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April 29, 2008

MELISSA A. FOSTER
mafosteri@stoel.com

VIA E-MAIL AND HAND DELIVERY

Mr. Michael Monasmith

Siting Project Manager
California Energy Commission
1516 Ninth Street

Sacramento, CA 95814

Re: Carlsbad Energy Center Project (07-AFC-6)
Site Preparation and Construction Stormwater Management and Pollution
Prevention Plan

Dear Mr. Monasmith:

On behalf of Carlsbad Energy Center LLC, please find enclosed herewith fourteen (14) paper
copies and one (1) electronic copy of the Site Preparation and Construction Stormwater
Management and Pollution Prevention Plan prepared for the Carlsbad Energy Center Project.
Please note that due to the file size of the related figures only the text of the main document will
be electronically served to all parties. We will serve the interested agencies and intervenors with
paper copies of the document in its entirety. Should you require additional copies of this
document in either format, please do not hesitate to contact Kimberly Hellwig at (916) 319-4742.

Respectfully submitted,
Melissa A. Foster

MAF:kjh
Enclosures

cc: See Proof of Service List [Rev. 03/19/2008]
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BEFORE THE ENERGY RESOURCES CONSERVATION AND DEVELOPMENT COMMISSION OF THE
STATE OF CALIFORNIA

Docket No. 07-AFC-6
PROOF OF SERVICE
(As of 03/19/2008)

Application for Certification for the

CARLSBAD ENERGY CENTER PROJECT

DECLARATION OF SERVICE

I, Elizabeth Hecox, declare that on April 29, 2008, I deposited in the United States mail at
Sacramento, California with first-class postage thereon fully paid and addressed to those
identified below OR transmitted via electronic mail consistent with the requirements of the
California Code of Regulations, Title 20, sections 1209, 1209.5, and 1210 the following
documents:

CARLSBAD ENERGY CENTER PROJECT (07-AFC-6) SITE PREPARATION AND
CONSTRUCTION STORMWATER MANAGEMENT AND POLLUTION PREVENTION
PLAN

CALIFORNIA ENERGY COMMISSION

Attn: Docket No. 07-AFC-6
1516 Ninth Street, MS-14
Sacramento, CA 95814-5512
docket(@energy.state.ca.us

JAMES D. BOYD
Commissioner and Presiding Member
iboyvd(@energy.state.ca.us

KAREN DOUGLAS
Commissioner and Associate Member
kldougla@energy.state.ca.us

DICK RATLIFF
Staff Counsel
dratliff@energy.state.ca.us

Public Advisor’s Office
pao(@energy.state.ca.us

Portind3-1622828.1 0035434-00009

PAUL KRAMER
Hearing Officer
pkramer(wenergy.state.ca.us

MIKE MONASMITH
Siting Project Manager
mmonasmi(@energy.state.ca.us

INTERESTED AGENCIES
Larry Tobias

Ca. Independent System Operator
151 Blue Ravine Road

Folsom, CA 95630

L. Tobias@caiso.com

Electricity Oversight Board
770 L Street, Suite 1250
Sacramento, CA 95814
esaltmarsh(@eob.ca.gov




INTERESTED AGENCIES CONT’D.

City of Carlsbad

Joseph Garuba, Municipals Project Manager

Ron Ball, Esq., City Attorney
1200 Carlsbad Village Drive
Carlsbad, CA 92008
jgaru(@cil.carlsbad.ca.us
rball(@ci.carlsbad.ca.us

Allan J. Thompson

Attorney for City of Carlsbad
21 “C” Orinda Way #314
Orinda, CA 94563
allanori@comcast.net

APPLICANT

David Lloyd

Carlsbad Energy Center, LLC
1817 Aston Avenue, Suite 104
Carlsbad, CA 92008
David.Lloyd@nrgenergy.com

Tim Hemig, Vice President
Carlsbad Energy Center, LLC
1817 Aston Avenue, Suite 104
Carlsbad, CA 92008
Tim.Hemig(@nrgenergy.com

COUNSEL FOR APPLICANT
John A. McKinsey

Stoel Rives LLP

770 L Street, Ste. 800
Sacramento, CA 95814
jamckinsey(@stoel.com

APPLICANT’S CONSULTANTS
Robert Mason, Project Manager
CH2M Hill, Inc.

3 Hutton Centre Drive, Ste. 200
Santa Ana, CA 92707
Robert.Mason@ch2m.com

Megan Sebra

CH2M Hill, Inc.

2485 Natomas Park Drive, Ste. 600
Sacramento, CA 95833
Megan.Sebrat@ch2m.com

INTERVENORS

California Unions For Reliable Energy (CURE)
Suma Peesapati

Marc D. Joseph

Adams Broadwell Joeseph & Cardozo

601 Gateway Boulevard, Suite 1000

South San Francisco, CA 94080
speesapatiwadamsbroadwell.com

[ declare under penalty of perjury that the foregoing is true and correct.
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Laiditd flesr

Ell;gbeth Hecox




SECTION 100

SECTION 200

SECTION 300

Carlsbad Energy Center Project

Site Preparation and Construction
Stormwater Management and
Pollution Prevention Plan
Draft

Table of Contents

SWPPP Certifications and AppProval ..o 1-1
100.1 SWPPP Preparation Certification............cccccvvviviiiiieeiiiiiiiiiieeeeeeeeeen, 1-2
100.2 Compliance Certification ..........cccceeeiiiiieeiiiiceecce e 1-3
100.3 SWPPP Compliance Certification ............cccoocuvvvieeeeiiiiiiiiiiiee e 1-4
100.3 Annual Compliance Certification ...........ccccccviviiiiieiiiiiiiiieeeeeeeeeeeee, 1-6
SWPPP AMENAMENTS ...eiiiiiiiiiiieei e 2-1
Introduction & Project DeSCIiPLioN ......ccuevvvieiiiiiiiiiieee e 3-1
300.1 Regulatory Background..........cccccceveieeeeeeiiiiicccccceee e 3-1
300.1.1  State of California's General Permit for Construction
Activities (General Permit)........ccooccvvveeeeeiiiiiiiiieee e 3-1
300.1.2  City of Carlsbad SUSMP Requirements.............ccccuveeee... 3-2
300.1.3 City of Carlsbad Construction SWPPP Standards and
REQUIFEMENTS ..ot 3-5
300.2 Notice of Intent & Waste Discharge Identification (WDID) Number ..3-6
300.3 Roles and Responsibilities...........ooeviiiiiiii e 3-6
300.3.1  Construction Project Manager ..........cccoevvveeeeeeiiniinneenenn. 3-6
300.3.2  Construction Supervisor/Superintendent............c.ceeee.... 3-6
300.3.3  Environmental Compliance Manager ..........ccccceeeeeevveennns 3-7
300.3.4  SWPPP INSPECION.....ccceeeiiiiiiiie e 3-7
300.4 Contact INfOrMAatioN ..........ociiiiiiiiiiiiee e 3-7
300.5 Stormwater Pollution Prevention Plan Checkilist.............ccccvveeeeeneeen. 3-8
300.6 Project DESCIPLION .......uviiiiieeiiiiiii it e et e e 3-12
300.6.1 Carlsbad Energy Center Project (CECP)................. 3-12
300.6.2  Site Preparation...........cccueeeieeiiiiiiieieeee s 3-13
300.6.3  Linear CONSLIUCLION ........ccooeiiiiiiiiiiiiiiiierieeeeeeee e e e e e 3-15
300.6.4  Lateral Berm and Pavement Removal .........c.cccccccoe.... 3-16
300.6.5 CECP Berm and Access Road Construction ................ 3-16
300.6.6  CECP Facility CONStruction ..........cccceeeviivvvineeeeenniiinne. 3-16
300.6.7 Permanent Stormwater BMP Installation ...................... 3-17
300.7 Project SChedule ..........oviiiiiiii e 3-17
300.8 Construction BMP Implementation Schedule.............cccccoviiiiennenn. 3-18
300.9 Construction BMP Inspection and Maintenance Schedule.............. 3-18
300.10 Site DESCIIPLON ....ceeiiiiiiiiiiee et e e e e e e 3-18
300.10.1 Vicinity and Location of Site .........cccccevviiiiiieeeeiiiiiieenn. 3-18
300.10.2 TOPOGraphy ..eucceie e 3-19
300.10.3 Surface Water Bodies...........ccooecceveriiviiiiiiiiniieeeeeeeeeeeens 3-19
300.10.4  GEOIOGY «oevviiieiieeeeee e 3-19

CECP Construction Project [ April 2008



SECTION 400

SECTION 500

SECTION 600

SECTION 700

300.10.5 Hydrogeology .........ccouruririiieeiiiiiiiiieee e 3-20

11010 5 KO G BT = = To [ 3-20
300.10.7 Water QUality.......cceeeereeeeiieiii e 3-21
R EI BN CES .. e 4-1
Pollutant Source Assessment & BMP Selection..........cccceeevvviviviiiiinnnnnn. 5-1
500.1 Pollutant SOUrce ASSESSMENT .......ceiieiiieeeeii e 5-1
500.1.1 PastLand USesS .......cccooiiiiiiiiiiiiicieeeeeeeee e 5-1
500.1.2  Current Land USES ..........ccoeeeiiiiiiiiieeeiiiiiiiiiee e ssiiiieeees 5-2
500.1.3  Construction Related ActiVities..........ccccccvvvrvriiiiieiieeeeeeenn. 5-2
500.2 Best Management PracCliCeS ..........ccuiiiiiimriieeiiiiiiiieeee e e e 5-6
500.3 General REQUIFEMENTS ......ceviiiiiiiiiieiieeee e 5-7
500.3.1 Overall Duties and Requirements ..........ccccceeeeveeeeeereeennnns 5-7
500.4 CONrOl BIMPS .....uuiiiiiiiiiiiiiiiiieee e eeeae e e e e e e e e e e s s s reeaeeeeeeeeees 5-8
500.4.1 Non-Stormwater Discharge Control ...........cccccvvvvveeeeennn. 5-8
500.4.2  Construction Materials Pollution Control BMPs............... 5-8
500.4.3 Waste Management and Pollution Control BMPs............ 5-9
500.4.4  Spill Prevention and Control BMPS ..........ccovvvveviiienen.n. 5-10
500.4.5 General Site Management Requirements..................... 5-10
500.4.6  Dry Season Site Management Requirements............... 5-11
500.4.7 Rainy Season Site Management Requirements ........... 5-11
500.4.8  Discharge to 303(d) Listed Waters........cccceeeeeeereerrennnnn. 5-12
500.4.9 Advanced Treatment Methods ...........cccccvveeveveiviieenennnn. 5-12
500.5 Project Phasing and BMP Requirements..........cccccevvvvvvciiniieneeeeene, 5-12
500.6 Overview of Training Responsibilities ..........ccccoociiiiiiiiiiiiieeeeee 5-21
500.6.1  Training EIEmMEeNtS........ccevvvieiiiiiiiiiee e 5-21
500.6.2  Training Documentation/Log ...........ccovvvvvvivviiinineeeeneenne. 5-21
BMP Inspection and MONItOFING ....cuuuiiiiiiiiiieciccceeece e 6-1
600.1 SWPPP Monitoring and Reporting Program ..........ccccocecvvveveeenininnnn. 6-1
600.2 BMP INSPECLION REPOIT ...covvviiiiiiieeeee e 6-1
600.3 Wet Weather Monitoring and Observation Report.............c.cccoeueeeee. 6-2
600.4 Emergency Notification and Non-Compliance Reporting.................. 6-3
600.4.1 Emergency NOtification ........ccccoeveeeeiiiieiiiiiiiiniiie e 6-3
600.4.2  Non-compliance RepOrting .........ccuvveeerriiiireeeeeeiniiiieeeenn 6-3
Stormwater Sampling and Analysis Plan ............ooooiiiiiiiiie 7-1
700.1 Regulatory Background...........cccoooeeiiiiiiiiiiiiiiic e 7-1
700.1.1  Purpose of Sampling and Analysis.........ccccceevvviieiiiiiinnnnns 7-1
700.1.2  Sedimentation MONItOriNG........cccuvvrreeeriiiiiieee e 7-2
700.1.3 Non-Visible Pollutant Monitoring ............ccccceeevivieeeeeiieennnn, 7-2
700.2 Stormwater Sample Plan ......ccoooooiiiiiiieicn e 7-2
700.2.1  Sample Collection Location and Frequency.................... 7-6
700.2.2  Sample Collection and Reporting Responsibilities.......... 7-6
700.2.3  Laboratory Quality Control Requirements....................... 7-7
700.2.4  Sample Results Evaluation ............cccccovviiiieeeeniiiiiiiennenn. 7-7
700.2.5 Record Keeping Requirements ............ccccceeeeiniieeeeeeeennnnns 7-8
700.2.6  Water Quality Exceedance Notification.............ccccceeeeee... 7-8

CECP Construction Project ii April 2008



SECTION 800 STORMWATER MANAGEMENT PLAN ..o,
800.1 Post-Construction BMPS ........oovevviiiiiiiiiiieiineenn,

800.2 City of Carlsbad SUSMP Stormwater Standards..............ccccveeernnnnee 8-1

800.2.1  Determination of Project Category ...
800.2.2 Pollutants of Concern........c....couuv.....
800.2.3 Conditions of Concern............c.uuv.....
800.3 Permanent Stormwater BMPS..........ccoocovvvvinnnn.
800.3.1 LID Site Design BMPs.........ccccoe......
800.3.2 Source Control BMPs........ccccoeevvnvneee.
800.3.3 Treatment Control BMPs..................

800.3.4 Permanent BMP Maintenance Agreement...................... 8-6

APPENDICES
Appendix 1 - Notice of Intent
Appendix 2 - SWPPP Amendments
Appendix 3 - Inspection Reports
Appendix 4 - Training Records
Appendix 5 - Figures
Figure 1. Site Vicinity Map
Figure 2: CECP Plot Plan
Figure 3A: Stormwater Drainage Outfall Locations
Figure 3B: Drainage Sheds and Discharge Locations
Figure 4: Berm Removal
Figure 5: CECP Berm Construction
Figure 6: CECP Construction Project Boundaries
Appendix 6 - BMP Specifications
Appendix 7 - WPCDs & Surface Condition Calculations
Figure 7A: East Tank Farm Demolition & Soil Remediation WPCD
Figure 7B: CECP Construction Phase Drainage Features WPCD
Figure 7C: Duel R2C2 Combined Cycle Plant WPCD
Figure 7D: Post Construction Phase Drainage Features WPCD
Appendix 8 - Construction General Stormwater Permit
Appendix 9 - SAM Program and Soils Remediation Plan
Appendix 10 - Construction Schedule
Appendix 11 - Annual Compliance Certification
Appendix 12 - City of Carlsbad 2008 Stormwater Standards Manual
Appendix 13 - Construction Activity Standards Questionnaire
Appendix 14 - Permanent Stormwater BMP Maintenance Agreement
Appendix 15 - Industrial Stormwater Pollution Prevention Plan
Appendix 16 - Threat to Water Quality Worksheets
Appendix 17 - Tier 3 Construction SWPPP Compliance Certification Form

LIST OF TABLES

Table 1 SUSMP BMP ReqUIr€mMEeNtS ........cceeeeiiieeeeieeeeeiiiiiiiee e ee e
Table 2 Project Contact INformation ............ccceeeeviiiiiiiiiee e,
Table 3 Stormwater Pollution Prevention Plan (SWPPP) Checklist
Table 4 Construction Waste Generation..........ccccccevveeiiieieeeeeeeeeeeenn,
Table 5 Pollutant SOUrce SUMMAIY ........ccccvviivieeiiiiiiiieee e
Table 6 BMP SUMMAIY .....coiiiiiiiiiiiii e e e

CECP Construction Project iii

April 2008



Table 7 BMPsS Phasing .......cccccoooviiiiiiiiiiiiiiiieeen,

Table 8 SWPPP Monitoring & Reporting Schedule

Table 9 Stormwater Sample Plan ..............ccccceee.

CECP Construction Project iv

April 2008



SECTION 100 SWPPP CERTIFICATIONS AND APPROVAL

The section includes the following certifications and approval for this Stormwater Pollution
Prevention Plan (SWPPP).

e Compliance Certification — This certification is to be signed by the project owner or
their designated representative (i.e., Project Manager or Project Proponent).

e SWPPP Preparation Certification — This certification is to be signed by the
individual(s) that prepared the SWPPP.

e SWPPP Compliance Certification — This certification is to be signed by the prime
contractor(s) and all subcontractors conducting work at the project site.
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100.1 SWPPP PREPARATION CERTIFICATION

This Stormwater Pollution Prevention Plan (SWPPP) was developed for Carlsbad Energy
Center LLC for the construction of the Carlsbad Energy Center Project (CECP) power station.

Name:

Title:

Company:

Sighature:

Date:

Name:

Title:

Company:

Signature:

Date:
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100.2 COMPLIANCE CERTIFICATION

“l 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 require qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who managed the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. | am aware that there are significant penalties for submitting false information
including the possibility of fine or imprisonment for knowing violations.”

Name:

Signature:

Title: Date:

Name:

Signature:

Title: Date:

Name:

Signature:

Title: Date:
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100.3 SWPPP COMPLIANCE CERTIFICATION

The project owner shall identify and designate a qualified person or persons to be responsible
for ensuring the project’s compliance with this SWPPP, the Construction General Permit and the
City of Carlsbad’s SUSMP requirements for the duration of the project. The responsible party
shall be a representative of the project owner that will be on site and can effectively be
responsible for the implementation and management of this SWPPP. Part 1 of this form is to be
signed by the individual that is assuming the responsibilities for SWPPP compliance. Part 2 of
this form is to be signed by each subcontractor on the project site

Part 1: SWPPP Certification

“I certify under penalty of law that | am familiar with this document and all attachments. As
much as my work requires pollution prevention as described in the General Permit and this
document, my company will perform all necessary duties to ensure the Owner/Developer is in
compliance with the applicable federal, state, and local stormwater regulations. | understand
my roles and responsibilities pertaining to stormwater management and wind-induced erosion. |
am aware that there are significant penalties for failure of keeping the Project Site in regulatory
compliance until the Notice of Termination is awarded, including the possibility of fine or
imprisonment for knowing violations.”

On this date the undersigned assumed responsibility for the SWPPP implementation and compliance:

Name Title Date

Signature

On this date the undersigned assumed responsibility for the SWPPP implementation and compliance:

Name Title Date

Signature

On this date the undersigned assumed responsibility for the SWPPP implementation and compliance:

Name Title Date

Signature

CECP Construction Project 1-4 April 2008



Part 2: SWPPP Certification

Each Contractor and subcontractor shall review this SWPPP and complete the following
Certification:

“l certify under penalty of law that | am familiar with this document and all
attachments. As much as my work requires pollution prevention as described in
the General Permit and this document, my company will perform all necessary
duties to ensure the Owner/Developer is in compliance with the applicable
federal, state, and local stormwater regulations. | understand my roles and
responsibilities pertaining to stormwater management and wind-induced erosion.
| am aware that there are significant penalties for failure of keeping the Project
Site in regulatory compliance until the Notice of Termination is awarded,
including the possibility of fine or imprisonment for knowing violations.”

General Contractor Title
Name Signature Date
Subcontractor(s)
Name/Signature Company Date
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100.3 ANNUAL COMPLIANCE CERTIFICATION

By July 1 of each year, the Environmental Compliance Manager shall certify that the project’s
construction activities are in compliance with the requirements of this General Permit and the
SWPPP. The Annual Compliance Certification shall be based upon the results and findings of
inspection and monitoring requirements described herein. Annual Compliance Certification
Notices shall be maintained in Appendix 11 of this SWPPP.
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SECTION 200 SWPPP AMENDMENTS

The Construction Manager will amend this SWPPP under the following conditions:
e When an additional BMP is proposed,

* When an alternative BMP or specification is implemented in place of a referenced
BMP or specification, and/or

* When a referenced BMP or specification has been modified.

All SWPPP revisions will be documented using the SWPPP Amendment Report (refer to
Appendix 2: SWPPP Amendment Report).
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SECTION 300 INTRODUCTION & PROJECT DESCRIPTION

This Stormwater Pollution and Prevention Plan (SWPPP) has been developed on behalf of
Carlsbad Energy Center LLC for the construction of the Carlsbad Energy Center Project, a
proposed net 540.4 megawatt Siemens rapid response combined cycle power plant. The
CECP is planned adjacent to the Encina Power Station, located at 4600 Carlsbad Boulevard,
within the tank farm east of the railroad tracks. The Encina Power Station, located at 4600
Carlsbad Boulevard in Carlsbad, California, is an active power plant capable of generating
approximately 960 megawatts from five units located west of the railroad tracks along
Carlsbad Boulevard. The Encina Power Station is owned and operated by Cabrillo Power |
LLC, a wholly owned subsidiary of NRG Energy Inc (NRG). Carlsbad Energy Center LLC is
likewise a wholly owned subsidiary of NRG.

This SWPPP is designed to meet the intent and conditions of the General Permit for
Stormwater Discharge Associated with Construction Activity (General Permit) in accordance
with the State Water Resources Control Board (SWRCB), Water Quality Order 99-08-DWQ,
National Pollutant Discharge Elimination System (NPDES)!. This SWPPP has been prepared
in accordance with the construction specifications issued for the project.

This SWPPP’s major objective is to describe the BMPs for all project activities to reduce or
eliminate sediment, and other construction-related pollutants, in stormwater as well as non-
stormwater discharges. This SWPPP is specifically designed to:

e Address the construction activities that will be conducted during the project;

e Establish the roles and responsibilities of site personnel for management of this
SWPPP;

e Describe the BMP identification and selection process;
e Describe where and when the BMPs will be installed; and

e Describe the inspection and monitoring of the BMPs to determine their effectiveness.

300.1 REGULATORY BACKGROUND

300.1.1 State of California‘s General Permit for Stormwater Discharge Associated
with Construction Activities (General Permit)

In 1972, the Federal Water Pollution Control Act (also referred to as the Clean Water Act
[CWA]) was amended to provide that the discharge of pollutants to waters of the United States
from any point source is unlawful unless the discharge is in compliance with a NPDES permit.
The 1987 amendments to the CWA added Section 402(p) established a framework for
regulating municipal and industrial stormwater discharges under the NPDES program. On
November 16, 1990, the U.S. Environmental Protection Agency (USEPA) published final
regulations that establish stormwater permit application requirements for specified categories

! Amended and reissued 2002
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of industries. The regulations provide that discharges of stormwater to water of the United
States from construction projects that encompass one (1) or more acres of soil disturbance are
effectively prohibited unless the discharge is in compliance with an NPDES permit.

The SWRCB has elected to adopt only one statewide General Permit that will apply to all
stormwater discharges associated with construction activity except from those on Tribal Lands,
in the Lake Tahoe Hydrologic Unit, and those performed by the California Department of
Transportation (Caltrans). The General Permit requires all dischargers to do the following
where construction activity disturbed 1 acre or more:

¢ Develop and implement a SWPPP which specifies BMPs that will prevent or reduce
construction-related pollutants from coming in contact with stormwater (rainfall and
surface drainage) and with the intent of keeping products of erosion from moving
off-site into the receiving water; and

e Eliminate non-stormwater discharges to storm sewer systems and other waters of
the nations; and

e Perform inspections of all BMPs to assess performance effectiveness

300.1.2 City of Carlsbad SUSMP Requirements

On February 21, 2001 the San Diego Regional Water Quality Control Board (Regional Board)
issued the Municipal Stormwater National Pollutant Discharge Elimination System (NPDES)
Permit (Municipal Permit to the City and County of San Diego, the Port of San Diego, and 17
other cities in the region, including the City of Carlsbad. The Municipal Permit was revised
and reissued effective January 24, 2007.

The Municipal Permit requires the development and implementation of stormwater regulations
addressing stormwater pollution issues in development planning and construction associated
with private and public development projects. Specifically, private and public development
projects are required to include stormwater best management practices (BMPs) both during
construction and in the project’s permanent design to reduce pollutants discharged from the
project site, to the Maximum Extent Practicable. The primary objectives of the Stormwater
Standards are to (1) effectively prohibit non-stormwater discharges; and (2) reduce the
discharge of pollutants from stormwater conveyance systems to the Maximum Extent
Practicable both during construction and throughout the use of a developed site.

To address pollutants that may be generated from new development once the site is in use,
the Municipal Permit further requires that the City implement a series of permanent BMPs
described in a document called the Model Standard Urban Stormwater Mitigation Plan, or
SUSMP, which was approved by the Regional Board on June 12, 2002. The City of Carlsbad,
revised and reissued the municipality’s SUSMP requirements effective March 24, 2008 in
accordance with the 2007 Municipal Permit. The City’s SUSMP requirements apply to all
projects requiring any permit approvals on or after December 2, 2002.

The City of Carlsbad requires that development and significant redevelopment projects that fall
under the category of “priority projects” include BMPs to ensure that those projects reduce
potential urban pollutant runoff. Redevelopment is described as land-disturbing activities that
result in the creation, addition, or replacement of 5,000 square feet or more of impervious
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surface area on an already developed site. Redevelopment includes, but is not limited to the
expansion of a building footprint; addition or replacement of a structure; replacement of
impervious surface area that is not part of a routine maintenance activity; and land disturbing
activities related to structural or impervious surfaces.

Actions that require a discretionary action by the City of Carlsbad (i.e., planned industrial
permits, redevelopment permits, coastal development permits) should complete the
Construction Activity Standards Questionnaire (Questionnaire). The Questionnaire determines
if the project is subject to the Priority Project Permanent Stormwater BMP Requirements
and/or the Standard Permanent Stormwater BMP Requirements conditions of concern. Table
1 details Carlsbad’s permanent stormwater BMP requirements (Note- References made in the
Table refer to the City of Carlsbad’s Stormwater Standards Manual, refer to Appendix 12).

Projects are encouraged to address the City of Carlsbad’s permanent BMP requirements
through the creation of a hydrologically functional project design that attempts to mimic the
natural hydrologic regime by:

e To ensure that the owners/contractors take full responsibility for managing
stormwater pollution caused by their activities;

e To ensure that stormwater BMPs are properly documented and implemented and
are functioning effectively;

e To identify maintenance (e.g., sediment removal) and repair needs; and

e To ensure that the project proponents implement their stormwater management
plans.

Self-inspections performed by a qualified contact person should adhere to the following
schedule:

e Perform daily weather forecasting at all times;
e Inspect at 24-hour intervals during extended rainfall events;

o Perform daily evaluations as earth moving/grading is being conducted during the
wet season;

o Perform weekly (every 7 days) in the dry season as earth moving/grading is
progressing; and

e Submit self-inspection checklists to the City’s project inspector on a weekly basis
during the rainy season.
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Table 1
City of Carlsbad SUSMP Requirements
Permanent Stormwater BMP Requirements

BMPs Applicable to Individual
Priority Project Categories'™
% w| @ 2 g
k] 2 I fr L
2 FlzlE |8 |o o
o ] |G |= & = o | o
0| — n [ [} e T [t
L o ] @mlc|l=[E (D 0 = | &
ClEFLd S 2 TIE |2 |o |27
O | G < | 3| 2|E Q o) m
e P HEHEEE EE IR
clotma|®|s|legIes5e|Y| =
. LIEOL|O || =W= == |w|I
Site Source Treatment
Design | Control | |5 o I e = = . | Ceniral
EMPs"' | BMPs™ - - ~ |7 | ~| emps"
Standard Projects R F R R R|IR| R R R R o
Priority Projects:
:e:achc—d 4&_5 denfial = E 2 = = 5
Cevelopment
E:'.azr' ed Residential = R 2 o
Cevelopment
Commercial Development -
greater than 100,000 #° & R RIR|R R -
Heavy indusiry findusirial R F R R |R R R R 5
Automotive Repair Shop R F RIR|IR| R R 5
Restaurants R F R R 5
Sieep Hillside
Development greater than R F 2 R 5
5,000 #°
Parking Lotz R F R 5
Retail Gasoline Outlets R F R|IR| R R R 5
?:reets. Highways & = E 5
Freeways

R = Required; select one or more applicable and appropriate BMPs from the applicable steps in Section [11.2.4-01, or
equivalent as identified in Appendix B.

0 = Optionall or may be required by Cily staff. As appropriatz, applicants are encouraged o incorporate freatment
control BMPs and BMP= applicable to individual pricrity project categories into the project design.  City staf may
reguirs one or more of these BMPs, where appropriate.

5 = Select one or more applicable and appropriate treatment contro!l BMPs from Appendixz 3.

(1) Refer io Section 2.3.3.1

{2) Refer fo Section 2.3.3.2.

{2} Prigrity project categories must apply specific storm water EMF reguirsments, where applicable. Prionty projects

are subject to the requirements of all priority project categories that apply. Refer to Section 2.3.3.3

(4] Refer to Section 2.3.2.4

(5] Applies if the paved area totals =5,000 square fest or with =15 parking spaces and is potentially exposed fo urban

runaoff.
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300.1.3 City of Carlsbad Construction SWPPP Standards and Requirements

Section 3 of the City of Carlsbad’s 2008 Stormwater Standards Manual establishes standards
and requirements for development of Construction Stormwater Pollution Prevention Plans to
ensure compliance with the City’s Municipal Permit and Stormwater Ordinance. The
Construction SWPPP Standards Manual establishes a tiered-system for classification of
construction projects, based on the project’s perceived threat to water quality; establishes
minimum SWPPP requirements for each tier; establishes minimum BMPs for each tier;
establishes minimum BMPs for projects that discharge to a 303 (d) listed receiving water,
including mandating the use of Active Treatment Systems under specific conditions; and
requires the project proponent to certify compliance to the applicable Construction SWPPP tier
level.

Every construction activity within the City that has the potential to negatively affect water
quality should prepare a construction storm water pollution prevention plan (Construction
SWPPP) whether or not the City issues a construction permit for the activity. To ensure
compliance with all the various State and Regional permitting regulations, the City established
a three-tiered system for the preparation of Construction SWPPPs. The tiers range from Tier 3
representing the highest threat to water quality to Tier 1 representing the lowest threat to water
quality. The threshold triggers for each of the three tier levels are generally described below
together with a reference to the applicable Construction SWPPP standards.

Tier 3 - Construction activities that impact one or more acres (individually or cumulatively
through phased construction) or that pose a significant potential for storm water quality
impairment should prepare a Tier 3 Construction SWPPP in conformance with the standards
and requirements of the Construction General Permit and City Standards.

Tier 2 — Construction activities that impact less than one acre and that pose a moderate threat
to storm water quality should prepare a Tier 2 Construction SWPPP in conformance with City
Standards. In the case of small linear underground/overhead utility projects, the project should
also demonstrate compliance with the General Linear Utility Permit.

Tier 1 — Construction activities that impact less than one acre and pose a low threat to storm
water quality should prepare a Tier 1 Construction SWPPP in conformance with City
Standards. In the case of small linear underground/overhead utility projects, the project should
also demonstrate compliance with the General Linear Utility Permit.

The CECP construction project is considered a Tier 3 project.

Advanced Treatment is defined in the Municipal Permit as the use “of mechanical or chemical
means to flocculate and remove suspended sediment from runoff from construction sites prior
to discharge.” If a project meets all of the following criteria, advanced treatment will be
required:

a. All or part of the site is within 200 feet of waters named on the CWA Section 303(d) list
of Water Quality Limited Segments as impaired for sedimentation and/or turbidity;
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b. The disturbance area is greater than five acres, including all phases of the
development;

c. The disturbed slopes are steeper than 4:1 with at least 10 feet of relief, and drain
toward a Section 303(d) listed receiving water for sedimentation or turbidity;

d. The site contains a predominance of soils with USDA-NRCS Erosion factors kf greater
than or equal to 0.4.

300.2 NOTICE OF INTENT & WASTE DISCHARGE IDENTIFICATION (WDID)
NUMBER

The Waste Discharge ldentification (WDID) Number for the CECP Construction Project is
A copy of the Notice of Intent (NOI) and the WDID Confirmation
Notice are included in Appendix 1.

300.3 ROLES AND RESPONSIBILITIES

Establishing and maintaining a SWPPP that minimizes water pollution, both as a written
document and as implemented in the field, involves several entities. The Project Manager,
Construction Superintendent, Environmental Compliance Manager and SWPPP Inspector are
on the same team with regard to keeping the site and construction practices in compliance
with the stormwater pollution prevention BMPs described in Section 500 of this document.
Below are the SWPPP’s key roles and the highlights of each person’s responsibilities:

300.3.1 Construction Project Manager

As a representative of the Carlsbad Energy Center LLC, the Construction Project Manager is
responsible for overall project compliance and inspection. The Construction Manager is also
responsible for overseeing the general and significant project activities and verifying that the
contractor and subcontractors are fulfilling their contractual responsibilities to keep the site in
compliance. The Construction Manager, as a representative of the project owner, is ultimately
responsible for compliance of the project with the General Construction Permit and is
responsible for verifying the contractor is implementing the SWPPP.

300.3.2 Construction Supervisor/Superintendent

As a representative of the prime contractor, the Construction Supervisor is responsible for the
day-to-day construction-related activities and is responsible for completion of the contracted
work. In addition, the Construction Supervisor is responsible for the following as it relates to
the SWPPP.

a. Implementing and monitoring the SWPPP program to verify and certify
compliance;

b. Verifying that the wet weather monitoring is conducted and the results
documented as described in Section 6 of this document; and
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c. Verifying that all appropriate site personnel have been trained in accordance with
Section 8 of this document:

d. Conduct BMP Inspections at least once a week and document the inspection
results as described in Section 6 of this document.

e. Based on the BMP inspection findings, maintain, service, repair and/or replace
damaged and/or ineffective BMPs to ensure that construction related stormwater
pollutants do not discharge offsite;

f.  Prepare and maintain the Daily Construction Activity Logs. The purpose of the
Daily Construction Activity Log is to track ongoing construction activities and to
ensure that all appropriate BMPs are in place, properly installed and maintained
prior to commencement of any construction activity;

g. Verify that that areas inactive for more than seven? (7) days are stabilized in
accordance with Section 5: BMP Implementation and Inspection Schedule; and

h. Verify that the BMPs are in place and operational at the end of a storm event and
to immediately recommend corrective actions if any BMP has been breached
and/or is demonstrated to be ineffective in controlling discharge of site-specific
stormwater pollutants.

300.3.3 Environmental Compliance Manager

The CECP Environmental Compliance Manager will be responsible for verifying and
documenting that the project is meeting the conditions of project's permit requirements,
mitigation monitoring requirements and the bid specifications. In this role the Environmental
Compliance Manager will manage an oversight and inspection program and work closely with
the project management team throughout construction to identify any potential problems as
they relate to project compliance

300.3.4 SWPPP Inspector

On behalf of the Construction Project Manager and/ or prime contractor the SWPPP Inspector
will provide oversight management of the SWPPP document and conduct inspections to
evaluate project compliance with this document and the Construction General Permit. The
SWPPP Inspector will be trained and certified in stormwater quality management, erosion and
sediment control practices and/or in Stormwater BMP inspection and assessment. The
SWPPP inspector will work closely with project's Environmental Compliance Manager to
address any issues identified by the Environmental Compliance Manager.

300.4 CONTACT INFORMATION

2 In accordance with the City of Carlsbad’s SUSMP Requirements
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TABLE 2
Project Contact Information

Name Firm Role Telephone(s)

e-mail

Construction
Project Manager

Construction
Supervisor

Environmental

Manager

Sheila Henika | Cabirillo | LLC Compliance 760-268-4018

SWPPP
Inspector

300.5 STORMWATER POLLUTION PREVENTION PLAN CHECKLIST

A summary checklist of the information contained in this SWPPP and reference to where the

information is located is provided in Table 3 below.

TABLE 3
Stormwater Pollution Prevention Plan Checklist
Project Information SP:crtTc::l Section in SWPPP
GENERAL CONSTRUCTION PERMIT REQUIREMENTS
Vicinity Map ( graphic)
Major roadways, geographic features or landmarks A.5.a.l Figures 1,2
Site perimeter Ab5.a.l Figures 1,2
Geographic features A.5.a.l Figures 1,2
General topography A5.a.l Figures 1,2
Site Map ( graphic) A.5.a.2 Figures 1,2
Site perimeter A.5.a.2 Figures 1,2
Existing and proposed buildings, lots, and roadways A.5.a.2 Figures 1,2
Storm water collection and discharge points A.5.a.2 Figures 3A,3B, 7B, 7D
General topography before and after construction A.5.a.2 Figures 1,2
Anticipated discharge location(s) A.5.a.2 Figures 3A,3B, 7B, 7D
Drainage patterns A.5.a.2 Figures 3A,3B, 7B, 7D
Relevant drainage areas A.5.a.2 Figures 3A,3B, 7B, 7D
Temporary on-site drainage A.5.a.2 Figures 3A,3B, 7B, 7D
Drainage (graphic)
Drainage patterns A.5.b.1 Figures 3A,3B, 7B, 7D
Slopes after major grading A.5.b.1 Figures 2, 7D
Calculations for storm water run-on A.5.b.1 Appendix 7
BMPs that divert off-site drainage from going through site A.5.b.1 Figures 7A-7D
Storm Water Inlets (graphic)
Drainage patterns to storm water inlets or receiving water | A.5.b.2 | Figures 3A,3B, 7B, 7D
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TABLE 3

Stormwater Pollution Prevention Plan Checklist

Project Information SP;CrtTOI:] Section in SWPPP
BMPs that protect storm water inlets or receiving water A.5.b.2 Figures 7A-7D
Site History/Past Site Usage
Description of toxic materials treated, stored, or spilled on site A.5.b.3 Section 500.1
BMPs that minimize contact of contaminants with storm water A.5.b.3 Section 500.2-500.4
Location of Areas Designated for: (graphic)
Soil or waste storage A.5.b.4 Figures 7A-7D
Vehicle storage & service A.5.b.4 Figures 7A-7D
Construction material loading, unloading, and access A.5.b.4 Figures 7A-7D
Equipment storage, cleaning, maintenance A.5.b.4 Figures 7A-7D
BMP Descriptions for: (graphic or narrative)
Waste handling and disposal areas A.5.b.5 Section 500.2-500.5
On-site storage and disposal of construction materials and waste | A.5.b.5 Section 500.2-500.5
BMPs to minimize exposure of storm water to construction A5 D5 Section 500.2-500.5
materials, equipment, vehicles, waste T
Post Construction BMPs A.5.b.6, A. 10 Section 800
Additional Information
Description of other pollutant sources and BMPs that cannot be A5 c1 Section 500.1
shown graphically T
Pre-construction control practices A.5.c.l Section 300.6
Inventory of materials and activities that may pollute storm water | A.5.c.2 iesctlon 500.1, Tables
_BMPs to reduce/eliminate potential pollutants listed in the A2 Section 500.2-500.4
inventory T
Runoff coefficient (before & after) A.5.c.3 Appendix 7
Percent impervious (before & after) A.5.c.3 Section 300.10.6
Copy of the NOI and WDID # A.5.c4 Appendix 1
Construction activity schedule A.5.c.5 Sect|0n§ 300.7-300.9,
Appendix 10
Contact information A.5.c.6 Section 300.4, Table 2
EROSION CONTROL
The SWPPP shall include: (graphic)
Areas of vegetation on site A.6.a.l slgures 2,38, 6, 7B,
Areas of soil disturbance that will be stabilized during rainy A6.a2 Figures 2, 3B, 6, 7B,
season T 7D
Areas of soil disturbance which will be exposed during any part of A6.a3 Figures 2, 3B, 6, 7B,
the rainy season T 7D
. . . : Sections 300.7-300.9,
Construction phase / BMF" sequencing schedule including A6l Appendix 10, Tables
supplemental pre-rain action plan for erosion control measures 6.7
BMPs for erosion control A.6.b Figures 2, 7A-7D,
Tables 6,7
BMPs to control wind erosion A.6.c Figures 2, 7A-7D,
Tables 6,7

SEDIMENT CONTROL

Description/lllustration of BMPs to prevent increase of sediment
load in discharge

A.8

Section 500.2-500.6,
Tables 6, 7
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TABLE 3

Stormwater Pollution Prevention Plan Checklist

Project Information SPeeCrtTola Section in SWPPP
Construction phase{ BMF_’ sequencing sc_hedule including A8 ig;g%?xsfg.?r:ﬁgsg
supplemental pre-rain action plan for sediment control measures ' 6.7 '
NON-STORM WATER

o : - Sections 300.10,
Description of non-storm water discharges to receiving waters A.9 500.4, Tables 6.7
Locations of discharges A.9 Figures 3A, 3B

- Sections 300.10,
Description of BMPs A.9 500.4, Tables 6,7
Name and phone number of qualified person responsible for non- A9 Section 300.4, Table 2
storm water management '

POST-CONSTRUCTION
Description and location of BMPs A.10 Sections 800, 300.6.7
Operation/Maintenance of BMPs after project completion A10 Section 800
(including funding) '
MAINTENANCE, INSPECTIONS, AND REPAIR
_Name gnd phone number of qualified person responsible for A1l Section 300.4, Table 2
inspections )
Inspection checklist: date, weather, inadequate BMPs, visual Section 600, Appendix
observations of BMPs, corrective action, inspector’'s name, title, A.ll.a-f 3
signature
OTHER REQUIREMENTS
Documentation of all training A.12 Section .500‘6'
Appendix 4

List of Contractors/Subcontractors A.13 Table 2
Description of site inspection plans B.3 iggg?\réiiofﬁ’
Compliance certification (annually 7/1) if project is under active B.4 Section 100.3,
construction ' Appendix 11
Noncompliance reporting B.5 Section 600.4
Records of all inspections; compliance certifications; Section 600
noncompliance reports, etc. should be kept for at least three B.6
years
Monitoring program for sediment contribution from direct B7 Sections 600, 700
discharges to impaired water bodies '
Monitoring program for pollutants not visually detectable in storm B8 Sections 600, 700
water (non-visible pollutants) '
Signed Certification for SWPPP, reports, amendments, etc. Who Sections 300.3, 500.3
is authorized to sign and by what authority has the duly C.9,10
authorized representative been assigned?
Location of General Permit and SWPPP on site during C. 17 Sections 100, 600,

construction activities

Appendix 8

CARLSBAD MS4 PERMIT REQUIREMENTS

General Site Management

Pollution Prevention

Stormwater Management Plan

Erosion and Sediment Control

Advanced Treatment Control

MP D.2.c
CSWSM 3.3

Sections 500.2-500.6

Sections 500.2-500.6

Section 800

Sections 500.2-500.6

Sections 500.2-500.6
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TABLE 3

Stormwater Pollution Prevention Plan Checklist

. . Permit .
Project Information e - Section in SWPPP
303 (d) Listed Waters Sections 500.2-500.6
. . . MP D.2.d Section 600
Inspection of Construction Site CSWSM 3.4
Standard Stormwater Pollution Prevention Notes CSWSM 3.3.10 | Appendix 7
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300.6 PROJECT DESCRIPTION

300.6.1 Carlsbad Energy Center Project (CECP)

The construction project is located in San Diego County within the City of Carlsbad, California
(Figure 1: Site Vicinity Map). The site is located in an industrial area in the City of Carlsbad, in
San Diego County adjacent to the Encina Power Station. The CECP will consist of the following
components:

e 540.4-megawatts (MW) net (at 73.6 degrees Fahrenheit (°F) with steam power
augmentation and evaporative cooling), 558 MW gross combined-cycle generating
facility configured using two trains with one natural-gas-fired combustion turbine
generators (CTG) and one steam turbine generator (STG) per train (or unit).

e Interconnection to the existing electrical transmission system via 138-kilovolt (kV)
and 230-kV lines that connect to the existing 138-kV and 230-kV SDG&E substations
located on the Encina Power Station.

e Natural gas will be delivered to the site via 18-inch-diameter pipeline. The natural
gas will flow through a flow metering station, gas scrubber/filtering equipment, a gas
pressure control station, and electric-driven booster compressors prior to entering
the combustion turbines

e The CECP proposes to discharge sanitary wastewater to the City of Carlsbad’s
Encina Wastewater Authority (EWA) sanitary sewer system. A new line connection
will be added to connect to the Authority’s system. A new 12-inch sanitary sewer line
would exit the plant site from the west side of the site and connect with the EWA’s
existing wastewater pipe which runs immediately adjacent to the plant site on the
west side, parallel to the existing rail line. The total distance of the new line would be
approximately 1,100 feet.

e CECP proposes to use California Code of Regulation (CCR) Title 22 reclaimed water
that would be supplied by City of Carlsbad and delivered to the CECP via a new 12-
inch pipeline from the interconnection point at Cannon Road and Avenida Encinas
(approximately 3,700 feet long).

e CECP will use City of Carlsbad potable water (as needed) by connecting to an
existing water main located approximately 1,100 feet from the project site.

Figure 2: CECP Plot Plan shows the location of the CECP generating facility, electric
transmission lines, natural gas pipeline, reclaimed water supply pipeline, and potable water
supply line.

In preparation of construction of the CECP power plant, tanks 5, 6 & 7 of the East Tank Farm
will be demolished; the contaminated soil will be remediated; the lateral berms removed; the
CECP power plant’'s new berms constructed; the new access roads into the CECP site
constructed; and disturbed soil subsequently stabilized under CEC approval.

The project will be constructed in six (6) phases:

CECP Construction Project 3-12 April 2008



1. Site Preparation: Tank Demolition and Soil Remediation;
2. Installation of Pipelines (Linear Construction);

3. Lateral Berm and Pavement Removal;

4. CECP Berm and Access Road Construction;

5. CECP Power Plant Construction (Vertical Construction)

6. Post-Construction Permanent Stormwater BMP Installation & Site Stabilization

300.6.2  Site Preparation

The East Tank Farm demolition phase consists of the demolition and removal of three fuel
storage tanks (tanks 5, 6, and 7) and associated piping, pumps and other processing
equipment, and remediation of contaminated soils identified beneath the tanks and associated
equipment and piping. Fuel oil Tank 4 will be left in place and will continue to provide backup
fuel oil to the Encina Power Station for use in the event of an emergency loss of natural gas, as
required by the California Independent System Operator to maintain electrical system reliability.

The East Tank Farm, consisting of Tanks 5, 6, and 7, occupy approximately 11 acres in the
northeast section of the existing Encina power station site. The tanks are located within
impoundment basins and separated by concrete-coated earthen berms. The top of the two
lateral berms between tanks 5 and 6 and tanks 6 and 7 are at an elevation of 54 feet above
mean sea level (msl). The berms are constructed at a 1.5 to 1 slope and are approximately 20
to 25 feet high from the bottom of the Tank Farm impoundment.

At the bottom of the each tank basin, the footprint of each tank is surrounded by a six-inch layer
of gravel. Dike drain sump structures, inlets, and 18-inch diameter corrugated metal drainage
pipes line the perimeter of each basin. A drain rock layer, 4-inches thick, overlays the bottom
15 feet of the slopes of the earthen berms. The slopes of the earthen berms and drain rock
layer are covered with a two-inch thick layer of gunite, reinforced with 6 x 6 — 10/10 welded wire
fabric. The dike drains are connected to sump pumps which are controlled by manually actuated
valves that pump the contained surface drainage offsite discharge to the Lagoon. Refer to
Figures 3A: Stormwater Drainage Outfall Locations and 3B: Drainage Sheds and Discharge
Locations for additional drainage details.

Tanks 5, 6 and 7 formally contained No. 6 fuel oil. Tank 5 was constructed with a pontoon
floating roof and holds a nominal net capacity of 250,000 barrels (bbl) or 10,500,000 gallons.
The tank has a 240-foot diameter and a 32-foot height, with a minimum roof height of 4.6 feet.
Tank 6 was constructed with a double deck floating roof and holds a nominal net capacity of
445,000 bbl or 18,690,000 gallons. The tank has a 315-foot diameter and a 32-foot height, with
a minimum roof height of 5.5 feet. Tank 7 was constructed with a double deck floating roof and
holds a nominal net capacity of 450,000 bbl or 18,900,000 gallons. The tank has a 318-foot
diameter and a 32-foot height, with a minimum roof height of 6 feet.

The three tanks and associated appurtenances will be dismantled within the recessed tank farm
impoundment, and the respective waste materials generated will be transported off-site for
disposal or recycling. Removal of fuel and cleaning of the tanks will be performed prior to the
tank demolition and soil remediation project as part of plant maintenance in accordance with the
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Encina Power Station’s current Industrial Stormwater Pollution Prevention Plan. Additionally
asbestos and lead-based paint abatement associated with the tank structures will be completed
as part of planned maintenance activities and pursuant to permit requirements of San Diego Air
Pollution Control District prior to the tank removal and soil remediation project.

Tank Removal activities include demolition and removal of the following equipment:

Tanks 5, 6, and 7, including all tank roofs, tank floors, and tank walls;

All associated above and below ground piping and structures;

Associated catwalks, walkways and floors;

Concrete and concrete masonry unit walls and slabs;

Electrical conduit, lighting and ballasts, and motor control centers; and
Mechanical equipment, valves, and all appurtenances and other related material.

Tank Disassembly and Disposal

During demolition the tank components and equipment will be cut apart using heavy equipment,
torches, and/or pneumatic cutting tools. An excavator with a grappler attachment and laborers in
man-lifts will remove the corrugated exterior siding and insulation on the tanks. An excavator
with a shear attachment will cut the tank roofs. Laborers in man-lifts will cut steel from tank
walls which will be dropped to the tank floor towards the tank interior. Once on the tank floor or
ground, the large metal pieces will be cut, using hydraulic shears or cutting torches, into smaller
pieces for easy transport and disposal. The tank floor will be cut last using either heavy
equipment, torches or pneumatic cutting tools.

All scrap steel will be appropriately sized and then transported to offsite to a scrap metal
recycling facility. Excavators and loaders will load demolition debris directly from the Tank Farm
impoundment area into dump trucks for off-site transportation and disposal to a local permitted
landfill in accordance with California regulations. The steel from all metal tanks will be
transported to a scrap yard for recycling in accordance with California regulations. Steel scrap
yards will sell the steel to mills to melt in furnaces for future use.

Conveyance piping to the tanks is primarily aboveground, but is directed through the berms.
The conveyance piping systems and other appurtenances include the following:

No. 6 fuel oil fill line system;

No. 6 fuel oil supply system to Boilers 4 and 5 and associated piping;
Saturated steam system;

Electrical systems including instrumentation and controls;

South control house equipment;

North control house equipment;

Service/control air systems;

City water system;

e Fire protection (foam) system; and

e Secondary containment sump pump systems

Conveyance piping scheduled for removal will be tagged prior to dismantling. Pipes will be
tagged from the tanks and traced back to the source as far as practical. Prior to dismantling, the
pipes will be checked for liquid contents that may be present from prior decontamination efforts.
Holes may be drilled along the pipes to check for fluids.
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To the greatest extent practicable, pipes will be dismantled only after all contents have been
drained and managed using appropriate protocols. Portable containment units (i.e., plastic
sheeting equipped with impervious berms) will be placed on the ground surface prior to draining
or cleaning any pipes. All residues and contaminants will be handled and managed
appropriately prior to disposal offsite.

Pipes containing hardened No. 6 fuel oil may have to be cleaned after removal. Pipes
containing hardened No. 6 fuel oil will be sheared and sized and placed in roll-off containers for
off-site transportation to a disposal facility for cleaning. Once pipe segments have been cleaned
at the disposal facility, they will be recycled as scrap. If the pipes containing hardened No. 6 fuel
oil cannot be cleaned for scrap, the receiving facility will be responsible for proper disposal of
the contaminated pipe segments. It is anticipated that all conveyance piping can be recycled at
an appropriate facility.

Remediation Activities

Soil and/or groundwater remediation may be required for potential contamination underneath,
and/or adjacent to, the demolished fuel oil storage tanks conveyance piping and other
appurtenances. It is reported that No. 2 oil was placed underneath the storage tanks during the
original construction as a corrosion prevention technique. Soil characterization and removal of
reported No. 2 oil impregnated sand cushion from the footprint locations of former Tanks 5, 6,
and 7 will occur when tank demolition is complete, and necessary remediation will be performed
pursuant to the requirements of the San Diego County Department of Environmental Health
(DEH) Site Assessment and Mitigation (SAM) Program.

Potentially impacted soils will be characterized, excavated, properly manifested, and
transported off-site for disposal and/or recycling. The results of the sampling and analysis will be
used to establish cleanup levels. Based on those levels, a Soil Remediation Plan will be
developed based on requirements of the responsible agencies.

The Soils Remediation Plan will include identification of appropriate and effective stormwater
pollution prevention BMPs designed to prevent or reduce stormwater and surface drainage
exposure to potential contaminated soils. The Soils Remediation Plan is incorporated into this
SWPPP by reference (refer to Appendix 9). The BMPs stipulated in the Soil Remediation Plan
are required in addition to the BMPs mandated in this SWPPP and will be implemented,
inspected and maintained in accordance to all applicable provisions of this SWPPP. Soll
disturbing activities associated with this phase of the construction will be limited to sampling and
excavation of contaminated soils located within the former tanks’ footprint. Contaminated soils
will be transported offsite to an approved waste recycling and disposal facility.

Generated construction wastes (waste asphalt/concrete debris) will be staged within the basin
until shipped offsite for recycling and/or disposal at a facility authorized to receive construction-

related wastes. As part of the project initial mobilization, disturbed soil areas shall be stabilized
in accordance with Section 500 of this SWPPP.

300.6.3 Linear Construction
Construction of the CECP power plant will include:

e Installation of 1,100 foot-long 18-inch diameter nature gas pipeline: This 1,100-foot-
long pipeline will extend from the existing So Cal Gas transmission pipeline (Line TL
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2009, “Rainbow line”) that runs immediately adjacent to the plant site, on the west
side parallel to the existing rail line;

e Installation of the 12-inch diameter 1,100-foot long sanitary sewer line. If approved,
the new 12-inch sanitary sewer line would exit the plant from the west side of the site
and connect with the Encina Water Authority’s existing wastewater pipe which runs
immediately adjacent to the plant site on the west side, parallel to the existing rail
line;

e |Installation of the 12-inch diameter 3,700-foot long Title 22 reclaimed water pipeline.
If approved, the Title 22 reclaimed water will be delivered to the CECP via the new
12-inch pipeline from the interconnection point at Cannon Road and Avenida
Encinas; and

e Installation of the 1,100-foot long potable water pipeline. CECP will use City of
Carlsbad potable water by connecting to an existing water main located
approximately 1,100 feet from the project site.

Installation of the pipelines will consist of trenching to construct the pipeline corridors; temporary
stockpiling of excavated soils along pipeline corridors; installation of pipeline runs; testing of
pipeline functionality; backfilling trenches; and stabilization of disturbed soil areas.

300.6.4 Lateral Berm and Pavement Removal

Site preparation for the CECP includes removal of the existing lateral berms and access ramps
between former Tanks 5, 6, and 7. Removal of the two intermediate berms and associated
access ramps will provide an open, generally flat, site area for the CECP. The extent of
intermediate berm removal needed to prepare the CECP site is depicted in Figure 4. Berm
Removal Locations.

Prior to initiation of the vertical construction phase the paved areas of the basin’s invert will be
demolished and the area scraped to bare soils. Generated construction wastes (waste asphalt
and concrete debris) will be staged within the basin until shipped offsite for recycling and/or
disposal at a facility authorized to receive construction-related wastes. Disturbed soil areas
shall be stabilized in accordance with Section 500 of this SWPPP.

300.6.5 CECP Berm and Access Road Construction

The total volume of soils excavated as part of berm removal is approximately 46,700 cubic
yards. This material will be used as fill material to reconstruct CECP power blocks’ berm (Refer
to Figure 5: CECP Berm Construction); construction of a new boundary berm along the west
side of the CECP site (refer to Figure 2: CECP Plot Plan); and grade and construct new access
roads into the CECP power plant. The west side berm will be approximately 11 feet high, with
crest level at approximately 66 feet above mean sea level. The total length of the west side
berm sections will be about 850 feet.

300.6.6 CECP Facility Construction

The project includes construction of two trains of Siemens rapid response combined cycle
(“R2C2”) generating units. The two new units (designated Units 6 and 7) will be on the northeast
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area of the existing site, between the existing rail line and Interstate 5 highway, occupying
approximately 23 acres. Construction of the CECP power plant will include:

e Construction of the 540.4MW combined-cycle generating facility; and
e Interconnection to the existing electrical transmission system;

During construction, approximately 3 to 4 acres of the existing Encina Power Station west of the
railroad tracks will be used for construction worker parking. This area is currently used as
asphalt parking overflow for employees.

Approximately 7 to 9 acres on the Encina Power Station will be used for onsite construction
equipment/material laydown. No offsite construction worker parking or construction
equipment/material laydown are anticipated to be required for the construction of the CECP
(see Figure 6: Project Boundaries and Figures 7A-7D: WPCDs). These areas are currently
vacant areas and/or developed with asphalt surfaces.

Materials and equipment will be delivered by truck and rail. Construction truck deliveries access
will be from Avenida Encinas and Carlsbad Boulevard, as shown on Figure 6: Project
Boundaries and Figures 7A-7D: WPCDs. An existing railroad spur off of the regional rail line
paralleling the site is located adjacent to the west side of the project site and will be available for
delivery of large or heavy equipment.

300.6.7 Post-Construction Permanent Stormwater BMP Installation

The City of Carlsbad requires that development and significant redevelopment projects that fall
under the category of “priority projects” include BMPs to ensure that those projects reduce
potential urban pollutant runoff. The CECP post-construction BMPs will include:

e |Installation of in-ground pretreatment system (i.e., oil/water separation and sand
media filtration);

e Installation of a bio-infiltration basin designed to retain onsite the 2 year-24 hour
storm event; and

e Permanent stabilization of areas of disturbed soils

Refer to Section 9 of this SWPPP for additional detail and discussion of the CECP site’s
permanent stormwater BMP commitments.

300.7 PROJECT SCHEDULE

Construction of the generating facility, from tank demolition to commercial operation, is
expected to begin in the second quarter of 2009 and will take approximately 28 months, in
accordance with the following schedule:

Phase Construction Activity Period
1 Site Preparation 2" Quarter 2009: 2-3 Months
2 Linear Construction 2" Quarter 2009: 1-2 Months
3 Berm and Pavement Removal 2" Quarter 2009: 1-2 Months
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Phase Construction Activity Period
4 Berm and Access Road Construction 3" Quarter 2009: 1-2 Months
5 CECP Facility Construction 3" Quarter 2009: 21 Months
6 Post-Construction Stormwater BMP 1* Quarter 2011: 2-3 Months

Refer to Appendix 10 for the detailed and current Construction Activity Schedule.

300.8 CONSTRUCTION BMP IMPLEMENTATION SCHEDULE

Table 7 provides the BMP implementation schedule for each phase of construction. Appendix
10: Construction Schedule provides the project's detailed construction schedule. The
Construction Project Manager is responsible for ensuring that the BMPs are implemented in
accordance with these schedules.

300.9 CONSTRUCTION BMP INSPECTION AND MAINTENANCE SCHEDULE

Table 8 provides the BMP inspection and monitoring schedule for this project. The BMPs shall
be inspected and maintained in accordance with the inspection and maintenance
recommendations called out in the BMP specification sheets (see Appendix 6). The
Construction Project Manager is responsible for ensuring that each BMP is inspected to the
BMP-specific specification standard in accordance with the schedule detailed in Table 8.

Equipment and vehicle inspection and maintenance is required to verify that all equipment, tools
and vehicles are in good condition, in proper operating order and are free of any fluid leakage
prior to bringing the equipment, tools or vehicles onto the project site. Each subcontractor is
required to provide a copy of the subcontractor's written equipment and vehicle maintenance
program to the Project Manager upon request.

300.10 SITE DESCRIPTION
300.10.1 Vicinity and Location of Site

The 23-acre CECP project site is located in the northeast portion of the existing Encina Power
Station. Encina Power Station is located in the central portion of the City of Carlsbad, adjacent
to the Pacific Ocean, immediately west of 1-5 and north of the intersection of Carlsbad Blvd and
Cannon Road (see Figures 1 & 2). The 95-acre Encina Power Station is located in Township 12
South, Range 4 West, Section 7, in San Diego County. The Power Station is comprised of
Assessor Parcel Numbers (APNs): 210-01-41 and 210-01-43. The site address is at 4600
Carlsbad Blvd, Carlsbad, California 92008.

The Encina Power Station is divided by the Atchison, Topeka, and Santa Fe (AT&SF) railway
which transect the power plant from the north and south. Both the CECP site and the Power
Station are bordered on the north by the Agua Hedionda Lagoon, an important component of
the local watershed that provides a drainage pathway to the Pacific Ocean.
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300.10.2 Topography

The CECP site is located in an area that is characterized by coastal terraces. The elevation of
the Subject Property varies from sea level to approximately 60 feet above mean seal level (msl)
(Haley & Aldrich, 2004b). The general topographic gradient of the project site is west/northwest
(refer to Figure 3B).

300.10.3 Surface Water Bodies

The CECP site is located within the Carlsbad Hydrologic Unit (CHU). The CHU is comprised of
six watersheds (Loma Alta, Buena Vista, Agua Hedionda, Encinas, San Marcos, and
Escondido) and four coastal lagoons (Buena Vista, Agua Hedionda, Batiquitos, and San Elijo)
(RBF Consulting, 2006). The Agua Hedionda Lagoon is located immediately north of the East
Tank Farm, and the Pacific Ocean is located west of the Encina Power Station, west of
Carlsbad Blvd. The tank farm is located within the 500-year flood zone (FEMA, 1997).

The Agua Hedionda Lagoon has a total watershed drainage area of approximately 29 square
miles in the cities of Carlsbad, Vista, and Oceanside, and in unincorporated San Diego County
(RBF Consulting, 2006). Agua Hedionda Creek is the primary stream into the watershed, which
begins on the southwestern slopes of the San Marcos Mountains in north San Diego County,
and flows generally southwestward to the Agua Hedionda Lagoon and the Pacific Ocean.

The beneficial uses of Agua Hedionda Creek include municipal and domestic supply,
agriculture, industrial services, contact and non-contact water recreation, and wildlife and warm
freshwater habitat.

300.10.4 Geology

The CECP site is located in the Pacific Coastal Plain of the Peninsular Range Geologic
Province of California, which is characterized by bedrock consisting of Cretaceous age granitic
rocks of the Peninsular Ranges Batholith, older metamorphic rocks associated with the intrusion
of the Batholith, and sedimentary materials. The sedimentary rocks that comprise the coastal
region range from terrestrial conglomerates to marine sand and bay mud. The terrace deposits
encountered at the site have been characterized as yellowish to reddish brown to light gray and
olive, weakly to moderately cemented, silty to poorly graded medium to fine sands (Haley &
Aldrich, 2004b). The Santiago Formation encountered at the site has been characterized as
predominately light gray and light brown with shades of yellow and olive, interbedded, weakly to
moderately cemented sandstone and siltstone. The soil mapping unit descriptions and
characteristics are as follows:

1. Map Unit Description: MIC Marina loamy coarse sand, 2 to 9 percent slopes. This soail
unit covers the entire property;

Formation: Eolian sand derived from mixed sources

Typical profile: Loamy coarse sand and loamy sand throughout

Shrink-swell capacity: Not given; expected as none due to dominance of sands

Depth and drainage: Very deep (> 60 inches deep) and somewhat excessively drained

R e

Permeability”: Moderate to rapid
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Runoff’: Slow to medium
Erosion hazard: Slight to moderate
Capability class: llls-4

Notes:

a. Soil characteristics listed above are based on soil mapping descriptions provided in the
published soil survey (NRCS, 1973) and the online soil survey (soildatamart.nrcs.usda.gov).

b. Information for MIC map unit not available; information for the Marina series used instead.

300.10.5 Hydrogeology

The groundwater beneath the CECP site is located with the CHU. The groundwater beneath the
Encina Power Station has been designated as having non-beneficial groundwater use; however,
the Agua Hedionda Lagoon has been designated as having beneficial uses (Haley & Aldrich,
2004b).

Groundwater levels fluctuate with seasonal and tidal influences. Historical groundwater levels in
monitoring wells at the power plant have ranged from 14 feet below to 10 feet above msl
(FDGTI, 1998a). The groundwater beneath the Encina Power Station is generally brackish and
flows northwest toward the Agua Hedionda Lagoon and the Pacific Ocean.

300.10.6 Drainage

The 23-acre CECP site, including the adjacent access roads, is less than 50% impervious (i.e.,
paved). The CECP facility will be located within an impoundment basin. The top of the berm is
at an elevation of 54 feet above mean sea level (msl). The berm is constructed at a 1.5 to
1 slope and is approximately 20 to 25 feet high from the bottom of the impoundment. The
slopes of the earthen berms and drain rock layer are covered with a two-inch thick layer of
gunite, reinforced with 6 x 6 — 10/10 welded wire fabric.

Within the former tank farm (Tanks 5, 6, and 7), interior drainage (drainage within each of the
tank’s containment berms) is contained and collected in toe ditches (at the base of the interior
slopes). Dike drain sump structures, inlets, and 18-inch diameter corrugated metal drainage
pipes line the perimeter of each basin. Within each of the three basins, drainage enters a toe
drain and is pumped via a sump into a 6-inch line located along the east end of the basin at the
top of the containment berm. The 6-inch line collects drainage from each of the three basins
and routes the drainage to the northwest side of Tank 7 where the 6-inch pipe discharges into
the 18-inch corrugated metal pipe (CMP) pipe (main drain). The 18-inch CMP pipe daylights at
the top of the north slope to the Agua Hedionda Lagoon (Refer to Figure 3A). A sparsely
vegetated 12 acre-parcel located immediately north of the tank farm basin also drains to the 18-
inch CMP discharge pipe via a drain inlet located at the southern toe of the north slope.

Minor modification of existing drainage system that currently services the former East Tank
Farm will be necessary as a result of berm removal and reconstruction. Minor grading may be
necessary to direct drainage within the CECP site impoundment to the drain inlets that will need
to be relocated and reinstalled as part of the CECP site’s berm reconstruction phase.

Drainage from within the CECP site impoundment will continue to be collected within the
drainage channel located at the toe of the berm and will be pumped to above-ground mobile
oil/water separator and sand media filter for pretreatment. Discharge from the treatment units
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will be to an infiltration trench for onsite retention and infiltration for low-volume storm events,
and/or for additional volume reduction/filtration prior to offsite discharge (refer to Figure 7B).

Surface areas that are currently not fully stabilized, but proposed for use as laydown for
construction and/or where the areas’ drainage comingles with the construction site’s stormwater
prior to offsite discharge will be stabilized prior to start-up of construction.

As a result of this project, the amount of overall impervious surfaces will decrease, resulting in a
reduction in the project’s post-construction runoff coefficient, and consequently a reduction in
the volume of stormwater ultimately discharged offsite. The overall reduction in impervious
surfaces is a result of reducing the overall basin floor to be repaved by at least one acre. This
unpaved area, pervious area will be stabilized and used for employee parking during operation
of the CECP power plant. Refer to Appendix 7 for a summary description of the project’s pre-
and post construction site surface conditions and drainage calculations.

300.10.7 Water Quality

The primary water bodies within the project area are Agua Hedionda Lagoon and the Pacific
Ocean. These water bodies are located within the San Diego Basin Plan. Basin Plans are
adopted and amended by Regional Water Boards under a structured process involving full
public participation and state environmental review. Basin Plans complement water quality
control plans adopted by the State Water Board.

As part of the Basin Plan, the State has established water quality objectives for waters within
the basin plan. The water quality objectives are either narrative or numeric and are often
different for different water bodies. The Porter-Cologne Water Quality Control Act defines water
guality objectives as "...the limits or levels of water quality constituents or characteristics which
are established for the reasonable protection of beneficial uses of water or the prevention of
nuisance within a specific area" [Water Code Section 13050(h)]. It also requires the Regional
Water Board to establish water quality objectives, while acknowledging that it is possible for
water quality to be changed to some degree without unreasonably affecting beneficial uses.

The San Diego Basin Plan has established numeric effluent limits (NELs) for discharges,
including stormwater discharges, into Agua Hedionda Lagoon:

Maximum Allowed Maximum Allowed
Constituent Concentration Constituent Concentration
(mg/l or as noted) (mg/l or as noted)
Total Dissolved Solid 500 Methyl Blue Active 0.5
(TDS) Substance (MBAS) ’
Chloride (Cl) 250 Boron (B) 0.75
Sulfate (SO4) 250 Odor none
Percent Sodium -
(% Na) 60 Turbidity (NTU) 20
Iron (Fe) 0.3 Color (Units) 20
Manganese (Mn) .05 Fluoride (F) 1
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The Federal Clean Water Act (CWA) requires States to identify and make a list of surface water
bodies that are polluted. These water bodies, referred to as "water quality limited segments," by
definition do not meet water quality standards even after discharges of wastes from point
sources have been treated by the minimum required levels of pollution control technology.
States are required to compile these water bodies into a list, referred to as the "Clean Water Act
Section 303(d) List of Water Quality Limited Segments" (List).

The Federal Clean Water Act a well as the State’s Porter-Cologne Act prohibit discharges into
Waters of the US and/or Waters of the State that can cause or contribute to an exceedance of a
receiving water’s water quality objectives. The discharge into a receiving water of a pollutant, in
any quantity or concentration, for which the receiving water is designed as being impaired for is
prohibited.

The "Water Quality Control Policy for Developing California’'s Clean Water Act Section 303(d)
List" is the policy for the State and Regional Water Boards to follow when developing updates to
the List. This policy describes the process by which the State and Regional Water Boards
comply with the requirements of the Clean Water Act in developing the List.

On June 28, 2007 the U.S. Environmental Protection Agency gave final approval to California's
2006 Section 303(d) List of Water Quality Limited Segments. The Agua Hedionda Lagoon is
listed as impaired for indicator bacteria and sedimentation/siltation. The Pacific Ocean at
Carlsbad Beach is listed as impaired for indicator bacteria.
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SECTION 400 REFERENCES

The following list of documents were used in preparation of this SWPPP, and herein
incorporated by reference. The documents are as follows:

National Pollutant Discharge Elimination System (NPDES) General Permit No.
CAS000002, Waste Discharge Requirements (WDRs) for Discharges of Storm Water
Runoff Associated with Construction Activity, 2002

San Diego Regional Water Quality Control Board’s Water Quality Control Plan (Basin
Plan)

State of California 2007 Clean Water Act’'s Section 303(d) List of Impaired Water
Bodies

City of Carlsbad, Public Works Department, Standard Urban Storm Water Mitigation
Plan (SUSMP), Storm Water Standards; March 2008

Application for Certification (AFC) for the Carlsbad Energy Center Project,
September 2007

Caltrans Stormwater Quality Handbook: Construction Site BMPs Manual, March
2003.

CASQA California Stormwater BMP Handbooks, January 2003

Phase Il Environmental Soil and Groundwater Assessment Report, Encina Seawater
Desalination Project, Carlsbad, California, Geomatrix, May, 2006
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SECTION 500 POLLUTANT SOURCE ASSESSMENT
& BMP SELECTION

500.1 POLLUTANT SOURCE ASSESSMENT

This section provides an assessment of the types of potential stormwater pollutants anticipated
during the Encina Power Station’s CECP project. Potential sources of stormwater pollutants
considered are those pollutants that are known, or should be known, to exist at the site as a
consequence of:

e Current land use practices;
e Pastland use practices; and
e Construction related activities.

500.1.1 Past Land Uses

The Encina Power Station has been in operation as a power generation station since 1954 with
no material change in the land use of the site since origination. The original three approximate
100-MW Encina units (Units 1-3) went on line in 1954, 1956 and 1958. Units 4 and 5 were
commissioned in 1972 and 1978 respectively (FDGTI, 1998b). These generating units are rated
at 300 and 330 MW, respectively.

Initially, the power plant used three above-ground storage tanks (ASTS) in the West Tank Farm
for fuel oil storage (for Units 1-3). Four additional ASTs were constructed between 1971 and
1977 in the area currently known as the East Tank Farm (FDGTI, 1998b) for Units 4 and 5.
Natural gas has been the primary fuel used at the Subject property since 1984.

A considerable amount of disturbance has occurred over the entire existing Encina Power
Station. Extensive excavation, grading, and deposition of fill occurred during the Station’s initial
construction in the 1950’s and proceeded during various stages of upgrades and expansions up
to the present. Historic photographs reveal that prior to construction, the entire property was
graded, leveled, fill brought in, a stream channelized, portions of the lagoon were dredged, and
an underground water intake was built to bring water into the plant from the ocean (Jeff Bisson,
2007, pers. comm.; Smallwood, 2005).

East Tank Farm are has been excavated to bedrock during construction of the tank farm.
Geotechnical evaluations within the plant confirm the presence of fill to a depth of at least
10 feet. Prior to construction of the tank farm, this portion of the current power plant was used
for agricultural activities

In 1999, Cabrillo Power | LLC acquired the power plant from San Diego Gas and Electric
(SDG&E) and now owns the power plant and related facilities, fuel oil storage tanks, and lagoon
areas of Encina Power Station
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500.1.2 Current Land Uses

The Encina Power Station currently operates as a natural gas-fired power generating facility
with back-up fuel necessary in only two of the seven fuel oil tanks (i.e., in tanks 2 and 4).
Consequently the need to store large volumes of fuel oil is obsolete. Tanks 5, 6 and 7 are
currently being prepared for decommissioning, which will entails lead and asbestos abatement
from the tanks and the associated piping and pumping equipment; removal for offsite recycling
or disposal of current fuel oil inventories remaining in the tanks; and cleanout of the tanks and
piping to remove residual fuel oil.

The land in the vicinity of Encina Power Station is characterized as urban, and primarily
comprised of other developed land including commercial, agricultural, and residential. The area
adjacent to the Encina Power Station includes the Pacific Ocean to the west; Interstate 5 and
agricultural land to the east; SDG&E operation and maintenance facility, Cannon Road and
residential areas to the south; and other residential areas to the north.

500.1.3 Construction Related Activities

Hazardous materials to be used during construction of the CECP and its associated linear
facilities will include gasoline, diesel fuel, motor oil, hydraulic fluid, solvents, cleaners, sealants,
welding flux, various lubricants, paint, and paint thinner. There are no feasible alternatives to
motor fuels and oils for operating construction equipment. The types of paint required are
dictated by the types of equipment and structures that are to be coated and by the
manufacturers’ requirements for coating.

The quantities of hazardous materials that will be handled during construction are relatively
small and Best Management Practices (BMPs) will be implemented by contractor personnel.
Therefore, the potential for environmental effects is expected to be small. During construction of
the project and its linear facilities, regulated substances, as defined in California’s Health and
Safety Code, Section 25531, will not be used.

The quantities of hazardous materials that will be onsite during construction are small, relative
to the quantities used during operation. Construction personnel will be trained to handle the
materials properly. The most likely possible incidents will involve the potential for fuels, oil, and
grease dripping from construction equipment. The small quantities of fuel, oil, and grease that
might drip from construction equipment will have relatively low toxicity and will be
biodegradable. Therefore, the expected environmental impact is minimal.

Small oil spills may also occur during onsite refueling. Equipment refueling will be performed
away from water bodies to prevent contamination of water in the event of a fuel spill. Therefore,
the potential environmental effects from fueling operations are expected to be limited to small
areas of contaminated soil. If a fuel spill occurs on soil, the contaminated soil will be placed into
barrels or trucks for offsite disposal as a hazardous waste. The worst-case scenario for a
chemical release from fueling operations would be a vehicle accident involving a service or
refueling truck.

During construction of CECP, the primary waste generated will be solid nonhazardous waste.
However, some nonhazardous liquid waste and hazardous waste (solid and liquid) will also be
generated. Most of the hazardous wastes will be generated at the CECP site, but a small
quantity of hazardous waste will be generated during construction of the electric transmission

CECP Construction Project 5-2 April 2008



line, natural gas supply line, potable water line, reclaimed water line, and the sewer line. The
types of waste and their estimated quantities are described below.

Nonhazardous Solid Waste

Listed below are nonhazardous waste streams that could potentially be generated from
construction of the generating facility, the electric transmission line, and other supply/disposal
lines.

Paper, Wood, Glass, and Plastics

Paper, wood, glass, and plastics will be generated from packing materials, waste lumber,
insulation, and empty nonhazardous chemical containers. Approximately 80 tons of these
wastes will be generated during construction. These wastes will be recycled where practical.
Waste that cannot be recycled will be disposed of weekly in a Class Il landfill. Onsite, the waste
will be placed in dumpsters.

Metal

Metal will include steel from welding/cutting operations, packing materials, and empty
nonhazardous chemical containers. Aluminum waste will be generated from packing materials
and electrical wiring. Approximately 10 tons of waste metal will be generated during
construction. Waste will be recycled where practical and non-recyclable waste will be deposited
in a Class Il landfill.

Concrete

Approximately 60 tons of excess concrete will be generated during construction. Waste
concrete will be recycled and/or disposed of at a state approved construction and debris (C&D)
landfill and in accordance with Section 500 of this SWPPP and the project’'s Approved Waste
Management Plan.

Nonhazardous Wastewater

Nonhazardous wastewater will be generated, including sanitary wastewater, equipment
washwater, storm water runoff, and wastewater from pressure testing the gas supply line.
Nonhazardous wastewater shall be managed in accordance with Section 500 of this SWPPP
and the project's Waste Management Plan. Sanitary waste will be collected in portable, self-
contained toilets. Equipment washwater will be contained at specifically designated wash areas
and disposed of offsite. Stormwater runoff will be pretreated and retained onsite for low-volume
storm events and/or pretreated and filtered prior to offsite discharge. The gas supply pipeline
hydrostatic test water will be filtered to collect any sediment and welding fragments and
managed in accordance with the project’s Dewatering Permit

Hazardous Waste

Most of the hazardous waste generated during construction will consist of liquid waste, such as
flushing and cleaning fluids, passivating fluid (to prepare pipes for use), and solvents. Some
hazardous solid waste, such as welding materials and dried paint, may also be generated. All
hazardous waste will be managed in accordance with the project's approved Waste
Management Plan and this SWPPP.
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Flushing and cleaning waste liquid will be generated when pipes and boilers are cleaned and
flushed. Passivating fluid waste is generated when high temperature pipes are treated with
either a phosphate or nitrate solution. The volume of flushing and cleaning and passivating
liquid waste generated is estimated to be one to two times the internal volume of the pipes
cleaned. The quantity of welding, solvent, and paint waste is expected to be minimal.

The construction contractor, will be responsible for proper handling of hazardous waste in
compliance with all applicable federal, state, and local laws and regulations, including licensing,
personnel training, accumulation limits and times, and reporting and recordkeeping. The
hazardous waste will be collected in satellite accumulation containers near the points of
generation. It will be moved daily to the facility’s 90-day hazardous waste storage area, located
at one of the site’s construction laydown areas. The waste will be removed from the site by a
certified hazardous waste collection company and delivered to an authorized hazardous waste
management facility, prior to expiration of the 90-day storage limit.

Table 4
CECP Estimated Construction Waste Generation
. . Estimated . .
Waste Origin Composition . Classification Disposal
Quantity
Scrap wood,
glass, plastic,
paper, calcium Construction | Normal refuse 8,000 Ibs/mo Regulated Recycle and/or dispose of
silicate insulation, (dumpster) Nonhazardous in a Class Il or Il landfill
and mineral wool
insulation
Scrap Metals Construction Parts,_ 1,000 Ibs/mo Regulated _Recycle and/or d|_spose of
containers Nonhazardous in a Class Il landfill
Concrete Construction | Concrete 60 tons d_urlng Regulated Recycle and/or dl_spose of
construction Nonhazardous in a Class Il landfill
Containers <5 gallons will
Empty liquid Drums be disposed as normal
Pty liq . > 100 Regulated refuse. Containers >5
material Construction | containers, . ;
. containers Nonhazardous gallons will be returned to
containers totes -
vendors for recycling or
reconditioning.
Spent welding California Recvcle or dispose at a
materials, i.e. Construction | Solid 100 Ibs/mo Regulated Y 'SP
A Class | landfill
welding rods Hazardous
Construction California Recvcle at a permitted
Waste oil filters equipment Solids 100 Ibs/mo Regulated Y P
. TSDF
and vehicles Hazardous
CTand ST 200 drums California .
Used z_and waste lube oll Hydrocarbons (life of project | Regulated Recycle at a permitted
lube oil - TSDF
flushes construction) Hazardous
Oily rags, oil California .
sorbent excluding gﬁ:l?gp"?sf Hydrocarbons 100 Ib/mo Regulated R:fﬁ{ﬁ'ég;.g;ﬁlose ata
lube oil flushes P Hazardous P
SOlvemS’ paint, Maintenance | Varies 180 Ibs/mo Hazardous Recycle at a permitted
adhesives TSDF
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Table 4

CECP Estimated Construction Waste Generation

Waste Origin Compaosition Estlma.ted Classification Disposal
Quantity
Spent lead acid Construction 5 batteries per Store no more than 10
; equipment, Heavy metals Hazardous batteries (up to 1-year)
batteries year "
trucks. recycle offsite.
Spent alkaline . 10 batteries Universal Waste Recycle or dispose offsite
) Equipment Metals . at an Universal Waste
batteries per month solids o o
Destination Facility
Steam turbine Pre-boiler Clorro_swe EO? gallclms Regulated Dispose at a permitted
cleaning waste piping cieaning efore plant Hazardous TSDF
chemicals startup
; Non-RCRA . .
Waste oil Equ_lpment, Hydrocarbons 20 gal/mo Hazardous Dispose at a permitted
vehicles Liquid TSDF

Table 5: Pollutant Source Summary provides a summary of the potential stormwater pollutant
that is anticipated to be encountered for this project, the associated pollutant source and

generating activity:

Table 5
Pollutant Source Summary
Phase Activity Pollutant Source
a. Mobilization Sediments Disturbed soils
b. Equipment mobilization Equipment. vehicles
and staging Oils, greases, fueling quibment,
operation
Qils, chemical from fire Empting pipes (residual
a. Piping disconnection suppression foam materials)
1 b.  Piping removal Oils, greases, metal Metal shredding and
. fines/scrap, weld flux, N
c. Tank demolition : cutting; water used to
) ) contaminated waste h I surf
d. Metal cutting; shredding | wasters cool hot metal surfaces
e. Trucking/transport Sediments, concrete Equipment movement,
debris/dusts, fugitive dust trucking, demolition
a. Soil sampling and ) -~
characterization S.ed|ments, fugltlve dust, Soil Sampling and
: oils, greases, metal :
Excavation . ; excavation
, particulate/fines
Soil transport
Sediments Tr(_enchmg, excavatlon;
) ) soils stockpiling
2 a. Linear Construction _ )
. . Equipment, vehicles
Oils, greases, fueling )
operation
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Table 5
Pollutant Source Summary

Phase Activity Pollutant Source

Disturbed soils; soils
stockpiling; paved
surface demolition;
a. Berm Removal construction debris

Sediments

Equipment, vehicles
operation; Asphalt paving

3 b. Pavement Demolish Oils, Greases

Removal of paved
Concrete wastes (pH) surfaces; Concrete use;
equipment washout

Disturbed soils; soils

a. Berm construction Sediments stockpiling; pa'v.ed.
surface demolition;

b. Drainage system construction debris

installation

. Access Road Oils, Greases Equipment, vehicles

operation; Asphalt paving

Construction
Removal of paved

Concrete wastes (pH) surfaces; Concrete use;
equipment washout

Disturbed soils; soil
Sediments stockpiling; construction
debris

Equipment, vehicles
Oils, Greases operation; Asphalt
paving, painting wastes

5 a. CECP Construction

Concrete use; equipment

Concrete wastes (pH) washout

Disturbed soils,
Sediments, disposition of fugitive
fugitive dust dusts from offsite
sources

6 a. Post Construction

500.2 BEST MANAGEMENT PRACTICES

For this SWPPP to be deemed in compliance with the State of California’s Construction General
Permit, an “effective combination of erosion and sediment controls” will be employed at the
project site during all phases of active construction. This section describes the types of
stormwater Best Management Practices (BMPs) to be used at the site to reduce or eliminate
sediment and other construction-related pollutants in stormwater and non-stormwater
discharges during construction activities.

The BMP selection process is an iterative process, with the primary emphasis on eliminating
contact with identified potential stormwater pollutant sources. Where contact cannot be
eliminated, the focus is to retain the stormwater onsite and/or treat the stormwater to remove
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the pollutants prior to offsite discharge. This section describes the minimum BMP requirements
to be used at the CECP construction site.

Table 6 provides the Caltrans specification describing proper BMP installation and maintenance.
An alternative BMP and/or specification may be used in place of the BMP or specification
referenced in Table 6 if it can be demonstrated that the alternative BMP and/or specification
meets the following conditions:

e The alternative BMP or specification will serve the same intent as the referenced BMP or
specification; and

e The alternative BMP or specification will be as effective as the referenced BMP or
specification.

The use of an alternative BMP or specification will be approved by the Project Manager prior to
implementation. Reference to the BMPs throughout this section will use the common BMP
name. Refer to Appendix 6 for BMP installation and maintenance specifications.

The selection and placement of structural BMPs to be employed during the CECP project are
represented on the project’'s Water Pollution Control Drawings (WPCDs) (refer to Appendix 7).
The intent of the WPCDs is to serve as guidance for the contractor for general area deployment.

Exact location of BMPs will be adjusted to accommodate field conditions at the time the
construction activity takes place.

500.3 GENERAL REQUIREMENTS

500.3.1  Overall Duties and Requirements

The Construction Project Manager is responsible for verifying that the identification and
selection of appropriate and effective BMPs based on existing and anticipated site conditions.

The Construction Manager will amend this SWPPP under the following conditions:
e When an additional BMP is proposed,

e When an alternative BMP or specification is implemented in place of a referenced
BMP or specification, and/or

e When a referenced BMP or specification has been modified.

All SWPPP revisions will be documented using the SWPPP Amendment Report (refer to
Appendix 2: SWPPP Amendment Report).

The Construction Project Manager will verify that the BMPs are installed, inspected, maintained,
and repaired by qualified personnel trained in accordance with Section 8, Training.
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500.4 CONTROL BMPs

500.4.1 Non-Stormwater Discharge Control

Non-stormwater discharges are any type of runoff/surface drainage not made up solely of
stormwater, including non-stormwater generated from dewatering operations, in-stream work
and equipment cleaning and dust control. For this project, non-stormwater also includes any
water used for cooling during metal cutting/shredding operations or pipe flushing. In the event
that a non-stormwater discharge is anticipated, all non-stormwater discharges will be pre-
approved by the Project Manager and will be documented in the BMP schedules prior to
generation.

The Project Manager will verify that water conservation measures are implemented and
maintained during the duration of this project. Water used or discharged from the site shall be
free of contaminants and similar in character to potable water.

500.4.2 Construction Materials Pollution Control BMPs

1. Equipment, material storage/staging areas and work areas at the construction site will be in
accordance with the BMP specifications provided in this section. At the minimum the
following conditions will apply at all times:

e Surface drainage will be diverted away/around equipment, staging and work areas;

e Waste and scrap staging/storage areas and work (i.e., metal cutting) areas will limited to
the tank farm basin;

e Equipment and materials staging and storage areas located outside the tank basin will
be limited to the areas noted on Figures 7A and 7C;

e Drip pans will be provided for all staged equipment and vehicles during periods of
inactivity.

2. Minor emergency equipment or vehicle repair and maintenance is allowed at the
construction site. All major repairs and regular scheduled maintenance shall be performed
offsite. Onsite servicing of equipment and vehicles or equipment washing is prohibited;

3. Delivery and onsite storage of construction related materials will be done in accordance with
the material delivery specification. Onsite construction related materials will be handled in
accordance with the Material Use specification.

4. A Hazardous Material Inventory will be prepared and provided to the Project Manager,
regardless of the quantity delivered, stored or used onsite. The Hazardous Material
Inventories will be incorporated into the SWPPP by reference and be considered a part of
this document.

CECP Construction Project 5-8 April 2008



5. Onsite stockpiling of construction debris and spoils material will be permitted only under the
following conditions:

e Recovered construction debris can only be stockpiled onsite for no more than 96 hours
at a time; and

e All stockpiled materials will be managed in accordance with the BMP specifications
detailed in Section 500 of this document

500.4.3 Waste Management and Pollution Control BMPs

1. Solid waste generated or staged onsite will be handled in accordance with the solid waste
management specification provided in the CECP Waste Management Plan. At the
minimum, the following solid waste management practices will be complied with by site
personnel, including subcontractors:

e Any stockpiles generated will be covered with fiber matting or plastic sheeting and fiber
rolls and/or silt fencing installed at the toe of the stockpile to provide for sediment
control;

e Covered, water tight trash containers will be provided at the staging area;

e Stockpiles and trash containers will be located as far up gradient a drain inlet, drainage
channel or an offsite discharge outfall. There shall be no stockpile or trash container
located within 25 feet of the main drain inlet to the Lagoon’s outfall located at the north
end of the project site;

o Surface drainage will be diverted away/around stockpiles and trash containers;
2. All trash and debris will be deposited in the trash containers at the end of each day;

3. Hazardous wastes generated at the project site will be the sole property and responsibly of
the subcontractor generating the hazardous wastes. Each subcontractor is required to
comply with all federal, state and local laws and regulations governing the generation,
storage, shipment and disposal of any hazardous wastes generated at the construction site.
Subcontractors will, at the minimum comply with the following:

e California Code of Regulations, Title 22: Division 4.5: Environmental Health Standards
for the Management of Hazardous Wastes

e Caltrans BMP WM-6: Hazardous Waste Management

Non-hazardous wastes and/or hazardous wastes will not be disposed of onsite.
Contaminated soils that are either generated as a result of construction activities or
identified as part of the contaminated soil remediation will be managed in accordance with
the contaminated soils management specification.
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500.4.4  Spill Prevention and Control BMPs

1. A Spill Prevention and Control Program (SPCP) will be in-place in the event that hazardous
materials are discovered within the project corridor and/or hazardous materials or wastes
are spilled or leaked as a consequence of project-related activities. At the minimum, the
SPCP shall meet the following conditions:

Contaminated soils management specification,

Provide for notification to the Construction Project Manager of any chemical spill or
release, and

Provide for certification that the spill has been cleaned up and all wastes properly
disposed of offsite.

2. At no time, or under any conditions will spills be flushed to any drainage conveyance, drain
inlet or drainage channel unless:

500.4.5

The flush wastewater can be captured and contained and shipped offsite for proper
disposal as a regulated waste; and

The drainage conveyance system unit or devise can be decontaminated prior to
receiving stormwater drainage

General Site Management Requirements

The following minimum general site management requirements shall be implemented at all
times, when applicable:

a.
b.

Emphasize pollution prevention where appropriate;

Implement all the requirements of the site approved Construction SWPPP to manage
storm water and non-storm water discharges from the site at all times;

Minimize areas that are cleared and graded to only the portion of the site that is
necessary for construction; and,

Minimize exposure time of disturbed soil areas;

Minimize grading during the wet season and coincide grading with seasonal dry weather
periods to the extent feasible. If grading does occur during the wet season, then
implement additional BMPs for any rain events that may occur;

Limit the amount of exposed soil allowed at one time to the amount that which can be
adequately protected by deploying standby erosion control and sediment control BMPs
prior to a predicted rainstorm;

Temporarily stabilize and/or re-seed disturbed soil areas as rapidly as possible;
Preserve the natural hydrologic features of the site where feasible;,

Preserve riparian buffers and corridors where feasible;,

Maintain all BMPs until removed; and,

Retain, reduce and properly manage all pollutant discharges on-site to the MEP
standard.
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500.4.6

Dry Season Site Management Requirements

The following minimum BMPs are to be in place at throughout the year during both the wet and
dry seasons:

a.

b
c
d.
e

Graded areas shall have erosion protection BMPs properly installed,;

Adequate perimeter protection BMPs shall be installed and maintained;

Adequate sediment control BMPs shall be installed and maintained;

Adequate BMPs to control offsite sediment tracking shall be installed and maintained;

A minimum of 125% of the material needed to install standby BMPs to protect the
exposed areas from erosion and prevent sediment discharges, shall be stored onsite;

Develop/implement wet weather action plan and deploy standby BMPs to completely
protect the exposed portions of the site within 48 hours of a predicted storm event,
where a predicted storm event is defined as a forecasted, 40% chance of rain by 5-day
National Weather Service;

Deployment of physical or vegetation erosion control BMPs shall commence as slopes
are completed,;

The area that can be cleared, graded, and left exposed at one time is limited to the
amount of acreage that the contractor can adequately protect prior to a predicted rain
event;

500.4.7 Rainy Season Site Management Requirements

In addition to the dry season requirements described above, the following additional minimum
BMPs shall be in place at the CECP during the rainy season, which is defined as October 1st
through April 30th:

a.

Erosion control, perimeter protection and sediment control BMPs shall be upgraded if
necessary to provide sufficient protection for storms likely to occur during the rainy
season;

Adequate physical or vegetation erosion control BMPs shall be installed and established
for all completed slopes prior to the start of the rainy season. These BMPs will be
maintained throughout the rainy season. If a selected BMP fails, it shall be repaired and
improved, or replaced with an acceptable alternate as soon as it is safe to do so. The
failure of a BMP indicates it was not adequate for the circumstances in which it was
used. Repairs or replacements will be implemented resulting in a more robust BMP in
place;

The amount of exposed soil allowed at one time shall not exceed that which can be
adequately protected by deploying standby erosion control and sediment control BMPs
prior to a predicted rain event;

A disturbed area that is not completed but that is not being actively graded shall be fully
protected from erosion if left for 10 or more days and the associated BMPs deployed,;
and

Vegetation erosion control shall be established prior to the rainy season to be
considered as an effective BMP.
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500.4.8 Additional Controls for Construction Sites That Discharge to 303(d) Listed
Waters

Since the project site will discharge stormwater to a 303(d) water body that is listed as impaired
for sediment, the following BMPs shall be implemented at all times to the maximum extent
possible:

a. Maintain vegetative cover as much as possible by developing the project in a phased
approach to reduce the amount of exposed soil at any one time;

b. Limit the areas of active construction to five acres at any one time;

c. Provide 100 percent soil cover for all areas of inactive construction throughout the entire
time of construction, on a year-round basis;

d. Provide appropriate perimeter control at all appropriate locations along the site perimeter
and at all inlets to the storm drain system at all times during the rainy season;

e. Provide vegetated buffer strips between the active construction area and any water
bodies; and

f. Provide stabilized construction entrances and limit all vehicle and foot traffic to those
entrances.

500.4.9 Advanced Treatment Methods

When a project meets all of the following criteria, advanced treatment will be required:

a. All or part of the site is within 200 feet of waters named on the CWA Section 303(d) list
of Water Quality Limited Segments as impaired for sedimentation and/or turbidity;

b. The disturbance area is greater than five acres, including all phases of the development;

c. The disturbed slopes are steeper than 4:1 with at least 10 feet of relief, and drain toward
a Section 303(d) listed receiving water for sedimentation or turbidity; and

d. The site contains a predominance of soils with USDA-NRCS Erosion factors kf greater
than or equal to 0.4 (high erodibility potential).

The CECP construction project is not subject to the City of Carlsbad’s Advanced Treatment
requirements per Section 3.3.9 of the 2008 Stormwater Standards manual for the following
reasons:

a. Slopes that drain towards the Agua Hedionda Lagoon will be left undisturbed during
construction; and

b. Site soils have a low to moderate erodibility potential.

500.5 PROJECT PHASING AND BMP REQUIREMENTS

Table 6 summarizes the BMPs to be used at the project. The BMPs will be implemented
through the duration of the project at an appropriate level considering the time of the year and
current site conditions. It is expected that the BMPs will be implemented and maintained in a
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proactive manner. Table 7 describes the BMPs to be installed and maintained during each
phase of the project.
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Table 6
BMP Summary

CASQA CalTrans
Pollutant BMP BMP Performance Intent Specification® Specification®
Reduce the amount and duration that disturbed soils are
Scheduling exposed to erosion by wind, rain, runoff and tracking; and work EC-1 SS-1
areas are exposed to stormwater
Preservation of Protection of desirable existing vegetation that provides for
- : . ) EC-2 SS-2
Existing Vegetation | erosion and sediment controls
Hydroseeding Provide permanent and/or temporary protection of
. . X ; . EC-4 SS-4
exposed/disturbed soils from wind and rain erosion
Erosion
And Soil binders are materials applied to the soil surface to
Sediment temporarily prevent water-induced erosion of exposed soils on
Soil Binders construction sites. Soil binders also provide temporary dust, EC-5 SS-5
wind, and soil stabilization (erosion control) benefits.
Straw Mulch Te_mporary soil stabilization aIterna_tlvg that proyldes for a EC-6 SS-6
uniform layer of straw cover over distributed soil areas
Eiber Mats Temporary soil stabilization alternative where pre-manufactured EC-7 SS.7

erosion control mats are used to cover disturbed soil areas
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Pollutant

Table 6
BMP Summary
CASQA CalTrans
BMP Sl R EnmEnee (e Specification® | Specification®
Velocity Dissipation These devices are placed at pipe outlets to prevent scour and EC-10 SS-10
reduce the velocity and/or energy of storm water flows
A pipe used to intercept and direct surface runoff into a
. stabilized watercourse, trapping device or stabilized area.
Slope Drains Slope drains are used with lined ditches to intercept and direct EC-11 SS-11
surface flow away from slope areas to protect cut or fill slopes.
Stabilized A point of entrance/exit to a construction site that is stabilized to
Construction reduce the tracking of mud and dirt onto public roads by TR-1 TC-1
Entrance construction vehicles.
Stablllzgd A temporary access road designed for the control of dust and
Construction erosion created by vehicular tracking. TR-2 TC-2
Roadways
o A long, narrow rack-filled trench designed to infiltrate/store )
Infiltration Trench TC-10
stormwater
Bio-infiltration A shallow impoundment that is designed to infiltrate stormwater TC-11°

Basin
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Table 6
BMP Summary

CASQA

CalTrans

Pollutant BMP BMP Performance Intent Specification® Specification®
Wind Erosion Applying water and/or other dust palliatives as necessary to
. . . WE-1 WE-1
Control prevent or alleviate erosion by the forces of wind.
Temporary linear sediment barrier of permeable fabric designed
Silt Fence to intercept and slow the flow of sediment-laden sheet flow SE-1 SC-1
runoff.
Temporary Linear barrier placed at intervals on the face of
Fiber Rolls slopes to intercepts/slows flow velocity, release runoff as sheet SE-5 SC-5
flow and provide for some sediment filtration/removal
Check Dam and/or | Temporary Linear barrier placed to intercepts/slows flow
. . : SC-4/SC-
Gravel Bag velocity, release runoff as sheet flow and provide for sediment SE-4
: L 6/SC-8
Berm/Barrier filtration/removal
Sweeping Remove/qontrol tracked sediments and prevent migration to SE-7 SC-7
storm drainage conveyance systems and water courses
Non- Storm Drain Inlet To detain and/or to filter sediment-laden runoff to allow
Stormwater : sediment to settle and/or to filter sediment prior to discharge SE-10 SC-10
X Protection : .
Discharges into storm drainage systems or watercourses
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Table 6
BMP Summary

CASQA CalTrans
Pollutant BMP BMP Performance Intent Specification® Specification®
Management of construction related activities that use water in
Water . ; i
. a manner that avoids causing erosion or transport of pollutants NS-1 NS-1
Conservation .
offsite
mggi;‘;ﬁ?{ge Methods to recognize and report illegally dumped or discharged NS-6 NS-6
. materials on a construction site
Reporting
Vegige Fueling | vehicle and equipment maintenance will performed within the NS-9 NS-9
and Equipment laydown/equipment storage area
Maintenance NS-10 NS-10
. . Minimize/eliminate stormwater contact with, or discharge to a
Materials Delivery )
water course or storm drainage conveyance system, WM-1 WM-1
and Storage : : : i .
construction materials during site delivery and storage
: Minimize/eliminate stormwater contact with, or discharge to a
Construction . .
Materials Material Use water course or storm drainage conveyance system, WM-2 WM-2
construction materials during use onsite
, Minimize/eliminate stormwater contact with, or discharge to a
Stockpile .
Protection water course or storm drainage conveyance system, WM-3 WM-3

construction materials and wastes stockpiles onsite




198014 uonINNSUOD 4D3D

8T1-G

8002 |udy

Table 6
BMP Summary

Pollutant

BMP

BMP Performance Intent

CASQA
Specification®

CalTrans
Specification®

Contaminated Soils

Minimize/eliminate stormwater contact with, or discharge to a
water course or storm drainage conveyance system, of

WM-7

WM-7

drainage way.

Management contaminated soils discovered and/or generated at the
construction site (if applicable)
. . Minimize/eliminate stormwater contact with, or discharge to a
Spill Prevention . ?
water course or storm drainage conveyance system, spills and WM-4 WM-4
and Cleanup . : . :
discharges of chemicals and construction materials
Minimize/eliminate stormwater contact with, or discharge to a
Waste i
water course or storm drainage conveyance system, WM-5 WM-5
Management :
construction related wastes
Construction Minimize/elimi i or disch
Related Hazardous Waste inimize/eliminate stormwater contact with, or discharge to a
Wastes water course or storm drainage conveyance system, WM-6 WM-6
Management .
construction related hazardous wastes
. The portable sanitary facility will be staged on a portable trailer
Sanitary Waste - .
M and staged down gradient from the creek corridor or any other WM-9 WM-9
anagement

Notes: 1 - Or equivalent specification/standard
2 - Per CASQA Development/Redevelopment & Construction BMP Handbooks
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Table 7
BMP Phasing Schedule
Phase BMP Specification Application®
Scheduling/Preserve S . . -
All phases Existing Vegetation Schedule work to prevent or minimize stormwater contact with construction activities
All phases Straw Mulch To temporarily stabilize disturbed areas
All phases Fiber Mats/Plastic Sheeting At slope from the uppe.r pad to the lower pad; At the slope to the railroad drain inlet; At
all materials stockpiles; All unpaved/soft-plated plated berm surfaces
At any construction site access/regress point where surface conditions change from
All phases Stabilized Construction Entrance paved (impervious) to unpaved (pervious), including access/regress from the haul
P road into the tank basin; from Avenida Encinas Rd to the haul road located at the
south end of the SDG&E property adjacent to the project site
All phases Stabilized Construction Roadways | The haul road access roads and laydown areas
All phases Silt Fence Along the western side of new west berm; along top of slopes at north pad
At the top and toe of any slope not permanently stabilized with either pavement or
Phases 1-5 Fiber Rolls vegetation; At the top of slope to the railroad drain inlet; west side of haul road; along
any pipeline corridor adjacent to the length of the corridor
Phases 1-5 Gravel Bag Berm/Barrier To be.used to_ direct surfa}ce drainage around equipment & material storage/staging
areas; stockpiles and active work areas
All phases Drain Inlet Protection At the main drain inlet located at the north end of the lower pad; at each drain inlet
P located within the tank basin; at the railroad drain inlet
Prior to removal of existing drainage system features as part of berm removal and
Phases 1-5 Infiltration Trench prior to reconstruction of drainage system and until Phase 6 BMPs are installed and
functional
6 Bio-infiltration Basin As part of construction of permanent stormwater BMPs
. All paved surfaces on a daily basis at the end of the work shift and prior to an
All phases Sweeping L
anticipated storm event
All phases Water Conservation Prevent/minimize the generation of non-stormwater
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Table 7
BMP Phasing Schedule
Phase BMP Specification Application®

All phases lllegal Discharge ] .

Detection and Reporting On a daily basis
All phases Vehicle Fueling and On a daily basis

Equipment Maintenance
All phases Materials Delivery and Storage On a daily basis
All phases Material Use On a daily basis
All phases Stockpile Protection On a daily basis
All phases Contaminated Soils Management On a daily basis
All phases Spill Prevention and Cleanup On a daily basis
All phases Waste Management On a daily basis
All phases Hazardous Waste Management On a daily basis
All phases Sanitary Waste Management On a daily basis

! Refer to WPCDs




500.6 OVERVIEW OF TRAINING RESPONSIBILITIES

The project owner(s), Project Manager, and each subcontractor, will be responsible for training
their own site personnel in the requirements of this SWPPP as well as the implementation,
inspection and maintenance of all stormwater BMPs. Individuals responsible for the SWPPP
preparation, implementation, and permit compliance are required to be trained and the SWPPP
shall document the training. This includes all personnel responsible for selection, inspection,
maintenance, and repair of BMPs. The Project Manager will have a minimum of 24 hours of
documented formal stormwater pollution prevention training (can include a combination of
formal training, field training, and hands-on experience).

It is important that each subcontractor be trained to the requirements of this SWPPP to the
extent that their work activities can result in potential release of pollutants to stormwater. The
Project Manager need to be diligent in documenting that site personnel have been properly
trained.

500.6.1 Training Elements

Training of project and site personnel will be accomplished through formal pre-mobilization
briefings, informal training including tailgate site briefings, and hands-on demonstrations if so
needed. The frequency of training shall be such that all site personnel performing work on the
project site is familiar with the BMPs and stormwater protection requirements described in this
SWPPP to include, but not limited to the following:

Erosion control BMPs

Sediment control BMPs

Non-stormwater BMPs

Waste Management and Materials Pollution Control BMPs

Emergency procedures specific to this construction stormwater management

500.6.2 Training Documentation/Log

Documentation of training will be recorded using the Training Record/Log included in
Appendix 4. Site inspections shall include a review of the log documentation to verify that all
personnel performing work for the CECP have been trained and recorded on the log.
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SECTION 600 BMP INSPECTION AND MONITORING

600.1 SWPPP MONITORING AND REPORTING PROGRAM

The monitoring and reporting program for this construction project is designed to satisfy the
compliance requirements stipulated in the General Construction Permit; and to demonstrate and
document the effectiveness of project's BMPs in preventing and/or minimizing the discharge of
construction-related pollutants into stormwater. Table 8 details this SWPPP’s monitoring and
reporting requirements and schedule:

Table 8
SWPPP Monitoring and Reporting Schedule
Item Action Frequency Report Form Responsibility
Construction
Weekl BMP Inspection Project Manager, or
Inspect all site BMPs y Checklist or other designated
BMP and cleanout/ repair representative
Inspection per BMP Dailv duri Construction
specification raalgin ugzg BMP Inspection Project Manager, or
gexcavgtion Checklist or other designated
representative
. Cleanup/ : Subcontractors/
Mai n?étneance housekeeping DaHy;ﬁignd of Daily Log Construction
activities Supervisor
Pickup and Offsite Construction
Waste disposal of wastes, Daily at end of Dailv Lo Project Manager, or
Disposal including trash and shift yLog designated
septic wastes representative
Track wet weather Consruction
Rain forecast to anticipate Dail Wet Weather Project Manager, or
Forecast storm activit P y Report designated
y representative
24 Hrs pre-
ﬁgngggtor?'\\/ﬂ;if storm e BMP Inspection Construction
Wet Weather BMpPs in place y 24 hrs during Checklist Project Manager, or
Inspection operationgl pe; storm o Wet weather designated
specification Zitgrr rr?fter Report representative

600.2 BMP INSPECTION REPORT

Detailed BMP inspections are required at least once a week, in accordance with the BMP
Inspection Schedule described in Table 8. The inspection results will be documented using the
Weekly BMP Inspection Report (see Appendix 3), or an equivalent document. As part of the
weekly BMP inspection, the Construction Project Manager is required to do the following:
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e Review any SWPPP amendments to assess impacts to selection, installation,
maintenance and effectiveness of the project's BMPs, and

e Review the construction activity logs to verify that all corrective actions have been
initiated and that the corrective action is effective in resolving the associated
discrepancy.

The Project Manager, or designated representative, will ensure that prior to, during, and
immediately following any storm event that appropriate BMPs are in place, operational and
effective. The Project Manager, or designated representative, will also take immediate
corrective action when a BMP has been breached and/or has failed. The corrective action
taken will be documented and made a part of this SWPPP.

A BMP is considered “breached” or “failed” under the following conditions:

e The BMP has not been installed and/or maintained in accordance with the
Specification; and/or

e The BMP has been damaged and/or altered; and/or

e Stormwater runoff and/or surface drainage that passes through the BMP is not “clean
and clear” immediately down gradient of the BMP.

600.3 WET WEATHER MONITORING AND OBSERVATION REPORT

Wet weather monitoring is a critical component of this SWPPP. Wet weather monitoring will be
performed on a daily basis throughout the CECP construction. Wet Weather Monitoring and
Observation Report (see Appendix 3), or an equivalent document will be kept. Wet weather
monitoring can be conducted via the internet by logging onto the following address for the
National Weather Service: http://www.wrh.noaa.qgov/, as follows:

e On a daily basis, track pending wet weather conditions and document the conditions
on the Weekly Wet Weather Monitoring and Observation Report;

e Within 24 hours of an anticipated storm event, conduct a BMP inspection and
document the results on the Weekly BMP Inspection Report and complete Part 2 (A)
and Part 2(B) of the Weekly Wet Weather Monitoring and Observation Report;

e In the unlikely event there is an extended storm event, conduct a BMP inspection
and document the results on the Weekly BMP Inspection Report and complete Part 2
(C) and Part 2(D) of the Weekly Wet Weather Monitoring and Observation Report.

Conduct a BMP inspection immediately following a storm event, but no later than 24 hours after
the storm event concludes. Document the results on the Weekly BMP Inspection Report and
complete Part 2 (E) and Part 2(D) of the Weekly Wet Weather Monitoring and Observation
Report.
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600.4 EMERGENCY NOTIFICATION AND NON-COMPLIANCE REPORTING

600.4.1 Emergency Notification

Outside notification is required for the project for any offsite discharge, or the potential of an
offsite discharge, of non-stormwater, including, but not limited to fuels, oils, chemicals, sanitary
wastes, or process and wash waters (i.e., any non-potable water not comprised solely of
stormwater). The following outside notification is required:

e The San Diego Regional Water Quality Control Board (RWQCB)
e City of Carlsbad Environmental Management Department (EMD); and
e State of California Office of Emergency Services (OES).

These agencies will be notified as soon as practical, but no later than 24 hours of knowledge of
the offsite discharge. The Project Manager, or designated representative, is responsible for
notifying these agencies and for reporting follow-up no later than 30 days of verbal notification to
the designated agencies.

600.4.2 Non-compliance Reporting

The Project Manager, or designated representative, is required to provide a written Notice of
Noncompliance (NON) to the RWQCB within 30 days of knowledge of the following conditions:

e Failure to certify, by July 1 of each year, that the project’s construction activities are
in compliance with the provisions of this SWPPP and the Construction General
Permit;

e Failure to implement the BMPs listed in Section 500 of this SWPPP

e Failure to conduct inspection, monitoring and/or reporting as described in Sections 6,
7 and 9 of this SWPPP; and/or

e Failure to initiate corrective actions to BMP breaches, failures and emergency
situations.

The written NON shall describe, at the minimum, the following:

e Noncompliant event;

e Aninitial assessment of any potential impacts caused by the noncompliant event;
e Corrective actions to be taken to achieve compliance; and

e A time schedule of when compliance will be achieved.

Copies of any emergency notifications, Notices of Non-Compliance, and/or any other
correspondence from the RWQCB or local water quality agency will be maintained as part of
this SWPPP.
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SECTION 700 STORMWATER SAMPLING AND ANALYSIS PLAN

700.1 REGULATORY BACKGROUND

The General Permit was reissued by the SWRCB on August 19, 1999. The General Permit
requires, in general:

e That stormwater BMPs be developed, designed, installed and maintained during
construction and post construction phases. The purpose of the stormwater BMPs is
to reduce or eliminate pollutants which are caused by, or are the result of, the
construction activities from coming in contact with rainfall and stormwater surface
drainage and/or being discharged off-site with the construction site’'s stormwater
runoff; and specifically

e That construction sites develop, implement and maintain a combination of effective
erosion control and sediment control BMPs to prevent soils, sediments, debris and
suspendable solids from leaving the construction site and moving into receiving
waters at levels above pre-construction levels.

The San Francisco BayKeeper, Santa Monica BayKeeper, San Diego BayKeeper, and Orange
Coast Keeper filed a petition for writ of mandate challenging the General Permit in the Superior
Court, County of Sacramento. On September 15, 2000, the Court issued a judgment and writ of
mandate and directed the SWRCB to modify the provisions of the General Permit to require
permittees to implement specific sampling and analytical procedures to determine whether Best
Management Practices (BMPs) implemented on a construction site are:

e Preventing further impairment from sediments in stormwaters discharged directly into
waters listed as impaired (Clean Water Act Section 303(d) List [303(d) List]) for
sediment, silt, or turbidity; and

e Preventing other pollutants that are known or should be known by permittees to
occur at construction sites and that cannot be visually observed or detected in
stormwater discharges, from causing or contributing to exceedances of water quality
objectives.

The monitoring, sampling and analysis provisions in the General Permit were modified pursuant
to the court order and were issued as Resolution No. 2001- 046, adopted by the SWRCB on
April 26, 2001. Effective August 01, 2001, all construction projects are required to amend the
site’s Stormwater Pollution Prevention and Monitoring Programs to address sampling and
analysis of sediments and non-visual pollutants. The intent of this Section is to demonstrate
compliance with the provisions of Resolution N0.2001-046.

700.1.1 Purpose of Sampling and Analysis

The purpose of sampling is to determine whether the BMPs used on a site are effective in
controlling potential construction-related pollutants from coming in contact with stormwater,
and/or leaving the site, and causing and/or contributing to an exceedance of water quality
objectives in the receiving waters. According to the modifications to the General Permit (refer to
Resolution No. 2001-046) there are two categories of monitoring required:
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e Sediment in stormwater discharged directly to water bodies listed as impaired for
sediment/siltation or turbidity on the SWRCB’s 303(d) list water bodies; and

e Non-visible pollutants.
700.1.2  Sedimentation Monitoring

Sampling and testing of stormwater discharges from construction sites for sedimentation is
required when there is a direct discharge of stormwater from the construction site into a
receiving water listed on the 303(d) List as impaired due to sedimentation or turbidly. The
watercourses nearest the project site are the Agua Hedionda Lagoon and the Pacific Ocean,
both of which are listed on the current Clean Water Act Section 303(d) List® as impaired due to
sedimentation/siltation and/or indicator bacteria. Consequently the CECP is obligated to sample
and test for sediments and settlable solids in the stormwater discharges from the site associated
with the construction activities.

700.1.3 Non-Visible Pollutant Monitoring

Non-visible pollutants are those pollutants that cannot be detected through visual observation of
the pollutant source and/or stormwater discharge. Non-visible pollutants include pollutants that
are known, or should be known, to occur on the construction site as a result of the construction
activity and/or current or past land use practices. Non-visible pollutants that shall be considered
for sampling and analysis include potential pollutants generated from the following sources:

e Materials that are being used in the construction activities;
e Materials are stored on the construction site;

e Materials that were spilled during construction operations and not cleaned up;

e Materials that were used, handled or stored in a manner that presented the potential
for a release of the materials during past land use activities;

e Materials that were spilled during previous land use activities; and

e Materials that were applied to the soil as part of past land use activities.

Table 5: Pollutant Source Summary and Identification lists the potential stormwater pollutants,
and the associated potential pollutant sources, expected to be encountered on this project,
based on an evaluation of known pre-construction, current site conditions and construction
activities.

700.2 STORMWATER SAMPLE PLAN

Table 9: Stormwater Sample Plan lists the potential pollutant source; the sample location and
frequency of sampling; the indicator parameter(s) to be sampled for that pollutant source; the
testing method and method detection limit; and the performance target limit for that parameter.
The performance target limit is the NEL and/or narrative benchmark by which the effectiveness
of the associated BMPs will be evaluated. The performance target limits are USEPA’s Multi-
Sector Permit Parameter Benchmark Values for Stormwater Discharges Associated with

% As of June 2007
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Industrial Activities or the San Diego Water Quality Basin Plan Water Quality Objectives. These
numeric constituent concentration limits are representative of the level of pollutant loading that
does not cause or contribute to an exceedance of the water quality objectives of the

construction site’s receiving waters.

CECP Construction Project 7-3 April 2008



198l01d UONONASUOD dDID

-1

800¢ |1dy

Table 9
Stormwater Sample Plan

Pollutant Source

Sample Locations
And Frequency

Testing Parameters

Detection
Limit

Testing
Method *

Performance Target
Limit

Sediments, litter, wastes,
metal scrap/debris and
construction debris

In-Stream® when there is a
stormwater discharge directly
into the Agua Hedionda
Lagoon at the following

locations:
1. 18" CMP outfall at the
North Slope

2. 300 feet upstream within
the lagoon of the point the
18” CMP discharges into
the Lagoon

3. 300 feet downstream within
the lagoon of the point the
18” CMP discharges into
the Lagoon

Turbidity

LaMotte 2020e portable
tubidimeter calibrated and
operated per manufacturer’s
instructions.

< 20 NTUs? at 18”
CMP Outfall

The turbidity measured
at the 300 ft
downstream sample
location cannot exceed
the turbidity measured
at 300 ft upstream
sample location

Oils, greases, fuels,
contaminated soils

Concrete wastes, cooling
waters, cutting fluids

18” CMP outfall at the North
Slope

Total Oil and Grease
(TOG)

EPA 1664 1 mgl/l

15 mg/l

pH (STD)

EPA 9040 1-14
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Table 9
Stormwater Sample Plan

Sample Locations : Testing Detection Performance Target
Pollutant Source And Frequency Testing Parameters Method * e Limit
Total Dissolved Solid
(TDS) EPA 160.1 1.0 mgl/l 500 mg/I
Chloride (Cl) EPA 300 .20 mg/l 250 mg/I
Sulfate (SO,4) EPA 300 .10 mg/I 250 mg/I
Percent Sodium EPA 200.7 50 mg/l 60 mg/!
. . (% Na)
Sediments, litter, wastes,
metal scrap/debris; fuels; Iron (Fe) EPA 200.7 .010 mg/I .3 mg/l
construction debris; Manganese (Mn) EPA 200.7 010 mg/l 05 mgl
cooling waters, cutting
fluids; contaminated soils Methyl Blue Active
Substance (MBAS) EPA 425.1 .025 mg/l .5 mg/l
Boron (B) EPA 200.7 .05 mg/l .75 mg/l
Odor EPA 140.1 1TON none
Color (PCU) EPA 110.2 1 PCU 20 PCU
Fluoride (F) EPA 300 .10 mg/l 1 mg/l

Lor equivalent approved testing method
2 3an Diego Region Basin, Plan Agua Hedionda Lagoon NELs
® performance Target limit to be applied to the mathematical difference between upstream and down stream




700.2.1 Sample Collection Location and Frequency

Stormwater that comes in contact with, and/or discharges from the construction project area,
including the all of the following areas, shall be monitored as a representation of the
construction project’s stormwater quality:

e Work areas (i.e., CECP construction-related activities taking place);
Equipment and materials staging/storage areas;

Wastes and stockpile areas; and

Access roadways, including the haul road

Table 9 and Figure 3A describes and identifies where stormwater samples will be visually
monitored inspected and representative samples collected for analysis by a DHS certified
testing laboratory.

Stormwater shall be sampled as follows for any storm event which results in a direct discharge
of stormwater into the Agua Hedionda Lagoon from the construction project site:

e Stormwater shall be sampled in accordance with Table 9 within the first hour of the
observed discharge from the 18” CMP outfall (refer to Figure 3A); and

e For extended storm events where construction activities are ongoing, stormwater
shall be sampled for turbidity in accordance with Table 9 every 24-hours at a
minimum;

700.2.2 Sample Collection and Reporting Responsibilities

The Construction Project Manager is responsible for ensuring that appropriate sample collection
equipment and supplies are available onsite within 24 hours of an anticipated storm event. The
Construction Project Manager or the designated representative is required to coordinate with
the project’s designated testing laboratory to secure within 24 hours of an anticipated storm
event the following materials and supplies:

e Certified cleaned and labeled sample collection containers. Sample containers need
not be preserved when sample delivery to the designated testing laboratory can be
accomplished within four (4) hours of sample collection. Sample Containers shall be
preserved prior to sample collection when sample delivery to the designated testing
laboratory cannot be accomplished within 4 hours of sample collection. All chemical
sample preservation shall be performed by laboratory personnel; and

e A Laboratory Chain of Custody (COC) form

All stormwater samples shall be collected within the first hour of the observed discharge at the
18” CMP outfall. Sample collection shall be performed when there is an offsite discharge that
occurs during daylight hours®. The Construction Project Manager is responsible for designating
trained personnel to collect samples and analyze stormwater run-off at each designated sample
collection location in accordance with the these sample protocols and good laboratory practices.

* Stormwater sampling must be conducted seven days a week, without regard to daily activity schedules.
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The designated stormwater sampler shall be responsible for the following:
e Complete the COC form:

= Facility information (facility name and address);

=  Sample identifier;

= Date/time sampled,;

= Analysis required per sample, based on Table 1; and
» Total volume and/or number of containers per sample.

e Document the sampling activity and prepare a Sample Log as follows:

» Date and time the offsite discharge initially occurs;

= Time sample collected

= Sample collection location;

= Description activities taking place at the project site within the previous week
= Description of the condition of the sample (i.e., color, odor, etc);

= Any other observations or conditions unigue to the sampling event;

» Name of the facility and the individual taking the sample;

e Label the sample collection containers with:

= Date and time of sampling;
Sample identification;

Facility identification; and

= Name of person taking the sample.

Once the samples have been collected, properly logged and labeled, the sampler will be
responsible for immediately storing the collected samples at 4° C (39° F) until the collected
samples are sent to the designated testing laboratory. At a minimum, the testing laboratory will
receive samples within 24 hours of the sample collection. All samples released to the laboratory
will be accompanied with the completed Chain of Custody form.

700.2.3 Laboratory Quality Control Requirements

The following Quality Control (QC) samples will be run with each laboratory sample set or
analytical batch of stormwater samples:

e Method Blanks: 1 per batch or every 20 Samples, Whichever Is greater

e Matrix Spike Samples: 1 Control Matrix Spike and 1 Field Matrix Spike per Batch
or Every 20 Samples, Which Ever Is Greater

e Matrix Duplicate: 1 per Matrix or Every 20 Samples

700.2.4 Sample Results Evaluation

The Construction Project Manager is required to designate appropriately qualified personnel to
review the sample testing results and assess the effectiveness of the project's stormwater
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BMPs. The site’s stormwater BMPs will be considered ineffective when the construction related
stormwater sample parameters exceed the performance target limits listed in Table 9.

When stormwater sample data indicates that the project’s stormwater BMPs are ineffective, the
Construction Project Manager will be responsible for initiating and documenting appropriate
corrective action.

700.2.5 Record Keeping Requirements

The Construction Project Manager is responsible for collecting the following Laboratory
Analytical Sample Results:

Field Sample Results;

QC Results, Including Acceptance Limits;
Chain of Custody Documentation;

Field Sample Log Data; and

Any Other Pertinent Information.

The Environmental Compliance Manager is responsible for maintaining for three years all
stormwater inspection and testing reports as part of the project's SWPPP documentation.

700.2.6  Water Quality Exceedance Notification

Environmental Compliance Manager and/or Construction Project Manager is responsible for
providing verbal notification to the RWQCB as soon as practical, but no later than 48 hours of
knowledge of an exceedance. If it is determined or suspected, through visual observation
and/or stormwater sampling and analysis that a stormwater discharge has caused or
contributed to an exceedance of an applicable water quality standard immediate corrective
action is required.

Notification is required when the following conditions are not maintained as a result of a direct
discharge of stormwater from the project site into the Agua Hedionda Lagoon:

Section A: Discharge Prohibitions: A.3: Stormwater discharges shall not cause or
threaten to cause pollution, contamination, or nuisance”. The terms “pollution”,
“contamination” and “nuisance” are defined in California’s Porter-Cologne Water Quality
Control Act’ as follows:

1. “Contamination” means an impairment of the quality of the waters of the state by
waste to a degree which creates hazard to the public health through poisoning or
through the spread of disease. “Contamination” includes any equivalent effect
resulting from the disposal of waste, whether or not waters of the state are
affected.

2. “Pollution” means an alteration of the quality of the waters of the state by waste
to a degree which unreasonably affects either of the following:

(A) The waters for beneficial uses.

® Effective January 1, 2007
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(B) Facilities which serve these beneficial uses.
“Pollution” may include “contamination.”
3. “Nuisance” means anything which meets all of the following requirements:

A. lIsinjurious to health, or is indecent or offensive to the senses, or an
obstruction to the free use of property, so as to interfere with the
comfortable enjoyment of life or property.

B. Affects at the same time an entire community or neighborhood, or any
considerable number of persons, although the extent of the annoyance or
damage inflicted upon individuals may be unequal.

C. Occurs during, or as a result of, the treatment or disposal of wastes.

Section C: Special Provisions for Construction Activity: C.2: All dischargers shall
develop and implement a SWPPP in accordance with Section A: Storm Water Pollution
Prevention Plan. The discharger shall implement controls to reduce pollutants in storm
water discharges from their construction sites to the BAT/BCT performance standard.
The BAT/BCT standard is met when it can be demonstrated that the stormwater
discharge does not cause or contribute to an exceedance of an applicable water quality
standing for the receiving waters;

Section B: Receiving Water Limitations, of the State’s General Permit for Stormwater
Discharges Associated with Construction Activity (General Permit) requires that
Stormwater Pollution Prevention Plans (SWPPP) be designed and implemented such
that storm water discharges and authorized nonstorm water discharges shall not cause
or contribute to an exceedance of any applicable water quality standards contained in a
Statewide Water Quality Control Plan and/or the applicable RWQCB’s Basin Plan.

Within 14 days of verbal notification to the RWQCB, the Environmental Compliance Manger or
Construction Project Manager is required to provide a written report to the RWQCB and
Environmental Compliance Manager that describes the following:

e Nature and cause of the water quality exceedance; and

e Initial and/or interim corrective actions to prevent continued exceedance of the water
quality standard; and

e BMPs currently being implemented; and

e Additional BMPs to be implemented to prevent continued exceedance of the water
quality standard; and/or

e Any maintenance or repairs of existing BMPs to prevent continued exceedance of
the water quality standard; and

e Schedule of implementation of corrective actions and additional BMPs
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SECTION 800 STORMWATER MANAGEMENT PLAN

800.1 POST-CONSTRUCTION BMPS

Post-Construction BMPs are permanent measures installed during construction that are
intended to either reduce or eliminate the discharge of pollutants into stormwater following
completion of the construction activities. The City of Carlsbad requires that development and
significant redevelopment projects, which fall under the category of “priority projects”, include
permanent stormwater BMPs to ensure that those projects reduce potential urban pollutant
runoff. Such BMPs include the following (refer to Table 1 and Appendix 12: City of Carlsbad
SUSMP Stormwater Standards Manual):

a. Site Design BMPs in accordance with Section 1ll.2.A of the City’s Stormwater
Standards Manual; and

b. Source Control BMPs in accordance with Section 111.2.B of the City’s Stormwater
Standards Manual; and

c. Treatment Control BMPs in accordance with Appendix C of the City’s Stormwater
Standards Manual

800.2 PROJECT COMPLIANCE WITH CITY OF CARLSBAD SUSMP
STORMWATER STANDARDS

800.2.1 Determination of Project Category

Actions that require a discretionary approval by the City of Carlsbad (i.e., planned industrial
permits, redevelopment permits, coastal development permits) should complete the
Construction Activity Standards Questionnaire (refer to Appendix 13 to determine if the project
is subject to the City’s Priority Project Permanent Stormwater BMP Requirements and/or the
Standard Permanent Stormwater BMP Requirements. CECP Construction is a Priority Project
because it meets the following conditions:

Discharges to an SEA- Agua Hedionda Lagoon
Waste generation, storage

Material loading/unloading

Vehicle/equipment serving and maintenance areas
Requires Industrial Stormwater Permit coverage; and
Grading and ground disturbance

800.2.2  Pollutants of Concern
According to Table 2 of Section Il of the Stormwater Standards Manual the CECP power plant

is categorized as a heavy industry/ industrial development. Anticipated and/or potential
stormwater pollutants associated with is type of land use category include the following:

e Sediment
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Heavy Metals

Organic Compounds

Trash & Debris

Oxygen Demanding Substances; and
Oils & Greases

The primary water bodies within the project area are Agua Hedionda Lagoon and the Pacific
Ocean. These water bodies are located within the San Diego Basin Plan. Basin Plans are
adopted and amended by Regional Water Boards under a structured process involving full
public participation and state environmental review. Basin Plans complement water quality
control plans adopted by the State Water Board.

As part of the Basin Plan, the State has established water quality objectives for waters within
the basin plan. The water quality objectives are either narrative or numeric and are often
different for different water bodies. The Porter-Cologne Water Quality Control Act defines water
quality objectives as "...the limits or levels of water quality constituents or characteristics which
are established for the reasonable protection of beneficial uses of water or the prevention of
nuisance within a specific area" [Water Code Section 13050(h)]. It also requires the Regional
Water Board to establish water quality objectives, while acknowledging that it is possible for
water quality to be changed to some degree without unreasonably affecting beneficial uses.

The San Diego Basin Plan has established numeric effluent limits (NELs) for discharges,
including stormwater discharges, into Agua Hedionda Lagoon:

Maximum Allowed Maximum Allowed
Constituent Concentration Constituent Concentration
(mg/l or as noted) (mg/l or as noted)
Total Dissolved Solid 500 Methyl Blue Active 0.5
(TDS) Substance (MBAS) ’
Chloride (CI) 250 Boron (B) 0.75
Sulfate (SO,) 250 Odor none
Percent Sodium -
(% Na) 60 Turbidity (NTU) 20
Iron (Fe) 0.3 Color (Units) 20
Manganese (Mn) .05 Fluoride (F) 1

The federal Clean Water Act (CWA) requires States to identify and make a list of surface water
bodies that are polluted. These water bodies, referred to as "water quality limited segments," by
definition do not meet water quality standards even after discharges of wastes from point
sources have been treated by the minimum required levels of pollution control technology.
States are required to compile these water bodies into a list, referred to as the "Clean Water Act
Section 303(d) List of Water Quality Limited Segments" (List).

The Federal Clean Water Act a well as the State’s Porter-Cologne Act prohibit discharges into
Waters of the US and/or Waters of the State that can cause or contribute to an exceedance of a
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receiving water’s water quality objectives. The discharge into a receiving water of a pollutant, in
any quantity or concentration, for which the receiving water is designed as being impaired for is
prohibited.

The "Water Quality Control Policy for Developing California's Clean Water Act Section 303(d)
List" is the policy for the State and Regional Water Boards to follow when developing updates to
the List. This policy describes the process by which the State and Regional Water Boards
comply with the requirements of the Clean Water Act in developing the List.

On June 28, 2007 the U.S. Environmental Protection Agency gave final approval to California's
2006 Section 303(d) List of Water Quality Limited Segments. The Agua Hedionda Lagoon is
listed as impaired for indicator bacteria and sedimentation/siltation. The Pacific Ocean at
Carlsbad Beach is listed as impaired for indicator bacteria.

800.2.3 Conditions of Concern

The 23-acre CECP site, including the adjacent access roads, is less than 50% impervious (i.e.,
paved). The CECP facility will be located within an impoundment basin. The top of the berm is
at an elevation of 54 feet above mean sea level (msl). The berm is constructed at a 1.5 to
1 slope and is approximately 20 to 25 feet high from the bottom of the impoundment. The
slopes of the earthen berms and drain rock layer are covered with a two-inch thick layer of
gunite, reinforced with 6 x 6 — 10/10 welded wire fabric.

Within the former tank farm (Tanks 5, 6, and 7), interior drainage (drainage within each of the
tank’s containment berms) is contained and collected in toe ditches (at the base of the interior
slopes). Dike drain sump structures, inlets, and 18-inch diameter corrugated metal drainage
pipes line the perimeter of each basin. Within each of the three basins, drainage enters a toe
drain and is pumped via a sump into a 6-inch line located along the east end of the basin at the
top of the containment berm. The 6-inch line collects drainage from each of the three basins
and routes the drainage to the northwest side of Tank 7 where the 6-inch pipe discharges into
the 18-inch corrugated metal pipe (CMP) pipe (main drain). The 18-inch CMP pipe daylights at
the top of the North Slope to the Agua Hedionda Lagoon (Refer to Figure 3A). A sparsely
vegetated 12 acre-parcel located immediately north of the tank farm basin also drains to the 18-
inch CMP discharge pipe via a drain inlet located at the southern toe of the north slope.

Minor modification of existing drainage system that currently services the former East Tank
Farm will be necessary as a result of berm removal and reconstruction. Minor grading may be
necessary to direct drainage within the CECP site impoundment to the drain inlets that will need
to be relocated and reinstalled as part of the CECP site’s berm reconstruction phase.

Drainage from within the CECP site impoundment will continue to be collected within the
drainage channel located at the toe of the berm and will be pumped to above-ground mobile
oil/water separator and sand media filter for pretreatment. Discharge from the treatment units
will be to an infiltration trench for onsite retention and infiltration for low-volume storm events,
and/or for additional volume reduction/filtration prior to offsite discharge (refer to Figure 7B).

Surface areas that are currently not fully stabilized, but proposed for use as laydown for
construction and/or where the areas’ drainage comingles with the construction site’s stormwater
prior to offsite discharge will be stabilized prior to start-up of construction.
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As a result of this project, the amount of overall impervious surfaces will decrease, resulting in a
reduction in the project’s post-construction runoff coefficient, and consequently a reduction in
the volume of stormwater ultimately discharged offsite. The overall reduction in impervious
surfaces is a result of reducing the amount of basin floor to be repaved by at least one acre.
This unpaved, pervious area will be stabilized and used for employee parking during operation
of the CECP power plant. Refer to Appendix 7 for a summary description of the project’s pre-
and post construction site surface conditions and drainage calculations.

Section 2.3.2.3 of the City of Carlsbad’s 2008 Stormwater Standards Manual states that priority
projects where downstream erosion is a potential, that the project’s conditions of concern should
be identified through preparation of a project-specific drainage study. As noted, the CECP
power plant will, under post-construction conditions, will have a lower Runoff Coefficient as a
result in decrease in impervious surface area. Since there will be a reduction in the volume of
stormwater ultimately discharged offsite the potential for downstream erosion is reduced. In
accordance with Section 2.3.2.3 of the 2008 Stormwater Standards Manual the project is not
required prepare a drainage study to determine the project’s conditions of concern.

800.3 PERMANENT STORMWATER BMPS

800.3.1 LID Site Design BMPs

Based on the type of pollutants associated with the CECP power plant’s land use/project
category and the receiving water’s identified pollutants of concern and conditions of concern,
and in accordance with Section 2.3 of the 2008 Stormwater Standards Manual, the following
Site Design BMPs have been selected for post-construction stormwater management. Note- the
BMP referenced refer to the City of Carlsbad 2008Stormwater Standards Manual:

a. Maintain, or Reduce Pre-Development Rainfall Runoff Characteristics

BMP-1: Minimize Impervious Surfaces Under post-construction conditions the amount
of impervious surface area will be reduced by at least 1 acre, at least a 5% reduction;

BMP-2: Increase Rainfall Infiltration: Under post-construction conditions,
approximately 2 acre-ft (i.e., 2year/24-hour storm event) of surface drainage will be
retained onsite.

BMP-2: Stabilization of Disturbed Soils Areas: As part of the construction-related soil
stabilization BMPs, the CECP site’s access roads and the 12 acre pad located north of
the tank farm will be stabilized with drain rock and/or native vegetation. These soill
stabilization BMPs will be maintained under post-construction conditions;

b. Protect Slopes and Channels:

BMP-5: Runoff from tops of slopes will be conveyed via a slop drain. Riprap installed as
an energy dissipater (BMP-8) and will be maintained and/or reinforced during
construction and under post construction conditions

BMP-6: Existing vegetation on the external north slope will be preserved during
construction phases and maintained under post-construction conditions

BMP-6: The new west berm will be vegetated with native or drought tolerant vegetation
where practicable consistent with the Carlsbad Landscape Manual,
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800.3.2 Source Control BMPs

Based on the type of pollutants associated with the CECP power plant's land use/project
category and the receiving water’s identified pollutants of concern and conditions of concern,
and in accordance with Section 2.3.3 of the 2008 Stormwater Standards Manual, the following
Source BMPs and Project Specific BMPs have been selected for post-construction stormwater
management:

a. Outdoor Material & Waste Storage Areas

BMP-10: Hazardous materials with the potential to contaminate stormwater runoff
will be stored within the CECP site’s designed hazardous materials storage buildings
in accordance with California Code of Regulations’ Title 22 hazardous Materials
Storage requirements;

BMP-11: Trash storage areas will consist of walled enclosures equipped with a roof
or awning. The floor of the covered enclosure will be concrete paved and designed
so not to allow run-on from adjoining areas;

b. Drain Inlet Stenciling:

BMP- 17: All drain inlets will be concrete stamped with prohibitive language (e.g.,
“No Dumping — | Live Downstream”), satisfactory to the City of Carlsbad’s Engineer;

c. Project Specific BMPs

BMP-22: Dock Areas: Loading/unloading dock areas shall be covered and/or will be
designed to confine surface drainage within the loading dock area and prevent
surface drainage from draining into the loading dock areas from adjacent areas.
Direct connections to storm drains from loading docks are prohibited.

BMP-23. Maintenance Bays: Bays shall be covered and/or will be designed to
confine surface drainage within the maintenance bay area and prevent surface
drainage from draining into the maintenance bay area from adjacent areas. Direct
connections to storm drains from maintenance bays are prohibited.

BMP-25: Equipment Wash Areas: Areas for washing/steam cleaning of equipment
shall be self-contained to preclude run-on and runoff, covered with a roof or
overhang; and equipped with a clarifier or other pretreatment facility (i.e., oil water
separator); and connected to the sanitary sewer in accordance with the existing
Encina Power Station’s POTW Discharge Permit. and

BMP-26: Outdoor Processing Areas: Outdoor processing areas shall be sloped
toward a dead-end sump and will be graded/ bermed to prevent run-on from
surrounding areas.

BMP-30: Surface Parking Areas: Areas used for employee parking will be graveled
not paved

CECP Construction Project 8-5 April 2008



800.3.3 Treatment Control BMPs

Based on the type of pollutants associated with the CECP power plant’s land use/project
category and the receiving water’s identified pollutants of concern and conditions of concern,
and in accordance with Section 2.3.3 of the 2008 Stormwater Standards Manual, the following
Treatment Control BMPs have been selected for post-construction stormwater management:

a. Drain Insert Filtration Units: The drain inlets located within the CECP power plant’s
basin will be retrofitted with drain inlet inserts designed to filter trash, debris and
medium sized soil particles. Additionally, the drain inlet located at the south of the toe
of the north slope will also be retrofitted with a drain inlet filtration insert;

b. Pretreatment: Phase 4 of the CECP construction project obligates the facility to
install an oil/water separator and sand media filtration system to pretreat the site’s
stormwater and surface drainage prior to discharge from the site’s basin;

c. Stormwater Volume Reduction and Bio-infiltration: A bio-infiltration basin shall be
constructed to receive the CECP site’s pretreated stormwater prior to offsite
discharge. Spoils generated from the berm removal phase will be used to construct
the bio-infiltration basin. The area north of the CECP site is about 3.3 acres. Fill
material will be placed at varying depth from 3 feet to 9 feet to establish a grade of
approximately 60 feet above mean sea level. The basin shall be sized and design to
retain onsite and infiltrate the stormwater runoff generated from a 2 year/24-hour
storm event. For larger storm event the basin will provide additional filtration prior to
offsite discharge to the existing 18" drainage pipe (Refer to Figure 3A) that
discharges to the Agua Hedionda Lagoon. Refer to Appendix 7 for basin sizing
considerations and calculations.

800.3.4 Permanent BMP Maintenance Agreement

The owner/operator of the CECP power plant will negotiate an agreement with the City of
Carlsbad regarding the maintenance, repair and replacement of the project's permanent
stormwater BMPs, as necessary, for the life of this project. Prior to initiation of the CECP
Project, the owner/operator or the designated agent will submit to the City of Carlsbad a
proposed maintenance agreement for review and execution (refer to Appendix 14: Permanent
Stormwater BMP Maintenance Agreement).

In accordance with 2.4 of the City of Carlsbad’s 2008 Stormwater Standards Manual, project
owner/operators are required to propose a maintenance agreement with the City that assures
that permanent BMPs will be installed and maintained throughout the life of the project. The
maintenance agreement should include the following:

e Operation & Maintenance Plan: The Encina Power Plant’s Facility Maintenance
Department will assume the responsibility of maintaining the permanent stormwater
BMPs identified for this project. The maintenance tasks will be incorporated into the
facility’s current facility maintenance program within 30 days of installation of the
BMPs. The CECP Industrial Stormwater Pollution Prevention Plan will serve as the
project’s Permanent Stormwater BMPs Operation & Maintenance. Refer to Appendix
15: CECP Industrial Stormwater Pollution Prevention Plan;
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e Access Easement/Agreement: The owner/operator of the CECP power plant will
assume all responsibility for the maintenance of the project’s permanent stormwater
BMPs. Site access by City of Carlsbad personnel will not be required.
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APPENDIX 1

Notice of Intent




TO BE PROVIDED WITHIN 90 DAYS OF MOBILIZATION



APPENDIX 2

SWPPP Amendments




AMENDMENT SUMMARY REPORT

REPORT NUMBER:

SECTION NUMBER(S):

DATE OF CHANGE(S):

DESCRIPTION OF CHANGES:

NAME: TITLE:

SIGNATURE: DATE:

Copies: Construction Manager []
Project Manager []
Construction Forman []
Project Engineer []

Other




APPENDIX 3

Inspection Reports




WET WEATHER MONITORING AND OBSERVATION REPORT

Reporting Period:

Part 1: Daily Rain Tracking Report
Next Anticipated Storm Event Weather Monitoring
Date 72 Hours 48 Hours 24 Hours | <24 Hours Source
Part 2: Wet Weather BMP Inspection

A. Date of Next Anticipated Storm Event Within the Next 72 Hours:

B. 24 Hr Pre-Storm Event BMP Inspection Conducted during Reporting Period?

.  Yes (Attach the completed BMP Checklist to this Report)

II. No (Explain)
lll. Areall required BMPs in place and operational: Yes No (Explain)
IV. Are all active/disturbed areas stabilized per SWPPP: Yes No (Explain)

C. Storm Event
l. Date of Storm Event:
[I. Start Time of Storm Event:

I, Duration of Storm event: to

D. 24 Hour Interval BMP Inspection Conducted during Reporting Period?

.  Yes (Attach the completed BMP Checklist to this Report)
II.  No (Explain)
.  Areall required BMPs in place and operational: Yes No

IV. Are all active/disturbed areas stabilized per SWPPP: Yes No

(Explain)
(Explain)



WEEKLY WET WEATHER MONITORING AND OBSERVATION REPORT

Reporting Period:

Part 2: Wet Weather BMP Inspection (Continued)

E. Post Storm Event BMP Inspection Conducted during Reporting Period?

.  Yes (Attach the completed BMP Checklist to this Report)
II. No (Explain)
[ll.  Areall required BMPs in place and operational: Yes No (Explain)
IV. Are all active/disturbed areas stabilized per SWPPP: Yes No (Explain)
Part 3: Explanations and Comments
Inspector Name: Title:

Inspector Signature: Date:




CONSTRUCTION SWPPP INSPECTION REPORT Page_of

SWPPP ASSESSMENT

Construction Site/Project:

Date/Time:

Inspector(s): Title:

SWPPP Element Status Comments

Certifications

Training

Amendments

Weekly BMP Inspections

Wet Weather Monitoring

WPCDs/Site Mapping

Stormwater Sample Collection

Non-Compliance Reports

Inspector Signature: Date:

Construction Supervisor Name:

Construction Supervisor Signature: Date:




CONSTRUCTION SWPPP INSPECTION REPORT

Page  of

BMP ASSESSMENT
Construction Site/Project:
Date/Time:
Inspector(s): Title:
BMP Location Status Comments
Silt Fencing

Fiber Rolls/Mats

Soil Stabilization

Inlet Protection

Entrances/Exits

& Roads

House Keeping

Waste

Management




BMP

Location

Status

Comments

Stockpiles

Non-Stormwater

Controls

Materials

Management

Dust Control

Post-

Construction
BMPs

Inspector Signature:

Construction Supervisor Name:

Construction Supervisor Signature:

Date:

Date:

Page  of




CONSTRUCTION SWPPP INSPECTION REPORT Page _of
CONTINUATION FORM

Construction Site/Project:

Date/Time:

Inspector(s): Title:

Inspector Signature: Date:

Construction Supervisor Name:

Construction Supervisor Signature: Date:




Type of Inspection: (Check applicable section)
Weekly BMP Inspection:

Post-Storm Event BMP Inspection:

Inspector Name:

Inspection Date:

Inspector Title:

CONSTRUCTION SITE BMP INSPECTION CHECKLIST

24 Hr Pre-Storm Event BMP Inspection:

24 Hr Interval Storm Event BMP Inspection:

Weather Condition:

Construction
Phase

Required BMP *

BMP
Location

BMP In place &
Installed Per BMP
Specification*

BMP maintained per
BMP Specification*

Comments/Corrective Action

* Reference SWPPP Sections 4 through 6

Inspector Signature




Weekly BMP Ins

Post-storm Event BMP Inspection:

Inspector Name:

Inspection Date:

pection:

Inspector Title:

BMP INSPECTION CHECKLIST
Type of Inspection: (Check applicable section)

24 Hr Pre-storm Event BMP Inspection:

24 Hour Interval Storm Event BMP Inspection:

Weather Condition:

Construction
Phase

Required BMP *

BMP
Location

BMP In place &
Installed Per BMP
Specification*

BMP maintained per
BMP Specification*

Comments/Corrective Action

Reference SWPPP Sections 4 through 6

Inspector Signature




STORMWATER DISCHARGE INSPECTION AND MONITORING LOG

RAIN EVENT GENERAL INFORMATION

Sampler’s Name
Signature
Date
Season O Rainy O Non-Rainy
(Check Applicable)
Storm Data Storm Start Date Discharge Start Date
Storm Start Time Discharge Start Time
DISCHARGE OBSERVATION RESULTS
. . . Pollutant Source & Comments
LOCIaDtlon Time Visual Conditions Observed (Refer BMP Inspection Log)
Clear & . Film or
(Table 1) Clean Cloudy Color Sediment Sheen Other
SAMPLING & ANALYSIS
- COC Reference
Lsc?cn;trzl)en Sampling Turbidity pH Oil & (Lab Analysis)
(Table 1) Time M?—ter or 1 9 3 Meter, Paper 1 ’ 3 Grease
ab or Lab

Comments:




APPENDIX 4

Training Records




CONSTRUCTION SITE PERSONNEL
BMP TRAINING LOG

SITE: . DATE:
TRAINER: TITLE:
TOPICS:
Roles and Responsibilities BMP Implementation
BMP Inspection & Monitoring BMP Maintenance
Mai\;\gZFl;Pent Wet Weather Monitoring igo;lr;;;/ster Sampling &

Non-Conformance Reporting

Annual Certification

Soil Stabilization/
Erosion Control

Scheduling

Dikes/Swales and Ditches

Vegetation Preservation

Slope Drains

Mulch/Hydroseeding/Soil
Binders

Outlet Protection

Fiber Mats/Geotexiles/Plastic
Covers

Silt Fence Street Sweeping/Vacuuming
Sediment Basin/Trap Gravel Bag Berm
Sediment Control | Check Dam Sandbag/Bale Barrier
Fiber Roll Storm Drain Inlet Protection
Wind Erosion .
Control Watering

Tracking Control

Stabilized Site Access/Roadway

Non-Stormwater

Water Conservation Practices

Run-on / Clear Water
Diversion

Dewater Operations

Illicit/lllegal Discharge
Control

Control Paving/Grinding Operations Potable Water/Irrigation
Stream Crossing Vehicle/Equip Cleaning
Vehicle/Equip Maintenance Vehicle/Equip Fueling
Material Delivery & Storage Hazardous Waste
Management
Waste Material Use Contaminated Soils
Management & | Stockpile Control Practices Sanitary/Septic Wastes
Material Pollution Spill Prevention & Control Concrete Waste
Control P Management

Solid Waste Management

Liguid Waste Management

COMMENTS:




ROSTER:

NAME

ORGANIZATION

SIGNATURE
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Figures
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BMP Specifications




Scheduling

EC-1

Description and Purpose

Scheduling is the development of a written plan that includes
sequencing of construction activities and the implementation of
BMPs such as erosion control and sediment control while
taking local climate (rainfall, wind, etc.) into consideration.

The purpose 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
construction project especially during rainy season. Use of
other, more costly yet less effective, erosion and sediment
control BMPs may often be reduced through proper
construction sequencing,

Limitations

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

Implementation

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

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

Objectives

EC  Erosion Control
SE  Sedment Control
TR Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

& X & &

WM

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment 4|
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None

CALIFORNIA STORMWATER
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EC-1 Scheduling_

disturbing and re-stabilization activities. Incorporate the construction schedule into the
SWPPP.

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

- Erosion control BMPs

- Sediment control BMPs

- Tracking control BMPs

- Wind erosion control BMPs

- Non-stormwater BMPs

- Waste management and materials pollution control BMPs

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

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

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

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

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

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

m  Monitor the weather forecast for rainfall.

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

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

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

Costs

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

Inspection and Maintenance

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

m  Amend the schedule when changes are warranted.

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

References

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

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

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
opportunity for use of this BMP. Suitable applications include
the following:

Areas within the site where no construction activity occurs,
or occurs at a later date. This BMP is especially suitable to
multi year projects where grading can be phased.

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

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

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

Objectives

EC  Erosion Control 4|
SE  Sediment Control

TR Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

M Materials Pollution Control

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment 4|
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None
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EC-2 Preservation Of Existing Vegetation

Limitations
m  Requires forward planning by the owner/developer, contractor, and design staff.

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

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

Implementation

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

Existing vegetation to be preserved on the site must be protected from mechanical and other
injury while the land is being developed. The purpose of protecting existing vegetation is to
ensure the survival of desirable vegetation for shade, beautification, and erosion control.

Mature vegetation has extensive root systems that help to hold soil in place, thus reducing
erosion. In addition, vegetation helps keep soil from drying rapidly and becoming susceptible to
erosion. To effectively save existing vegetation, no disturbances of any kind should be allowed
within a defined area around the vegetation. For trees, no construction activity should occur
within the drip line of the tree.

Timing
m  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

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

— Orange colored plastic mesh fencing works well.

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

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

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

m Instruct employees and subcontractors to honor protective devices. Prohibit heavy
equipment, vehicular traffic, or storage of construction materials within the protected area.
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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 destroved during construction can be extremely expensive, sometimes in excess of
$10,000 per tree.

Inspection and Maintenance

During construction, the limits of disturbance should remain clearly marked at all times.
Irrigation or maintenance of existing vegetation should be described in the landscaping plan. If
damage to protected trees still occurs, maintenance guidelines deseribed below should be
followed:

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

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

m  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.

m 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.

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

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

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

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

m  Fertilization
—  Fertilize stressed or damaged broadleaf trees to aid recovery.

—  Fertilize trees in the late fall or early spring.

January 2003 California Stormwater BMP Handbook 3of 4
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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 area by one-fourth of the
crown area for conifers that have extended root systems.

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

References
County of Sacramento Tree Preservation Ordinance, September 1981.

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

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

Water Quality Management Plan for The Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Hydroseeding

EC-4

Description and Purpose

Hydroseeding typically consists of applying a mixture of wood
fiber, seed, fertilizer, and stabilizing emulsion with hydro-
mulch equipment, to temporarily protect exposed soils from
erosion by water and wind.

Suitable Applications

Hydroseeding is suitable for soil disturbed areas requiring
temporary protection until permanent stabilization is
established, and disturbed areas that will be re-disturbed
following an extended period of inactivity.

Limitations

m  Hydroseeding may be used alone only when there is
sufficient time in the season to ensure adequate vegetation
establishment and coverage to provide adequate erosion
control. Otherwise, hydroseeding must be used in
conjunction with mulching (i.e., straw mulch).

m  Steep slopes are difficult to protect with temporary seeding.

m  Temporary seeding may not be appropriate in dry periods
without supplemental irrigation.

m  Temporary vegetation may have to be removed before
permanent vegetation is applied.

m Temporary vegetation is not appropriate for short term inactivity.

Objectives

EC  Erosion Confrol M
SE  Sedment Control
TR Tracking Control

WE  Wind Erosion Control [

NS Non-Stormwater
Management Control

Waste Management and

M Materials Pollution Control

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment 4|
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

EC-3 Hydraulic Mulch
EC-5 Soil Binders

EC-6 Straw Mulch

EC-7 Geotextiles and Mats
EC-8 Wood Mulching
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EC-4 Hydroseeding_

Implementation

In order to select appropriate hydroseeding mixtures, an evaluation of site conditions shall be
performed with respect to:

- Soil conditions - Maintenance requirements

- Site topography - Sensitive adjacent areas

- Season and climate - Water availability

- Vegetation types - Plans for permanent vegetation

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

The following steps shall be followed for implementation:

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

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

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

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

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

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

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

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

Costs

Average cost for installation and maintenance may vary from as low as $300 per acre for flat
slopes and stable soils, to $1600 per acre for moderate to steep slopes and /or erosive soils.
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iyd roseeding EC-4

. Installed
Hydroseeding BoutiveiohiEns
Ornamentals $400 - $1600
High Density Turf Species $350
Bunch Grasses $300 - $1300
Annual o - $650
Fast Growing 8350 - ¥65
Perennial $300 - $800
] Native $300 - $1600
Non-Competing
Non-Native $400 - $500
Sterile Cereal Grain $500

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

Inspection and Maintenance

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

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

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

m [rrigation systems, if applicable, should be inspected daily while in use to identify system
malfunctions and line breaks. When line breaks are detected, the system must be shut down
immediately and breaks repaired before the system is put back into operation.

m Irrigation systems shall be inspected for complete coverage and adjusted as needed to
maintain complete coverage.

References

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

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

EC-5

.

Description and Purpose

Soil binders consist of applying and maintaining a soil stabilizer
to exposed soil surfaces. Soil binders are materials applied to
the soil surface to temporarily prevent water induced erosion of
exposed soils on construction sites. Soil binders also prevent
wind erosion.

Suitable Applications

Soil binders are typically applied to disturbed areas requiring
short term temporary protection. Because soil binders can
often be incorporated into the work, they are a good alternative
to mulches in areas where grading activities will soon resume.
Soil binders are also suitable for use on stockpiles.

Limitations
m  Soil binders are temporary in nature and may need
reapplication.

m  Soil binders require a minimum curing time until fully
effective, as prescribed by the manufacturer. Curing time
may be 24 hours or longer. Soil binders may need
reapplication after a storm event.

= Soil binders will generally experience spot failures during
heavy rainfall events. If runoff penetrates the soil at the top
of a slope treated with a soil binder, it is likely that the runoff
will undercut the stabilized soil layer and discharge at a point
further down slope.

California Stormwater BMP Handbook

Construction
www.cabmphandbooks.com

January 2003

Objectives

EC  Erosion Control

SE  Sediment Control

TR Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

M Materials Pollution Control

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

Potential Alternatives

EC-3 Hydraulic Mulch
EC-4 Hydroseeding

EC-6 Straw Mulch

EC-7 Geotextiles and Mats
EC-8 Wood Mulching
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EC-5 Soil Binders

m  Soil binders do not hold up to pedestrian or vehicular traffic across treated areas.

= Soil binders may not penetrate soil surfaces made up primarily of silt and clay, particularly
when compacted.

m  Some soil binders may not perform well with low relative humidity. Under rainy conditions,
some agents may become slippery or leach out of the soil.

m  Soil binders may not cure if low temperatures occur within 24 hours of application.

m  The water quality impacts of soil binders are relatively unknown and some may have water
quality impacts due to their chemical makeup.

m A sampling and analysis plan must be incorporated into the SWPPP as soil binders could be
a source of non-visible pollutants.

Implementation
General Considerations
m  Regional soil types will dictate appropriate soil binders to be used.

m A soil binder must be environmentally benign (non-toxic to plant and animal life), easy to
apply, easy to maintain, economical, and should not stain paved or painted surfaces. Soil
binders should not pollute stormwater.

m  Some soil binders may not be compatible with existing vegetation.

m  Performance of soil binders depends on temperature, humidity, and traffic across treated
areas.

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

Selecting a Soil Binder

Properties of common soil binders used for erosion control are provided on Table 1 at the end of
this BMP. Use Table 1 to select an appropriate soil binder. Refer to WE-1, Wind Erosion
Control, for dust control soil binders.

Factors to consider when selecting a soil binder include the following:

m  Suitability to situation - Consider where the soil binder will be applied, if it needs a high
resistance to leaching or abrasion, and whether it needs to be compatible with any existing
vegetation. Determine the length of time soil stabilization will be needed, and if the soil
binder will be placed in an area where it will degrade rapidly. In general, slope steepness is
not a discriminating factor for the listed soil binders.

m  Soil types and surface materials - Fines and moisture content are key properties of surface
materials. Consider a soil binder’s ability to penetrate, likelihood of leaching, and ability to
form a surface crust on the surface materials.

m  Frequency of application - The frequency of application can be affected by subgrade
conditions, surface type, climate, and maintenance schedule. Frequent applications could
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Soil Binders EC-5

lead to high costs. Application frequency may be minimized if the soil binder has good
penetration, low evaporation, and good longevity. Consider also that frequent application
will require frequent equipment clean up.

Plant-Material Based (Short Lived) Binders

Guar: Guar is a non-toxic, biodegradable, natural galactomannan based hydrocolloid treated
with dispersant agents for easy field mixing. It should be mixed with water at the rateof 11 to 15
1b per 1,000 gallons. Recommended minimum application rates are as follows:

Application Rates for Guar Soil Stabilizer

Slope (H:V): Flat 11 1 2:1 11

Ib/acre: 410 a5 50 60 70

Psyllium: Psyllium is composed of the finely ground muciloid coating of plantago seeds that is
applied as a dry powder or in a wet slurry to the surface of the soil. It dries to form a firm but
rewettable membrane that binds soil particles together but permits germination and growth of
seed. Psyllium requires 12 to 18 hours drying time. Application rates should be from 80 to 200
lIb/acre, with enough water in solution to allow for a uniform slurry flow.

Starch: Starch is non-ionic, cold water soluble (pre-gelatinized) granular cornstarch. The
material is mixed with water and applied at the rate of 150 lb/acre. Approximate drying time is
9 to 12 hours.

Plant-Material Based (Long Lived) Binders

Pitch and Rosin Emulsion: Generally, a non-ionic pitch and rosin emulsion has a minimum
solids content of 48%. The rosin should be a minimum of 26% of the total solids content. The
soil stabilizer should be non-corrosive, water dilutable emulsion that upon application cures to a
water insoluble binding and cementing agent. For soil erosion control applications, the
emulsion is diluted and should be applied as follows:

m  Forclayey soil: 5 parts water to 1 part emulsion
m  Forsandysoil: 10 parts water to 1 part emulsion

Application can be by water truck or hydraulic seeder with the emulsion and product mixture
applied at the rate specified by the manufacturer.

Polymeric Emulsion Blend Binders

Acrylic Copolymers and Polymers: Polyvmeric soil stabilizers should consist of a liquid or solid
polymer or copolymer with an acrylic base that contains a minimum of 55% solids. The
polymeric compound should be handled and mixed in a manner that will not cause foaming or
should contain an anti-foaming agent. The polymeric emulsion should not exceed its shelf life
or expiration date; manufacturers should provide the expiration date. Polymeric soil stabilizer
should be readily miscible in water, non-injurious to seed or animal life, non-flammable, should
provide surface soil stabilization for various soil types without totally inhibiting water
infiltration, and should not re-emulsify when cured. The applied compound should air cure
within a maximum of 36 to 48 hours. Liquid copolymer should be diluted at a rate of 10 parts
water to 1 part polymer and the mixture applied to soil at a rate of 1,175 gallons/acre.
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EC-5 Soil Binders

Liquid Polymers of Methacrylates and Acrylates: This material consists of a tackifier/sealer that
is a liquid polymer of methacrylates and acrylates. It is an aqueous 100% acrylic emulsion blend
of 40% solids by volume that is free from styrene, acetate, vinyl, ethoxylated surfactants or
silicates. For soil stabilization applications, it is diluted with water in accordance with
manufacturer’s recommendations, and applied with a hydraulic seeder at the rate of 20
gallons/acre. Drying time is 12 to 18 hours after application.

Copolymers of Sodium Acrylates and Acrylamides: These materials are non-toxie, dry powders
that are copolymers of sodium acrylate and acrylamide. They are mixed with water and applied
to the soil surface for erosion control at rates that are determined by slope gradient:

Slop((alil"?)dient | —
Flatto 5:1 3.0— 5.0
s1to 31 5.0 —10.0
2:2to11 10.0 —20.0

Poly-Acrylamide and Copolymer of Acrylamide: Linear copolymer polvacrylamide is packaged
as a dry flowable solid. When used as a stand alone stabilizer, it is diluted at a rate of 11lb/1,000
gal of water and applied at the rate of 5.0 Ib/acre.

Hydro-Colloid Polymers: Hydro-Colloid Polymers are various combinations of dry flowable
poly-acrylamides, copolymers and hydro-colloid polymers that are mixed with water and
applied to the soil surface at rates of 55 to 60 lb/acre. Drying times are o to 4 hours.

Cementitious-Based Binders

Gypsum: This is a formulated gypsum based product that readily mixes with water and mulch
to form a thin protective crust on the soil surface. Itis composed of high purity gypsum that is
ground, calcined and processed into calcium sulfate hemihydrate with a minimum purity of
86%. Itis mixed in a hydraulic seeder and applied at rates 4,000 to 12,000 lb/acre. Drying
time is 4 to 8 hours.

Applying Soil Binders

After selecting an appropriate soil binder, the untreated soil surface must be prepared before
applying the soil binder. The untreated soil surface must contain sufficient moisture to assist
the agent in achieving uniform distribution. In general, the following steps should be followed:

m  Follow manufacturer’s written recommendations for application rates, pre-wetting of
application area, and cleaning of equipment after use.

m  Prior to application, roughen embankment and fill areas.

m  Consider the drying time for the selected soil binder and apply with sufficient time before
anticipated rainfall. Soil binders should not be applied during or immediately before
rainfall.

m  Avoid over spray onto roads, sidewalks, drainage channels, sound walls, existing vegetation,
etc.
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Soil Binders EC-5

m  Soil binders should not be applied to frozen soil, areas with standing water, under freezing
or rainy conditions, or when the temperature is below 40°F during the curing period.
m  More than one treatment is often necessary, although the second treatment may be diluted
or have a lower application rate.
m  Generally, soil binders require a minimum curing time of 24 hours before they are fully
effective. Refer to manufacturer’s instructions for specific cure time.
m  For liquid agents:
- Crown or slope ground to avoid ponding,.
- Uniformly pre-wet ground at 0.03 to 0.3 gal/yd? or according to manufacturer’s
recommendations.
- Apply solution under pressure. Overlap solution 6 to 12 in.
- Allow treated area to cure for the time recommended by the manufacturer; typically at
least 24 hours.
- Apply second treatment before first treatment becomes ineffective, using 50%
application rate.
- Inlow humidities, reactivate chemicals by re-wetting with water at 0.1 to 0.2 gal/yd=.
Costs

Costs vary according to the soil stabilizer selected for implementation. The following are
approximate costs:

Soil Binder Cost per Acre
Plant-Material Based (Short Lived) Binders $400
Plant-Material Based (Long Lived) Binders $1,200
Polymeric Emulsion Blend Binders $400 W
Cementitious-Based Binders $800

(1) $1,200 for Acrylic polymers and copolymers

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

Inspection and Maintenance

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

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

m  Reapply the selected soil binder as needed to maintain effectiveness.
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References
Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

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

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

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

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

EC-5

Application Rate

Table 1 Properties of Soil Binders for Erosion Control
Binder Type
Evaluation Criteria | Plant Material | Plant Material . s
Polymeric Cementitious-
Based (Short Based (Long . .
: 2 Emulsion Blends Based Binders
Lived) Lived)
Relative Cost Low Low Low Low
Resistance to Leaching High High Low to Moderate Moderate
Resistance to Abrasion Moderate Low Moderate to High Moderate to High
Longevity Short to Medium Medium Medium to Long Medium
Nz, Coving Live g to 18 hours 19 to 24 hours 0 to 24 hours 4 to 8 hours
before Rain
Compatibility with
Existing Vegotation Good Poor Poor Poor
Photodegradable/ Photodegradable/
Mode of Degradation Biodegradable Biodegradable Chemically Chemically
Degradable Degradable
Labor Intensive No No No No
Specialized Application Water Truc_k or Water Trugk or Water Truck or Water Truck or
Equipment Hydraulie Hydraulin Hydraulic Mulcher Hydraulic Mulcher
quip Mulcher Mulcher Y ¥
Liquid/Powder Powder Liquid Liquid /Powder Powder
Bnton B Yes, but diss.olves YVes Yes, but diss.olves on Yes
on rewetting rewetting
Clean Up Water Water Water Water
Erosion Control asise Vaiagtd — 4,000 to 12,000
lIbs/acre

(1) SeeImplementation for specific rates.
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Straw Mulch EC-6

Objectives

EC  Erosion Confrol M
SE  Sedment Control
TR Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

WM

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Description and Purpose

. - . Sediment |

Straw mulch consists of placing a uniform layer of straw and Miditientts

incorporating it into the soil with a studded roller or anchoring Trash

it with a tackifier stabilizing emulsion. Straw mulch protects Wi

the soil surface from the impact of rain drops, preventing soil ea S_

particles from becoming dislodged. Bacteria

Oil and Grease
Suitable Applications Organics

Straw mulch is suitable for soil disturbed areas requiring

temporary protection until permanent stabilization is

established. Straw mulch is typically used for erosion control Rotential Alternatves

on disturbed areas until soils can be prepared for permanent EC-3 Hydraulic Mulch
vegetation. Straw mulch is also used in combination with EC-4 Hydroseeding
temporary and/or permanent seeding strategies to enhance -
plant establishment. EC-5 Soll Binders

EC-7 Geotextiles and Mats

Limitations
EC-8 Wood Mulching

m  Availability of straw and straw blowing equipment may be
limited just prior to the rainy season and prior to storms
due to high demand.

m  There is a potential for introduction of weed seed and
unwanted plant material.

m  When straw blowers are used to apply straw mulch, the

treatment areas must be within 150 ft of a road or surface
capable of supporting trucks.

m  Straw mulch applied by hand is more time intensive and
potentially costly.

CALIFORNIA STORMWATER
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EC-6 Straw Mulch

®  Wind may limit application of straw and blow straw into undesired locations.

m  May have to be removed prior to permanent seeding or prior to further earthwork.

m  “Punching” of straw does not work in sandy soils, necessitating the use of tackifiers.

Implementation

m  Straw shall be derived from wheat, rice, or barley. Where required by the plans,
specifications, permits, or environmental documents, native grass straw shall be used.

m A tackifier is the preferred method for anchoring straw mulch to the soil on slopes.

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

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

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

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

Fire Marshall.

Application Procedures

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

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

m  Evenly distribute straw mulch on the soil surface.

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

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

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

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

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

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

- Atackifier acts to glue the straw fibers together and to the soil surface. The tackifier
shall be selected based on longevity and ability to hold the fibers in place. A tackifier is
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Straw Mulch EC-6

typically applied at a rate of 125 Ib/acre. In windy conditions, the rates are typically 180
Ib/acre.

Costs

Average annual cost for installation and maintenance (3-4 months useful life) is $2,500 per
acre. Application by hand is more time intensive and potentially costly.

Inspection and Maintenance

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

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

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

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

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

References

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

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

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

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

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

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

Water Quality Management Plan for the Lake Tahoe Region, Volume 11, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Geotextiles and Mats

EC-7

Description and Purpose

Mattings of natural materials are used to cover the soil surface
to reduce erosion from rainfall impact, hold soil in place, and
absorb and hold moisture near the soil surface. Additionally,

matting may be used to stabilize soils until vegetation is
established.

Suitable Applications

Mattings are commonly applied on short, steep slopes where
erosion hazard is high and vegetation will be slow to establish.
Mattings are also used on stream banks where moving water at
velocities between 3 ft/s and 6 ft/s are likely to wash out new
vegetation, and in areas where the soil surface is disturbed and
where existing vegetation has been removed. Matting may also
be used when seeding cannot occur (e.g., late season
construction and/or the arrival of an early rain season).
Erosion control matting should be considered when the soils
are fine grained and potentially erosive. These measures
should be considered in the following situations.

m  Steep slopes, generally steeper than 3:1 (H:V)

m  Slopes where the erosion potential is high

m  Slopes and disturbed soils where mulch must be anchored
m Disturbed areas where plants are slow to develop

m  Channels with flows exceeding 3.3 ft/s

Objectives

EC  Erosion Control 4|
SE  Sediment Control

TR Tracking Control

WE  Wind Erosion Control 3

NS Non-Stormwater
Management Control

Waste Management and

M Materials Pollution Control

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment 4|
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

EC-3 Hydraulic Mulch
EC-4 Hydroseeding
EC-5 Soil Binders
EC-6 Straw Mulch
EC-8 Wood Mulching
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EC-7 Geotextiles and Mats

m  Channels to be vegetated
m  Stockpiles
m  Slopes adjacent to water bodies of Environmentally Sensitive Areas (ESAs)

Limitations

m  Properly installed mattings provide excellent erosion control but do so at relatively high cost.
This high cost typically limits the use of mattings to areas of concentrated channel flow and
steep slopes.

m  Mattings are more costly than other BMP practices, limiting their use to areas where other
BMPs are ineffective (e.g. channels, steep slopes).

m Installation is critical and requires experienced contractors. The contractor should install
the matting material in such a manner that continuous contact between the material and the
soil occurs.

m  Geotextiles and Mats may delay seed germination, due to reduction in soil temperature.

m  Blankets and mats are generally not suitable for excessively rocky sites or areas where the
final vegetation will be mowed (since staples and netting can catch in mowers).

m  Blankets and mats must be removed and disposed of prior to application of permanent soil
stabilization measures.

m  Plastic sheeting is easily vandalized, easily torn, photodegradable, and must be disposed of
at a landfill.

m  Plastic results in 100% runoff, which may cause serious erosion problems in the areas
receiving the increased flow.

m  The use of plastic should be limited to covering stockpiles or very small graded areas for
short periods of time (such as through one imminent storm event) until alternative
measures, such as seeding and mulching, may be installed.

m  Geotextiles, mats, plastic covers, and erosion control covers have maximum flow rate
limitations; consult the manufacturer for proper selection.

m  Not suitable for areas that have heavy foot traffic (tripping hazard) — e.g., pad areas around
buildings under construction.

Implementation
Material Selection

Organic matting materials have been found to be effective where re-vegetation will be provided
by re-seeding. The choice of matting should be based on the size of area, side slopes, surface
conditions such as hardness, moisture, weed growth, and availability of materials.
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Geotextiles and Mats EC-7

The following natural and synthetic mattings are commonly used:

Geotextiles

Material should be a woven polypropylene fabric with minimum thickness of 0.06 in.,
minimum width of 12 ft and should have minimum tensile strength of 150 1bs (warp), 8o lbs
(fill) in conformance with the requirements in ASTM Designation: D 4632. The permittivity
of the fabric should be approximately 0.07 sec* in conformance with the requirements in
ASTM Designation: D4491. The fabric should have an ultraviolet (UV) stability of 70
percent in conformance with the requirements in ASTM designation: D4355. Geotextile
blankets must be secured in place with wire staples or sandbags and by keving into tops of
slopes to prevent infiltration of surface waters under geotextile. Staples should be made of
minimum 11 gauge steel wire and should be U-shaped with 8 in. legs and 2 in. crown.

Geotextiles may be reused if they are suitable for the use intended.

Plastic Covers

Plastic sheeting should have a minimum thickness of 6 mils, and must be keyed in at the top
of slope and firmly held in place with sandbags or other weights placed no more than 10 ft
apart. Seams are typically taped or weighted down their entire length, and there should be
at least a 12 in. to 24 in. overlap of all seams. Edges should be embedded a minimum of 6 in.
in soil.

All sheeting must be inspected periodically after installation and after significant rainstorms
to check for erosion, undermining, and anchorage failure. Any failures must be repaired
immediately. If washout or breakages occur, the material should be re-installed after
repairing the damage to the slope.

Erosion Control Blankets/Mats

Biodegradable rolled erosion control products (RECPs) are tvpically composed of jute fibers,
curled wood fibers, straw, coconut fiber, or a combination of these materials. In order for an
RECP to be considered 100% biodegradable, the netting, sewing or adhesive system that
holds the biodegradable mulch fibers together must also be biodegradable.

- Jute is a natural fiber that is made into a yarn that is loosely woven into a biodegradable
mesh. Itis designed to be used in conjunction with vegetation and has longevity of
approximately one year. The material is supplied in rolled strips, which should be
secured to the soil with U-shaped staples or stakes in accordance with manufacturers’
recommendations.

- Excelsior (curled wood fiber) blanket material should consist of machine produced
mats of curled wood excelsior with 80 percent of the fiber 6 in. or longer. The excelsior
blanket should be of consistent thickness. The wood fiber must be evenly distributed
over the entire area of the blanket. The top surface of the blanket should be covered with
a photodegradable extruded plastic mesh. The blanket should be smolder resistant
without the use of chemical additives and should be non-toxic and non-injurious to plant
and animal life. Excelsior blankets should be furnished in rolled strips, a minimum of 48
in. wide, and should have an average weight of 0.8 lb/yd=2, +10 percent, at the time of
manufacture. Excelsior blankets must be secured in place with wire staples. Staples
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EC-7 Geotextiles and Mats

should be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs
and 2 in. crown.

Straw blanket should be machine produced mats of straw with a lightweight
biodegradable netting top layer. The straw should be attached to the netting with
biodegradable thread or glue strips. The straw blanket should be of consistent thickness.
The straw should be evenly distributed over the entire area of the blanket. Straw blanket
should be furnished in rolled strips a minimum of 6.5 ft wide, a minimum of 8o ft long
and a minimum of 0.5 Ib/yd2 Straw blankets must be secured in place with wire staples.
Staples should be made of minimum 11 gauge steel wire and should be U-shaped with 8
in. legs and 2 in. crown.

Wood fiber blanket is composed of biodegradable fiber mulch with extruded plastic
netting held together with adhesives. The material is designed to enhance re-vegetation.
The material is furnished in rolled strips, which must be secured to the ground with U-
shaped staples or stakes in accordance with manufacturers’ recommendations.

Coconut fiber blanket should be a machine produced mat of 100 percent coconut
fiber with biodegradable netting on the top and bottom. The coconut fiber should be
attached to the netting with biodegradable thread or glue strips. The coconut fiber
blanket should be of consistent thickness. The coconut fiber should be evenly distributed
over the entire area of the blanket. Coconut fiber blanket should be furnished in rolled
strips with a minimum of 6.5 ft wide, a minimum of 8o ft. long and a minimum of 0.5
Ib/vd2. Coconut fiber blankets must be secured in place with wire staples. Staples
should be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs
and 2 in. crown.

Coconut fiber mesh is a thin permeable membrane made from coconut or corn fiber
that is spun into a yarn and woven into a biodegradable mat. Itis designed to be used in
conjunction with vegetation and typically has longevity of several years. The material is
supplied in rolled strips, which must be secured to the soil with U-shaped staples or
stakes in accordance with manufacturers’ recommendations.

Straw coconut fiber blanket should be machine produced mats of 70 percent straw
and 30 percent coconut fiber with a biodegradable netting top layer and a biodegradable
bottom net. The straw and coconut fiber should be attached to the netting with
biodegradable thread or glue strips. The straw coconut fiber blanket should be of
consistent thickness. The straw and coconut fiber should be evenly distributed over the
entire area of the blanket. Straw coconut fiber blanket should be furnished in rolled
strips a minimum of 6.5 ft wide, a minimum of 8o ft long and a minimum of 0.5 Ib/vd>=.
Straw coconut fiber blankets must be secured in place with wire staples. Staples should
be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs and 2 in.
crown.

m  Non-biodegradable RECPs are typically composed of polypropylene, polyethylene, nvlon or
other synthetic fibers. In some cases, a combination of biodegradable and synthetic fibers is
used to construct the RECP. Netting used to hold these fibers together is typically non-
biodegradable as well.
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Geotextiles and Mats EC-7

Plastic netting is a lightweight biaxially oriented netting designed for securing loose
mulches like straw or paper to soil surfaces to establish vegetation. The netting is
photodegradable. The netting is supplied in rolled strips, which must be secured with U-
shaped staples or stakes in accordance with manufacturers’ recommendations.

Plastic mesh is an open weave geotextile that is composed of an extruded synthetic
fiber woven into a mesh with an opening size of less than 14 in. It is used with re-
vegetation or may be used to secure loose fiber such as straw to the ground. The material
is supplied in rolled strips, which must be secured to the soil with U-shaped staples or
stakes in accordance with manufacturers’ recommendations.

Synthetic fiber with netting is a mat that is composed of durable synthetic fibers
treated to resist chemicals and ultraviolet light. The mat is a dense, three dimensional
mesh of synthetic (typically polyolefin) fibers stitched between two polypropylene nets.
The mats are designed to be re-vegetated and provide a permanent composite system of
soil, roots, and geomatrix. The material is furnished in rolled strips, which must be
secured with U-shaped staples or stakes in accordance with manufacturers’
recommendations.

Bonded synthetic fibers consist of a three dimensional geomatrix nylon (or other
synthetic) matting. Typically it has more than 9o percent open area, which facilitates
root growth. It’s tough root reinforcing system anchors vegetation and protects against
hydraulic lift and shear forces created by high volume discharges. It can be installed
over prepared soil, followed by seeding into the mat. Once vegetated, it becomes an
invisible composite system of soil, roots, and geomatrix. The material is furnished in
rolled strips that must be secured with U-shaped staples or stakes in accordance with
manufacturers’ recommendations.

Combination synthetic and biodegradable RECPs consist of biodegradable fibers,
such as wood fiber or coconut fiber, with a heavy polypropylene net stitched to the top
and a high strength continuous filament geomatrix or net stitched to the bottom. The
material is designed to enhance re-vegetation. The material is furnished in rolled strips,
which must be secured with U-shaped staples or stakes in accordance with
manufacturers’ recommendations.

Site Preparation

m  Proper site preparation is essential to ensure complete contact of the blanket or matting with
the soil.

m  Grade and shape the area of installation.

m  Remove all rocks, clods, vegetation or other obstructions so that the installed blankets or
mats will have complete, direct contact with the soil.

m  Prepare seedbed by loosening 2 to 3 in. of topsoil.

Seeding

Seed the area before blanket installation for erosion control and revegetation. Seeding after mat
installation is often specified for turf reinforcement application. When seeding prior to blanket
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EC-7 Geotextiles and Mats

installation, all check slots and other areas disturbed during installation must be re-seeded.
Where soil filling is specified, seed the matting and the entire disturbed area after installation
and prior to filling the mat with soil.

Fertilize and seed in accordance with seeding specifications or other types of landscaping plans.
When using jute matting on a seeded area, apply approximately half the seed before laying the
mat and the remainder after laying the mat. The protective matting can be laid over areas where
grass has been planted and the seedlings have emerged. Where vines or other ground covers are
to be planted, lay the protective matting first and then plant through matting according to
design of planting.

Check Slots

Check slots are made of glass fiber strips, excelsior matting strips or tight folded jute matting
blanket or strips for use on steep, highly erodible watercourses. The check slots are placed in
narrow trenches 6 to 12 in. deep across the channel and left flush with the soil surface. They are
to cover the full cross section of designed flow.

Laying and Securing Malling
m  Before laying the matting, all check slots should be installed and the friable seedbed made

free from clods, rocks, and roots. The surface should be compacted and finished according
to the requirements of the manufacturer’s recommendations.

m  Mechanical or manual lay down equipment should be capable of handling full rolls of fabric
and laying the fabric smoothly without wrinkles or folds. The equipment should meet the
fabric manufacturer’s recommendations or equivalent standards.

Anchoring

m  U-shaped wire staples, metal geotextile stake pins, or triangular wooden stakes can be used
to anchor mats and blankets to the ground surface.

m  Wire staples should be made of minimum 11 gauge steel wire and should be U-shaped with 8
in. legs and 2 in. crown.

m  Metal stake pins should be 0.188 in. diameter steel with a 1.5 in. steel washer at the head of
the pin, and 8 in. in length.

m  Wire staples and metal stakes should be driven flush to the soil surface.

Installation on Slopes

Installation should be in accordance with the manufacturer's recommendations. In general,
these will be as follows:

m  Begin at the top of the slope and anchor the blanket in a 6 in. deep by 6 in. wide trench.
Backfill trench and tamp earth firmly.

m  Unroll blanket down slope in the direction of water flow.

m  Overlap the edges of adjacent parallel rolls 2 to 3 in. and staple every 3 ft.
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Geotextiles and Mats EC-7

m  When blankets must be spliced, place blankets end over end (shingle style) with 6 in.
overlap. Staple through overlapped area, approximately 12 in. apart.

m  Lay blankets loosely and maintain direct contact with the soil. Do not stretch.

m  Staple blankets sufficiently to anchor blanket and maintain contact with the soil. Staples
should be placed down the center and staggered with the staples placed along the edges.
Steep slopes, 1:1 (H:V) to 2:1 (H:V), require a minimum of 2 staples/yd> Moderate slopes,
2:1 (H:V) to 3:1 (H:V), require a minimum of 1 ¥2 staples/vd=.

Installation in Channels

Installation should be in accordance with the manufacturer's recommendations. In general,
these will be as follows:

m  Dig initial anchor trench 12 in. deep and 6 in. wide across the channel at the lower end of the
project area.

m  Excavate intermittent check slots, 6 in. deep and 6 in. wide across the channel at 25 to 30 ft
intervals along the channels.

m  Cut longitudinal channel anchor trenches 4 in. deep and 4 in. wide along each side of the
installation to bury edges of matting, whenever possible extend matting 2 to 3 in. above the
crest of the channel side slopes.

m  Beginning at the downstream end and in the center of the channel, place the initial end of
the first roll in the anchor trench and secure with fastening devices at 12 in. intervals. Note:
matting will initially be upside down in anchor trench.

m Inthe same manner, position adjacent rolls in anchor trench, overlapping the preceding roll
a minimum of 3 in.

m  Secure these initial ends of mats with anchors at 12 in. intervals, backfill and compact soil.

m  Unroll center strip of matting upstream. Stop at next check slot or terminal anchor trench.
Unroll adjacent mats upstream in similar fashion, maintaining a 3 in. overlap.

m  Fold and secure all rolls of matting snugly into all transverse check slots. Lay matin the
bottom of the slot then fold back against itself. Anchor through both layers of mat at 12 in.
intervals, then backfill and compact soil. Continue rolling all mat widths upstream to the
next check slot or terminal anchor trench.

m  Alternate method for non-critical installations: Place two rows of anchors on 6 in. centers at
25 to 30 ft. intervals in lieu of excavated check slots.

m  Staple shingled lap spliced ends a minimum of 12 in. apart on 12 in. intervals.

m  Place edges of outside mats in previously excavated longitudinal slots; anchor using
prescribed staple pattern, backfill, and compact soil.

m  Anchor, fill, and compact upstream end of mat in a 12 in. by 6 in. terminal trench.
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EC-7 Geotextiles and Mats

m  Secure mat to ground surface using U-shaped wire staples, geotextile pins, or wooden stakes.
m  Seed and fill turf reinforcement matting with soil, if specified.

Soil Filling (if spectfied for turfreinforcement)
m  Always consult the manufacturer's recommendations for installation.

m Do not drive tracked or heavy equipment over mat.

m  Avoid any traffic over matting if loose or wet soil conditions exist.
m  Use shovels, rakes, or brooms for fine grading and touch up.

= Smooth out soil filling just exposing top netting of mat.

Temporary Soil Stabilization Removal

m  Temporary soil stabilization removed from the site of the work must be disposed of if
necessary.

Costs

Relatively high compared to other BMPs. Biodegradable materials: $0.50 - $0.57/vd>.

Permanent materials: $3.00 - $4.50/yd>. Staples: $0.04 - $0.05/staple. Approximate costs for
installed materials are shown below:

Rolled Erosion Control Products Colsr;S;::-lg((l;re

Jute Mesh $6,500

Curled Wood Fiber $10,500

Straw $8.0900

Biodegradable Wood Fiber $8.0900
Coconut Fiber $13.000

Coconut Fiber Mesh $31,200

Straw Coconut Fiber $10,500

Plastic Netting $2.000

Plastic Mesh $3,200

Non-Biodegradable | Synthetic Fiber with Netting $34,800
Bonded Synthetic Fibers $50,000

Combination with Biodegradable $32,000

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

Inspection and Maintenance

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

m  Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
oceur.
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Geotextiles and Mats EC-7

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

m [f washout or breakage occurs, re-install the material after repairing the damage to the slope
or channel.

m  Make sure matting is uniformly in contact with the soil.
m  Check that all the lap joints are secure.

m  Check that staples are flush with the ground.

m  Check that disturbed areas are seeded.

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

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

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

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

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

Water Quality Management Plan for The Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Geotextiles and Mats
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Geotextiles and Mats
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Velocity Dissipation Devices

EC-10

Description and Purpose

Outlet protection is a physical device composed of rock, grouted
riprap, or concrete rubble, which is placed at the outlet of a pipe
or channel to prevent scour of the soil caused by concentrated,
high velocity flows.

Suitable Applications

Whenever discharge velocities and energies at the outlets of
culverts, conduits, or channels are sufficient to erode the next
downstream reach. This includes temporary diversion
structures to divert runon during construction.

m  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 short, intense flows of water, such as
flash floods.

- Points where lined conveyances discharge to unlined
conveyances

Limitations

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

Objectives

EC  Erosion Control 4|
SE  Sediment Control

TR Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

M Materials Pollution Control

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment 4|
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None
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EC-10 Velocity Dissipation Devices

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

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

m Ifthereis not adequate drainage, and water builds up behind grouted riprap, it may cause
the grouted riprap to break up due to the resulting hvdrostatic 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 considered 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 vear peak flow
for temporary structures planned for two or three rainy seasons.

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

m  Best results are obtained when sound, durable, and angular rock is used.

m 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.

m  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.

m  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
12 1n.

- Stone 8 in. 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 16 in.
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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 D, rock size, and the dump height limited to
twice the depth of the gravel protection laver thickness.

m  For proper 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.

m  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

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

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

m 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.

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

m  Temporary devices should be completely removed as soon 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 Control Handbook, S.J. Goldman, K. Jackson, T.A. Bursztynsky, P.E.,
MecGraw 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 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.

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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EC-10

Velocity Dissipation Devices
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Pipe outlet to well
defined channel
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L La entire perimeter
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5 10 4

12
10 13 6
10 10 6
20 16 8
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30 23 12
40 26 16
30 16 8
40 26 8

24
50 26 12
60 30 16

For larger or higher flows consult a Registered Civil Engineer
Source: USDA - 8C8
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Slope Drains EC-11

Objectives

e v
—p EC  Erosion Control 4]
SE  Sediment Control
TR Tracking Control
WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

M Materials Pollution Control

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Description and Purpose

. " - . Sediment |

A slope drain is a pipe used to intercept and direct surface Miditientts

runoff or groundwater into a stabilized watercourse, trapping Trash

device, or stabilized area. Slope drains are used with earth Wi

dikes and drainage ditches to intercept and direct surface flow ea S_

away from slope areas to protect cut or fill slopes. Bacteria

Oil and Grease
Suitable Applications Organics

m  Where concentrated flow of surface runoff must be

conveyed down a slope in order to prevent erosion. - -
y P P Potential Alternatives

m  Drainage for top of slope diversion dikes or swales. EC-9 Earth Dike, Drainage Swales

m  Drainage for top of cut and fill slopes where water can
accumulate.

m  Emergency spillway for a sediment basin.

Limitations

Installation is critical for effective use of the pipe slope drain to
minimize potential gully erosion.

m  Maximum drainage area per slope drain is 10 acres. (For
large areas use a paved chute, rock lined channel, or
additional pipes.)

m  Severe erosion may result when slope drains fail by
overtopping, piping, or pipe separation.
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EC-11 Slope Drains

- During large storms, pipe slope drains may become clogged or over charged, forcing
water around the pipe and causing extreme slope erosion.

- Ifthe sectional downdrain is not sized correctly, the runoff can spill over the drain sides
causing gully erosion and potential failure of the structure.

m Dissipation of high flow velocities at the pipe outlet is required to avoid downstream erosion.

Implementation

General

The slope drain is applicable for any construction site where concentrated surface runoff can
accumulate and must be conveyed down the slope in order to prevent erosion. The slope drain
is effective because it prevents the stormwater from flowing directly down the slope by confining
all the runoff into an enclosed pipe or channel. Due to the time lag between grading slopes and
installation of permanent stormwater collection svstems and slope stabilization measures,
temporary provisions to intercept runoff are sometimes necessary. Particularly in steep terrain,
slope drains can protect unstabilized areas from erosion.

Installation

The slope drain may be a rigid pipe, such as corrugated metal, a flexible conduit, or a lined
terrace drain with the inlet placed on the top of a slope and the outlet at the bottom of the slope.
This BMP typically is used in combination with a diversion control, such as an earth dike or
drainage swale at the top of the slope.

The following criteria must be considered when siting slope drains.

m  Permanent structures included in the project plans can often serve as construction BMPs if
implemented early. However, the permanent structure must meet or exceed the criteria for
the temporary structure.

m [nlet structures must be securely entrenched and compacted to avoid severe gully erosion.

m  Slope drains must be securely anchored to the slope and must be adequately sized to carry
the capacity of the design storm and associated forces.

m  Outlets must be stabilized with riprap, concrete or other type of energy dissipator, or
directed into a stable sediment trap or basin. See EC-10, Velocity Dissipation Devices.

m  Debris racks are recommended at the inlet. Debris racks located several feet upstream of the
inlet can usually be larger than racks at the inlet, and thus provide enhanced debris
protection and less plugging.

m  Safety racks are also recommended at the inlet and outlet of pipes where children or animals
could become entrapped.

m  Secure inlet and surround with dikes to prevent gully erosion and anchor pipe to slope.

m  When using slope drains, limit drainage area to 10 acres per pipe. For larger areas, use a
rock lined channel or a series of pipes.
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Slope Drains EC-11

m  Size to convey at least the peak flow of a 10-year storm. The design storm is conservative
due to the potential impact of system failures.

m  Maximum slope generally limited to 2:1 (H:V) as energy dissipation below steeper slopes is
difficult.

m  Direct surface runoff to slope drains with interceptor dikes. See BMP EC-9, Earth Dikes and
Drainage Swales. Top of interceptor dikes should be 12 in. higher than the top of the slope
drain.

m  Slope drains can be placed on or buried underneath the slope surface.

m  Recommended materials include both metal and plastic pipe, either corrugated or smooth
wall. Concrete pipe can also be used.

m  When installing slope drains:
- Install slope drains perpendicular to slope contours.
- Compact soil around and under entrance, outlet, and along length of pipe.
- Securely anchor and stabilize pipe and appurtenances into soil.
- Check to ensure that pipe connections are watertight.

- Protect area around inlet with filter cloth. Protect outlet with riprap or other energy
dissipation device. For high energy discharges, reinforce riprap with concrete or use
reinforced concrete device.

- Protect outlet of slope drains using a flared end section when outlet discharges to a
flexible energy dissipation device.

- Aflared end section installed at the inlet will improve flow into the slope drain and
prevent erosion at the pipe entrance. Use a flared end section with a 6 in. minimum toe
plate to help prevent undercutting. The flared section should slope towards the pipe
inlet.

Design and Layout

The capacity for temporary drains should be sufficient to convey at least the peak runoff from a
10-year rainfall event. The pipe size may be computed using the Rational Method or a method
established by the local municipality. Higher flows must be safely stored or routed to prevent
any offsite concentration of flow and any erosion of the slope. The design storm is purposely
conservative due to the potential impacts associated with system failures.

As a guide, temporary pipe slope drains should not be sized smaller than shown in the following
table:
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EC-11 Slope Drains

Minimum Pipe Diameter Maximum Drainage Area
(Inches) (Acres)
12 1.0
18 3.0
21 5.0
24 7.0
30 10.0

Larger drainage areas can be treated if the area can be subdivided into areas of 10 acres or less
and each area is treated as a separate drainage. Drainage areas exceeding 10 acres must be
designed by a Registered Civil Engineer and approved by the agency that issued the grading
permit.

Materials:

Soil type, rainfall patterns, construction schedule, local requirements, and available supply are
some of the factors to be considered when selecting materials. The following types of slope
drains are commonly used:

m  Rigid Pipe: This type of slope drain is also known as a pipe drop. The pipe usually consists
of corrugated metal pipe or rigid plastic pipe. The pipe is placed on undisturbed or
compacted soil and secured onto the slope surface or buried in a trench. Concrete thrust
blocks must be used when warranted by the calculated thrust forces. Collars should be
properly installed and secured with metal strappings or watertight collars.

m  Flexible Pipe: The flexible pipe slope drain consists of a flexible tube of heavy-duty plastic,
rubber, or composite material. The tube material is securely anchored onto the slope
surface. The tube should be securely fastened to the metal inlet and outlet conduit sections
with metal strappings or watertight collars.

m  Section Downdrains: The section downdrain consists of pre-fabricated, section conduit
of half round or third round material. The sectional downdrain performs similar to a flume
or chute. The pipe must be placed on undisturbed or compacted soil and secured into the
slope.

m  Concrete-lined Terrace Drain: This is a concrete channel for draining water from a
terrace on a slope to the next level. These drains are typically specified as permanent
structures and, if installed early, can serve as slope drains during construction, which should
be designed according to local drainage design criteria.

Costs
m  Cost varies based on pipe selection and selected outlet protection.
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Slope Drains EC-11

Corrugated Steel Pipes, Per Foot

Size Supplied and Installed Cost (No Trenching Included)
12" $19.60 per LF

! $22.00
18" $26.00
24" $32.00
30" $50.00

PVC Pipes, Per Foot

Size Supplied and Installed Cost (No Trenching Included)
12" $24.50
14" $49.00
16" $51.00
18" $54.00
20" $66.00
24" $93.00
30" $130.00

Inspection and Maintenance

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

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

m Inspect outlet for erosion and downstream scour. If eroded, repair damage and install
additional energy dissipation measures. If downstream scour is occurring, it may be
necessary to reduce flows being discharged into the channel unless other preventative
measures are implemented.

m  Insert inlet for clogging or undercutting. Remove debris from inlet to maintain flows.
Repair undercutting at inlet and if needed, install flared section or rip rap around the inlet to
prevent further undercutting.

m  Inspect pipes for leakage. Repair leaks and restore damaged slopes.

m Inspect slope drainage for accumulations of debris and sediment.

m  Remove built up sediment from entrances and outlets as required. Flush drains if necessary;
capture and settle out sediment from discharge.

January 2003 California Stormwater BMP Handbook 50of 7

Construction
www.cabmphandbooks.com



EC-11 Slope Drains

m  Make sure water is not ponding onto inappropriate areas (e.g., active traffic lanes, material
storage areas, etc.).

m  Pipe anchors must be checked to ensure that the pipe remains anchored to the slope. Install
additional anchors if pipe movement is detected.

References
Draft — Sedimentation and Erosion Control, An Inventory of Current Practices, U.S.E.P.A., April
1990.

National Association of Home Builders (NAHB). Stormwater Runoff & Nonpoint Source
Pollution 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.

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

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

Water Quality Management Plan for the Lake Tahoe Region, Volume 11, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Slope Drains EC-11
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Water Conservation Practices

NS-1

Objectives
EC  Erosion Control [
SE  Sediment Control 3]

TR Tracking Control
WE  Wind Erosion Control

Non-Stormwater
NS Management Control A

Waste Management and

M Materials Pollution Control

Description and Purpose

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

practices can reduce or eliminate non-stormwater discharges.

Suitable Applications

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

Limitations
m  None identified.

Implementation
m  Keep water equipment in good working condition.

m  Stabilize water truck filling area.

m  Repair water leaks promptly.

m  Washing of vehicles and equipment on the construction site

is discouraged.

m  Avoid using water to clean construction areas. If water
must be used for cleaning or surface preparation, surface

should be swept and vacuumed first to remove dirt. This will

minimize amount of water required.

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment 4|
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None

CALIFORNIA STORMWATER
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NS-1 Water Conservation Practices

m  Direct construction water runoff to areas where it can soak into the ground or be collected
and reused.

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

m  Lock water tank valves to prevent unauthorized use.

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

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

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

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

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Illicit Connection/Discharge NS-6

Objectives

EC  Erosion Control

SE  Sediment Control

TR Tracking Control

WE  Wind Erosion Control

Non-Stormwater
NS Management Control A

Waste Management and

M Materials Pollution Control

Legend:

4| Primary Objective
x Secondary Objective

Targeted Constituents

Description and Purpose

Sediment
Procedures and practices designed for construction contractors ;
e . . Nutrients M
to recognize illicit connections or illegally dumped or
! : TR Trash M
discharged materials on a construction site and report
incidents. Metslg M
Bacteria |
Suitable Applications Oil and Grease |
This best management practice (BMP) applies to all Organics |

construction projects. Illicit connection/discharge and

reporting is applicable anytime an illicit connection or

discharge is discovered or illegally dumped material is found on Potential Alternatives

the construction site. None

Limitations

Illicit 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
Planming

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

m Inspect site before beginning the job for evidence of illicit
connections, illegal dumping or discharges. Document any
pre-existing conditions and notify the owner.
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NS-6 Illicit Connection/Dischargi

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

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

Identification of Illicit Connections and Illegal Dumping or Discharges
m  General — unlabeled and unidentifiable material should be treated as hazardous.

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

m  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

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 include:

- Abnormal water flow during the dry weather season

- Unusual 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

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

- Abnormal water flow during the non-irrigation season
- Non-standard junction structures
- Broken concrete 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 Removal

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

m  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.

m  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-92005; USEPA, April 1992.
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Vehicle and Equipment Fueling NS-9

Objectives

EC  Erosion Control
SE  Sedment Control
TR Tracking Control

WE  Wind Erosion Control

Non-Stormwater
NS Management Control A

Waste Management and
Materials Pollution Control

WM

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Description and Purpose

Sediment

Vehicle equipment fueling procedures and practices are -

5 k Nutrients
designed to prevent fuel spills and leaks, and reduce or Trash
eliminate contamination of stormwater. This can be Wi
accomplished by using offsite facilities, fueling in designated ea S_
areas only, enclosing or covering stored fuel, implementing spill Bgctena
controls, and training employees and subcontractors in proper Oiland Grease M
fueling procedures. Organics

Suitable Applications

These procedures are suitable on all construction sites where Rotential Alternatves

vehicle and equipment fueling takes place. None

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
Entrance/ Exit.

Implementation

m  Use offsite fueling stations as much as possible. These
businesses are better equipped to handle fuel and spills
properly. Performing this work offsite can also be

economical by eliminating the need for a separate fueling
area at a site.

m Discourage “topping-off” of fuel tanks.
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NS-9 Vehicle and Equipment Fueling

m  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.

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

m  Avoid mobile fueling of mobile construction equipment around the site; rather, transport the
equipment to designated fueling areas. With the exception of tracked equipment such as
bulldozers and large excavators, most vehicles should be able to travel to a designated area
with little lost time.

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

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

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

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

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

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

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

Costs

m  All of the above measures are low cost except for the capital costs of above ground tanks that
meet all local environmental, zoning, and fire codes.

Inspection and Maintenance

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

m  Keep ample supplies of spill cleanup materials onsite.

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

2 0of 3 California Stormwater BMP Handbook January 2003

Construction
www.cabmphandbooks.com



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

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

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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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. If this option is not
available then work should be performed in designated areas
only, while providing cover for materials stored outside,
checking for leaks and spills, and containing and cleaning up
spills immediately. Employees and subcontractors must be
trained in proper procedures.

Suitable Applications

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

Limitations

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

Outdoor vehicle or equipment maintenance is a potentially
significant source of stormwater pollution. Activities that can
contaminate stormwater include engine repair and service,

changing or replacement of fluids, and outdoor equipment storage

and parking (engine fluid leaks). For further information on

vehicle or equipment servicing, see NS-8, Vehicle and Equipment

Cleaning, and NS-9, Vehicle and Equipment Fueling.

Objectives

EC  Erosion Control

SE  Sedment Control

TR Tracking Control

WE  Wind Erosion Control
Non-Stormwater

NS Management Control A

WM Waste Management and
Materials Pollution Control

Legend:

4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment
Nutrients

Trash
Metals
Bacter

ia

Cil and Grease
Organics

|
|

|
|

Potential Alternatives

None
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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 maintenance 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 ft from downstream drainage facilities and watercourses.

m  Drip pans or absorbent pads should be used during vehicle and equipment maintenance
work that involves fluids, unless the maintenance work is performed over an impermeable
surface in a dedicated maintenance area.

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

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

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

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

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

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

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

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

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

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

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

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

m  Properly dispose of or recycle used batteries.

m Do not bury used tires.

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

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

Safer Alternative Products

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

m  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.

Waste Reduction

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

Recycling and Disposal

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

Oil filters can be recycled. Ask your oil supplier or recycler about recycling oil filters.

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

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

Costs
All of the above are low cost measures. Higher costs are incurred to setup and maintain onsite
maintenance areas.
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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.

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

m  Keep ample supplies of spill cleanup materials onsite.

m  Maintain waste fluid containers in leak proof condition.

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

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

References

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

1995.

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

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

SE-4

Description and Purpose

A check dam is a small barrier constructed of rock, gravel bags,
sandbags, fiber rolls, or reusable products, placed across a
constructed 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:

m  To promote sedimentation behind the dam.

m To prevent erosion by reducing the velocity of channel flow
in small intermittent channels and temporary swales.

m Insmall open channels that drain 10 acres or less.

m In steep channels where stormwater runoff velocities
exceed 5 ft/s.

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

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

Limitations

m  Not to be used in live streams or in channels with extended
base flows.
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Objectives

EC  Erosion Control

SE  Sediment Control

TR Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

M E

WM

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment 4|
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

SE-5 Fiber Rolls
SE-6 Gravel Bag Berm
SE-8 Sandbag Barrier
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SE-4 Check Dams

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

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

m  Require extensive maintenance following high velocity flows.

m  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 sediment trap (SE-3) may be placed immediately upstream of the check dam to
increase sediment removal efficiency.

Design and Layout

Check dams work by decreasing the effective slope in ditches and swales. An important
consequence of the reduced slope is a reduction in capacity of the ditch or swale. This reduction
in capacity 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, such as a
“permanent” ditch or swale being constructed early and used as a “temporary” conveyance for
construction flows, the ditch or swale may have sufficient capacity such that the temporary
reduction in capacity due to check dams is acceptable. When check dams reduce capacities
bevond acceptable limits, there are several options:

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

Maximum slope and velocity reduction is achieved when the toe of the upstream dam is at the
same elevation as the top of the downstream dam. 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 some of these
products can be removed and reused. Check dams can also be constructed of logs or lumber,
and have the advantage of a longer lifespan when compared to gravel bags, sandbags, and fiber
rolls. 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 or
mechanically, 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 usually constructed of 4 to 6 in. diameter 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.

Manufactured products should be installed in accordance with the manufacturer’s instructions.

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

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

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

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

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

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

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

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

m  Gravel 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

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

m  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 ft.

m  Fiber rolls and straw 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. If material must be
imported, costs may increase. For material costs, see SE-5, SE-6, SE-8 and SE-g.

Inspection and Maintenance

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

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

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

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

m  Remove accumulated sediment prior to permanent seeding or soil stabilization.
m  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
Governments, 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
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Fiber Rolls

SE-5

Description and Purpose

A fiber roll consists of straw, flax, or other similar materials
bound into a tight tubular roll. When fiber rolls are placed at
the toe and on the face of slopes, they intercept runoff, reduce
its flow velocity, release the runoff as sheet flow, and provide
removal of sediment from the runoff. By interrupting the
length of a slope, fiber rolls can also reduce erosion.

Suitable Applications
Fiber rolls may be suitable:

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

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

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

Limitations
m TFiber rolls are not effective unless trenched

Objectives
EC  Erosion Control X
SE  Sediment Control |
TR Tracking Control
WE  Wind Erosion Control
NS Non-Stormwater
Management Control
WM Waste Management and
Materials Pollution Control
Legend:

4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment
Nutrients

Trash
Metals

Bacteria
Cil and Grease
Organics

0|

Potential Alternatives

SE-1 Silt Fence

SE-6 Gravel Bag Berm
SE-8 Sandbag Barrier
SE-Q Straw Bale Barrier
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SE-5 Fiber Rolls

m  Fiber rolls at the toe of slopes greater than 5:1 (H:V) should be a minimum of 20 in.
diameter or installations achieving the same protection (i.e. stacked smaller diameter fiber
rolls, ete.).

= Difficult to move once saturated.

m  If not properly staked and trenched in, fiber rolls could be transported by high flows.
m  Fiber rolls have a very limited sediment capture zone.

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

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

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

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

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

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

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

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

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

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

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

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

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

Removal
m  Fiber rolls are typically left in place.
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Fiber Rolls SE-5

m Iffiber rolls are removed, collect and dispose of sediment accumulation, and fill and
compact holes, trenches, depressions or any other ground disturbance to blend with
adjacent ground.

Costs

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

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.

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

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

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

References

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

SE-5
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Street Sweeping and Vacuuming SE-7

Objectives

EC  Erosion Control

SE  Sediment Control E3]
TR Tracking Control |

WE  Wind Erosion Control
NS Non-Stormwater
Management Control

Waste Management and

M Materials Pollution Control

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Description and Purpose caEifait
Street sweeping and vacuuming includes use of self-propelled Nutrients
and walk-behind equipment to remove sediment from streets Thagh
and roadways, and to clean paved surfaces in preparation for Metals
final paving. Sweeping and vacuuming prevents sediment from _
the project site from entering storm drains or receiving waters. Bgctena
Oiland Grease |
Suitable Applications Organics

Sweeping and vacuuming are suitable anywhere sediment is

tracked from the project site onto public or private paved Potential Alternatives

streets and roads, typically at points of egress. Sweeping and
vacuuming 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

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

m Inspect potential sediment tracking locations daily.

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

CALIFORNIA STORMWATER
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SE-7 Street Sweeping and Vacuuming

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

m  [f not mixed with debris or trash, consider incorporating the removed sediment back into
the project

Costs

Rental rates for self-propelled sweepers vary depending on hopper size and duration of rental.
Expect rental rates from $58 /hour (3 yd3 hopper) to $88 /hour (9 vd2 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

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

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

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

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

m  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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Storm Drain Inlet Protection SE-10

Objectives

EC  Erosion Control
SE  Sediment Control 4|
TR Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

M Materials Pollution Control

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Description and Purpose Sediment
Storm drain inlet protection consists of a sediment filter or an Nutrients
impounding area around or upstream of a storm drain, drop Thagh
inlet, or curb inlet. Storm drain inlet protection measures Metals
temporarily pond runoff before it enters the storm drain, Bacteria

allowing sediment to settle. Some filter configurations also
remove sediment by filtering, but usually the ponding action :
results in the greatest sediment reduction. Organics

Cil and Grease

Syitable:Applications Potential Alternatives

Every storm drain inlet receiving sediment-laden runoff should
be protected. SE-1 Silt Fence

SE-5 Fiber Rolls

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

Limitations
m  Drainage area should not exceed 1 acre.

m  Straw bales, while potentially effective, have not produced
in practice satisfactory results, primarily due to improper
installation.

m  Requires an adequate area for water to pond without
encroaching into portions of the roadway subject to traffic.

m Inlet protection usually requires other methods of
temporary protection to prevent sediment-laden

stormwater and non-stormwater discharges from entering the
storm drain system.

m  Sediment removal may be difficult in high flow conditions or if
runoff is heavily sediment laden. If high flow conditions are

CALIFORNIA STORMWATER
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SE-10 Storm Drain Inlet Protection

expected, use other onsite sediment trapping techniques in conjunction with inlet
protection.

m  Frequent maintenance is required.

m  For drainage areas larger than 1 acre, runoff should be routed to a sediment-trapping device
designed for larger flows. See BMPs SE-2, Sediment Basin, and SE-3, Sediment Traps.

m  Excavated drop inlet sediment traps are appropriate where relatively heavy flows are
expected, and overflow capability is needed.

Implementation
General

Large amounts of sediment may enter the storm drain system when storm drains are installed
before the upslope drainage area is stabilized, or where construction is adjacent to an existing
storm drain. In cases of extreme sediment loading, the storm drain itself may clog and lose a
major portion of its capacity. To avoid these problems, it is necessary to prevent sediment from
entering the system at the inlets.

Inlet control measures presented in this handbook should not be used for inlets draining more
than one acre. Runoff from larger disturbed areas should be first routed through SE-2,
Sediment Basin or SE-3, Sediment Trap. Different types of inlet protection are appropriate for
different applications depending on site conditions and the type of inlet. Inlet protection
methods not presented in this handbook should be approved by the local stormwater
management agency.

Design and Layoul

Identify existing and planned storm drain inlets that have the potential to receive sediment-
laden surface runoff. Determine if storm drain inlet protection is needed and which method to
use.

m  Limit upstream drainage area to 1 acre maximum. For larger drainage areas, use SE-2,
Sediment Basin, or SE-3, Sediment Trap, upstream of the inlet protection device.

m  The key to successful and safe use of storm drain inlet protection devices is to know where
runoff will pond or be diverted.

- Determine the acceptable location and extent of ponding in the vicinity of the drain inlet.
The acceptable location and extent of ponding will influence the type and design of the
storm drain inlet protection device.

- Determine the extent of potential runoff diversion caused by the storm drain inlet
protection device. Runoff ponded by inlet protection devices may flow around the device
and towards the next downstream inlet. In some cases, this is acceptable; in other cases,
serious erosion or downstream property damage can be caused by these diversions. The
possibility of runoff diversions will influence whether or not storm drain inlet protection
is suitable; and, if suitable, the type and design of the device.

m  The location and extent of ponding, and the extent of diversion, can usually be controlled
through appropriate placement of the inlet protection device. In some cases, moving the
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Storm Drain Inlet Protection SE-10

inlet protection device a short distance upstream of the actual inlet can provide more
efficient sediment control, limit ponding to desired areas, and prevent or control diversions.

Four types of inlet protection are presented below. However, itis recognized that other
effective methods and proprietary devices exist and may be selected.

- Filter Fabric Fence: Appropriate for drainage basins with less than a 5% slope, sheet
flows, and flows under 0.5 cfs.

- Excavated Drop Inlet Sediment Trap: An excavated area around the inlet to trap
sediment (SE-3).

- Gravel bag barrier: Used to create a small sediment trap upstream of inlets on sloped,
paved streets. Appropriate for sheet flow or when concentrated flow may exceed 0.5 cfs,
and where overtopping is required to prevent flooding.

- Block and Gravel Filter: Appropriate for flows greater than o.5 cfs.

Select the appropriate type of inlet protection and design as referred to or as described in
this fact sheet.

Provide area around the inlet for water to pond without flooding structures and property.

Grates and spaces around all inlets should be sealed to prevent seepage of sediment-laden
water.

Excavate sediment sumps (where needed) 1 to 2 ft with 2:1 side slopes around the inlet.

Installation

DI Protection Type 1 - Filter Fabric Fence - The filter fabric fence (Type 1) protection
is shown in the attached figure. Similar to constructing a silt fence; see BMP SE-1, Silt
Fence. Do not place filter fabric underneath the inlet grate since the collected sediment may
fall into the drain inlet when the fabric is removed or replaced.

1. Excavate a trench approximately 6 in. wide and 6 in. deep along the line of the silt fence
inlet protection device.

2. Place 21in. by 2 in. wooden stakes around the perimeter of the inlet a maximum of 3 ft
apart and drive them at least 18 in. into the ground or 12 in. below the bottom of the
trench. The stakes must be at least 48 in.

3. Lay fabric along bottom of trench, up side of trench, and then up stakes. See SE-1, Silt
Fence, for details. The maximum silt fence height around the inlet is 24 in.

4. Staple the filter fabric (for materials and specifications, see SE-1, Silt Fence) to wooden
stakes. Use heavy-duty wire staples at least 1 in. in length.

5. Backfill the trench with gravel or compacted earth all the way around.

DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - The excavated drop
inlet sediment trap (Type 2) is shown in the attached figures. Install filter fabric fence in
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SE-10 Storm Drain Inlet Protection

accordance with DI Protection Type 1. Size excavated trap to provide a minimum storage
capacity calculated at the rate 67 yds/acre of drainage area.

m DI Protection Type 3 - Gravel bag - The gravel bag barrier (Type 3) is shown in the
figures. Flow from a severe storm should not overtop the curb. In areas of high clay and
silts, use filter fabric and gravel as additional filter media. Construct gravel bags in
accordance with SE-6, Gravel Bag Berm. Gravel bags should be used due to their high
permeability.

1.

Use sand bag made of geotextile fabric (not burlap) and fill with 0.75 in. rock or 0.25 in.
pea gravel.

Construct on gently sloping street.
Leave room upstream of barrier for water to pond and sediment to settle.

Place several layers of sand bags — overlapping the bags and packing them tightly
together.

Leave gap of one bag on the top row to serve as a spillway. Flow from a severe storm
(e.g., 10 year storm) should not overtop the curb.

m DI Protection Type 4 — Block and Gravel Filter - The block and gravel filter (Type 4)
is shown in the figures. Block and gravel filters are suitable for curb inlets commonly used in
residential, commercial, and industrial construction.

1.

i

Costs

Place hardware cloth or comparable wire mesh with 0.5 in. openings over the drop inlet
so that the wire extends a minimum of 1 ft beyond each side of the inlet structure. 1f
more than one strip is necessary, overlap the strips. Place filter fabric over the wire
mesh.

Place concrete blocks lengthwise on their sides in a single row around the perimeter of
the inlet, so that the open ends face outward, not upward. The ends of adjacent blocks
should abut. The height of the barrier can be varied, depending on design needs, by
stacking combinations of blocks that are 4 in., 8 in., and 12 in. wide. The row of blocks
should be at least 12 in. but no greater than 24 in. high.

Place wire mesh over the outside vertical face (open end) of the concrete blocks to
prevent stone from being washed through the blocks. Use hardware cloth or comparable
wire mesh with 0.5 in. opening.

Pile washed stone against the wire mesh to the top of the blocks. Use 0.7510 3 in.

m  Average annual cost for installation and maintenance (one year useful life) is $200 per inlet.

Inspection and Maintenance

m  Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.
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Storm Drain Inlet Protection SE-10

m  Filter Fabric Fences. If the fabric becomes clogged, torn, or degrades, it should be replaced.
Make sure the stakes are securely driven in the ground and are in good shape (i.e., not bent,
cracked, or splintered, and are reasonably perpendicular to the ground). Replace damaged
stakes.

m  Gravel Filters. If the gravel becomes clogged with sediment, it must be carefully removed
from the inlet and either cleaned or replaced. Since cleaning gravel at a construction site
may be difficult, consider using the sediment-laden stone as fill material and put fresh stone
around the inlet. Inspect bags for holes, gashes, and snags, and replace bags as needed.
Check gravel bags for proper arrangement and displacement.

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

m  Remove storm drain inlet protection once the drainage area is stabilized.

- Clean and regrade area around the inlet and clean the inside of the storm drain inlet as it
must be free of sediment and debris at the time of final inspection.

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

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.
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SE-10 Storm Drain Inlet Protection
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NOTES:

1. For use in areas where grading has been completed and final soil stabilization
and seeding are pending.
=)

2. Not applicable in paved areas.
3. Not applicable with concentrated flows.
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Storm Drain Inlet Protection SE-10
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Notes

1. For use in cleared and grubbed and in graded areas.

2. Shape bosin so that longest inflow area faces longest length of trap.

3. For concentroted flows, shope basin in 2:1 ratio with length oriented
towards direction of flow.
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SE-10 Storm Drain Inlet Protection
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Allew for proper maintenance and cleanup.
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Stabilized Construction Entrance/Exit TC-1

-
[gryymac

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:

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

m  Adjacent to water bodies.

m  Where poor soils are encountered.

m  Where dust is a problem during dry weather conditions.

Limitations

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

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

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

m Stabilized construction entrances are rather expensive to

construct and when a wash rack is included, a sediment trap of
some kind must also be provided to collect wash water runoff.

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

& ®

WM

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment 4|
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

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

Design and Layout
m  Construct on level ground where possible.

m  Select 3to 61in. diameter stones.
m  Use minimum depth of stones of 12 in. or as recommended by soils engineer.
m  Construct length of 50 ft minimum, and 30 ft minimum width.

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

m  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.

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

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

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

m  Select construction access stabilization (aggregate, asphaltic concerete, concrete) based on
longevity, required performance, and site conditions. Do not use asphalt concrete (AC)
grindings for stabilized construction access/roadway.
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Stabilized Construction Entrance/Exit TC-1

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

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

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

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

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

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 BMPs are under way, inspect
weekly during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

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

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

m  Keep all temporary roadway ditches clear.

m  Check for damage and repair as needed.

m  Replace gravel material when surface voids are visible.

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

Costs

Average annual cost for installation and maintenance may vary from $1,200 to $4,800 each,
averaging $2,400 per entrance. Costs will increase with addition of washing rack, and sediment
trap. With wash rack, costs range from $1,200 - $6,000 each, averaging $3,600 per entrance.

References

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

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

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

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

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

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Stabilized Construction Entrance/Exit TC-1
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Stabilized Construction Entrance/Exit

TC-1
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Stabilized Construction Roadway
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Description and Purpose

Access roads, subdivision roads, parking areas, and other onsite
vehicle transportation routes should be stabilized immediately
after grading, and frequently maintained to prevent erosion and
control dust.

Suitable Applications
This BMP should be applied for the following conditions:

m  Temporary Construction Traffic:
- Phased construction projects and offsite road access
- Construction during wet weather
m  Construction roadways and detour roads:
- Where mud tracking is a problem during wet weather
- Where dust is a problem during dry weather
- Adjacent to water bodies

- Where poor soils are encountered

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

Objectives

EC
SE
TC
WE

Erosion Control
Sediment Control
Tracking Control
Wind Erosion Control

& ®

Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

NS

WM

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment 4|
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None
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TC-2 Stabilized Construction Roadwa\L

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

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

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

Implementation

General

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

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

Installation/Application Criteria

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

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

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

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

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

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

m  Design stabilized access to support heaviest vehicles and equipment that will use it.
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Stabilized Construction Roadway TC-2

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

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

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

Inspection and Maintenance

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, impact weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

m  Keep all temporary roadway ditches clear.

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

m  Periodically apply additional aggregate on gravel roads.

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

Costs

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

References

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

1995.

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

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

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

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

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department of Ecology, February 1992.
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Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation
and Recreation, Division of Soil and Water Conservation, 1991.

Water Quality Management Plan for the Lake Tahoe Region, Volume 11, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Wind Erosion Control WE-1

Objectives

EC  Erosion Control
| p SE  Sediment Control
TC  Tracking Control
ﬂ WE  Wind Erosion Control M

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

WM

Legend:

4| Primary Objective
x Secondary Objective

Targeted Constituents

Description and Purpose

; ) ) ) Sediment 4|

Wind erosion or dust control consists of applylpg water or other i et
dust palliatives as necessary to prevent or alleviate dust Trash
nuisance generated by construction activities. Covering small

) : p : Metals
stockpiles or areas is an alternative to applying water or other _
dust palliatives. Bacteria

Oil and Grease

Suitable Applications Organics

Wind erosion control BMPs are suitable during the following

construction activities: Potential Alternatives

m  Construction vehicle traffic on unpaved roads None
m  Drilling and blasting activities

m  Sediment tracking onto paved roads

m  Soils and debris storage piles

m  Batch drop from front-end loaders

m  Areas with unstabilized soil

m Final grading/site stabilization

Limitations

m  Watering prevents dust only for a short period and should be
applied daily (or more often) to be effective.

m  Over watering may cause erosion.
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WE-1 Wind Erosion Control

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

m  LEffectiveness depends on soil, temperature, humidity, and wind velocity.

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

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

m 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 control
ordinances for construction activities that cause dust to be transported beyvond the construction
project property line.

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

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

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

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

m  Stormwater Pollution Prevention Plan: (SWPPP): Integrate dust control measures into
SWPPP.
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Wind Erosion Control WE-1

Dust Control Practices

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 traveled and disturbed areas, wet suppression
(watering), chemical dust suppression, gravel asphalt surfacing, temporary gravel construction
entrances, equipment wash-out areas, and haul truck covers can be emploved 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 number and
activity of vehicles on a site at any given time.

DUST CONTROIPRACTICES
] Temporary Gravel Minimize
SITE CONDITION Permanent : Wyet : kegmical Gravel or Silt Construction el Extent of
Vi ; Mulching | Suppression Dust i Truck )
egetation (Watering) | Suppression Asphalt Fences | Entrances/Equipment i Disturbed
g PP Wash Down Area

Disturbed Areas
not Subject to X X X X X X
Traffic
Disturbed Areas
Subject to Traffic X % A A X
Materal Stock Pile
Stabilization X X X X
Demolition X X X
Clearing_.r X X X X
Excavation
Truck Traffic on
Unpaved Roads A S A A A
Mud/Dirt Carry
Out x i

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

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

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

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

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

m  Unless wateris applied by means of pipelines, at least one mobile unit should be available at
all times to apply water or dust palliative to the project.
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WE-1 Wind Erosion Control

m Ifreclaimed waste 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 will be used to convey potable water and there should be no connection between
potable and non-potable supplies. Non-potable tanks, pipes, and other conveyances should
be marked, “NON-POTABLE WATER - DO NOT DRINK.”

m  Materials applied as temporary soil stabilizers and soil binders also generally provide wind
erosion control benefits.

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

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

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

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

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

Costs

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

Inspection and Maintenance

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

m  Check areas protected to ensure coverage.

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

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

California Air Pollution Control Laws, California Air Resources Board, 1992.
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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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Material Delivery and Storage

WM-1

Description and Purpose

Prevent, reduce, or eliminate the discharge of pollutants from
material delivery and storage to the stormwater system or
watercourses by minimizing the storage of hazardous materials
onsite, storing materials in a designated area, installing
secondary containment, conducting regular inspections, and
training employees and subcontractors.

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

Suitable Applications

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

m  Soil stabilizers and binders

m  Pesticides and herbicides

m  Fertilizers

m  Detergents

m Plaster

m  Petroleum products such as fuel, oil, and grease

m  Asphalt and concrete components

Objectives
EC  Erosion Control
SE  Sedment Control
TC  Tracking Control
WE  Wind Erosion Control
NS Non-Stormwater
Management Control
Waste Management and
M Materials Pollution Control M
Legend:

4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment
Nutrients

Trash
Metals
Bacter

ia

Cil and Grease
Organics

R RHNRERREA

Potential Alternatives

None
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WM-1 Material Delivery and StoragE

m  Hazardous chemicals such as acids, lime, glues, adhesives, paints, solvents, and curing
compounds

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

Limitations
m  Space limitation may preclude indoor storage.

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

Implementation
The following steps should be taken to minimize risk:

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

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

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

m Storage of reactive, ignitable, or flammable liquids must comply with the fire codes of your
area. Contact the local Fire Marshal to review site materials, quantities, and proposed
storage area to determine specific requirements. See the Flammable and Combustible
Liquid Code, NFPA3o0.

= An up to date inventory of materials delivered and stored onsite should be kept.
m Hazardous materials storage onsite should be minimized.
m  Hazardous materials should be handled as infrequently as possible.

m  During the rainy season, consider storing materials in a covered area. Store materials in
secondary containments such as earthen dike, horse trough, or even a children’s wading pool
for non-reactive materials such as detergents, oil, grease, and paints. Small amounts of
material may be secondarily contained in “bus boy” trays or concrete mixing trays.

m Do not store chemicals, drums, or bagged materials directly on the ground. Place these
items on a pallet and, when possible, in secondary containment.
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Material Delivery and Storage WM-1

If drums must be kept uncovered, store them at a slight angle to reduce ponding of rainwater
on the lids to reduce corrosion. Domed plastic covers are inexpensive and snap to the top of
drums, preventing water from collecting.

Chemicals should be kept in their original labeled containers.

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

Employees trained in emergency spill cleanup procedures must be present when dangerous
materials or liquid chemicals are unloaded.

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

Material Storage Areas and Practices

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

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

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

A temporary containment facility should be maintained free of accumulated rainwater and
spills. In the event of spills or leaks, accumulated rainwater and spills should be collected
and placed into drums. These liquids should be handled as a hazardous waste unless testing
determines them to be non-hazardous. All collected liquids or non-hazardous liquids should
be sent to an approved disposal site.

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

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

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

Materials should be stored in their original containers and the original product labels should
be maintained in place in a legible condition. Damaged or otherwise illegible labels should
be replaced immediately.
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WM-1 Material Delivery and StoragE

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

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

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

= An ample supply of appropriate spill clean up material should be kept near storage areas.
m  Also see WM-6, Hazardous Waste Management, for storing of hazardous materials.

Matertal Delivery Praclices
m  Keep an accurate, up-to-date inventory of material delivered and stored onsite.

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

Spill Cleanup
m  Contain and clean up any spill immediately.

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

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

Cost

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

Inspection and Maintenance

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

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

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

m  Repair or replace perimeter controls, containment structures, covers, and liners as needed to
maintain proper function.
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References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.

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

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

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

WM-2

Description and Purpose

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

Suitable Applications

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

m Pesticides and herbicides

m  Fertilizers

m  Detergents

m Plaster

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

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

m  Concrete compounds

m  Other materials that may be detrimental if released to the
environment

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

M Materials Pollution Control

|

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

R RHNRERREA

Potential Alternatives

None
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WM-2 Material Use

Limitations

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

Implementation
The following steps should be taken to minimize risk:

Minimize use of hazardous materials onsite.

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

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

Do not over-apply fertilizers, herbicides, and pesticides. Prepare only the amount needed.
Follow the recommended usage instructions. Over-application is expensive and
environmentally harmful. Unless on steep slopes, till fertilizers into the soil rather than
hydro seeding. Apply surface dressings in several smaller applications, as opposed to one
large application, to allow time for infiltration and to avoid excess material being carried
offsite by runoff. Do not apply these chemicals just before it rains.

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

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

Do not remove the original product label; it contains important safety and disposal
information. Use the entire product before disposing of the container.

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

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

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

Use materials only where and when needed to complete the construction activity. Use safer
alternative materials as much as possible. Reduce or eliminate use of hazardous materials
onsite when practical.
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Material Use WM-2

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

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

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

Costs
All of the above are low cost measures.

Inspection and Maintenance

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

m  Maintenance of this best management practice is minimal.

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

References

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

1995.

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

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

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

WM-3

Description and Purpose

Stockpile Management procedures and practices are designed
to reduce or eliminate air and stormwater pollution from
stockpiles of soil, paving materials such as portland cement
concrete (PCC) rubble, asphalt concrete (AC), asphalt concrete
rubble, aggregate base, aggregate sub base or pre-mixed
aggregate, asphalt minder (so called “cold mix” asphalt), and
pressure treated wood.

Suitable Applications

Implement in all projects that stockpile soil and other
materials.

Limitations
None identified.

Implementation

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

m  Locate stockpiles a minimum of 50 ft away from
concentrated flows of stormwater, drainage courses, and
inlets.

m  Protect all stockpiles from stormwater runon using a
temporary perimeter sediment barrier such as berms, dikes,
fiber rolls, silt fences, sandbag, gravel bags, or straw bale
barriers.

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

|

Legend:
4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

R RHNRERREA

Potential Alternatives

None
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WM-3 Stockpile Management

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

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

m  Place bagged materials on pallets and under cover.

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

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

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

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

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

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

Stockpiles of “cold mix”

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

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

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

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

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

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

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

m  Stockpiles of “cold mix” should be placed on and covered with plastic or comparable
material prior to the onset of precipitation.
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Stockpile Management WM-3

Costs
All of the above are low cost measures.

Inspection and Maintenance

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

m  Repair and/or replace perimeter controls and covers as needed to keep them functioning
properly.

References

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

WM-4

Objectives
EC  Erosion Control
SE  Sedment Control
TC  Tracking Control
WE  Wind Erosion Control
NS Non-Stormwater
Management Control
Waste Management and
M Materials Pollution Control M
Legend:

4| Primary Objective
x Secondary Objective

Description and Purpose

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

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

Suitable Applications

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

m  Soil stabilizers/binders
m  Dust palliatives

m  Herbicides

m  Growth inhibitors

m Fertilizers

m  Deicing/anti-icing chemicals

Targeted Constituents

Sediment
Nutrients

Trash
Metals
Bacter

ia

Cil and Grease
Organics

R RHNRERREA

Potential Alternatives

None
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pill Prevention and Control WM-4

m  Fuels

m  Lubricants

m  Other petroleum distillates

Limitations

m Insome cases it may be necessary to use a private spill cleanup company.

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

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

Implementation

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

Fducation

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

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

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

m  Establish a continuing education program to indoctrinate new employees.

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

General Measures

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

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

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

m  Train employees in spill prevention and cleanup.

m  Designate responsible individuals to oversee and enforce control measures.

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

m Do not bury or wash spills with water.
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Spill Prevention and Control WM-4

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

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

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

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

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

Cleanup
m  Clean up leaks and spills immediately.

m  Use a rag for small spills on paved surfaces, a damp mop for general cleanup, and absorbent
material for larger spills. If the spilled material is hazardous, then the used cleanup
materials are also hazardous and must be sent to either a certified laundry (rags) or disposed
of as hazardous waste.

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

Minor Spills
m  Minor spills typically involve small quantities of oil, gasoline, paint, etc. which can be
controlled by the first responder at the discovery of the spill.
m  Use absorbent materials on small spills rather than hosing down or burying the spill.
m  Absorbent materials should be promptly removed and disposed of properly.
m  Follow the practice below for a minor spill:
- Contain the spread of the spill.
- Recover spilled materials.

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

Semi-Significant Spills

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

Spills should be cleaned up immediately:

Contain spread of the spill.
Notify the project foreman immediately.

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

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

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

Significant/Hazardous Spills

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

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

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

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

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

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

Other agencies which may need to be consulted include, but are not limited to, the Fire
Department, the Public Works Department, the Coast Guard, the Highway Patrol, the
City/County Police Department, Department of Toxic Substances, California Division of
Oil and Gas, Cal/OSHA, etc.

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

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

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

Vehicle and Equapment Maintenance

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

Regularly inspect onsite vehicles and equipment for leaks and repair immediately

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

Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks
when removing or changing fluids.

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

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

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

Oil filters disposed of in trashcans or dumpsters can leak oil and pollute stormwater. Place
the oil filter in a funnel over a waste oil-recycling drum to drain excess oil before disposal.
Oil filters can also be recyvcled. Ask the oil supplier or recycler about recveling oil filters.

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

Vehicle and Equapment Fueling

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

m  Discourage “topping off” of fuel tanks.

m  Always use secondary containment, such as a drain pan, when fueling to catch spills/ leaks.

Costs

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

Inspection and Maintenance

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

Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
occur.
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pill Prevention and Control WM-4

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

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

References

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

1995.

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

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

WM-5

4| Primary Objective
x Secondary Objective

Objectives
EC  Erosion Control
SE  Sedment Control
TC  Tracking Control
WE  Wind Erosion Control
NS Non-Stormwater
Management Control
Waste Management and
M Materials Pollution Control M
Legend:

Targeted Constituents

Description and Purpose

Sediment
Solid waste management procedures and practices are designed Miditientts
to prevent or reduce the discharge of pollutants to stormwater Trash
from solid or construction waste by providing designated waste
collection areas and containers, arranging for regular disposal, :;Aet?ls_
acteria

and training employees and subcontractors.

Oil and Grease
Suitable Applications Organics

This BMP is suitable for construction sites where the following

R RHNRERREA

wastes are generated or stored:

Potential Alternatives

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

m Packaging materials including wood, paper, and plastic

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

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

m  Construction wastes including brick, mortar, timber, steel

and metal scraps, pipe and electrical cuttings, non-hazardous
equipment parts, styrofoam and other materials used to
transport and package construction materials
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WM-5 Solid Waste Management

m  Highway planting wastes, including vegetative material, plant containers, and packaging
materials

Limitations

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

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

m  Select designated waste collection areas onsite.

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

m [ocate containers in a covered area orin a secondary containment.

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

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

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

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

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

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

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

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

FEducation

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

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

m  Educate employees and subcontractors on solid waste storage and disposal procedures.
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Solid Waste Management WM-5

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

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

m  Prohibit littering by employees, subcontractors, and visitors.
m  Minimize production of solid waste materials wherever possible.

Collection, Storage, and Disposal
m Littering on the project site should be prohibited.

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

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

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

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

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

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

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

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

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

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

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

m  Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
construction debris.
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WM-5 Solid Waste Management

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

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

Costs
All of the above are low cost measures.

Inspection and Maintenance

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

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

m Inspect construction waste area regularly.
m  Arrange for regular waste collection.

References

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

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

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

WM-6

Description and Purpose

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

Suitable Applications

This best management practice (BMP) applies to all construction
projects. Hazardous waste management practices are
implemented on construction projects that generate waste from
the use of:

- Petroleum Products - Asphalt Products
- Concrete Curing Compounds - Pesticides

- Palliatives - Acids

- Septic Wastes - Paints

- Stains - Solvents

- Wood Preservatives - Roofing Tar

- Any materials deemed a hazardous waste in California,
Title 22 Division 4.5, or listed in 40 CFR Parts 110, 117,
261, or 302

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control
Waste Management and

N Materials PoIEIJution Control 4

Legend:

4| Primary Objective

x Secondary Objective

Targeted Constituents

Sediment
Nutrients

Trash
Metals
Bacter

ia

Cil and Grease
Organics

REARARRE

Potential Alternatives

None
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Hazardous Waste Management WM-6

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

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

Limitations

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

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

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

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

Material Use

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

- Keep liquid or semi-liquid hazardous waste in appropriate containers (closed drums or
similar) and under cover.
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Hazardous Waste Management WM-6

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

- Place hazardous waste containers in secondary containment.

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

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

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

Waste Recycling Disposal

Select designated hazardous waste collection areas onsite.

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

Place hazardous waste containers in secondary containment.

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

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

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

Arrange for regular waste collection before containers overflow.

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

Disposal Procedures

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

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

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

Attention is directed to "Hazardous Material", "Contaminated Material”, and "Aerially
Deposited Lead” of the contract documents regarding the handling and disposal of
hazardous materials.
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Hazardous Waste Management WM-6

Education

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

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

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

m Instruct emplovees and subcontractors in identification of hazardous and solid waste.

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

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

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

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

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

m Ifa container does spill, clean up immediately.

Costs

All of the above are low cost measures.

Inspection and Maintenance

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

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

m  Hazardous waste should be regularly collected.

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

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

m  Perimeter controls, containment structures, covers, and liners should be repaired or
replaced as needed to maintain proper function.

m  Hazardous spills should be cleaned up and reported in conformance with the applicable
Material Safety Data Sheet (MSDS) and the instructions posted at the project site.
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Hazardous Waste Management WM-6

m  The National Response Center, at (800) 424-8802, should be notified of spills of federal
reportable quantities in conformance with the requirements in 40 CFR parts 110, 117, and
302. Also notify the Governors Office of Emergency Services Warning Center at (916) 845-
8911.

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

References

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

Processes, Procedures and Methods to Control Pollution Resulting from All Construction
Activity, 430/9-73-007, USEPA, 19735.

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

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Contaminated Soil Management WM-7

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and |

M Materials Pollution Control

Legend:
4| Primary Objective
x Secondary Objective

Description and Purpose

Prevent or reduce the discharge of pollutants to stormwater Targeted Constituents
from contaminated soil and highly acidic or alkaline soils by Sediment

conducting pre-construction surveys, inspecting excavations Nitriarits [l
regularly, and remediating contaminated soil promptly. Trash M
Suitable Applications Mgals o
Contaminated soil management is implemented on Begletl i
construction projects in highly urbanized or industrial areas Giland Grease M
where soil contamination may have occurred due to spills, illicit Crganics M

discharges, aerial deposition, past use and leaks from

underground storage tanks. Potential Alternatives

Limitations None
Contaminated soils that cannot be treated onsite must be

disposed of offsite by a licensed hazardous waste hauler. The

presence of contaminated soil may indicate contaminated water

as well. See NS-2, Dewatering Operations, for more

information.

The procedures and practices presented in this BMP are
general. The contractor should identify appropriate practices
and procedures for the specific contaminants known to exist or
discovered onsite.

Implementation

Most owners and developers conduct pre-construction
environmental assessments as a matter of routine. Contaminated
soils are often identified during project planning and development
with known locations identified in the plans, specifications and in
the SWPPP. The contractor should review applicable reports and
investigate appropriate call-outs in the plans, specifications, and

CALIFORNIA STORMWATER
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Contaminated Soil Management WM-7

SWPPP. Recent court rulings holding contractors liable for cleanup costs when they
unknowingly move contaminated soil highlight the need for contractors to confirm a site
assessment is completed before earth moving begins.

The following steps will help reduce stormwater pollution from contaminated soil:

m  Conduct thorough, pre-construction inspections of the site and review documents related to
the site. If inspection or reviews indicated presence of contaminated soils, develop a plan
before starting work.

m  Look for contaminated soil as evidenced by discoloration, odors, differences in soil
properties, abandoned underground tanks or pipes, or buried debris.

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

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

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

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

- Suspected soils should be tested at a certified laboratory.

FEducation

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

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

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

Handling Procedures for Material with Aerially Deposited Lead (ADL)

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

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

m  Caution should be exercised to prevent spillage of lead containing material during transport.
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Contaminated Soil Management WM-7

Quality should be monitored during excavation of soils contaminated with lead.

Handling Procedures for Contaminated Soils

m  Minimize onsite storage. Contaminated soil should be disposed of properly in accordance
with all applicable regulations. All hazardous waste storage will comply with the
requirements in Title 22, CCR, Sections 66265.250 to 66265.260.

m  Test suspected soils at an approved certified laboratory.

m  Work with the local regulatory agencies to develop options for treatment or disposal if the
soil is contaminated.

m  Avoid temporary stockpiling of contaminated soils or hazardous material.

m  Take the following precautions if temporary stockpiling is necessary:

- Cover the stockpile with plastic sheeting or tarps.
- Install a berm around the stockpile to prevent runoff from leaving the area.
- Do not stockpile in or near storm drains or watercourses.

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

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

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

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

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

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

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

- United States Department of Transportation (USDOT)
- United States Environmental Protection Agency (USEPA)
- California Environmental Protection Agency (CAL-EPA)
January 2003 California Stormwater BMP Handbook 3of 5
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Contaminated Soil Management WM-7

- California Division of Occupation Safety and Health Administration (CAL-OSHA)

- Local regulatory agencies

Procedures for Underground Storage Tank Removals

Prior to commencing tank removal operations, obtain the required underground storage
tank removal permits and approval from the federal, state, and local agencies that have
jurisdiction over such work.

To determine if it contains hazardous substances, arrange to have tested, any liquid or
sludge found in the underground tank prior to its removal.

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

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

Water Control

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

If water does enter an excavation and becomes contaminated, such water, when necessary to
proceed with the work, should be discharged to clean, closed top, watertight transportable
holding tanks, treated, and disposed of in accordance with federal, state, and local laws.

Costs

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

Inspection and Maintenance

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

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

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

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

4 0of 5 California Stormwater BMP Handbook January 2003
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Contaminated Soil Management WM-7

m  Implement WM-4, Spill Prevention and Control, to prevent leaks and spills as much as
possible.

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

1995.

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

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

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

Description and Purpose

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

Suitable Applications

Sanitary septic waste management practices are suitable for use
at all construction sites that use temporary or portable sanitary
and seplic wasle systems.

Limitations
None identified.

Implementation

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

Storage and Disposal Procedures

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

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

Objectives
EC  Erosion Control
SE  Sedment Control
TC  Tracking Control
WE  Wind Erosion Control
NS Non-Stormwater
Management Control
Waste Management and
M Materials Pollution Control M
Legend:

4| Primary Objective
x Secondary Objective

Targeted Constituents

Sediment
Nutrients

Trash
Metals
Bacter

ia

Cil and Grease
Organics

B HE

Potential Alternatives

None

CALIFORNIA STORMWATER
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WM-9 Sanitary/Septic Waste Management

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

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

m  Sanitary facilities should be located in a convenient location.

m  Untreated raw wastewater should never be discharged or buried.

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

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

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

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

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

Education

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

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

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

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

m  Establish a continuing education program to indoctrinate new employees.

Costs

All of the above are low cost measures.

Inspection and Maintenance

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

m  Arrange for regular waste collection.

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

20of 3 California Stormwater BMP Handbook January 2003
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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 Practice, EPA 832-R-92005; USEPA, April 1992.
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Scheduling

=

Standard Symbol

BMP Objectives

® Soil Stabilization

® Sediment Control

® Tracking Control

® Wind Erosion Control
o Non-Storm Water Management

o Materials and Waste Management

Definition and  This best management practice (BMP) involves developing, for every project, a
Purpose schedule that includes sequencing of construction activities with the
implementation of construction site BMPs such as temporary soil stabilization
(erosion control) and temporary sediment controls measures. The purpose 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.

Appropriate Construction sequencing shall be scheduled to minimize land disturbance for all
Applications projects during the rainy and non-rainy season. Appropriate BMPs shall be
implemented during both rainy and non-rainy seasons.

Limitations None identified.

Standardsand =

Specifications

Temporary soil stabilization BMPs.

Temporary sediment control BMPs.

Tracking control BMPs.

Wind erosion control BMPs.

Developing a schedule and planning the project are the very first steps in an
effective storm water program. The schedule shall clearly show how the rainy
season relates to soil-disturbing and re-stabilization activities. The
construction schedule shall be incorporated into the SWPPP or WPCP.

The schedule shall include detail on the rainy season implementation and
deployment of:

: Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual

fbrans March 1, 2003
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Scheduling

—  Non-storm water BMPs.
—  Waste management and materials pollution control BMPs.

Schedule shall also include dates for significant long-term operations or
activities that may have planned non-storm water discharges such as
dewatering, sawcutting, grinding, drilling, boring, crushing, blasting,
painting, hydro-demolition, mortar mixing, bridge cleaning, etc.

Schedule work to minimize soil disturbing activities during the rainy season.

Develop the sequencing and timetable for the start and completion of each
item such as site clearing and grubbing, grading, excavation, paving, pouring
foundations, installing utilities, etc., to minimize the active construction area
during the rainy season.

Schedule major grading operations for the non-rainy season when practical.

Stabilize non-active areas within 14 days from the cessation of soil-disturbing
activities or one day prior to the onset of precipitation, whichever occurs first.

Monitor the weather forecast for rainfall.

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

Be prepared year-round to deploy soil stabilization and sediment control
practices as required by Section 2 of this Manual. Erosion may be caused
during dry seasons by unseasonal rainfall, wind, and vehicle tracking. Keep
the site stabilized year-round, and retain and maintain rainy season sediment
trapping devices in operational condition.

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.

Consider scheduling when establishing permanent vegetation (appropriate
planting time for specified vegetation).

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

: Caltrans Storm Water Quality Handbooks Section 3
Construction Site Best Management Practices Manual Scheduling $S-1
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Maintenance and = Verify that work is progressing in accordance with the schedule. If progress
Inspection deviates, take corrective actions.

m  Amend the schedule when changes are warranted or when directed by the
Resident Engineer (RE).

m  The Special Provisions require annual submittal of a rainy season
implementation schedule. Amend the schedule prior to the rainy season to
show updated information on the deployment and implementation of
construction site BMPs.

: Caltrans Storm Water Quality Handbooks Section 3
Construction Site Best Management Practices Manual Scheduling $S-1
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Water Conservation Practices NS-1

Standard Symbol

BMP Objectives
O Soil Stabilization
O Sediment Control
O Tracking Control
0 Wind Erosion Control
® Non-Storm Water Management
o Materials and Waste Management

Definition and Water conservation practices are activities that use water during the construction of
Purpose a project in a manner that avoids causing erosion and/or the transport of pollutants
off site.

Appropriate = Water conservation practices are implemented on all construction sites and
Applications wherever water is used.

m  Applies to all construction projects.

Limitations m None identified.

Standards and = Keep water equipment in good working condition.

Specifications
m Stabilize water truck filling area.
m Repair water leaks promptly.
m  Vehicles and equipment washing on the construction site is discouraged.
m  Avoid using water to clean construction areas. Do not use water to clean
pavement. Paved areas shall be swept and vacuumed.
m Direct construction water runoff to areas where it can infiltrate into the ground.
m  Apply water for dust control in accordance with the Standard Specifications
Section 10, and WE-1, “Wind Erosion Control.”
m Report discharges to RE immediately.
: Caltrans Storm Water Quality Handbooks Section 7
Construction Site Best Management Practices Manual Water Conservation Practices NS-1
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Maintenance and = Inspect water equipment at least weekly.

Inspection
m Repair water equipment as needed.
: Caltrans Storm Water Quality Handbooks Section 7
Construction Site Best Management Practices Manual Water Conservation Practices NS-1
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lllicit Connection/lllegal Discharge NS-6
Detection and Reporting

Standard Symbol

BMP Objectives
O Soil Stabilization
O Sediment Control
O Tracking Control
O Wind Erosion Control
® Non-Storm Water Management
o Materials and Waste Management

Definition and Procedures and practices designed for construction contractors to recognize illicit
Purpose connections or illegally dumped or discharged materials on a construction site and
report incidents to the Resident Engineer (RE).

Appropriate = Illicit connection/illegal discharge detection and reporting is applicable
Applications anytime an illicit connection or discharge is discovered or illegally dumped
material is found on the construction site.

m  This best management practice (BMP) applies to all construction projects.
Limitations = Unlabeled or non-identifiable material shall be assumed to be hazardous.

m Illicit connections and illegal discharges or dumping, for the purposes of this
BMP, refer to discharges and dumping caused by parties other than the
contractor.

m  Procedures and practices presented in this BMP are general. Contractor shall
use extreme caution, immediately notify the RE when illicit connections or
illegal dumping or discharges are discovered, and take no further action
unless directed by the RE.

m If pre-existing hazardous materials or wastes are known to exist onsite, the
contractor's responsibility will be detailed in separate special provisions.

: Caltrans Storm Water Quality Handbooks Section 7
Construction Site Best Management Practices Manual lllicit Connection/lllegal Discharge Detection and Reporting NS-6
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lllicit Connection/lllegal Discharge NS-6
Detection and Reporting

Standards and Planning

Specifications m Inspect site before beginning the job for evidence of illicit connections or
illegal dumping or discharges.

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

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

Identification of illicit connections and illegal dumping or discharges.

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

m 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.

m  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 include:

— Abnormal water flow during the dry weather season.
— Unusual flows in subdrain 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 off-
site construction projects.
: Caltrans Storm Water Quality Handbooks Section 7
Construction Site Best Management Practices Manual lllicit Connection/lllegal Discharge Detection and Reporting NS-6
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lllicit Connection/lllegal Discharge NS-6
Detection and Reporting

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

— Abnormal water flow during the dry weather season.
— Non-standard junction structures.
— Broken concrete or other disturbances at or near junction structures.

Reporting

m  Notify the RE of any illicit connections and illegal dumping or discharge
incidents at the time of discovery. The RE will notify the District
Construction Storm Water Coordinator and the Construction Hazmat
Coordinator for reporting.

Cleanup and The contractor is not responsible for investigation and clean up of illicit or illegal
Removal dumping or discharges not generated by the contractor. Caltrans may direct
contractor to clean up non-hazardous dumped or discharged material on the
construction site.

: Caltrans Storm Water Quality Handbooks Section 7
Construction Site Best Management Practices Manual lllicit Connection/lllegal Discharge Detection and Reporting NS-6
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Vehicle and Equipment Fueling NS-9

Standard Symbol

A ~ o BMP Objectives
FUELING G O Soil Stabilization
AREA | O Sediment Control
O Tracking Control
© Wind Erosion Control
® Non-Storm Water Management
o Materials and Waste Management

Definition and Vehicle and equipment fueling procedures and practices are designed to minimize
Purpose or eliminate the discharge of fuel spills and leaks into storm drain systems or to
watercourses.

Appropriate These procedures are applied on all construction sites where vehicle and
Applications equipment fueling takes place.

Limitations = Onsite vehicle and equipment fueling shall only be used where it's impractical
to send vehicles and equipment off-site for fueling.

Standards and = When fueling must occur onsite, the contractor shall select and designate an
Specifications area to be used, subject to approval of the Resident Engineer (RE).

m  Absorbent spill clean-up materials and spill kits shall be available in fueling
areas and on fueling trucks and shall be disposed of properly after use.

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

m  Dedicated fueling areas shall be protected from storm water run-on and
runoff, and shall be located at least 15 m (50 ft) from downstream drainage
facilities and watercourses. Fueling must be performed on level-grade areas.

m  Nozzles used in vehicle and equipment fueling shall be equipped with an
automatic shut-off to control drips. Fueling operations shall not be left
unattended.

m Protect fueling areas with berms and/or dikes to prevent run-on, runoff, and to
contain spills.

: Caltrans Storm Water Quality Handbooks Section 7
Construction Site Best Management Practices Manual Vehicle and Equipment Fueling NS-9
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Vehicle and Equipment Fueling

NS-9

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

nozzle is secured upright when not in use.

m  Fuel tanks shall not be "topped-oft."

m  Vehicles and equipment shall be inspected on each day of use for leaks.
Leaks shall be repaired immediately or problem vehicles or equipment shall

be removed from the project site.

m  Absorbent spill clean-up materials shall be available in fueling and
maintenance areas and used on small spills instead of hosing down or burying
techniques. The spent absorbent material shall be removed promptly and

disposed of properly.

m Federal, state, and local requirements shall be observed for any stationary
above ground storage tanks. Refer to WM-1, “Material Delivery and

Storage.”

m  Mobile fueling of construction equipment throughout the site shall be
minimized. Whenever practical, equipment shall be transported to the

designated fueling area.

Maintenance and = Fueling areas and storage tanks shall be inspected regularly.

Inspection

m  Keep an ample supply of spill cleanup material on the site.

m Immediately cleanup spills and properly dispose of contaminated soil and

cleanup materials.

: Caltrans Storm Water Quality Handbooks
Construction Site Best Management Practices Manual

fbrans March 1, 2003
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Vehicle and Equipment Maintenance |NS-1 o|
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Standard Symbol

BMP Objectives
O Soil Stabilization
O Sediment Control
O Tracking Control
0 Wind Erosion Control
® Non-Storm Water Management
o Materials and Waste Management

Definition and Procedures and practices to minimize or eliminate the discharge of pollutants to
Purpose the storm drain systems or to watercourses from vehicle and equipment
maintenance procedures.

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

Limitations = None identified.

Standards and = Drip pans or absorbent pads shall be used during vehicle and equipment
Specifications maintenance work that involves fluids, unless the maintenance work is
performed over an impermeable surface in a dedicated maintenance area.

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

m Dedicated maintenance areas shall be protected from storm water run-on and
runoff, and shall be located at least 15 m (50 ft) from downstream drainage
facilities and watercourses.

m  Drip Pans or plastic sheeting shall 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 one hour.

m  Absorbent spill clean-up materials shall be available in maintenance areas and
shall be disposed of properly after use. Substances used to coat asphalt

transport trucks and asphalt-spreading equipment shall be non-toxic.

m  Use off-site maintenance facilities whenever practical.

: Caltrans Storm Water Quality Handbooks Section 7
Construction Site Best Management Practices Manual Vehicle and Equipment Maintenance NS-10
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m For long-term projects, consider constructing roofs or using portable tents
over maintenance areas.

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

m Do not dump fuels and lubricants onto the ground.

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

m Do not bury used tires.

m  Repair of fluid and oil leaks immediately.

m  Provide spill containment dikes or secondary containment around stored oil
and chemical drums.

Maintenance and = Maintain waste fluid containers in leak proof condition.
Inspection . . _ _
m  Vehicle and equipment maintenance areas shall be inspected regularly.
m  Vehicles and equipment shall be inspected on each day of use. Leaks shall be
repaired immediately or the problem vehicle(s) or equipment shall be
removed from the project site.
m Inspect equipment for damaged hoses and leaky gaskets routinely. Repair or
replace as needed.
: Caltrans Storm Water Quality Handbooks Section 7
Construction Site Best Management Practices Manual Vehicle and Equipment Maintenance NS-10
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Standard Symbol

BMP Objectives
O Soil Stabilization
® Sediment Control
O Tracking Control
O Wind Erosion Control
© Non-Storm Water Management
o Materials and Waste Management

Definition and
Purpose

A silt fence is a temporary linear sediment barrier of permeable fabric designed to
intercept and slow the flow of sediment-laden sheet flow runoff. Silt fences allow
sediment to settle from runoff before water leaves the construction site.

Appropriate Silt fences are placed:

Applications m  Below the toe of exposed and erodible slopes.
m  Down-slope of exposed soil areas.
m  Around temporary stockpiles.
m  Along streams and channels.
m  Along the perimeter of a project.

Limitations = Not effective unless trenched and keyed in.
m Not intended for use as mid-slope protection on slopes greater than 1:4 (V:H).
m  Must be maintained.
m  Must be removed and disposed of.
m  Don’t use below slopes subject to creep, slumping, or landslides.
m  Don’t use in streams, channels, drain inlets, or anywhere flow is concentrated.
m  Don’t use silt fences to divert flow.
:t gilrt‘rsatr;z(i’;i;ms\?t/: tgres(?tulsllgxazaerﬁl;?\?l;’sractices Manual Silt Fefsgtisog-;‘r
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Silt Fence @

Standards and Design and Layout

Specifications m  The maximum length of slope draining to any point along the silt fence shall

be 61 m (200 ft) or less.
m  Slope of area draining to silt fence shall be less than 1:1 (V:H).
m Limit to locations suitable for temporary ponding or deposition of sediment.

m Fabric life span generally limited to between five and eight months. Longer
periods may require fabric replacement.

m Silt fences shall not be used in concentrated flow areas.
m Lay out in accordance with Pages 5 and 6 of this BMP.

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

m For slopes adjacent to water bodies or Environmentally Sensitive Areas
(ESAs), additional temporary soil stabilization BMPs shall be used.

Materials

m  Silt fence fabric shall be woven polypropylene with a minimum width of
900 mm (36 inches) and a minimum tensile strength of 0.45-kN. The fabric
shall conform to the requirements in ASTM designation D4632 and shall
have an integral reinforcement layer. The reinforcement layer shall be a
polypropylene, or equivalent, net provided by the manufacturer. The
permittivity of the fabric shall be between 0.1 sec”’ and 0.15 sec™ in
conformance with the requirements in ASTM designation D4491. Contractor
must submit certificate of compliance in accordance with Standard
Specifications Section 6-1.07.

m  Wood stakes shall be commercial quality lumber of the size and shape shown
on the plans. Each stake shall be free from decay, splits or cracks longer than
the thickness of the stake or other defects that would weaken the stakes and
cause the stakes to be structurally unsuitable.

m Bar reinforcement may be used, and its size shall be equal to a number four
(4) or greater. End protection shall be provided for any exposed bar
reinforcement.

m  Staples used to fasten the fence fabric to the stakes shall be not less than
45 mm (1.75 inches) long and shall be fabricated from 1.57 mm (0.06 inch) or
heavier wire. The wire used to fasten the tops of the stakes together when

: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Silt Fence SC-1
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Silt Fence @

joining two sections of fence shall be 3.05 mm (0.12 inch) or heavier wire.
Galvanizing of the fastening wire is not required.

Installation

m  Generally, silt fences shall be used in conjunction with soil stabilization
source controls up slope to provide effective erosion and sediment control.

m  Bottom of the silt fence shall be keyed-in a minimum of 150 mm (12 inches).

m  Trenches shall not be excavated wider and deeper than necessary for proper
installation of the temporary linear sediment barriers.

m  Excavation of the trenches shall be performed immediately before installation
of the temporary linear sediment barriers.

m  Construct silt fences with a set-back of at least 1m (3 ft) from the toe of a
slope. Where a silt fence is determined to be not practical due to specific site
conditions, the silt fence may be constructed at the toe of the slope, but shall
be constructed as far from the toe of the slope as practical.

m  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 shall the
reach exceed 150 meters (490 ft).

m  Cross barriers shall be a minimum of 1/3 and a maximum of 1/2 the height of
the linear barrier.

m Install in accordance with Pages 5 and 6 of this BMP.

Maintenance and = Repair undercut silt fences.

Inspection
P Repair or replace split, torn, slumping, or weathered fabric.

m Inspect silt fence when rain is forecast. Perform necessary maintenance, or
maintenance required by the Resident Engineer (RE).

m Inspect silt fence following rainfall events. Perform maintenance as
necessary, or as required by the RE.

m  Maintain silt fences to provide an adequate sediment holding capacity.
Sediment shall be removed when the sediment accumulation reaches one-
third (1/3) of the barrier height. Removed sediment shall be incorporated in
the project at locations designated by the RE or disposed of outside the
right-of-way in conformance with the Standard Specifications.

m Silt fences that are damaged and become unsuitable for the intended purpose,
as determined by the RE, shall be removed from the site of work, disposed of
outside the highway right-of-way in conformance with the Standard
Specifications, and replaced with new silt fence barriers.

: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Silt Fence SC-1
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m  Holes, depressions or other ground disturbance caused by the removal of the
temporary silt fences shall be backfilled and repaired in conformance with the
Standard Specifications.

m Remove silt fence when no longer needed or as required by the RE. Fill and
compact post holes and anchorage trench, remove sediment accumulation,
and grade fence alignment to blend with adjacent ground.

: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Silt Fence SC-1
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Check Dams SC-4

Standard Symbol

BMP Objectives
® Soil Stabilization
® Sediment Control
O Tracking Control
0 Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and Check dams reduce scour and channel erosion by reducing flow velocity and
Purpose encouraging sediment settlement. A check dam is a small device constructed of
rock, gravel bags, sandbags, fiber rolls, or other proprietary product placed across
a natural or man-made channel or drainage ditch.

Appropriate = Check dams may be installed:
Applications

—  In small open channels that drain 4 ha (10 ac) or less.

—  In steep channels where storm water runoff velocities exceed 1.5 m/s
(4.9 ft/sec).

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

—  In temporary ditches where the short length of service does not warrant
establishment of erosion-resistant linings.

m  This BMP may be implemented on a project-by-project basis with other
BMPs when determined necessary and feasible by the Resident Engineer
(RE).

Limitations Not to be used in live streams.

m  Not appropriate in channels that drain areas greater than 4 ha (10 ac).

m  Not to be placed in channels that are already grass lined unless erosion is
expected, as installation may damage vegetation.

m  Require extensive maintenance following high velocity flows.

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

: Caltrans Storm Water Quality Handbooks Section 4
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Check Dams SC-4

m  Not to be constructed from straw bales or silt fence.

Standards and = Check dams shall be placed at a distance and height to allow small pools to
Specifications form behind them. Install the first check dam approximately 5 meters (16 ft)
from the outfall device and at regular intervals based on slope gradient and
soil type.

m  For multiple check dam installation, backwater from downstream check dam
shall reach the toe of the upstream dam.

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

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

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

m  Fiber rolls may be used as check dams if approved by the RE or the
Construction NPDES Coordinator. Refer to SC-5 “Fiber Rolls.”

m Gravel bags may be used as check dams with the following specifications:

Materials

—  Bag Material: Bags shall be either polypropylene, polyethylene or
polyamide woven fabric, minimum unit weight 135 g/m2 (four ounces
per square yard), mullen burst strength exceeding 2,070 kPa (300 psi) in
conformance with the requirements in ASTM designation D3786, and
ultraviolet stability exceeding 70% in conformance with the
requirements in ASTM designation D4355.

—  Bag Size: Each gravel-filled bag shall have a length of 450 mm (18 in),
width of 300 mm (12 in), thickness of 75 mm (3 in), and mass of
approximately 15 kg (33 Ib). Bag dimensions are nominal, and may vary
based on locally available materials. Alternative bag sizes shall be
submitted to the RE for approval prior to deployment.

—  Fill Material: Fill material shall be between 10 mm and 20 mm (0.4 and
0.8 inch) in diameter, and shall be clean and free from clay balls, organic
matter, and other deleterious materials. The opening of gravel-filled
bags shall be secured such that gravel does not escape. Gravel-filled
bags shall be between 13 kg and 22 kg (28 and 48 1b) in mass. Fill
material is subject to approval by the RE.

Installation

—  Install along a level contour.
—  Tightly abut bags and stack gravel bags using a pyramid approach.

: Caltrans Storm Water Quality Handbooks Section 4
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Check Dams SC-4

Gravel bags shall not be stacked any higher than 1 meter (3.2 ft).

—  Upper rows of gravel bags shall overlap joints in lower rows.
Maintenance and Inspect check dams after each significant rainfall event. Repair damage as
Inspection needed or as required by the RE.

m  Remove sediment when depth reaches one-third of the check dam height.

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

m  Remove check dam and accumulated sediment when check dams are no
longer needed or when required by the RE.

m  Removed sediment shall be incorporated in the project at locations designated
by the RE or disposed of outside the highway right-of-way in conformance
with the Standard Specifications.

: Caltrans Storm Water Quality Handbooks Section 4
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Check Dams
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Fiber Rolls SC-5

/

A

L

Standard Symbol

BMP Objectives
® Soil Stabilization
® Sediment Control
O Tracking Control
O Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and A fiber roll consists of wood excelsior, rice or wheat straw, or coconut fibers that
Purpose is rolled or bound into a tight tubular roll and placed on the toe and face of slopes
to intercept runoff, reduce its flow velocity, release the runoff as sheet flow and
provide removal of sediment from the runoff. Fiber rolls may also be used for
inlet protection and as check dams under certain situations.

Appropriate = This BMP may be implemented on a project-by-project basis with other
Applications BMPs when determined necessary and feasible by the RE.

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

m  Below the toe of exposed and erodible slopes.

m Fiber rolls may be used as check dams in unlined ditches if approved by the
Resident Engineer (RE) or the District Construction Storm Water Coordinator
(refer to SC-4 “Check Dams”).

m Fiber rolls may be used for drain inlet protection if approved by the RE or the
District Construction Storm Water Coordinator (refer to SC-10 “Storm Drain
Inlet Protection”).

m  Down-slope of exposed soil areas.
m  Around temporary stockpiles.

m  Along the perimeter of a project.

Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Fiber Rolls SC-5
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Fiber Rolls

SC-5|

Limitations =

Runoff and erosion may occur if fiber roll is not adequately trenched in.

Fiber rolls at the toe of slopes greater than 1:5 may require the use of 500 mm
(20” diameter) or installations achieving the same protection (i.e., stacked
smaller diameter fiber rolls, etc.).

Fiber rolls may be used for drainage inlet protection if they can be properly
anchored.

Difficult to move once saturated.

Fiber rolls could be transported by high flows if not properly staked and
trenched in.

Fiber rolls have limited sediment capture zone.

Do not use fiber rolls on slopes subject to creep, slumping, or landslide.

Standards and Fijber Roll Materials

Specifications ) )
m  Fiber rolls shall be either:
(1) Prefabricated rolls.
(2) Rolled tubes of erosion control blanket.
Assembly of Field Rolled Fiber Roll
m  Roll length of erosion control blanket into a tube of minimum 200 mm (8 in)
diameter.
m  Bind roll at each end and every 1.2 m (4 ft) along length of roll with jute-type
twine.
Installation
m  Slope inclination of 1:4 or flatter: fiber rolls shall be placed on slopes 6.0 m
apart.
m  Slope inclination of 1:4 to 1:2: fiber rolls shall be placed on slopes 4.5 m
apart.
m  Slope inclination 1:2 or greater: fiber rolls shall be placed on slopes 3.0 m
apart.
m Stake fiber rolls into a 50 to 100 mm (2 to 4 in) trench.
:t Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Fiber Rolls SC-5
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Fiber Rolls

SC-5|

Drive stakes at the end of each fiber roll and spaced 600 mm (2 ft) apart if
Type 2 installation is used (refer to Page 4). Otherwise, space stakes 1.2 m
(4 ft) maximum on center if installed as shown on Pages 5 and 6.

Use wood stakes with a nominal classification of 19 by 19 mm (3/4 by 3/4
in), and minimum length of 600 mm (24 in).

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

Removal

m  Fiber rolls are typically left in place.

m If fiber rolls are removed, collect and dispose of sediment accumulation, and
fill and compact holes, trenches, depressions or any other ground disturbance
to blend with adjacent ground.

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

m Inspect fiber rolls when rain is forecast. Perform maintenance as needed or as
required by the RE.

m Inspect fiber rolls following rainfall events and a least daily during prolonged
rainfall. Perform maintenance as needed or as required by the RE.

m  Maintain fiber rolls to provide an adequate sediment holding capacity.
Sediment shall be removed when the sediment accumulation reaches three
quarters (3/4) of the barrier height. Removed sediment shall be incorporated
in the project at locations designated by the RE or disposed of outside the
highway right-of-way in conformance with the Standard Specifications.
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Fiber Rolls SC-5

Note:
Install fiber roll
along a level contour.

Vertical spacing
along face of the
slope varies
between 3m and 6 m

Install a fiber roll near
slope where it transitions
into a steeper slope

TYPICAL FIBER ROLL INSTALLATION
N.T.S.

Fiber roll
200 mm min

|
50 to 100 mm

19 mm x
19mm

wood stakes
max 1.2 m
spacing

300 mm min.

ENTRENCHMENT DETAIL
N.T.S.
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Fiber Rolls SC-5

Rope Tie

Fiber roll
200 mm min

50 to 100 mm

19 mm x
19mm

wood stakes
max 1.2 m

= . spacing (typ.)
OPTIONAL ENTRENCHMENT DETAIL
N.T.S.

300 mm min.
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Gravel Bag Berm SC-6

Definition and

Standard Symbol

BMP Objectives
O Soil Stabilization
® Sediment Control
O Tracking Control
O Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

A gravel bag berm consists of a single row of gravel bags that are installed end to

Purpose end to form a barrier across a slope to intercept runoff, reduce its flow velocity,
release the runoff as sheet flow and provide some sediment removal. Gravel bags
can be used where flows are moderately concentrated, such as ditches, swales,
and storm drain inlets (see BMP SC-10, Storm Drain Inlet Protection) to divert
and/or detain flows.

Appropriate = BMP may be implemented on a project-by-project basis with other BMPs
Applications when determined necessary and feasible by the RE.

m  Along streams and channels.

m  Below the toe of exposed and erodible slopes.

m  Down slope of exposed soil areas.

m  Around stockpiles.

m  Across channels to serve as a barrier for utility trenches or provide a
temporary channel crossing for construction equipment, to reduce stream
impacts.

m Parallel to a roadway to keep sediment off paved areas.

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

m  Along the perimeter of a site.

m  To divert or direct flow or create a temporary sediment basin.

m During construction activities in stream beds when the contributing drainage

: Caltrans Storm Water Quality Handbooks Section 4
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Gravel Bag Berm SC-6

Limitations

area is less than 2 ha (5 ac).

When extended construction period limits the use of either silt fences or straw
bale barriers.

When site conditions or construction sequencing require adjustments or
relocation of the barrier to meet changing field conditions and needs during
construction.

At grade breaks of exposed and erodible slopes to shorten slope length and
spread runoff as sheet flow.

Degraded gravel bags may rupture when removed, spilling contents.
Installation can be labor intensive.
Limited durability for long term projects.

When used to detain concentrated flows, maintenance requirements increase.

Standards and Materials

Specifications

Bag Material: Bags shall be woven polypropylene, polyethylene or
polyamide fabric, minimum unit weight 135 g/m2 (four ounces per square
yard), mullen burst strength exceeding 2,070 kPa (300 psi) in conformance
with the requirements in ASTM designation D3786, and ultraviolet stability
exceeding 70% in conformance with the requirements in ASTM designation
D4355.

Bag Size: Each gravel-filled bag shall have a length of 450 mm (18 in), width
of 300 mm (12 in), thickness of 75 mm (3 in), and mass of approximately

15 kg (33 1b). Bag dimensions are nominal, and may vary based on locally
available materials. Alternative bag sizes shall be submitted to the RE for
approval prior to deployment.

Fill Material: Gravel shall be between 10 mm and 20 mm (0.4 and 0.8 inch)
in diameter, and shall be clean and free from clay balls, organic matter, and
other deleterious materials. The opening of gravel-filled bags shall be
between 13 kg and 22 kg (28 and 48 1b) in mass. Fill material is subject to
approval by the RE.

Installation

When used as a linear control for sediment removal:
— Install along a level contour.
— Turn ends of gravel bag row up slope to prevent flow around the ends.

— Generally, gravel bag barriers shall be used in conjunction with temporary
soil stabilization controls up slope to provide effective erosion and sediment

: Caltrans Storm Water Quality Handbooks Section 4
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Gravel Bag Berm SC-6

control.
m  When used for concentrated flows:
— Stack gravel bags to required height using a pyramid approach.
— Upper rows of gravel bags shall overlap joints in lower rows.

m  Construct gravel bag barriers with a set-back of at least Im from the toe of a
slope. Where it is determined to be not practicable due to specific site
conditions, the gravel bag barrier may be constructed at the toe of the slope,
but shall be constructed as far from the toe of the slope as practicable.

m  Requires Certificate of Compliance per Standard Specifications 6-1.07.

Maintenance and = Inspect gravel bag berms before and after each rainfall event, and weekly
Inspection throughout the rainy season.

m  Reshape or replace gravel bags as needed, or as directed by the RE.
m  Repair washouts or other damages as needed, or as directed by the RE.

m Inspect gravel bag berms for sediment accumulations and remove sediments
when accumulation reaches one-third of the berm height. Removed sediment
shall be incorporated in the project at locations designated by the RE or
disposed of outside the highway right-of-way in conformance with the
Standard Specifications.

m  Remove gravel bag berms when no longer needed. Remove sediment
accumulations and clean, re-grade, and stabilize the area.

: Caltrans Storm Water Quality Handbooks Section 4
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Street Sweeping and Vacuuming SC-7

SSV

Standard Symbol

BMP Objectives
® Soil Stabilization
® Sediment Control
® Tracking Control
O Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and Practices to remove tracked sediment to prevent the sediment from entering a
Purpose storm drain or watercourse.

Appropriate These practices are implemented anywhere sediment is tracked from the project
Applications site onto public or private paved roads, typically at points of ingress/egress.

Limitations Sweeping and vacuuming may not be effective when soil is wet or muddy.
Standards and = Kick brooms or sweeper attachments shall not be used.
Specifications
m Inspect potential sediment tracking locations daily.

m  Visible sediment tracking shall be swept and/or vacuumed daily.

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

Maintenance and = Inspect ingress/egress access points daily and sweep tracked sediment as
Inspection needed, or as required by the Resident Engineer (RE).

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

m  Adjust brooms frequently; maximize efficiency of sweeping operations.

m After sweeping is finished, properly dispose of sweeper wastes at an approved
dumpsite in conformance with the provisions in Standard Specifications
Section 7-1.13 .

: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Street Sweeping and Vacuuming SC-7

Gbrans March 1, 2003 10f1



Sandbag Barrier SC-8

Standard Symbol

BMP Objectives

Soil Stabilization

Sediment Control

Tracking Control

Wind Erosion Control

Non-Storm Water Management
Materials and Waste Management

(ONONONON Ne)

Definition and A sandbag barrier is a temporary linear sediment barrier consisting of stacked
Purpose sandbags, designed to intercept and slow the flow of sediment-laden sheet flow
runoff. Sandbag barriers allow sediment to settle from runoff before water leaves
the construction site.

Appropriate ®m This BMP may be implemented on a project-by-project basis in addition to
Applications other BMPs when determined necessary and feasible by the Resident
Engineer (RE).
m  Along the perimeter of a site.
m  Along streams and channels.
m  Below the toe of exposed and erodible slopes.
m  Down slope of exposed soil areas.

m  Around stockpiles.

m  Across channels to serve as a barrier for utility trenches or provide a
temporary channel crossing for construction equipment, to reduce stream
impacts.

m Parallel to a roadway to keep sediment off paved areas.
m At the top of slopes to divert roadway runoff away from disturbed slopes.
m  To divert or direct flow or create a temporary sediment/desilting basin.

m  During construction activities in stream beds when the contributing drainage
area is less than 2 ha (5 ac).

: Caltrans Storm Water Quality Handbooks Section 4
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Sandbag Barrier sc-3|

Appropriate = This BMP may be implemented on a project-by-project basis in addition to
Applications other BMPs when determined necessary and feasible by the Resident
Engineer (RE).

m  Along the perimeter of a site.

m  Along streams and channels.

m  Below the toe of exposed and erodible slopes.

m  Down slope of exposed soil areas.

m  Around stockpiles.

m  Across channels to serve as a barrier for utility trenches or provide a
temporary channel crossing for construction equipment, to reduce stream
impacts.

m Parallel to a roadway to keep sediment off paved areas.

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

m  To divert or direct flow or create a temporary sediment/desilting basin.

m  During construction activities in stream beds when the contributing drainage
area is less than 2 ha (5 ac).

m  When extended construction period limits the use of either silt fences or straw
bale barriers.

m  Along the perimeter of vehicle and equipment fueling and maintenance areas
or chemical storage areas.

m  To capture and detain non-storm water flows until proper cleaning operations
occur.

m  When site conditions or construction sequencing require adjustments or
relocation of the barrier to meet changing field conditions and needs during
construction.

m To temporarily close or continue broken, damaged or incomplete curbs.

Limitations = Limit the drainage area upstream of the barrier to 2 ha (5 ac).

m  Degraded sandbags may rupture when removed, spilling sand.

m Installation can be labor intensive.

m  Limited durability for long-term projects.
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Sandbag Barrier sc-3|

m  When used to detain concentrated flows, maintenance requirements increase.

Standards and Materials

Specifications Sandbag Material: Sandbag shall be woven polypropylene, polyethylene or

polyamide fabric, minimum unit weight 135 g/m2 (four ounces per square
yard), mullen burst strength exceeding 2,070 kPa (300 psi) in conformance
with the requirements in ASTM designation D3786, and ultraviolet stability
exceeding 70% in conformance with the requirements in ASTM designation
D4355. Use of burlap is not acceptable.

m Sandbag Size: Each sand-filled bag shall have a length of 450 mm (18 in),
width of 300 mm (12 in), thickness of 75 mm (3 in), and mass of
approximately 15 kg (33 Ib.). Bag dimensions are nominal, and may vary
based on locally available materials. Alternative bag sizes shall be submitted
to the RE for approval prior to deployment.

m Fill Material: All sandbag fill material shall be non-cohesive, Class 1 or
Class 2 permeable material free from clay and deleterious material,
conforming to the provisions in Standard Specifications Section 68-1.025
“Permeable Material”. The requirements for the Durability Index and Sand
Equivalent do not apply. Fill material is subject to approval by the RE.

Installation

m  When used as a linear sediment control:

Install along a level contour.
—  Turn ends of sandbag row up slope to prevent flow around the ends.

— Generally, sandbag barriers shall be used in conjunction with temporary
soil stabilization controls up slope to provide effective erosion and
sediment control.

— Install as shown in Pages 4 and 5 of this BMP.

m  Construct sandbag barriers with a set-back of at least 1m (3 ft) from the toe of
a slope. Where it is determined to be not practical due to specific site
conditions, the sandbag barrier may be constructed at the toe of the slope, but
shall be constructed as far from the toe of the slope as practicable.

Maintenance and = Inspect sandbag barriers before and after each rainfall event, and weekly

Inspection throughout the rainy season.
: Caltrans Storm Water Quality Handbooks Section 4
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Sandbag Barrier SC-8

m  Reshape or replace sandbags as needed, or as directed by the RE.
m  Repair washouts or other damages as needed, or as directed by the RE.

m Inspect sandbag barriers for sediment accumulations and remove sediments
when accumulation reaches one-third the barrier height. Removed sediment
shall be incorporated in the project at locations designated by the RE or
disposed of outside the highway right-of-way in conformance with the
Standard Specifications.

m  Remove sandbags when no longer needed. Remove sediment accumulation,
and clean, re-grade, and stabilized the area.

: Caltrans Storm Water Quality Handbooks Section 4
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Storm Drain Inlet Protection SC-10

Standard Symbol

BMP Objectives
O Soil Stabilization
® Sediment Control
O Tracking Control
0 Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and Devices used at storm drain inlets that are subject to runoff from construction
Purpose activities to detain and/or to filter sediment-laden runoff to allow sediment to
settle and/or to filter sediment prior to discharge into storm drainage systems or
watercourses.

Appropriate = Where ponding will not encroach into highway traffic.
Applications

m  Where sediment laden surface runoff may enter an inlet.

m  Where disturbed drainage areas have not yet been permanently stabilized.
m  Where the drainage area is 0.4 ha (1 ac) or less.

m  Appropriate during wet and snow-melt seasons.

Limitations m Requires an adequate area for water to pond without encroaching upon
traveled way and should not present itself to be an obstacle to oncoming
traffic.

m  May require other methods of temporary protection to prevent sediment-laden
storm water and non-storm water discharges from entering the storm drain
system.

m Sediment removal may be difficult in high flow conditions or if runoff is
heavily sediment laden. If high flow conditions are expected, use other on-
site sediment trapping techniques (e.g. check dams) in conjunction with inlet
protection.

m Frequent maintenance is required.

m For drainage areas larger than 0.4 ha (1 ac), runoff shall be routed to a
sediment trapping device designed for larger flows. See BMPs SC-2,
“Sediment/Desilting Basin,” and SC-3 “Sediment Trap.”

: Caltrans Storm Water Quality Handbooks Section 4
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Storm Drain Inlet Protection SC-1 o|

Standards and
Specifications

Maintenance and
Inspection

Filter fabric fence inlet protection is appropriate in open areas that are subject
to sheet flow and for flows not exceeding 0.014 m3/s (0.5 cfs).

Gravel bag barriers for inlet protection are applicable when sheet flows or
concentrated flows exceed 0.014 m3/s (0.5 cfs), and it is necessary to allow
for overtopping to prevent flooding.

Fiber rolls and foam barriers are not appropriate for locations where they
cannot be properly anchored to the surface.

Excavated drop inlet sediment traps are appropriate where relatively heavy
flows are expected and overflow capability is needed.

Identify existing and/or planned storm drain inlets that have the potential to
receive sediment-laden surface runoff. Determine if storm drain inlet protection
is needed, and which method to use.

Methods and Installation

DI Protection Type 1 - Filter Fabric Fence - The filter fabric fence (Type 1)
protection is illustrated on Page 5. Similar to constructing a silt fence. See
BMP SC-1, “Silt Fence.” Do not place filter fabric underneath the inlet grate
since the collected sediment may fall into the drain inlet when the fabric is
removed or replaced.

DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - The excavated
drop inlet sediment trap (Type 2) is illustrated in Page 6. Similar to
constructing a temporary silt fence, See BMP SC-1, “Silt Fence.” Size
excavated trap to provide a minimum storage capacity calculated at the rate of
130 m3/ha (67 yd3/ac) of drainage area.

DI Protection Type 3 — Gravel bag - The gravel bag barrier (Type 3) is
illustrated in Page 7. Flow from a severe storm shall not overtop the curb. In
areas of high clay and silts, use filter fabric and gravel as additional filter
media. Construct gravel bags in accordance with BMP SC-6, “Gravel Bag
Berm.” Gravel bags shall be used due to their high permeability.

DI Protection Type 4 — Foam Barriers and Fiber Rolls — Foam barrier or
fiber roll (Type 4) is placed around the inlet and keyed and anchored to the
surface. Foam barriers and fiber rolls are intended for use as inlet protection
where the area around the inlet is unpaved and the foam barrier or fiber roll
can be secured to the surface. RE or Construction Storm Water Coordinator
approval is required.

General

Inspect all inlet protection devices before and after every rainfall event, and
weekly during the rest of the rainy season. During extended rainfall events,
inspect inlet protection devices at least once every 24 hours.

: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Storm Drain Inlet Protection SC-10

fbrans March 1, 2003

20f7



Storm Drain Inlet Protection SC-1 o|

m Inspect the storm drain inlet after severe storms in the rainy season to check
for bypassed material.

m  Remove all inlet protection devices within thirty days after the site is
stabilized, or when the inlet protection is no longer needed.

— Bring the disturbed area to final grade and smooth and compact it.
Appropriately stabilize all bare areas around the inlet.

— Clean and re-grade area around the inlet and clean the inside of the storm
drain inlet as it must be free of sediment and debris at the time of final
inspection.

Requirements by Method
m  Type I - Filter Fabric Fence

— This method shall be used for drain inlets requiring protection in areas
where finished grade is established and erosion control seeding has been
applied or is pending.

— Make sure the stakes are securely driven in the ground and are
structurally sound (i.e., not bent, cracked, or splintered, and are
reasonably perpendicular to the ground). Replace damaged stakes.

— Replace or clean the fabric when the fabric becomes clogged with
sediment. Make sure the fabric does not have any holes or tears. Repair
or replace fabric as needed or as directed by the RE.

— At a minimum, remove the sediment behind the fabric fence when
accumulation reaches one-third the height of the fence or barrier height.
Removed sediment shall be incorporated in the project at locations
designated by the RE or disposed of outside the highway right-of-way in
conformance with the Standard Specifications Section 7-1.13.

m  Type 2 — Excavated Drop Inlet Sediment Trap

— This method may be used for drain inlets requiring protection in areas
that have been cleared and grubbed, and where exposed soil areas are
subject to grading.

— Remove sediment from basin when the volume of the basin has been
reduced by one-half.

m  Type 3 - Gravel Bag Barrier

— This method may be used for drain inlets surrounded by AC or paved
surfaces.

— Inspect bags for holes, gashes, and snags.

: Caltrans Storm Water Quality Handbooks Section 4
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Storm Drain Inlet Protection SC-1 o|

— Check gravel bags for proper arrangement and displacement. Remove the
sediment behind the barrier when it reaches one-third the height of the
barrier. Removed sediment shall be incorporated in the project at
locations designated by the RE or disposed of outside the highway right-
of-way in conformance with the Standard Specifications Section 7-1.13.

m  Type 4 Foam Barriers and Fiber Rolls

— This method may be used for drain inlets requiring protection in areas
that have been cleared and grubbed, and where exposed soil areas subject
to grading. RE or Construction Storm Coordinator approval is required.

—  Check foam barrier or fiber roll for proper arrangement and displacement.
Remove the sediment behind the barrier when it reaches one-third the
height of the barrier. Removed sediment shall be incorporated in the
project at locations designated by the RE or disposed of outside the
highway right-of-way in conformance with the Standard Specifications.

: Caltrans Storm Water Quality Handbooks Section 4
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Storm Drain Inlet Protection SC-1 o|

Silt Fence per SC—01
Geotextile Blanket

X
[Dmn inlet N
IR

ANANAG

150 mm Min
% overlap at ends
of silt fence.

| —Geotextile Blanket

Sheet flow

Less than
0.4 ha (1 ac)

~=—>Silt Fence per SC-01

gy
5 PLAN 3

DI PROTECTION TYPE 1
NOT TO SCALE

NOTES:

1. For use in areas where grading has been completed and final soil stabilization

and seeding are pending.
2. Not applicable in paved areas.

5. Not applicable with concentrated flows.

: Caltrans Storm Water Quality Handbooks Section 4
Construction Site Best Management Practices Manual Storm Drain Inlet Protection SC-10
Giérans  March 1, 2003 50f7



Storm Drain Inlet Protection

SC-1 Ol

Stabilize area and
grade uniformly
around perimeter

. 300 mm Min
X Drain inlet 500 mm Max
Note: SONON
Remove sediment
before reaching =

one—third full.

Section A—A

flow

Rock filter(use if flow
is concentrated)

Concentrated 4>¢

X/Edge of

77777777777777 sediment trap
| —Drain inlet
U

Geotextile

x Blanket

Sheet flow

~=—Silt fence Per SC—-01

S
MO \y }99&

DI PROTECTION TYPE 2
NOT 10 SCALE

Notes

1. For use in cleared and grubbed and in graded areas.

2. Shape basin so that longest inflow area faces longest length of trap.

5. For concentrated flows, shape basin in 2:1 ratio with length oriented
towards direction of flow.

Geotextile X
Blanket FSM fence Per SC—01
X
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Storm Drain Inlet Protection SC-1 o|

/Edge of| Pavement

Spillway, 1—bag high Gravel Bags
2—bags high

TYPICAL PROTECTION FOR INLET WITH OPPOSING FLOW DIRECTIONS

Edge of Pavement
/ /—Inlet /

Spillway, 1—bag high Gravel Bags

?2—bags high

TYPICAL PROTECTION FOR INLET WITH SINGLE FLOW DIRECTION

NOTES:

1. Intended for short—term use.

2. Use to inhibit non—storm water flow.

3. Allow for proper maintenance and cleanup.

4. Bags must be removed after adjacent operation is completed

5. Not applicable in areas with high silts and clays without filter fabric.
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Straw Muich SS-6

Standard Symbol

BMP Objectives
® Soil Stabilization
O Sediment Control
o Tracking Control
o Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and Straw mulch consists of placing a uniform layer of straw and incorporating it into
Purpose the soil with a studded roller or anchoring it with a stabilizing emulsion. This is
one of five temporary soil stabilization alternatives to consider.
Appropriate = Straw mulch is typically used for soil stabilization as a temporary surface
Applications cover on disturbed areas until soils can be prepared for revegetation and
permanent vegetation is established.

m  Also typically used in combination with temporary and/or permanent seeding
strategies to enhance plant establishment.

Limitations = Availability of erosion control contractors and straw may be limited prior to
the rainy season due to high demand.

m  There is a potential for introduction of weed-seed and unwanted plant
material.

m  When straw blowers are used to apply straw mulch, the treatment areas must
be within 45 m (150 ft) of a road or surface capable of supporting trucks.

m  Straw mulch applied by hand is more time intensive and potentially costly.
m  May have to be removed prior to permanent seeding or soil stabilization.

m  “Punching” of straw does not work in sandy soils.

: Caltrans Storm Water Quality Handbooks Section 3
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Straw Muich SS-6

Standardsand =
Specifications

Straw shall be derived from wheat, rice, or barley.

All materials shall conform to Standard Specifications Sections 20-2.06,
20-2.07 and 20-2.11.

A tackifier is the preferred method for anchoring straw mulch to the soil on
slopes.

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

Avoid placing straw onto the traveled way, sidewalks, lined drainage
channels, sound walls, and existing vegetation.

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

Application Procedures

Apply loose straw at a minimum rate of 3,570 kg/ha (4,000 1b/ac), or as
indicated in the project’s special provisions, either by machine or by hand
distribution.

If stabilizing emulsion will be used to anchor the straw mulch in lieu of
incorporation, roughen embankment or fill areas by rolling with a crimping or
punching-type roller or by track walking before placing the straw mulch.
Track walking should only be used where rolling is impractical.

The straw mulch must be evenly distributed on the soil surface.

Anchor the mulch in place by using a tackifier or by “punching” it into the
soil mechanically (incorporating).

A tackifier acts to glue the straw fibers together and to the soil surface. The
tackifier shall be selected based on longevity and ability to hold the fibers in
place.

A tackifier is typically applied at a rate of 140 kg/ha (125 Ib/ac). In windy
conditions, the rates are typically 200 kg/ha (178 1b/ac).

Methods for holding the straw mulch in place depend upon the slope
steepness, accessibility, soil conditions and longevity. If the selected method
is incorporation of straw mulch into the soil, then do as follows:

—  Applying and incorporating straw shall follow the requirements in
Standard Specifications Section 20-3.03.

—  On small areas, a spade or shovel can be used.

: Caltrans Storm Water Quality Handbooks Section 3
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Straw Mulch SS-6|

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

—  On small areas and/or steep slopes, straw can also be held in place using
plastic netting or jute. The netting shall be held in place using 11 gauge
wire staples, geotextile pins or wooden stakes. Refer to BMP SS-7,
“Geotextiles, Plastic Covers and Erosion Control Blankets/Mats.”

Maintenance and ®m The key consideration in Maintenance and Inspection is that the straw needs
Inspections to last long enough to achieve erosion control objectives.

m  Maintain an unbroken, temporary mulched ground cover while DSAs are
non-active. Repair any damaged ground cover and re-mulch exposed areas.

m  Reapplication of straw mulch and tackifier may be required by the Resident
Engineer (RE) to maintain effective soil stabilization over disturbed areas and
slopes.

m  After any rainfall event, the Contractor is responsible for maintaining all
slopes to prevent erosion.

: Caltrans Storm Water Quality Handbooks Section 3
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Geotextiles, Mats, Plastic Covers SS-7

and Erosion Control Blankets

Standard Symbol

BMP Objectives
® Soil Stabilization
0 Sediment Control
o Tracking Control
o Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and This Best Management Practice (BMP) involves the placement of geotextiles,
Purpose mats, plastic covers, or erosion control blankets to stabilize disturbed soil areas
and protect soils from erosion by wind or water. This is one of five temporary
soil stabilization alternatives to consider.

Appropriate These measures are used when disturbed soils may be particularly difficult to
Applications stabilize, including the following situations:

m  Steep slopes, generally steeper than 1:3 (V:H).

m  Slopes where the erosion potential is high.

m  Slopes and disturbed soils where mulch must be anchored.

m  Disturbed areas where plants are slow to develop.

m  Channels with flows exceeding 1.0 m/s (3.3 ft/s).

m  Channels to be vegetated.

m  Stockpiles.

m  Slopes adjacent to water bodies of Environmentally Sensitive Areas (ESAs).
:t Caltrans Storm Water Quality Handbooks . . Section 3
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Geotextiles, Mats, Plastic Covers
and Erosion, Contr,ol Blankets E‘

Limitations = Blankets and mats are more expensive than other erosion control measures,
due to labor and material costs. This usually limits their application to areas
inaccessible to hydraulic equipment, or where other measures are not
applicable, such as channels.

m Blankets and mats are generally not suitable for excessively rocky sites, or
areas where the final vegetation will be mowed (since staples and netting can
catch in mowers).

m Blankets and mats must be removed and disposed of prior to application of
permanent soil stabilization measures.

m Plastic sheeting is easily vandalized, easily torn, photodegradable, and must
be disposed of at a landfill.

m  Plastic results in 100% runoff, which may cause serious erosion problems in
the areas receiving the increased flow.

m  The use of plastic shall be limited to covering stockpiles, or very small graded
areas for short periods of time (such as through one imminent storm event),
until alternative measures, such as seeding and mulching, may be installed.

m  Geotextiles, mats, plastic covers, and erosion control covers have maximum
flow rate limitations; consult the manufacturer for proper selection.

Standards and Material Selection

Specifications  Tpere are many types of erosion control blankets and mats, and selection of the

appropriate type shall be based on the specific type of application and site
conditions. Selection(s) made by the Contractor must be approved by the
Resident Engineer (RE); certification of compliance shall be in accordance with
Standard Specifications Section 6-1.07.

Geotextiles

m  Material shall be a woven polypropylene fabric with minimum thickness of
1.5 mm (0.06 inch), minimum width of 3.7 m (12 ft) and shall have minimum
tensile strength of 0.67 kN (warp) 0.36 kN (fill) in conformance with the
requirements in ASTM Designation: D 4632. The permittivity of the fabric
shall be approximately 0.07 sec —1 in conformance with the requirements in
ASTM Designation: D4491. The fabric shall have an ultraviolet (UV)
stability of 70 percent in conformance with the requirements in ASTM
designation: D4355. Geotextile blankets shall be secured in place with wire
staples or sandbags and by keying into tops of slopes and edges to prevent
infiltration of surface waters under Geotextile. Staples shall be made of 3.05-
mm (0.12-inch) steel wire and shall be U-shaped with 200-mm (8-inch) legs
and 50-mm (2-inch) crown.

m  Geotextiles may be reused if, in the opinion of the RE, they are suitable for
the use intended.

: Caltrans Storm Water Quality Handbooks Section 3
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Geotextiles, Mats, Plastic Covers

and Erosion Control Blankets

Plastic Covers

m  Plastic sheeting shall have a minimum thickness of 6 mil, and shall be keyed

in at the top of slope and firmly held in place with sandbags or other weights
placed no more than 3 m (10 ft) apart. Seams are typically taped or weighted
down their entire length, and there shall be at least a 300 mm to 600 mm (12
to 24 inches) overlap of all seams. Edges shall be embedded a minimum of
150 mm (6 inches) in soil.

All sheeting shall be inspected periodically after installation and after
significant rainstorms to check for erosion, undermining, and anchorage
failure. Any failures shall be repaired immediately. If washout or breakages
occurs, the material shall be re-installed after repairing the damage to the
slope.

Erosion Control Blankets/Mats

m Biodegradable rolled erosion control products (RECPs) are typically

composed of jute fibers, curled wood fibers, straw, coconut fiber, or a
combination of these materials. For an RECP to be considered 100%
biodegradable, the netting, sewing or adhesive system that holds the
biodegradable mulch fibers together must also be biodegradable.

—  Jute is a natural fiber that is made into a yarn, which is loosely woven

into a biodegradable mesh. It is designed to be used in conjunction with
vegetation and has longevity of approximately one year. The material is
supplied in rolled strips, which shall be secured to the soil with U-shaped
staples or stakes in accordance with manufacturers’ recommendations.

—  Excelsior (curled wood fiber) blanket material shall consist of machine

produced mats o