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1960-2002

Southwest Marine:
Protecting the Environment

40+ years of shipyard-
induced Boy
contamination. NASSCO
(foundedin 1960) ond
Southwest Marine
(foundedin 1976)
shipyads eaned millions
of ddlars in profit while
dsahagng toxic
chemiads info Son Diego
Bay.
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6/8/95

Jemnup levels ae estaddished aof Complodl
Shipyad (AET). CAO95-21 states “(T)he
deonup levels In the order ae goplicddle

for deonup o the Gampell’s Shipyard ond
shdl not lbe construed 1o e godlicdde to

ony other loaation.”




1990-99 Shipyad
Permit Mioarions




1996

BayKeeper reanes settlement with NASSCO
o conAuct a complete environmentd
audt of tTher /75-aae faality ond

Implement recommendarions to reduce
contaminared runoff from thear site.
NASS GO dso agreed o help fund the

restorafion of lecst tern ond dgoper ral

nesting sites in the nearbby Sweetwater

River Refuge



8/27/96

BayKeeper ond the Nofurd Resourass Defense
Coundl sue SWM in federd dstrict court for
dronic stoomwarer dsaharge vioarions.
Plantiffs preval, injuncive relief is gronteq,
ond SWM s fined $799,000 in avil pendties.
Judge Brewster blamed SWM's “pattern of poor
housekeeping” for causing the lecsendd
aound the shipyad to lbe "aevod of life.”
SWM aopeds dl the way to the US Supreme
Court, whiadn denies certiorai on 6/11/01.




4/97

Funded by the Bay Profection ond

T oxic Jeonup Program, the SWROB
ond NOAA relecse thar find report
on Chemistry, Toxidty, ond Benthic
Community GCondtions in Sedments

of The Son Diego Bay Regon. Cf six
toxic hot spofs, Two ae adacent 1o
the SWM ond NASSCO [ecsendl cks.



1998

NOAA cssessment: Saon Diego Boy
Nos The second MmosT Toxic
sedments in the narion.




The overdl| tfoxiaty
pafferns aon e
cofegorized s
pervesive, pardy,
iIsolared, or slight. In
arecs sud os
Newark Bay, NJ, ond
Son Diego Boy, CA,
tfoxiaty wos aopoarent
throughout
(pervesive).

--Stare of the Coostd Environment,
Sedment Toxiaty

NOAA
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3/10/99

Regond Board adopts Resalutions
99-12 oand 99-20, estadishing inferim
deonup levels derived from studes ot
Compall Shipyad (Compoall AET for

coper, zing, leaod, ond PCBs) ond

Shelter | slond Boatyad (Shelter
|Islond AET for meraury).



10/18/99

NASSCO argues that new dscharge
oermits for shipyards are unnecsssary,

unrecsonddle, ond Too aos?
jans the United Warerfron

ly. EHC

- Coundal

ond the State of Cdiforniain

oefendr

g the stricter reaul

rements.

NASSCO [oses its aoped.



12/15/99

Pear Review to consicer vdidty of
using Caomprell AET s find deonup
level aof NASSCO ond SWM. Pear
reviewers ae Steven Bay of SCOWVRP,
Russell Farey of Moss Londng Marine
Laoorafories, ond T oad T hornbourg of
Hat Gowser, Inc Steven Baoy ond
Russell Farey find the interim levels

ae Nof qooropriare to aody o
NASSCO ond SWM



10/11/00

STAoff presents six deonup options for
Board consideration, rongng from
baakground levels o Iinaction.



2/16/01

SToff recommmends that the Regond
Board require NASSCO ond SWM to
conaduct site spedfic studes for
developing deonup levels. Bosed on
this information, Staoff would cevelop
deonup level recommenaaions.



COctober, 200 1

Board dredcts Stoff to orgonize o
pukdlic workshop to aadress stafus
of sedment remedation studes
eing undertaken by SWM and
NASS GO,




SDRWQXB Mission
Starement

(T)o preserve ond enhonce the audity
of Cdifornia’s warer resourass ond
ensure thalr proper dlocarion ond

effiadent use for the lenefit of present

ond future generarions.”



Cligafion to
Remedare Sedment to
Background Levels

®| cod Requirements
o Sdentific Justificafion




Warer Gode Section
13304

Reauires aperson to deon up woste or adoare the
effedts of the waste if so oraered by aRegond
Boardin spedfic draumstanoss, indudng:

® |f there hos been adsahage in vidation of woste
dscharge requirements, or

if a person has caused or permitted
waste to be discharged in the
waters of the state and creates or
threatens to create a condition of
pollution or ruisance




Resaution 92-49

State Board's implementation of Water
Code 5.13307.

Chief counsel for the State Board haos
determined 92-49 gpplies to sediment
and water quality

Requires deanup o background levels;
Alternafives may only e considered if
back ground caonnot be restored

When determining whether greater levels
of contamination can be approved,
23 CCR s2550.4 applies




Aoplication of 92-49 to Sedment
Remedarion

‘Aregond boad must agody Resdution 92-
49 when setting deonup levels for
confominafed sedments if such sediments
threaten beneficial uses of the warers of the
stare, ond the confamination or padllufion is A
result of adsaharge of woste.”

-Oag M. Wilson
Cffice of Chief Gounsel



23 AR 2560.4

Contamination levels greater than
back ground may only e gpproved if;

— Background is tfechnologically
iInfeosible

— Background is economically infeasible



Teanndogad I nfecsikility

e FPA hos determined
dredgngis avidde
method of confaminont
reduction

® Dredgng technooges
have lbeen used aound
the country to dem
contaminated sedment




Economic | nfecsikility

® Requires boadto bdonce dl inaementd
costs ond lenefits of deonup, tongkle and
iINfongle




NASSCO and SWM
Economic T ITaons

e NASSQO expected to earn $485 million in 1998,
ond hos contracts worth $1.6 killion, ensuring
work until 2006. Generd Dynamics, NASSQO's

p(cj:ren’r compaony, bocsts S$12 billion per year in
saes.

e Southwest Marine eaned $171 million in 1997,
ond hos contracts worth coout $65 million. The
Calyle Goup, 49% owner, rased ooproximately
$14 billion from investors in just the post five
Vears.



Finondd Cost of Jeonup

® Shipyads were responside for estimating
aosts of deonup: $29.1 million for
NASSCO ond $8.7 million for SWM

® One-fime present aost of deonup aon e
thought of s payment thatr should e
spreod over the lost 20-40 years - the
amount of fime the shipyads hove lbeen
contaminating the Boy.



| Nnfongkle GosTs

Costs go beyond mere
remedation ddlars. Orher
relevont fadors induce:

o] ong ferm effecr of
deoning short of
loadkground

eReproauctive Losses

o| mpacts on the Tourism
noustry

e oss of Haitar
®| 0ss of Benefiad Uses




Biooocoumularion
Porentid

Mony confaminonts in sedment kbioacoumulare, inaecsing hedth
risks for the pubdic

EPA dataindaate the concentration of a PCB compound in selected
spedes vaied from 60 to 340,000 times the concentration of the
chemiad in the water,

Of dl manmds, humons ae among the slowest to exaefe and
diminare P(Bs, ond there is no method known that con speed up
the procsss.
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Sedment Contamination and

Benefiad Uses

The Basin Plon designafes 12 benefiad uses for Son
Diego Bay, dl of which may e dffected by
contaminared oy bbottom sedments, indudng:

® Humaon consumpttion of fish aond shellfish.
e Commerdd ond spart fishing

o \Water reaedation

® Benthic community

e \Wildife consumption of aguatic orgaonisms



Limitations on | nfecsiklity
Defense

"Any such dternative deonup level may not
unrecsonddly affect lbenefiad uses ond must
comply with dl goplicdkle Warer Qudity
Contrd Plons ond Pdliges.”

-Jag M. Wilson
Cffice of (hief Gounsél



Naturd Altenuation

Resolution 92-49 dlows for
consideration of the adverse impadts
of ony deonup ifsdlf, s wall os the
possibility of nofurd arrenuarion.

However ...



Naturd Arfenuation Wont Work!

® | he estimared time for anafurdly forming
sedment ao To e considered environmentdly
orotedtive is unrecsonadle.

® Exposure to contfamination will persist until the
apis formed

e Humaon hedth risk issues will not be dredly
aoaressed

e Contaminaonts may migrate to other arecs of the
Boy.
(SDRWQB Staff Report, June 2001)




Statutory Mondare

The Warer Qudity Contrd Plon for the Son
Diego Bosin (Bosin Plon) stares thar
‘deonup levels connof result in warer
audity less thon that presarifbed in the
Bosin Plon ond the pdides adopted by the
Stare ond Regond Boad” The deonup
must lbe consistent with maximum benefit
fo the peodle of the stafe”



Moximum Benefit”

® [ he stare boad hos defermined through
Resalution 92-49 that deonup to lbadkground
levels provices the moximum lenefit To the
dtizens ond visitors of San Diego.

e Jeonup to badkground is possible
teanndogadly, ond the aosts of sudh deonup is
oo ooriafe considering the benefits ganed



| nsuffiaency of Alfernafive
Background Levels

e AET, ERM, ond ERL DO NOT aocoount for

lbloacaumularion

e AET, ERM, ond E
nMoXinumM oenefi-

e AbT, ERM, ond E

L DO NOT protedt the
- of the Bay'’s lbenefiad uses

L DO NOT, therefore, meet

the 92-49 recuirement thar ‘dl demonds fbeing
nMode ond 1o e made on the warers” must e
considered in setting a deonup level

—>
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BPTC Statewide Data - 588 samples (247 Toxic (42%), 341 Not Toxic)

Copper Range (ppm) #of Samples Rangeaverage % of SamplesToxic ~ Avg. % Survival

0-25 61 16.2 21% 79%
25-50 147 38.1 28% 69%
50-75 104 70 37% 66%
75-125 112 99.5 42% 69%
125-175 58 143.5 55% 60%
175-250 31 206 58% 62%
250-350 31 297.6 55% 65%
350-500 34 404.68 79% 46%
500-700 6 565 83% 44%
- 700 4 3525.7 100% 22%

ERL -34

ERM-270

Proposed Cleanup -
810



BPTCStatewide Data:
Copper
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NOAA National BEDS Database - 3191 samples (719 Toxic (23%), 2472 Not Toxic)

Copper Range # of Sampes Range % of Sampl es Avg. %
(ppm) average Toxic Survival
0-25 1604 94 6% 94%
25-50 945 36.4 25% 85%
50- 75 275 61 35% 80%
75-125 313 98.1 36% 71%
125- 175 155 147.7 45% 74%
175-250 102 209 66% 64%
250 - 350 63 294.4 64% 68%
350 - 500 49 400.7 73% 62%
500 - 700 23 576.3 83% 49%
> 700 31 1475 771% 48%

ERL -34

ERM-270

Proposed Cleanup -
810



NOAA National BEDS:

Copper
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BPTC Statewide Data - 592 samples (248 Toxic (42%), 344 Not

Toxic)
Zinc Range (ppm) #of Samples Rangeaverage % of Samples Toxic Avsgdz?v a
0-75 33 60.2 12% 85%
75-100 a7 89.3 34% 2%
100 - 150 118 126.1 27% 69%
150 - 200 95 172.7 40% 69%
200 - 250 77 222 44% 69%
250 - 350 83 288.9 52% 65%
350 - 500 31 432 90% 57%
500 - 700 21 586.8 90% 46%
700 - 900 11 765.6 55% 59%
> 900 10 2229.6 80% 36%

ERL - 150

ERM - 410

Proposed Cleanup -
820



BPTCStatewide Data:
Zinc
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, ppm, dry wt.

Copper

Copper Sediment Concentration at Monitoring Stations Compared With
ERL, ERM , & Background Values
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Zinc , ppm, dry wt.
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Mercury , ppm, dry wt.
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Mercury Sediment Concentration at Shipyard Monitoring Stations Compared
With ERL, ERM, & Proposed Background Values
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PCB , ppb dry wt.

PCB Sediment Concentration at Shipyard Monitoring Stations Compared
with ERL, ERM,& Proposed Background Values
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Benzo[a]pyrene , ppb, dry wt.
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Benzo[a]pyrene Sediment Concentration at Shipyard Monitoring Stations
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Brief Summary

EVALUATION OF PHASE | BENTHIC
MACROINVERTEBRATE DATA AND
SEDIMENT PROFILE | MAGING
SURVEY

RICHARD F. FORD, Ph.D.
PROFESSOR EMERITUS OF Bl OLOGY
SAN DIEGO STATE UNIVERSITY
CONSULTANT IN MARINE ECOLOGY

For detdls, see:

Ford, R.F. 2002. Evduadtion of phase 1 benthic moao-invertelorate, data
ond sedment profile imagng survey for the NASSGO ond southwest marine
sedment investigation in Son Diego bay. Repart prepared for San Diego
Bay Coundl, may 8, 2002.



Prodems With Reference Stations

1. The most serious flaw is the iInacdequacy of the
reference stations used thus far.

e Essenfid aiteriafor seleding reference starions are
ther physicd ond ecdlogad similarity to the
shipyadsites ond their ladk of significont sedment
chemicd contamination.

3. None of the existing reference sites is similar enough
to the shipyard stafions in physicd ond ecologad
dhaaderistics To meef the first aiterion.



Probems With Reference Starions

o Unforfunarely, Exponent dso dd not consider
these pnysicd fadors in their phase | andyses.

e [hereis evidence of PCB contamination in the
sedments af stations 3-5, indiaafing that these
Sites ae unsuitce,

o [hereference stafions arein dfferent pats of the
oy, produdng a gadent of ecologad condtions
IN The dofa thaf mokes andysis dfficult.



Prodems With Reference Stations

/. Exponent must conaud addtfiond sampling to
find good, uncontaminated reference sites in the
centrd S.D. Boy aeathar mest these aiteria

3. One connot do this by picking reference sites
fromn moos of previous studes ond then
selecting asulsef thar most dosely resemble
the shipyard sites.

Q. Adeauate, new reference stafions must e
estadished before the study continues.



Prodlem With Shipyard Sampling
Starions

Relatively few shipyard stations were locared
dose inshore, where higher concentrafions of
sedment contaminonts may e present.

As aresult, tThereis samping bics favoring sites
IN degper warer, loaoted father oway from the
sources of contamination.

Addtiond inshore shipyard stations should e
used.



Poding Of Reference Stafion Data

® EXxponent poded reference starion daro
for invertelorares and dd nof use aara
from indvidud reference stations for

staristicd comparisons.

® [his is aguestionade gooroam.



Poding Of Reference Stafion Data

e Gven the defidendes of the reference
starions, poding of thelr aara only compoundads
the prodlemn ond maoy cause ics.

® [he dafafrom eah reference starion should
e employed separately in the stafisticd
onayses.



1.

Questiondde Deletion of
Reference Station Dara

Exponent dd not use ony invertetorare aara
from stafion 4 bbecause a cominont invader
speaes (T onad) wos present.

Data for dominont echinoderms dso were
aeleted for station 1.



Questiondde Deetion OfF
Reference Station Dara

3. Toexdude these darafrom stations 1 ond 4
lbecause they influence the pooled results
mckes little sense.

4. For example, a common invader spedes, the
Jooonese mussel musaulista wos dominont of
nmony starions. |t couses serious ecologad
effects, yer exponent dd not aelete aafa for
starions where it wos found



Questiondde Deetion OfF
Reference Station Dara

. Dara should nof e deleted. Relicdle
reference stations will help reauce this
prodlem.



iticd Need For Evduation Of
Speaes-spedfic Abunaoncss And
Presence-aosence Dara

While vdudde, use of the six Toenthic metrics”
ond other quantitafive mecsures gves afdse

iImpression that they are the only ones neeced
to evduate effeds.

Exponent dd dmaost no evduafions conoerning
presence/aosence of indvidud spedes and
speaes-speafic dounaoNGes.



Jiticd Need For Evduation Of
Speaes-spedfic Abunaoncss And
Presence-dosence Dara

3. These addtfiond lines of evidence must e
used ond compared statisticdly efween
shipyord ond reference stations.

4, Severd relared questions must e answered in
order fo understond the spedfic ecologad
dfferenass among starion sites ond what
oroduced them:



Qiticd Need For Evduation Cf
Spedes-spedfic Abundonces And
Presence-Albsence Dara

A What spedes ocaurred af bofh the
shipyard ond reference stations?

B. What spedes were present in samples only
of reference starions or only ar shipyard
starions?

C How ddthe doundonoss of the indvidud
spedes dffer amnong the reference ond
shipyad stafions?



Citicd Need For Evdudation OF
Speaes-spedfic Abunaonass And
Presence-Albsence Dara

D. Most importont: from what is known aoout the
sensitivity of spedes To dhemiacd contaminants,
were the aoserved dfferencss in presence and
cbundonce of iIndvidud speaes caused by
exposure to known concentrations of sedment
contfaminonts?




iticd Need For Evduation OF Spedes-spedfic
Abundonass And Presence-Alosence Dara

5. Example tdboulations: of the 25 amnphipod spedes identified
from the reference stafions:

A Seven (28%) were not found in any somples from the
southwest marine stafions.

o [Four others (16% ) of the 25 were present in somples
token at only one o two of the SWM shipyard stafions,
Indaafing that tThey were uncommon there.

e |Nn controst, five amphipod spedes present in samples
tfoken of the southwest marine sites were not found in ony
of the reference station samples



Citicd Need For Evdudation OF
Speaes-spedfic Abunaoncss And
Presence-Albsence Dara

6. Bofh presence-aosence comparisons
ond comparisons of spedes-spedfic
coundonce aara between shipyad ond
reference starions must e ondyzed for
Mo iInvertetorare groups.



/. The fdlowing groups ae

recommenaced:
Payanoete Worms
/oontherid Chidarions (Eadwarasia adifornicq)
Amphipod G ustaceons
Cstraood Grustooeans Deccood Grustaceons
| sopod Grustaoeans Tonad Qustoceons

Holothuroid Echinoderms Ophiuroid Echinoderms
Bivdve Mdlluscs CGostropod Malluscs



PROBLEMS WITH SEDIMENT
PROFILE IMAG NG

® TheSPl tedniquerequires gor
perturtoafions” of the sedment to show effeds
(recent dredging, exasss orgonic matter from
sewage o other effluent, eto).

® Yef dhemicd contamination of the sedment
MAy NOF produce Mg or suaaessiond anoNges
of invertelorates, lbecause it’s effects are often
more subtle,



Problems With Sedment Profile
| oagng

o Phoselll cssemidages ae commonly present
despife cnemicd contamination.

o [his substontidly reducss the effectiveness of
SPI for evduating invertetrare assemioges in

the study.
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You gel whar you csk for.”

-Bruce Reznik, Exeautive Director, Saon Diego BayKeeper



You only wont to do
the deagng once.”

-David Mulliken, 2001 SD Union-T ribune



