
Laura Hunter Gabe Solmer

Environmental Health Coalition Jill Witkowski

401 Mile of Cars Way Suite 310 San Diego Coastkeeper

National City CA 91950 2825 Dewey Road Suite 200

laurahenvironmenta1hea1th.Org San Diego CA 92106

Telephone 619 474-0220 gabesdcoastkeeper.org

Fax 619 474-1210 ji11sdcoastkeeper.org

Telephone 619 758-7743

Fax 619 223-3676

Scott Spear Sarah Brite Evans

U.S Department of Justice Schwartz Semerdjian Haile Ballard Cauley

Environmental Defense Section ioi West Broadway Suite 810

P.O Box 23986

Washington D.C 20026-3986
San Diego CA 92101

scott.spearusdoi
Telephone 619 236-8821

Telephone 202305-1593
Fax 619236-8827

Fax 202 514-8865 sarah@ssbc1aw.cOm

10

11

12

declare under penalty of perjury according to the laws of the State of California

13

14
that the above is true and correct Executed on February ii 2011 at San Diego California

15 %a
16 She1le Camp
17

18

19

20

21

22

23

24

25

26

27

28

LATHAM.WATKNS SD\776537.1
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LATHAM WATKINS LLP
Robert Howard SB No 145870

Kelly Richardson SB No 210511
Jeffrey Carlin SB No 227539

Ryan Waterman SB No 229485
Jennifer Casler-Goncalves SB No 259438

600 West Broadway Suite 1800

San Diego California 92101-3375

Telephone 619 236-1234 _____________
Facsimile 619 696-7419

Attorneys for Designated Party

National Steel and Shipbuilding Company

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

SAN DIEGO REGION

10

IN THE MATTER OF NASSCOS FIRST AMENDED NOTICE
11 OF VIDEOTAPED DEPOSITION OF SAN

TENTATIVE CLEANUP AND DIEGO REGIONAL WATER QUALITY
12 ABATEMENT ORDER NO R9-201 1-0001 CONTROL BOARD CLEANUP TEAMS

PERSONS MOST KNOWLEDGEABLE
13 FOR DESIGNATED SUBJECT

MATTERS
14

Date March 1-32011
15 Time 900 a.m

Place Latham Watkins LLP
16 600 West Broadway Suite 1800

San Diego CA 92101-3375
17

18

19 TO ALL PARTIES AND THEIR COUNSEL OF RECORD

20 NOTICE IS HEREBY GIVEN pursuant to the Presiding Officers Order Issuing Final

21 Discovery Plan dated February 18 2010 and the Presiding Officers October 27 2010

22 Discovery Order that on March through 2011 at 900 a.m National Steel and Shipbuilding

23 Company NASSCO will take the deposition of the Persons Most Knowledgeable of the

24 Cleanup Team of the San Diego Regional Water Quality Control Board Cleanup Team for

25 Designated Subject Matters This deposition will take place at the law offices of Latham

26 Watkins LLP 600 West Broadway Suite 1800 San Diego California 92101 upon oral

27 examination before Certified Shorthand Reporter duly authorized to administer oaths and will

28 continue from day to day Saturdays Sundays and holidays excepted until completed

SD\776931.1

EXHIBIT NO._

FIRST AMENDED NOTICE OF DEPOSITION OF

RWQCB PERSON MOST KNOWLEDGEABLE



PLEASE TAKE FURTHER NOTICE that the deposition may also be videotaped

stenographically recorded and recorded through such means as to provide the instant display of

the testimony NASSCO reserves the right to use any videotaped portion of the deposition

testimony at hearing in this matter

PLEASE TAKE FURTHER NOTICE THAT the Cleanup Team is required to designate

and produce those of its officers stall managing agents employees or agents who are the most

qualified to testify on its behalf as to the subject matters set forth below

SedimentiSite Investigation

Bioavailability/Bioaccumulation

10 Technological Feasibility

11 Economic Feasibility

12 Alternative Cleanup Levels

13 Alternative Remedies including monitored natural attenuation dredging capping

14 and aquatic disposal

15 Other sediment remediations in San Diego and California

16 Shipyard Administrative Record

17 Remedial Footprint

18

19 DOCUMENTS AND ITEMS TO BE PRODUCED

20 San Diego Regional Water Quality Control Boards Persons Most Knowledgeable is

21 required to produce the following items

22 DEFINITIONS

23 The following definitions shall apply to each category of documents set forth below

24 COMMUNICATIONS mean and refer to the written or verbal exchange

25 of information by any means including without limitation telephone tØlecopy facsimile or

26 other electronic medium including e-mail letter memorandum notes or other writing method

27 meeting discussion conversation or other form of verbal expression

28 DOCUMENTS shall mean and refer to any and all written printed

SD\776931.1

FIRST AMENDED NOTICE OF DEPOSITION OF

RWQCB PERSON MOST KNOWLEDGEABLE



typewritten photographic graphic or recorded materials by tape video or otherwise however

produced or reproduced including data stored in computer data stored on removable magnetic

and optical media e.g magnetic tape floppy disks and recordable optical disks e-mail and

voice mail which relate or pertain in any way to the subject matter to which the Interrogatory

refers DOCUMENTS shall further include without limitation all preliminary intermediate

and final drafts or versions of any DOCUMENT as well as any notes comments and marginalia

appearing on any DOCUMENT and shall not be limited in any way with respect to the process

by which any DOCUMENT was created generated or reproduced or with respect to the

medium in which the document is embodied DOCUMENTS shall include all writing and

10 tangible forms of expression falling within the scope of California Evidence Code 250 within

11 YOUR custody possession or control

12 PERSONS shall mean and refer to any natural person proprietorship public

13 or private corporation limited or general partnership trust joint venture firm association

14 organization board authority governmental entity or any other entity including

15 representative of such PERSONS

16 RELATING TO shall mean and refer to relating to pertaining to referring to

17 evidencing in connection with reflecting respecting concerning based upon stating showing

18 establishing supporting bolstering contradicting refuting diminishing constituting describing

19 recording noting embodying memorializing containing mentioning studying analyzing

20 discussing specifying identifying or in any other way bearing on the matter addressed in the

21 request in whole or in part

22 REGIONAL BOARD shall mean and refer to the California Regional Water

23 Quality Control Board San Diego Region

24 SHIPYARD ADMINISTRATIVE RECORD refers to the compilation of

25 indexed electronic documents distributed by the REGIONAL BOARD on April 2008 in the

26 San Diego Bay sediments cleanup proceedings regarding Tentative Cleanup and Abatement

27 Order No R9-2005-0126 and any subsequent additions thereto in connection with the

28 TENTATIVE ORDER

SDV77693

FIRST AMENDED NOTICE OF DEPOSITION OF

RWQCB PERSON MOST KNOWLEDGEABLE



SITE shall mean and refer to the Shipyard Sediment Site as described in the

TENTATIVE ORDER and TECHNICAL REPORT

TECHNICAL REPORT shall mean and refer to the Draft Technical Report for

the TENTATIVE ORDER publicly released on September 15 2010 including but not limited to

the prior drafts released publicly on December 22 2009 August 24 2007 and April 2008

TENTATIVE ORDER shall mean and refer to Tentative Cleanup and

Abatement Order R9-20 11-0001 publicly released on September 15 2010 including but not

limited to the prior drafts released publicly on December 22 2009 April 29 2005 August 24

2007 and April 2008

10 10 YOU or YOUR or CLEANUP TEAM shall mean and refer to the Cleanup

Team of the California Regional Water Quality Control Board San Diego Region formed in

12 connection with the investigation of the Shipyard Sediment Site in San Diego Bay and its

13 agents employees consultants attorneys investigators affiliates or anyone else acting on its

14 behalf

15 DOCUMENT REOUESTS

16 All DOCUMENTS RELATING TO the subject matters for which the person

17 most knowledgeable shall testify and which the person most knowledgeable relied upon in

18 connection with any work performed or conclusions reached in connection with the subject

19 matters

20 All DOCUMENTS RELATING TO the subject matters for which the person

21 most knowledgeable shall testify which are not part of the SHIPYARD ADMINISTRATIVE

22 RECORD

23 Dated February 15 2011 LATHAM WATKINS LLP

26 Attom for esignated Party

27

Natio Steel and Shipbuilding Company

28

SD\77693t.I
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PROOF OF SERVICE

am resident of the State of California over the age of eighteen years and not

party to the within action My business address is Latham Watkins 600 West Broadway

Suite 1800 San Diego California 92101 On February 15 2011 served the within

documents

NASSCOS FIRST AMENDED NOTICE OF VIDEOTAPED DEPOSITION OF
SAN DIEGO REGIONAL WATER QUALITY CONTROL BOAR CLEANUP
TEAMS PERSONS MOST KNOWLEDGEABLE

BY E-MAIL caused the above-referenced documents to be converted in digital

format .pdf and served by electronic mail to the addresses listed below

Mike Tracy

Matthew Dart

DLA Piper LLP US
401 Street Suite 1700

San Diego California 92101-4297

mike.tracy@dlapiper.com

matthew.dartdIapiper.com

Telephone 619 699-3620
Fax 619 764-6620

Michael MeDonough
Counsel

Bingham McCutchen LLP
355 South Grand Avenue Suite 4400

Los Angeles CA 90071-3106

michael.mcdonoughbingham.com

Telephone 213 680-6600

Fax 213 680-6499

Brian Ledger

Kristin Reyna

Attorney at Law
Gordon Rees LLP
101 West Broadway Suite 1600

San Diego CA 92101

bledgerägordonrees.com

kreyna@gordonrees.com

Telephone 619 230-7729

Fax 619 696-7124

Raymond Parra

Senior Counsel

BAE Systems Ship Repair Inc

P0 Box 13308

San Diego CA 92170-3308

raymond.parra@baesystems.com

Telephone 619 238-10002030

Fax 619 239-1751

Christopher McNevin

Attorney at Law

Pillsbury Winthrop Shaw Pittman LLP
725 South Figueroa Street Suite 2800
Los Angeles CA 90017-5406

chrismcnevin@pillsburylaw.com

Telephone 213 488-7507

Fax 213 629-1033

Christian Carrigan

Senior Staff Counsel

Office of Enforcement
State Water Resources Control Board

P.O Box 100

Sacramento CA 95812-0100

ccarriganwaterboards.ca gov

Telephone 916 322-3626

Fax 916 341-5896

10

11

12

13

14

15

16

17

18

19

20

21

22
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24

25

26

27
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Marco Gonzalez James Handmacher

Attorney at Law

Coast Law Group LLP
1140 South Coast Highway 101

Encinitas CA 92024

marco@coastlawgroup.com

Telephone 760 942-8505

Fax 760 942-8515

Jill Tracy

Senior Environmental Counsel

Sempra Energy
101 Ash Street

SanDiegoCA 92101

jtracy@sempra.com

Telephone 619 699-5112

Fax 619 699-5189

Leslie FitzGerald

Deputy Port Attorney

San Diego Unified Port District

P0 Box 120488

San Diego CA 92112

lfitzger@portofsandiego.org

Telephone 619 686-7224

Fax 619 686-6444

Nate Cushman

Associate Counsel

U.S Navy
SW Div Naval Facilities Engineering Command
1220 Pacific Hwy
San Diego CA 92132-5189

nate.cushman@navy.mil

Telephone 619 532-2511

Fax 619 532-1663

Sarah Brite Evans

Schwartz Semerdjian Haile Ballard Cauley

101 West Broadway Suite 810

San Diego CA 92101

Telephone 619 236-8821

Fax 619 236-8827

sarahissbc1aw.com

Attorney at Law
Morton McGoldrick P.S
P0 Box 1533

Tacoma WA 98401

jvhandmacherbvmm.com

Telephone 253 627-8131

Fax 253 272-4338

Sharon Cloward

Executive Director

San Diego Port Tenants Association

2390 Shelter Island Drive Suite 210
San Diego CA 92106

sharonsdpta.com

Telephone 619 226-6546

Fax 619 226-6557

William Brown

Brown Winters

120 Birmingham Drive 110
Cardiff By The Sea CA 92007

bbrown@brownandwinters.com

Telephone 760 633-4485

Fax 760 633-4427

Roslyn Tobe

Senior Environmental Litigation Attorney

U.S Navy
720 Kennon Street 36 Room 233

Washington Navy Yard DC 20374-5013

roslyn.tobe@navy.mil

Telephone 202 685-7026

Fax 202 685-7036

Sandi Nichols

Allen Matkins

Three Embarcadero Center 2th Floor

San Francisco CA 94111

snichols@allenmatkins.com

Telephone 415 837-1515

Fax 415 837-1516

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

SD\77693 1.1

FRST AMENDED NOTICE OF DEPOSITION OF

RWQCB PERSON MOST KNOWLEDGEABLE



Laura Hunter Gabe Solmer

Environmental Health Coalition Jill Witkowski

401 Mile of Cars Way Suite 310 San Diego Coastkeeper

National City CA 91950 2825 Dewey Road Suite 200

laurahenvironmentalhealth.org San Diego CA 92106

Telephone 619 474-0220 gabeisdcoastkeeper.org

Fax 619 474-1210 jil1äsdcoastkeeper.org

Telephone 619 758-7743

Fax 619 223-3676

Scott Spear Suzanne Varco

U.S Department of Justice Upper Varco LLP

Environmental Defense Section 225 Broadway Suite 1900

P.O Box 23986 San Diego California 92101

Washington D.C 20026-3986 svarco@envirolawyer.com

scott.spearusdoj.gov

Telephone 202305-1593
Fax 202 514-8865

10

11

declare under penalty of perjury according to the laws of the State of California

12
that the above is true and correct Executed on February 15 2011 at San Diego California

15
ShejR.Caml1

16

17

18

19

20

21

22

23

24

25

26

27

28
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION

In the matter of Tentative Cleanup San Diego Water Board Cleanup

and Abatement Order No R9-201 1- Teams Amended Witness

0001 Shipyard Sediment Cleanup Designations

TO ALL PARTIES AND TO THEIR ATTORNEYS OF RECORD HEREIN

PLEASE TAKE NOTICE that pursuant to the Presiding Officers February

18 2010 Order Issuing Final Discovery Plan Etc and all applicable Orders

in the above-referenced proceeding Designated Party the California

Regional Water Quality Control Board San Diego Region Cleanup Team

Cleanup Team hereby designates the following witness who may testify

in the above-referenced proceeding

David Gibson Executive Officer Former Branch Chief of the Water

Quality Restoration Standards Branch and an Environmental

Program Manager

David Barker Branch Chief of the Surface Waters Basins Branch

and Supervising Water Resource Control Engineer

Julie Chan Branch Chief of the Ground Water Basins Branch and

Supervising Engineering Geologist

Craig Carlisle Senior Engineering Geologist

Tom Alo Water Resource Control Engineer ExHlBITNO._

8av



Vicente Rodriguez Water Resource Control Engineer

All persons designated as witnesses by any other Designated Party

under the Presiding Officers February 18 2010 Order Issuing Final

Discovery Plan Etc and all applicable Orders

PLEASE TAKE FURTHER NOTICE that Alan Monji Cynthia Gorham-Test

Benjamin Tobler and Peter Peuron all of whom were previously designated

as potential witnesses by the Cleanup Team will not testify

Each of the specifically-identified above-referenced witnesses may testify

regarding some or all aspects of Cleanup and Abatement Order No R9-

2011-0001 and/or the contents of the accompanyin.g Draft Technical

Report has agreed to testify in this proceeding and is sufficiently familiar

with this proceeding to submit to an oral deposition concerning his or her

specific testimony but none will be paid fee for his or her testimony

Each of the specifically-identified above-referenced witnesses may testify

as percipient witness and/or with the exception of Vicente Rodriguez

may offer an expert opinion within the scope of his or her expertise as an

employee of the San Diego Water Board



The address for all of the specifically-identified witness above is 9174 Sky

Park Court Suite 100 San Diego CA 92123-4353

Dated January 18 2011 Respectfully submitted

CALIFORNIA REGIONAL WATER
QUALITY CONTROL BOARD SAN
DIEGO REGI9N CL/JP

TEAM

By

14istian
Carriga3/
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TENTATIVE

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION

RESOLUTION NO 200 1-02

RESOLUTION REQUIRING SEDIMENT STUDIES FOR ESTABLISHING

SHIPYARD SEDIMENT CLEANUP LEVELS

FOR
NATIONAL STEEL AND SHIPBUILDING COMPANY

SAN DIEGO COUNTY

The California Regional Water Quality Control Board San Diego Region hereinafter

Regional Board finds that

The Regional Board must establish final sediment cleanup levels for National

Steel and Shipbuilding Company NASSCO in accordance with State Water

Resources Control Board Resolution No 92-49 Policies and Procedures for

Investigalon and cleanup and Abatement of Discharges under Waler Code

Section 13304

Elevated levels of pollutants exist in the San Diego Bay sediment adjacent to

NASSCO The concentration of these pollutants causes or threatens to cause

condition of pollution that harms the beneficial uses designated for San Diego

Bay

On March 10 1999 the Regional Board adopted Resolution No 99-20

establishing interim sediment cleanup levels for NASSCO The interim cleanup

levels were derived from the AET cleanup levels for Campbell Shipyard and

Shelter Island Boatyard

On March 10 1999 the Regional directed the Executive Officer to establish an

informal peer review panel to determine the appropriateness of using the

Campbell Shipyard AET cleanup levels at NASSCO

NASSCO has perfonned assessment activities to delineate the extent of these

pollutants adjacent to its facility Four reniediation areas were identified which

contained copper zinc and mercury concentrations that exceeded the Campbell

Shipyard and Shelter Island Boatyard AET cleanup levels

Six cleanup level options have been selected for establishing fiuial sediment

cleanup levels at NASSCO The six options consist of the following

Option Background Reference Station

Option Effects Range Median

Option Campbell Shipyard Shelter Island Boatyard AET Levels 20%

Safety Factor Pre-Sampling Program

EXHIWT NO._
/L



Tentative Resolution No -2- NASSCO

200 1-02

Option Campbell Shipyard Shelter Island Boatyard ART Levels Pre

Sampling Program

Option Site-Specific AET Levels Comprehensive Chemical Analysis

Option No Action

These options have been considered and evaluated in the February 16 2001

Final-Regional Board Report Shipyard Sediment Cleanup Levels NA SS CO

Southwest Mai inc Shipci ds Sun Dicgo Bay and Responre Cominensi

Regioflal BoQ diepoi Slnpyaid Senen CieanUp LeteA N4SS0

Sothes Mann Shipyaids.San Diego Bay

There are variety of complimentary approaches available to derive cleanup

levels e.g Apparent Effects Threshold AET Equilibrium Partitioning Spiked

Sediment Toxicity human health risk assessment which taken together can

provide firmfoundation for site specific cleanup level at NASSCO that would

be fully protective of beneficial uses

The Regional Board has notified the discharger and all known interested parties of

its intent to establish final sediment cleanup levels for NASSCO

The San Diego Unified Port District Port District owns the land where NASSCO

is located The Port District has been notified of this proposed Regional Board

action and has been provided with the opportunity to participate pursuant to Water

Code Section 13307

10 This action is exempt from the requirements of the California Environmental

Quality Act Public Resources Code 21000 et seq in accordance with Title 14

California Code of Regulations Chapter Section 15270

11 The Regional Board in public meetings on October 11 2000 and February 21

2001 heard and considered all comments pertaining to the proposed action



Tentative Resolution No -3- NASSCO
2001-02

NOW THEREFORE BE IT RESOLVED THAT

The Executive Officer shall issue Water Code Section 13267 letters to NASSCO

requuing the submission of site specific study by Tone 21 2001 to develop

sediment cleanup levels and identify sediment cleanup alternatives The Site Specific

Study should include at minimum the information described below

Site Specific Study to Develop Cleanup Levels

NASSCO shall submit work plan and time schedule to complete site

assessment develop sediment cleanup levels including an adequate margin of

safety for constituents of concern identified through on-site chemical

screening

ii NASSCO shaLl develop cleanup alternatives with projected cleanup costs

iii NASSCO shall determine cleanup levels through scientifically defensible

methods and designed to provide adequate protection for the most sensitive

beneficial use of San Diego Bay This requires that an extremely broad group

of organisms that are affected by water quality conditions be considered

These include benthic living in sediments and epibenthic living on the

surface of sediments organisms organisms living in the water waterfowl and

shorebirds and terrestrial animals including humans which eat aquatic

organisms

iv NASSCO shall determine cleanup levels for each constituent of concern by

several complimentary methods as determined by Regional Board staff There

is no single method that measures the effects of contaminated sediments at all

times and to all organisms The selection of complementary allow for the

integration of empirical data developed for Apparent Effects Thresholds

AET theoretical information used in Equilibrium Partitioning EqP and

cause and effect relationships established by spiked bioassays The methods

used to determine cleanup levels shall at minimum include the following

Equilibrium Partitioning EqP Approach Cleanup levels will be

established at chemical concentrations in sediment that ensure interstitial

water concentrations do not exceed adopted water quality objectives or

USEPA water quality criteria in the absence of adopted water quality

objectives

Apparent Effects Threshold The Apparent Effects Threshold AET
approach is the sediment concentration of contaminant above which

statistically significant biological effects e.g amphipod mortality in

bioassays depressions in the abundance of benthic infauna would always

be expected The method applies the triad of chemical toxicological and



Tentative Resolution No -4- NASSCO

2001-02

benthic community field survey measures to determine concentration in

sediments above which adverse effects are always expected

Spiked Sediment Toxicity Dose response measurements are established

by exposing test organisms to sediments that have been spiked with

known amounts of chemicals or mixtures of chemicals

NASSCO shall assess access the potential health risk to humans from

exposure to pollutants through the food chain attributable to the contaminated

sediment If preliminary screening indicates an unacceptable risk to human

health detailed human health risk assessment shall be conducted

vi NASSCO shall submit other additional information on cleanup costs

alternatives and methods as determined by Regional board staff In

determining this information staff will review and update the August 1995

letter from the Regional Board to NASSCO and describing the minimum

criteria for contaminated sediment assessment

RIP3 ft3 as described on Page 29 of theSebruary 16 2001 staff reoçt titled Final

Regional Boazdkeport Shipyard Sediment Cleanup Levels rNASSO Southwest

Marine Sluyards San Qiego Bay shall serve as-the aclcgroflnd EeferenŒe

Statioif representing background sedijnent undttiotts that existed before the

discharge at NAsaco and Southwest MannØ Thebac1ound sediment chemicaj

cbricentrhtdiis it REF03 fdr the hernicals dncrutjRASSc.Oiudwle

OuIsthueOt BakgittiiidRferŒnc Station

Dry Weiglwg/kg

.___ -.---

87.5

Zinc

LºiLU 41

.-
PCBs

-.____ ._____ 0.12

MŒiuury

information indica1esàcbane isapfroprintç



Tentative Resolution No NASSCO

200 1-02

John Robertus Executive Officer do hereby certi the foregoing is a/it/I trite cind

correct copy of an Order adopted by the Galfornia Regional Water Quauittj control

Board San Diego Region on Fcbruay 2001

TENTATIVE

JOHN ROBERTUS

Executive Officer
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Californiagional Water Qualitontro1 Board

San Diego Region

Internet Addiese bp//www.swrcb.an.ov/rwqcb9
Wwstan thckox

9771 Clairernont Mesa Boulevard Suite San Dien California 92124.-I 324
GY Davis

Secretary for Phone 858 467-2952 FAX 558 571-6972
Gcriirnor

Environmental

Protection

June 2001

CERTIFIED-RETURN RECEIPT REOtJESTED
7000 1530 0002 7651 1684

Mr Mike Chee

National Steel and Shipbuilding Company

Harbor Drive and 28th Street

San Diego CA 92113

Dear Mr Chee

ASSESSMENT AND REMEDIATION OF CONTAMINATED SEDIMENTS IN SAN

DIEGO BAY AT NASSCO AM SOUTHWEST MARINE SHIPYARDS

On February 21 2001 the Regional Board adopted Resolution No 2001-02 RESOLUTION

REQUiRiNG SEDIMENT STUDiES FOR ESTABLISHING SHIPYARD SEDIMENT CLEANUP

LEVELS FOR NATIONAL STEEL AND SHIPB UILDIIJG COMPANY SAW DIEGO COUNTY

As you know Resolution 2001-02 directs me to issue Water Code.Section 13267 letter to

NASSCO requiring the submission of site-specific study to develop sediment cleanup levels

and identify sediment cleanup alternatives

Accordingly pursuant to California Water Code CWC Section 13267 hereby direct NASSCO

to conduct site-specific study in accordance with the attached document GUIDELINES FOR

ASSESSMENT AND REMEDIATION OF CONTAMiNATED SEDIMENTS hV SAN DIEGO BAY

ATNASSCO AND SOUTH WEST MARiNE SHIPYARDS June 2001 As first step

Southwest Marine shall develop and submit to the- Regional Board by June 25 2001 workplan

and time schedule for development of the site assessment sediment cleanup levels sediment

cleanup alternatives and cleanup costs as described in the attached guidelines

Under CWC Section 13268 any person failing or refusing to furnish information requested under

the authority of CWC Section 13267 is guilty of misdemeanor and may be subject to civil

liability Civil liability may be imposed administratively by the Regional Board in an amount not

to exceed $1000 per day per violation

XHIBIT NOi-
California Environment-al Protection Agency

Recycled Paper

SAR065405



__________

Mr Mike Chee

NASSCO

June 12001

If you have any questions or require
additional assistance please contact either Mr Tom Mo of

my staff at 858 636-3154 or Ms Ken Cole of my staff at 858 467-2798

Sincerely

ROBERTUS

Executive Officer

JHRdtbiea

Enclosure Guidelines for Assessment and Remediation of Contaminated Sediments in San

Diego Bay at NASSCO and Southwest Marine Shipyards June 2001

NASSCO File No 03-0066.05

NASSCO 13267 Letter Assessment and Remediatiendoc

California Environmental Protection Agency

Recycled Paper

-2-

SAR065406
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LIST OF ACRONYMS AND ABBREViATIONS

AET Apparent Effects Threshold

AQUA Aquaculture Beneficial Use

AVS/SEM Acid Volatile Sulfide Simultaneously Extracted Metals

Bight 98 Southern California Bight 1998 Regional Marine Monitoring

Survey

BIOL Preservation of Biological Habitats of Special Significance

BSAFs Biota-to-Sedimeflt Accumulation Factors

CTR California Toxics Rule

COMM Commercial and Sport Fishing Beneficial Use

EC50 Median Effective Concentration

EqP Equilibrium Partitioning Approach

EST Estuarine Habitat Beneficial Use

Kp Partitioti Coefficients

LAET Lowest Apparent Effects Threshold

LC50 Median Lethal Concentration

MAR Marine Habitat Beneficial Use

MIGR Migration of Aquatic Organisms Beneficial Use

NAV Navigation Beneficial Use

NASSCO National Steel and Shipbuilding Company

OHHEA Office of Environmental Health and Hazard Assessment

PAHs Polyn uclear Aromatic Hydrocarbons

PCBs Polychlorinated Biphenyls

PCTs Polychiorinated Triphenyls

RARE Rare Threatened or Endangered Species Beneficial Use

REC1 Contact Water Recreation Beneficial Use

REC2 Non Contact Water Recreation Beneficial Use

REF-03 Reference Station

SCCWRP Southern California Coastal Water Research Project

SHELL Shellfish Harvesting Beneficial Use

SPWN Spawning Habitat Beneficial Use

SSD1T Sediment Serial Dilution Toxicity Test

TOC Total Organic Carbon

TPH Total Petroleum Hydrocarbons

TR Tissue Residue biota-water-sedifliefli equilibrium

partitioning approach

TRGs Tissue Residue Guidelines

Triad Approach Sediment Quality Triad Approach

WILD Wildlife Habitat Beneficial Use
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DEFINITIONS

Acute Toxicity The immediate or short-term response of an organism to

chemical substance Lethality is the response that is most commonly

measured in acute toxicity tests

Benthic Invertebrate Community The assemblage of various species of

sediment dwelling organisms that are found within an aquatic ecosystem

Bioaccumulatiofl The net accumulation of chemical substance by an

organism as result of uptake from all environmental sources

Bioaccumulative Substances The chemicals that tend to accumulate in the

tissues of aquatic organisms

BloavailabilitY The fraction of chemical present in the sediment that is

available for uptake by organisms

Bulk Sediment Sediment and associated porewater

Chronic Toxicity The response of an organism to long-term exposure to

chemical substance Among others the responses that are typically

measured in chronic toxicity tests include lethality decreased growth and

impaired reproduction

EC50 Concentration of toxicant predicted to cause sublethal effect in 50% of

test organisms over the course of an exposure period

Endpoint The response measured in toxicity test

LC50 Concentration of toxicant predicted to cause lethal effect in 50% of

test organisms over the course of an exposure period

Porewater The water that occupies the spaces between sediment particles

Sediment Particulate material that usually lies below water

Toxicity Test laboratory experiment that measure the response e.g

survival growth or reproduction of an organism following exposure to

sample suspected of containing harmful substances

Wildlife The reptiles amphibians birds and mammals that are associated with

aquatic ecosystems e.g piscivorous fish eating wildlife
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INTRODUCTION

Elevated levels of pollutants exist in the bay bottom sediments adjacent to

NASSCO and Southwest Marine shipyards The concentrations of these

pollutants cause or threaten to cause condition of pollution that harms aquatic

life beneficial uses designated for San Diego Bay The concentrations of these

pollutants may also present aquatic-dependent wildlife and human health risks

from exposure to pollutants through the food chain attributable to the

contaminated sediment

The purpose of this document is to provide guidelines for the assessment and

remediatiori of contaminated sediments in San Diego Bay at NASSCO and

Southwest Marine shipyards The Regional Board is requiring NASSCO and

Southwest Marine shipyards to perform an investigation to determine The

nature and extent of the waste discharges The biological effects and human

health risk associated with bay sediments containing pollutants resulting from the

discharges and Appropriate cleanup and abatement measures

II REGIONAL BOARD MANDATE

The Regional Board designates cleanup levels for contaminated bay sediment

sites in accordance with the enclosed State Water Resources Control Board

Resolution No 92-49 POLICIES AND PROCEDURES FOR INVESTIGATION

AND CLEANUP AND ABATEMENT OF DISCHARGES UNDER WATER CODE
SECTION 13304 Resolution No 92-49 is state policy that establishes policies

and procedures for investigation and cleanup and abatement under Water Code

Section 13304 The Resolution establishes the basis for determining cleanup

levels of waters of the State and sediments that impact waters of the State

Resolution No 92-49 provides that disohargers are required to cleanup and

abate the effects of discharges in manner that promotes attainment of

either background water quality or the best water quality which is reasonable if

background levels of water quality cannot be restored... Alternative cleanup

levels less stringent than background must among other things not

unreasonably affect present and anticipated beneficial uses of waters of the

State The Resolution also includes procedures to investigate the nature and

horizontal and vertical extent of discharge and procedures to determine

appropriate cleanup and abatement measures

lii PRESUMPTIVE CLEANUP GOAL

Under the terms of Resolution No 92-49 the Regional Board is obligated to have

presumptive cleanup goal to require cleanup to attain background water quality

conditions The Regional Board will establish cleanup level above background

water quality conditions only if the Board determines that it is technologically or

economically infeasible to achieve background water quality conditions If the

Regional Board makes such determination the Board will then select cleanup

level that is based on the lowest levels which are technologically or economically
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achievable and that will not unreasonably affect present and anticipated

beneficial uses of waters of the Region This approach provides for determining

and establishing level of water quality protection which is reasonable without

allowing or causing an unreasonable effect on water quality

IV BENEFICIAL USES TO BE PROTECTED

The Basin Plan designates 12 beneficial uses for San Diego Bay that may be

adversely affected by the contaminated sediment Contaminated bay bottom

sediments may adversely affect eleven of the beneficial uses These beneficial

uses fall into four broad categories as shown below

AQUATIC LIFE AQUATIC -DEPENDENT HUMAN HEALTH NAVIGATION AND

BENEFICAL USES WILDLIFE BENEFICAL BENEFICIAL USE SHIPPING BENEFICICAL

USES USES

Estuarine Habitat EST Wildlife Habitat WILD Contact Water Recreation Navigation NAV
REC1

Marine Habitat MAR Preservation of Biological Non Contact Water

Habitats of Special Recreation REC2
Significance BIOL

Migration of Aquatic Rare Threatened or Shellfish Harvesting

Organisms MIGR Endangered Species SHELL
RARE

Preservation of Biological Commercial and Sport

Habitats ol Special Fishing COMM
Significance BIOL

The environmental threat associated with contaminated sediments is caused by the

tendency of many chemical substances discharged into marine waters to attach to

sediment particles and thus accumulate to high concentrations in the bay bottom

sediments The bottom sediments support biological communities of benthic or

bottom dwelling organisms e.g worms clams bottom feeding fish that live in

and eat marine sediment The marine sediments may also serve as spawning

habitat for many pelagic species that inhabit the water column e.g invertebrates

and fish The elevated concentrations of chemicals in the sediment may cause

acute mortality or can affect the reproductive behavior egg hatching

characteristics and the early life development of these organisms In addition to

acute mortality and abnormal development phenomena contaminated sediments

can also lead to the accumulation of contaminants in organisms due to the effects

of bioaccumulation In addition biomagnification of the contaminants can occur in

the food chain when smaller contaminated organisms are consumed by higher

trophic level species including humans The primary and by far the most

significant threat to the public health are the consumption of fish and shellfish

contaminated by chemicals in the sediment

Shipping travel or transportation by private military or commercial vessels is an
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important beneficial use in San Diego Bay The protection
of this beneficial use is

dependent upon maintaining appropriate depths in shipping channels and vessel

berthing areas by carrying out maintenance dredging The Navigation NAV
beneficial use can be adversely affected when maintenance-dredging projects are

stymied due to water quality problems associated with the resuspension and

migration of contaminants from contaminated bay sediments to previously

uncontaminated areas The Navigation beneficial use can also be affected when

contaminants in bay sediments complicate the disposal of dredged sediment by

exceeding criteria for the ocean disposal of dredged sediment or the beneficial

reuse of dredged sediment e.g beach replenishment from maintenance dredging

projects

NASSCOs and Southwest Marines investigation must address the development

of cleanup levels to protect the aquatic life aquatic-dependent wildlife human

health and navigation and shipping categories of beneficial uses The Regional

Board is making the assumption that The benthic community covered under

the marine habitat beneficial use Aquatic-dependent wildlife e.g birds

mammals and reptiles consumption of fish and other aquatic organisms

covered under the Wildlife Habitat beneficial use and The human

consumption of fish and shellfish covered under the Commercial and Sport

Fishing and Shellfish Harvesting beneficial uses represent the most sensitive

beneficial uses needing protection from contaminated sediment at NASSCO and

Southwest Marine shipyards

SITE REMEDIATION CLEANUP GOALS

The Regional Board is mandated under Resolution 92-49 to require cleanup to

either Attain sediment chemistry background conditions or if background

conditions cannot be achieved attain sediment chemistry conditions as close to

background as possible that will protect beneficial uses There are three

categories of beneficial uses requiring protection aquatic life beneficial uses

aquatic-dependent wildlife beneficial uses and human health beneficial uses

Accordingly tour broad investigations are required to develop CLeanup levels

to attain background conditions or as close to background conditions as possible

Cleanup levels to protect aquatic life beneficial uses Cleanup levels to

protect aquatic-dependent wildlife beneficial uses and Cleanup levels to

protect human health The work activities required and the associated sequence

of these work activities are illustrated in the following figures in Appendix

Figure NASSCO Southwest Marine Shipyards Cleanup Level

Methodology Selection

Figure Sediment Cleanup Levels to Protect Aquatic Life

Figure Sediment Cleanup Levels to Protect Aquatic-Dependent Wildlife

Figure Sediment Cleanup Levels to Protect Human Health

Vi SITE REMEDIATION WORKPLAN

NASSCO and Southwest Marine shipyards shall develop and submit to
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the Regional Board by June 25 2001 workplan and time schedule for

development of the site assessment sediment cleanup levels sediment

cleanup alternatives and cleanup costs associated with the following

Sediment cleanup levels to attain background conditions or as close to

background conditions as possible Sediment cleanup levels to protect

aquatic life beneficial uses Sediment cleanup levels to protect aquatic-

dependent wildlife beneficial uses and Sediment cleanup levels to

protect human health The workplan shall conform to the guidelines

contained in this document and be subject to the approval of the Regional

Board Executive Officer

The workplan shall contain the following main elements describing the

work to be done in conformance with the guidelines contained in this

document

Spatial Site Assessment The workplan shall include detailed

description of the study design to define and analyze the extent and

magnitude of sediment contaminants and associated biological

effects related to shipbuilding and repair activities

Spatial Data Analysis The workplan shall include conceptual

framework for assessing sediment quality
and the potential for

impairment of aquatic life aquatic-dependent wildlife and human

health beneficial uses Additionally the workplan shall include

detailed description of the maps that will be developed to depict the

areas where there is potential for beneficial use impairment

Numerical bata Analysis to Determine Sediment Cleanup

Levels The workplan shall provide description of the

methodologies to be used for developing sediment cleanup levels

to protect aquatic life aquatic-dependent wildlife and human health

beneficial uses Additionally the workplan shall provide detailed

description of the maps that will be developed to depict the areas

exceeding the sediment cleanup levels

Cleanup Alternatives Analyses The workplan shall include

description of the methodologies to be used for developing

technological and economic feasibility analyses for each of the

sediment cleanup levels and applicable cleanup methodologies

including an evaluation of the potential
benefits and adverse effects

associated with each strategy

Selection of Target Cleanup Level The workplan shall include

description of the methodologies to be used for selection of the final

cleanup level If the final recommended cleanup level does not

attain background levels the final report must include justification

for an alternative cleanup level which is as close to background as

possible based on the technological and economic feasibility
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analyses for each of the cleanup levels and cleanup

methodologies

Logistics and time schedule The workplan shall describe the

overall field and laboratory logistics
for the site investigation and

remediation The time schedule shall include dates for completing

all major tasks in an expedited time frame

7lnformation Management In order to facilitate data sharing

NASSCO and Southwest Marine shipyards shall enter data into

data management system consistent with the standardized data

transfer format protocols established by the Southern California

Bight 1998 Regional Marine Monitoring Survey Bight 98 Steering

Committee Southern California Coastal Water Research Project

SCCWRP Data collected from the project shall be provided to

the Regional Board in electronic and paper format

Quality Assurance and Quality Control The Quality Assurance

Plan including field and laboratory methods shall be modeled on

the Quality Assurance Manuals prepared for the Bight 98 Steering

Committee Southern California Coastal Water Research Project

The Quality Assurance Plan shall include provisions for notifying

Regional Board staff of sampling activities and provisions for split-

sampling program with the Regional Board

Project Management Each component of the site remediation

investigation shall be conducted under the direction of appropriately

qualified professionals licensed where applicable and competent

and proficient
in the fields pertinent to the issue of sediment

cleanup statement of qualifications
of the responsible lead

professionals shall be included in all plans and reports submitted by

NASSCO and Southwest Marine shipyards

VII SPATIAL SITE ASSESSMENT

NASSCO and Southwest Marine shipyards shall define and analyze the extent

and magnitude of sediment contaminants and associated biological effects

related to shipbuilding and repair activities within and adjacent to their

leaseholds The site assessment shall include sufficient detail and address all

necessary factors to develop Sediment cleanup levels to attain background

conditions or as close to background conditions as possible Sediment

cleanup levels to protect aquatic life beneficial uses Sediment cleanup levels

to protect aquatic-dependent wildlife beneficial uses and Sediment cleanup

levels to protect human health beneficial uses
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General Spatial Site Assessment Guidines

Sampling Locations NASSCO and Southwest Marine shipyards

shall specify the number and locations of sampling stations within

and adjacent to the shipyard leaseholds The station selection shall

facilitate producing maps that illustrate areas where there is

potential
for beneficial use impairment and facilitate the

development of sediment cleanup levels that protect aquatic life

aquatic-dependent wildlife and human health beneficial uses

Reference Stations NASSCO and Southwest Marine shipyards

shall specify the number and location of offsite reference stations to

evaluate statistically significant
differences between reference

conditions and site conditions with respect to sediment chemistry

toxicity benthic community structure and bioaccumulation The

reference stations should be representative of current water quality

conditions of San Diego Bay including bay-wide urban

anthropogenic sources of pollutants at concentrations that are

nontoxic and excluding sources of pollutants associated with

shipbuilding and repair activities These sites shall have similar

physical characteristics e.g grain size water depth and total

organic carbon as compared to the NASSCO and

Southwest Marine shipyard sediment conditions

Sediment and Pore Water Chemistry The list of contaminants

to be measured include metals arsenic cadmium chromium

copper lead mercury nickel silver zinc butyltin species

polychiorinated biphenyts PCBs/ polychiorinated triphenyls

PCTs polynu clear aromatic hydrocarbons PAHs total petroeum

hydrocarbons TPH and any other chemical constituent

associated with shipbuilding and repair activities believed to be

present in bay sediment

Pollution Sources NASSCO and Southwest Marine shipyards

shall determine and describe the sources of pollution which caused

the contaminated sediment to exist Both shipyard and non-

shipyard sources shall be evaluated for current and/or historic

activities that may have contributed contaminants to San Diego

Bay

Background Conditions Spatial Site Assessment Guidelines

NASSCO and Southwest Marine shipyards shall determine the

vertical and horizontal extent of sediment contaminants associated

with shipbuilding and repair activities that are present in bay

sediment in excess of background concentrations within and

adjacent to their leaseholds
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For the purposes of this assessment background sediment

chemical concentrations are defined as the current chemical

concentrations in the sediment absent the existence of the

shipyards i.e excluding the pollutant loading by NASSCO arid

Southwest Marine and considering urban storm water inputs only

The background sediment chemical concentrations are represented

by the sediment pollutant
concentrations found at Relerence

Station REF-03 as described on Page 29 of the February 16

2001 staff report titled Final Regional Board Report Shipyard

Sediment Cleanup Levels NASSCO Southwest Marine

Shipyards San Diego Bay REF-03 is located on the northeast

side of San Diego Bay at the end of Broadway Pier The

background sediment chemical concentrations at REF-03 for the

chemicals of concern at NASSCO and Southwest Marine include

Constituent Background Reference Station

Dry Weight mg/kg

Copper 87.5

Zinc 139

Lead 41

PCBs 0.12

Mercury 0.57

San Diego Bay water quality chemistry toxicity and biological

information will soon be available from Bight 98 Regional Board

staff is working with SCCWRP to determine alternate background

chemical concentrations for NASSCO and Southwest Marine using

the Bight 98 data Bight 98 sample stations will be identified based

on the following criteria The stations should have similar

physical characteristics as the shipyard sediments e.g grain size

water depth and TOC The sediment is representative of urban

watershed loading only The sediment is representative of non-

toxic sediments in San Diego Bay and The sediment contains

healthy benthos The Regional Board may replace the REF-03

sediment chemical concentrations with the Bight 98 sediment

chemical concentrations to define background concentrations at

NASSCO and Southwest Marine

Aquatic Life Investigation Spatial Site Assessment Guidelines

NASSCO and Southwest Marine shipyards shall specify the

number and locations of sampling stations within and adjacent to

their leasehoids to determine areas where there is potential for

aquatic life impairment and to facilitate the development of

sediment cleanup levels that protect aquatic life as defined in

Section VIII Aquatic Life Cleanup Level Guidelines

The stations shall be assessed using the Sediment Quality Triad
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Approach Triad Approach The Triad Approach consists of

synoptic measures of sediment chemical contamination and

biological effects The three components of the Triad Approach

are

Sediment chemistry

Sediment sediment-water interface and pore water

toxicity determined through bloassays and

Benthic community structure determined through

taxonomc analyses of macrofauna

Chemical analyses provide information on the mixtures and

concentrations of contaminants in the sediments and pore water

that may be harmful to marine biota Bioassays provide information

on the relative bioavailability and toxicity of sedimentsorbed

contaminants under laboratory conditions where the effects of

many natural environmental factors are controlled The benthic

community analyses provides corroborating evidence from resident

biota regarding major compositional alterations to component of

the ecosystem under in situ conditions The data from the three

independent measures are complimentary and provide

preponderance of empirical evidence of both contamination and

effects that can be used to classify the relative quality of sediments

Sediment Chemistry Sediment samples shall be measured for

metals arsenic cadmium chromium copper lead mercury nickel

silver zinc butyltin species PCBsIPCTs PAHs TPH and any

other chemical constituent associated with shipbuilding and repair

activities believed to be present in bay sediment Additionally

sediment grain size distribution and TOG shall be measured to help

interpret the concentrations of sediment contaminants and toxicity

results

Sediment Toxicity Sediment toxicity shall be evaluated using

whole sediment samples sediment-water interface samples and

interstitial water samples Toxicity of whole sediments will be

measured using 0-day amphipod Eohaustorius estuarius

survival test toxicity at the sediment water interface will be

measured using the bivalve Mytilus edulis development test and

toxicity of interstitial water will be measured using the sea urchin

purpuratus fertilization test The amphipod survival test and sea

urchin fertilization test provide acute and critical life stage effects

data respectively while the bivalve development test will provide

sublethal data on the effects of contaminant diffusion from whole

sediment into the water
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Benthic Community Benthic community structure analyses

shall include identifying and enumerating the invertebrate

organisms living in the sediments The community shall be

described using variety of metrics including conventional

parameters such as total abundance and abundance of individual

species species diversity and numbers of indicator taxa In

addition the Bay Protection and Toxic Cleanup Program and/or the

Southern California Bight 1998 Benthic Response Index for Bays

arid Harbors shall be used to identify stations containing degraded

benthos It is anticipated that the Bight 98 index will be available

for use by the end of December 2001

Pore Water NASSCO and Southwest Marine shall specify

subset of sampling stations from the overall number of stations

proposed for the Triad Approach to derive empirical sediment

partition coefficients for the Equilibrium Partitioning Approach

discussed in Section VIll.B.2. Pore water samples shall be

measured for metals arsenic cadmium chromium copper lead

mercury nickel silver zinc butyltin species PCBs/PCTs PAHs

TPH and any other chemical constituent associated with

shipbuilding and repair activities believed to be present in bay

sediment Additionally the pore water samples shall be measured

for ammonia to help interpret the concentrations of pore water

contaminants and toxicity results Sediment normalization shalt

also be conducted on the pore water samples to account for the

bioavailability of the chemical of concern e.g TOC-normalization

for nonionic organic chemicals and Acid Volatile

Sulfide/Simultaneously Extracted Metals AVSISEM-normalizatiofl

for metals Laboratory detection limits shall be established at or

below California Toxics Rule CTR water quality criterion

ID Aquatic-Dependent Wildlife and Human Health Investigation Spatial

Site Assessment Guidelines

NASSCO and Southwest Marine shall review the sediment

chemistry data collected from the site assessment and determine if

contaminants listed in Appendix Table are present in

concentrations that have the potential to bioaccumulate in aquatic

food webs Appendix Table is listing of target analytes

recommended by the EPA Fish Contaminant Workgroup

Guidance for Assessing Chemical Contaminant Data For Use in

Fish Advisories Volume Fish Sampling and Analysis Second

Edition September 1995 EPA 823-R-95-007 The target analytes

consist of metals organochiorine pesticides organophosphate

pesticides chlorophenoxy herbicides PAHs PCBs and

dioxins/furans NASSCO and Southwest Marine can exclude an

analytes from the recommended list if historic tissue or sediment

data collected within their leaseholds indicate that an analytes is

not present at level of concern to wildlife or human health or ii an
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analytes is not associated with shipbuilding and repair activities

Exclusion of any target analyte will require justification by NASSCO

and Southwest Marine and approval from the Regional Board

Executive Officer

NASSCO and Southwest Marine shall identify and propose

numerical fish/shellfish tissue residue guidelines TRGs for the

protection of human health and aquatic-dependent wildlife The

TRGs shall be subject to the approval of the Regional Board

Executive Officer Current information indicates that the following

guidelines can be used to evaluate the potential for the

bioaccumulation of contaminants in aquatic food webs

TRGs for Human Health Protection The human health

bioaccumulatiofl tissue residue criteria established by the

Office of Environmental Health Hazard Assessment

OHHEA

TRGs for Aquatic-Dependent Wildlife Protection for

aquatic-dependent wildlife protection The wildlife

bioaccurnulatiOfl tissue residue criteria established by the

New York State Department of Environmental Conservation

Division of Fish Wildlife and Marine Resources

NASSCO and Southwest Marine shipyards shall conduct 28-day

sediment bioaccumulatiofl tests using the burrowing clam Macoma

nasuta for all contaminants identified as having potential to

bioaccumulate in aquatic food webs to levels that would adversely

affect aquatic-dependent wildlife or human health Macoma nasuta

is native to and widely distributed in San Diego Bay and actively

ingest surface sediments The shipyards shall specify the number

and locations of sampling stations within and adjacent to their

leaseholds to conduct the bioaccumulatiofl tests

NASSCO and Southwest Marine shall compare the tissue

concentrations of the clams to Tissue residue guidelines

described above and Tissue concentrations of clams exposed

to reference sediments The comparisons will be used to

Evaluate the potential for contaminant uptake and subsequent food

chain transfer of contaminants from the sediment and

Determine the sediment areas where there is potential for

aquatic-dependent wildlife risks and human health risks associated

with the contaminated sediment
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Viii SPATIAL DATA ANALYSIS

Conceptual Framework

NASSCO and Southwest Marine shall develop conceptual

framework for evaluating sediment quality
within and adjacent to

their leaseholds The framework shall be consistent with the

framework developed by EPA for the St Louis River Area of

Concern Development of Framework for Evaluating Numerical

Sediment Quality Targets and Sediment Contamination in the St

Louis River Area of Concern December 2000 EPA 905-R-00-008

The framework shall consist of Decision-making flow charts to

evaluate each sample station for the following four indicators

sediment chemistry toxicity sediment sediment-water interface

and pore water benthic community structure and

bioaccumulatiOfl and decision matrix based on the four

indicators to assess the potential for impairment of aquatic life

aquatic-dependent wildlife and human health beneficial uses

Spatial Site Assessment Maps

Modeling Program NASSCO and Southwest Marine

shipyards shall illustrate the following using an appropriate

modeling program

Horizontal and vertical distribution and magnitude of

chemical contaminant concentrations for sediment areas

containing contaminants exceeding background

concentrations

Spatial distribution and magnitude of areas where there

is potential for aquatic Ufe impairment identified from the

decision matrix

Spatial
distribution and magnitude of areas where there

is potential for aquatic-dependent wildlife impairment

identified from the decision matrix

Spatial distribution and magnitude of areas where there

is potential for human health impairment identified from

the decision matrix

Thiessen Polygons The maps discussed above shall

also be illustrated using Thiessen polygons or other

equivalent methodology Thiessen polygons are created by

constructing straight
lines from each station to every nearby

selected station that can be reached without crossing any

other straight
line and then constructing the perpendicular

bisector of each radius Each Thiessen polygon will
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represent the single station located within the polygon and

all points within given Thiessen polygon are closer to that

station than to any adjacent station In complex localized

environments such as the shipyard sites this method may

be more accurate than contouring because of confounding

interactions with boundary conditions e.g shoreline and

the patchy nature of elevated chemical concentrations

IX NUMERCIAL DATA ANALYSIS TO DETERMINE SEDIMENT CLEANUP

LEVELS

NASSCO and Southwest Marine shipyards shall develop sediment cleanup

levels to protect aquatic life aquatic-dependent wildlife and human health

beneficial uses The sediment cleanup levels that protect the aquatic life

beneficial uses shall be developed based on the matched chemistry toxicity and

benthic community data generated during the spatial site assessment The

sediment cleanup levels that protect the aquatic-dependent wildlife and human

health beneficial uses shall be developed based on tiered bioaccumulation

approach

General Guidelines on Deriving Cleanup Levels

Multiple Lines Of Evidence There are variety of methods for

assessing and classifying contaminated sediment for cleanup each

has its advantages and disadvantages No single method can be

used to derive cleanup levels because no single method measures

all contaminated sediment impacts at all times and to all biological

organisms Accordingly the Regional Board is requiring the use of

weight of evidence approach incorporating multiple lines of

evidence and the use of complimentary sediment classification

methods to support the cleanup level decision making process

This approach will provide the Regional Board with

preponderance of evidence developed through scientifically

defensible methods to establish sediment cleanup levels protecting

the most sensitive beneficial use of San Diego Bay

Selection of Indicator Sediment Contaminants Based on the

spatial data analysis results NASSCO and Southwest Marine

shipyards shall select subset of chemicals for the development of

site specific cleanup levels These chemicals termed indicator

pollutants shall include and be representative of each of the major

classes of sediment pollutants and sources discharge pathways

occurring at the sites NASSCO and Southwest Marine shipyards

shall develop and document the rationale used in selecting the

indicator pollutants

Aquatic Life Cleanup Level Guidelines

NASSCO and Southwest Marine shipyards shall develop alternative
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cleanup levels for each indicator pollutant using the Apparent Effects

Threshold AET Approach and the Equilibrium Partitioning EqP

Approach See Appendix Figure Other methodologies may be later

specified by the Regional Board Executive Officer such as the Multivariate

Data Analysis Approach to determine cleanup levels Each cleanup level

shall incorporate and describe an adequate margin of safety

The use of the above methodologies provides multiple lines of evidence

and allows for the integration of empirical data from the AET approach

and theoretical/empirical information from the EqP approach The

combination of these methodologies balances the uncertainties and

limitations of any one method by incorporating the strengths of the other

methods Strong agreement in the results of each method will provide an

independent validation of each method and sound scientific basis to

support the decision making process and final selected cleanup levels

Disagreement Ifl the results of the methods will increase scientific

uncertainty and indicate need for caution in interpreting the data during

the cleanup level decision making process

AET Approach By empirically determining the association

between chemical contamination and adverse biological effects

predictions can be made regarding the levels of contamination that

are always associated with adverse effects The AET value for any

given chemical is the concentration of that chemical above which

statistically significant biological
effects are always observed in the

data set used to generate the AET For any given chemical

sediment concentrations can be as high as the AET value and not

be associated with statistically significant biological effects If

chemical exceeds its AET for particular biological indicator then

an adverse effect is predicted for that biological indicator

Number of Stations AETs can be expected to be most

predictive of adverse biological
effects associated with

specific chemical concentrations when developed from

large database with wide ranges of chemical concentrations

and wide diversity of measured contaminants

Accordingly NASSCO and Southwest Marine shipyards

shall sample the triad of data matched chemistry toxicity

and benthic community structure needed to develop the

AET values from sufficient number of stations Available

literature suggests that minimum of 30-50 stations are

required to develop AET cleanup levels The shipyards shall

propose the number of stations that will be used to develop

AET cleanup levels for NASSCO and Southwest Marine and

incorporate those stations into the spatial
site assessment

The justification
of the proposed number of stations shall be

submitted and will be subject to the approval of the Regional

Board Executive Officer
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Range of Biological Effects NASSCO and Southwest

Marine shipyards shall develop proposed cleanup levels

using the AET approach for each indicator pollutant The

protectiveness of an AET can be ensured by evaluating

organisms and biological responses with different degrees of

sensitivity to chemical toxicity Accordingly the

determination of the AET value for each indicator pollutant

shall be based on the following suite of acute and sublethal

biological effects i.e biological endpoints or indicators

Toxicity of bulk sediments will be measured using 10-

day amphipod estuarius survival test

Toxicity of interstitial water will be measured using the

sea urchin purpuratus fertilization test

Toxicity of the sediment-water interface will be

measured using the mussel Mytilus edulis development

test

Benthic community degradation

Lowest Apparent Effects Threshold LAET In order to

provide confidence that the most sensitive aquatic

organisms are reasonably protected the AET cleanup

levels shall be defined by the LAET value for each indicator

pollutant By definition the LAET cleanup level is expected

to be protective of wide range of adverse biological effects

Available literature indicates LAET values can be 90 to 94

percent sensitive in correctly predicting all known biological

effects in the database used to generate the AET values

EqP Approach The EqP approach can be either an empirical or

theoretical method that correlates interstitial water pore water

concentrations of contaminants with bulk sediment chemical

concentrations Chemical concentrations in pore water can be

most directly related to chemical concentrations in sediment either

through Direct measurement of pore water and sediment

concentrations empirical or Chemical partitioning coefficients

based on information from the scientific literature and measured

sediment concentrations theoretical

In the EqP approach water quality
criteria developed for the

protection of marine organisms are used as the basis for

developing sediment quality criteria As such the water quality

criteria formulated for the protection of water column species are

assumed to be applicable to benthic organisms The calculation

procedure for establishing sediment quality criteria using the EqP

approachconsists of multiplying the partition coefficient Kp with
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the water quality criteria for the chemical of interest Hence the

sediment quality value is the sediment concentratofl that would

correspond to pore water concentration equivalent to the CTR

water quality
criterion

NASSCO and Southwest Marine shall use the synoptic

pore water chemistry and sediment chemistry data

generated from the spatial
site assessment to develop

wide range of empirically derived partition coefficients Kp

The proposed sediment cleanup levels shall be

established at chemical concentrations that ensure pore

water concentrations do not exceed water quality criteria as

established in the CTR

Validation of Aquatic Life Cleanup Levels

Sensitivity and Reliability NASSCO and Southwest

Marine shipyards shall assess the predictions made by the

AET and EqP approaches i.e cleanup levels by

measuring their respective overall reliabilities The overall

reliability of any sediment quality approach addresses the

following components

Sensitivity Represents the ability of sediment quality

values to correctly identify all stations ri data set that

actually have biological impacts

Efficiency Represents the ability of sediment quality

values to identify only stations that actually have biological

impacts

The overall reliability measure is defined as the proportion of

all stations for which correct predictions were made for either

the presence or absence of adverse biological effects

Overall Reliabilit stations correctly predicted as

impacted All stations correctly predicted as nonimpacted

number of stations evaluated

Sediment Serial Dilution Toxicity Tests The Sediment

Serial Dilution Toxicity Test SSDTT approach involves

exposing test organisms to whole sediment or pore water

that have exhibited toxicity in previous testing and serial

diluting the sample by 50 percent to establish cause and

effect relationship between chemicals in the sediment or

pore water and adverse biological responses This

approach can be used to confirm the biological effects of

contaminants in sediment and pore water This approach
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can also be used to provide experimental validation of

cleanup levels generated by the AET and EqP approaches

The concentration of sample sediment to clean reference

station sediment will be control 12.5 25 50 and 100

percent

The biological test organisms used should be the

amphipod estuarius and the sea urchin

purpuratus

Biological and chemical data from the serial diluted

sediments shall be statistically compared with reference

station data to determine the occurrence of biological

effects The Median Lethal Concentration LC 50 values

Median Effective Concentration EQ values lowest

observable effect concentrations and no-effect

concentrations shall be determined for each indicator

pollutant

Data correlating observed biological effects with

chemical concentrations in the serial diluted sediment

should be used to calculate probil curves for deriving

biological effect sediment contaminant values

The results of the SSDTT approach shall be compared

with the results of cleanup levels generated by the AET

and EqP approaches determination shall be made on

whether the results of the SSDTT approach validate the

cleanup levels derived through the AET and EqP

approaches

Aquatic-Dependent Wildlife Cleanup Level Guidelines

NASSCO and Southwest Marine shipyards shall develop cleanup levels

for each contaminant associated with contaminant concentrations harmful

to aquatic-dependent wildlife in the food web NASSCO and Southwest

Marine shall use tiered methodology based on the Tissue Residue

Approach TRA to assess the potential for impairment to the aquatic-

dependent wildlife beneficial uses See Appendix Figure Each

cleanup level shall incorporate and describe an adequate margin of safety

Tissue Residue Approach The TR approach which is also

known as the biota-water-sediment equilibrium partitioning

approach is premised on the fact that sediments represent

important sources of bioaccumulative contaminants in aquatic food

webs For this reason it is necessary that the sediment

contaminant concentrations remain below the levels that

bioaccumulate to harmful levels in the food web Therefore the TA

approach establishes safe sediment concentrations for individual

chemicals or classes of chemicals by determining the chemical
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concentrations in sediments that are predicted to result in

acceptable tissue residues

Derivation of numerical cleanup levels using the TR approach

involves several steps As first step the contaminants for which

cleanup levels are to be derived are selected based on their

potential
to accumulate in aquatic food webs Next numerical

TRGs are identified for these contaminants While most of the

available TRGs are intended to provide protection for human

health it is also important to obtain TRGs that are explicitly

designed to protect piscivorus wildlife species Following the

selection of TRGs biota-to-sediment accumulation factors BSA Fs

are determined for each of the substances of concern Such BSAFs

can be determined from the results of bioaccumulation

assessments from matching sediment chemistry and tissue

residue data or from the results of bioaccumulatiofl models

Numerical cleanup levels are subsequently derived using the

equation Numerical cleanup level TRG BSAF

If there is potential for aquatic-dependent wildlife

impairment based on the 28-day sediment bioaccumulation

tests as discussed in Section VI.D.4 then NASSCO and

Southwest Marine Shipyards shall directly measure tissue

concentrations in resident biota fish and/or shellfish and

compare the contaminant concentrations in the tissue to the

tissue residue guidelines

NASSCO and Southwest Marine shipyards shall propose

target species for measuring tissue contaminant

concentrations and determining the rate of contaminant

uptake If practicable and appropriate the target species

provided in Appendix Table shall be used Appendix

Table is list of target species for use in southern

California estuaries and marine waters recommended by the

EPA Fish Contaminant Workgroup Guidance for Assessing

Chemical Contaminant Data For Use in Fish Advisories

Volume Fish Sampling and Analysis Second Edition

September 1995 EPA 823-R-95-007

NASSCO and Southwest Marine shipyards shall identify

and propose numerical TRGs for the protection of aquatic-

dependent wildlife The TAGs shall be subject to the

approval of the Regional Board Executive Officer Current

information indicates that the wildlife bioaccuniulation tissue

residue criteria established by the New York State

Department of Environmental Conservation Division of Fish

Wildlife and Marine Resources can be used to evaluate the

potential for the bioaccumulatiOfl of contaminants in aquatic
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food webs

NASSCO and Southwest Marine shipyards shall develop

cleanup levels using BSAFs if the contaminant

concentrations in the sampled tissue exceed the tissue

residue guidelines The cleanup levels shall assure that the

concentrations of contaminants in the sediment remain

below the levels that are associated with he

bioaccumulation of such contaminants to harmful levels in

the food web

Human Health Risk Cleanup Level Guidelines

NASSCO and Southwest Marine shipyards shall develop cleanup levels

for each contaminant associated with contaminant concentrations harmful

to human health in the food web NASSCO and Southwest Marine shall

use tiered methodology based on the TR Approach described above to

assess the potential for impairment to human health beneficial uses See

Appendix Figure Each cleanup level shall incorporate and describe

an adequate margin of safety

If there is potential for human health impairment based on the

28-day sediment bioaccumulation tests as discussed in Section

Vl.D4 then the Shipyards shall directly measure tissue

concentrations in the resident biota fish and shellfish and compare

the contaminant concentrations in the tissue to the tissue residue

guidelines

NASSCO and Southwest Marine shipyards shall propose target

species for measuring tissue contaminant concentrations and

determining the rate of contaminant uptake The target species

shall be subject to the approval of the Regional Board Executive

Officer If practicable and appropriate the target species provided

in Appendix shall be used Appendix is list of target species

for use in southern California estuaries and marine waters

recommended by the EPA Fish Contaminant Workgroup

Guidance for Assessing Chemical Contaminant Data For Use in

Fish Advisories Volume Fish Sampling and Analysis Second

Edition September 1995 EPA 823-R-95-007

The shipyards shall identify and propose numerical tissue

residue guidelines for the protection human health The tissue

residue guidelines shall be subject to the approval of the Regional

Board Executive Officer Current information indicates that the

human health bioaccumulation tissue residue criteria established by

the OEHHA can be used to evaluate the potential for the

bioaccumulation of contaminants in aquatic food webs
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NASSCO and Southwest Marine shipyards shall develop

cleanup levels using BSAFs if the contaminant concentrations in

the sampled tissue exceed the tissue residue guidelines The

cleanup levels shall assure that the concentrations of contaminants

in the sediment remain below the levels that are associated with the

bioaccumulatiofl of such contaminants to harmful levels in the

aquatic food web

Sediment Cleanup Level Maps

Modeling Program NASSCO and Southwest Manne shipyards

shall illustrate the following using an appropriate modeling program

Sediment areas containing contaminants exceeding

LAET cleanup levels

Sediment areas containing contaminants exceeding EqP

cleanup levels

Sediment areas containing contaminants exceeding other

criteria that may be later specified by the Regional Board

Executive Officer such as the multivariate data analysis

Sediment areas containing contaminants exceeding the

Aquatic-Dependent Wildlife cleanup levels and

Sediment areas containing contaminants exceeding the

Human Health cleanup levs

Thiessen Polygons The maps discussed above shall also be

illustrated using Thiessen polygons or other equivalent

methodology Thiessen polygons are created by constructing

straight lines from each station to every nearby selected station that

can be reached without crossing any other straight line and then

constructing the perpendicular bisector of each radius Each

Thiessen polygon will represent the single station located within the

polygon and all points within given Thiessen polygon are closer

to that station than to any adjacent station In complex localized

environments such as the shipyard sites this method may be more

accurate than contouring because of confounding interactions with

boundary conditions e.g shoreline and the patchy nature of

elevated chemical concentrations

CLEANUP ALTERNATIVES ANALYSES

NASSCO and Southwest Marine shipyards shall evaluate the technological and

economic feasibility of cleanup strategy to attain each of the sediment cleanup

levels established under the preceding Section VIII including Sediment
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cleanup levels to attain background conditions or levels as close to background

as possible Sediment cleanup levels to protect aquatic life beneficial uses

Sediment cleanup levels to protect aquatic-dependent wildlife beneficial uses

and Sediment cleanup levels to protect human health beneficial uses

Technical feasibility shall be determined by assessing the technologies

which are effective in reducing the contaminant concentrations to the

established cleanup levels The USEPA Report Selecting Remediation

Techniques for Contaminated Sediment EPA-823-B-93-001 provides

more detailed explanation of these cleanup alternatives NASSCO and

Southwest Marine shipyards shall document their selection rationale and

justification as to the applicability or inapplicability or practicality of the

various technologies The following cleanup and abatement methods or

combinations thereof shall be reviewed and considered for each

alternative cleanup level to the extent that the methods are applicable to

the contaminated sediment sites

Dredging w/disposal or reuse of dredged material

Subaqueous Capping

Treatment

No Action

The criteria to be considered for each alternative cleanup and abatement method

are described below

Dredging

There is no single dredge technology that is the universal

solution for cleanup of contaminated sediment Typical

dredging methods include mechanical or hydraulic dredging

The following factors should be considered in the selection

of the dredging process

Physical characteristics of the contaminated sediment to be

dredged

Quantity of contaminated sediment to be dredged

Depth of water overlying the contaminated sediment

Temporary storage or staging of the material the ultimate

disposal site for the material once it is removed and the

distance to an authorized contaminated sediment disposal

area

Concentration of contaminants in the sediment to be

dredged

Mobility of contaminants in the sediment and containment

capability of the methods employed

Method of disposal for the dredged material

Types of dredging equipment available

Currents and waves
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Access to the site

The dredging process can disturb bottom sediments

leading to the release of contaminants into the water column

by resuspension of contaminated sediment particles

dispersal of interstitial water in the sediment pores and

desorption of contaminants from the contaminated sediment

It is critical that the dredging process be designed to limit

sediment resuspension This will reduce the potential for

release of contaminants to the water column during the

dredging process and reduce the possibility that the

contaminants will spread to previously uncontaminated

sediment areas Technologies to reduce resuspension and

potential recontamination shall be utilized Examples of

such technologies include silt curtains constructed of

geotextile fabrics

Potential alternatives for the disposal of dredged material

from San Diego Bay include

Incineration

Upland disposal without treatment

Upland disposal with treatment or

Confined aquatic disposal

Reuse of rernediated material may include

Beach replenishment

Habitat restoration enhancement

Ocean disposal or

Reuse sites such as capping

Most of these items are further discussed in the section titled

Disposal of Dredged Material in the San Diego Region Basin

Plan Chapter Four

Removal often involves consolidation using diked

structure which retains the dredged material Considerations

include

Construction of the dike or containment structure to assure

that contaminants do not migrate

The period of time for consolidation of the sediments

Staging or holding structures or settling ponds

De-watering issues including treatment and discharge of

wastŁwater

Transportation of dredged material i.e pipeline barge

rail truck
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Regulatory constraints

Subaqueous Capping

Subaqueous capping refers to the placement of clean

material over the contaminated sediment Capping may be

the preferred alternative where the costs and environmental

effects of moving or treating the contaminated sediments are

too great The cover material must minimize the migration of

contaminants from the sediment to the water column

Subaqueous capping requires long-term monitoring to

measure changes in cap thickness erosion around cap

boundaries and possible leakage of contaminants through

the cap

The following criteria must be satisfied to allow

implementation of subaqueous cap

All point
and non-point source discharges to the cap

area must be identified and terminated

The cap must provide adequate coverage of

contaminated sediments The capping materials must be

suitable for easy and accurate placement

The cap design must inhibit burrowing organisms from

penetrating the cap and reexposing contaminated

sediments bioturbation

The contaminated sediments must have the ability to

support the cap i.e the cap will not cause settlement or

loading

During seismic events the bottom topography must not

allow sloping or slumping of the capped sediments The

seismic design of the cap should be conducted as required

by California Code of Regulations Title 23 Division

Chapter 15 Chapter 15 Section 2547 of Chapter 15

requires Class and II waste management units to be

designed to withstand the Maximum Credible Earthquake

and Class Ill waste management units to be designed to

withstand the Maximum Probable Earthquake

Hydrologic conditions must not disturb the site and

natural or human activities must not compromise the

integrity of the cap The cap area must be protected

against erosion or disruption by currents waves propeller

wash or ship hulls

The potential of shipping channels channel

maintenance dredging or other present and future harbor
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development projecis to disrupt the integrity of the cap

must be considered

The capped area must be noted on appropriate maps

charts and deeds to document the exact location of the

site Section 2511d of the California Code of Regulations

Title 23 Division Chapter 15 regulations Chapter 15

provides that remedial actions intended to contain waste at

the point of release such as subaqueous cap must

conform to applicable provisions
of the Chapter 15

regulations to the extent feasible Recognition is made

that many of the Chapter 15 regulations pertaining to

liners subsurface barriers geologic criteria ground water

monitoring precipitation and drainage controls etc are

obviously not applicable to subaqueous cap However

there are some Chapter 15 regulations which are

applicable

Treatment

Site treatment involves the physical or contaminant

alteration of the sediment The treatment must reduce or

eliminate the toxicity mobility or volume of contaminated

material such that compliance with State Board Resolution

92-49 is achieved Treatment may be either in-situ or ex

situ In-situ and ex-situ treatment requires uniform treatment

and documentation of effectiveness Ex-situ treatment

generally requires dedicated treatment area

Types of treatment may include

biological

dechlorination

soil washing
solvent extraction

solidification

incineration

thermat desorption and

contaminant fixation

Appropriate treatment methods depend upon the

contaminant characteristics as well as physical

characteristics of the sediments e.g clay content organic

carbon content salinity and water content Some

treatment options produce by-products which require further

handling Although the above technologies are currently

being employed for soils their effectiveness for use in

marine sediments should be thoroughly evaluated Bench

tests and pilot projects should be performed to document the

efficacy of the treatment method if the effectiveness of the
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treatment method is not weU documented

No action

The no action alternative involves reliance upon natural

processes for managing contaminated sediment Examples

of the natural processes include

Burial of the contaminated sediment by natural

sedimentation

Dispersal of contaminants by natural processes

Natural detoxification of contaminated sediments

The no action aternative may include posting of warning

signs restricting access to the site and monitoring of water

sediments or organisms

If no-action alternative is recommended the following

information must be submitted compelling evidence must

be provided that no remediation technologies should be

applied and only the no-action alternative is feasible at the

sits and cleanup cost comparison of all other

remediation technologies versus the no-action alternative

and detailed proposed monitoring program The

monitoring program should be designed to measure changes

in discharge rates from the site and to show whether rates of

contaminant release and the area of influence of the

contaminants are accelerating The duration of the

monitoring and all organizations which will implement the

monitoring shall be identified

The Regional Board will require NASSCO and Southwest

Marine shipyards to demonstrate some or all of the following

items before consideration of the no-action alternative

Alt contaminant discharges from all sources have been

halted

The costs and environmental effects of moving and

treating contaminated sediment are outweigh the costs

and environmental effects of leaving the material in-place

Hydrologic conditions will not disturb the site

The contaminated sediment will not be re-mobilized by

human or natural activities such as by shipping activity or

bioturbation

The contaminated sediments at the site will not spread
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Burial or dilution processes are rapid

Uncontaminated sediments will integrate with

contaminated sediments through combination of

dispersion mixing burial and/or biological degradation

Notices to abandon the site including list of all

contaminants known or suspected concentrations of

contaminants estimate of the total amount of

contaminants potential hazards to human health toxicity

and bicaccumulation potential in sport or commercial fish

and shellfish will be issued to appropriate federal state

and local agencies and to the public including the US Army

Corps of Engineers US Coast Guard local harbor

authorities county health ofticer California Coastal

Commission State Lands Commission State and federal

fish and wildlife agencies local environmental groups and

local water user groups and

The exact location and depth of the site with list of

contaminants and their quantities will be noted on

appropriate deeds maps and navigational charts such as

those prepared bythe US Army Corps of Engineers US

Coast Guard National Oceanographic and Atmospheric

Administration Coastal Commission State Lands

Commission and harbor authorities

Economic feasibility refers to the objective balancing of the incremental

benefit of attaining more stringent cleanup levels compared with the

incremental cost of achieving those levels Economic feasibility does not

refer to the subjective measurement of the shipyards ability to pay the

costs

NASSCO and Southwest Marine shipyards shall provide cost

and feasibility analysis for each applicable cleanup and abatement

methodology described above to achieve each of the various

cleanup levels

NASSCO and Southwest Marine shipyards shall obtain at least

two direct cost quotes from reliable companies for each applicable

cleanup alternative Obtaining direct quotes assures that all

aspects of the project are included in the final estimate These will

also help refine the remedial design and the selection of the

technology for instance selecting the appropriate type of dredging

method designing the appropriate type of containment structure

determining the method for transport of dredged sediments or

selecting the type of pretreatment or effluent treatment methods

Include the following where applicable for each

Assumptions

Capital costs
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Operation and Maintenance Costs

Unit costs with subtotals and

Sources of cost estimates

In evaluating the economic feasibility of the strategies NASSCO

and Southwest Marine shipyards shall consider the factors

described in Water Code Section 13000 and Resolution 92-49

Directive lll.G including all demands being made and to be made

on San Diego Bay waters and the total values involved beneficial

and detrimental economic and social tangible and intangible The

factors to be considered shall also include the following beneficial

effects and potential adverse effects of remediating contaminated

sediments

Beneficial Effects of Values Quantifying These Beneficial Use Affected

Sediment Cleanup Beneficial Uses

Lower toxicity in planktonic Greater survival of MAR EST

and benthic organisms organisms in toxicity tests

Undegraded benthic Species diversity and MAR EST

community abundance characteristic of

undegraded conditions

Lower concentrations of Water column chemical MIGR SPWN EST MAR

pollutants in water concentration that will not REC REC

contribute to possible human

health impacts

Lower concentrations of Lower tissue concentrations MAR EST REC COMM

pollutants fish and of chemicals that could

shellfish tissue contribute to possible human

health and ecological

impacts

Area can be used for sport Anglers catch more fish REC COMM

and commercial fishing Impact on catches and net

revenues of fishing

operations increase

Area can be used for Jobs and production SHELL AQUA

shellfish harvesting or generated by these activities

aquaculture increase Net revenues

from these activities are

enhanced

Improved conditions for Increase in populations WILD MIGR RARE

seabirds and other predators Value to public of more

abundant wildlife

More abundant fish Increase in populations MAR EST

populations
Value to public of more

abundant wildlife

Commercial catches Impact on catches and net COMM

increase revenues of fishing

2prations

Recreational catches Increased catches and REC

increase more opportunities recreational visitor-days

for angling
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Improved aesthetics

More abundant wildlife

more opportunities for

wildlife viewing

Potential Adverse Effects Environmental Factor Affected

of Sediment Cleanup

Emissions from dredging excavation transport Air Quality

ppsal and capping equipment

Odor from dredged material if reused Air Quality

Short-term impacts on aquatic resources from Surface Water Column and Sediments

jh chemical concentrations of turbidity

Runoff from excavated or disposed material Surface Water Column and Sediments

Leaching of pollutants from capped area into Surface Water Column and Sediments

surface water sediment

Alterations of currents or course of water Geology and groundwater

movement

Destabilization of channel slopes and Geology and groundwater

undermining pilings

Destabilization of sediments under cap Sediments geology and groundwater

Turbidity disrupting sensitive spawning or Biological resources

migrating fish species

Sensitive species displacement by removal of Biological resources

habitat or burial or contamination of sensitive

habftats due to excessive turbidity

Access to berths by ships or recreational boating Transportation

could be altered

Xl SELECTION OF TARGET CLEANUP LEVEL

Under the terms of Resolution No 92-49 the Regional Board is obligated to have

presumptive goal of cleanup to attain background water quality conditions If

based on the technological and economic feasibility analyses for the cleanup

levels and methodologies previously discussed the shipyards determine that

cleanup to background is riot feasible they shall propose cleanup levels that are

as close to background conditions as possible and do not unreasonably affect

present and anticipated beneficial uses of San Diego Bay

The Regional Board may accept cleanup level above background water quality

conditions only if the Board reviews the shipyards justifications for proposing an

32

Beneficial Effects of Values Quantifying These Beneficial Use Aftected

Sediment Cleanup Beneficial Uses

Improved ecosystem Species diversity and EST MAR

conditions abundance characteristic of

undegraded conditions

Value to public of improved

aesthetics In some cases

estimates of the value to the

public of improved

conditions may be available

from surveys

REC2

Impact on wildlife

populations Impact on

recreational visitor-days

MARWILDRAREREC2
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alternative cleanup level and determines that it is technologically or economically

infeasible to achieve background water quality conditions lithe Regional Board

makes such determination the Board will then select cleanup level that is

based on the lowest levels which are technologically or economically achievable

and that will not unreasonably affect present and anticipated beneficial uses of

waters of the Region
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Appendix

APPENDIX

PROCESS ACTIVITES TO DETERMINE

SEDIMENT CLEANUP LEVELS

SAR287247



NASSCO and Southwest Marine

Sediment Cleanup Investigation

Appendix

A-2 June 12001

FIGURE NASSCO Southwest Marine Shipyards Canup Level Methodolgy Selection

Backg round

Reference AETs EqP

Stations L_

Regional Board determines

cleanup level

Regional Board issues Cleanup

Abatement Order

Regional Board issues 13267 letter to

shipyards as extension oF Resolution No 92-49

disappves

Shipyards develop workptan schedule

based on requested 13267 inFormation

Regional Board reviews

Shipyards workplan schedule

approves

Shipyards colleot synoptic data as

defined in workplan to determine

spatial extent of the contamination and to

facilitate development of cleanup levels

Shipyards identify indicator chemicals for

development of cleanup levels

Shipyards conduct multi-tiered analysis to

establish contaminated sediment cleanup levels

Protection ot Aquatic Life Protection of Wildlife Protection of Human Health

Shipyards conduct costlbeneiit

analyses for each cleanup level

and selected cleanup methodology

Shipyards propose cleanup level

and methodology to Regional Board

Regional Board Staff reviews

Shipyards proposal and makes

recommendation to Regional Board
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FIGURE Sediment Cleanup Levels to Protect

Aquatic Life

_____________________________
Equilibrium Partition

Aipaieiii Eieci Tiii uhoiJ Coeffici1

AET Approach
EqP Appraoch

Evaluate synoptic data

Evaluate triad data from site assessment

from site assessment
__j

Ir

Determine AET for each

indicator contaminant

using test results From below

Interstitial Sediment Benthic

Sediment water water community

toxicity tests toxicity intertace evaluation

10-day tests sea tests

amphipod urchin mussel

mortality fertility developi

Analyze results and Develop empirical

develop lowest apparent partitioning

effects thresholds LAETs coefficients for each

for each indicator indicator contaminant

contaminant

Corictuct reliability and sensitivity

analyses of predictions

Conduct Sediment Serial Dilution

toxicity tests to validate

LAET EqP S000

analyses/results

Define sediment cleanup levels

with margin of safety based on

weight of evidence evaluation of

preceding analyses to protect

aquatic life

A-2
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FIGURE Sediment Cleanup Levels to Protect

Aquatic-Dependent Wildlife

Identity tissue residue uideIinos

TRGs fowddlife protection

eq New Yokcjdetines

Conduct 28-day sediment

bloaccumulation test clam
arid analyze issue concentrations

Compare flssue concentrations to

guidelines

tissue guidelines.forvvildlife protection No further analyses required

og New irjideIines

guidelines

Collect and conduct tissue analysis

for site-specific fish or shellfish

Compare tissue concentrations to

tissue rjuideines for wildlife protection

e.g New York guidelines

guidelines

guidelines

Define sediment cleanup levels with

margin of safety to protect aildlife

based on TRGs and BSAF
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Fiqure Sedtment Cleanup Levels to Protect

Human Health

Identify tissue residue guidelines

TRCs for human health protection

i.e OEHHA guidelines

Conduct 28-day sediment

bioaccuniulation test mussel

and analyze tissue concentrations

___________________________

Compare tissue concentrations to guidelines
No human health risk

tissue residue guidelines for human No further analyses required

health protection i.e OEHHA

guidelines

Collect and conduct tissue anatysis

for site-specific consumptive fish

Compare tissue concentrations to guidelines

tissue guidelines for human health
__________________________________________

protection i.e CEHHA guidelines

guidehnes

Conduct detailed sitespecific

human health risk assessment

including BSAFmodeIing analysis

accounting for bioavailability

seafood consumption rates food

chain characteristics etc.

Define sediment cleanup levels with

margin of safety to protect human

health based on risk assessment
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EPA RECOMMENDED TARGET ANALYTES FOR FISH AND SHELLFISH
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Table Recommended Target Analytesa

Metals Orcanophosphate Pesticides

Arsenic inorganic Chlorpyrifos

Cadmium Diazinon

Mercury
Disulfoton

Selenium Ethion

Tributyltin
Terbufos

Orcjanochlorine Pesticides Chiorophenoxy Herbicides

Chlordane total cis- and trans-chlordane Oxyfluorfen

cis- and trans-nonachlor oxychlordane

DDT total 24-DDD 44-DDD 24-DDE PAHs

44-DDE 24-DDT 44-DDT
Dicofol PCBs

Dieldrin
Total Aroclors9

Endosulfan and II

Endrin Dioxins furans

Heptachlor epoxideb

Hexachlorobenzene

Lindane y-hexachlorocyclohexane y-HCI
Mirexd

Toxaphene

PAHs Polycyclic aromatic hydrocarbons

PCBs Polychtorinatecf biphenyls

Slates should Include alt recommended target anatytes in screening studies if resourcea allow unless historic tissue or sediment

data indicate that an analyte is not present at level of concern for human health Additional target analytes should be included in

screening studies if Stales have site-specific information e.g historic tissue or sediment data discharge monitoring reports from

municipal and industrial sources pesticide use application information that these chemicals may be present at levels of concern for

human health

lieptachior epoxide is not pesticide but is metabolite of the pesticide heptachior

Also known as y-benzene hexachioride 7-BHC
Mirex should be regarded primarily as regional target analyte in the southeast and Great Lakes States unless historic tissue

sediment or discharge data indicate the likelihood of its presence in other areas-

The reader should note that carbophenothion was included on the original
fist of target analytes Because the registrant did not

support reregisiration
for this chemical it will not longer be used For this reason and because of its use profile carbophenothion

was removed from the recommended list of target enalytes

ft is recommended that in both screening and intensive studies tissue samples be analyzed for benzoapyrene benza

anthracene benzoibfluoranthene benzokflluorantflene chtysene dibenzahlanthracene and ndeno 1.23-colpyrene and that

the order-of-magnitude relative potencies given for PAl-Is in the EPA provisional guidance for quantitative risk assessment of PAl-Is

U.S EPA 993c be used to calculate potency equivalency concentration PEC for each sample for comparison with the

recommended SV for benzoapyrene see Section 5.3.2.3 At this time EPAs recommendation for risk assessment of PAHs U.S

EPA 993c is considered provisional because quantitative risk assessment data are not availabfe of all PAHs This approach is

under Agency review and over the next year will be evaluated as new health effects benchmark values are developed Therefore

the methcd provided in this guidance document is subject to change pending results of the Agencys reevaluation

Analysis of total PcBs as the sum of Arochior equivalents is recommended in both screening and intensive studies because of

the lack of adequate toxicologic data to develop screening values SV5 for individual POB congeners see Secfion 435
However because of the wide range of toxicities among different PCB congeners and the effects of metabolism and degradation on

Aroclor composition in the environment congener analysis is deemed to be more scientifically sound and accurate method for

determining total PCB concentrations Consequently States that currently
do congener-specific PCB analyses should continue to

do so Other States are encouraged to develop the capability to conduct PCB congener analysis

Note The EPA Office of Research end Development is currently reassessing the human health effects of dioxins turans

Dixons furans should be considered for analysis primarily at sites of pulp and paper mills using chlonne bleaching process and at

industrial sites where the following organic compounds are formulated herbicides containing 245-trichforophyoxy acids and 24.5-

trichioropheonl hexachiorophene pentachforophenol and PCBs U.S EPA 1987d It is recommended that the 2378-substituted

teira- through octa-chiorinated dibenzo-p-dioxins PCDD5 and dibenzofurans PCDF5 be determined and toxicity-weighted
total

concentration calculated for each sample Sames and Bellin 1989 U.S EPA 1987d see Section 5.3.2.4 If resources are

limited 2378-TCDD and 237B-TCDF should be determined at minimum
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APPENDIX

TARGET SPECIES FOR USE IN SOUTHERN CALIFORNIA ESTUARIES AND

MARINE WATERS RECOMMENDED BY THE EPA FISH CONTAMINANT

WORKGROUP GUIDANCE FOR ASSESSING CHEMICAL CONTAMINANT

DATA FOR USE IN FISH ADVISORIES VOLUME FISH SAMPLING AND

ANALYSIS SECOND EDITION SEPTEMBER 1995 EPA 823-R-95-007
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Table Recommended Target Species for Southern California

Estuaries and Marine Waters Santa Monica Bay to Tijuana Estuary

Family name Common name Scientific name

--- .----- .---.-

Finfisli Species
-- -_

Serranidae Kelp bass Paraabrax dat hiatus

Barred sand bass Paralabrax nebulifer

Sciaenidae White croaker Genyonemus lineatus

Corbina Menticirrhus undulatus

Embiotocidae Black perch Embiotoca jacksoni

Walleye surf perch Hyperprosopan argenteum

Barred surf perch Amphistichus argenteus

Scorpaenidae California scorpionfish Scorpaena guttata

Widow rockfish Sebastes entomelas

Blue rockfish Sebastes mystinus

Bocaccio Sebastes paucispinis

Peurnnectidae Diamond turbot Hypsopetta guttulata

Dover sole Microstomus pacificus

Shellfish Species

Bivalves Blue mussel Mytilus edulis

California mussel Mytilus cafifornianus

Pacific littleneck clam Protothaca staminea

Crustaceans Pacific rock crab Cancer antenna rius

Red crab Cancer productus

California rock lobster Panulirus interruptus
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Presentation and interpretation of Sediment

Quality Triad data

PETER CHAPMAN
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Updated guidance is provided for presenting and interpreting individual Sediment Quality Triad

components Triad chcmistry toxicity and community structure and for the integration of all

components Three separate methods are identifIed summary indices tabular decision matrices and

multivariate analyses Indices an early method are of limited usefulness General guidance regarding

decision matrices and multivariate analyses in particular statistical criteria for the combined Triad

components is provided in manner intended not to exclude future new techniques or approaches

Keywords Sediment Quality Triad toxicity sediments integrated analyses

Introduction

The Sediment Quality Triad Triad comprises one approach to integrate environmental

chemistry biological observation and biological experimentation to determine pollution-

induced degradation Chapman et 1987 Long 1989 Specifically it involves three

separate components each of which can comprise one or more measurement end points

sediment chemistry analyses which measure contamination laboratory toxicity tests

which measure effects under standardized conditions experimentation and assessments

of resident community alteration generally the benthic infauna which measure field

conditions observation Thus the Triad incorporates field validation to the extent

appropriate Chapman 1995 The rationale for this approach is provided in Chapman

1990 1992a and Chapman et al 1991ab Chapman 1992a reviews studies which

have applied this approach Current available methods for Triad data analysis and

presentation are discussed including additional guidance both statistical and non-

statistical for interpreting Triad results

Interpreting and presenting triad results

Interpretation
of the integrated Triad components ultimately depends upon weight of

evidence which can be defined as drawing conclusions based upon all available

information in particular interrelationships
The separate lines of evidence must be

evaluated organized in some coherent fashion and explained .. so that weight-of-

evidence evaluation can be made Suter 1993 Because the Triad will by definition

include cases of competing or contradictory
lines of evidence Table coherent

09639292 1996 Chapman Hall
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Table Methods of Triad Analysis/Presentation Note that the three method examples may not

necessarily be the only methods in future

Possible

Outcome Method Example Summary Indices Method Example Multivariate

Analyses

TOXICITY CONTAMINATION HIGH LOW

ALTERATiON

TOXICITY CONTAMINATION

ALTERATION

ALTERATION

TOXICITY CONTAMINATION

ALTERATION

TOXIC rr CONTAMINATION

TOXICITY CONTAMINATION

1X
ALTERATION
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Method Tabular Decision Matrix

Contamination Toxicity Alteration Possible Conclusions Possible Actions/Decisions

Strong evidence against

pollution-induced

degradation

Treat/remediate dependent on

degree of degradation and

chemicals responsible

Sediment toxicity identification

evaluation TIE can identify

contaminants of concern

No actions necessary

Contaminants are not No actions necessary

bioavailable

Alteration is not due

toxic contamination

Recheck chemical analyses

verify toxicity test results

ensure not due to modifying

factors e.g grain size

effects

Conduct further focused

studies e.g TIE if toxicity

results confirmed

Actions or lack thereof

dependent on the above

to No actions necessary due to

toxic chemicals action may be

necessary for other reasons

e.g physical habitat changes

Strong evidence for

pollution-induced

degradation

Unmeasured

contaminants or

conditions have the

potential to cause

degradation.



Possible

Outcome Method Example Summary Indices Method Example Multivariate

AflaIyses

TOXICITY -i-X CONCENTATION

ALTERATION

TOXICITY IX 1t-X CONTAMINATION

ve
lX

ALTERATION

TOXICITY CONTAMINATION

ALTERATION

Toxicity contamination and attention are shown normalized to Ratio-to-Reference values as described by

Chapman 1990 1.0 reference conditions Note that the exact symmetry in these examples would not be

routinely expected in actual studies

Example data presentation following multivariate analyses based on Chapman

al 1996 Toxicity based on representative toxicity test significantly

High different or not than control Benthos benthic community structure Eucledian

distance matrices all taxon abundances relative to reference stations Metals

OW
based on copper relative concentrations Polyaromatic Hydrocarbons PAH
based on ifuoranthene relative concentrations If more possibilities than high
or low are included the number of possible combinations increases

accordingly

Plus two intermediate
possibilities metals and PAM show different patterns

Plus six intermediate possibilities mixtures of high and low
Plus two intermediate possibilities mixtures of high and low

fl Plus six intermediate possibilities mixtures of high and low

Adapted from Chapman 1990

framework is needed for evaluating and integrating the results of each of the three Triad

components Such framework should be established priori as part of the study

design There are presently three different means to assess weight of evidence which are

not mutually exclusive summary indices tabular decision matrices and mültivariate

analyses All require an appropriate reference station or group of stations
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Summaiy indices

Initial attempts to analyse and present Triad results in meaningful way involved simple

bar graphs Long and Chapman 1985 Subsequent attempts involved the determination

of summary indices i.e ratios for each of the three components normalized to

reference value called ratio-to-reference determination followed by

Triad update 331

Method Tabular Decision Matrjx

Contamination Toxicity Alteration Possible Conclusions Possible ActionsiDecisions

Toxic contaminants are Recheck results from

bioavailable but in silu benthic analyses consider

effects are not additional data analyses

demonstrable If recheck indicates benthic

alteration treat/remediate see

Possible Outcome

If recheck confirms no

benthic alteration minimize or

reduce inputs to prevent future

alteration

Unmeasured toxic Recheck chemical analyses

contaminants are consider additional analyses

causing degradation and/or TIE ensure toxicity and

alteration not due to modiring

factors e.g grain size

effects

Any actions dependent on

the above

Contaminants are not ConfirmnJverifr lack of

bioavailable alteration toxicity investigate reasons

not due to toxic fot alteration

chemicals Any actions dependent on

the above
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presentation
of the data in triangular format with differences in shape indicating

different conclusions related to the eight possible combinations of results hit/no hit of

the three separate Triad components Chapman 1990 1992a Table Alden 1992
describes method to derive confidence limits for this approach

There are two main problems with this approach First substantial loss of

information occurs during the conversion of multivariate data into single proportional

indices including spatial relational information Second the significance of any spatial

impacts cannot be statistically determined However such indices have provided useful

information in the past and continue to do so provided that their limitations are

recognized

For example Canfield et at 1994 applied the Triad to the Upper Clark Fork River

in Montana This approach allowed them to recognize that increased numbers of

chironomids and oligochaetes predominance of metaltolerant species in metal-

contaminated sediments suggested an imbalanced benthic community but factors such

as differences in habitat and perhaps intermittent disturbance could also account for

the community structure observed Canfield et al in press have similarly applied the

Triad to the Great Lakes

Summary indices in triangular format provide simple and highly visual data

presentation which can be explained to and understood by non-scientists which is not

true of much scientific data analyses Further such data reduction can be useful way
in time-series monitoring of summarizing changes by time and location However this

format generally assumes equality among the different Triad components i.e there is

no weighting involved Weighting is possible but of questionable value For instance it

does not appear reasonable to weight certain chemical contaminants as more important

than others the ultimate criterion for significance is whether or not they cause any type

of adverse effect Similarly it is not clear how Or if to weight acute versus chronic

effects Chemical analyses toxicity tests and measures of resident community alteration

all represent in terms of sediment ecological risk assessment measurement end points

which must be judged relative to the ultimate assessment end points with any

weighting done only in this latter context

Tabular decision matrices

Tabular interpretation of hit/no hit alternatives formatted for decision-making e.g

Chapman 1992b Chapman et 1996 is neither new nor complex but does form one

of the few existing frameworks by which weight of evidence can be applied Suter in

press principle limitation of this approach as initially proposed Chapman 1990 is

that it does not explicitly incorporate variance in the quality of the lines of evidence

Suter in press The assumption is that the data from each Triad component are

appropriate For example if chemicals are not measured at toxic concentrations and

toxicity tests are negative but the community is altered @ossible outcome Table

there are two possibilities alteration is not due to toxic contamination or ii the

chemical analyses and/or toxicity tests may be inappropriate Provided that the possibility

of spatial differences was accounted for in the study design the conclusion is that

alteration is not due to toxic contamination The assumption of appropriate tests and

analyses is considered reasonable when as in this case contamination and toxicity

converge to indicate that there is no problem Similarly @ossible outcome Table



an Triad update 333

ng lack of toxicity and of alteration does not require rechecking chemical analyses even

of where contamination is indicated because there is no biological reason for concern

provided tests and sampling design were appropriate However in any case where

toxicity is indicated either alone or in combination with another measure i.e possible

of outcomes and Table rechecking/verification is recommended because of

ial the possibility that toxicity is providing worst case proactive information which should

ial be considered in decision-making Chapman 1995

ftil Some form of ranking may be done including numerical scores This can be done

ire from the decision matrix e.g numerical scores reflecting the rank order of the verbally

stated relative values or before the decision matrix For example Carr 1993 and Carr

er et at in press ranked chemistry toxicity and benthos data by station calculated

of scaled rank sum range 099 to facilitate comparisons among stations then used this

ii- information in tabular decision matrix to suggest where actions might or might not be

ch needed to improve sediment quality in Galveston Bay Texas Canfield et al 1994
or used similar ranking and scaling procedure in the Clark Fork River Such ranks can

he be compared using Kendalls coefficient of concordance Zar 1984 to determine

whether components are changing in the same direction or not i.e improving or

Lta degrading Multivariate analyses can also be used as the basis for decision matrix

ot For example Chapman et at 1996 used muitivariate analyses to derive final tabular

decision matrix related to the need or not to treat sewage discharged to the marine

us environment

is

it

nt Multivariate analyses

pe Multivariate analyses of the Triad i.e those which retain the multivariate properties of

tic such data have been conducted by various authors e.g Green 1993 Green et at 1993

1995 Chapman at at 1996 Kennicutt 1995 The following comprises general

its example of how Triad data might be analysed by multivariate techniques adapted from

iy Chapman et al 1996 and Paine et in press However under no circumstances should

this example be considered the only such method for multivariate analyses As noted by

Green 1993 There is no one right way to relate sets of variables

Multivariate analyses begin with independent analyses of individual Triad compo
nents i.e chemistry toxicity community structure data This can be done using

ANOVA which can also be used to compare indices or tabular decision matrices and

set of priori contrasts to determine spatial trends and statistically significant

in differences among stations or logically chosen groups of stations Ideally such contrasts

is should be considered when the study is designed Pseudoreplication is avoided by

ze taking multiple samples for each component from each station Testing should include

re differences between impact and reference stations differences among reference stations

differences among impact stations The latter could in the case of point source

include comparison of the station nearest the source with all other stations

ae determination of any effect of direction and determination of any effect of distance

ty from the point source.

at Prior to ANOVA testing Principal Components Analysis PCA can be employed
id where necessary and appropriate to reduce the multidimensionality of the data sets Zar
ty 1984 Specific parameters transformations and datr manipulations employed for

ANOVA testing on the different Triad components will vary depending on the specific
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nature of the data However the following have proven useful For sediment chemistry

calculate concentrations of all contaminants normalized to percent fines and

concentrations of organic contaminants normalized to total organic carbon TOC It

may also be useful to nonnalize concentrations of appropriate
metals to .acid volatile

sulfides DiToro et at 1990 Where there are some data below detection limits an

appropriate transformation is log reported value constant equal to the lowest

measured non-zero value for that contaminant PCA analyses allow selection of the

principal components PC accounting for the most data variability for use in

subsequent ANOVA Non-normal distribution or heterogeneity of variance will require

normalization e.g ranks Conover 1982 to meet the assumptions of the ANOVA
For sediment toxicity paired comparisons should be conducted with both the control

and reference responses for all end points tested following the statistical comparisons

which accompany the specific test method Then conduct between-station differences in

mean response using ANOVA and priori contrasts For tests which may be affected

by factors other than chemical contamination e.g grain size comparisons using such

factors as covariate in ANCOVA may be appropriate

For benthic infaunal data calculated parameters can include taxa richness total

abundance numerical dominance mean abundances of all species of major taxa Data

dimensionality can be reduced by PCA subsequent ANOVAs can be used to reveal

station differences related to the above four parameters Data may require

transformation prior to analysis log-transformation is appropriate Data sets containing

zero values can be transformed using log

Correspondence among Triad components can be evaluated statistically using

Mantels Test Mantel 1967 which is randomization procedure that calculates the

probability that two distance matrices are more similar than would be expected by

chance alone e.g Jackson and Sommers 1989 The randomization procedure avoids

spurious correlations in assessing the relationship between two distance matrices

measure of similarity such as pairwise Spearman rank correlations should then be used

The Spearman measure calculates all possible correlations generated by the

randomization to calculate the probability of observing higher correlation Can et

at in press Tests can be performed on Euclidean distance matrices generated using

the different component data sets To control for experiment-wise error Bonferroni

procedure involving significance level of 0.017 rather than 0.05 is appropriate

Legendre and Fortin 1989 Initially all possible pairwise comparisons on selected

stations data matrices see descriptions of individual component analyses should be

conducted then comparisons can be made between selected component groupings

based on the results of the initial within-component comparisons

Rank correlations between each pair of distance matrices can be calculated using the

Euclidean distances by site Randomization procedures Mantel test are appropriate

since the distance matrices are not independent of each other The Mantel program

randomly selects number of elements from the total set of Euclidean distances and

calculates the rank correlation This correlation can then be compared to the correlation

from the original correlation matrix The program can be specified to generate and

make comparisons based on 10 runs of 1000 iterations each i.e randomly selected sets

of Euclidean distances The program estimates the value as the number of times

randomly chosen set of observations yields higher correlation than the total

correlation divided by the number of iterations i.e 1000
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The multivariate analyses described can be used to provide highl.y effective visual

data presentations and avoid some of the problems inherent in only using summary

indices The spatial correspondence among Triad components can be shown based on

representative parameters derived from the multivariate analyses The key to producing

such synoptic or swnmary map from larger array of multidimensional data
types

and sets lies in choosing the appropriate data reduction techniques Table illustrates

pie diagram format used by Chapman et 1996 Due to high correlatiois copper

concentrations were used to represent total metal and non-PAH organic concentrations

PAH concentrations were represented by fluoranthene single toxicity test end point

represented all toxicity tests and end points and benthos data were reduced by creating

Euclidean distance matrices between stations based on taxon abundances related to

combined reference station data The results of such analyses can also be used in

tabular decision matrices Although significant associations do not indicate cause-and-

effect as noted in Kennicutt 1995 An integration of results demonstrating coherence

provides strong Æircumstantial evidence of effect or impact Note that separating

metals and PAH into two separate categories does not imply doubling of the weight of

the chemical data compared to the individual biological measures toxicity benthos

alteration such only occurs where such separation is used in relative ranking scheme

e.g Can et ci in press

Green 1993 and Green et ci 1993 also describe multivariate methods for

analysing Triad data including physical sediment characteristics and similarly favour

Mantels test which they follow with ordination Kennicutt 1995 and Green et al

1995 describe application of these methods to document chronic sublethal effects due

to oil and gas operations in the Gulf of Mexico High correlations were noted among

all Triad components the results were internally consistent and the interpretation was

that sediment contamination and toxicity exist and are forcing biological responses

modest biological effects close to the platforms resulting from organic enrichment and

metal toxicity in the sediment

Other methods of multivariate analyses could include other options only few of

which are mentioned not to exclude other possibilities or to specifically recommend

these options the methods used should be appropriate to the study design and ultimate

purpose of the work Kennicutt 1995 calculated correlations among components

tested the relationship among the three Triad components using Bartletts sphericity test

provided information on significance on the sides of triangle representing the Triad

then used PCA to evaluate the correlation matrix for structural relationships among the

three Triad components Cluster analyses can be conducted with boot strapping

techniques Nemec and Brinkhurst 988ab to test for significance between clusters

i.e dendrograms produced by community classification analyses e.g Schiekat et aL

1994 or contingency table analysis Green et al 1993 Canonical correlation analysis

CA is another possibility However Green et al 1993 caution that CCA may not

be appropriate due mainly to the sensitivity of this analysis to non-linear between-sets

relationships within-set relationships are assumed to be linear Canonical correspon

dence analysis CANOCO could be more appropriate as it can deal with non-linear

responses but Green personal communication 1995 cautions that CANOCO has

algorithmic and theoretical problems and does not advise using the detrending option

Further useful discussion of multivariate analyses is provided by Green et al 1993
and Landis et ci 1994
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Phasing/tiering

The strength of the Triad lies in obtaining matching chemistry toxicity and benthbs data

Collection of samples at different times may result in artifacts due to spatial or temporal

variability and is not recommended The Triad can however if necessary be conducted in

phased or tiered approach if data are collected appropriately Specifically synoptic

sampling is required for chemistry and toxicity and toxicity samples cannot be archived

Thus phasing can involve testing toxicity and archiving samples for chemistry analyses

but not the reverse Benthic community structure is coincident rather than synoptic

because complete sediment grab samples are required for these analyses Chapman

1990 Unlike toxicity samples benthos samples can be archived Thus provided field

conditions do not change and precise station repositioning can be accomplished benthic

samples can be collected separately Consequently two possibilities exist for phased

studies conduct benthic studies first then collect samples for chemistry and toxicity

but archive the chemistry iicollect samples for chemistLy and toxicity but archive the

chemistry samples then either analyse the chemistry or collect samples for benthos

Fig Note that such phasing will not fit scheme e.g sediment ecological risk

analysis where acute tests are conducted prior to chronic tests unless sample holding

times up to weeks EPA/ACQE 1995 can be met

Reynoldson et cii 1995 developed an inferential approach which basically involves

phased Triad beginning with the benthos Their approach creates model based on

reference conditions that uses conservative physical and chemical variables to predict

the community structure of macroinvertebrates in lakes and rivers Predicted community

structure at site is then compared to actual benthic communities at the site The

distance between the two conditions indicates their similarity or dissimilarity This

mode does not identify what has caused the benthic invertebrate community to deviate

from reference conditions This information must come from smaller-scale investigative

work e.g laboratory toxicity tests chemical analyses This approach has not been but

probably can be applied to marine and estuarine sites

T-i-C

Fig Possible phased approaches to the Triad benthos toxicity chemistry collect

but archive Approach is exampled by Eagle et cii 1994 and Reynoidson et cii 1995 Approach

is exampled by EPAJACOE 1995 and Paine et in press
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Conclusion

The Triad is very simple but holistic concept basically just common sense which

appears to be usefb.1 It will not be usefl.il if fUture researchers are limited by either the

concept or by how it has been used in the past e.g summary indices as opposed to

multivariate analyses Hop eflilly fUture researchers will improve on the Triad in all

aspects even replacing it if appropriate For example Engle et al 1994 have proposed

for Gulf of Mexico benthos an index incorporating selected components of higher-taxon

community structure which can then be coupled with investigative i.e experimentaJ
studies such as sediment toxicity tests and measures of chemical contamination in

phased Triad Future variations based on the Triad are expected
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STATE WATER RESOURCES CONTROL BOARD

RESOLUTION NO 92-49
File Number

As Amended on April 21 1994 and October 1996
030284.051

POLICIES AND PROCEDURES FOR INVESTIGATION AND CLEANUP AND ABATEMENT OF

DISCHARGES UNDER WATER CODE SECTION 13304

WHEREAS

Cahfornia Water Code WC Section 13001 provides that it is the intent of the Legislature

that the State Water Resources Control Board State Water Board and each Regional Water

Quality Control Board Regional Water Board shall be the principal
state agencies with

primary responsibility
for the coordination and control of water quality The State and Regional

Water Boards shall conform to and implement the policies
of the Porter-Cologne Water Quality

Control Act Division commencing with WC Section 13000 and shall coordinate their

respective activities so as to achieve unified and effective water quality
control program in

the state

WC Section 13140 provides that the State Water Board shall formulate and adopt State

Policy for Water Quality Control

WC Section 13240 provides that Water Quality Control Plans shall conform to any State

Policy for Water Quality Control

WC Section 13304 requires that any person
who has discharged or discharges waste into

waters of the state in violation of any waste discharge requirement or other order or

prohibition
issued by Regional Water Board or the State Water Board or who has caused or

permitted causes or permits or threatens to cause or permit any waste to be discharged or

deposited where it is or probably will be discharged into the waters of the state and creates

or threatens to create condition of pollution or nuisance may be required to clean up the

discharge and abate the effects thereof This section authorizes Regional Water Boards to

require complete cleanup of all waste discharged and restoration of affected water to

background conditions i.e the water quality that existed before the discharge The term

waste discharge requirements includes those which implement the National Pollutant

Discharge Elimination System

WC Section 13307 provides that the State Water Board shall establish policies and

procedures that its representatives
and the representatives of the Regional Water Boards shall

follow for the oversight of investigations and cleanup and abatement activities resulting from

discharges of hazardous substances including

The procedures the State Water Board and the Regional Water Boards will follow in making

decisions as to when person may be required to undertake an investigation to determine if

an unauthorized hazardous substance discharge has occurred

EXHIBIT NO._
120r

http //www.swrcb .ca.govf p1 nspols/wqpla ns/res92-49.html
2/14/2006

SAR286333
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Policies for carrying out phased step-by-step investigation to determine the nature and

extent of possible soil and ground water contamination or pollution at site

Procedures for identifying and utilizing the most cost-effective methods for detecting

contamination or pollution
and cleaning up or abating the effects of contamination or

pollution

Poilcies for determining reasonable schedules for investigation and cleanup abatement or

other remedial action at site The policies shall recognize the danger to public health and the

waters of the state posed by an unauthorized discharge and the need to mitigate those

dangers while at the same time taking into account to the extent possible the resources both

financial and technical available to the person responsible for the discharge

Waters of the statet include both ground water and surface water

Regardless of the type of discharge procedures and policies applicable to investigations

and cleanup and abatement activities are similar It is in the best interest of the people of the

state for the State Water Board to provide consistent guidance for Regional Water Boards to

apply to investigation and cleanup and abatement

WC Section 13260 requires any person discharging or proposing to discharge waste that

could affect waters of the state or proposing to change the character location or volume of

discharge to file report with and receive requirements from the Regional Water Board

WC Section 13267 provides that the Regional Water Board may require dischargers past

dischargers or suspected dischargers to furnish those technical or monitoring reports as the

Regional Water Board may specify provided that the burden including costs of these reports

shall bear reasonable relationship to the need for the reports and the benefits to be obtained

from the reports

10 WC Section 13300 states that the Regional Water Board may require discharger to

submit time schedule of specific actions the discharger shall take in order to correct or

prevent violation of requirements prescnbed by the Regional Water Board or the State Water

Board

11 California Health and Safety Code HSC Section 25356.1 requires the Department of Toxic

Substances Control DTSC or if appropriate the Regional Water Board to prepare or approve

remedial action plans for sites where hazardous substances were released to the environment

if the sites have been listed pursuant to HSC Section 25356 state Superfurid priority list for

cleanup of sites

12 Coordination with the U.S Environmental Protection Agency USEPA state agencies

within the California Environmental Protection Agency Cal/EPA e.g DTSC Air Resources

Control Board air pollution
control districts local environmental health agencies and other

responsible federal state and local agencies promotes effective protection of water

quality human health and the environment and is in the best interest of the people of the

state The principles
of coordination are embodied in many statutes regulations and

http //www.swrcb .ca.gov/plnspols/WqplaflS/reS9249
.html 2/14/2006
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interagency memoranda of understanding MOU or agreement which affect the State and

Regional Water Boards and these agencies

13 In order to clean up and abate the effects of discharge or threat of discharge

discharger may be required to perform an investigation to define the nature and extent of the

discharge or threatened discharge and to develop appropriate cleanup and abatement

measures

14 Investigations that were not properly planned have resulted in increases in overall costs

and in some cases environmental damage Overall costs have increased when original

corrective actions were later found tohave had no positive
effect or to have exacerbated the

pollution Environmental damage may increase when poorly conceived investigation or

cleanup and abatement program allows pollutants to spread to previously unaffected waters of

the state

15 phased approach to site investigation should facilitate adequate delineation of the nature

and extent of the pollution and may reduce overall costs and environmental damage

because investigations inherently build on information previously gained often data

are dependent on seasonal and other temporal variations and adverse consequences of

greater cost or increased environmental damage can result from improperly planned

investigations and the lack of consultation and coordination with the Regional Water Board

However there are circumstances under which phased iterative approach may not be

necessary to protect water quality and there are other circumstances under which phases

may need to be compressed or combined to expedite cleanup and abatement

16 Preparation of written workplans prior to initiation of significant elements or phases of

investigation and cleanup and abatement generally saves Regional Water Board and

discharger resources Results are superior and the overall cost-effectiveness is enhanced

17 Discharger reliance on qualified professionals promotes proper planning Implementation

and long-term cost-effectiveness of investigation and cleanup and abatement activities

Professionals should be qualified licensed where applicable and competent and proficient in

the fields pertinent to the required activities California Business arid Professions Code Sections

6735 7835 and 7835.1 require that engineering and geologic evaluations and judgements be

performed by or under the direction of registered professionals

18 WC Section 13360 prohibits the Regional Water Boards from specifying but not from

suggesting methods that discharger may use to achieve compliance with requirements or

orders It is the responsibility of the discharger to propose methods for Regional Water Board

review and concurrence to achieve conipliance with requirements or orders

19 The USEPA California state agencies the American Society for Testing and Materials and

similar organizations have developed or identified methods successful in particular

applications Reliance on established appropriate methods can reduce costs of investigation

and cleanup and abatement

20 The basis for Regional Water Board decisions regarding investigation arid cleanup and

http //www.swrcb.Ca.gOv/plflSPOlS/WqPlaflS/re59249
.htmt 2/14/2006
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abatement includes site-specific characteristiCs applicable state and federal statutes

and regulations applicable water quality control plans adopted by the State Water Board

and Regional Water Boards including beneficial uses water quality objectives and

implementation plans State Water Board and Regional Water Board policies including

State Water Board Resolutions No 68-16 Statement of Policy with Respect to Maintaining

High Quality of Waters in California and No 88-63 Sources of Drinking Water and

relevant standards criteria and advisories adopted by other state and federal agencies

21 Discharges subject to WC Section 13304 may include discharges of waste to land such

discharges may cause or threaten to cause conditions of soil or water pollution or nuisance

that are analogous to conditions associated with migration of waste or fluid from waste

management unit

22 The State Water Board has adopted regulations governing discharges of waste to land

California Code of Regulations CCR Title 23 Division Chapter 15

23 State Water Board regulations governing site investigation and corrective action at

underground storage tank unauthorized release sites are found in 23 CCR Division Chapter

16 in particular Article 11 commencing with Section 2720

24 It is the responsibility of the Regional Water Board to make decisions regarding cleanup

and abatement goals and objectives for the protection of water quality and the beneficial uses

of waters of the state within each Region

25 Cleanup and abatement alternatives that entail discharge of residual wastes to waters of

the state discharges to regulated waste management units or leaving wastes in place create

additional regulatory constraints and long-term liability which must be considered in any

evaluation of cost-effectiveness

26 It is not the intent of the State or Regional Water Boards to allow dischargers whose

actions have caused permitted or threaten to cause or permit conditions of pollution to avoid

responsibilities
for cleanup However in some case5 attainment of applicable water quality

objectives for ground water cannot reasonably be achieved In these cases the State Water

Board determines that establishment of containment zone is appropriate and consistent with

the maximum benefit to the people of the State if applicable requirements contained in the

Policy are satisfied The establishment of containment zone does not limit or supersede

obligations or liabilities that may arise under other laws

27 The Porter-Cologne Water Quality Control Act allows Regional Water Boards to impose

more stringent requirements on discharges of waste than any statewide requirements

promulgated by the State Water Board e.g in this Policy or than water quality objectives

established in statewide or regional water quality control plans as needed to protect water

quality and to reflect regional and site-specific conditions and

28 Pursuant to Section 13320 of the Water Code aggrieved persons may petition the State

Water Board to review any decisions made under this policy

http//www .swrcb.ca.gov/plnspos/wqPlaflS/re59249
.html 2/14/2006

SAR286336



Containment Zone Policy Resolution No 92-49 Page of 21

ThEREFORE BE IT RESOLVED

These policies and procedures apply to all investigations and cleanup and abatement

activities for all types of discharges subject to Section 13304 of the WC

The Regional Water Board shall apply the following procedures in determining whether

person shall be required to investigate discharge under WC Section 13267 or to clean up
waste and abate the effects of discharge or threat of discharge under WC Section 13304
The Regional Water Board shall

Use any relevant evidence whether direct or circumstantial including but not limited to

evidence in the following categories

Documentation of historical or current activities waste characteristics chemical use

storage or disposal information as documented by public records responses to

questionnaires or other sources of information

Site characteristics and location in relation to other potential sources of discharge

Hydrologic and hydrogeologic information such as differences in upgradient and

downgradient water quality

Industry-wide operational practices that historically have led to discharges such as leakage

of pollutants from wastewater collection and conveyance systems sumps storage tanks

landfills and clarifiers

Evidence of poor management of materials or wastes such as improper storage practices or

inability to reconcile inventories

Lack of documentation of responsible management of materials or wastes such as lack of

manifests or lack of documentation of proper disposal

Physical evidence such as analytical data soil or pavement staining distressed vegetation

or unusual odor or appearance

Reports and complaints

Other agencies records of possible or known discharge and

10 Refusal or failure to respond to Regional Water Board inquiries

Make reasonable effort to identify the dischargers associated with the discharge It is not

necessary to identify all dischargers for the Regional Water Board to proceed with

requirements for discharger to investigate and clean up

Require one or more persons identified as discharger associated with discharge or

http /fwww.swrcb ca .govf plnspols/wqplans/res92-49 .html 2/14/2006
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threatened discharge subject to WC Section 13304 to undertake an investigation based on

findings of l.A and LB above

Notify appropriate federal state and local agencies regarding discharges subject to WC

Section 13304 and coordinate with these agencies on investigation and cleanup and

abatement activities

II The Regional Water Board shall apply the following policies in overseeing investigations

to determine the nature and horizontal and vertical extent of discharge and appropriate

cleanup and abatement measures

The Regional Water Board shall

Require the discharger to conduct investigation and cleanup and abatement in

progressive sequence ordinarily consisting of the following phases provided that the sequence

shall be adjusted to accommodate site-specific circumstances if necessary

Preliminary site assessment to confirm the discharge and the identity of the discharg- ers

to identify affected or threatened waters of the state and their beneficial uses and to develop

preliminary information on the nature and vertical and horizontal extent of the discharge

Soil and water investigation to determine the source nature and extent of the discharge

with sufficient detail to provide the basis for decisions regarding subsequent cleanup and

abatement actions if any are determined by the Regional Water Board to be necessary

Proposal and selection of cleanup and abatement action to evaluate feasible and effective

cleanup and abatement actions and to develop preferred cleanup and abatement

alternatives

Implementation of cleanup and abatement action to implement the selected alternative

and to monitor in order to verify progress

Monitoring to confirm short- and long-term effectiveness of cleanup and abatement

Consider where necessary to protect water quality approval of plans for investigation or

cleanup and abatement that proceed concurrently rather than sequentially provided that

overall cleanup and abatement goals and objectives are not compromised under the following

conditions

Emergency situations involving acute pollution or contamination affecting present uses of

waters of the state

Imminent threat of pollution

Protracted investigations resulting in unreasonable delay of cleanup and abatement or

Discharges of limited extent which can be effectively investigated and cleaned up within
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short time

Require the discharger to extend the investigation and cleanup and abatement to any
location affected by the discharge or threatened discharge

Where necessary to protect water quality name other persons as dischargers to the extent

permitted by law

Require the discharger to submit written workplans for elements and phases of the

investigation and cleanup and abatement whenever practicable

Review and concur with adequate workplans prior to initiation of investigations to the

extent practicable The Regional Water Board may give verbal concurrence for
investigations

to proceed with written follow-up An adequate workplan should include or reference at least

comprehensive description of proposed investigative cleanup and abatement activities

sampling and analysis plan quality assurance project plan health and safety plan and

commitment to implement the workplan

Require the discharger to submit reports on results of all phases of investigations and

cleanup and abatement actions regardless of degree of oversight by the Regional Water

Board

Require the discharger to provide documentation that plans and reports are prepared by

professionals qualified to prepare such reports and that each component of
investigative and

cleanup and abatement actions is conducted under the direction of appropriately qualified

professionals statement of qualifications of the responsible lead professionals shall be

included in all plans and reports submitted by the discharger

Prescribe cleanup levels which are consistent with appropriate levels set by the Regional

Water Board for analogous discharges that involve similar wastes site characteristics and

water quality considerations

The Regional Water Board may identify investigative and cleanup and abatement activities

that the discharger could undertake without Regional Water Board oversight provided that

these investigations and cleanup and abatement activities shall be consistent with the policies

and procedures established herein

In The Regional Water Board shall implement the following procedures to ensure that

dischargers shall have the opportunity to select cost-effective methods for detecting

discharges or threatened discharges and methods for cleaning up or abating the effects

thereof The Regional Water Board shall

Concur with any investigative and cleanup and abatement proposal which the discharger

demonstrates and the Regional Water Board finds to have substantial likelihood to achieve

compliance within reasonable time frame with cleanup goals and objectives that implement
the applicable Water Quality Control Plans and Policies adopted by the State Water Board and

Regional Water Boards and which implement permanent cleanup and abatement solutions

http //www swrcb.ca.gov/plnspols/wqpla ns/res92-49 html 2/14/2006

SAR286339



Containment Zone Policy Resolution No g2-49 Page of 21

which do not require ongoing maintenance wherever feasible

Consider whether the burden including costs of reports required of the discharger during

the investigation and cleanup and abatement of discharge bears reasonable relationship to

the need for the reports and the benefits to be obtained from the reports

Require the discharger to consider the effectiveness feasibility and relative costs of

applicable alternative methods for investigation and cleanup and abatement Such comparison

may rely on previous analysis of analogous sites and shall include supporting rationale for the

selected methods

Ensure that the discharger is aware of and considers techniques which provide cost-

effective basis for initial assessment of discharge

The following techniques may be applicable

Use of available current and historical photographs and site records to focus investigative

activities on locations and wastes or materials handled at the site

Soil gas surveys

Shallow geophysical surveys

Remote sensing techniques

The above techniques are in addition to the standard site assessment techniques which

include

Inventory and sampling and analysis of materials or wastes

Sampling and analysis of surface water

Sampling and analysis of sediment and aquatic biota

Sampling and analysis of ground water

Sampling and analysis of soil and soil pore moisture

Hydrogeologic investigation

Ensure that the discharger is aware of and considers the following deanup and abatement

methods or combinations thereof to the extent that they may be applicable-to the discharge

or threat thereof

Source removal and/or isolation

In-place treatment of soil or water
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Bioremediation

Aeration

Fixation

Excavation or extraction of soil water or gas for on-site or off-site treatment by the

following techniques

Bioremediation

Thermal destruction

Aeration

Sorption

Precipitation flocculation and sedimentation

Filtration

Fixation

Evaporation

Excavation or extraction of soil water or gas for appropriate recycling re-use or disposal

Require actions for cleanup and abatement to

Conform to the provisions of Resolution No 68-16 of the State Water Board and the Water

Quality Control Plans of the State and Regional Water Boards provided that under no

circumstances shall these provisions be interpreted to require cleanup and abatement which

achieves water quality conditions that are better than background conditions

Implement the provisions of Chapter 15 that are applicable to cleanup and abatement as

follows

If cleanup and abatement involves corrective action at waste management unit regulated

by waste discharge requirements issued under Chapter 15 the Regional Water Board shall

implement the provisions of that chapter

If cleanup and abatement involves removal of waste from the immediate place of release

and discharge of the waste to land for treatment storage or disposal the Regional Water

Board shall regulate the discharge of the waste through waste discharge requirements issued

under Chapter 15 provided that the Regional Water Board may waive waste discharge

requirements under WC Section 13269 if the waiver is not against the public interest e.g if

the discharge is for short-term treatment or storage and if the temporary waste management
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unit is equipped with features that will ensure full and complete containment of the waste for

the treatment or storage period and

If cleanup and abatement involves actions other than removal of the waste such as

containment of waste in soil or ground water by physical or hydrological barriers to migration

natural or engineered or in-situ treatment e.g chemical or thermal fixation or

bioremediation the Regional Water Board shall apply the applicable provisions of Chapter 15

to the extent that it is technologically and economically feasible to do so and

Implement the applicable provisions of Chapter 16 for investigations and cleanup and

abatement of discharges of hazardous substances from underground storage tanks

Ensure that dischargers are required to clean up and abate the effects of discharges in

manner that promotes attainment of either background water quality or the best water quality

which is reasonable if background levels of water quality cannot be restored considering all

demands being made and to be made on those waters and the total values involved beneficial

and detrimental economic and social tangible and intangible in approving any alternative

cleanup levels less stringent than background apply Section 2550.4 of Chapter 15 or for

cleanup and abatement associated with underground storage tanks apply Section 2725 of

Chapter 16 provided that the Regional Water Board considers the conditions set forth in

Section 2550 of Chapter 15 in setting alternative cleanup levels pursuant to Section 2725 of

Chapter 16 any such alternative cleanup level shall

Be consistent with maximum benefit to the people of the state

Not unreasonably affect present and anticipated beneficial use of such water and

Not result in water quality less than that prescribed in the Water Quality Control Plans and

Policies adopted by the State and Regional Water Boards and

Consider the designation of containment zones notwithstanding any other provision of this

or other policies or regulations which require cleanup to water quality objectives

containment zone is defined as specific portion of water bearing unit where the Regional

Water Board finds pursuant to Section III.H of this policy it is unreasonable to remediate to

the level that achieves water quality objectives The discharger is required to take all actions

necessary to prevent the migration of pollutants beyond the boundaries of the containment

zone in concentrations which exceed water quality objectives The discharger must verify

containment with an approved monitoring program and must provide reasonable mitigation

measures to compensate for any significant adverse environmental impacts attributable to the

discharge Examples of sites which may qualify for containment zone designation include but

are not limited to sites where either strong sorption of pollutants on soils pollutant

entrapment e.g dense non-aqueous phase liquids or complex geology due to

heterogeneity or fractures indicate that cleanup to applicable water quality objectives cannot

reasonably be achieved In establishing containment zone the following procedures

conditions and restrictions must be met

The Regional Water Board shall determine whether water quality objectives can reasonably
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be achieved within reasonable period by considering what is technologically and

economically feasible and shall take into account environmental characteristics of the

hydrogeologic unit under consideration and the degree of impact of any remaining pollutants

pursuant to Section I1I.H.3 The Regional Water Board shall evaluate information provided by

the discharger and any other information available to it

Technological feasibility is determined by assessing available technologies which have been

shown to be effective under similar hydrogeologic conditions in reducing the concentration of

the constituents of concern Bench-scale or pilot-scale studies may be necessary to make this

feasibility assessment

Economic feasibility is an objective balancing of the incremental benefit of attaining further

reductions in the concentrations of constituents of concern as compared with the incremental

cost of achieving those reductions The evaluation of economic feasibility will include

consideration of current planned or future land use social and economic impacts to the

surrounding community including property owners other than the discharger Economic

feasibility in this Policy does not refer to the dischargers ability to finance cleanup

Availability of financial resources should be considered in the establishment of reasonable

compliance schedules

The Regional Water Board may make determinations of technological or economic

infeasibility after discharger either implements cleanup program pursuant to IILG which

cannot reasonably attain cleanup objectives or demonstrates that it is unreasonable to

cleanup to water quality objectives and may make determinations on the basis of projeclion

modeling or other analysis of site-specific data without necessarily requiring that remedial

measures be first constructed or installed and operated and their performance reviewed over

time unless such projection modeling or other analysis is insufficient or inadequate to make

such determinations

The following conditions shall be met for all containment zone designations

The discharger or group of dischargers is responsible for submitting an application for

designation of containment zone Where the application does not have sufficient information

for the Regional Water Board to make the requisite findings the Regional Water Board shall

request the dischargers to develop and submit the necessary information Information

requirements are listed in the Appendix to this section

Containment and storage vessels that have caused are causing or are likely to cause

ground water degradation must be removed or repaired or closed in accordance with

applicable regulations. Floating free product must be removed to the extent practicable If

necessary as determined by the Regional Water Board to prevent further water degradation
other sources e.g soUs nonfloating free product must be either removed isolated or

managed The significance and approach to be taken regarding these sources must be

addressed in the management plan developed under H.2.d

Where reasonable removal of pollutant mass from ground water within the containment

zone may be required if it will significantly reduce the concentration of pollutants within the
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containment zone the volume of the containment zone or the level of maintenance required

for containment The degree of removal which may be required will be determined by the

Regional Water Board in the process of evaluating the proposal for designation of

containment zone The determination of the extent of mass removal required will include

consideration of the incremental cost of mass removal the incremental benefit of mass

removal and the availability of funds to implement the provisions in the management plan for

as long as water quality objectives are exceeded within the containment zone

The discharger or group of dischargers must propose and agree to implement

management plan to assess cleanup abate manage monitor and mitigate the remaining

significant human health water quality and environmental impacts to the satisfaction of the

Regional Water Board Impacts will be evaluated in accordance with Section III.H.3 The

management plan may include management measures such as land use controlsfootnote

engineering controlsfootnote and agreements with other landowners or agreements with

the landlord or lessor where the discharger is tenant or lesseefootnote The contents of

the management plan shall be dependent upon the specific characteristics of the proposed

containment zone and must include requirement that the Regional Water Board be notified

of any transfer of affected property to new owners

The proposed management plan must provide reasonable mitigation measures to

substantially lessen or avoid ny significant adverse environmental impacts attributable to he

discharge At minimum the plan must provide for control of pollutants within the

containment zone such that water quality objectives are not exceeded outside the containment

zone as result of the discharge The plan must also provide if appropriate for equivalent

alternative water supplies reimbursement for increased water treatment costs to affected

users and increased costs associated with well modifications Additional mitigation measures

may be proposed by the discharger based on the specific characteristics of the proposed

containment zone Such measures must assist in water quality improvement efforts within the

ground water basin and may include participating in regional ground water monitoring

contributing to ground water basin cleanup or management programs or contributing to

research projects which are publicly accessible i.e not protected by patents and licenses

and aimed at developing remedial technologies that would be used in the ground water basin

Proposals for off-site cleanup projects may be considered by the Regional Water Board as

mitigation measure under the following criteria

Off-site cleanup projects must be located in the same ground water basin as the proposed

containment zone and

Implementation of an off-site project must result in an improvement in the basins water

quality or protect the basins water quality from pollution and

Off-site projects must include source removal or other elements for which water quality

benefits or water quality protection can be easily demonstrated and

Off-site projects may be proposed independently by the discharger or taken from projects

identified as acceptable by the Regional Water Board through clearinghouse process or
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In lieu of choosing to finance specific off-site project the discharger may contribute

moneys to the SWRCBs Cleanup and Abatement Account Account or other funding source

Use of such contributions to the Account or other source will be limited to cleanup projects or

water quality protection projects for the basin in which the containment zone is designated

Contributions are not to exceed ten percent of the savings in continued active remediation that

discharger will accrue over ten-year period due to designation of containment zone less

any additional costs of containment zone designation during this period e.g additional

monitoring requirements Regional Water Board application costs etc. Contributions of less

than ten percent must be accompanied by detailed justification as to why lesser

contribution would provide adequate mitigation

Except where prohibited by Federal law Federal agencies may be required based on specific

site conditions to implement mitigation measures

The proposed management plan must include detailed description of the proposed

monitoring program including the location and construction of monitoring points list of

proposed monitoring parameters detailed description of sampling protocols the monitoring

frequency and the reporting requirements and frequency The monitoring points must be at

or as close as reasonable to the boundary of the containment zone so as to clearly

demonstrate containment such that water quality objectives outside the containment zone are

not violated as the result of the discharge Specific monitoring points must be defined on

case-by-case basis by determining what is necessary to demonstrate containment horizontally

and vertically All technical or monitoring program requirements and requirements for access

shall be designated pursuant to WC Section 13267 The monitoring program may be modified

with the approval of the Regional Water Board Executive Officer based on an evaluation of

monitoring data

The management plan must include detailed description of the method to be used by the

discharger to evaluate monitoring data and specific protocol for actions to be taken in

response to evidence that water quality objectives have been exceeded outside the

containment zone as result of the migration of pollutants from within the containment zone

In order for containment zone to be designated it shall be limited in vertical and lateral

extent as protective as reasonably possible of human health and safety and the environment

and should not result in violation of water quality objectives outside the containment zone

The following factors must be considered by the Regional Water Board in making such

findings

The size of containment zone shall be no larger than necessary based on the facts of the

individual designation In no event shall the size of containment zone or the cumulative

effect of containment zones cause substantial decline in the overall yield storage or

transport capacity of ground water basin

Evaluation of potentially significant impacts to water quality human health and the

environment shall take into consideration the following as applicable to the specific factual

situation
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The physical and chemical characteristics of the discharge including its potential for

migration

The hydrogeological characteristics of the site and surrounding land

The quantity of ground water and surface water and the direction of ground water flow

The proximity and withdrawal rates of ground water users

The patterns of rainfall in the region and the proximity of the site to surface waters

The present and probable future uses of ground water and surface water in the area

The existing quality of ground water and surface water including other sources of pollution

and their cumulative impact on water quality

The potential for health impacts caused by human exposure to waste constituents

The potential damage to wildlife crops vegetation and physical structures caused by

exposure to waste constituents

10 The persistence and permanence of any potential adverse effects

11 Exposure to human or other biological receptors from the aggregate of hazardous

constituents in the environment

12 The potential for the pollutants to attenuate or degrade and the nature of the breakdown

products and

13 Potential adverse effects on approved local development plans including plans approved

by redevelopment agencies or the California Coastal Commission

No provision of this Policy shall be interpreted to allow exposure levels of constituents of

concern that could have signiflcant adverse effect on human health or the environment

containment zone shall not be designated in critical recharge area critical recharge

area is an artificial recharge area or an area determined by the Regional Water Board to be

critical recharge area after the consultation process required by Section IH.H.9 Further

containment zone shall not be designated if it would be inconsistent with local ground water

management plan developed pursuant to Part 2.75 of Division of the WC commencing at

Section 10750 or other provisions of law or court order judgment or decree

After designation no further action to reduce pollutant levels beyond that which is

specified in the management plan will be required within containment zone unless the

Regional Water Board finds that the dischargers has failed to fully implement the required

management plan or that violation of water quality objectives has occurred beyond the

containment zone as result of migration of chemicals from inside the containment zone If
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the required tasks contained in the approved management plan are not implemented or

appropriate access is not granted by the discharger to the Regional Water Board for purposes

of compliance inspection or violation of water quality objectives occurs outside the

containment zone and that violation is attributable to the discharge in the containment zone
the Regional Water Board after 45 days public notice shall promptly revoke the zones

containment status and shall take appropriate enforcement action against the discharger

The designation of containment zone shall be accomplished through the adoption of

cleanup and abatement order as authorized by WC Section 13304 The Regional Water Board

shall make finding of fact with regard to each of the conditions which serve as prerequisite

for containment zone designation iii the cleanup and abatement order All applicable criteria of

Section LILH must be met as prerequisite to designation The Regional Water Board may
reject an application for designation of containment zone for failure to meet any applicable

criteria without having to make findings with regard to each prerequisite Such orders shall be

adopted by the Regional Water Boards themselves and not issued by the Executive Officers of

the Regional Water Boards These orders shall ensure compliance with all procedures

conditions and restrictions set forth in Section IILH As authorized by WC Section 13308 time

schedules issued as part of the establishment of containment zone may prescribe civil

penalty which shall become due if compliance is not achieved in accordance with that time

schedule

containment zone shall be implemented only with the written agreement of all fee interest

owners of the parcels of property containing the containment zone Exceptions may be

allowed by the Regional Water Board where opposition is found to be unreasonable In such

cases the Regional Water Board may use the authority of WC Section 13267 to assure access

to propertyoverlying the containment zone

Local agencies which are supervising cleanup under contract with the State Water Board or

by agreement with the Regional Water Board pursuant to provisions of the Underground

Storage Tank Program may propose containment zones for consideration by the Regional

Water Board The local agency will forward its files and proposal to the Regional Water Board

for consideration Regional Water Boards shall use the same procedures processes public

notice and criteria that are noted elsewhere in this policy Approval of Technical

Impracticability Waivers by the Department of Toxic Substances Control or the United States

Environmental Protection Agency under the requirements of the Federal Resource

Conservation and Recovery Act or the Comprehensive Environmental Response

Compensation and Uability Act are deemed to be equivalent to the actions outlined in Section

of this Policy if

the substantive provisions of Sections HI.H.2.b and are met

interested parties described in III.H.8.a are included in the public participation process and

site information is forwarded from the approving agency to the Regional Water Board so

that sites for which Technical Impracticability Waivers have been approved can be included in

the master listings described in Section IILH.10
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The Regional Water Board shall comply with the following public participation requirements

in addition to any other legal requirements for notice and public participation prior to the

designation of containment zone

Public notice of an intention to designate containment zone shall be provided to all known

interested persons including the owner of the affected propertys owners and residents of

properties adjacent to the containment zone and agencies identified in Section 1II.H.9 at

least 45 days prior to the proposed designation of containment zone

Interested persons shall be given the opportunity to review the application including the

proposed management plan and any other available materials and to comment on any

proposed designation of containment zone These materials which contain information upon

which the proposed designation of containment zone is based must be available for review

at least 45 days prior to the proposed designation of containment zone

The proposed designation of containment zone shall be placed on the agenda for

consideration at Regional Water Board meeting

At least 45 days prior to the proposed designation of containment zone the Regional

Water Board shall invite technical advisory committee to review any proposed designation

and shall meet as committee at the request of any committee member The committee or

any committee member shall provide advice to the Regional Water Board as to the

appropriateness of the requested designation and such designation will become part of the

public record No person or agency shall be made member of the committee who is

employed by or has financial interest with the discharger seeking the designation The

following agencies shall be invited to participate in the advisory committee

The California Department of Toxic Substances Control

The California Department of Health Services Drinking Water Branch

The California Department of Fish and Game

The local health authority

The local water purveyor in the event ground water is used or planned to be used as

source of water supply

Any local ground water management agency induding an appointed water master

The United States Environmental Protection Agency and

The California Coastal Commission if the site is located within the coastal zone of California

10 The Regional Water Boards shall keep master listing of all designated containment

zones The master listing shall describe the location and physical boundaries of the

containment zone the pollutants which exceed applicable water quality objectives and any
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land use controls associated with the containment zone designation The Regional Water

Board shall forward the information on the master list to the State Water Board and to the

local well permitting agency whenever new containment zone is designated The State Water

Board will compile the lists from the Regional Water Boards into comprehensive master list

11 To assure consistency of application of this Policy the State Water Board will designate

Containment Zone Review Committee consisting of staff from the State Water Board and each

of the Regional Water Boards This review committee shall meet quarterly for two years and

review all designation actions taken The committee shall review problems and issues and

make recommendations for consistency and improved procedures In any event the State

Water Board shall review the containment zone issue not later than five years after the

adoption of Section 1I1.H.. and periodically thereafter Such review shall take place in public

proceeding

12 In the event that Regional Water Board finds that water quality objectives within the

containment zone have been met after public notice the Regional Water Board will rescind

the designation of the containment zone and issue closure letter and

13 The Regional Water Board cost associated with review of applications for containment

zone designation will be recoverable pursuant to Section 13304 of the Water Code provided

separate source of funding has not been provided by the discharger

14 Designation of containment zone shall have no impact on Regional Water Board

discretion to take appropriate enforcement actions except for the provisions of Section III.H.4

IV The Regional Water Board shall determine schedules for investigation and cleanup and

abatement taking into account the following factors

The degree of threat or impact of the discharge on water quality and beneficial uses

The obligation to achieve timely compliance with cleanup and abatement goals and

objectives that implement the applicable Water Quality Control Plans and Policies adopted by

the State Water Board and Regional Water Boards

The financial and technical resources available to the discharger and

Minimizing the likelihood of imposing burden on the people of the state with the expense
of cleanup and abatement where feasible

The State and Regional Water Boards shall develop an expedited technical conflict

resolution process so when disagreements occur prompt appeal and resolution of the

conflict is accomplished

Appendix to Section IlL

Application for Containment Zone Designation
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The discharger is responsible for submitting an application for designation of containment

zone Supporting information which is readily available to the Regional Water Board and which

would be cumbersome or costly to reproduce can be included in the application by reference

In order to facilitate the preparation of an acceptable application the discharger may request

that the Regional Water Board provide preliminary review of partial application The partial

application should be detailed enough to allow the Regional Water Board to determine if the

site passes the threshold criteria for establishment of containment zone e.g it is not

reasonable to achieve water quality objectives at that site plume management measures are

likely to be effective etc As appropriate the application shall include

Background information location site history regulatory history

Site characterization information including description of the nature and extent of the

discharge Hydrogeologic characterization must be adequate for making the determinations

necessary for containment zone designation

An inventory of all wells including abandoned wells and exploratory boreholes that could

affect or be affected by the containment zone

demonstration that it is not reasonable to achieve water quality objectives

discussion of completed source removal and identification of any additional sources that

will be addressed during implementation of the management plan

discussion of the extent to which pollutant mass has been reduced in the aquifer and

identification of any additional mass removal that will be addressed during implementation of

the management plan

If necessary information related to the availability of funds to implement the provisions of

the management plan throughout the expected duration of the containment zone designation

The proposed boundaries for the proposed containment zone pursuant to Section III.H.3.a

An evaluation of potential impacts to water quality human health and the environment

pursuant to Sections III.H.3.b and

statement that the discharger believes that the site is not located in critical recharge

area as required by Section IILI-l.3.d

Copies of maps and cross sections that clearly show the boundaries of the proposed

containment zone and that show the locations where land use restrictions will apply Maps

must include at least four points of reference near the map corners Reference points must be

identified by latitude and longitude accurate to within 50 feet as appropriate for possible

inclusion in geographic information system GIS database and

management plan for review and approval The management plan must contain provisions

for
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source removal as appropriate

pollutant mass removal from the aquifer as appropriate

land use or engineering controls necessary to prevent the migration of pollution including

the proper abandonment of any wells within the vicinity of the containment zone that could

provide conduit for pollution migration beyond the containment zone boundary

land use or engineering controls necessary to prevent water quality impacts and risks to

human health and the environment

mitigation measures an implementation schedule for mitigation and reporting

requirements for compliance with mitigation measures

detailed description of the proposed monitoring program

detailed description of the method to be used by the discharger to evaluate monitoring

data

specific protocol for actions to be taken if there is evidence that water quality objectives

have been exceeded outside the containment zone as result of the migration of pollutants

from within the containment zone

detailed description of the frequency and content of reports to be submitted to the

Regional Water Board

10 detailed procedures and designs for well maintenance replacement and decommissioning

11 protocol for submittal to and approval by the Executive Officer of minor modifications to

the management plan as necessary to optimize monitoring and containment and

12 description of file and database maintenance requirements

CERTIFICATION

The undersigned Administrative Assistant to the Board does hereby certify that the foregoing

is full true1 and correct copy of resolution duly and regularly adopted at meeting of the

State Water Resources Control Board held on June 18 1992 and amended at meetings of the

State Water Resources Control Board held on April 21 1994 and October 1996

1sf

Maureen MarchØ

Administrative Assistant to the Board

http//www.swrcb.ca .govJpl nspols/wqpta ns/res92-49 html 2/14/2006

SAR286351



Containment Zone Policy Resolution No 92-49 Page 20 of 21

FOOTNOTES

For the purposes of this section land use controls means recorded instruments proposed

by the discharger and agreed to by the owner of the affected propetty restructing the present

and future uses of the affected property including but not limited to recorded easements

convenants restrictions or servitudes or any combination thereof as appropriate Land use

controls shall run with the land from the date of recordation shall bind all of the owners of the

land and their heirs successors and assignees and the agents employees and lessees of

the owners heirs successors and assignees Such instruments shall provide for

amendment or rescission of the restruction upon application of the holder of fee interest in the

property and upon the approval of the Regional Water Board if warranted by changed

circumstances e.g new information demonstrates that modification to land use restriction

is appropriate the containment zone designation has been rescinded because water quality

objectives have been attained throughout the containment zone etc and except for the

restriction contained in the instrument the establishment of containment zone shall not

prohibit the full use of enjoyment of the property

For the purposes of this section uengineering controls means measures to prevent

migration of pollutants and to prevent minimize or mitigate environmental damage which may
otherwise result from release of threatened release including but not limited to caps

covers dikes trenches leachate collection systems treatment systems and ground water

containment systems or procedures and decomissioning of wells

For the purposes of this section these agreements could be formal private agreements

between parties related to the property use existing or potential water use etc

ADDITIONAL INFORMATION RELATED TO ADOPTION OF CONTAINMENT ZONE POLICY

ADDITIONAL PROVISIONS OF RESOLUTION NO 96-079

State Water Resources Control Board SWRCB Resolution No 96-079 which adopted the

Containment Zone Policy Amendment to Resolution No 92-49 also

Directs the Containment Zone Review Committee established pursuant to Section III.H.11

of the amendment to review the implementation of this policy and the incorporation of risk

assessment into this policy and provide recommendations to the SWRCB by May 1997 on

any further adjustments to the policy

Expands the Containment Zone Review Committee to include other public officials and

private individuals as determined by the State Board

ANTICIPATED FUTURE MINOR CHANGES TO BE MADE TO CONTAINMENT ZONE

PROVISIONS OF RESOLUTION NO 92-49

On October 1996 the SWRCB adopted Resolution No 96-079 which amended SWRCB

http//www.swrcb ca.govfplnspols/wqplans/resg2-49 .html 2/14/2006
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Resolution No 92-49 to include provisions for containment zone policy

Pursuant to Government Code Section 11355 this amendment was submftted to the Office of

Administrative Law OAL for review and approval Staff of OAL approved this amendment on

January 13 1997 and brought to our attention two minor matters which need correction In

the first sentence of Section III.H.4 the word pollutant should be substitued for the word

chemical In the second sentence of Section 1II.H.9 the word advice should be substituted

for the word designation

These minor changes will be corrected the next time Resolution No 92-49 is revised

http //www.swrcb.ca .gov/plrispols/wqpla ns/res92-49html 2/14/2006
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION

CLEANUP AND ABATEMENT ORDER NO 95-21

CAMPBELL INDUSTRIES
MARINE CONSTRUCTION AND DESIGN COMPANY

CAMPBELL SHIPYARDS
501 EAST HARBOR DRIVE
SAN DIEGO CALIFORNIA

SAN DIEGO COUNTY

The California Regional Water Quality Control Board San Diego
Region hereinafter Regional Board finds that

NPDES PERMIT STATUS

On April 22 1985 the Regional Board adopted Order 85
01 NPDES Permit No CAO1O7E4G Waste Discharge Requirements
for Campbell Industries San Diego County Order No 85-01
established waste discharge requirements for the

threatened discharge of pollutants from ship construction
and repair facility to San Diego Bay water of the United
States

On October 23 1989 the Regional Board adopted Addendum No
to Order No 85-01 The addendum modifies Monitoring and

Reporting Program No 85-01 to include sediment monitoring
requirements and adds the San Diego Unified Port District as

secondary liable responsible party for purposes of

compliance with Order No 85-01 if Campbell Industries
fails to comply with the Order and Addenda thereto

Order No 85-01 contains an expiration date of April 22
.1990 The Regional Board can enforce the terms and
conditions of an expired permit under the authority of
California Code of Regulations Title 23 Section 2235.4
Section 2235.4 provides that the terms and conditions of

expired NPDES permits are automatically continued if the

discharger submits complete application for permit
renewal prior to permit expiration On October 19 1989
Campbell Industries submitted timely application for
renewal of Order No 85-01 Order No 85-01 is enforceable

pursuant to the provisions of Section 2235.4

SITE LOCATION AND HISTORY

Campbell Shipyards hereinafter Campbell is located on the
northeastern shore of San Diego Bay at 501 East Harbor Drive
in the City of San Diego The site is leased by Campbell
Industries from the San Diego Unified Port District

EXHIBlT NO
t4
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Campbell Industries operator of Campbell Shipyardu was

started by the Campbell Brothers in 1906 Campbell

Industries began operation of Campbell Shipyards at ita

current locatIon adjacent to San Diego Say

Campbell Industries primary business has nistol icatiy been

the construction oi commercial fishing vessels- Campbell

Industries entered the Naval ship repair busiflCSS in the

early 1980S due to dclin commercial fsting vesseL

orders

diesel and gasoline tank farm facility cwneo and operated

by General petroleum Company occupied te south parking lot

of the Campbell site from at least 1T9 a5 There

an abandoned diesel pipeltrie Lnd ruim a0flg the southern

portion of the Campbell srte that mar have haco connected to

the tank farm

San Diego Gas Electric SDGE facility is located

approximately two blocks northeast of the Campbell Shipyards

site Campbell reports that this facility is likely

offsite source of petroleum- contaminated ground water

petroleuti production actiJitiCS occurred site ti-cm

1888 through 1984 beginnIng with the produc.ic.n of oil cas

from crude petroleum in 1888 and followed ny the

generation of coal gas and oil as SDGE awitcheci from

gas to natural gas in 192

Campbell Industries predeceSS0r Campbell Machine Company

had facility structures that occupied the east parking lot

area from the early 19005 uc the l950s- nber of other

facilities owned by other entities have occupied all or

parts of the east parking lot area including an ice skating

rink City of San Diego garbage disposal pfan other

machining companies and truck repair feorlities San Dieq

Unified Port District SDUPLh owns anu cperatS

maintenance facility adjacent to the east parking lot

campbell Industries is currently California Corporation

that is wholly owned subsidiary of Marine Construction and

Design Company Holding Inc of Seattle MARCO located -at

2300 West Commodore Way Seattle Washington 8l99

10 Campbell Industries proposes to redeve-0P ttis current

leasehold Under the proposed redevelopment plan the

shipyard activities at the site will cease entirely and the

site will be converted to oublic and commercial
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recreational area Campbell Industries has conducted site
investigation to identify polluted soils ground water and
bay sediment and determine appropriate remedial actions in
order to expedite and facilitate the closure of the shipyard
site

DISCHARGERS NAMED IN THIS ORDER

The following parties are named as dischargers in this
cleanup and abatement order pursuant to Water Code Section
13304

Campbell Industries in their capacity as the operators
of Campbell Shipyards at the time when the unauthorized
discharges occurred

MARCO Seattle in their capacity as the parent company
to the operators of Campbell Shipyards

SHIPBUILDING AND REPAIR SITE OPERATIONS

12 Shipbuiding and repair operations at Campbell Shipyards
historically encompassed large number and variety of
activities and industrial processes including but not
limited to formation and assembly of steel hulls
application ofpaint systems installation and repair of
large variety of mechanical electrical and hydraulic
systems and equipment repair of damaged vessels removal
and replacement of expended/failed paint systems and
provision of entire utility/support systems to ships and
crew during repair

13 There were three major types of building/repair facilities
at Campbell Shipyards which together with cranes enabled
ships to be assembled launched or repaired These
facilities were floating drydocks marine railways and
berths/piers With the exception of berths and piers the
basic purpose of each facility was to separate the vessel
from the bay and provide access to parts of the ship
normally underwater Campbell Shipyards had three floating
drydocks and three sets of marine railways of varying
lengths and capacities Campbell Shipyards also had five

berths The berths and piers were overwater structures
to which vessels were tied duringrepair or construction
activities Because drydock space was limited and
expensive many operations were conducted pierside For
example after painting the parts of ship normally
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underwater the ship was moved from the drydock to berth

where the remainder of the painting would be completed

14 The primary activities at Campbell Shipyards involved

multitude of industrial processes many cf which were

conducted over San Diego Bay waters or very CC5 to the

waterfront. As result of these procesSes an asscrtrpen

of wastes were generated The industrial orocesses at

Campbell Shipyards included the following

SURFACE PREPARATION AND PAINT REMOVAL 4othods ci

surface preparation and paint removal ncluded cry

abrasive blasting wet abrasive or slurry blastino

hydroblastiflg and chemical paint stripping

PAINT APPLICATION ALter preparation surfaces were

painted Most painting occurred in drydock and

involved the ship hull and internal tanks Painting

was also conducted in other locations throughout the

shipyard isoluding piers and berths Paint application

was accomplished by way Cf air or airless spraying

equipment and was eaioi activity at Campbell

Shipyards

TANK CLEANING Tank cleaning operations used steam to

remove dirt and sludges from internal tanks

particularly fuel tanks and bilges Detergents

cleaners and hot water may be injected into the steam

supply hoses Campbell reports that wastewater

generated has typically been removed and disposed of by

outside subcontractors

MECHANICAL REPAIR/MAINTENANCE/INSTLT1ON variety

of mechanical systems and machinery required repair
maintenance and LnstaL.LaCicri

STRUCTURAL REPAIRALTERATION/ASSEMBL Structural

repair alteration and assembly generally involved

welding cutting and fastening of steel plates or

assembly blocks and other industrial processes

INTEGRITY/HYDROSTATIC TESTING Hydrostatic or strength

testing flushing was conducted on hull tanks or

pipe repairs Integrity testingwaS alo conducted on

new systems during ship construction phases
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REFURE ISHING/MODERNIZATION/CLEANING Refurbishing
modernization and cleaning of ships processes were
conducted at Campbell Shipyards

i- AIR CONDITIONING/REFRIGERATION REPAIR Campbell reports
that refrigeration repair was done almost exclusively
on tuna vessels utilizing ammonia as refrigerant

MATERIALS USED

15 Materials commonly used at Campbell Shipyards are summarized
below beginning with those utilized during floating drydock
operations Although few specific materials are included
the list consists primarily off major categories

ABRASIVE GRIT Typically slag was collected from
coalfired boilers and consisting principally of iron
aluminum silicon and calcium oxides Trace elements
such as copper zinc and titanium were also present
Sand cast iron or steel shot were also used as
abrasives Enormous amounts of abrasive were needed to
remove paint to bare metal removing paint from
15000 square foot hull can take up to days and
consume 87 tons of grit Grit was needed in all dry
and wet slurry abrasive blasting

PAINT Paints contained copper zinc chromium and
lead as well as hydrocarbons Two major types of

paints were used on ship hulls

Anticorrosive Paints primersVinyl vinyl-lead
or epoxy based coatings were used Others contain
zinc chromate and lead oxide

Antifouling Paints were used to prevent growth and
attachment of marine organisms by continuously
releasing toxic substances into the water
Cuprous oxide and tributyltin fluoride or

tributyltin oxide were the principal toxicants in
copper-based and organotin-based paints
respectively

Miscellaneous materials included the following
Oils engine cutting and hydraulic Lubricants
Grease Fuels Weld Detergents Cleaners Rust
Inhibitors Paint Thinners Hydrocarbon and Chlorinated
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PAINT EQUIPMENT CLEANiNG All rtlr crick a.r1esspint
spraying equipment was generally cleaner following use
Paint equipment cleaning was major producer of waste
including solvents thinners and paint wastes and

sludes

ENGINE REPAIR/MAINTENANCE/INSTALLATION Automotive

repair ship engine repair maintenance and

installation generated waste oils1 solvents fuels1

batteries and filters

STEEL FABRICATION AND MACHINING Fabrication of engine
and ship parts occurred at Campbell Shipyards Cutting

oils fluids and solvents were used extensively

including acetone methyl ethyl ketone MEK and

chlorinated solvents

ELECTRICAL REPAIR/MAINTENANCE/INSTALLATION The repair
maintenance and installation of electrical systems
involved the use of numerous hazardous materials

including trichlorethylene trichloroethane methylene

chloride and acetone

Ic HYDRAULIC REPAIR/MAINTENANCE/INSTALLATION The repair1

maintenance and installation of hydraulic systems
involved the replacement of spent hydraulic oils

TANK EMPTYING Gilge tue and ballast tanks were

typically emptied prior to ship repair activities

FUELING Fueling operations occurred at Campbell

Shipyards

SHIPFITTING Shipfitting was conducted at Campbell

Shipyards and is defined as tile forming of ship platet
and shapes etc .accordinc tc nlans patterns or

molds

BOILER CLEANING Campbell reports that the vessels

built and repaired were primarily diesel vessels

Campbell reports that few cases involving small

auxiliary boiler cleaning on vessels were accomplished

by sub-contractors who were required to carry away any

spoils

CARPENTRY Woodworking was conducted at Campbell

Shipyards
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Solvents Degreasers Acids Caustics Resins
Adhesives/Cement/Sealants and Chlorine

WASTE GENERATED

16 Categories of wastes commonly generated by Campbell
Shipyards industrial processes included but were not limited
to those listed below

ABRASIVE BLAST WASTE SPENT GRIT SPENT PAINT MARINE
ORGANISMS RUST Abrasive blast waste consisting of

spent grit spent paint marine organisms and rust was
generated in significant quantities during all dry or
wet abrasive blasting procedures The constituent of
greatest concern with regard to toxicity was the spent
paint particularly the copper and tributyltin
antifouling components which were designed to be toxic
and designed to continuously leach into the water
column Other pollutants in paint included zinc
chromium and lead Abrasive blast ciaste can be
conveyed by water flows become airborne especially
during dry blasting or fall directly into receiving
wat.ers

FRESH PAINT Losses occurred when paint ended up
somewhere other than its intended location e.g
drydock floor bay workers clothing These losses
were results from spills drips and overspray
Typical overspray losses were estimated at
approximately 5% for air spraying and 1-2% for airless
spraying

BILGE WASTE/OTHER OILY WASTEWATER This waste was
generated during tank emptying leakages and cleaning
operations bilge ballast fuel tanks In addition
to petroleum products fuel oil tank washwater also
contained detergents or cleaners nitrogen and
phosphorus compounds and was generated in large
quantities Campbell reports that for many years these
wastes were disposed of off-site by sub-contractors

BLAST WASTEWATER Hydroblasting generated large
quantities of wastewater In addition to suspended and
settleable solids spent abrasive paint rust marine
organisms and water blast wastewater also contained
rust inhibitors such as diarnmonium phosphate and sodium
nitrite

CUT 005353



Cleanup and Abatement
rncbei.l Shipyards

Order No 9-2l

OILS engine cutting and hydraulic Tr addition to

spent products fresh oils lubricant and fuels were

released as result of spills and leaks from ship ci

drydock equipment machinery arid tanks especiallv

during cleaning and refueliny

WASTE PAINTS/SLUDGES/SOLVENTS/TINNEI tnese wastes

were generated from cleaning pant ecruipment

C0NSTRUCTION/REPIR WASTES AND TRASH These wastes

included scrap metal weldingrOds slay from arc

welding wood rags plastiCs cans paper bottles

packaging materials etc

MISCELLANEOUS WASTES These wastes included lubricants

Grease Fuels Sewage black and grey water from

vessels or docks Boiler Slowdown Condensate

Discard Acid Wastes Caustic Wastes Aqueous Wastes

with and without metals

WASTE AND WATER DISCHARGES TO SAN DIEGO BAY

17 Actual and oteflt1a.L waste discharges to San Liego Bay from

Campbell are described below The discharges listed below

were either the direct result- of an industr.al process

drydock marine railway or oerth operations or more

commonly the result of water coming ntc contact with

wastes typically spent abrasive blast w5te There were

numerous sources of waste discharge at- Campbell Shipyards

including industrial processes building c-c rapair

facilities e.g floating drydock vessels under repair

e.g cooling water bay water e.g due La tidal

influence or wave action storm water at other sources

FLOATING DRYDOCK DEBALLASTIN tanks This discharge

occurred when the ballast tanks were flooded with San

Diego Bay water to lower the drydock and then emptied

to raise the drydock floating drydcck was typically

submerged and raised twice for each ship docked

FLOATING DRYDOCK SUBMERGENCE/EMERGENCE platform This

discharge occurred when bay water flowed over the

drydock platform each time the dock was sulk Water

was discharged over the ends of the platform and

through sally ports and other openings ach time the

dock was raised Sinkin and raising .ypically
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occurred twice for each ship docked Campbell eports
that in recent years it has damned the deck of the
drydock and is collecting the runoff water pumping it
int.o tanks analyzing it and then disposing of it
Campbell also report that the deck of the drydock is
swept clean before submergence

FIRE PROTECTION SYSTEM DISCHARGE Campbell Shipyards
had fire protection system on the drydock graving
dock berth or pier The system which was in
operation at all times when ship was docked
consisted of constantly circulating bay water
Campbell reports that chemicals were not added to the
system to prevent fouling

COOLING WATER Cooling water was generated from vessels
under repair drydock equipment pumps etc

Nliscellaneous discharges or spills occurred during
Floating Drydock Operations Marine Railway Operations
Berth and Pier Operations Storm water Boiler
Feedwater

NPDES PERMIT VIOLATIONS

19 NPDES permits in the San Diego Region currently require
shipyard and boatyard operators to follow best management
practices BMP plans to prevent the discharge of substances
such as refuse rubbish spen abrasive paint paint chips
and marine fouling organisms cleaned from ship or boat
hulls The operator of Campbell Shipyards Campbell
Industries was required to submit best management
practices plan as part of the report of waste discharge for
Order No 85-01 The best management practices plan
identified various measures that Campbell Industries would
undertake to prevent the discharge of pollutants to San
Diego Bay The best management practices plan was accepted
by the Regional Board and is summarized in Findings and

Order No 85-01

19 Order No 85-01 contains the following applicable terms and
conditions

Prohibitions A.2 The deposition or discharge of
refuse rubbish materials of petroleum origin spent
abrasives including old primer and antifouling paint
caint paint chips or marine fouling organisms into
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San Diego Bay or at any place where they would be

eventually transported to San Diego Bay is prohibited

Discharge Specification 8.3 The discharger shall

comply With the 3iater Pollution Control Can described

in Finding No of Order ic 850i

Provision D.1 Neither the treatment nor the discharge
of pollutants shall create pollution contamination

or nuisance as defined by Section 13050 cf the

California Water Code

Provision D.li The discharger shall at all times

properly operate and maintain all tacillties and

systems of treatment and control and related

appurtenances which are installed or used by the

discharger to achieve compliance with the onditions
the Order

20 violations noted by Regional Board staff during compliance

inspections of Campbell Shipyards from November 20 198E cc

July 31 1992 are aummarized belo This listing is not

intended to be complete listang of all Campbell industroes

violations of Order No Oc-Ol and prior NPDES permits ihlc

violation listing is intended to illustrate some of the

activities at Campbell Shipyards which resulted in illicit

waste discharges to San Diego Bay

Inspection Violations

rovi sion
Date Incident Violated

11/20/86 Navy ship undergoing repair at Pier A.2
did not have boom extended far enough to ii

catch floating waste naterial This

resulted in floating waste material to

bay not being contained by booms
Sandblasting waste grit stockpiled it

yard Facility does nothave berm

around transformer containing PCBs
which is violation of properiy
operating and maintaining all facilities

and systems of treatment and control

which are installed or used by the

discharger to achieve compliance
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Inspection Violations continued

Provision
Date Incident

Violated

7/2/87 DUSt Paint and Oil attributable to A.2 5.3
Campbell Shipyard operations was found D.ll
floating in San Diego Bay near tie dry
dock

11/20/87 Sandblast abrasive was discharged to San P.2 5.3
Diego Bay D.ll

8/15/89 Sandblast waste entered bay from three A.2 B.3
drydocks marine railway and several Dli
piers The storm drain had sandblast
waste in it The blasting areas wall
is allowing sandblasting waste to go
into San Diego Bay

7/31/90 Blast material was apparent in various A.2 5.3
areas of the facility Compressor was D.ll
leaking oil into nearby San Diego Bay

11/15/91 Discharger is deficient in controlling A.2 5.3
illicit waste dischargers to yard areas D.11
subject to surface flows where it could
be eventually transported to San Diego
Bay

/29/92 Test Results of grit samples from boat A.2 5.3
works area under he cradle which may be D.l D.11
subject to tidal action where it could
be eventually transported to San Diego
Bay show significant hazardous levels
of heavy metals

7/31/92 Inadequate implementation of Best A.2 5.3
Management Practices on dry dock number D.ll
two Grit was apparent on the bay
surface surrounding dock area
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BENEFICIAL USES

21 The Water Quality Control Plan San Diego Basin

hereinafter Basin Plan was adopted by the Regional Board

on September 1994 and approved by the State Water

Resources Control Board State Board on December 13 1994

subsequent revisions to the Basin Plan have also been

adopted by the Regional Board and approved by the State

Board

22 The site described in this Order 501 East Harbor Drive

Diego is located in the Lindbergh Hydrologic Subarea

902.21 of the San Diego Mesa Hydrologic Area 908.20 ci

the Pueblo San Diego Hydrologic Unit 908 as described in

the Basin Plan

23 The Basin Plan establishes no designated beneficial uses ic
ground waters in the San Diego 4esa Hydrologic Area

24 The Basin Plan establishes the following designated

beneficial uses for waters of San Diego Bay

Industrial Service Supoy
Navigation

ci Water Contact Recreaticti

Non-Contact Water Recreation

Ocean Commercial and Sport Fishing

Saline Water Habitat
Wildlife Habitat
Preservation of Rare and Endangered Soecie
Marine Habitat
Fish Migration
Shellfish Harvesting

WATER QUALITY GOALS FOR SAN DIEGO BAY

25 The following are water cuality goals for San Diego Bay
based on the best professicai udqement of the Regional

Board

Water Quality Goals for San Diego Bay

Copper ug/l

Lead g/.t

-Zinc ug/3

TBT 005 q/l
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Water Quality Goals for San Diego Bay continued
PCBs 0.00007 g/l
PAHs 0.031 ug/1
Benzene 21 pg/i
Toluene 300 mg/i

Ethylbenzene 29 mg/I
Fluoranthene 42 pg/I

NPDES MONITORING PROGRAM

26 Campbells NPDES permit monitoring program requires sediment
monitoring at three Remote Reference Stations The
purpose of these reference stations is to ascertain
background chemical constituent concentrations for the
purposes of evaluating incremental increases in sediment
pollutant concentrations Reference Station Number is the
closest of the three Reference Stations to Campbell
Shipyards Like the monitoring stations at Campbell
Shipyards the Reference Station is subject to many common
sources of bay pollutants such as heavy boat or ship traffic
and storm drain runoff The irnporta-nt and obvious
distinction between the Reference Station and the Campbell
Shipyards monitoring stations is that the Reference Station
is not subject to the discharge of wastes from any shipyard
boatyard or Naval facility operations partial Summary of
the Reference Station Number values from the report titled
Campbell Marine NPDES Permit Marine Sediment Monitoring
and Reporting Fourth Semi-Annual Report June 1994 is
presented below This report was prepared for Campbell
Marine by Ecosystems Mgt Assoc Inc and submitted to the
Regional Board on June 29 1994

Summary of Reference Station No
Constituent Average Values mg/kg
Arsenic 6.18
Cadmium 0.238
Chromium 34.5
Copper 80.6
Lead 33.8

Mercury 0.354
Nickel 9.97
LPAH 3.74
HPAH 6.44
PCB 0.0724
PCT 4.61
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Summary of Reference Station No continued

Constituent Average Values mg/kg

TBT
TPH Total 41
Silver

14/Zinc

calculated average values includ.e some sample results that were

below the detection level one-half the detectLpfl ieve.I sample

result was used in the calculation

The Regional Board believes it is reasonable to use the

average values for Reference Station No summarized above

for the purposes of evaluating incremental increases in bay

sedimeht pollutant concentrations at CampbeLl Shipyards

27 campbells NPDES permit also requires sediment monitoring ot

eleven 11 Stations In San Diego Bay at Campbell Shipyards

Cr4501-li and four stations CMB-STD 01 02 03 and 04

each located at the outlet of four storm drains which are

tributary to the San Diego Bay at the Campbell Shipyard

site One storm drain outfall is located in Campbells

immediate area CMB-STD-03 and three storm drain outfali

are located outside of Campbell immecilate area CMB-STD

010204 Below is partial summary of the average values

of these monitoring Stations for the period December 1992 Lu

June 1994

Summary of Campbell Stations 0MB 01-11

Constituent Average Values mg/kg

Arsenic 22.S

Cadmium 12

Chromium 143

Copper
Lead

Mercury
944

Nickel
LPAi-

HPAH
PCB
PCT
TBT
TPH TotaU
Silver

1015Zinc

Data available only from stationS CMB 010408
Calculated average values include some sample results that were

below the detection level one-half the detection Ieyel sample

result was used in the calculation
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Summary of Storm Drain Stations-Average Values mg/Jg
Constituent CMB-STD-03 CMB-STD-01102
Arsenic 20.9 6.12
Cadmium i.SS 0.472
Chromium 1625 28.5
Copper 722 119
Lead 283 110
Mercury 0.783 0.466
Nickel 37.2 5.91
LPAH no data 0.17c
HPAH rio data l.05
PCB no data 0.0245
PCT no data 7.83
TBT 0.061 0.045
TPH Total no data 36.4
Silver 1.1 0.259
Zinc 1372 264

Data available only from station CMB-STD-O
Calculated average values include some sample results that werebelow the detection level one-half the detection level sample
result was used in the calcu1ajon

The NPDES monitoring data shows that all average constituent
concentrations at Stations CMB 01-il exceed the designated
average background concentrations for Reference Station.- No

except for low molecular weight PAHs Storm Drains
and are tributary to the Campbell shipyard site but have
discharge point outside of the main area where major
shipyard activities occurred The outlet of Storm Drain is
located directly adjacent to areas where shipyard activities
were conducted The data indicates that constituent
concentrations are significantly higher at Storm Drain as
compared to the other storm drains The data indicates that
the average constituent concentrations at Storm Drains
and exceed background values for cadmium copper lead
POT TT and zinc Average constituent concentrations
markedly exceed background values at Storm Drain for all
constituent values The higher concentrations at storm
drain are indicative of Campbell Shipyard activities and
not storm water influence

PTI TECHNICAL REPORTS

28 PTI Environmental Services prepared the following reports on
behalf of Campbell Industries to determine appropriate
remedial actions at he site
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Study Proposal Campbell Shipyards Sediment

Characterization Phase dated July 99O ws
submitted to the Regional Board by Campbell Industries

on July 16 1990 This Study Proposal contains

sediment data from samples taken by the Regional Board

in 1989 and 989 Camchell lIrdustrieS study

Data Report Campbell Shipyards Sediment

Characterization Phase Volumes ann dated June

1991 for MARCO Seattle was submitted to the Regional

Board by Campbell Industries on July 11991 This

Data Report summarizes additional sediment data

collected during Phase Campbell iflipydLdS

Campbell Shipyards Remedial Action Alternatives

Analysis Report RAkAR dated October 1993 for MARCO

Seattle was submitted to the Regional Board by Campbell

Industries on Novertther iS 1993 The purpose of the

RAAAR is to summarize the results of the sediment

studies referenced above and to identiey and evaluate

whether sediment remediatiofl would he warranted tiriur

to redevelopment cf the site also included are

RemedialA1terflatlJ0S

On October 11 1994 Campbell Industries submitted

report entitled Campbell Shipyards Site investigatior

and Corrective Action Report Soil and Groundwater

SI/CAR dated October 1994 prepared by PTI

Environmental Services The purpose of the SI/CAR is

to summarize the results of the soil and groundwater

studies conducted at Campbell Shipyards and to identify

and evaluate candidate remedial alternatives for the

site prior to redevelopment

PTI BAY SEDIMENT DATA

29 Below is partial summary of the SarI Diego hay sediment

data contained in the July 1990 PTI report
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Summary oe Sediment Data Collected by San Diego .eiona1
Water Quality Control Board 1989

1TOC

2PCB

3TBT

PH
5L PAH
6HPA

30 San Diego Bay sediment samples from the June 1991 PTI report
are summarized below

BAY SEDIMENT SAMPLES

Constituent CONCENTRATION RANGE CONCENTRATION RANGE
at Reference at Site Stations

Stations
Arsenic 7.2 80.4 mg/kg 11.5 66.6 mg/kg
Cadmium 0.30 -0.80 md/kg 0.02 2.3 mg/kg

Chroniiumtotal 43.0 142 mg/kg 35.0 480 mg/kg
Copper 55.0 -179 mg/kg 75.0- 2500 mg/kg
Lead 27.1 128 mg/kg 60.9 1-100 mg/kg

Consti tuents Concentration

Raiige mg/kg
9380 66100
0.17 3.3
4.50 29.0

Constituents

TOC
PCB
Arsenic
Cadmium 0.486 2.14

Chromium 40.2 257

Copper 194 1190

Concentration
Range mg/kg

Lead 30.1 231

Mercury 0.763 2.62
Nickel 8.60 20.9
Silver 1.37 7.26
Zinc 245 902
TBT3 1.2 13

Summary of Sediment Data Collected by CAMPBELL SHIPYARDS
1989

Concentration
Constituents Range mg/kg
Arsenic 7.30 107
Cadmium 2.60 23.4
Chromium 6.00 369

Copper 28.8 2010
Lead 11.7 399

Mercury 0.280 3.80

Manganese 54.6 1570
Nickel 6.30 415

Constituents
Silver
Zinc

Concentration
Range mg/kg

1.00 4.90
68.4 2870

TBT3 0.006 0.99
TPH4 73 5000
LPAI15 0.340 7.70
HPAH6 0.250 74.0
PCB2 0.053 7.10

Undetected at level shown
Total Organic Carbon
Total Polychiorinated Biphenyls
Tributyltirt
Total Petroleum Hydrocarbons
Total Low Molecular Weight Polycyclic Aromatic Hydrocarbons
Total High Molecular Weight Polycvclic Aromatic Hydrocarbons
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ituent CONCENTRATION RANGE

at Reference
Stations

Mercury 0.18 0.74 mg/kg

Nickel 14.0 25.0 mg/kg

Silver 0.50 L.60 mg/.ct

Zinc 150 s04 ao/k

Total PCBS 8.9 880 pq/kq

Total PCTs4 89 200 jig/kg
HvOtoCar000S

Total High McleC.llat Weight oiyC iic rJ arbon

PCB Total Polychloviflated pheoyis
CT- Total olychl ar.e

31 The data listed in the two preceding findings show that

large majority of the constituent concentrations at the

exceed background levels at the NPDES monitoring progratr

reference station Nc

32 The PTI RAAAR report- states that petroleum ydrocarbon and

polynuclear aromatic hydrocarbon contamination along the

shoreline in the vicinity of Dry Docks and particularly

the presence of oil and PCBs suggests that oIl underlying

the site and possibly deriving from the oil production and

storage facilities located upland of the Campbell Shipyards

facility has leaked through the bulkhead an.d infiltrated

the adjacent sediments

PTI SEDIMENT QUALITY OBJECTIVES

33 There are currently no sediment quality objectives

establishd for use in California Sediment quality

objectives are currently under development by the State

Board pursuant to Chapter 5.6 Section 13390 at seq of the

California Water Code In the absence of such objectives

BAY SEDIMENT SAMPLES continued
CONCENTRATION PNGE

$i.te Stations

14

4. 44

MoflObUtylt in

DjbUtyl tin

Tributyl tin

TetrabUtYlt1P

LPAH
PAM2

Diesel fuel

Petroleum oi.l

95 ig/kg
.1 jig/kg

L.4
22.0 uq/kq

99 200 jig/kg

1.9 00 L.q/k.o

15 28 mg/kg
770 1800 og/ko

3.05 mg/iq
14 .. mg/kq

28.0 rng/ko

0500 mcj/k

537 iig/ka

484 j.ig/k

L6 300 jig/kq

.000J jig/k

000 jiq/kq

3U mg/kg
4400 mq/kcr

7100 jig/kg

71.- 3400 jig/kg
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site-specific sediment quality objectives were develQped by
PTI using the following methods

WATER QtThLITY OBJECTIVES Determination of the
limiting sediment concentration that would not cause
California Enclosed Bays and Estuaries Plan water
quality objectives to be exceeded Note In 1994
the Bays and Estuaries Plan was rescinded and is
currently being redrafted by the California State Water
Resource Control Board

TOXICITY Determination of site specific advanced
effects threshold AET sediment toxicity values AET
is defined as the sediment concentration of
contaminant above which statistically significant
Po.05 adverse effects for particular biological
indicator are always expected relative to appropriate
reference conditions Sediment concentrations in
excess of AET values may be indicative of historical
and/or current shipyard waste discharges and may also
adversely affect the water quality and beneficial uses
of the water

34 PTIs development of sediment quality objectives based on
conformance to the Bays and Estuaries Plan required the
determination of the relationship between the concentration
of the chemical in water and the concentration of the
chemica.L in sediments Chemical concentrations in pore
water were directly related to chemical concentrations in
sediment by the following two methods

The direct measurement approach This approach was
applied to copper lead zinc and TBT PTI reported
that sediment/water concentration ratios varied at the
different sampling stations probably because the
behavior of metals is controlled by complex set of
processes including complexation with dissolved
ligands varying affinities of different chemicals for
different particle types and surfaces and
oxidation/reduction reactions PTI also reports it is
likely the measured pore metal water concentrations for
copper lead zinc and TET are overestimates of actual
concentrations because clean techniques were not used
or required at the tim samples were collected

Recent guidance from EPA recommends that clean sample
handling techniques be used for metal levels in the low
jigl range Otherwise substantial contamination can

CUT 005365



ampbe Shipyards
Cleanup and Abatement

Order No 95-2

occur resulting in measured concentrations th4tre

higher than actual concentrations This guidance was

not in place at the time the samples were collected

Derived partition coefficient Sediment quality cr

organic chemicals used partition coeficient vajues

derived from the scientific literatur- These

partition coefficients and estimated sediment qual1t/

objectives are summarized below

SEDIMENT QUALITY OBJECTIVES ESTIMATED FROM CALiFORNIA

ENCLOSED BAYS ANL ESTUARIES PLAN WATER QUALITY
OBJECTIVESliforn

ErcTose-

Bays ann
Estuaries
Plan Water PartitiOn Estimated

Qualty CoefticieLt 9ediment Quality

Obj ti.e L/ky Obj ective mg/ku

Chemica-- sediment .ry weight

Copper
4xiO 390

Lead 3x10 13000

Zinc 2.GxLO 5700

TBT .2x1J 2.039

DI

L/k9 Organic caibon Weight

Carbon__IL mg/kg mg/kc

0.031 G.3x104 T.9 0.039

PCB 0.00007 4.0xl0 003 0.OOu

35 PTIS development of AET site-specific sediment quality

objectives presented below were derived rcm observed

relationships between biological data i.e sediment

toxicity tests and in sita benthic infauna assessed and

integrated into sediment ciuality objectives define sit-

specific cleanup levels
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Summary of AET Site-specific values
mg/kg dry weight

Chemical Site Specific Sediment
Quality Obj

CoppeL 810
Lead 231
Zinc 820
Tributyltin 5.75

High molecular weight 44
polycyclic aromatic
hydrocarbon
Polychlorinated biohenyls 0.95
Total petroleum 4300
hydrocarbons

REGIONAL BOARD BAY SEDIMENT DATA CONCLUSIONS

36 Based on the PTI RAAAR report and Campbell Shipyard sediment
data and reports described in previous findings the Regional
Board concludes the following

Copper and zinc share similar distribution patterns
with elevated concentrations along the shoreline and
adjacent to the dry docks Concentrations decrease
rapidly with increased distance from the site and
typically reach background or near background levels
just bayward of the docks arid piers The majority of
copper and zinc in the bay sediments was caused by
Campbells shipbuilding and repair activities Copper
and zinc are key constituent of the paints used ion
ship construction Copper is also present at elevated
concentrations in the blasting slag used in this
construction and repair

The concentration of lead in bay sediments is elevated
with respect to background levels Lead concentrations
adjacent to the four storm drains at the site suggest
that these storm drains may contribute lead to bay
sediments Discharges from the Campbell site have also
contributed to elevated lead concentrations in bay
sediments Lead was common constituent of paint used
at the site In addition lead is present at elevated
concentrations in upland soilsatthe site
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Mercury distribution patterns are similar cc thQse ot

copper and zinc but display much narrower range c-f

concentrations The highest concentrations are

observed along the snoreilIle and adjacent to the dry

docks Concentrati-crsof nercuy decrease to near

hackgroufla levels juec ba/warLt of Ltla p..eis and dry

docks Discharges from Lie Campbell site have

contributed to elevacad mercury concentrations in bay

sediments Mercury is contained in any of the

paint currenty used at site however it has been

used historically In antitoulirig paints Mercury

concentrations adjacent to fLoriu drains and

indicate that hese storm drains have not contributed

to the elevated mercury fc-und im bay sediments at he

site

di The distribution pattern of TBT is sim.Tar cc chat of

copper and zinc The highest concentrations are found

immediately adjacent to the dry docks with some

elevated concentration extending hayward of the site

The ma oritv c-f TBT in thc hay sediti te was caused by

Campbell shipbuiLding and repair ccc ties

Discharges from the Campbell sita hdve ontrihuced to

elevated TBT concentrations in bay sediments TBT wa

present as coc-olymer it Lbe .ertitOUi..1g taint .5C

the scte

Polynuclear Aromatic Hydrocarbons are present in crude

oil fuel oils and crankcase oil- Combustion of

fuel creates contaminated particulateS Soot which

falls back on land and -may eventually be washed into

the bay by storm runoff Oil spills in San Diego Bay

also contribute to elevated concentrations of PAHs in

San Diego hay sediments in general elevated

concentrations of how Molecular Neigh Polynuclear

Aromatic Hydrocarbons LPAH and high Molecular Weight

Polynuclear Aromatic Hydrocarbons HPAH are more

localized than those of metals and are elevated alcnq

the Campbell site shoreline LPAH concentrations are

generally below background throughout the site with the

exception of two locations one location adjacent to

the storm drain near the northern end of the Campbell

shoreline and another location in the vicinity of the

outlet of the large dry dock k-IPAH elevated

concentrations are generally located along the shipyard

shoreline The LPAH and HPAH concentrations along the

shoreline in the vicinity of Dry Docks and
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suggests that oil underlying the site has leaked
through the bulkhead and infiltrated the adjacent bay
sediments Wastes generated at the site included bilge
waste/ other oily wastewater oils lubricants grease
nd fuels LPAH and HPAH concentrations adjacent to
the storm drains indicate that these storm drains have
not contributed significantly to LPA and HPAH
concentrations in the bay sediment

Li Concentrations of PCs in bay sediments are above

background levels along the Campbell shoreline The
higher PCB sediment concentrations value grater than
mg/kg were generally located in the area where

shipyard activities were conducted Ship hydraulic
system and repair and paint application activities were
conducted at Campbell Wastes generated at the site
included fresh and spent paint sludges/ solvents
thinners and waste hydraulic oils These wastes may
have contained PCBs in the past The PCBs may also
have originated from the San Diego Gas and Electric
facility described in Finding PCB concentrations
adThcent to the storm drains at the site indicate that
these storm drains did not contribute significan1y to
POE concentrations in the bay sediment

Total petroleum hydrocarbons TPH are elevated above
background in the bay sediment along the Campbell site
shoreline Concentrations of TPH decrease to near
background levels just bayward of the piers and dry
docks The sources of TPH are the same as described
for PAHs

Waste discharges from Campbell Shipyards to San Diego
Bay have occurred in violation of Order No 5O1 It

appears that the Best Management Practices plans
employed by Campbell Industries were either inadequate
or were being ineffectively implemented to prevent
waste discharges to San Diego Bay

The contaminated bay sediments preent at Campbell
Shipyards have caused or threaten to cause condition
of pollution as described in California Water Code
Section 13050 Bay sediment concentrations of copper
zinc lead tributyltin high moleular weight
polynuclear aromatic hydrocarbons
HPAH polychlorinated biphenyls PCB and total
petroleum hydrocarbons TPH exceed site specific AET
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values and thus may adversely affect Sari Diego aay

beneficial uses

PTI SOIL AND GROUND WATER DATA

37 Chemical concentrations in soil reportea by TL in ne

SI/CAR reporr are summarlzed below

Chemical Concentrations in SOi

I.ci7 3fl Maxirm.r

-oncerltration__-

Chemical DeteciOfl CortcerLt0at1 ilL .O1 tepc

FraqUerCV fF

-----

0.10

10/2 500

1.70

TRPH

TOEI

Naphthalefle

BCIIZO Ia pyrerla

Ben zerle

To uen

Ethylbenzer

Xylerie

12
OichtorethaflC

Tetra
chlorOethYie

PCB

Lead

Copper

72

38 The PTI SI/CAR report identified seven majo.1

contamination areas

The south parking bc had total petroleum hydrocarbon

soil contamination greater than 1000 mg/kg at borings

B-24 9-25 B-25-P 9-26 and B-42 The vertical extent

of elevated petroleum hydrocarbon concentraiOnS

extends from the ground surface down to the shallow

groundwater surface The soils in the south parking
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lot and near MW-5 had detectable COncentratjosof
benzene toluene ethylbenzene and xylene BTEX
compounds PTI reports that the south parking lot was
former tank farm facility owned by General Petroleum
Company from at least 1939 to 1956 The tank farm may
have been the source of this contamination

The east parking lot had total petroleum hydrocarbon
soil contamination greater than 1000 mg/kg at borings
3-31-P B-32-P and well MW-l-N This area also had
detectable concentrations of PAHs Naphthalene pj-
was detected as high as 5800000 /Lg/kg at boring B-31-

PANs were also detected at Boring 3-42 12-
Dichloroethane was detected in MW-i-N soils at 5.1
p.g\kg Possible sources of PARs in this area include
the City of San Diego garbage disposal plant other
machining compaiies and truck repair facilities
Campbell Machine Company had facility structures that
occupied the east parking lot area from the early 1900s
to the 1930s San Diego Unified Port District SDUPD
owns arid operates maintenance facility adjacent to
the east parking lot

The paint shop/sand blasting area had total petroleum
hydrocarbon soil contamination greater than 1000 mg/kg
at boring 3-19 PCB was detected in two boreholes near

transformer substation Soils at 3-35 near an
electrical and telephone vault and weld shop and 3-3
near the paint shop sand blasting area had PCB
concentrations of 470 Lg/kg and 1800 rig/kg

respectively Tetrachioroethylene was detected in 3-19
sols at 140 pg/kg

site near the Coast Guard recovery well had total
petroleum hydrocarbon soil contamination greater than
1000 mg/kg at borings 3-15 and 3-17

site along the seawall near the pipe shop area had
total petroleum hydrocarbon soil contamination greater
than 1000 mg/kg at borings B-S and 3-37

site in the vicinity of well MW-S had total petroleum
hydrocarbon soil contamination greater than 1000 mg/kg
at borings 3-29

site near the parts warehouse along Harbor Street had
total petroleum hydrocarbon soil contamination grester
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than 1000 mg/kg at borings B-b-P and CS21 Lead

copper and zinc were found a.t elevated concentrations

in the shallow soils beneath and northwest of the part
warehouse Campbell reports that lead affected soils

may be due to historical uses including spreading ash

from City of San Diegn incinerator hat operated

this area

39 The concentrations of all metals that.exceeded background

and all organic compounds were compared by PTI with risk-

based concentrations for industrial soils derived uSlng

USEPA methods PTI found that six of the carcinogenic pt

compounds in soil exceeded the risk based concentration

level PAR compounds are known toxic constituents ci total

petroleum hydrocarbons Based on review of the soil rpH

data the hydrocarbon identificatiOllaflalYsis risk based

soil PAH concentrations and site characterIstics the

following site-specific cleanup levels were proposed by TI

PARs mg/kg tar toxic eculvalent concentrations

TECs cf henzo rer
Total petroleum nycirccarbons -- 1000 cK

40 The PTI SI/CAR report summarized the nature ann extent ci

the site ground water contamination as follows

Petroleum hydrocarbons PTI reports that Ninvo Moore

performed an investigation of the Campbell shipyards

site in 1989 According to this investigation total

petroleum hydrocarbons TPH concentrations in ground

water samples trom monitoring wells on the neighboring

San Diego Unified Port Diatrict SDUPD maintenance

shop had TPH concentrations ranging from undetected at

50 g/l to 1560 ig/l in MW9-N immediately upgraden
of the east parking Later investigatlons by

Thorne 1990 and Park i99l indicated that none ut

the wells they sampled had detectable quantities oi

petroleum hydrocarbons IPH was not analyzed durinq

PTIs resampling ci site well in 1993

PAH During the December 1993 sampling by PTI PARs

were detected in three wells at or near the East

parking lot On the Campbell site the two wells were

MW-i-N Naphthalene 600 g/l Acenaphthene 15 g/l and

Acenaphthylefle 40 jg/l and MW-2--N Naphthalene 34

pg/kg Adjacent to the east parking lot on the SDUPD
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maintenance shop the third well with PAHs was MW-9-N
Acenaphthene 20 ig/l Fluoranthene 25 p.g/l Pyrene 35

pg/l Benzo fluoranthene 11 g/l and Benzo
perylene 10 jig/i

BTEX and VOCs During the December 1993 sampling by
PTt seven wells had detectable concentrations of BTEX
compounds four of these wells are on the Campbell
Shipyards site MW-i-P MW-2-N and MW-6 had benzene
concentrations of 660 ig/l jig/i and jig/l

respectively and MW-I-P had ethylbenzene concentration
of 47 jig/i In addition cis-12-dichloroethene was
detected in MW-8-N MW-i-P MW-2-N and MWi at
concentrations ranging from to 78 jig/i
Chiorobenzene was detected in MW-6 at 14 jig/i and 12-
dichiorethane was detected in two offsite wells MW-3-N
and MW-9-N at ga/i

Pesticides/PCBs Pesticides and PCBs were not detected
in ground water by Park in 1991

Metals Samples from wells MW-8-N MW-3 and MW-4 were
analyzed for dissolved lead copper and zinc by PTI in
1993 None of the metals were detected at detection
limit of 0.5 mg/i during this round of sampling

Free product Floating petroleum product was measured
in two site wells MW-5 and the Coast Guard recovery
well Floating product samples were analyzed for

hydrocarbon identification ETEX VOCs and
semivolatlle organic compounds SVOCs The results of
the hydrocarbon identification indicated that 94

percent of the MW-S sample and 25 percent of the Coast
Guard recovery well sample were diesel-range
hydrocarbons No gasoline or heavier oil-range
hydrocarbons were identified in the samples

REGIONAL BOARD GROUND WATER AND SOIL DATA CONCLUSIONS

41 Based on review of the PTI Regional Board and Campbell
Shipyard soil and ground water data and reports described in
previous findings the Regional Board finds and concludes the

following

Elevated concentration of total petroleum hydrocarbon
TPH and polynuclear aromatic hydrocarbons PAHs in
soil and ground water indicate that historic activities
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in the east parking lot by Campbell Machine ComRany
the adjacent San Diego Unified Port District SDUPD
maintenance facility City of San Diego garbage

disposal plant other machining companies and truck

repair facilities may have contaminated ground water

under the east parking lot of the site

On-site data indicate chat soa.l contaminants in the

east parking lot are degrading and not migrating toward

the bay

The soils in the south parking lot had elevated

concentrations of BTEX compounds PARs and TPH

Activities at former tank farm owned by General

petroleum Company from at least 1939 to 1956 may have

contaminated soils i.n the south parkin lot

di Two site wells along the seawal-i- MW- and tne Coast

Guard recovery well contain floating product

Adjacent wells within 200 feet along the seawall do not

contain floating product suggesting that the twb areas

are localized and that floating product is not site-

wide problem Analyses of floating product in the two

wells indicate that the product as prImarily daesel

fuel with some probable mixing with heavier

hydrocarbon fuel especially in the Coast Guard

recovery wll Analytical results also suggest that

some degradation of the diesel fuel has occurred in

both areas Most of the diesel-type fuels in these

wells may have come from abandoned diesel pipelines

that cross the site- The floating product in the

recovery well may also be mixture of other

hydrocarbons that have migrated from the former General

Petroleum Company tank farm area the south rarking

Jot Campbell Shipyard orj-sit.e activities involving

use of fuel products or from other soLirces that ouLd

not be identified from the availah-e historical data

The contaminated soil and ground water present at

Campbell Shipyards have caused or threaten to cause

condition of pollution as described in California Water

Code Section 13050 because

Floating product on the shallow ground water

surface is potential ongoing source of dissolved

or pure-phase releases of petroleum hydrocarbon

contamination to the bay if left En place
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Contaminated soils and ground water contaiIlin
TPH PAHs and BTEX compounds near the bu1khed
threaten to cause applicable bay water quality
target values to be exceeded The contaminated
soil and ground water has also contributed to
elevated concentration of TPH and PAlis in bay
sediments adjacent to the shoreline

The maximum detected concentrations for six of the
carcinogenic PAHs benzoapyrene
benz anthracene benzo fluorant.hene chrysenedibenzo and indeno
cdJpyrene were higher than the human health risk-
based concentrations for contaminated soil
ingestion and dermal exposure developed by us EPA

ALTERNATIVE CLEANTJP LEVELS

42 Several alternative bay sediment cleanup levels for the site
were evaluated by PTI including no cleanup with
reliance upon natural recovery processes cleanup to
background levels cleanup to site specific levels
two intermediate cleanup levels betieen background and the
site specific AET objective and cleanup to levels to
conform with Bays and Estuaries water quality objectives
The specific alternative cleanup levels are summarized
below

Alternative Sediment Cleanup Levels mg/kg
PT

LAET PTI LAET PTI 2nd
PTI LAET

Regional Mid Level Site-
Site-

Mjd Level LAET
Site- SiteBoard cleanup Specific

Specific Specific Specific
stituent

Background Obj Obi Obj
ObjWI tn

safety
factor

Copper 81 445.3 729 810
Zinc 147 483.5 738 820
TBT 0.005 2.88 518 5.75
Mercury 0.35
Lead 34 132.4 207.9 231
PAH 39.6 44
PCB 0.07 0.51 0.855 0.95
TPH 42 2170.95 3870 4300

1j0

1460

365

450

2100

500

PTI LAET Lowest apparent effects threshold dIoped by PTI
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Natural

Recovery
Capin
Place

Hydraulic
Dredging
Mechanical

Dredging
StabilizEt

tiorl with

Off site

Disposal

4i LeIel PTI LAET LAFT PTI LAST FF1 2nd

Rgicna Cla.iup ttze- M.d

Enard .pccif cL eeJ

Back- Cbi tb 3itc- Spec1t
rnrid p5c1f

aCtCl Cbj

$0J/ $0.Y O07 00 $0.0 $007

.iPt LAET Lowest apparent effects threshold developed by PTI

The estimated area and voluie of contm.inated sediment are

described below

AREA AND VOLTJME ESTIMATES FOR CANDIDATE CLEANUP SCENARIOS

Area Volume

Cleanup Scenario acres cubic yards

BackgroUnd
100000

Mid-level 2u 73000

PTI LAET with Safet 29 000

PTI LAET -.2 i7O00

PTI LLAET Mid-level ..1 3700

PTI 2nd LAET 0.3 3000

PTI LAET Lowest apparent effects threshold developed by PTI

43 PTI considered several alternatives for attaining th
various alternative cleanup levels Of fsite confined aquatic

disposal was rejected because it was considered highly

unlikely that suitable location would be found within San

Diego Bay and the costs associated with transporcinQ the

sediment to the open ocean would be excessive. The rIatural

recovery alternative was rejacted by the Regional 9oard

because several of Lhe sediment contaminants at the site are

metals and do not biodegrade These alternatives and costs

are summarized below

Cleanup to
-________

Al ernatiF

$0.30 $0

34 $1.13

24. $1.01 03
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44 Several alternative upland soil and ground water cleanup
levels for the site were evaluated by PTI including no
action cleanup to background levels cleanup to Bays
and Estuaries water quality objectives and an
intermediate cleanup level between background and Bays and
Estuaries water quality objectives The PTI SI/CAR report
considers six alternatives for the remediation of the
contaminated soil and five alternatives for the remedjation
of the contaminated ground water for various levels On May

1995 PTI submitted supplemental data for remedial actions
for cleanup to background water quality objectives and
level in between background and water quality objectives
These alternatives and costs are summarized below

StJT1MARY OF ESTIMATED REMEDIAL ACTION COSTS
SOIL

Cost $in millions
Alternaci.e Background Mid Water Human

Level Quality Health
Obj

S5 Removal and Ofisite Disposal $7.9 $7.9 $7.9 $1.5
S6 Thermal Desorptjori $5.82 $5.82 $5.82

GROIJTHD WATER

Cost $in millions
Alternative Background Mid Water Free

Level Quality product
Obj removal

GW4 Soil Excavation Removal of -- -- -- $0.015
Floating Product

GW5- Recovery Wells and Soil -- -- -- $0055
Excavation Removal of

Floating Product

GW5A- Ground water extraction and $4.83 $2.68 $1.75 --

treatment
CW5B- Ground water and NAPL $5.47 $3.07 $2.02 --

extraction and treatment

45 The PTI SI/CAR report recommended method for treatment and
disposal of the contamination at the site based on SI/CAR
Alternative S6 and Alternative GW4 This recommended
alternative has several components

Removal and Treatment of Floating Product Floating
product in wells adjacent to the seawall will be
removed either using recovery wells or by excavating
pits to the ground water table and skimming the
floating product off the ground water surf The
recovered product will be transported offsite to

treatment/recycling facility
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Removal and Treatment of Soil Soil cofltaining

elevated levels of TPH in the south parking lot and j.n

the vicinity of the seawali will be excavated and

treated by therrna desorption to remove petroleum

hydrocarbons The diesel pipelines onderiving the sit
will also be removed and associated TPM affected soil

exceedinq the remediaion level will he reated

Capping of the East Parking Lot Soil the east

parking lot contains elevated concentrations of TPH and

PA.Hs however migration of TPH constituentS including

Ps and VOCsY in the direction of San Diego Bay via

ground water was demonstrated to he negligible The

east parking lot will be capped wLth paving
structures and landscaping during rdevelopment and

will not require addt jul remedial on

Installation of New SeawallBULkheEt new

seawall/bulkhead will be installed to iepiace the

existing seawall- To the extent possible this

construction effort will be cc.ordi.nated wi th the

removal of the diesel piceltnes floatnçs product urn

TPH affected soil int IT T.T-T

seawali

Monitoring cnit-orn will be conducteO during

remediation tc enìsure that eo unacceptable adverse

human health or ov.ncnmentai fffectS ccur
Confirmational monitorinq will be conducted foilownq

completion of remediation to ensure that remedial

action objectives have been met

REGIONAL BOARD SELECTED CLEANUP LEVELS

46 In setting cleanup leveLs at any site the Regional Board

must consider the terms and conditions of State Board

Resolution No 92-4i Polices and procedures EDI

Investigation and Cleanup and Abatement of Discharges

under Water Code Section 13304 These conditions includes

site-specific characteristics applIcable state and

federal statutes and regulations the Easir.ì Plan and

State BoardResolUtiOfl No 68-16 Statement of Policy with

Respect to Maintaining High Quality Waters in California

The Regional Board has selected the following cleanup levels

for San Diego Ba sediments ground water and soil at the

Campbell Shipyard site in conformance with the rea-uirements

of State Board Rsolut..ion No 2-49
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San Diego Bay sediments at the Campbell Shipyrd site

Constituent Level mg/kg dry wt
Copper 810

Zinc 820

Lead 231

Total 4300

Petroleum

Hydrocarbons

HPAHs 44

PCBs 0.95

Tributyltin 5.75

Ground water along the seawall as described in Figure
of the May 1995 PTI Supplemental Soil and Ground Water
retort

Constituent Level mg/i
PANs 0.000031
Benzene 0.021
Toluene 300

Ethylbenzene 29

Fluoranthene 042

Free Product Recover all free product from the
affected ground water zone

Soil at the Campbell Shipyards site No cleanup
required for soil at the East Parking Lot provided
Parking Lot Cap conditions exist

Constituent Level mg/kg
PARs 3.9

TPH 1000

47 The cleanup levels for soil ground water and bay sediment
are based on the following considerations

Ensuring that the dschargers are required to cleanup
the site to levels as close to background conditions as
is technically or economically feasible

The need to provide assimilative capacity forpossibe
future waste discharges
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Cleanup and Abatement Caaphelt Shipyards

Order No 95--l

PTIs bay sediment toxicity data on amphipod motalitv

polychaete growth depressions depression in total

benthic infauna abundance and depression i.n amphipod

aburiana

PTI hay sediment pore water and part LUOfl coefficienc

data

The pattern higher mercury concencratlons i.n bay

sediments lie withii the cteariup area defnec by the

copper ceanur

PTIs analysis of risk based concentrations for soil

and ground water contaminants ann

The need to prevent exceedances ot San Diego Say water

quality goals due to migration of contaminants from

soil qround wacer and bay sediments

CEQA EXEMPTION

48 This entorCetfleflt action exempt rom the provisions of the

California En7irOtifllCfltal QualitY Act PubiC Resou-ces Code

Section 21000 et sect in accordance with Section 15321

Chapter Title 14 California Code of Regulations

CUT 005380



Cleanup and Abatement 35 Campbell Shipyards
Order No 95-21

IT IS HEREBY ORDERED that pursuant to Section 13304 of te
California Water Code Campbell Industries and Marine
Construction and Design Company Holding Inc of Seattle
hereinafter dischargers shall comply with the following
directives

The dischargers shall forthwith achieve and maintain
compliance with Prohibition A.2 Discharge Specifications
5.3 and Provisions 0.1 and D.11 of Order No 85-01

The dischargers shall submit technical report by September
1995 demonstrating to the satisfaction of the Regional

Board Executive Officer that the best management practices
plan currently used at Campbell Shipyards is in full
conformance with the requirements set forth in Title 40
Code of Federal Regulations Part 125 Subpart K-Criteria
and Standards for Best Management Practices Authorized Under
Section 304e of the Clean Water Act If the best
management practices plan is not in conformance with 40 CFR
125 the technical report shall identify any changes needed
to the best management practices plan to achieve
conformance

The dischargers shall cleanup contaminated bay sediment at
the Campbell Shipyards Site to the levels specified below

CONSTITUENT BAY SEDIMENT mg/kg Dry
Weight

Copper 810
Zinc 820
Lead 231

Tributyltin TET 5.75
HPAHS 44

PCBs O.95
Total Petroleum 4300

Hydrocarbons
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Cleanup and Abatement CamphelJ Shipyards

Order No 95-21

The dischargerS shall cleanup contaminated soils in the

upland portion of the site as summarized on page 6-13 of the

SI/CAR report and Findinq 45 of this Order in all areas

except the east parking lot area ConIam1flat soils shall

be cleaned to the levels specified below

CONSTITUENT UPLAND SOILS mg/kg Dry

____
Weight

Polynucler Aromat.i

Hydrocarbons
Total petroleum

Hydrocarbons TPH ____

The dischargers shall cleanup soils at the east parking ICr

portion of the site as summarized on page 6-13 of the PTI

SI/CAR Report and Finding 45 of this Order

The dischargers shall cleanup ground water adjacent to tho

seawall as described in .iqure of the May 1995 OTt

Supplemental Soil orid f4round Water report the levels

specified below

Polyfluclear Aromatic 000031

Hydrocarbons
enzefle

11

Toluefle

EthylbenZefie
Fluoranthefle

Free Product Recover all tree product
---
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Cleanup and lthatement 37 Campbell Shipyards
Order No 95-21

The dischargers shall achieve compliance with directives
345 and in acordance with the following schedule and

prior to initiation of construction of any portion of the
proposed site redevelopment project

Task Date of Compliance

Submit preliminary design October 1995
plan including description of
all remediation activities to
be conducted map depicting
the area to be cleaned up the

permits and other governmental
approvals needed and time
schedule for completion of each
task

Complete ground water cleanup June 1996
in conformance with Directive
No

Submit all necessary February 1998

applications for permits and
other governmental approvals
necessary to complete the

cleanup project

Submit final design plan for March 1998
the cleanup project

Submit post cleanup sampling May 1998

plan to verify conformance with
the cleanup levels required in
Directives and

Complete bidding and award of September 1998
contract for the cleanup
project

Complete cleanup of the site in June 1999
conformance with Directives

and

Submit the results of post July 1999

cleanup sampling plan
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Cleanup and Abatement Campbe.L Shipyards

Order No 95-21

The dischargers shall submit technical report by October

1995 comparing soil leachate concentration values for

copper lead and zinc in the area south of Gull street

the foilojfl water quality oai tar San Diego Bay see
Finding 25

Coppei pgit
Lead 5.6 Lg/i
Zinc

If the soil leachate values exceed the above water quality

goals for San Diego Bay additional information should be

provided describing the degree o.f expected attenuation at

the site The attenuation must be sufficient tc ensure that

constituents from the si.te will not ultimately migrate to

ground water in amounts sufficient to cause or contribute 1j

an exceedance of the water quality goals Appropriate

attenuation factors to be considered include processes such

as absorption of constituents to clay particles and orqani.c

material in the soil ioriiu or covalent tDr1ding of the

constituents to soil components filtration of larger

constituents by fine grained soils and chemical or

biochemical degradation These attenuation processes may ho

enhanced by an engineered impervious cap

If analysis of the soil leachate shows that the soluble

constituent concentrations areequal or greater than the

cuantity environmental attenuation ractor water gualitv

goals mg1 constituents migratirlg from the ooil will not

receive sufficient attenuation as they migrate to ground

water and the resulting concentration in ground water may

exceed the water quality goals

Based upon the information described above the Regional

Board Executive Officer may amend this cleanup and abatement

order to require soil remediation for copper lead and zinc

in the area south of Gui Stree

The dischargers shall submit technical report by Suly 10

1995 demonstrating that no significant migration of

contaminants from soil Dr ground water in the east parking

lot area of the site to San Diego Bay will occur The

report shall include the following informaton

An analysis based on technically sound principles

demonstrating that soil fuel product contaminants will

be reduced by natural biodegradation over time This
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Cleanup and Abatement 39 Campbell Shipyards
Order No 95-21

analysis shall also include actual on site arnple
data verifying that the natural degradation processes
are occurring

An analysis based on technically sound principles
demonstrating that soil fuel product contaminants will
not generate free product due to ambient or
anticipated fluctuations in ground water elevations at
the site

ci An analysis demonstrating that no significant migration
of contaminants to San Diego Bay will occur due to
hydrogeological or chemical characteristics The
demonstration shall be based on aquifer
characteristics fate and transport characterisiics
soil leachability analysis or other technically Sound
principles

10 The discharger shall submit quarterly progress reports on
the cleanup to the Regional Board in accordance with the
following reporting schedule

Reporting Period Report Due

January February March April 30
April May June July 30

July August September October 30
October November December January 30

11 The dischargers shall dispose of contaminated bay sediment
soil and ground water in accordance with applicable federal
state and local regulations Prior to disposal in
California of contaminated bay sediments and soils the
discharger shall submit Report of Waste Discharge RwD to
the Executive Officer pursuant to California Code of
Regulations Title 23 Division Chapter 15 Upon
determining the RWD to be complete the Regional Board may
issue either waste discharge requirements WDRs or waiver
of WDRs

12 The dischargers shall ensure that

All reports required by this cleanup and abatement
order are prepared by professionals qualified to
prepare such reports Professionals should be
qualified licensed where applicable and competent and
proficient in the fields pertinent to the required
activities California Business and Professions Code
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Cleanup and Abatement amohe .1 hipyards

Order No 95-21

Sections 5735 7835 and 7835.1 requlue that

engineering and geologic evaluations and judgements be

performed by or under thu dii ct.n oe-ri stored

professonai-s

All components of investigative and cicariu arid

abatement actions required under this order are

conducted under the direct.ion of anproori.oteLy

qualified professionals

statement of qualif Lcatons of the iesponsb1e lead

professionals shall be included in ai plans and

reports submitted to the P.egionai Board Plans and

reports which do not contain this st.at.onerit will he

deemed incomplete bvt.he Regional Board Executte
Officer for the rurpose compliance wirdi t.hi cleanup
and abatement rdei

PROVISIONS

Failure to submit tecbniea reports required under this

Cleanup arid Abatement Order may resulu Ia thu impost.on 01

civil liabilities under California ciat.e Cute section

13350 in an amount rlot to exceed ten thousand dollars

$10000 for each day in whici the vclation ...ccurs

The cleanup levels in this order are applicania tar cleanup

at the Campbell Shipyard si Le and shall not ..cunst.rued

be applicable or transferable to any other Jccati..on

--

_.-._/J-

jixecur ive Officer

Date OrderNo. 95-21 issued Nay 24 1995

Revised at Regional Boad meeting

June 1995
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION

In the matter of Tentative Cleanup

and Abatement Order No R9-201 1-

0001 Formerly R9-2010-0002

Shipyard Sediment Cleanup

Regional Board Cleanup Teams

Responses Objections to

Designated Party NASSCOs
Second Set of Special

Interrogatories

Propounding Party National Steel and Shipbuilding Company
NASSCO

Responding Party California Regional Water Quality Control

Board San Diego Region Cleanup Team

Set Number Two

Pursuant to the Presiding Officers February 18 2010 Order Issuing Final

Discovery Plan for Tentative Cleanup and Abatement Order No R9-201 0-

0002 and Associated Draft Technical Report the Parties August 2010

Stipulation Regarding Discovery Extension and all applicable law

Designated Party the San Diego Water Board Cleanup Team Cleanup

Team hereby responds and objects to NASSCOs Second Set of Special

Interrogatories the Interrogatories as follows

GENERAL STATEMENT OF OBJECTIONS

The Cleanup Team makes the following general objections whether or not

separately set forth in response to each Interrogatory to each and every

Interrogatory propounded by NASSCO all as set forth herein and

incorporated specifically into each of the responses below

EEXHIBIT NO._
/-/Q



Privilecie Objection The Cleanup Team objects to each Interrogatory

to the extent it requests inforrnatiQn protected by the attorney-client

privilege joint prosecution privilege common interest privilege

settlement communication privilege mediation privilege or

deliberative process privilege and to the extent it requests

information subject to the work-product exemption collectively

referred to herein as the privilege or privileged The Cleanup

Team contends that all information exchanged between it and its

counsel is privileged The Cleanup Team objects to identifying or

producing any and all products of investigations or inquiry conducted

by or pursuant to the direction of counsel including but not limited

to all products of investigation or inquiry prepared by the Cleanup

Team in anticipation of this proceeding based on the attorney-client

privilege and/or the work-product doctrine The Cleanup Team

further objects to identifying information subject to or protected by any

other privilege including but not limited to settlement

communications the joint prosecution privilege the common interest

privilege the mediation privilege and/or the deliberative process

privilege Inadvertent production of privileged documents shall not

constitute waiver of said privileges

Scope of Discovery Objection The Cleanup Team objects to each

Interrogatory to the extent it purports to impose any requirement or

disôovery obligation other than as set forth in Title 23 of the California

Code of Regulations sections 648 et seq the California Government

Code sections 11400 et seq and/or applicable stipulations

agreements and/or orders governing this proceeding



Irrelevant Information Objection The Cleanup Team objects to the

lnterrogatories to the extent they are overbroad and/or seek

information that is not relevant to the claims or defenses asserted in

this proceeding and are not reasonably calculated to lead to the

discovery of admissible evidence

Burdensome and Oppressive Obiection The Cleanup Team objects

to each Interrogatory to the extent that it seeks the identification of

documents that have already been produced or that otherwise are

equally available to NASSCO or are already in NASSCOs

possession custody or control which renders the Interrogatory

unduly burdensome and oppressive The Cleanup Team has already

provided NASSCO with copy of the electronic text searchable

administrative record for this matter Therefore the burden of

identifying documents that are equally accessible to NASSCO is no

greater on NASSCO than it would be on the Cleanup Team and the

Cleanup Team will not create compilation or index of documents

that NASSCO could create itself with equal or less burden

5. Overbroad Objection The Cleanup Team objects that certain

Interrogatories are overbroad and are framed in manner that

prevents any reasonable ability to search for and locate all

responsive information Such lnterrogatories create an unreasonable

risk of inadvertent noncompliance as framed

Cleanup and Abatement Order ProceedinQ is OnQoing The instant

Cleanup and Abatement Order proceeding is ongoing and the

Cleanup Team expects that additional evidence will be provided by

the Designated Parties hereto in accordance with governing statutes

regulation and applicable hearing procedures While the Cleanup



Teams response to each of these Interrogatories is based on

reasonable investigation and search for the information requested as

of this date additional information may be made available to the

Cleanup Team subsequent to the date of this response These

responses are provided without prejudice to the Cleanup Teams right

to supplement these Responses or to use in this proceeding any

testimonial documentary or other form of evidence or facts yet to be

discovered unintentionallyomitted or within the scope of the

objections set forth herein

OBJECTIONS TO DEFINITiONS

The Cleanup Team objects to the defined term DOCUMENTS on

the ground and to the extent that it seeks information protected by

settlement confidentiality rules the attorney-client privilege the joint

prosecution privilege the work product doctrine the mediation

privilege the common interest privilege the deliberative process

privilege and/or any other privilege or confidentiality protection

The Cleanup Team objects to the defined terms YOU and YOUR

on the grounds that they are overbroad and that they are vague

ambiguous and unintelligible For purposes of this Response the

Cleanup Team shall use the term REGIONAL BOARD as if it means

all persons employed by the California Regional Water Quality

Control Board San Diego Region other than the ADVISORY TEAM

The Cleanup Team objects to the defined term

COMMUNICATIONS on the ground and to the extent that it seeks

information protected by the attorney-client privilege the joint

prosecution privilege the work product doctrine the common interest



privilege the mediation privilege the deflberative process privilege

and/or any other privilege or confidentiality protection

RESPONSES TO SPECIAL INTERROGATORIES

IIITERROGATORY NO.1

For each response to Request in NASSCOs Second Set of Requests for

Admission

State the number of the Request

State all facts supporting your response

IDENTIFY each PERSON who has knowledge RELATING TO the facts and

IDENTIFY all DOCUMENTS that RELATE TO YOUR response

RESPONSE TO INTERROGATORY NO.1

The Cleanup Team incorporates each of the General Objections set forth above as if set forth in

full herein The Cleanup Team further objects to this Interrogatory as overbroad and unduly

burdensome and harassing The Interrogatory is improperly disguised as single interrogatory

when in fact it constitutes 84 distinct interrogatories 21 Requests for Admissions All

facts supporting and Response by the Cleanup Team to NASSCOs Second Set of Requests for

Admission that are denials are set forth specifically in the individual Request and these facts are

equally available to NASSCO in the electronic text searchable administrative record and/or the

CAO the Draft Technical Report and/or the appendices The persons with knowledge relating to

the facts set forth in the electronic text searchable administrative record include the persons
identified therein David Barker Julie Chan David Gibson Tom Alo Craig Carlisle and

unknown members of the named Dischargers and their agents consultants and employees All

documents that relate to the Cleanup Teams responses have already been provided to and are

equally available to NASSCO in either the Draft Technical Report or electronic text searchable

administrative record- and the Cleanup Team will not prepare compilation or abstract of those

documents since the burden of doing so is equal or less for NASSCO than it is for the Cleanup

Team

INTERROGATORY NO.2

IENTIFY the CLEANUP TEAM staff primarily responsible for preparation of

the human health risk assessment utilized in connection with proposed cleanup levels and

remediation of the SITE

RESPONSE TO INTERROGATORY NO.2



Tom Alo

David Barker

Craig Carlisle

Julie Chan

INTERROGATORY NO.3

IDENTIFY the CLEANUP TEAM staff primarily responsible for preparation of

the ecological risk assessment utilized in connection with proposed cleanup levels and

remediation of the SITE

RESPONSE TO INTERROGATORY NO.3

Tom Alo

David Barker

Craig Carlisle

Julie Chan

David Gibson

INTERROGATORY NO.4

the CLEANUP TEAM staff primarily responsible for preparation of

the economic feasibility analysis utilized in connection with proposed cleanup levels and

remediation of the SiTE

RESPONSE TO INTERROGATORY NO.4

David Barker

Julie Chan

Craig Carlisle

INTERROGATORY NO.5

IDENTIFY the CLEANUP TEAM staff primarily responsible for preparation of

the technological feasibility analysis utilized in connection with proposed cleanup levels and

remediation of the SITE

RESPONSE TO INTERROGATORY NO.5

David Barker



Julie Chan

Craig Carlisle

INTERROGATORY NO.6

IDENTIFY the CLEANUP TEAM staff primarily responsible for preparation of

any cost analysis utilized in connection with proposed cleanup levels and remediation of the

SiTE

RESPONSE TO INTERROGATORY NO.6

David Barker

Julie Chan

Craig Carlisle

INTERROGATORY NO.7

IDENTIFY the CLEANUP TEAM staff primarily responsible for preparation of

any remedy selection alternatives analysis utilized in connection with proposed cleanup levels

and remediation of the SiTE

RESPONSE TO INTERROGATORY NO.7

David Barker

Julie Chan

David Gibson

Craig Carlisle

INTERROGATORY NO.8

IDENTIFY the CLEANUP TEAM staff primarily responsible for preparation of

any aquatic life impairment analysis utilized in connection with proposed cleanup levels and

remediation of the SITE

RESPONSE TO INTERROGATORY NO.9

TomAlo

David Barker

Julie Chan

Craig Carlisle



David Gibson

INTERROGATORY NO.9

IDENTIFY the CLEANUP TEAM staff primarily responsible for preparation of

any aquatic-dependent wildlife impairment analysis utilized in connection with proposed cleanup

levels and remediation of the SITE

RESPONSE TO INTERROGATORY NO.9

Tom Alo

David Barker

Julie Chan

Craig Carlisle

David Gibson

INTERROGATORY NO 10

IDENTIFY the CLEANUP TEAM staff primarily responsible for preparation of

any bioavailability analysis utilized in connection with proposed cleanup levels and remediation

of the SiTE

RESPONSE TO INTERROGATORY NO 10

Tom Alo

David Barker

David Gibson

Julie Chan

Craig Carlisle

INTERROGATORY NO 11

IDENTIFY the CLEANUP TEAM staff primarily responsible for preparation of

any alternative sediment cleanup levels analysis utilized in connection with proposed cleanup

levels and remediation of the SITE

RESPONSE TO INTERROGATORY NO 11

David Barker

Julie Chan



David Gibson

Craig Carlisle

Tom AlO

INTERROGATORY NO 12

IDENTIFY the CLEANTJP TEAM staff primarily responsible for preparation of

any remedial monitoring analysis utilized in connection with proposed cleanup levels and

remediation of the SITE

RESPONSE TO INTERROGATORY NO 12

David Gibson

David Barker

Julie Chan

Tom Alo

Craig Carlisle

INTERROGATORY NO 13

IDENTIFY the CLEANUP TEAM staff primarily responsible for preparation of

the analysis regarding the contribution of stormwater to sediment contamination in the San

Diego Bay utilized in connection with proposed cleanup levels and remediation of the SITE

RESPONSE TO INTERROGATORY NO 13

Tom Alo

David Barker

Julie Chan

Craig Carlisle

David Gibson

INTERROGATORY NO 14

IDENTIFY all sites in San Diego Bay where contaminated sediment has been

remediated the remedy selected and the starting and ending dates of such remediation including

but not limited to the Campbell Shipyard Site Paco Terminals Commercial Basin and Convair

Lagoon



RESPONSE TO INTERROGATORY NO 14

Paco Terminals Inc

Teledyne Ryan Convair Lagoon

Bay City Marine Americas Cup Harbor

Driscoll Boatyard Americas Cup Harbor

Kettenburg Marine Americas Cup Harbor

Koehler Kraft Americas Cup Harbor

Mauricio and Sons Americas Cup Harbor

Campbell Industries Shipyard

BF Goodrich Upland Tidal Marsh

See Exhibit attached hereto for additional responsive information

INTERROGATORY NO 15

For any sites identified in response to the preceding Special interrogatory

IDENTIFY the constituents of concern that were remediated and the cleanup levels that were set

for those constituents

RESPONSE TO INTERROGATORY NO 15

Responsive information is attached on Exhibit

INTERROGATORY NO 16

IDENTIFY all sites within the REGIONAL BOARDS jurisdiction other than

San Diego Bay where sediment contamination has been remediated in rivers bays estuaries

ocean wetlands or any other surface water body and the starting and ending dates of such

remediation

RESPONSE TO INTERROGATORY NO 16

There are no sites within the Regional Boards jurisdiction other than those identified in

Response to Interrogatory No 15 where sediment contamination has been remediated in rivers

bays estuaries ocean wetlands or any other surface water body

INTERROGATORY NO 17

For any sites identified in response to the preceding Special Interrogatory

IDENTIFY the constituents of concern that were remediated and the cleanup levels that were

imposed for those constituents

RESPONSE TO INTERROGATORY NO 17

I0



There are no sites within the Regional Boards jurisdiction other than those identified in

Response to Interrogatory No 15 wheresediment contamination has been remediated in rivers

bays estuaries ocean wetlands or any other surface water body

INTERROGATORY NO 18

IDENTIFY all sites within the State ofCalifornia where sediment contamination

in rivers bays estuaries ocean wetlands or any other surface water body has been remediated

and the starting and ending dates of such remediation

RESPONSE TO INTERROGATORY NO 18

The Cleanup Team incorporates each of the General Objections set forth above as if set forth in

full herein The Cleanup Team further objects to this Interrogatory as burdensome and harassing

to the extent it seeks information about sites outside the jurisdiction of the San Diego Water

Board on the ground and to the extent that the information sought is not known by the Cleanup

Team and is equally available to NASSCO The Cleanup Team further objects to this

Interrogatory on the ground that it is not reasonably calculated to lead to the discovery of

admissible evidence because on its face it seeks information about cleanups over which the San

Diego Water Board has no jurisdiction

INTERROGATORY NO 19

For any sites identified in response to the preceding Special Interrogatory

TDENTIFY the constituents of concern that were remediated and the cleanup levels that were

imposed for those constituents

RESPONSE TO INTERROGATORY NO 19

The Cleanup Team incorporates each of the General Objections set forth above as if set forth in

full herein The Cleanup Team further objects to this Interrogatory as burdensome and harassing

to the extent it seeks information about sites outside the jurisdiction of the San Diego Water

Board on the ground and to the extent that the information sought is not known by the Cleanup

Team and is equally available to NASSCO The Cleanup Team further objects to this

Interrogatory on the ground that it is not reasonably calculated to lead to the discovery of

admissible evidence because on its face it seeks information about cleanups over which the San

Diego Water Board has no jurisdiction

INTERROGATORY NO 20

IDENTIFY any alternative cleanup methodologies YOU considered in connection

with the remediation of the SITE

RESPONSE TO INTERROGATORY NO 20

The Cleanup Team incorporates each of the General Objections set forth above as if set forth in

full herein The Cleanup Team further objects to the Interrogatory as vague and ambiguous with

respect to alternative cleanup methodologies Subject to and without waiving the foregoing

11



objections the Cleanup Team considered natural attenuation monitored attenuation cleanup to

background and cleanup to various multiples of background all as set forth in detail in the CAO
the supporting DTR and/or the appendices

INTERROGATORY NO 21

IDENTIFY all COMMUNICATIONS between YOU and ENVIRONMENTAL

GROUPS RELATING TO the TENTATIVE ORDER or TECHNICAL REPORT

RESPONSE TO INTERROGATORY NO 21

The Cleanup Team incorporates each of the General Objections set forth above as if set forth in

full herein Subject to and without waiving these objections the Cleanup Team responds as

follows After reasonable investigation the Cleanup Team was unable to identify any non-

privileged
communications between the Cleanup Team or San Diego Water Board staff and

environmental groups relating to the tentative order that were not already produced or otherwise

provided to NASSCO Because of the ambiguous definition of YOU the Cleanup Team

clarifies that it does not have access to ADVISORY TEAM COMMUNICATIONS that were not

otherwise made to all parties

INTERROGATORY NO 22

IDENTIFY all COMMUNICATIONS between YOU and any PERSON

RELATING TO the TENTATIVE ORDER or TECHNICAL REPORT

RESPONSE TO INTERROGATORY NO 22

The Cleanup Team incorporates each of the General Objections set forth above as if set forth in

full herein The Cleanup Team further objects to this Interrogatory as ovŁrbroad and unduly

burdensome and harassing Subject to and without waiving these objections the Cleanup Team

responds as follows After reasonable investigation the Cleanup Team was unable to identify

any non-privileged communications between the Cleanup Team or San Diego Water Board staff

and any other person relating to the tentative order that were not already produced or otherwise

provided to NASSCO Because of the ambiguous definition of YOU the Cleanup Team

clarifies that it does not have access to ADVISORY TEAM COMMUNTCATIONS that were not

otherwise made to all parties

INTERROGATORY NO 23

IDENTIFY all COMMUNICATIONS between YOU and any local state or

federal agency RELATING TO the TENTATIVE ORDER or TECHNICAL REPORT

RESPONSE TO INTERROGATORY NO 23.

The Cleanup Team incorporates each of the General Objections set forth above as if set forth in

full herein The Cleanup Team further objects to this Interrogatory as overbroad and unduly

burdensome and harassing Subject to and without waiving these objections the Cleanup Team

responds as follows Afterreasonable investigation the Cleanup Team was unable to identify

12



any communications between the Cleanup Team or San Diego Water Board staff and any local

state or federal agency relating to the tentative order that were not already produced or otherwise

provided to NASSCO Because of the ambiguous definition of YOU the Cleanup Team

clarifies that it does not have access to ADVISORY TEAM COMMuNICATIONS that were not

otherwise made to all parties

INTERROGATORY NO 24

IDENTIFY all COMMUNICATIONS between YOU and any PERSON
RELATING TO YOUR dismissal of natural attenuation as preferred remedy for the SITE

RESPONSE TO INTERROGATORY NO 24

The Cleanup Team incorporates each of the General Objections set forth above as if set forth in

full herein The Cleanup Team further objects to this Interrogatory as overbroad and unduly

burdensome and harassing Subject to and without waiving these objections the Cleanup Team

responds as follows After reasonable investigation the Cleanup Team was unable to identify

an non-privileged communications between the Cleanup Team or San Diego Water Board staff

and any other person relating to its rejection of natural attenuation as preferred remedy for the

site Because of the ambiguous definition of YOU the Cleanup Team clarifies that it does not

have access to ADVISORY TEAM COMMUNICATIONS that were not otherwise made to all

parties

INTERROGATORY NO 25

TDENTIFY all COMMUNICATIONS between YOU and any PERSON
RELATING TO the results and findings of the June 2009 sediment quality testing performed by

Exponent at the SITE

RESPONSE TO INTERROGATORY NO 26

The Cleanup Team incorporates each of the General Objections set forth above as if set forth in

full herein Subject to and without waiving these objections the Cleanup Team responds as

follows After reasonable investigation the Cleanup Team was unable to identify any non-

privileged communications between the Cleanup Team or San Diego Water Board staff and any

other person relating to the results and finding of the June 2009 sediment quality testing

performed by Exponent at the site Because of the ambiguous defmition of YOU the Cleanup

Team clarifies that it does not have access to ADVISORY TEAM COMMUNICATIONS that

were not otherwise made to all parties

INTERROGATORY NO 26

IDENTIFY all COMMUNICATIONS between YOU and any PERSON
RELATING TO any alternative cleanup methodologies YOU considered for the remediation of

the SITE including but not limited to Lowest Apparent Effects Thresholds LAETs

13



RESPONSE TO INTERROGATORY NO 26

The Cleanup Team incorporates each of the General Objections set forth above as if set forth in

full herein The Cleanup Team further objects to this Interrogatory as overbroad and unduly

burdensome and harassing Subject to and without waiving these objections the Cleanup Team

responds as follows After reasonable investigation the Cleanup Team was unable to identify

any non-privileged communications between the Clanup Team Or San Diego Water Board staff

and any other person relating to the alternative cleanup methodologies the Cleanup Team

considered for remediation of the site including LAETs that were not already produced or

otherwise provided to NASSCO Because of the ambiguous defmition of YOU the Cleanup

Team clarifies that it does not have access to ADVISORY TEAM COMMUNICATIONS that

were not otherwise made to all parties

Dated October 2010 CALIFORNIA REGIONAL WATER
QUALITY CONTROL BOARD SAN
DIEGO REGION CLEANUP TEAM

By

Christian Carjigan
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NASSCO WRITTEN DISCOVERY VERIFICATION

David Barker declare

am the Branch Chief of the Surface Waters Basins Branch and Supervising Water

Resource Control Engineer at the California Regional Water Quality Control Board San Diego

Region San Diego Water Board am the designated manager of the Cleanup Team for the San

Diego Water Boards proceedings to consider the development and issuance of cleanup and

abatement order for discharges of metals and other pollutant wastes to San Diego Bay marine

sediments and waters at Site referred to as the Shipyard Sediment Site am authorized to make

this verification on behalf of the San Diego Water Board

10

have read the foregoing Regional Board Cleanup Teams Responses Objections to

Designated Party NASSCOs Second Set of Requests for Admissions Regional Board Cleanup

12
Teams Responses Objections to Designated Party NASSCOs Second Set of Requests for

13

Production of Documents and Regional Board Cleanup Teams Responses Objections to

14

Designated Party NASSCOs Second Set of Special Interrogatories and know their contents

15

am infomed and believe that the matters stated therein are true and on that wound certify or

16

declare under penalty of perjury under the laws of the State of California that the same are true

17

and correct

18

Dated October 2010

David Barker

21

22

23

24

25

26

27

28

Plaintiffs Responses to Ma-Ru Holding Co Inc.s Form Interrogatones Set One 643740



Exhibit to Cleanup Teams Responses to NASSCOs Special Interrogatory and BAE Systems Special Interrogatory

Campbell Industries Shipyard
OF Goodrich UplamCleanup Site Paco Terminals Inc Teledyne Ryan Eichenlaub Marine Shelter Island

Bay City Marine Driscoll Boatyard Ketteriburg Marine Ikoehler Kratt Muuricio and Sonr
Tidal Marsh Shipyard Sediment SiteConvair Lagoon Boatyard

Campbell Industries
Campbell-Industries CAP AsCAD

jCenstructed Design
Order No C`O No.85.91 CAO No 86-92 CAD C`O C`O No.88-79 CAO No 89-31 C`O NO 88-78 CAO NO 89-32 CAO No 88-86 CAO No 95-21 WDR 85-2004-0295 C`O No 98-08 Tentative CAO No.89-2011-0001

YenrOrrlerlssued 1995 1986 1988 1989 1588 1989 1988 1988 1988 1995 2004 1958 20lofLareslDraft

Year Cleanup Level Set by San 1991 1991 12/911991 10/28/1991 10/29/1991 10/28/1991 10/28/1891 10128/1991 10/28/1991 1995 2004 2004

No of Responsible Parties

Diego Water Board
Cleanup Remedial Action 12/16/1994 5/15/1999 12/9/1991 10/28/1991 7130/1998 9/15/2001 9/10/2001 1/27/1095 8/15/2001 6/3012008 10/15/2004Completion

Copper Ocean Plan Waler Multiple lines of evidence for benthic conrrnunityUSFDA S/ieltfsh No Cleanup No Cleanup Apparent Effects Apparent Effects Apparent Effects Apparent Elfecls Apparent Effects Apparent Effects NOAA Effects Ran89
protection Hurrron health and aquatic dependenlCleanup Level Threshold Quality Objeclive water Standard Required Required Threshold AET Threshold AET Threshold AET Threshold AET Threshold AET Threshold AET Low ERL5

wildlife risk assessmenLcolumn

Sile-wide Maximum not In Site-wide Maxinrurn Site-wide Maoimum Site-wide Maximum Site-wide Maximum Site-wide Maximum Site-wide Maximum Sile-wide Maximum Site-wide Mairimum Site-wide Maximum Post Remedial Surface- Pbst-Remedial Dredge
Cleanup Level Metric be Exceeded not lobe Exceeded not tO be Exceeded not In be Exceeded not to be Exceeded not to be Exceeded not to be Exceeded not to be Exceeded not to be Exceeded not to be Exceeded Area Weighted Average Area Concenlrahions

Concentration Concentration Concentration Concenlralion Coecentraliorl Concnnlratixn Concentration Concentration Concentration Concentration Concentrations Background Levels

Antimony Arsenic
Copper Mercury Copper Mercury Copper Mercury TBT Copper Mercury Copper Mercury Copper Lead Zinc Copper Lead Zinc Cadmium Copper Pnmary CoC- Copper Mercury HPAH Pi3Bs and

Copper Mercury lET Copper Mercury TEPollutanls of Concern Copper Ore PCB5 TOT TOT TBT TBT Mercury TOT TPH Mercury TOT Tel-I Mercury Lead Nickel TBT Secondary CoC Arsenic Cadmium Lead and
I/PAN and PCE5 HPAH and PCE5 Silver Zinc PANs Zinc

undPCBs

Arsenic 8.2 org/KgCadmium 1.2mg/kg
Chromium

Copper 1000 mg/kg 530 mg/kg 530 mg/kg 530 mg/kg 530 mg/kg 530 mg/kg 810 mg/kg 264 mg/kg 34 mg/kg 159 mg/kg 121 mg/kg
Lead 231 mg/kg 85 mg/kg 46.7 mg/kg

Mercury 4.8 mg/kg 46 mg/kg 4.8 mg/kg 4.8 mg/kg 4.8 mg/kg 0.15 mg/kg 0.68 mg/kg 0.57 mg/kg
Nickel 20.9 mg/kg
Silver mg/kg
Zinc -_____________ 820 mg/kg 410 mg/kg 150 mg/kg
TET Natural Oegradnlion Natural Degradation Natural Degradutinri Natural Degradation Natural Degradation 5.75 mg/kg 0.121 mg/kg 110 ug/kg 22 59/kg
TPI-1 4300 mg/kg 014 mg/kgLPAH 552 ug/kg

I/PAN 44 mg/kg 3.47 mgg 1700 uglkg 2451 ug/kg u63 ug/kgBenzn ___
______________ 430 ag/kg _______________

PCBs 4.6 mg/kg 0.95 mg/kg 0.11 mg/kg 227 ug/kg 194 sq/kg 84 ug/kg

Cleanup In Background Yes Yes Yes Yes Yes Yes Yos Yes Yes YesEvaluated
Alternative Cleanup levels
greater than background Yeu Yes Yes Yes Yes Yes Yes Yen Yes San Diego Water Board Approval Pendingapproved by San Diego Water

Board
Benlhic Community Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes YesEvaluated
Aquatic Dependent Wildlife

Yes Yes YesRisk Evaluated

Human Health Risk Evaluated Yes Yes Yes

Cleanup Method Dredging Capping Dredging Dredging Dredging Dredging Dredging Capping/ Dredging Dredging Dredging/Sand Covering

Bay- sole landfill Port of
dredged riratenal recycled

Sedimenl Dredge Disposal 10 copper mine in Anzona
Lundli II Landlill LandS/I Landfill Landfill Landfill LandhlI lx be determined

for ccpper ore recovery
Copper ore recovered

was ecpcrled in Japan

Dredge Volume Cubic Yards 20926 17250 700 9795 300 1945 41.000 795 143400

Capped Volume Cubic Yards 112933 135000
Remediation Monitoring YosYes

Post Remediation Monitoring
Yes Yes Yes Yes Yes Yes Yes Yes

Yes Yes Yes
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

SAN DIEGO REGION

CLEANUP AND ABATEMENT ORDER NO 86-92 EEXHBIT NO
TELEDYNE RYAN AERONAUTICAL _U_T

NEAR LINDBERGH FIELD

SAN DIEGO COUNTY

The California Regional Water Quality Control Board San Diego Region herein

after Regional Board finds that

Teledyne Ryan Aeronautical is major aircraft manufacturing company in

the City of San Diego In 1969 Teledyne Ryan Aeronautical became

division of Teledyne Industries Inc The Teledyne Ryan Aeronautical

plant is located on 44acre site at 1701 Harbor Drive which is

adjacent to the San Diego International Airport Teledyne Ryan

Aeronautical is located in an area in which other industries and

facilities are located The facilities at this site include engineering

departments manufacturing and production areas research and testing

laboratories and office space The facilities cover approximately 1.1

million square feet of floor space

Teledyne Ryan Aeronauticals primary operations include fabrication and

assembly of airframes for various types of aircraft Various plant

operations at Teledyne Ryan Aeronautical use cutting oils lubricants

and variety of cleaning solvents Such substances as lead copper

chromium and zinc are elements of materials used in priming painting

and metal working operations at the plant Teledyne Ryan Aeronautical

also uses electrical transformers and capacitors which use fluids

containing polychlorinated biphenyls PCBS Various industrial organic

compounds are also used at the Teledyne Ryan Aeronautical facility Other

facilities located in the area of Teledyne Ryan Aeronautical may also use

these same substances

The Comprehensive Water Quality control Plan Report San Diego 2asin

Basin Plan was adopted by this Regional Board on March 17 1975

approved by the State Water Resources Control Board on March 20 1975

and updated by the Regional Board on February 27 1978 March 23 1981

January 24 and October 1983 and August 27 1984 The 1978 1981

1983 and 1984 updates were subsequently approved by the State Board

The Basin Plan establishes the following prohibitions on waste discharges

to coastal surface waters subject to tidal action1 which includes San

Diego Bay

The discharge of industrial wastewaters exclusive of cooling water

clear brine or other waters which are essentially chemically

unchanged into waters subject to tidal action is prohibited

The dumping or deposition of chemical wastes chemical agents or

explosives into water subject to tidal action is prohibited

DZO3l
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The Basin Plan alao establishes the following beneficial uses for waters

of the San Diego Bay

Industrial Service Supply

Navigation

Water Contact Recreation

Noncontact Water Recreation

Ocean Commercial and Sport Fishing

Saline Water Habitat

Preservation of Rare and Endangered Species

Marine Habitat

Fish Migration
Shellfish Harvesting

California Water Code Section 13050 defines pollution as an alteration of

the quality of the waters of the State by waste to degree which

unreasonably affects such waters for beneficial uses or facili
ties which serve such beneficial uses

Storm runoff from the Teledyne Ryan Aeronautical facility flows into five

separate storm drain systems One of these storm drain systems which
is referred to as the 15inch storm drain system collects stot-nuater

runoff from the eastern portion of Teledyne Ryan Aeronautical property
and discharges into the San Diego Bay east of Convair Lagoon Three of

the storm drain systems one 30inch diameter drain one 54inch diameter

drain and one 60inch- diameter drain discharge into the Convair Lagoon

portion of San Diego Bay Two of these storm drain systems the 54inch
and 60inch diameter storm drains originate beyond the limits of and

upgradient from the Teledyne Ryan Aeronautical plant site and receive

storm runoff from other sources including the General Dynamics Convair

Division plant and the San Diego International Airport Lindbergh Field
The 30inch diameter drain originates at the Teledyne Ryan Aeronautical

plant site The 30inch storm drain system receives storm runoff from

the Teledyne Ryan Aeronautical plant site and according to Teledyne Ryan

Aeronautical personnel also receives storm runoff from the adjacent

Lindbergh Field The previously mentioned 30inch 54inch and 60inch
diameter storm drain systems discharge into the Convair Lagoon portion of

San Diego Bay Several additional storm drain pipes which do not receive

storm runoff from Teledyne Ryan Aeronautical also discharge into the

Convair Lagoon portion of San Diego Bay In addition Convair Lagoon has

been used for many years as dumping ground for derelict boats

On February 28 March 29 Hay 31 and October 11 1985 Regional Board

staff conducted comprehensive sampling study of the storm drains

located on Teledyne Ryan Aeronautical property Regional Board staff

collected sediment and water samples from storm drain sumps for heavy

metals PCBs and volatile-organic compounds The results of these

analyses revealed that PCBs some metals and certain volatile organic

compounds were present in the Teledyne Ryan Aeronautical storm drain

sumps The Regional Board staff sampling data is-contained in the

Regional Board files
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Monitoring performed by Regional Board staff on June 13 1983 June 28
1984 and May 23 1983 at location in Convair Lagoon adjacent to the

30inch 54inch and 60inch storm drain outlets which discharge into

the Convair Lagoon portion of San Diego Bay shows elevated levels of PCBs

in the San Diego Bay sediments The San Diego Bay sediment sample

results are contained in the Regional Board files

10 Further evidence of elevated concentrations of PCBs in Convair Lagoon

was obtained by the California State Mussel Watch Program The

California State Mussel Watch Report for 198485 states that dry wet and

lipid weight levels of PCBs in mussel tissue planted in Convair Lagoon

have consistently been the highest ever measured in the history of the

State Mussel Watch Program The wet weight total PCB level of 2.4 mg/kg

detected by the State Mussel Watch Program in 1984/85 exceeds the United

States Food and Drug Adrninistration tolerance level of 2.0 mg/kg wet

weight for PCBs in fish and shellfish As result the County of San

Diego Department of Health Services has posted Convair Lagoon to

restrict the collection and consumption of mussels from the area Prior

to 1985 the tolerance level for total PCBs was set at 5.0 mg/kg wet

weight As result previously high levels of total PCBs in the Convair

Lagoon mussel tissue had not exceeded the pre1985 USFDA tolerance level

However the 3.79 mg/kg wet weight of total PCBs measured by the State

Mussel Watch Program in 198283 and the 2.01 mg/kg of total PCB
measured in 198384 provide confirmation that the 198485 PCB results

are not isolated measurements

11 As shown in previous findings Regional Board staff sampling to date has

detected PCBs in the sediment contained in storm drain sumps on Teledyne

Ryan Aeronautical property The highest concentrations of PCBs were

found in the 30inch diameter storm drain system which flows to the

Convair Lagoon portion of San Diego Bay The Regional Board believes

that the data collected to date provides ample evidence that PCBcontam

mated sediment was carried into San Diego Bay by storm water runoff

Therefore the Regional Board concludes that the PCB contaminated

sediment in the 30inch storm drain system has at minimum contri

buted to the elevated PCB concentrations found in the sediment of Convair

Lagoon Furthermore the PCBs found in the 30inch diameter storm drain

saimps located on Teledyne Ryan Aeronautical property at present would

also be discharged into Convair Lagoon during future rainfall events

12 Regional Board staff has initiated an expanded investigation to attempt

to identify other possible contributors to the PCB contamination problem

in Convair Lagoon

13 The discharge of PCBS from the 30inch diameter storm drain system

located on Teledyne Ryan Aeronautical property into Convair Lagoon has

at minimum contributed to the creation of condition of ollution in

Convair Lagoon in accordance with the following rationale

State Mussel Watch sampling of Convair Lagoon in 1982/83.1983/84 and

1984/35 revealed PCB concentrations in mussel tissue of 3.79 mg/kg

wet weight 2.01 ng/kg wet weight and 2.4 mg/kg wet weight

respectively These values exceed the current U.S Food and Drug
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Administration tolerance level of mg/kg wet weight which was

established in 1985 As result the San Diego County Health

Department has quarantined the Convair Lagoon portion of San Diego

Bay to prevent the collection of shellfish for human consumption

As stated in previous findings the Basin Plan establishes one

beneficial use of San Diego Bay to be shellfish harvesting which

includes the collection of clams oysters abalone shrimp crab and

lobster for either commercial or sport purposes The discharge of

PCBs into Convair Lagoon has resulted in the impairment of the

shellfish harvesting beneficial use of the Convair Lagoon portion of

San Diego Bay

Discharges of PCBS into San Diego Bay also threaten to impair other

beneficial uses of the waters in San Diego Bay These include Water

Contact Recreation Ocean Commercial and Sport Fishing Saline Water

Habitat and Marine Habitat The presence of PCBs in the environment

at certain concentrations have been found to cause toxic effects in

man and animals particularly if repeated exposures occur

The impairment of beneficial uses in the Convair Lagoon portion of

San Diego Bay by elevated levels of PCBs has created condition of

pollution as defined by the California Water Code and stated in

Finding No Therefore the discharge of PCBs into Convair Lagoon

from the 30inch storm drain system located on Teledyne Ryan

Aeronautical property has contributed to the pollution in Convair

Lagoon

14 As stated in previous findings Regional Board staff sampling to date has

detected the presence of PCBS and other chemicals in the storm drain

system at Teledyne Ryan Aeronautical which flows to the Convair Lagoon

portion of San Diego Bay During rainfall events contaminated sediment

and other waste material present in the storm drain system are carried by

stormwater runoff into San Diego Bay These waste discharges into San

Diego Bay constitute violations and threatened violations of the Basin

Plan prohibitions as stated in Finding No

15 On September 19 1986 Teledyne Ryan Aeronautical voluntarily submitted

to Regional Board staff report dated September 1986 entitled Proposed
Storm Drain Sediment Removal and Catch Basin Sediment Sampling

Methodology By letter dated September 25 1986 Teledyne Ryan

Aeronautical transmitted copies of revised pages for this report The

aforementioned report and revisions is hereinafter referred to as the TRA

Proposal The TRA proposal outlines the steps which Teledyne Ryan

Aeronautical proposes to take to remove contaminated sediment from

portions of the storm drain system on its property In addition the

proposal discusses procedures for sample collection worker health and

safety and sample collection and analyses map showing the location

of storm drains on Teledyne Ryan Aeronautical property was also included

with the cleanup proposal This map contains detailed numbering system

which assigns different number to each storm drain sump entering the

storm drain system These sutnp numbers will be used in this Order to

identify particular sumps on Teledyne Ryan Aeronautical property.
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16 Procedure for re.oving contaminated sediment from the 30inch storm

drain system as described in the TRA Proposal and modified by the

Regional Board are outlined below

Separate Department of Transportationapproved drums will be marked

with the catch basin number for each of the basin within the system

140154 In catch basins which contain free water the water will

be removed first and absorbed by vermiculite in 55 gallon drum In

catch basins containing depth of six inches or more of

sedimentary material one sample shall be collected of each six inch

depth of sediment starting from the sediment surface The

bottommost vertical sediment portion if less than six inches

shall also be sampled where in the opinion of Regional Board staff
sufficient sample size can be collected All sedimentary materials

will then be shovelled out of each catch basin and placed into the

designated drum Loose materials will be vacuumed from the catch

basin using large industrial vacuum All vacuum exhaust air will

pass through highefficiency particle absorption IIEPA filter

Subsequently the interconnecting lines will be cleaned as outlined

below When line cleaning has been completed and the cleaning

materials and sediment have been collected all drop box walls and

floors will be cleaned with rotating wire brush All loose

materials will be removed with the vacuum described above Once all

cleaning has been completed the walls and floors of each drop box

will be cleaned with cotton pads saturated with strongly alkaline

pH approximately 13 surfactant This material has been repeatedly

shown to be effective in PCB removal from floor slabs walls and

other concrete structures

All collected sediment materials stored in drums will be thoroughly

mixed and retained in separate drums for period of at least 60

days The sediment materials in those drums as well as the sediment

samples collected in place shall be subsequently analyzed for PCBs
and heavy metals Teledyne Ryan Aeronautical will notify Regional

Board staff of the date that the samples will be collected in place

from each sump or mixed and collected from each drum in advance of

such activities so that splits can be collected if desired or

Regional Board staff may witness the proceeding At the time of

sample collection three split samples will be prepared One set of

samples will be provided to the Regional Board and the other two sets

of samples will be transported to an EPA certified and DOHS certified

laboratory retained by Teledyne Ryan Aeronautical At the

laboratory one set of samples will be prepared for heavy metals and

PCBs analyses Fifty percent 5O7 of sample extract for PCBs will be

analyzed immediately and the remainder will be held for the maximum

holding period of 30 days from date of sample collection for

subsequent analysis if required Similarly the extract for samples

digested for heavy metals analyses will be held for the maximum

holding period of 30 days for later analysis if required The second

set of samples will be held indefinitely by the laboratory
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The 30inch storm drain system interconnecting lines between aumps

140 and 154 will be cleaned using dry steam at 36OF at pressure
of up to 1700 pounds per square inch psi and at water flow rate

nottoexceed gallon per minute gpm Unlike hydroblasting which

typically is carried out at high pressures in the range of 200010000

psi the dry steam proposed for this activity will be used under the

lowest pressure feasible to dislodge sediment and other materials

adhering to pipe bores and the low flow water feed rate will be

adjusted to allow resultant water flow to carry sediment and other
cleaned materials out of the pipe and into the next receiving basin

for collection and solidification This proposed process will

generate approximately one gallon per minute whereas technique such

as hydroblasting generates up to 10 gallons per minute and could

force PCBs if any into the concrete due to extremely high operating

pressures

17 The Teledyne Ryan Aeronautical proposal as modified by the Regional

Board describes the following methodology for sediment removal from

sumps 56 57 58 66 and 67 on the 54inch storm drain system and sumps

92 130 and 133 on the 60inch storm drain system

In catch basins which contain free water the water will be removed

first and absorbed by vermiculite in 55 gallon drum With the

exception of suip 58 an in place sediment sample shall be collected

from each catch basin In catch basins containing depth of six

inches or more of sedimentary material one sample shall be

collected of each six inch depth of sediment starting from the

sediment surface The bottommost vertical sediment portion if less

than six inches shall also be sampled where in the opinion of

Regional Board staff sufficient sample size can be collected All

sedimentary materials will then be shovelled out of each catch basin

and placed into double polyethylenelined waste bin for storage
Subsequently all drop box walls and floors will be cleaned with

rotating wire brush All loose materials will be removed with

large industrial vacuum Exhaust air from the vacuum will pass
through high efficiency particle absorption HEPA filter Vacuumed

materials will be added to the sediment stores in the waste storage
bin

All collected sediment materials stored in drums will be thoroughly
mixed and retained in separate drums for period of at least 60

days The sediment materials in those drums as well as the sediment

samples collected in place shall be subsequently analyzed for PCBs
and heavy metals Teledyne Ryan Aeronautical will notify Regional
Board staff of the date that the samples will be collected in place
from each sump or mied and collected from each drum in advance of

such activities so that splits can be collected if desired or

Regional Board staff nay witness the proceeding At the tine of

sample collection three split samples will be prepared One set of

samples will be provided to the Regional Board and the other two sets

of samples will be transported to an EPA certified and DOMS certified

laboratory retained by Teledyne Ryan Aeronautical At the labor

atory one set of samples will be prepared for heavy metals and PCBs
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analyses Fifty percent 50Z of sample extract for PCBs will be

analyzed immediately and the remainder will be held for the maximum

holding period of 30 days from date of sample collection for subse

quent analysis if required Similarly the extract for samples

digested for heavy metals analyses will be held for the maximum

holding period of 30 days for later analysis if required The second

set of samples will be held Indefinitely by the laboratory

18 Additional sampling is necessary to determine whether additional cleanup

is required of storm drain sumps and pipe sections that comprise the

54inch 60inch and 15inch diameter storm drain systems In the report

submitted in September 1986 Teledyne Ryan Aeronautical proposed plan

for additional sampling which included heavy metal analysis of sediment

from four storm drain sumps on the 54inch storm drain systems and three

on the 60inch storm drain system Upon review of the proposed storm

drain sampling program Regional Board staff concluded that additional

storm drain sump sampling is necessary to ascertain the possible presence

of contaminants in the 54inch 60inch and 15inch diameter storm drain

systems

19 This enforcement action is exempt from the provisions of the California

Environmental Quality Act in accordance with Section 15321 Chapter

Title 14 of the California Administrative Code

20 Teledyne Ryan Aeronautical has cooperated fully with the Regional Board

staff in its Convair Lagoon investigation Teledyne Ryan Aeronautical

desires to resolve this matter in an expeditious manner and therefore has

consented to the issuance and entry of this Order and agrees to be bound

by the provisions terms and conditions of this Order By consenting to

this Order Teledyne Ryan Aeronautical does not admit the validity of any

claim or admit any liability arising under Federal State or local law

from any conditions present at its facility or in Convair Lagoon nor

does it admit any issue of law or fact other than its obligation to

comply with this Order

.1 IS J1R.EBY aWEIED rhar pursuant to Section 13304 of the California Water

Code Teledyne Ryan Aeronautical shall comply with the following directives

By December 15 1986 Teledyne Ryan Aeronautical shill submit to the

Regional Board report containing detailed description of all

cleaning maintenance and construction activities carried out on storm

drains traversing Teledyne Ryan Aeronautical property from January

1980 to the present

By November 1986 Teledyne Ryan Aeronautical shall renove all contam

inated sediment and other wastes from the sumps and interconnecting storm

drain lines of the 30inch storm drain system located on Teledyne Ryan

Aeronautical property which includes sumps and interconnecting pipes from

sump 140 through sump 154 Removal of sediment from this storm drain

system shall be in accordance with the procedures described in Finding

No 16 of this Order Sediment samples collected from each sump shall be
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analyzed for PCBs and heavy metals For each sample concentrations of

individual PCB species shall be reported as well as the total PCB

concentration

By November 1986 Teledyne Ryan Aeronautical shall remove all contami

nated material and other wastes from sumps 56 57 58 66 and 67 on the

54inch storm drain system and sumps 92 130 and 133 on the 60inch

storm drain system located on Teledyne property Removal of wastes from

these sumpa shall be in accordance with the procedures outlined in

Finding No 17 of this Order Samples of the sediment removed from each

individual storm drain sump shall be analyzed for heavy metals and PCBs

For each sample concentrations of individual PCB species shall be

reported as well as the total PCB concentration

By November 1986 Teledyne Ryan Aeronautical shall collect sediment

samples from storm drain sumps 21 43 45 47 55 64 91 102 124

132 173 and 181 An in place sediment sample shall be collected from

each catch basin In catch basins containing depth of six inches

or more of sedimentary material one sample shall be collected of each

six inch depth of sediment starting from the sediment surface The

bottommost vertical sediment portion if less than six inches shall

also be sampled where in the opinion of Regional Board staff suffi

cient sample size can be collected Samples of the sediment removed from

each individual storm drain sump shall be analyzed for heavy metals and

PCBs For each sample concentrations of individual PCB species shall be

reported as well as the total PCB concentration If no sample can be

collected from any one of these sumps Teledyne Ryan Aeronautical may

upon approval from Regional Board staff collect sample from an

alternative sump

Selection transport and analyses of sediment samples shall be in

accordance with the procedures contained in 40 CFR Pait 261 Identi

fication and Listing of Hazardous Waste and as set forth in Appendix of

the TRA Proposal Teledyne Ryan Aeronautical shall consult with the

Regional Board Executive Officer for the procedures to be used for

collection of vertical sediment samples

The removal of contaminated sediment from storm drain sumpa and inter

connecting lines on Teledyne Ryan Aeronautical property shall not cause

any wastes to be discharged into San Diego Bay

All waste removed from storm drain sumps and interconnecting lines on

Teledyne Ryan Aeronautical property shall be disposed of in conformance

with federal state and local laws and regulations

By December 15 1986 Teledyne Ryan Aeronautical shall submit an applica

tion for National Pollutant Discharge Elimination System NPDES

permit The NPDES application shall include best management practices

BlIP plan which complies with the regulations specified in 40 CFR Part

131 Subpart Criteria and Standards for 8est Management Practices

Authorized tinder Section 304e of the Act The purpose of the BMP plan

is to prevent or minimize the potential for the release of toxic

substances from ancillary activities to the waters of the United States
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through plant site runoff spillage or leaks sludge or waste disposal
or drainage from raw material storage More specifically the liMP plan

shall

Be documented in narrative form and shall include any necessary

plot plans drawings or maps

Establish specific objectives for the control of toxic and hazardous

pollutants

Each facility component or system shall be examined for its

potential for causing release of significant amounts of toxic

or hazardous pollutants to waters of the United States due to

equipment failure improper operation natural phenomena such

as rain or snowfall etc

Where experience indicates reasonable potential for equipment

failure e.g tank overflow or leakage natural condition

e.g precipitation or other circumstances to result in

significant amounts of toxic or hazardous pollutants reaching

surface waters the plan should include prediction of the

direction rate of flow and total quantity of toxic or

hazardous pollutants which could be discharged from the

facility as result of each condition or circumstance

Establish specific Best Management Practices to meet the objectives

identified under Paragraph of this section addressing each

component or system capable of causing release of significant

amounts of toxic or hazardous pollutants to the waters of the United

States

Be reviewed by plant engineering staff and the plant manager and

Include the following elements

BlIP Committee

Reporting of BMP Incidents

Risk Identification and Assessment

Employee Training

Inspections and Records

Preventive Maintenance

Good Housekeeping
Materials Compatibility

Security

Teledyne Ryan Aeronautical shall obtain approval from the Regional Board

staff for any proposed modifications of the cleanup and sampling plan

outlined in this Order prior to implementing such modifications

10 If for any reason Teledyne Ryan Aeronautical is unable to perform any

activity or submit any document in compliance with the schedule set forth

herein or in compliance with any work schedule submitted pursuant to this

Order and approved by the Regional Board or new information indicates
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that revisions to this Order are appropriate Teledyne Ryan Aeronautical

may request in writing an extension of the time specified or other

appropriate revisions to this Order The request shall include

justification for the extension or other revision If the Regional Board
is convinced that an extension or other revision of this Order is

appropriate it will revise the Order accordingly The discharger shall

comply with the revised Order

LADIN DELANEY
Executive Officer

Date October 17 1986

DTBrs

CUT 004692



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

SAN DIEGO REGION

ADDENDUM NO TO

LEANUP AND ABATEMENT ORDER NO 92

FOR

TELEDYNE RYAN AERONAUTICAL

NEAR LINDBERGH FIELD

SAN DIEGO COUNTY

The California Regional Water Quality Control Board San Diego Region herein

after Regional Board finds that

On October 17 1986 the Regional Board Executive Officer issued Cleanup

and Abareivent Order iVo 8692 For Feledyne Ryan Aeronautical Near

Lindbergh Field San Diego County for violations of the Coniprehensive

Jiater Quality Control Plan for the San Diego Basin Basin Plan and for

contributing to the condition of pollution in the Convair Lagoon portion

of San Diego Bay These violations pertain to the discharge of waste

containing Polychiorinated Bipheiyls PCBs some metals and volatile

organic compounds to the storm drains on Teledyne Ryan Aeronautical

property and to the Convair Lagoon portion of San Diego Bay

Cleanup and Abatement Order No 8692 directed Teledyne Ryan Aeronautical

to perform the following casks at the Teledyne Ryan Aeronautical facility

by November 1986

Remove all contaminated material and other wastes from sumps and

interconnecting storm drain lines of the 30inch storm drain system

which includes sumps and interconnecting pipes from sump 140 through

sump 154

Remove all contaminated material and other wastes from sumps 56 57

58 66 and 67 on the 54inch storm drain system and sumps 92 130

and 133 on the 60inch storm drain system

Collect inplace sediment samples from storm drain sumps 21 43 45

47 55 64 91 102 124 132 173 and 181 and analyze these

samples for PCBs and heavy metals

The purpose of the above directives was to clean storm drain sumps and

lines which were previously identified as containing PCBs and other

contaminants and collect samples from storm drain suuips not

previously sampled to determine whether additional sampling and cleanup

would be necessary
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and Abatement Order No 8692

The above tasks were completed by Teledyne Ryan Aeronautical prior

to the November 1986 deadline date

On November 30 and December 1987 Teledyne Ryan Aeronautical in the

presence of Regional Board staff removed contaminated sediment and other

wastes from the following sumps located on Teledyne Ryan Aeronautical

property VLTI located in San Diego Gas and Electric Power Vault

102 91 172 and 64

By letter dated February 19 1987 the Regional Board Executive Officer

requested that Teledyne Ryan Aeronautical submit to the Regional Board by

March 1987 the results of analyses of samples collected under the

directives of Cleanup and Abatement Order No 8692 and any other

additional samples collected from the storm drains or other inplant

sumps located on Teledyne Ryan Aeronautical property since January

1984 Upon request from Teledyne Ryan Aeronautical Regional Board staff

granted an extension of the due date for submission of sample results

from March 1987 to April 1987 In response to Regional Board

staffs request for sample results Teledyne Ryan submitted on April

1987 the document entitled leledyne Ryan Aeronautical Analytical Data

Sets January 1984 to Present Upon review of the data contained in

this document data obtained by Regional Board staff and data obtained

by the U.S Environmental Protection Agency Regional Board staff has

determined that additional sampling of storm drains on Teledyne Ryan

Aeronautical property is necessary The above described data is

contained in the Regional Boards files

The sample results described in the previous finding provide further

evidence that Teledyne Ryan Aeronautical has discharged PCBs and other

contaminants to the storm drain systems tributary to San Diego Bay

These discharges have at minimum contributed to the creation of

condition of pollution as defined by California Water Code Section

13050 in the Convair Lagoon portion of San Diego Bay as stated in the

findings of Cleanup and Abatement Order No 8692 Furthermore these

discharges have caused violations of the Basin Plan prohibitions as

stated in Finding No of Cleanup and Abatement Order No 8692

This enforcement action is exempt from the provisions of the California

Environmental Quality Act in accordance with Section 15321 Chapter

Title 14 of the California Administrative Code

II IS hRESY OR.DERED That pursuant to Section 13304 of the California Water

Code Teledyne Ryan Aeronautical shall comply with the following directives

Teledyne Ryan Aeronautical shall collect an inplace sediment sample from

each storm drain sump identified below by AuguSt 15 1987

Sumps 20 trench adjacent to Building 513 22 23 45 48 49

54 63 65 68 69 70 75 76 77 82 and 83 on the 54inch storm

drain system
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and Abatement Order No 8692

Sumps 88 89 90 94 95 96 97 98 99 100 103 104

105 123 and 134 on the 60inch storm drain system

Sumps 166 trench adjacent to 167 168 169 170 171 173 180 and

182 on the 15inch/24inch/3O-inch storm drain system

Each sediment sample shall be collected prior to the removal of sediment

and other contaminated material In sumps or trenches containing depth

of six inches or more of sedimentary material one sample shall be

collected from each six inch depth of sediment starting from the

sediment surface The bottommost vertical sediment portion if less than

six inches shall also be sampled where in the opinion of Regional

Board staff sufficient sample size can be collected Each sediment

sample shall be analyzed for heavy metals and PCBs For each sample

concentrations of individual PCB species shall be reported as well as the

total PCB concentration Teledyne Ryan Aeronautical shall notify

Regional Board staff of the date and time that samples will be collected

in advance of such sampling activities so that Regional Board staff may

witness the proceedings and collect split samples at each location The

Executive Officer or his duly authorized representative may waive the

requiremert to collect an inplace sediment sample upon request by

Teledyne Ryan Aeronautical

Selection transport and analyses of sediment samples shall be in

accordance with the procedures contained in 40 CFR Part 261

Identification and Listing of Hazardous Waste

Teledyne Ryan Aeronautical shall submit to the Regional Board by

July 15 1987 storm drain sediment sampling plan containing

description of the sediment sampling procedures to be used in complying

with Directives and above

Teledyne Ryan Aeronautical shall not alter in any way the contents of

storm drains located on Teledyne Ryan Aeronautical property without prior

approval from the Regional Board Executive Officer

Teledyne Ryan Aeronautical shall submit to the Regional Board by

September 15 1987 the results of analyses of samples collected per

Directive Nos and above Each sample result submitted to the

Regional Board shall contain the following information

Sample type
Sample location
Date and time of sampling
Method of sample collection

Sample analysis method
Method of sample preservation and

Laboratory used to analyze sample

Upon analysis of the sample results described in Directive No the

Regional Board Executive Officer will make determination of the

additional storm drain sumps lines and trenches on Teledyne Ryan
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Aeronautical property which will require cleanup of sediment andior other

waste matrials Teledyne Ryan Aeronautical shall within 15 days of the

Executive Officers determination submit storm drain cleanup plan

describing the procedures to be used in removing sediment and other

contaminated materials from the storm drain sumps trenches and

interconnecting lines identified by the Executive Officer This cleanup

plan shall also include postcleanup monitoring program to determine

the overall effectiveness of the cleanup method used Upon approval of

the cleanup plan by the Executive Officer Teledyne Ryan Aeronautical

shall implement the cleanup plan as approved and complete all cleanup

activities within 30 days of the cleanup plan approval date Results of

the postcleanup monitoring program shall be submitted within 60 days

following the completion of cleanup activities described in the approved

cleanup plan

The removal of contaminated sediment from storm drain swaps

interconnecting lines and trenches on Teledyne Ryan Aeronautical

property shall not cause any wastes to be discharged into San Diego Bay

All waste removed from storm drain swaps and interconnecting lines on

Teledyne Ryan Aeronautical property shall be disposed of in conformance

with federal state and local laws and regulations

Teledyne Ryan Aeronautical shall submit by August 1987 any results of

analyses performed on postcleanup samples collected from storm drains

which have been cleaned of contamination since September 1986 Each

sample result shall contain the information listed in Directive No

above

10 Teledyne Ryan Aeronautical shall submit by August 1987 copies of all

field notes taken by Teledyne Ryan Aeronautical staff and/or consultants

pertaining to sampling and cleanup activities conducted on site from

September 1986 to the present

11 Teledyne Ryan Aeronautical shall submit detailed description including

swap numbers of all cleaning maintenance and construction activities

carried out on storm drains traversing Teledyne Ryan Aeronautical

property from December 22 1986 to the present

Ordered by
LADIN DELANEY

Executive Officer

Date July 1987
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION

ADDENDUM NO TO

CLEANUP AND ABATEMENT ORDER NO 86-92

FOR

TELEDYNE RYAN AERONAUTICAL
NEAR LINDBERGH FIELD

SAN DIEGO COUNTY

The California Regional Water Quality Control Board San Diego Region hereinafter Regional

Board finds that

On October 17 1986 the Regional Board Executive Officer issued Cleanup and Abatemeni

Order No 86-92 For Teledyne Ryan Aeronautical Near Lindbergh Field San Diego County

for violations of the Comprehensive Water Quality Control Plan for the San Diego Basin

Basin Plan and for contributing to the condition of pollution in the Convair Lagoon

portion of San Diego Bay These violations pertain to the discharge of waste

containing polychiorinated biphenyls PCBs some metals and volatile organic

compounds to the storm drains on Teledyne Ryan Aeronautical property and to the Convair

Lagoon portion of San Diego Bay Cleanup and Abatement Order No 86-92 required

cleanup and sampling of certain storm drain lines and sumps located on Teledyne Ryan

Aeronautical property

On July 1987 the Regional Board Executive Officer issued Addendum No to Cleanup

and Abatement Order No 86-92 For Teledyne Ryan Aeronautical Near Lindbergh Field San

Diego County Addendum No required additional sampling of storm drain sumps at

Teledyne Ryan Aeronautical not previously sampled

By letter dated October 23 1986 Regional Board staff requested that Teledyne Ryan

Aeronautical submit by January 1987 plan of study for characterizing the vertical

and horizontal extent and potential sources of contaminated sediments in the Convair

Lagoon portion of San Diego Bay Upon request by Teledyne Ryan Aeronautical the due

date for submission of this plan was extended from January to February 1987

Teledyne Ryan Aeronautical submitted the plan described in Finding No entitled

Plan of Study For Characterizing the Extent and Potential Sources of Contaminated

Sediments in Convair Lagoon San Diego Bay dated January 30 1987 Upon review of

this report Regional Board staff determined that revisions were necessary prior to its

implementation By letter dated September 21 1987 Regional Board staff requested

that Teledyne Ryan Aeronautical submit by November 1987 revised plan of study for

characterizing the extent of contaminated sediments in the Convair Lagoon portion of

San Diego Bay At meeting with Regional Board staff on October 21 1987 Teledyne

Ryan Aeronautical requested two week extension of the due date for submission of this

revised plan Regional Board staff granted the extension and notified Teledyne Ryan

Aeronautical by letter dated October 22 1987

On November 16 1987 Teledyne Ryan Aeronautical submitted revised plan of study for

characterizing the extent of contaminated sediments in Convair Lagoon as described in

the previous finding The revised plan proposes two-phased plan for determining the
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extent of contamination Phase consists of the collection of sediment core samples

up to maximum depth of feet to determine the vertical distribution of contaminants

fle core samples are to be collected at 10 separate sites along two transects in the

Convair Lagoon area of San Diego Bay One transect originates at the sea wall near the

60-inch storm drain outfall crosses the lagoon to the south and terminates directly

east of the entrance to Harbor Island East Basin Seven core samples will be collected

along this transect at distances of 20 60 120 240 500 750 and 1000 feet

southerly of the sea wall Three additional core samples will be collected along

second transect located across the entrance to Convair Lagoon approximately

perpendicular to the first transect diagram of the proposed sample locations is

contained on page 2-2 of the revised plan of study

The revised plan of study described in the previous finding contains the following

description of the sample collection and analysis procedures to be employed during

Phase for each core sample

One complete sediment core inches in diameter will be collected at each

station to depth of approximately
feet Each core sample will be subdivided

and labeled in the field into upper mid and lower sections to facilitate

satisfactory preservation The upper section will be feet in length The mid

and lower sections will divide the remainder of the core in half and result in

two sections each approximately feet in length

In the laboratory each core will be examined and prominent sedimentary

stratification identified described and photographed

subsample 3inches in diameter and approximately inches in length depth will

be taken from the longitudinal axis of each prominent sediment layer At

minimum the top of the upper and mid sections and the bottom of the lower section

will be sampled Each individual subsample will be homogenized and divided into

two discreet split samples including split sample for the Regional Board

The revised plan also states that upon completion of Phase sampling the results will

be submitted to the Regional Board for review prior to initiating Phase II Phase II

will consist of determination of the horizontal distribution of contaminants and will

be based on the data obtained during Phase

Regional Board staff has reviewed the revised plan of study for characterizing the

extent of contaminated sediments in Convair Lagoon as summarized in previous findings

and determined that certain modifications are nary prior to the implementation of

Phase These modifications are included in the directives of this Addendum

This enforcement action is exempt from the provisions of the California Environmental

Quality Act in accordance with Section 15321 Chapter Title 14 of the California

Administrative Code
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IT IS HEREBY ORDERED Thai pursuant to Section 13304 of the California Water Code Teledyne

Ryan Aeronautical shall comply with the following directives

Teledyne Ryan Aeronautical shall submit by April 1988 the Phase sampling results

and the proposed Phase II sampling plan as described in the document entitled Plan of

Study for Characterizing the Extent of Contaminated Sediments in Convair Lagoon San

Diego Bay dated November 13 1987 revised plan as summarized in Finding Nos

and above Phase sampling and analytical procedures shall be in accordance with

those stated in the revised plan with the following modifications

Two additional sediment core samples shall be collected to depth of feet one

sample at distance of 20 feet from the outlet of the 30 inch storm drain and one

sample at distance of 20 feet from the outlet of the 54 inch storm drain in

Convair Lagoon

All sediment core samples shall be sampled for PCBs and heavy metals at I-foot

intervals starting from the top of the core This procedure may be modified upon

approval by Regional Board staff depending on the specific stratification of each

core Teledyne Ryan Aeronautical shall provide Regional Board staff with at least

five days notification of the date and time that core samples will be collected

and/or split samples will be prepared in the laboratory so that Regional Board

staff may witness the proceedings and obtain split samples as described in the

revised plan and summarized in Finding No 6.c

Each sample result submitted to the Regional Board shall contain the following

information at minimum

a. Sample type

Sample location including depth

Date and time of sampling

Method of sample collection

Sample analysis method

Method of sample preservation

Laboratory used to analyze sample

Teledyne Ryan Aeronautical shall also submit all field notes and logs prepared during

the collection of samples and all laboratory records describing the stratification of

core samples

Selection transport and analysis of all sediment samples shall be in accordance with

the procedures contained in 40 CFR Part 261 Identification and Listing of Hazardous

Waste
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Teledyne Ryan Aeronautical shall obtain approval from the Regional Board Executive

Officer prior to initiating Phase of the revised sampling plan as stated in Finding

No of this addendum

Ordered by
I4L...i_l1f

Ladin Delaney

Executive Officer

Date December 1987

BDK
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The lifornia Rional Water Qality Control Board San Dio Rion

hereinafter Biorial Board firs that

On October 17 1986 the Pional Board EeQ1tiVe Officer issued Cleanup

and Abatement Order No 6-92 For Teledyne Ryan Aeronautical Near Lirberyh

Field San Diego Ccnty for violations of the Ccztprehensive Water a1ity

Control Plan for the San Diego Basin Basin Plan and for contrit.iting to

the corition of 1lution in the Convair LagCxDfl çcrtion of San Dio Bay

These violations pertain to the discharge of iaste contaInirx

polychioriflated bienyls saxe metals and volatile organic

catiponnds to the storm drains on Teledyne Ryan Aeronautical property and to

the Convair lagoon rtion of San DieJO Bay Cleanup and Abatement Order

No 86-92 required cleanup and samt1irg of certain storm drain lines and

suimçs iccated on Teledyne Ryan Aeronautical property

On July 1987 the Reqiczal Board Exeojtive Officer endum No

to Cleanup and AbattEflt Order No 86-92 For Teledyne Ryan Aeronautical

Near Lindbergh Field San Dio Connty iedendum No required

additional sanplirq of storm drain at Teledyne Ryan Aeronautical not

previsly sairpled

On tceirDer 1987 the Reqioflal Board Diitive Officer issued Ac13.exxlum

No to Cleanup and Abatement Order No 86-92 for Teledyne Ryan

Aeronautical Near Lirxibargh Field San Dieqo CcYJflty Addendum No

required Teledyne Ryan Aeronautical f.o xlete the ase sairplir plan

to determine the vertical extent of contaminated sediment in the Convair

Lagoon portion of San Diego Bay Direive No of .dderdurn No

requires Teledyne Ryan Aeronautical to obtain açraval fran the Pgiona1

board Eitive Officer prior to initiatirJ iase II of the saiipli.rg plan

ase II will consist of determination of the lateral distrihition of

contaminants arid will be developed usirx the informrtion obtained during

rase
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ard batnt Order No 8692

On pril 27 1988 Teledyne Ryan Aeronautical suk2nitted tvohme report

entitled tharacterizatiCfl of the Vertical Extent of Contaminated

Sediment-S in Wa-I Lagoon San Diego Bay This report crritains the

sanpie results cbtained upon axpletion of the aiase saiiplir plan

.tJpon
review of the data cxritained in the report identified in Firdir No

Regional Board staff has amleded that contaminated sediitnts are

confined to an area rrth of Transt as sn on page 2-2 of the

report Hver in order to oxpletely daracterize the contaminated

seiirents within this area it is neCeSsarf to cxiiplete ase II of the

prcposed sairplir plan

In meeting with Teledyne Ryan Aeronautical representatives on August 10

1988 Regional Board staff disaissed the itt whith at ininixun shculd

be addressed in ase II sanp1ir plan

This enforcnent action is exexTçJt fran the provisions of the California

EnvirOrnenta-l iality Act in aordance with Stion 15321 Chapter

Title 14 of the California ninistrative Ccxie

IT IS HEREBY ORDERED That p.irsuant to Stion 13304 of the California Water

Cce Teledyne Ryan Aeronautical shall catly with the fol1.iirq dirtives

Teledyne Ryan Aeronautical shall sutnit by Novriber 1988 phase II

saxr1irg plan designed to oxpletely characterize the extent of

contaminated seditrents within the area of nvair Lagoon Ixurxed by the

shoreline ard the transt as described in Firdir No of this

AdderxIum The Hiase II sanplir plan shall contain at miniimrn

detailed description of the sanplir procedures to be used durirq sanple

col1tion ard any jjthe location anI dith of sanpie cores All

assintptions whicth are used to fornulate the saiiplir plan shall be clearly

deth tine stheiule with dates for carçletirx the tasks contained in

the ase II sanpling plan shall be included

Upon approval by the Exeitive Officer of the Ptiase II sanp1ir plan as

described in DirtiVe No Teledyne Ryan Aeronautical shall inplertent

the plan as aporoved in axrn3arxe with the tLUTe sdedu1e contained in the

approved plan

Selestion transport ard analysis of all sediment sanples shall be in

acoordance with the procedures contained in 40 CFR Part 261 Identification

ard Listing of Hazardcs Waste
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ar1 Abatnt Otr No 8692

Telelyne Ryan Aercnauticai shall suiit by Marth 1989 report whicth

fully diaracterizes the extent of caitazninat sedints within the area

defin in Directive No above This report shall ctain ctplete
diaracterization of both the preser of contamination ar the prctable
envirorunentaJ inpact of the cItanination All data shall be plottei arxi

clarifies by isoccris to support all narrative cclusions regardir
contaminant distribition Any narrative description of similarities or

differeres in any data sets shall be supportI by arcpriate statistical

analyses of te relatiohi report shall otain cxvplete
record of all data whith was col1ecte as part of the ase II sanplir

plan Eacth saxple result subnitte to the Rional Board shall contain the

fo1liir infornation at InininEim

Saxrple type
Sanpie location inclirg depth
Ete ar1 tinE of saniplir
Methcd of sanple collection

Sanple analysis methcxl

Methcd of sanple preservation

Laboratory usei to analyze sanpie
Units express in both dry weight arx wet weight

Telelyne Ryan Aeronautical shall also heit all field notes and lcs
prepared durir the collection of sanpies and all laboratory rDrds hicth

provide description of the core niaterial

..

LADIN DELANF
Exec.xtive Officer

tate September 16 1988

BDK
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iirir.c rcrtc.J thi.t tr.a bc.ycrd hieoc-athcis into tN bw that the Pert District hczj

gri tho pcc7r.y to drain rointuter Into the street

On Fstsrrry 21 933 Rajcri Bc2rd staff end Ctjlifocnla Dp-t1nit oc Fish cri Gccne staff

smpss from the .rnrncrci Bein .pcrticn of Dio 8c at the station

crjttcas eNn In Fçure Five of the s-i1mant rcinples cn1kcttien iebruyy 1938 vera

01 Ccrnmarciai Bosh directly ircntinj Elehsrslaub Mrirs \1 irAO AR IS
AT era ti Th Ep.a IeSUI3 ace surnmcrlzco below

Rccçe of

Dry WeigM Nurohar of

cJat cnnjaUca

315-634 mg/kg

fributyUn 827-i29lOng/g

Mercury 3.61-8.76 mg/kg

As ehjp ifl Fiircs rccd w.ccntrctIons of copper end tributyltin rLircee merkedly vilth

distaima from tica Elehanleub Marina focility Althecç ccncaitroticcs of mercury found at thee-s

statIons are cli chove levels ccnstrsi to ho beckorcund the kcvest values era fouNi cia-east to

the shorelIne Fiure The distribution of mercury racy differ frczii that of erppsr end

trlbuyltln c.cse It probably reprossids historic rathÆr thsnnt dlchcrçes

Ss1incnt eemples vcre dee collected at Sthtons cC c-adO on Ferucry 1958 Dzccusa

of their locillers there frur stations ace ecpectc-i to be least Influeroed by Ccrrtrnc-rcial Basta

bo3tyar-dcctivitles SsoArc Ii in 11gw-os through These stations hcd rctarkedly lower

cencentraticns of copper trihutyltin er1 mercury then the sthtions Irttting the Eicicanthub

Mci-inc The s1pJ resulls for these stations are summecize4 below
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Rutçor Iton

Dry WoçM Numtc Cf Dry Vsiçtit

ritThn

4977 63 mQIkg

TrIbtt 03710 193 r./u

Ntcury 0.S3- 1.25 0.31 rr/kq

Fc purr ri tjtk cwci nibI oifzts of tty th tfvl1 .orcisi 3in
fl5lcri JOJ 2iI Z3 It is rJtto Cr tha dlmt çsmy 3Thk..A CC ui

CO to rcr .cnt C.1ri CCltiCrSM

ii Cuor.s ot ccor rpvJft5 tr1uifl1n 010 ntl cuicj o.t Lorncnly In

vsssel pi1nt3 to Uhihlt Un ymt uf in tm orçsnisns hull Lottccns It. eury onci mrcyr
sits ure extanslviy uad ii uitifuiir rL iflO p0ii iUfcJiir.j .f to 19 /0

In 1570 itn uso nsrcu OmJ Icsrouro salts li .fltlftJii1j U1Cfl1 aints Jkttlntn

Iho t\kour cantroUcn of tribuiyitin In the cIcnents cM vatar ciiu of Sin DIeço E0/

LO also La fiusri by tts rontlnucus iczchicj of trIbuty1tn from ths hulls of vesss fOCtICi

In tbo bw In cJjlt ion to V/C dIsch.crt.s from btyords/thirvards In cCco to cstlnmta tha

tributyltIn oantrlNtlon from mecied vescsls ReloouI Bcord oM tire Dolirtoant of FIsh ard

0mno staff rliat-1 ssd ni ac mulos for tributyltin analysis from the SLtitEr bland Ye.ht

Dccia prrtl $rq 5v.cn hay 101 88 Sheltcc Isai coht CrTh mEOiy0S no

boatyard disdrs hut atwsIva cnefina fllltas Iho tributyitin concontrotton fr thoas

salimznt samples rGThid from 133 to 231 rg witii mean onnesotraflon of 195 nci/o 5Ines

cra ro orcat r..rfcos of este from bcctycrd mclhtes 1010 Shaitor lslcn mmjtht dctln

the Rmornl BcJf b1iess that tia UXIStmnQ cncentraticns 01 .rluuyitm in ShelUar sLid

Yesht asln esdlrnants r6suits from the lsccllr9 of tributyitin from onttfoffliog maims pelrts on

vessel hulls lIre 195 ng/g trlbutyltiqcore.sntrotlcn found in hciter lsLrdYecht BasIn is

e3itiai ly u0i 10 the 193 n/g concentrction cit in Findtrg 10 as rroa1tinJ bcnound
ccrrditlcnsM in Cammorciol Basin For this rnson the Rslor Board beliss that the 193 rg
trlbutyitin centraUon found at tire bcekcrourd stations of Commeict Basmo tnctcpc-otes

the c-ontrlbutfcn of tributyitin which can be expcctc from the lecthinQ fru c-l hulls alone

13 Eich.nlcubtlcrlne has two ncjvT.ddr.e which rashs runoff from storm wcnts as well

su-.t_ ts misc lleieanis writer flows from lbs work ursa Water utd vassal waste coflsoted in the

expcseJ yard otreins Is dIstharç to 5i DIsno Bat.- in order to oOtoin ohscdco1 000iySis of

paint chips that may have boen distharçs-J by Elchsnieub Marine Rsioral BccM staff collected

sempb of the waste bpcsltsln lb two exrosi yard roIns c-a AucLtst 26 933 The sample

rcsu Its are as iol lOWS

Rana of Mean

Dry Weiçht Number Of Dry V/alçttt

GiinsUtiant Ira Ic

copper 33000-134000 mWkg 83500 mg/kg

Mercury 0.191 1.81 mg/kg 1.03 mg/kg
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.L-H C-O13

11 .SJ.Z131 1C1L CZ -In frun th.3 C31fl vhIci h.s hrn thtahlEj th 0-oicnse1a1 BtSA
-i -Cic-J-I 11 FI.fln3 9ciJ 10 -.-s

.-ii./tLI ct 7_5/iC.JJ.tiE3\cvJ13q4J1th toty
irt sr--c U. by ic .C cc-JLyckj Lvd

cy2 lc3 iiLsit ccTh1Ic- of czc
tj lii It iifj ffCUt ..Nrl3

IL .I.%ittIc1J in Finlim 11 ncn that Co-i tr1buyitn C1
UE-l In Cl 11 Itr iso iJrsat in rlrliu -nLifchrj iints In

tt TLi t2uiL cciiso vjta cILitJ Ircm the EoLnLcb Mcin srfce
Cr oil In iL1c 13 oys CCCL ed iCitury VEfl cjii In evti1t. DL votar ibis frcr the rrk nc-i tLcuTh tt-

$i Di thy ciku In FIci.s cyntjhsd 83Yzuj ccocritRUc-15 of

iy on frcoIo the RcçvI st-rd fliYa cc c-Ie-s r.nt the

o-trO cpç.c mercury cJ rioutyli in the by iont ot 5ttcas J0
Aft Cditj LijO Irorn 2JC cr-23 of plnt cnic-s ud viast from dcien.njb

henna lita bIoco 3y 1hss .stethscharças cc Ituts v1cktion of Uea BasIn Plan

pichUe tIe-in nltni in Fimiinq Th-so tcst-a dIsrJcrjs also thaw that oib Morina Is

flsth oir-a pohu- -a inO Sen Dlcço Dy niIgobki watsr of the Umtod Statse Aoxrcilrgy
EIchE tinire TIiUst nicon 1PDES srrnit cpphicticn containIng dES items Csec1bd in thn

Pcfrrnb 3ceiJn bitur CeUJ ft.v 23 1988

ttLId c5 np
prs4 joint offc.-t of the Purrat Scor stty Praçnun cM the Puct Sound

DrL-J -C rlnis vas performed by Totra Tcdi Inc cilth fundino cr1

siipVr-t rem tie Envirc-nmsntc Protection Agsirj the Army Ctcps of rIn.-srs and

the State of shtnnton Cp-r-tne-snts of culow end Uaturai Resources The rccct uilas

ciiivjs Icr c-Thront mnarrc- end kentif1es numerical vuas few ccrcentrot lens of

criIais in sinants that c_r to be csaciat9l with vsrs-e bIoioceI effects in Puat
Seuni eo tL-o5oq deus In the report for detcnjcInIn9 flmhtir/ sediment

onoantreikrs is the Apporent Elf-cots Threshold AET epprcaeh The dreterm batten of AET

srdlment value-s for various chain bole was bes.-4 c-n oyster bicz-sssys ecphipcd bIccss-iysei-d

eburce-noacf tsuthbo Inkuma It-a PET e4iinantcorczntreftkn far cite-n thsiilczal is delinedes
U- sedirnnt csr.ecotrotion ala chiiiicol ebova whIch stotisticafly sionifbcent bbolc9kl affects

og mortality In ecnpdpcd blcosseys depressIons In the atwrrioncs of bzcrlhbo Infouna mud
always be expected to occur The 1-avier limit AU sdimcnt concentratIons In Cry weict-ht for

copper aM mercury concentrations PET values for tribulyhln h-eve not been Cs-ielcpd In

CrC2lImZnt fir lIShd Leow

mJcai

3I00 inWkg 290.0 mg/k-g I700 mclkg

Mercury Li mg/kg 0.49 mg/kg 0.52 mg/kg

Tire discharçes of waste from Eletenlaub Marina cited in gwevbous Ilrdlrrrjs he-ie cJsred bey
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cititicsiil COifLtiC4cc of 1iAtLfl aM cCtpcr In tit 1lCItuity Cf E1cizriub Mrina to

IL AET so2rnat ccccuzrcUc1n criLeri3 cited tW$

16 Currcrtiy Urn Lr1O clLTant dity Yi3 Sp-ZOi1CiL/ cstbik.t.d I- D1ço Bcj

ALiUT or jpj- IOL iIt I.it7C Ii n...tcUiltysL
-I u/I It ii

pr .Ji --.-J tL-a ItI
..II./

lC.r isIt lIT-

c-a _r.1 sU Ii III in C./lrUt cnrjRc-i._1 Ut prcUnt In 2v4 ECiITii UT-i

n-- ---u-i .-- 4.. __
J.II..t.tt.- .Iiuj u-if t-.-_d ucrLiLiuto

-- --- -- Pr -----.- .-
-_i LI L-_-OI

r-r itliL. AIU-i tb rtua1 toL iiLa cocLt lifESit c3tvI7 ILa

it IT u-iU-y tirt _.I Ukil BUy crç...riUIs vcl La sUift-iiy rocro toisrant to r--y

lIL4t.t jcO LscIflPt.S1 LCdIL
C. Th in L- Irustc ILa Puçat ..ijr-1 AET r-ar.ocnt ILi Lst inftcrnotlcn

Ij ki Lt ii iI_.I

3t ..- -..-
Ijj L...uL

i-s pce-icisL1- sto-Y- lit FlrJiij 11 tr15ty1tin Is ci -k-oc7 In cntllcuiirj vcsa1 pair 1-

rrtifnuuinj -iiitt prcnts tL- fcJiirct ci the v5s031 null rei-sir trlhuL/itIr into the

surrcurdinq v-r Dspndiri c-a oriircnmsntol esndltL7s Is svcntuaiiy ccçeit

ru diftyi tin rncabutyitin cr-cl ulti rnasiy to secnariai tin Tribjtyflln is cs to tvio orC-

of 1c IOLTt tC.ic ILU dihuyl UII v/LICi1 Is tflt3 toXto thn incT5utyIi1ft TrIouitIn IS

1lo3iliIa r.picly cCc-rbs to ciinsnts cni czr rrrro3bIokIosi rnambrrc-s

SUsItivity to trLu3itln voriss unc auatia SUtI3 GEstrOCCt cad hivcives ore tine rncst

sus-nailbIn arçils cUectui at LI-butyitri venter ctr.centratlcns I- os 002 to nj/i

folk jtj crcaL--aL cit 0.09 0_I un/I otcao ito 0.55 inci Ui flLss at

0.2 121j c/rifr Suiiath- effttt on mra bcth cms-sd by tributykY

IncIue r2-prod-atI\ecbnorfflaHtss çrc-iith retordatica onatcaviicol cbnormoiites

biooscurnala-tlc-n and beho-eicr ctcr.js

ributyltin Los Lnn invsstiçetd by tha Stats Water Rcacurccc Control -xros Priority

Cincmicis Prcrcn msrnorecum rLasd Uecsnhsr z0 o7 Skts oad stf prntsd

suinroc-ryof the firdincacod rscUicnsndntinn-s ccatne-i In the fortLmir report irlbutyitin

ln Cciftrcth Vkilnr In this report Stole Bcrd sb rzcomrnecCoi er quality cntrra

c-IS ri/i for I..rIbutyItin In cc-.tr to çjrc.act c.7ti110 life Steto Bcri staff 3190 cctnmrd
that this ontario ssrvo as ths L-sls for cccçitici oTvetsr quality c-bjeotlns in the OalIIcrnia

etsan Plan ar-cl besin p1519 In the csancs 01 stendnrd for tributvltin in Son Disco Bey the

Stote OcarCs rexrnmnar.C1 critsrla of nc/I will be oppilod for purpcss of estthlishlrtq

ssdIncnt cicnup isv-as WaIst quality crbjectives for- tributyitin in macire solirosots inc-va rjt

Loan eskbllshsl

RsIonai Board rd U-c2ertrnsflt of Fish tM Game staff ornductcii sarnpilnj survay of

tributyitin water cpaluinn ctncontratlens tircuhoijt San Dicco DCoaAuust 19 1987 The

tributyltin viotor column sample results a-re ctntolrrcd In tine Department of Fish and Gornes

tt0fl report Prothnizny rJ-ath iart en Trliutyctn a-cd PC-3o in San DIoo

Harbor icrcti 39 1930 cr4 u-a summarized b-elcn
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TributylUn Nurabtr of Tributyltln

LsUui C1LU as
DuiEntrrca 14 7-36 r/1 22nc11

s3Hr LvLth 56 r_/l 210 rJ1

CcnrHal /9 r.Jl 262 in/I

IrIsr15cuUt 10 24 r.Jl 24 1/i

rtr lThni V/ot 160 nj/I 160 eNI

HLcc IOL HI 1622 1028 r.Jl 19 raIl

14 lb 34-56 13/i 45 ft1/

CHceua 2325 98 rj/1 98 i.a/

7th 5trnt 26-27 jflti c7 rJi

2832 1821 rj/l 20 rj/l

As crfl tti ic..n trIbutytln LV.C Vruflc1iS in iy oLrs rLLç4 fro

CI itcohi n12o2_h/ tfl -ij Tt
C3irritrtlfl ci tributittn In rnchI Casln on the 19 srrph Ma c.cz-d

rneci trhu.ytSn ccr.caMrauans In oil cthr rtos Sn 11sio HI Th3 me.n trIbuty1tis

cjnc41trcitCi /52 ng/1 1nOa Basin is ifi oxc-Es of c3iitrCtic3 kncvn to ciio

cdvoro aifocts on marine blote eiid 13 over 43 tirnrs contor than lb Stoto zds Water

euolityCrltioof rçt/I Asdiscissa in FIn.fl od 10 the discfçof paInt chips

sigOiflf2M ccntrbutad to the c1svetei nane ratinnc cI iributyith in ho oi1mnt frctir

Eichenlth ilaHoD These sjdaeat coocetruUcrrs in turn contributad to ho elovotal

trihutyltin or zntrrtions ftund in lb vic.r column of CornmrcIei BosH lbs Rocrol Ba

re5rsHt ho aocj c-f tr1buttin from taM hufls Is alsye major rurc- of trIbuMtin

in Sm Dia osa co s-yarce ol such boat hull Lchinr ohor crs.s of Sm Dho

itject to w.osta cchc-rçe3 Ire-in bcotyarc.s/sfllpyarcs wore olso fotinci to en am tributyitin

cionoentrations in excess of the State Bcc-rcfs nQ/l water quality critcrio

20 Oysters from Humboldt 8w were tronspianted to numaei5 latics thre.t-YJt 5n Dlao Pay

by RciJlor.31 BasM c-nd Departrnanl of Fish end Came stali in oroer sicluee the biokcoi

e1i-sctsoftrlbutyltln Thecysterswacadsp1oyiiiinMV5t 196 codeoliscto4 mnOacamb-.r

907 Tim roast r.otoble ifccts en çt.ith rsCtetion cc.d athatctsrioic simil thlocnh

resprne trfn 05 dwnberirti osnboriruj In uysta-c-s 000UN at trftiutyitln csritrctlcns cc

low as 15 txj/i and le believed to be specific biolc-3100 Indicotor of Olavoted cotter trcUoris ci

tributyltin Because of the enormous cinount of biological cnsrw de-otd to shell charnbcrlrrj

the edible inueole t1sssa remaIns smell cod the oysters are rondorcsi oarnrnsrelally non-vlaiiia

chunbarlng oysters vsh1th cr-a subsequently trcnsplsntcui tO clean vatcrs resume r.ormal

growth The shall thIckness inCox Is cbf1ned es the ratio of stioll lar.cmth
to whth end isa msiro

of the eiClof charnbcrirfrg low irMax Irdlontes oltich dcccee of thzrnbsrtnj conversely

high irex indicates lock cit thcmtsring Upon collation the cpstu- simlis vsro mess rc cod

the edible tissue extractsd uxi vieigbd The results of the study era contahel in the Doptment

of Fish cod Cooss Craft report cud Ui3 summcfizcJ below
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E..i....j io

iiE-.n c11

nUa Iir
1.55 11 fi 0.01-7.02 13

5-6 Li 0.37 ej-c3

Cr c-o fcH
L..r ii i.O4 fL 0.D crUi3

Ji-.1 1113 $.-5 i.j 0.V-0 çr
V-7 31 030-U rns

i.79iO i.J 0.62 1.30 çrucs

23- 3.0 0.31 1.03 rcm
6.50111 0.30--2.0

2C32 6.71 13 156-.7 çrms

Citi in 20 t- .3- iitnios ir
j.

.-_

.......1. ....i __ .__-J .1 iIf-i

...-.-.-- ....Ic.....I_.._u/ .- .i ItL.SIJL lr1
i31 iic ccr1 Cci nici3I

h1 Qf .r/J Is rU tIi criid r1butyIt1ri

c.ncrtIcr3 IcJri in Cc rn rc2 sn Th3 cnrcI1 cifl tJ xh11t hi
uyrt.y r.cj c.niiy tu .aits Ostr to otr of

th 1. 1ri /it1 In cun fr rncr

ir rjij.niiIa to In Cci Th3 ç1ori

c-i Lwc tJ wc2 frcm 1J5 M.In3 dk c.trb1Ito to

l2C .S cLr. c..rs to X.micIi O-3in Fyr 1io cxtont

d_

Icof tr iti frcr h1is is knri

22 from tto Mo Lciin ft.r-1r ce currcntly vOlJotfr th pe1 of

bc.tc cr bfoicjco1 ommuniWs In 5r.i Drr. Th pr nirry cntotri fri 1tPhi cri PCs -i ft-rc

30 Q3 -c31 Cr1pt2fns Gri1 sii thot crmotfC oo.Ici corri in

po-tiuris of on Dtoio boots cre mcst numrois in rero1 3sviith iie a-ositjs

of bots uth cs nm-c1i Bin c- terIai by th of spics dlcsIfIctIon

BcntJiic Icui- in flIIIiE-CI sn Is cc iin.d by rpu11i tib oms w1l othsr çoup of

sns cro rc .ZZjC ct 0vcri11 blcnioss is ovt cn bfo trt3 Is oTirncn Whils

njor ptiS of th3 StU/ 13 cc U-s off scts cJ bc-ot c-ic-ts vith U3 rxrn1tnt i1ra
oftntiicu1inçjcçnts into ths b1y tha Icion1 rdbsliv-3s th3t

Ccntlf1flJ trlbutyltln opr tod rnorc.iry frcm EiCLfiTUb McIn Citributi to the iec.a

b1j1c.ic31 offocts ciLJ In thIs sy
23 Tr Ether1ob Mrir wo dkthrros cui tb br siJ1rncit wcitrotions of mercury uid

ccpprr in tt binity of Eichn1ah 11ei-lre to exi the AFT dirnt oxsntrt1on Crllei-13

c1ti In Flndirj 15 The Ebenkuo M-In3 vtesto heos h3vC O1 contrlbut to

trIiii.tyitia trflcns In the vter cirnn oCornrnccI Bsfn edInth3 Stüta BcrcTs

Woter iio1Iry Critoria of rij/I the Eith Iii Mcdrr3 vst drç heie o1o citrIbutd

to lncrcsi ciJflberIfj zr1 rcced edible tlsse waiçM In crstrs trcrsplntc-i to nmercIa1
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t.t rflc-
c-n

CO
tI

tk3ln Furthwraon tha Ettheatt Mu-lr.s viasto sthzcço hevs contrlbuU to subtitlol

ctç-cótthn In the boki1c cocomunlibs oX Comriwrclo Bzrsln Th Eithtnlcub ticriria westo

discNrçs ttwa trnilr1 tka mrIn-e 1IZbIW cM slilifith hcrv3tIn bssfcI usy of the

cinieickl EicsIn ç3trLi cf 5-n Disco Bay BGsrion tha fc.rca1r-3 the Rcgkn31 Cord fInds c.i

clcIuct .TnN dicrrn rccn EC4t2flb -cIm tf-c rted cciditfen of.2liuticc

4-3 cttk .1 3953 I.i U- B.3bi iicrtiei Cf Si DL\i 5L/

1-_ it cft Is rjit Irca .. proviE1c.ils .1Ifrj-nlj EavtcrmsnI.l CiL
Sct 2000 In S- 13321 Ch

TRIo CIii iLi rr.mInItrtviC

Ic /sI /J In ctorC.i vl.n C-Thfcniib Wehr Cc ct1on 13304 Eiccc Mnin
..Ii JC \iii fOlt.tIf clrecUvas

Liii nith-tyra cii vo d.hrç to Do

Eiosri1eh iH.-r cLC1I no iatr thn PfJrll 1989 sunR on NPDES r.rmlt C2P1i3tCii

Z.tOInhii IL.13 IRCd in ihe R-c.ui Ucso Ly 20 1938 icThi to Fichonleub Mrib

3.- EichsnUh V-st sholl submit rrt to tha RcIcro1 rU no lotor tfloa Juia 30 1939 Mci
1989 11 EIohini.b Mcrho alscts to foihsw h-a time oI-iflE cUCrib in Irctive 1b ba1o-

icsntffyin .nr -1 ronnrihl teflen tU nathns to.clU-iul U-it3ffl irratd lm-c sZdIi3ant rEsuitlrQ

-J 1LCO Ilclne Ts T-rt sLD11 at mhrihnu3t oontcL-

dctaiic-i cr Ua cost Ics-sibilily cad Ictorni c-nd \RTIIGZII edtnt of c-at ssdim-.it

GSSCtcOd th c.aup stn3tc-IG cod c-rihJ Ho-.1 In ciJition to the evoluot Ion

tH- ccu iJT- t-i10ui i-Ic--ire rnr-j prci.-o cc ntnL3 ch.nup strcUrn- tr

IL Ii Icxilfliw IoFii i1\ jit to fltF\.C1Su
In thn rpsnt cad salct cleanup level ic the ccntcminstJ os-diment

Rome-/al cad/cc- trEatmEnt of the zatc-cniratcd SadiTsat to chain the follc--Jr bcckçrouc1d

nor ntrOtiUs of 1Orcury ccopsr ca-i tributyltin in t2 boy scilmont rLEacrltti in Frndir-j

Dry Weijht

ttrcurv 0.81 mi3/kg

COL 63 mcykcj

Trlbutylttn 193 n/Q

Rrmc1.i .7cr tc3tmcnt trdiinaJ ccn.nt to etthin the foiicti1nApprrent

ThresnoIoTcoy --DIcat sa1mzntcz.ccentret1ons CC GCSr ccxi rnLrcJn/ cm-crlt-sd in

15 .d the State V/dcr Rorircs ceatrol Bc.cds propod water çiality criteria f3r

trrnutyitm ccnicsd In Fthsnij 18

Monary 0.49 mg/kg

Coxisr 170 rag/kg

Tributyltin nQ/1
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Unr tii ott-rtva it viIIl tssy to ecrton tha dç- tthutylL1 mfçrotion frocn

ti to th column that will caur cnd to monstftte tM iy tr1buylt1nrjwill rt tho r.-Jl vmtc CJ3flty crltla La cxJ in eitl-r wtr
colwnn or ti IrjlialLr fciiv tha dirnnt

1r CtJ tO t.j 1J
jCti ftr fcc.1ry rhc1 Flriir-j Sti Ri rc

Lntoi rii.c crlcrkj f- trhjvitn ccLij ft
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION

ORDER NO 91-91
RESCrNDING

CLEANUP AND ABATEMENT ORDER NO 88-70
np

SHELTER ISLAND BOATYARD
SAN DIEGO COUNTY

The California Regional Water Quality Control Board San Diego
Region hereinafter Regional Board finds that

On June 30 1988 the Regional Board Executive Officer
issued Cleanup and Abatement Order No 8870 for Shelter
Island Boatyard Cleanup and Abatement Order No 88-70
contains findings alleging that boat repair and maintenance
activities at Shelter Island Boatyard have resulted in waste
discharges to Commercial Basin in San Diego Bay These
waste discharges are alleged to nave created condition of
pollution The waste discharges were violations of
requirements contained in Order No 83-25 NPDES No
CA0lO049 Waste Discharge Requirements for Shelter Island
Boatyard San Diego County

On December 1988 the Regional Board Executive Officer
issued Addendum No to Cleanup and Abatement Order No 88-
70 This addendum revised the compliance dates and
directives contained in the cleanup and abatement order

On February 1989 th Regional Board Executive Officer
issued Addendum No to Cleanup and Abatement Order No 88-
70 This addendum revised the compliance dates and
directives contained in the cleanup and abatement order

Cleanup and abatement orders were issued to seven boatyards
in Commercial Basin in the period from June 1988 to March
1989 for the discharge of boatyard waste causing elevated
levels of copper mercury and tributyltin TBT in
Commercial Basin sediment The seven boatyards were By
City Marine Driscoll Custom Boats Eichenlaub Marine
Kettenburg Narine Koehier Kraft Mauriclo and Sons nd
Shelter Island Boatyard Each boatyard was reauired by the
cleanup and abatement orders to prepare remedial action
alternatives analysis report RAAAR to evaluate range of
sediitient cleanup levels and to recommend cleanup
alternative Final RAAARs were submitted by October 1990
which presented information on the extent of contaminated
sediment in Commercial Basin and possible cleanup leve1.
The table below indicates when each report was submitted and
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Shelter Island Boatyards 12 stations in Commercial Basin
Using the information in the ERCE study of Shelter Island
Yacht Basin see Finding above the Regional Board
concludes that the background sediment concentration for
Commercial Basin should he 96.3 mg/kg dry weight for
copper 0-64 mg/kg dry weight for mercury and 52.5 ug/kg
dry weight for TBT

TRIBTJTYLTIN TBT STUDY RESULTS

12 The Naval Ocean Systems Center NOSC has been conducting
large scale series of studies on tributyltin TET
contamination and potential environmental impacts associated
with TET in San Diego Bay

13 One of the reports discussed in the WoodwrdCiyde PJAAR is
the NOSC report titled Ecological Evaluation of Qranotjn
contaminated Sediment July 1985 which evaluates the
prospects of ocean disposal for organotin-contaminated
sediment The test sediment sample was collected in
Commercial Basin off the Shelter Island Boatyard docks
Particulate-phase tests were conducted with the species
Acanthomysis sculpta mysid Citharichtttys stiginaeus
flatfish and Acartia tonsa copepod Solidphase tests
were conducted with the species Acanthmsis scuipta
mysid lacoma nasuta clam and jeanthes arenaceodentata
polychaete worm These tests all had high survival rates
for Coiniaercial Basin sediment containing 780 ug/kg TBT 210
mg/kg copper and mg/kg mercury These tests also
showed significant bicaccumulation for TBT and copper but
not for mercury The report stated that the environmental
significance of the bioaccumulation estimate is unclear and
therefore concluded that this Commercial Basin sediment
should not have significant impact on the marine environment
if discharged into ocean waters

14 The NOSC report titled Utility of Mussel Growth in
Assessingthe Environmental Effects oTributv1tin April
1990 discusses series of seven juvenile mussel field
transplant experiments conducted in San Diego Bay from 1987
through 1989 One site in Shelter Island Yacht Basin and
one site in Commercial Basin were among the locations
studied The results at these two sites showed higher mean
seawater TBT concentrations in surface waters than in deeper
waters Mussel bioaccumulation of TEl was also greater and
growth rates lower for these sites in surface water when
compared t0 deeper water The data also indicate decrease
in mean seawater TBT concentrations in Shelter Island Yacht
Basin from 530 nq/l in 1987 to 59 ng/l in 1989 Limited
data on Commercial Basin appears to indicate the same
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decreasinci trend in mean seawater TBT concentration The
Commercial Basin mean seawater TBT concentration for deeper
water was reported as 32 ng/1 for August through October
1989

15 The California Department of Food and Agriculture adopted
regulations for TBT in January of 1988 The California
regulations require the use of TBT paints with release
rates of ug/cm2/day or less the application of ThT
paints by certified commercial applicators and the

application of TBT paints only on vessels at least 25 meters
82 feet in length and on aluminum hulls and vessel parts
Federal legislation and regulations came out in June of

1988 and September of 1988 respectively Federal
regulations limit TBT release rates to ug/cm2/day and the

application of TBT antifouling paints to vessels 25 meters

82 feet in length or larger

16 The State Water Resources Control Board State Board issued
report titled Tributyltin California Water Quality

Assessment dated December 1988 This.report quoted
studies which showed the TBT half life to be as short as
to 20 days in salt water and 100200 days in marine
sediment The report also established water quality
criteria of ng/l in the marine water column

17 TBT levels in Commercial Basin sediments appear to have
decreased markedly from February of 1988 when the Regional
Board sampled the sediment until the time the boatyards
sampled the sediment in early 1989 through early 1990 as
shown in the following table

BOATYARD REGIONAL BOARD SAMPLE BOATYARD SAMPLE
TBT RESULTS DATES TBT RESULTS DATES

uq/kg ug/kg

Shelter Island 273 6187 2288 3.17.4 2894n
Koehier Kraft 70 1752 2288 38434 290
Bay City Marine 375 6029 2288 0.922 289489
Eichenlauh Marine 827 12910 2288 0.91.5 289489
Kettenburg Marine 1102 7177 2288 1.011 2-89489
Mauricie Sons 958 9607 2288 0.719 289.489
Driscoll Custom 907 9871 2288 4.6590 10891189

18 Regional Board staff believes that this apparent reduction

in TET concentrations in the sediment is due to the

following factors

The application of TET antifouling paints on boats
under 25 meters 82 feet is now prohibited large
proportion of the boats found in Commercial Basin are
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TBT antifouling paints These small boats should not

be releasing TBT into the water through leaching
underwater hull cleaning or other maintenance

activities on these boats Therefore large source
of TBT has been eliminated from Commercial Basin

TBT undergoes rapid natural degradation in the

environment Depending on environmental conditions
tributyltin is eventually degraded into dibutyltin
monobutyltin and ultimately to elemental tin The
half life of TBT has been shown to be as short as to

20 days in salt water and 100-200 days in marine

sediment Tributyltin is one to two orders of

magnitude more toxic than dibutyltin which is more

toxic than monobutyltin With the prohibition of the

use of TBT antifouling paints on small boats it is

believed that natural degradation will reduce TBT

levels to acceptable levels in relatively short

period of time

NOSC data indicate that decrease has occurred in mean

seawater TBT concentrations in Shelter Island Yacht

Basin from 530 ng/l in 1987 to 59 ng/l in 1989
Limited data on Commercial Basin appears to indicate

the same decreasing trend in mean seawater TBT

concentration

19 The Regional Board believes that the TBT contamination in

the Commercial Basin sediments has been greatly reduced due

to natural degradation processes and the elimination of the

use of TET in paint for small boats such as the size found

in Commercial Basin The water column TET concentration in

Commercial Basin is expected to be below the level which

would adversely affect the beneficial uses The Regional

Board believes that it is not necessary to establish

cleanup level for TET in Commercial Basin

COPER MD MERCURY STUDI RESULTS

20 The oodwardClyde PAAAR contained sediment biological

effects study prepared by Kinnetic Laboratories Inc One

sediment station at each client boatyard Bay City Marine

1ettenburg Marine Eichenlaub Marine and Nauricio and Sons

Marine and one reference station in the center of the basin

were used in this study Benthic infaunal counts an

amphipod sediment toxicity test and bivalve larvae

sediment elutriate test were performed for each station

The amphipod 10-day survival and reburial test used the

species Grandidierella japonica following the test
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procedures described in Swartz et al 1985 The 48-hour
bivalve larvae survival and shell abnormality test used
14 sediment to water elutriate mixture as described in ASTM
Test Method E72480 The sediment biological effects study
prepared for the Woodward-Clyde RAAAR concluded that there
were no significant adverse biological effects associated
with sediment containing 50 mg/kg dry weight of copper
and 4.8 mg/kg dry weight of mercury

21 PTIs RAAAR for Shelter Island Boatyard also performed
sediment biological effects study PTIs RAAAR used eleven
sample stations benthic infaunal count and an amphipod
sediment toxicity test were performed for each station The
10day survival avoidance and reburial test used the

species Phepoxynjus abronius following the test procedures
described in Swartz et al. 1985 as amended by Chapman and
Becker 1986 Only two stations far removed from the

greatest boatyard activities exhibited any chronic effects
in the amphipod tests Two additional stations exhibited

depressed infaunal diversity and numbers near the boatyard
activities The copper and mercury concentrations of the
four stations which showed adverse test results are lower
than the concentrations at one station which showed rio

adverse results It appears that the adverse test results
were not caused by copper and mercury concentrations but
resulted from high sand content low organic content or
other pollutants PTIs PAAAR reported that high anphipod
survival and no depression in infaunal assemblage were found
in the sediment from the area adjacent to Shelter island

Boatyard with the sediment metal concentrations of 275 mg/kg
dry weight for copper 4.2 mg/kg dry weight for mercury
and 23 ug/lcg dry weight for TBT

22 The Woodward-Clyde RAAAR addressed bioaccumulation in one
water column bivalve four species of benthic invertebrates
two species of water column fish and three species of
bottom dwelling fish Specimens were collected at each
client boatyard Bay City Marine Kettenburg Marine
Eichenlaub Marine and Mauricio and Sons Marine and one
reference station in the center of the basin Tissues were
then analyzed for copper and mercury Bioaccumulation of

copper was found to be significant only in the bubble snail
but an adverse effect level for tissue burden was not
defined An action level for copper has not been developed
by the U.S Food and Drug Administration FDA but the FDA

action level for mercury in oysters of mg/kg was not
exceeded in any of the organisms sampled in Commercial
Basin The major food items of brown pelicans topsrnelt and

anchovies had no detectable levels of mercury in their
tissue arid appear to pose little if any risk of

bioaccumulation of mercury to these birds The study

CUT 011679



Shelter Island Boatyard Page
Crder No 91-91 rescinding CAO 83-70

.4.4 4--..4- ii. .- ii-i.- .c _.. _.1. ..CO _i t_ ._ .L i. t- fl_ fl Qi .1 tJ J_
t_t_i.flJJ

er LU

mercury bioaccuxnulation from the Commercial Basin sediments

23 The ERCE RAAAR for Driscoll Custom Boats analyzed State of

California Mussel Watch data from Commercial Basin and
Shelter Island Yacht Basin collected from 1977 through 1988
Nussel watch data was then compared to sediment contaminant
concentrations Sediment in Commercial Basin near the
mussel watch stations averaged 947 mg/kg copper and 6.75

mg/kg mercury Sediment in Shelter Island Yacht Basin

averaged 9E.3 mg/kg copper and 0.64 mg/kg mercury The

report concluded that mussels exposed in Commercial Basin

and in Shelter Island Yacht Basin contained similar tissue
concentrations of metals despite the much higher sediment
metals concentrations in Commercial Basin

WATER QUALITY STANDARDS

24 Several of the RkAARs examined the sediment concentrations
which would not cause the following concentrations to be

exceeded in the water column ugh for copper 0.04 ug/l
for mercury and ng/1 for TBT At the time of these

reports there were no applicable numerical water quality
standards for enclosed bays such as San Diego Bay
Therefore these water quality standards were taken from the

Water Pollution Control Plan Ocean Waters of California
1988 and from the report titled Tributyltin California

Water Quality Assessment December 1988

25 The State Board adopted the 1991 California Enclosed Bays
and Estuaries Plan Water Quality Control Plan for Enclosed

Bays and Estuaries of California Enclosed Bays and

Estuaries Plan on April 11 1991 This Enclosed Bays and

Estuaries Plan contains numerical water quality standards

which are applicable to San Diego Bay I-hour average of

2.9 ugh for copper 1hour average of 2.1 ugh for

mercury 30-day average of 25 ng/i for mercury and 30-

day average of ng/l for TBT

26 The Woodward-Clyde RAAAR Driscoll Custom Boats RAAAR and

the Shelter Island RAAAR attempted to define relationship

between sediment concentrations and interstitial water

concentrations The results of these analyses are

summarized in the table below Woodward-Clyde and Driscoll

Custom Boats developed vastly different numbers for the

copper relationship Woodward-Clyde developed the only

mercury relationship because all of the interstitial water

samples for Driscoll Custom Boats were below the detection

limit for mercury The Shelter Island Boatyard RAAAR

reported that due to the uncertainties and number of
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variables relationship between sediment concentration and
interstitial water concentration could not accurately be
developed for metals such as copper and mercury The
variables and factors involved in the metal sorption process
in sediments are quite complex and are not entirely
understood at this time The Regional Board believes that
an accurate relationship was not developed between sediment
concentration and interstitial water concentration for

copper or mercury

Woodward-Clyde Driscoll Boats Shelter Island
sediment Water sediment Water Sediment Water

mg/kg ugh mg/kg ug/l mg/kg ug/l

Copper 378 .849 none

arcury 3.5 0.04 none 0.04 none 0.04

TBT none 0.006 0.01 0.006 0.010.0229 0.006

APPARENT EFFECTS THRESHOLD AET

27 In September of 1988 report titled Sediment Quality
Values Refinement Volume 1938 Update and Evaluation of

Puget Sound AET was published for the Puget Sound Estuary
Program u.s Environmental Protection Agency The report
was prepared by PTI Environmental Services with funding from
the National Estuary irograiu U.S Environmental Protection

Agency The 1988 AET sediment concentrations in dry weight
for copper and mercury are listed below An AET for TBT was
not developed in this report

Amphipod Oyster Benthic

Chemical AET Values AET Values AET Values

Copper 1300 mg/kg 390 mg/kg 530 mg/kg
Mercury 2.1 mg/kg 0.59 mg/kg 2.1 mg/kg

28 California AETs have now been developed for the State Board
and published in report titled Evaluation of the AET

Approach for Assessing Contamination in Marine Sediments in

California November 1989 These numbers were derived on

an experimental basis and have not been adopted by the State
Board Three data sets were used to develop three sets of

AET values for.l All of California Southern
California and Northern California Reliability was

used in the report to measure the suitability of the AET
values with respect to correctly predicting biologically

impacted and non-impacted stations Reliability for the

All of California AET was relatively high for the amphipod
and bivalve AET but only moderate for the benthic AET
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Reliability for the Southern California Benthic AET was

relatively low and reliability for Southern California
aniphipod values could not be determined because all values
are preliminary The All of C1ifornia and the Southern
California AET sediment concentrations in dry weight for

copper and mercury based on dry weight normalization are
listed below

SOUTHERN CALIFORNIA

Amphipod Bivalve Benthic
Chemical AET Values AET Values 1ET Values

Copper 690 mg/kg --- 310 mg/kg

Mercury

ALL OF CALIFORNIA

Amphipod Biva1ve Benthic
Chemical AET Values AET Values AET Values

Copper 690 mg/kg 66 ing/kg 310 mg/kg

Mercury 1.2 mg/kg 0.51 mg/kg 0.51 mg/kg

Bivalve AET could be calculated only from data collected in

Northern California

indicates AET data could riot be calculated with available

data

DETERMINATION OF CLEANUP LEVL

29 The Regional Board in determining the appropriate level of

cleanup in this matter is guided by the State Water

Resources Control Boards Resolution 6816 Statement of

Policy with Respect to Maintaining High Quality of Waters in

California This policy provides that existing water

quality be maintained when it is reasonable to do so This

policy further provides that any change in water quality

1be consistent with maximum public benefit 2will not

unreasonably affect beneficial uses and 3wiii not result

in water quality less than that prescribed in the policies
The Regional Board has determined that discharges of copper
mercury and TBT from the seven Commercial Basin Boatyards
have resulted in change in water quality in the affected

portion of San Diego Bay the change in water quality
threatens to adversely affect the marine habitat beneficial

use of San Diego Bay

30 The Regional Board based on the available infàrmation is

directing the seven boatyards in Commercial Basin to reduce

the sediment copper and mercury concentrations in the

affected portion of the San Diego Bay-to sediment copper
concentration less than 530 mg/hg dry weight and to
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sediment mercury concentration less than 4.8 mg/ku dry
weight as recommended by the sediment toxicity and infaunal
studies performed for the WoodwardClyde RAAAR This

cleanup level represents less than 100 percent removal of

the affected sediment The Regional Board has determined
that this cleanup level is reasonable consistent with the
maximum public benefit and should not- unreasonably affect
beneficial uses It was not possible to fully determine if
these cleanup levels will result in water quality less than
that prescribed in the Enclosed Bays and Estuaries Plan
However these cleanup lve1s were chosen using biological
effects data The Regional Board believes that the
beneficial uses will be protected by these cleanup levels
Post-cleanup sampling is designed to confirm that the
beneficial uses will be protected

31 The Regional Board is also guided by the Environmental
Protection Agencys antidegradation policy contained in 40
CFR 131.12 The federal aritidegradation policy requires
that changes in water quality be consistent with the

following three part test

Existing instream water uses and level of water quality
necessary to protect the existing uses shall be
maintained and protected

Where the quality of the waters exceed levels necessary
to support propagation of fish shellfish and wildlife
and recreation in and on the water the quality shall
be maintained and protected unless the State finds
that allowing the lower water quality is necessary to

accommodate important economic or social

development

Where high quality waters constitute an outstanding
National resource .. that water quality shall be

maintained and protected

The Regional Board has determined that the cleanup levels
established in this order will protect and maintain existing
instream water uses the water quality will not exceed
levels necessary to support propagation of fish shellfish
and wildlife and recreation in and on the water and the
water quality in the affected area will be improved upon

implementation of these cleanup levels

32 The PTI RAAAR reported that the sediment adjacent to Shelter
Island Boatyard contained no copper and mercury above the

cleanup levels of 530 mg/kg dry weight copper and 4.8

mg/kg dry weight mercury The highest concentrations

reported by the PTI RAAAR were 315 mg/kg dry weight copper
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Order No 91-91 rescinding CAD 88-70

and 4.2 mg/kg dry weight mercury The sediment

concentrations adjacent to Shelter Island Boatyard are

elevated above background concentrations and are indicative

of waste discharges by Shelter Island Boatyard However
these elevated concentrations are below the cleanup levels

as shown in the table below Therefore the Regional Board
is rescinding Cleanup and Abatement Order No 88-70 for

Shelter Island Boatyard

COPPER MERCURY

dry weight dry weight
mg/kg mg/kg

CLEANUP LEVELS 530 4.8

REPORTED LEVELS 315 4.2

BACEGROUND LEVELS 96.3 0.64

IT IS HEREBY ORDERED that

Cleanup and Abatement Order No 88-70 is hereby rescinded

Arthur Doe Executive Of ficer do hereby certify the

foregoing is full true and correct copy of an Order adopted

by the California Regional Water Quality Control4oard San Diego

nesOn cc

ARTHUR C0E
Executive Officer
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CALIFORNIA REGIOM WATER $IJ1Y CONTROL $RD
WI DIEGO REGION

CLEANUP AND ABATEMENT $%OER NO 88-79

BAY CITY MARINE INC

WI DIEGO COUNTY

The California Regional Water salIty Control Board San Diego Region hereinafter Regional

Board fInth thct

on Aanei 1981 thIs Re nalBoardadoptedOrderNa8i-24NPOESNO CAO1O8006

Waste Diachirga Requiresents for the Harbor Boat and Yacht Caspaip Sen

Diego County Order Plo 81-24 establIshed waste discharge requirements prohibiting the

dtsthwgo of various boat repair wastes to San Di Baic The facility is located in the shoreline

of the Commercial Basin portion of Sen Diego Bay at 4960 Harbor Drive In Diego on land

owned by the San Dl Unified Port DistrIct On November 10 1984 this Regional Board

oitptedMdendum No toOrder Na 81-24 modlfylngthe roqulrementsof Order No 81-24 to

reflect change of ownership for the Harbor Boat Yacht Company to Bay City Marine IFC

On May 1987thls Regional Bosiiapted Order Na 87-49 NPOES No CAO1OBOObWeate

DIsCharge Requiresents for the Bay City Mains Incorporated Sen Diego County
Order No 87-49 renewal the waste Jssgo remmtsntain in Order No 81-24 arwi

establiSs ait1onal waste discharge realirements prohibiting the discharge of varIous boat

repair wastes to San Diego Bay

NPDES permits in the Sen Diego Region currently require shipyard end boatwd operators to

follow best management prtices plans to prevent the discharge of substerw such as refta

rubbish spent abrasives paint paint chips end merits fouling organisms clessd from vessel

hulls Boy City Marine Inc was required to submits best management practices plan as part of

the report of waste dlsctwge fir Order No 87-49 The heat management practices plan

identlf led various meenires that Boy City Marine Inc would undertdce to prevent the distsrge

of pollutants to San Diego Bay The best ir.ariagemar1t practices plan was accapted by the Regional

Board and lnixrporated Into Discharge SpecifIcation 8.2 of Order Na 87-49

Order Na 87-49 contaIns its following cplicshle terms and omdltiont

Prohlbitlonk2 Its deposition or disU of refuse rubbish materials of petroleum

origin spent abrasivS Including OldjlSflnd StlToUUng Paint afnt paint chips Cr

marine fouling crgmisms Into Sen Diego Bay or atty place where they would be eventually

pirto San Diego Bay is prohibited

Discharge Specification Effluent discharged to San Diego Bay

must be essentially free of

Settleable material or substances that form sediments which dqide benthic

communities or other ratic lIfe
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Order No 8879

Beycity Marine Inc

tbce toxIc to inrlne lIe due to Increases in rrxcentratlcns In marthawaters or

d1mentt

Disthargs 5peclflcatlon 8.2 1M discharger nil Implement best management practices4

which prevent or minimla the potential Cr rele of toxic cr hrdous pollutants from

Bay City Marine Inc to Sen Diege Bay In exordance with the Best Management Practices

P1 ttechedanAppetidt.AtothlsNPDES permit Thediecharger shall anendits Best

Management Practices Planin accordara with 40 CFftsectiais 125.100 125.104

whenever there Is dwige In desl a3nstruction.opefltlOn1 or maintenance which

materially affects the potential for discharge of sigeificent anquqts of hazardous or toxic

pollutants inlets waters of the United States All changes in the Best Msiagement Practices

Plan shall reported to the Executive Officer

Best Management Practices mean schedules activities prohlbltlons of practices

maintenance procedures aid other msiament practices to event or reduce the pollution of

waters of the United States

Pruision 0.1 Neither the treatment rr Usdisthargeof pofluaitsstSi creotea

pollution contaninatlon or nuisance as defined by SectiOn 13050 of the California Water

code

Prwlslon 0.12 ihe discharger shall at all times properly operate and maintain all

facilities sxi systemsof treatment aid control aid related appurtenances which are

installed or used by the discharger to achieve compliance with the conditions of this Order

0.-ama ana..aŁij.s a.d saisbanma.a 4..m1.w4s aflaaHs nmala.saama a.lnn

.j QURI MJ utuiiitaa JIfla 91 eUY9 $fl RN PIKNR9 4IJUW

funding adequate operator stalThN end training and flquate laboratory and process

controls including appropriate quality assurance prualures This pruiston riires the

operation of backup or auxiliary facilities or similar systems only when necessary to

achieve cempliara with the conditions of this Order

The Water Quelity Control Policy fir the Enclosed Bays and Estuaries of

Cthfcrnla 1914 herethettw referred to as the and EstuarIes Policy adopted by the

State Water Reswces Control Board at May 161974 contains water quality starWds

plkSle to waste discharges to enclosed estuaries such as San Diego The Bays and

Estuaries Policy does not contain numerical water quality objectives for waste dlsctwges to

bays aid estuaries The Bays aid Estuaries Policy requires that dlschar of municipal

wantewater end Industrial pruss wastewaters to.enclmed bays aid estuaries be phased out at

the earliest praitle date thtJune 16 1988 the State Bomd found In Order No 88-4 that

mirllaneotm water fls from brde conalntng pollutants such asty paints au

sautlasting abrasives dW not qielify as itstrial process wastewater under the Bays and

Estuaries policy Thus the RegionS Board is nut prohibited from renting waste dijta

rupIreanents for dlschsjpn sit as these deacribed in Order No 88-4

th lbvember 171983 the Swa Water Reauns Control Board Sojitad the Water Quslity

S4M Plus Ones Waters at Califersie 1983 hereineflar rsfflto as the

-.tc
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ClesumdAbatemS
MrtOS-79
Bay City Marine Inc

Plan The Plan contairs the folbwlng appIlSile water qisitty tiectives icr coocer arid

fly
6-Plonth Daily Instantaneous

Median Mnirntn _____

copper i.tg/l
20 pc/i 50 pg/i

Mercury 0.14 pg/I 0.56 pg/I 1.4 pg/i

In the fiMngs end directIves of this cleanup and ebsnent order efflSnt Urn RatIons and water

qimlity objectives contained In the Gaan Plan are as baseline to flmlne the potential

effects of waste dlschars Iran Bay City Marine on its water quality ni beneficial uses of Sen

Dl Bay as well as appropriate cleanup leeit The Ocean Plan Is eppliSile to point source

discharges of waste to ocean waters howeverAhe Ocean Plan is not applicable to waste discharges

to enched bays such as San Diege The beneficial uses of San Dlew Bay are identical to those

of the ocean San Wage Bay waters are in hytologlc continuity to waters of the open ocean

hcwever the bay waters we subJect to less dilL4lon than ocean waters Thee the water qualIty

standerd to protect the beneficial uses of San DIege Bay waters should be at least as stringent as

the stands iD the Gsan Plan which provide for the protection of open ocean waters

ftcordingly the Regional board flnds that In the absenof numerical water quality sflrds

specifically applicable to San Dlep Bay the numerical water quality standaros contained in the

Ocean Plan should be used to protect the beneficial of San Diego Bay

The CapreOensve Water Quality Centnl Plan Sen Diego laIn BasIn Plan

atpted by the Regional Board on March 17 1975 established the following beneficial uses for

he waters of San uay

Industrial ServSSupply

Mien
Waler Contact Recreation

Ocean Commercial and Sport Fishing

Saline Water Habitat

Preservation of Rn and Endsnd Species

Marine Habitat

Fish Miflion
Shellfish Harvesting

On Fabrury 21988 RegIonal Board staff aid California Department of Fish and me staff

coilecS Siment iemples from the Commercial Basin rtisi of SE Di Bay at the station

locations shown In Fiçure Tan of the Simatt lSailecteden Fatirtrnry 21988 were

fromaportion of Commercial Basin directlyfrontlngBeyCityMarlneatStatlons BQ BR B5

81613 BY 6W and BX The sempe results are sumrnwimd beiowt
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Bay City Marine Inc

Raigeof
Uh.1.4 tl..k.. .t

vfl TYOIWI t1JIIII Ut

constituent Concentration Sam otes

Copper 388-3528 mg/kg 10

Trlbutyltin 375-6029 ng/g 10

Mercury 2.83-18.45mg/kg 10

Asthown In Fiiros 23 si concentrations of copper trlbutyltln end mercury decrease

mrdlywith distence from the Bay City Marine facility

10 SedlmentsarnplesweneIsecollectedatStatlonsA BCC aniCOon FSrusy2 1988 Bazuse

of their locetions these mirstatlons are expected to be least influenced by Corn mettle Basin

biztwd activities See Area II in Fioures throude Theses stations hal markedly lower

axwfllatof aper tributyltln end mercury then the stations fronting Bay City Mans
Its sample results for these statIons en simmonS below

Range of Meets

Dry Weiit Number Of Dry Weifl

C1tuent Concentration Sam Dies Concentration

Copper 4977 mg/kg 63 mg/kg

tributyltin 83-240 ng/g 193 ng/g

Mercury 0.53-1.26mg/kg 0.81 mg/kg

For purposes of evaluating the environmental effects of boatyard activities In Commercial Basin

the Regional Board believes it is rtMie to use the sediment iality at StationsA CC end

CL to represent beckground conditlonC

11 Cuprais oxide other copper mmpounth s4 tributyitin are antifouling agents commonly used In

vessel paints to Inhibit the owth of marine orgonisms on hull bottoms Mercury end mercuric

salts wars extensIvely used In enttfouling marine pcints en onttfouling agent prior to 1970

In 1970 the use of mercury and mercuric salts in entifouling marine paints was discontinued

12 Its baound concentration of trlbutyltln In the sediments end water column of Ssi Diego Bay

also is influenced by the continuous leaching tnibutyltin from tts hulls of vessels moored

in the hay in stiltion to waste dl1wges from boMwds/shiart In order to estimate the

tributyltin contribution from moored vessels Regional Board end the Department of Fish end

Genes aWl collected sediment samples for trlbutyltln analysis from tie Shelter Island St
Basin portion of Sen Diego Bay on May 101988 Shelter Island Yacht Basin receives on

bcntwd diectogus but has extensive marina facUlties The tributyitin concentration in these

sediment samples rjjsl from 138 to 231 nfl with mean concentntion 195 nfl Since

there se no direct discharges of waste from boatyard facilities into Shelter Islfl Yacht Basin

the Reolonal Board be Ietes that ties existing concentrations at tributyltin in Shelter Island

Yacht Basin sediments results from the leaching of tributyltin from stifouling ms-ins paints on

yeS hulls The 195 nfl trlbutyllin concentration found to Shelter Island Yacht Basin is

esseidlally equal to the 193 rq/g concentration ctS in Finding 10 as repressiting 1actound

.1
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in Cunmerci beth Fr this ton EM cnei erd bole hit the 193 nujg

trlbutyltin concentration found at the 0beckçtnt stations CfCommerciel Beth Incorporates

the witributlon Cf trlbutyltln wtilth can be sipecS from the thing from yeS hulls ant

13 PaInt chips were edrtted from Sitlasi sediment smsples allecS March 8.1988 at twenty

stations hi Commarciel Bela by Regional Board Department of Fish end Gas sWf The

paint chips were mientifled aid enelyad fo henvy matais aid trlbutyltin aid the Slmait

sunpies were aislyad for tributyltin The paint thips were act enslyS for mercury to

insufficient smiiplesize Resifls of the paint chip and sediment analysis for Stations BY 5W
6% In wet are es follows

Copper Tributyltin Tributyltin

Station Paint Chips1 Paint thin Paint thin Sediment

DV 0.46 tans 300.000 mq/tg 829.842 mg/kg 4009 ng/g

8W O.09-ams 150000mg/kg 103 ng/g

5% 0.02 grins 26 mg/kg 32 ng/g

Paint chip quantity extrfl from approximately 3500 grams cty we1it of

sediment

linear regression analysis of the nple results fran the 20 stations thie by the Department

of Fish me shows that there Is statisticelly sirlficeit correlation between EM

ncsntratlon Cf paint chips aid he trthutyltln concentration in the sediment The concentration

of tributyitin in sediment irises the Qrcentratlai of paint chips In sedIment ir.cIaaaas

The 32-4009 ng/g range for trlbutyltln sediment concentration at Stations BY SW aid BX Is

less than the 375-6029 ng/g range found on February 1988 cited in Finding The

RegionS BOard believes that this aoorent rabctlen In the concentration of tributyltln present

at the Bay City Marine stations may be die to the combination Cf natural siltation procses aid

EM Inherent erogenenusdistrlbuticnofcontaminantswtthln the sediment

14 Several conclusions can he town from the date which been obtained In Commercial BonIn

The bay sediment data dIissed In Flndinge and 10 shows that cmuntratlons of copper

mercury aid trlbutyltln at Stations 80 BR 6381 51 88 SW inBX are very eievatal

with respect to the bskground concentretlont Furthermore the bay sediment data collected by

Regional Board staff on February 21988 shows that SimS concentrations of copper

mernr aid trlbut ltin In the bay sediment ahreom markedly with distance froth the Bay City

Maine fcillty The paint mpositlon iSa cited In FInding 11 showsthat copper aid

trlbutyitin era used ifl merits anti-fouling paint Mercury is also prSnt In marine

antifoullng paints In use price to 1970 Ants of paint chips seçegetsd fran the bay

sediment at Stations BY OW aid OX showed 1110 concentratIons of ouipa aid tributyitin

Based on the fngeing the Regional Board finS and concludes that the elevated concentrations of

copper mercury aid tributyltln In the bay sediment at Stations 80 BR 83 BTBU BY SW
and 6% resulted from dlsthars of aint this and ether wedte from Bay City Maine Into San

Diege These waste dischars cÆnstltute violation of ProhlbitionA.2 Dtscher

Specificetin 82 aid 6.3 and Provisions aid 12 of Order It 87-49

15 fl September 1986 report titled Develupaint of Sudiaant aualtty Yetuas for Puet
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Order No 88-79

Boy City Mormneinc

Sound was published as Joint effort of the Puget Sound Estuary Proem etil the Puget Sound

Drad Dispc Mysls The work was performed by Tetre Inc wIth funding

support from the Environmental Protection ancy the Army Corps of Engineers end

the State of Wasi4un Departments of Ecoy end Natural Resources The rrtavaluates

t1one for sediment rnenment end Identifies numerical values for concentrations of

chemlcelsfn dintstht eppeor to be associated with edverse biological iacts in Puget

SoumtOns bay disoussed in the report for determining limiting sediment

entratlans is the parent Effects Threshold AET epproach The determination of AET

sediment vlues for various chemicals won bmed on ayster btoessoys emphlpad blcses anti

ab4mdence of benthic Infeune The AET sediment cxmcentratlon for given chemical is defined as

the sediment oncentration of chemical shce which statistIcally sigelficent biologIcal effects

mortality In emphlpod blcessops depressions In the undence of benthic Infeuna could

be pocted to ur The lower IIm1tAET sediment ntrations in diy weid for

coocer and mercury concentrations AET values for trlbutyltln have not been developed in

sediment ore listed below

_____ Atnohi nod AET Yalua oyster AET Value Benttilc AFT Value

CnppAJ 310.0 mg/kg 290.0 mg/kg 170.0 mg/kg

Mercury 1.7 mg/kg 0.49 mg/kg 0.52 mg/kg

The dtsoharvjes of waste from Boy City Marine cited In previous findings have caused boy

sediment concentratIons of mercury end copper
In the vicinity of Boy City flame to exceed the

AFT sediment concentration criteria cited above

16 Currently there we no sediment quality values specluicelly ontabUshed for Sen Diego Boy

Aitho4 mere are limitations that we inherent in traisferring AFT sediment quality stends

frun one water body to another the Puget SoundAET values still provide useful JItionce In

predicting the environmental consequences of the sediment quality In commercial Basin There

are several similarities In the environmental conditions which are present In Puget Sound and

San DI Boy The potential sources of both copper end mercury contaminants are believed to

be similar in Pugat Sound end San Dlegs Boy Both water bodIes hove extensive areas of boat end

ship repair fentlitles A1thoi4 the natural blota may be xnewhat different between the two

areas It Is unl Wey that Sen Diego Boy orgenisms would be sl1f1cantly more tolerant to haay
metal ccntandnatlcn then the organisms found In Pugat Sound The Regional Board finds and

conchidas that in this Instance the Puget mdAFT values represent the nest information

eve1ld1s on the sediment oflu1ant om.ratlons for cepper mid mercury which could

Mreely affect the beneficial uses of Son Diego Bay

17 As prevkisly stated In FInding 11 trlbutyltln lee blocide used In antifouling vessel paints The

entifii1ffig paint ifls the fouling of the VOi hull by releasing tribtyltIn Into the

rrusidbweter Depending on eiwlrtunenthl conditions trlbutyltin is eventually deipadad

IntO dihotyltln mambutyltln ona ultimmety in elemental tin Tribetyitlo is two crri

of meenituds more toxic than dibutyltin which is mars toxic than monobutyltin Iributyltin is

lIpcpbhlbc repidly rhe in males sediments ai penetrate biokçksl membrems

Sensitivity to trlbutyltln varies among aquatic species eetropode nal bivalves ore the most

ensptIbin erdams ofrastil at tributyltin water concentrations as low on 0.02 to 0.14 ug/l

--
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followed bycruslaru%stO.09to 0.14 p9/i ele at 0.1 to 0.3$ pgoi and Csfles

antrflns it 0.2 pg/icr creSt iblethel m.t on marine bItM cmmed by tributyltln

InciuS reprockictlv.abnoimaflties owth retardation stnk abnormltS

bLnSifl and baSilar changet

18 Tributyitin han been irwastid try the State Water Resources troi Bct PriorIty

ChemIls Priqwi By memntim doted Dember 30 1987 5W Ben staff presented

summery of the findings end recanmendotiens cuntred in the ftrilon log report Iributyitla

in Cailfarida Wetss In this report State Board staff recommenihd water quality criteria

of ng/1 or tributyltln In sethveter to protect apotlc life State Board staff also recommended

that this criteria s-ye an the basis for bptIon of water a1lty djattves In the lifnia

Ocean Plan and basin plant In the absence of stendord for tributyltin In San Diego Bay the

State BoerCe recommended criteria of
ng/j

will be epplisi ft purposes of aIIhi
sediment clSup levels Water quality objectives for tributyltln in marine sediments have not

been estth1ishe

19 RegiotmI Board and Departmental Fish and Ctne staff conducted sampling survey of

tributyitln water column concattrations throt4fld Sen Diego Bay cm August 19 1987 The

tributyltin water column sample results are contained in the Department of Fish and Oemes

cA-aft report Pralleelnary Data Report so Trlbutyltln and PCs its San DIega

Harbor March 30 1988 SnsummarlS below

Lrtion

BayEntrance 1-4 7-36ng/i 22ng/1

Shelter IsYechtBn 5-6 210 rig/I 2lOng/i

commercial Basin 7-9 75-420 rig/I 262 nQ/i

Harbor Island South 10 24 rig/i 24 ng/l

H-borislSWest 11-13 l6Ong/i l6GngIi

larborislandEant 16-22 10-28 nail l9ng/i

Nevychannel 1415 34-Sóng/1 4Sng/I

Olorletis Bay 23-25 98 ng/i 98 ng/l

7th5treet 26-27 ng/l lag/I

SweetwSr 2832 18-21 rig/I 2Ong/i

As shown in tie table above the trmoutyitin cii centrations in bay waters rand from low

of ci rig/I at the 7th Street station to hIi 1262 rig/i In CSnmerclalSin The mean

concentration it tributyltinin Commercial Death DeS on the August 19 sample dote exceeded

the mean trtbutylttn concentrations In all other ares of San Diego Bay The mean tributyltin

concentration it 262 ag/I In Commercial Basin Is In mco of concentrations Known to cause

advara affactz on mt-ire biota and is weE 43 times Ser tlwi the State Botds Water

Quality Criteria of nq/i As discussed In FindIngs end 10 the discharge of paint chips

sigoificantly contributed tottia sieveS concentrations of tributyltin in the sediment fronting

Bay City Marine These sediment concentrations in turn contributed las the elevated tributyltln

concentrations found In the water column of Commercial Basin The Regional Board recognizes

-- ..c- -7-A

tt..s- .4 _s____st .7.ajSNflIS 2-
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Baytity flit

Range of

Tributyltin

Station Concentrations

Mann

Number of Tributyltin

onceritrntior
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