  Collect and pump flushed effluent to the sanitary sewer for treatment whenever possible.

Pump Stations
» Clean all storm drain pump stations prior to the wet season to remove silt and trash.

®» Do not allow discharge to reach the storm drain system when cleaning a storm drain pump
station or other facility.

@ Conduct routine maintenance at each pump station.

» Inspect, clean, and repair as necessary all outlet siructures prior to the wet season.

Open Channel

» Modify storm channel characteristics to improve channel hydraulics, increase pollutant
removals, and enhance channel/creek aesthetic and habitat value.

» Conduct channel modification/improvement in accordance with existing laws. Any person,
government agency, or public utility proposing an activity that will change the natural
(emphasis added) state of any river, strearm, or lake in California, must enter into a Steam or
Lake Alteration Agreement with the Department of Fish and Game. The developer-applicant
should also contact local governments (city, county, special districts), other state agencies
{(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal
Corps of Engineers and USFWS.

Hlicit Connections and Discharges

m»  Look for evidence of illegal discharges or illicit connections during routine maintenance of
conveyance system and drainage structures:

- Is there evidence of spills such as paints, discoloring, etc?
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Drainage System Maintenance SC-44

- Are there any odors associated with the drainage system?
- Record locations of apparent illegal discharges/illicit connections?

- Track flows back to potential dischargers and conduct aboveground inspections. This
can be done through visual inspection of upgradient manholes or alternate techniques
including zinc chloride smoke testing, fluorometric dye testing, physical inspection
testing, or television camera inspection.

- Eliminate the discharge once the origin of flow is established,

m  Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of pollutants.
Storm drain inlets should have messages such as “Dump No Waste Drains to Stream”
stenciled next to them to warn against ignorant or intentional dumping of pollutants into the
storm drainage system.

® Refer to fact sheet SC-10 Non-Stormwater Discharges.

Hiegal Dumping

= Inspect and clean up hot spots and other storm drainage areas regularly where illegal
dumping and disposal occurs.

= Establish a system for tracking incidents. The system should be designed to identify the
following:

- Tllegal dumping hot spots
- Types and guantities (in some cases) of wastes
- Patterns in time of occurrence (time of day/night, month, or year)

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents/spills)

- Responsible parties

s Post “No Dumping” signs in problem areas with a phone number for reporting dumping and
disposal. Signs should also indicate fines and penalties for illegal dumping.

m  Refer to fact sheet SC-10 Non-Stormwater Discharges.

Training
= Train crews in proper maintenance activities, including record keeping and disposal.

»  Allow only properly trained individuals to handle hazardous materials/wastes.
s Have staff involved in detection and removal of illicit connections trained in the following:

- OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual refresher
training (as needed).
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SC-44 Drainage System Maintenance

- OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and Federal
OSHA 29 CFR 1910.146).

- Procedural training (field screening, sampling, smoke/dye testing, TV inspection).

Spill Response and Prevention
= Investigate all reports of spills, leaks, and/or illegal dumping promptly.

= Clean up all spills and leaks using “dry” methods (with absorbent materials and/or rags) or
dig up, remove, and properly dispose of contaminated soil.

®  Refer to fact sheet SC-11 Spill Prevention, Control, and Cleanup.

Other Considerations {Limitations and Regulations)

w  Clean-up activities may create a slight disturbance for local aquatic species. Access to items
and material on private property may be limited. Trade-offs may exist between channel
hydraulics and water quality/riparian habitat. If storm channels or basins are recognized as
wetlands, many activities, including maintenance, may be subject to regulation and
permitting.

m  Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less,
depending on water supply and sediment collection capacity). Other considerations
associated with storm drain flushing may include the availability of a water source, finding a
downstream area to collect sediments, liquid/sediment disposal, and prohibition against
disposal of flushed effluent to sanitary sewer in some areas.

s Regulations may include adoption of substantial penalties for illegal dumping and disposal.

»  Local municipal codes may include sections prohibiting discharge of soil, dehris, refuse,
hazardous wastes, and other pollutants into the storm drain system.

Requirements

Costs

m  An aggressive catch basin cleaning program could require a significant capital and O&M
budget.

2 The elimination of illegal dumping is dependent on the availability, convenience, and cost of
alternative means of disposal. The primary cost is for staff time. Cost depends on how
aggressively a program is implemented. Other cost considerations for an illegal dumping
program include:

- Purchase and installation of signs.
- Rental of vehicle{s) to haul illegally-disposed items and material to landfills.

- Rental of heavy equipment o remove larger items {e.g., car bodies) from channels.

- Purchase of landfill space to dispose of illegally-dumped items and material.
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Drainage System Maintenance SC-44

m Methods used for illicit connection detection (smoke testing, dye testing, visual inspection,
and flow monitoring) can be costly and time-consuming. Site-specific factors, such as the
level of impervious area, the density and ages of buildings, and type of land use will
determine the level of investigation necessary.

Mainienance
»  Two-person teams may be required fo clean caich basins with vactor trucks.

m  Teams of at least two people plus administrative personnel are required to identify illicit
discharges, depending on the complexity of the storm sewer system.

= Arrangements must be made for proper disposal of collected wastes.
w Technical staff are required to detect and investigate illegal dumping violations.

Supplemental Information

Further Detail of the BMP
Storm Drain Flushing

Flushing is a common maintenance activity used to improve pipe hydraulics and to remove
pollutants in storm drainage systems. Flushing may be designed to hydraulically convey
accumulated material to strategic locations, such as an open channel, another point where
flushing will be initiated, or the sanitary sewer and the treatment facilities, thus preventing
resuspension and overflow of a portion of the solids during storm events. Flushing prevents
“plug flow” discharges of concentrated pollutant loadings and sediments. Deposits can hinder
the designed conveyance capacity of the storm drain system and potentially cause backwater
conditions in severe cases of clogging.

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to
maintain adequate velocity tc keep particles in suspension. An upstream manhole is selected to
place an inflatable device that temporarily plugs the pipe. Further upstream, water is pumped
into the line to create a flushing wave. When the upstream reach of pipe is sufficiently full to
cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum
pump, thereby releasing the backed up water and resulting in the cleaning of the storm drain
segment.

To further reduce impacts of stormwater pollution, a second inflatable device placed well
downstream may be used to recollect the water after the force of the flushing wave has
dissipated. A pump may then be used to transfer the water and accumulated material to the
sanitary sewer for treatment. In some cases, an interceptor structure may be more practical or
required to recollect the flushed waters.

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and
population density. As a rule of thumb, the length of line to be flushed should not exceed 700
feet. At this maximum recommended length, the percent removal efficiency ranges between 65-
75% for organics and 55-65% for dry weather grit/inorganic material. The percent removal
efficiency drops rapidly beyond that. Water is commonly supplied by a water truck, but fire
hydrants can also supply water. To make the best use of water, it is recommended that
reclaimed water be used or that fire hydrant line flushing coincide with storm sewer flushing.
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SC-44 Drainage System Maintenance

References and Resources

California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/findex.htm]

Clark County Storm Water Pollution Control Manual
hitp://www.co.clark.wa.us/pubworks /bmpman. pdf

Ferguson, B.K. 1991. Urban Stream Reclamation, p. 324-322, Journal of Seil and Water
Conservation.

King County Storm Water Pollution Control Manual hitp://dnr.metroke.gov/wir/dss/spem.htm

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998,

Santa Clara Valley Urban Runoff Pollution Prevention Program http: //www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Storm Drain System Cleaning. On line:
http://www.epa.gov/npdes/menuofbmps/poll 16.htm
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Extended Detention Basin

TC-22

General Description

Dry extended detention ponds (a.k.a. dry ponds, extended
detention basins, detention ponds, extended detention ponds)
are basins whose outlets have been designed to detain the
stormwater runoff from a water quality design storm for some
minimum time (e.g., 72 hours) to allow particles and associated
pollutants to settle. Unlike wet ponds, these facilities do not have
a large permanent pool. They can also be used to provide flood
control by including additional flood detention storage.

Inspection/Maintenance Considerations

Inspections should be conducted semi-annually and after
significant storm events to identify potential problems early.
Most maintenance efforts will need to be directed toward
vegetation management and vector control, which may focus on
basic housekeeping practices such as removal of debris
accurnulations and vegetation management to ensure that the
basin dewaters completely (recommended 772 hour residence
time or less) to prevent creating mosquito and other vector
habitats.

Maintenance Concerns,
Objectives, and Goals

# VectorfPest Control
® Sediment and Trash Removal

® Vegetation/Landscape
Maintenance

e Re-suspension of settled material
m Clogging of the Outlet

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Baclera

Cil and Grease
Organics

Legend {Removal Effectiveness)
® low m  High

4 Medium

CONNN S
>r e E e
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Extended Detention Basin

s Eat sy, b i

® Inspect after several storm events for bank stability, vegetation growth, and to determine
if the desired residence time has been achieved.

L 2 ST

= Inspect outlet structure for evidence of clogging or outflow release velocities that are
greater than design flow.

2

Post construction

& Inspect for the following issues: differential seitlement, cracking; erosion of pond banks
or bottorm, leakage, or tree growth on the embankment; the condition of the riprap in the
inlet, clogging of outlet and pilot channels; standing water, slope stability, presence of
burrows; sediment accumulation in the basin, forebay, and outlet structures; trash and
debris, and the vigor and density of the grass turf on the basin side slopes and floor.

Semi-annual, afier
significant storms,
or more frequent

= Inspect for the following issnes: subsidence, damage to the emergency spiltway;
inadequacy of the inlet/outlet channel erosion control measures; changes in the condition
of the pilot channel, accumulated sediment volume, and semi-annual inspection items.

®m Daring inspections, changes to the extended storage pond or the contributing watershed
should be noted, as these may affect basin performance.

® If necessary, modify the outlet orifice to achieve design values if inspection indicates

Annual inspection

As needed

modifications are necessary.
¥ Repair undercut or eroded areas.
m Mow side slopes.
® Manage pesticide and nutrients.
® Remove litter and debris.
B Control mosquitoes as necessary.
® Remove accumulated trash and debris from the basin, around the riser pipe, side slopes, Semi-annual, or
embankment, emergency spillway, and outflow trash racks, The frequency of this activity ¢ more frequent, as
may be altered to meet specific site conditions. needed
® Trim vegetation at the beginning and end of the wet season o prevent establishment of
woody vegetation and for aesthetic and vector reasons.
| Seed or sod to restore dead or damaged ground cover, Annnal
. . . maintenance (as
B Repair erosion to banks and bottom as required. needed)
® Supplement wetland plants if a significant portion have not been established (at least Annual
50% of the surface area}. maintenance
. . (if needed)
B Remove nuisance plant species.
B8 Remove sediment from the forebay to reduce frequency of main basin cleaning, 3- to 5-year

maintenance

¥ Monitor sediment accumulation and remove accumulated sediment and regrade about
every 10 years or when the accumulated sediment volume exceeds 10-20% of the basin
volume, or when accumulation reaches 6 inches or if resuspension is observed. Clean in
early spring so vegetation damaged during cleaning has time to re-establish.

Every 10-25 years
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Extended Detention Basin TC-22

Additional Information

In most cases, sediment from extended detention basin does not contain toxins at levels posing
a hazardous concern. Studies to date indicate that pond sediments are likely to meet toxicity
limits and can be safely landfilled or disposed of onsite. Onsite sediment disposal is always
preferable (if local authorities permit it) as long as the sediments are deposited away from the
shoreline to prevent their re-entry into the pond.

Sediments should be tested for toxin in compliance with current disposal requirements if land
uses in the catchment include commercial or industrial zones, or if visual or olfactory
indications of pollution are noticed.

References
Metropolitan Council, Urban Small Sites Best Management Practices Manual. Availabie at;

http: //www.metrocouncil.org/environment,/Watershed/BMP/manual.htm

U.S. Environmental Protection Agency, Post-Construction Stormwater Management in New
Development & Redevelopment BMP Factsheets. Available at:

cfpub.epa.gov/npdes/stormwater/menuofbmps/bmp_files.cfm

Ventura Countywide Stormwater Quality Management Program, Technical Guidance Manual
for Stormwater Quality Control Measures. July, 2002.
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LS Power

Attachment K

RAIN EVENT GENERAL INFORMATION

Project Name

Project Number

Contractor

Sampler's Name

Signature

Date of Sampling

Season
(Check Applicable)

O Rainy

O Non-Rainy

Storm Data

Storm Start Date and Time:

Storm Duration (hours):

Time Elapsed Since Last

Storm (Circle Applicable Units) | Min. Hours Days

Approximate Rainfall
Amount (inches)

For rainfall information: http://cdec.water.ca.gov/weather.html or http://www.wrh.noaa.gov/wrha/nwspage.html

SAMPLE LOG

Sample Identification Sample Location

Sample Collection
Date and Time

Specific sample location descriptions may include: 100 ft upstream from discharge at eastern boundary, runoff from northern waste storage area, or
downgradient of inlet located near the intersection of A Street and B Avenue, etc.

FIELD ANALYSIS

WUves

U No

Sample Identification Test

Result

136469 - 060506
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LS Power Attachment L
Attachment L
Pollutant Testing Guidance Table
Construction Site Visually Suggested Analyses
Category Material Observable? Pollutant Indicators® Field® Laboratory
Hot Asphalt

Asphalt Products

Asphalt Emulsion

Liquid Asphalt (tack
coat)

Cold Mix

Yes - Rainbow
Surface or Brown
Suspension

Visually Observable - No Testing Required

Crumb Rubber

Yes — Black, solid
material

Visually Observable - No Testing Required

Asphalt Concrete

Yes - Rainbow
Surface or Brown

Visually Observable - No Testing Required

(Any Type) Suspension
pH EPA 150.1 (pH)
Acidity -
Acids No Anions (acetic acid, pH Meter SM 23108 (Acidity)
phosphoric acid, sulfuric Acidity Test Kit
acid, nitric acid, EPA 300.0 (Anion)
hydrogen chloride)
. . . SM 4500-CL G (Res.
Cleaning Products Bleaches No Residual Chlorine Chlorine Chlorine)
Detergents Yes - Foam Visually Observable - No Testing Required
TSP No Phosphate Phosphate EPA 365.3 (Phosphate)
EPA 601/602 or
VOC None
Solvents No EPA 624 (VOC)
SvoC None EPA 625 (SVOC)

136469 - 060506
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LS Power

Attachment L

Category

Construction Site
Material

Visually
Observable?

Pollutant Indicators®

Suggested Analyses
Field®

Laboratory

Portland Concrete
Cement &
Masonry Products

Portland Cement

(PCC) Yes - Milky Liquid Visually Observable - No Testing Required
pH pH Meter EPA 150.1 (pH)
Masonry Products No Alkalinity or Acidity
Alkalinity Test Kit SM 2320 (Alkalinity)
Sealant (Methyl Methyl Methacrylate EPA 625 (SVOC)
Methacrylate - No Cobalt None
MMA) EPA 200.8 (Metal)
Zinc
Incinerator Bottom
Ash
Bottom Ash Aluminum
Steel Slag Calcium ) EPA 200.8 (Metal)
No ) Calcium Test )
Foundry Sand Vanadium EPA 200.7 (Calcium)
Fly Ash Zinc
Municipal Solid
Waste
Mortar Yes - Milky Liquid Visually Observable - No Testing Required
Conc\;\?;?elr?mse Yes - Milky Liquid Visually Observable - No Testing Required
Acidity SM 2310B (Acidity)
Alkalinity SM 2320 (Alkalinity)
i pH Meter
Non-Pigmenied No pH Alkalinity or Acidity EPA 150.1 (pH)
Curing Compounds .
VOC TestKit EPA 601/602 or
EPA 624 (VOC)
SvoC EPA 625 (SVOC)

136469 - 060506
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LS Power Attachment L
Construction Site Visually Suggested Analyses
Category Material Observable? Pollutant Indicators® Field® Laboratory
Aluminum EPA 200.8 (Metal)
. TDS Meter
Aluminum Sulfate No TDS Sulfate EPA 160.1 (TDS)
Sulfate EPA 300.0 (Sulfate)
Sulfur-Elemental No Sulfate Sulfate EPA 300.0 (Sulfate)
Nitrate Nitrate EPA 300.0 (Nitrate)
Fertilizer% No Phosphate Phosphate EPA 365.3 (Phosphate)
Inorganic Organic Nitrogen None EPA 351.3 (TKN)
Potassium None EPA 200.8 (Metal)
. TOC EPA 415.1 (TOC)
Landscaping and
Other Products N ) Nitrate ) EPA 300.0 (Nitrate)
Fertilizers-Organic No Nitrate

Organic Nitrogen

EPA 351.3 (TKN)

COD EPA 410.4 (COD)
Natural Earth Yes - Cloudiness
(Sand, Gravel, and - Visually Observable - No Testing Required
and turbidity
Topsoil)
Herbicide Herbicide None Check lab for specific
Pesticide Pesticide herbicide or pesticide
N
© Alkalinity pH Meter SM 2320 (Alkalinity)
Lime Alkalinity or Acidity
pH Test Kit EPA 150.1 (pH)
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LS Power Attachment L
Construction Site Visually Suggested Analyses
Category Material Observable? Pollutant Indicators® Field® Laboratory
Paint Yes Visually Observable - No Testing Required
EPA 601/602 or
VOC None

Paint Strippers No EPA 624 (VOC)

SvoC None EPA 625 (SVOC)
. COD EPA 410.4 (COD)

Resins No None

SvoC EPA 625 (SVOC)
Sealants No COD None EPA 410.4 (COD)
COD EPA 410.4 (COD)

Painting Products EPA 601/602 or

Solvents No VOC None EPA 624 (VOC)

SvoC EPA 625 (SVOC)
COD EPA 410.4 (COD)

Lacquers, Varnish,
Enamels, and No vVOC None Egﬁ ggi/?\?ég)r
Turpentine

SvoC EPA 625 (SVOC)

| consoueoz e

Thinners No None ( )
COD EPA 410.4 (COD)

Portable Toilet Portable Toilet Yes Visually Observable - No Testing Required

Waste Products

Waste

136469 - 060506
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LS Power Attachment L
Construction Site Visually Suggested Analyses
Category Material Observable? Pollutant Indicators® Field® Laboratory
Aerially Deposited No Lead None EPA 200.8 (Metal)
Lead
- 1(5) Yes — Rainbow
Contaminated Soil Petroleum Surface Sheen Visually Observable - No Testing Required
and Odor
Other No Contaminant Specific Contaminant Specific Contaminant Specific
ng’;g(';:i?;ng Chlorinated Water No Total chlorine Chlorine SM 45@2{;;; (Res.
COD None EPA 410.4 (COD)
Adhesives Adhesives No Phenols Phenol EPA 420.1 (Phenol)
SVOC None EPA 625 (SVOC)
Salts (Magnesium Chloride Chloride EPA 300.0 (Chloride)
Dust Palliative Chloride, Calcium No TDS TDS Meter EPA 160.1 (TDS)
Products Chloride, and Cati Sodi
Natural Brines) ations (Sodium, None EPA 200.7 (Cations)
Magnesium, Calcium)
Antifreeze and Yes - Colored ' . .
Other Vehicle Fluids Liquid Visually Observable - No Testing Required
Sulfuric Acid None EPA 300.0 (Sulfate)
Lead None EPA 200.8 (Metal)
Vehicle Batteries No pH Meter
pH Alkalinity or Acidity EPA 150.1 (pH)
Test Kit
Fuels. Oils Yes - Rainbow
! ’ Surface Sheen Visually Observable - No Testing Required
Lubricants

and Odor
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LS Power Attachment L
Construction Site Visually Suggested Analyses
Category Material Observable? Pollutant Indicators® Field® Laboratory
Organic Nitrogen None EPA 351.3 (TKN)
BOD None EPA 405.1 (BOD)
COD None EPA 410.4 (COD)
Polymer/
Copolymer®?” No DOC None EPA 415.1 (DOC)
Nitrate Nitrate EPA 300.0 (Nitrate)
Sulfate Sulfate EPA 300.0 (Sulfate)
Nickel None EPA 200.8 (Metal)
Straw/Mulch Yes - Solids Visually Observable - No Testing Required
o Alkalinity Alkalinity SM 2320 (Alkalinity)
Lignin Sulfonate No
TDS TDS Meter EPA 160.1 (TDS)
) ) COD EPA 410.4 (COD)
Soil Amendment/ Psyllium No None
Stabilization TOC EPA 415.1 (TOC)
Products cop EPA 410.4 (COD)
Guar/Plant Gums No TOC None EPA 415.1 (TOC)
Nickel EPA 200.8 (Metal)
pH Meter
pH Alkalinity or Acidity EPA 150.1 (pH)
Test Kit
Calcium Calcium EPA 200.7 (Calcium)
Sulfate Sulfate EPA 300.0 (Sulfate)
Gypsum No
Aluminum
Barium
None EPA 200.8 (Metal)
Manganese
Vanadium
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LS Power Attachment L
Construction Site Visually Suggested Analyses
Category Material Observable? Pollutant Indicators® Field® Laboratory
Ammoniacal- Arsenic
Copper-Zinc-

Arsenate (ACZA)

Total Chromium

Copper-Chromium- Copper
Arsenic (CCA) .
_ No Total Chromium EPA 200.8 (Metal)
Treated Wood c (’;rgg?xligﬁ;te
Products (ACA) Zinc
Copper
Naphthenate
Yes - Rainbow
Creosote Surface or Brown Visually Observable - No Testing Required
Suspension
Notes:

i specific pollutant is known, analyze only for that specific pollutant. See MSDS to verify.
@For each construction material, test for one of the pollutant indicators. Bolded pollutant indicates lowest analysis cost or best indicator. However,
the composition of the specific construction material, if known, is the first criterion for selecting which analysis to use.
®see www.hach.com, www.lamotte.com, www.ysi.com and www.chemetrics.com for some of the test kits.

@i the type of inorganic fertilizer is unknown, analyze for all pollutant indicators listed.
(S)Only if special handling requirements are required in the contract documents for aerially deposited lead (ADL).
©)if used with a dye or fiber matrix, it is considered visually observable and no testing is required.

"Based upon research conducted by the State of California Department of Transportation (Caltrans), the following copolymers/polymers do not

discharge pollutants, and water quality sampling and analysis is not required: Super Tak™, M-Binder™, Fish Stik™, Pro40dc™, Fisch-Bond™, and
Soil Master WR™,
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Attachment M

Project Name:

Project Number:

Date

Material(s) Discharged

Estimated
Quantity

Observed By
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