Cleanup and Abetement 8
Order No. 88-79
Bay City Marine Inc.

20.

21,

that the leaching of tributyitin from boat hulls is also s majar source of tributyitin in San Diego
Bay. Asa consequencs of such boat hull lesching, other aress of San Dlego Bay not subjest fo
wasta discharges rom bostyards/shipyards wers atso found to contain tributyttin
concentrations in excess of the Staie Board's 6 ng/1 water quaiity o iteria.

QOysters from Humboldt Bay wers transpianted to numerous locations throughout Sen Diego Bay
by Reional Board and Department of Fish and Gearne steff inorder:to evajuata the biclogical
offects of tributyitin. The oysters wers deployad in August, 1987 and collected in December,
1987. The most notehle effacts are growth reduction and & cherecteristic shell thickening
responss known as chamberihg. Chambering in gysters accurs at tributyitin concentrations as
jow 2s 0.15 ugs1 and is beiieved to be a specific biolagical indicator of elevated concanirations of
tributyitin. Because of the enormous amount of biological energy devotad to shell chambering,
the edible muscle tissue remains smail and the oysters are rendered commercially non-visble.
Chambering oysters which are subseauently transplanted to cleen waters resume normel
growth. The shell thickness index is defined as the ratic of shell length to width and fs a meesurs
of the degres of chambering. A low index fndicates @ high degras of chambering; conversely, a
high index indicates a lack of chembering. Upon collection, the oyster shells were messured and
the edibie tissue extractad and weighed The results of the study ara containad in the Departman
of Fish and Geme's draft report and ars summarized below:

v Mean Shetl

{ooaion Ststion Thickness {ndax Tissue Weight

Bey Entrance 1-4 455-11.84 mm © 0.91-7.02 grams
Sheiter Istand S-6 4.64 mm 0.37 groms
Commerctal Basin 7-9 3.85-6.59 mm 0.25-0.65 grams
Harbor island South 10 - 404 mm 045 goems
Harbor 1sland West 11-13 3.84-6.50 mm 0.14-0.36 grams
Harbor {siond East 16-22 431-5.30 min © o 0.30-0.68 grams
Navy Channel 14-1 4.79-491 mm 062-1.30 gems
Glorfetta Bay 23-28 3.94-5.28 mm -0.31-1.03 grams
Tth Strest 26-27 6.60-11.i6 mm 0.60-2.0 grams
Sweotwater 28-32  6.71-9.13 mm 1.56-4.79 grams

The data cited in Finding 20 shows thet the 11.84, 11,18, and 9.13 mm shel! thickness indices
ot Statfons 1, 27, and 30 in bay areass less influenced by tributyitin were markedly higher then
the 3.85, 5.62, and 6.59 mem shell thickness indicse found st Stattons 7. 8 and 9 in
Commerciel Basin. The low shell thickness indices found in the Commercial 8asin oysters
indicates & high dagres of chambering and is a direct resull of the slevaiad tridutyltin
concentrations found in Commerctal Basin. The Commercial Basin oysters olso exhibited high
martality and apperently reduced edible ttesus weights. Oysters transplanted to other arees of
the bav having slevated tributyitin levels in the wetsr column, for example in marines,
exhibited advar-ss biologice! effects simflar to thoss abserved tn Commercial Basin. The Regional
Scard finds thet the wasta diechaross from Bav City Marine did contributs 1o the adverse
biclagical effects observed fn aysters transplantad to Commercial Basin,
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Clntap and spismant
Order No. 8879 -
Bay City rerine inc.

22. Biologists from the Moss Landing Marine Laboratory are currently svaluating the impact of
boats an biological communities in Sen Diego Bay. The preliminary data (contained inthe
Preliminery Nala Resart an Triputvitin sad PCRs in San Diess Herber | March
30, 1988) revesi general patterns and show thet dramatic biological chenges have occurred in
portions of Sen Diego Bay wihere bosts are most numerous. 16 gonaral, &rsas with high densitiss
of boats such as Commercial Basin, ars charactert2ed by the lack of species diversificetion,
Benthic fauna in Commercial Basin is dominated by serpulid tube worms, while other groups of
orgonisms &re reduced or absent. Overall, biomass {s low-and bers substrats is common, While
the major emphasis of the study is on the effects of boat densities, with the concomitant leaching
of antifouling agants inig the bav, the Regionsl Board believes that the waste discharges
containing tributymn copper and mercury from Bay City Marine contribisted to the adverse
biological atiects citad in this study. -

23. The Bay City Marine waste discharges caused the bay sediment concenirations of mercury and
copper in Lhe vicinity of Bay City Merine to excesd the AET sediment concentration criteria
cited fn Finding 15. The Bay City Marine wasts discharges have also contributed fo tributyitin
concentrations in the water column of Commerctal Basin axceading the State Board's Water
Quality Critertaof 6 ng/1. The Bay City fMarine waste discharges have also contributed to
incrsasad chambering and reducad adible tissus waight in oystars transplanted 12 Commenrcis
Basin. Furthermors the Bey City Marine wasts disdrms have contributed to substantial
degradation in the bioiogicai communities of Cormercial Basin. The Day City Marine waste
discharges have impaired the marine habitat and shelifish harvesting beneficial uses of the
Commercial Basin portion of San Diego Bay. Based on the foregoing, the Regionai Board finds and
concludes that the wasta discharges from Bay City Merine have caused a condition of pollution &s
defined in Water Code Sectton 13050 in the Commercial Basin portion of Sen Diego Bay. This
constitutes a violstion of Provision D.1 of Ordor Mo, 87-40

24, . Basad on ihe above iirﬂingsmﬁwiémi Board Tinds thet Bav-cny- Marine dischargad wasts o the
Commercial Basin portion of San Diego Bay in violation of requirements set forth in Order No.
87-49,

2S. This enforcement action is exempt from tha'pmvislms of the California Environmental Quaiity
Act { Public Resources Code, Saction 21000, et saa.) in accordancs with Sactfon 15321 » Chapter
3, Title 14, California Administrative Code, ‘

It Is Hersby Ordarad, Thet in accordence with California Water Code Section 13304, Bay City Marine
shall comply with the following diractivas:

- - R R

1. BayCity Merine shall forthwith achieve compliance with Prohibition A 2, D1SdW Specifications
- 8.1 8ndB.2, and Provisions D.1 and 0.12 of Order No. 87-49

Bay City Marine shall submit 5 dotallsd tachnical report for the spproval of the Regiona! Board
Exewtivem by September 1, 1988 demonstrating thet the best manegement practices plen
currently used ai the feciiity is in fuii conformance with the requirements sel forily in Title 43,
Code of Foderal Regulations, Part 125, Subpart K-Criteria and Standerds for Best
Management Practices Authorized Undor Section 304(e) of the Cloan Water Act. The

)
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Order No. 88-79
Bay City Marine inc.

repor{ shail identify {he best mmgammt practioes plon ow‘mﬂy used at the facility andmy focats
of the best managament practicss plan currently in use that have proven o bo Ineffactive in
preventing the releesa of poliutants to San Diego Bay. The report shall also identify any changes
propesed for the best management practices plan to prevent the discharge of poliutants to San Diego
Bav in aconrdance with the terms and conditions of Ordar No. 87-49. If changes ars propesed to the
best management practices plan a filing fes for the modification of Order No. 87-49 to lnw-pmte
tna......w....ll siso be submitted with the technical report.

ot

pay Clty iaring smnwbmlterepa‘ttommwm Board na later than h‘ﬁvam 1988
idantifying s ranga of ramedial action aiternatives to cleanup contam inated bay sadiment resulting
from the discharge of waste from Bay City Marine. Thereport shall, st a minimum, contain &
dotailed analysts of the cost, feasibility, and leteral and vertical extent of contaminated sediment
associated with cleanup strategies 8), b), and ¢) described below. in addition to the evaluation of
thess cleanup stratesies Bav City Marina maw oronncs an altarnats cleanup strategy by evaluating

“the criteria descrbed in item d) below. The Regionat Board will evaluate the information submitted
1n e ﬁrﬁl and select a cleanup level for the contaminated sediment. -

a) Remaval and/or treatment of the :mtanimtsd sadiment o attain the following background
concentrations of mercury, copper, and tributyitin in the bay sediment described in Finding 10:

. Dry Weight
Constituent Concentration
Mercury 0.81 mg/kg
Copper 53 mgrkg

Tribotyitin . 193 mg/g

or
~

fRamiove! and/or trestment of the u"".u"utu"ﬁ{ﬁﬁ‘tﬁ sadimant o sttsin the following Apparent Effscts
Threshald (AET) dry weight sadiment concentrations for copper and mercury described fn
Finding 15 and the State Water Resources Coniroi Boerd's propased water quality criteria for
tributyltin described in Finding 18

Constituent | Concentration
Marcury 0.49 mg/kg
Copper i70  mg/kg
Tributyltin 6 g/l

Under this alternative it will be necessary to ascertsin the degree of tributyitin migration from
the sadiments to the water column thet will accur and to demonstrate that any tributyitin
mioration will not ceuce the 6 na/| water quality or-fteris to he exeeaded iry aithar tha watar
column or the interstitisi water found within the sediment.

c) Removal and/or trestment of contam inated sediment htﬁnﬂnfelmm Plan water
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and mercury daserthad (n Finding 6 and the Stats Waler Reswurcas
water quality crftarfa for tributyltin described In Finding 18 in the

Constituent _Concentration

Mercury 0.14 pg/
S ug/

Tributyitin \ &

Under this-aiternative it will be necassary 10 asceriain ine degrse of copper, mercury, and
tributyitin migration from the sediments to the watsr column that will accur and to demonstrate
that any copper, mercury, and tributyitin migration will not cause the shove concentrations to
ba excesdad in either the water column or the interstitial water found within the sadiment,

d4) Any roemodisl action sitarnative proposing the stlainment of coppar, marcury, ad b“ubugy o
concentrations in the sediment, water coiumn and interstmal water that would comply with the
mllomm u‘ﬂeﬂa:

1. The pronesad conper . mercury, and tributyltin concentrations to be atiained in the affected
Sm Diego Bay sadiment contam intion zone will not aiter the quality of San Diego Bay weters
toedagres w..... unrw:.b‘.y sffacts tha bensficial uses of San Diego Bay,

)

The proposed copper, mercury, and iributyitin concanirations o be attained in the sediment
contem fnation 2one will ba consistent with the maximum benefit to the people of the state.

3. The proposed copper, mercury, snd tributyitin concentrations to be attained in the sadiment
contam ination 20ne will not result in water quality less then prescribed in the Basin Plan,
Qooan Plan or cther presoribed polictes,

Bay City Marina shall no later than May 1, 1989 cleanup the contam {natad bay sediment to the level
prescribed by the Regional Board under Directive 3 of this order.

Bay City Marine shall no later then March 1, 1989 submit a post-cloenup sampling plan to verify
the attsinment of the prescribed cleenup standards in the area of sediment contam ination. defined
under Diractive 3 of this ordar. Lnon the annroval of tha sampling plan by the Regional Roard

"Executive Officer, Bay City mrim smu conmt and analyze the samples prescribed in the sampling
‘1. cmpw\www aunuuuul asuits shall be submits Lie Rag"mnl Board o Iator than uumva
, 1989,

Bay City tarins shail upon implamentation of the selected cleaiup alternative, submit clesnup
progress reports o the Regional Board on a quarterly basts, until in the optnion of the Regionei
Board Exacutive Officer, the cleenup of the contaminated sediment has bean completed. The reports
shall contain information discussing the progress made toward attaining the final selected cleanup

oritaris {or tha bel sadiment. wif'c mffg-maf‘hﬂgn tn ha {nnlhivdad in tha nnrhr'lu prograss rennrte

T W W w NS 1T LTV g VWY RS L e W
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Claanun and Abstamant 12
Order No. 88-79
Bay City Marina Inc.

wiil be mmimd by the Reglonal Board Executive Officer upon the selection of the sediment
‘cleanup standord. The reports shall be submitted in accordence with the following reporting

-schadule:
Em:lim.&:lmm Regort Dua
-January, Febcmy March April 30 -
Aprit, May, June July 30 ‘
July, August, September October 30
October,Novunber.Dmnba‘ January 30

7.  BasCity H.s‘ina shall dispose of all mtuninated sediment in acoordancs with a)l anplicable state
and federal reguistions.

Provision

1. Bay City Marine is located on Jands owned by the San Diego Unified Port District. The Port District
is & governmental w in addition the current Jease for Bay City Marine requires that Bay City

13304, the Reqlonal Bourd mw rame the Port Dtstricl 8sa respmsibla ptrtv for the purmas of
comptiance with thisorder. The Rﬁf&'ial Soard will amend this order {0 includs the Port District &
a responsible party only if Bay City Marine fails to comply with the terms and conditions of this
cieenup and abatement order and the Port District faiis to promptly usa its governmental powers to
achieve compliance with this clesnup end abatement ordar.

Ladin H. Delaney
Exacutive Officer

Ormred

Dated: June 30, 1988

JBM:DSU:DTB
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COMMERCIAL  BASIN
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FIGURE 1. Commercial Basin, showing location of stations where sediment samples have been collected.
The sediment at stntions within Area 1 has been significantly affected by waste discharges from Bay City
Marine, Inc. Stations within Area Il are believed to be least influenced by the boatyards of Commercial Basin,
and nre copsidered to 26333 *background conditions”, ;
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FIGURE 2. Concentration of Copper (mg/Kg) found within surficial sediments of Commerciat Basin,
The sediment at stations within Area I has been significantly af fected by waste discharges from Bay City
Marine, Inc. Stations within Area II are believed to be least influenced by the bontyards of Commercial Basin,

and are considered to represent "background conditions”.
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COMMERCIAL  BASIN
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FIGURE 3. Concentration of Tributyltin (ng/g) found within surficial sediments of Commercial Basin.
The sediment at stations within Area [ has been significantly affected by waste discharges from Bay City

Marine, Inc. Stations within Area Il are believed to be least influenced by the boatyards of Compmercial; Basin,
and are considered to represent “background conditions”. o
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FIGURE 4. Concentration of Mercury (mg/Kg) found within surficial sediments of Commercial Basin.
The sediment at stations within Area I has been significantly affected by waste discharges from Bay. City
Marine, Inc. Stations within Area H are believed to be least influenced by the boatyards of Commercial Basin,
and are considered to represent "background conditions”, ,
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STA-E OF SAL FUPN. - EITE WILSDON. Governse

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION

9771 Ciairemont Mesa Biva.. S1e B
San Diego Calitorma 92124-1331
Telephione {619i265:5114

CERTIFIED MAXIL - RETURN RECEIPT REQUESTED
P 788 880 648

December 13, 1991

Mr. Thomas Driscoll
Driscoll Custom Boats
2438 Shelter Island Drive
San Diego, CA 92106

Dear Mr. Driscoll:
ADDENDUM NO.VZ TO CLEANUP AND ABATEMENT ORDER NO. 89-31

Enclosed is a copy of Addendum No. 2 to Cleanup and Abatement
Order No. 89-31 which was adopted by the Regional Board on
December 9, 1991. Addendum No. 2 to Cleanup and Abatement Order
No. 89-31 establishes the cleanup levels for Driscoll Custom
Boats. :

If you have any guestions regarding this matter, please contact
Mrs. Kristin K. Schwall of my staff at the above number.

Very Truly Yours,
)("/._,.,//?"

ARTHUR L COE
Executive Officer

enclosure
cc with enclosure:

Steven P. McDonald

Luce, Forward, Hamilton & 5cr1pps
110 West A Street

San Diego, CA 92101

Mr. Don Nay, Director

San Diego Unified Port District
P.O. Box 488

San Diego, CA 92112

Mr. Jeremy Johnstone

Environmental Engineer

Water Management Division, Compliance Branch (W5- 3)
U.S. Environmental Protection Agency

75 Hawthorne Street

San Francisco, California 94105

EXHIBIT NO.___
/1215

Barter

jmsteno.com
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION

ADDENDUM NO. 2
TO N
CLEANUP AND ABATEMENT ORDER NO. 89-31

DRISCOLL CUSTOM BOATS
SAN DIEGO COUNTY

The California Regional Water Quality Control Board, San Diego
Region (hereinafter Regional Board) finds that:

l - -

On March 3, 1989, the Regional Board Executive Officer
issued Cleanup and Abatement Order No. 89-31 for Driscoll
Custom Boats. Cleanup and Abatement Order No. 89-31
contains findings alleging that boat repair and maintenance
activities at Driscoll Custom Beats have resulted in waste
discharges to Commercial Basin in San Diego Bay. These
waste discharges are alleged to have created a condition of
pollution in violation of discharge prohibitions adopted by
the Regional Board pursuant to California Water Code Section
13243.

On July 10, 1989, the Regional Board Executive Officer
issued Addendum No. 1 to Cleanup and Abatement Order No. 89-
31. This addendum revised the compliance dates andg
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 Bay
City Marine, Driscoll Custom Boats, Eichenlaub Marine,
Kettenburg Marine, Koehler Kraft, Mauricio and Sons, and
Shelter Island Boatyard. Each boatyard was required, by the
cleanup and abatement orders, to prepare a remedial action
alternatives analysis report (RAAAR) to evaluate a range of
sediment cleanup levels and to recommend a cleanup
alternative. Final RAAARS were submitted by October, 1990,
which presented information on the extent of contaminated
sediment in Commercial Basin and possible cleanup levels.
The table below indicates when each report was submitted and
which consulting firm prepared it.
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Driscoll Custom Boats Page 2
Addendun No. 2 to CAO 89-31

BOATYARD CONSULTANT DATE SUBMITTED
Shelter Island PTI Environmental Services 6-30-89 & 1-90
Koehler Kraft Dr. William Bretz, Ph. D. 6-8-90
Bay City Marine Woodward-Clyde Consultants 10-12-90
Eichenlaub Marine Woodward-Clyde Consultants 10-12-90
Kettenbury Marine Woodward-Clyde Consultants 10-12-90
Mauricio & Sons Woodward-Clyde Consultants 10-12-90
Driscoll Custom ERC Environmental and Energy

Services Company 10-17-%0

BACKGROUND SEDIMENT CONCENTRATIONS

4. Copper, mercury, and TBT can be discharged to San Diego Bay
by many sources in addition to boatyard sources. Sediment
background concentrations can be influenced by the
continuous leaching of copper and TBT from the antifouling
paint on the hulls of vessels moored in Commercial Basin.
Additional copper and TBT can be discharged by underwater
hull cleaning activities. Discharges from storm drains can
contain high concentrations of many pollutants. Background
sediment concentrations should be determined for an area
with similar sources absent boatyard sources. These
background sediment concentrations are used to evaluate
which concentrations of copper, mercury, and TBT are due to
the boatyard discharges and which are due to discharges from
other sources.

5. The Commercial Basin boatyard cleanup and abatement orders
established background levels as 63 mg/kg (dry weight) for
copper, 0.81 mg/kg (dry weight) for mercury, and 193 ug/kg
(dry weight) for TBT. The Regional Board's background
stations, designated as stations A, B, CC, and CD, were
located in the center of Commercial Basin and near the
entrance in an area believed to be uninfluenced by waste
discharges from boatyards.

6. The ERCE (ERC Environmental and Energy Services Company)
RAAAR for Driscoll Custom Boats states that Shelter Island
Yacht Basin experiences conditions similar to those in
Commercial Basin except there are no boatyards in Shelter
Island Yacht Basin. ERCE conducted a study to determine the-
background levels in Shelter Island Yacht Basin. The
results of 20 samples in Shelter Island Yacht Basin showed
that average background sediment concentrations in Shelter
Island Yacht Basin were 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.

7. In June, 1989, the Regional Board conducted a study of the
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Driscoll Custom Boats ' Page 3
Addendum No. 2 to CAO 89-31

drainage patterns of Shelter Island Drive to determine the
discharge point of any boatyard waste discharged to the
street. The Regicnal Board study concluded that wastes
potentially discharged to Shelter Island Drive from Mauricio
and Sons, Driscoll Custom Boats, Shelter Island Boatyard,

and Koehler Kraft could be discharged to Shelter Island
vacht Basin. Therefore, Shelter Island Yacht Basin may have
some influence from the boatyards, but this influence is
only in the portion of the basin nearest to Shelter Island
Drive. The majority of the basin is not affected by waste
discharges from the boatyards.

8. The PTI (PTI Environmental Services) RAAAR for Shelter
Island Boatyard stated that the Regional Board's background
stations were too near the entrance to the basin and would
experience too much dynamic tidal influence. This RAAAR
contends that the additional tidal influence near the basin
entrance could cause a reduction in the concentrations of
contaminants present in the sediments there. The PTI RAAAR
proposes that a suitable area for determining background
concentrations occurs close to the Shelter Island Boatyard,
bounded by the central anchorage area on the north-east and
the Shelter Island Boatyard docks on the south-west. The
copper in this region was found to be between 100 mg/kg (dry
weight) and 360 mg/kg (dry weight) with an average of 254
mg/Kg (dry weight) for 12 samples. Mercury and TBT were not
evaluated to determine background levels due to the lack of
analyses for these constituents.

PTI's background copper concentrations described in Finding
No. 9 above are all higher than both background levels
established by the Regional Board for Commercial Basin (see
Finding 6 above) and by ERCE for Shelter Island Yacht Basin
(see Flndlng 7 above). The Regional Board believes that the
sediment in the area sampled.by PTI may have been influenced
by boatyard discharges from Shelter Island Boatyard,

Mauricio and Sons, and Driscoll Custom Boats, and thus would
not provide a suitable.indication of background conditions.

At}

10. The Regional Board concurs with the findings of the ERCE
RAAAR that Shelter Island Yacht Basin has conditions which
are quite similar to those in Commercial Basin. Both are
small enclosed basins adjacent to San Diego Bay. Both
basins receive rainfall runoff and miscellaneous flows from
storm drains in similar areas of San Diego. Both basins
also have large boat harboring facilities and considerable
boat traffic. The ERCE study of Shelter Island Yacht Basin
has a larger sample base of 20 sample stations, compared to
the Regional Board's 4 stations in Commercial Basin and
Shelter Island Boatyard's 12 stations in Commercial Basin.
Using the information in the ERCE study of Shelter Island
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Driscoll Custom Boats Page 4
Addendum No. 2 to CAO 89-31

11.

1z.

13.

Yacht Basin (see Finding 7 above), the Regional Board
concludes that the background sediment concentration for
Commercial Basin should be 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.

TRIBUTYLTIN (TBT) STUDY RESULTS

The Naval Ocean Systems Center (NOSC) has been conducting a
large scale series of studies on tributyltin (TBT)
contamination and potential environmental impacts associated
with TBT in San Diego Bay.

One of the reports discussed in the Woodward-Clyde RAAAR is
the NOSC report titled, Ecological Evaluation of Organotin-
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), Citharichthys stigmaeus
(flatfish), and Acartia tonsa (copepod). Solid-phase tests
were conducted with the species Acanthomysis sculpta
(mysid), Macoma nasuta (clam), and Neanthes arenaceodentata
(polychaete worm). These tests all had high survival rates
for Commercial Basin sediment containing 780 ug/kg TBT, 210
mg/kg copper, and 2.7 mg/kg mercury. These tests also
showed significant biocaccumulation for TBT and copper but
not for mercury. The report stated that the environmental
significance of the biocaccumulation 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.

The NOSC report titled, Utility of Mussel Growth in
Assessing the Environmental Effects of Tributvltin, April
1990, discusses a 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 TBT was also greater and
growth rates lower for these sites in surface water when
compared to deeper water.. The data also indicate a decrease
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. The
Commercial Basin mean seawater TBT concentration for deeper
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Driscoll Custom Boats
Addendum No. 2 to CAO 89-31

14.

15.

16.

Page 5

water was reported as 32 ng/l for August through October,

1989.

The California Department of Food and Agriculture adopted

regulations for TBT in January of 1988.

The California

regulaticns require 1) the use of TBT paints with release
rates of 5 ug/cnf/day or less, 2) the application of TBT
paints by certified commercial applicators and 3) 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.
regulations limit TBT release rates to 4 ug/cn@/day and the
application of TBT antifouling paints to vessels 25 meters
(82 feet) in length or larger.

The State Water Resources Control Board (State Board) issued

Federal

a report titled "Tributyltin, a California Water Quality

Assessment," dated December

1988.

This report quoted

studies which showed the TBT half life to be as short as 4
to 20 days in salt water, and 100-200 days in marine
sediment. The report also established a water quality
criteria of 6 ng/l in the marine water column.

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 1in the following table.

BOATYARD REGIONAL BOARD SAMPLE

BOATYARD SAMPLE

TBT RESULTS DATES TBT RESULTS DATES
(ug/kg) (ug/kg)

Shelter Island 273 - 6,187 2-2-88 3.1-7.4 2-89,4-89
Koehler Kraft 70 - 1,752 2-2~88 38-434 2-90
Bay City Marine 375 - 6,029 2-2-88 0.9-22 2-89,4-89
Eichenlaub Marine 827 - 12,910 2-2-88 0.9-1.5 2-89,4-89
Kettenburg Marine 1,102 - 7,177 2-2-88 1.0-11 2-89,4-89
Mauricio & Sons 958 - 9,607 2-2-88 0.7-19 2-89,4-89
Driscoll Custom 907 - 9,871 2-2-88 4.6-590 10-89,11-89
17. Regional Board staff believes that this apparent reduction

in TBT concentrations in the sediment is due to the

following factors:

a. The application of TBT antifouling paints on boats

under 25 meters (82 feet)

is now prohibited. A large

proportion of the boats found in Commercial Basin are

under 25 meters (82 feet)

TBT antifouling paints.

and are prohibited from using

These small boats should not
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be releasing TBT intc the water through leaching,
underwater hull cleaning, or other maintenance
activities on these boats. Therefore, a large source
of TBT has been eliminated from Commercial Basin.

b. 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 4 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 a relatively short
period of time.

c. NOSC data indicate that a decrease has occurred in mean
seawater TBT concentrations in Shelter Island Yacht
Basin from 530 ng/l1 in 1987 to 59 ng/1 in 1989.

Limited data on Commercial Basin appears to indicate
the same decreasing trend in mean seawater TBT
concentration.

18. 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 TBT in paint for small boats such as the size found
in Commercial Basin. The water column TBT 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 ndt necessary to establish a
cleanup level for TBT in Commercial Basin.

COPPER AND MERCURY STUDY RESULTS

19. The Woodward-Clyde RAAAR contained a sediment biological
effects study prepared by Kinnetic Laboratories, Inc. One
sediment station 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
were used in this study. Benthic infaunal counts, an
amphipod sediment toxicity test, and a 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
.procedures described in Swartz et al. (1985). The 48-hour
bivalve larvae survival and shell abnormality test used a
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20.

21.

1:4 sediment to water elutriate mixture as described in ASTM
Test Method E-724-80. The sediment biological effects study
prepared for the Woodward-Clyde RAAAR concluded that there
were no significant adverse biological effects associated
with sediment containing 530 mg/kg (dry weight) of copper
and 4.8 mg/kg (dry weight) of mercury.

PTI's RAAAR for Shelter Island Boatyard also performed a
sediment biological effects study. PTI's RAAAR used eleven
sample stations. A benthic infaunal count, and an amphipod
sediment toxicity test were performed for each station. The
10-day survival, avoidance, and reburial test used the
species Rhepoxynius 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 no
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. PTI's RAAAR reportéd that high amphipod
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/kg (dry weight) for TBT.

The Woodward-Clyde RAAAR addressed bioaccumulation in one
water column bivalve, four species of benthic invertebrates,
two species of water column f£ish, 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 Adnministration (FDA), but the FDa
action level for mercury in oysters of 1.0 mg/kg was not
exceeded in any of the organisms sampled in Commercial
Basin. The major food items of brown pelicans, topsmelt and
anchovies, had no detectable levels of mercury in their
tissue and appear to pose little if any risk of
biocaccumulation of mercury to these birds. The study
concluded that there is little if any risk of copper and
mercury bioaccumulation from the Commercial Basin sediments.
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22.

23.

24.

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.
Mussel 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 96.3 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

Several of the RAAARs examined the sediment concentrations
which would not cause the following concentrations to be
exceeded in the water column: 3 ug/l for copper, 0.04 ug/l
for mercury, and 6 ng/l 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 guality standards were taken from the
"Water Pollution Control ‘Plan, Ocean Waters of California,
1988" and from the report titled, "Tributyltin a California
Water Quality Assessment," December 1988.

The State Board adopted the "1991, California Enclosed Bays
and Estuaries Plan, Water Quality Control Plan for Enclosed
Bays and Estuaries of cCalifornia" (Enclosed Bays anad
Estuaries Plan) on April 11, 1991. This Enclosed Bays and
Estuaries Plan contains numerical water guality standards
which are applicable to San-Diego Bay; a l-hour average of
2.9 ug/l for copper, a 1-hour average of 2.1 ug/l for
mercury, a 30-day average of 25 ngy/l for mercury, and a 30~
day average of 5 ng/l for TBT.

The Woodward-Clyde RAAAR, Driscoll Custom Boats RAAAR, and
the Shelter Island RAAAR attempted to define a 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
variables, a relationship between sediment concentration and
interstitial water concentration could not accurately be
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developed for metals such as copper and mercury. The
variables and factors involved in the metal sorption process
in sediments are guite complex, and are not entirely
understood at this time. The Regional Board kelieves 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 ug/1 mg/kg ug/1 ng/kg ug/1
Copper 378 3 .849 3 none 3
Mercury 3.5 0.04 none 0.04 none 0.04
TBT none 0.006 0.01 0.006 [0.01-0.0229 0.006

26. In Sep

Values Refinement: Volume I;

APPARENT EFFECTS THRESHOLD (AET)

tember of 1988,

a report titled "Sediment Quality
1988 Update and Evaluation of

Puget Sound AET" was published for the Puget Sound Estuary

Progra

m, U.S.

Environmental Protection Agency.

The report

was prepared by PTI Environmental Services with funding from

the National Estuary Program,
Agency.

U.s.

for copper and mercury are listed below.
not developed in this report.

Environmental Protection
The 1988 AET sediment concentrations in dry weight
An AET for TBT was

Amphipod Oyster Benthic
Chemical AET Values AET Values AET Values
Copper 1,300 mg/kg 390 mg/kg 530 mg/kg
Mercury 2.1 mg/kg 0.59 mg/kg 2.1 mg/kg

27.

California AETs have now been developed for the State Board
and published in a report titled "Evaluation of the AET
Approach for Assessing Contamlnatlon 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 1) "All of California," 2) "Southern
california," and 3) “"Northern California.™ Reliability was

used in the report to measure the suitability of the AET
values with respect to correctly predicting bioclogically
impacted and non-impacted stations. Reliability for the
"a31l of California" AET was relatively high for the amphipod
and bivalve AET, but only moderate for the benthic AET.
Reliability for the "Southern California” Benthic AET was
relatively low, and reliability for “Southern California”
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amphipod values could not be determined because all values
are preliminary. The "All of California" 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 AET Values
Copper >690 mg/kg -— 310 mg/kg
Mercury - - -—-
ALL OF CALIFORNIA R

Amphiped Bivalve Benthic
Chemical AET Values AET Values AET Values
Copper >690 mg/kyg 66 mg/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.

"—--r jndicates AET data could not be calculated with available
data.

DETERMINATION OF CLEANUP LEVELS

28. The Regional Board, in determining the appropriate level of
cleanup in this matter, is guided by the State Water
Resources Control Board's Resolution 68-16, '"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
l)be consistent with maximum public benefit, 2)will not
unreasonably affect beneficial uses, and 3)will not result
in water gquality 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 a change in water gquality 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.

29. The ERCE RAAAR provided cost estimates for the removal of
contaminated sediment to meet original Regional Board
background levels (63 mg/kg copper), AET levels (390 mg/kg
copper), and the cleanup levels (530 mg/kg copper and 4.8
mg/kg mercury) as shown in the table below. A range of
costs were presented varying from the most economical option
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of ocean disposal of sediment through the most expensive
option of landfill disposal of the sediment. The
construction disposal option involves using the sediment
removed from Commercial Basin for construction fill. The
costs for background include only areas within the Driscoll
lease hold. These cost estimates assume the use of a clam
dredge. The cleanup level cost includes estimates of
overdredging required to meet these levels. The background
and AET costs do not include overdredging estimates. -

COST ESTIMATES (DOLLARS)

Background AET CLEANUP
(63 mg/kg Cu) (390 mg/kngu) (530 mg/kg Cu
Disposal 3,529 YDS® 1,865 ¥DS 4.8 mg/kg Hg)
Options 3,510 ¥YDS
OCEAN DISPOSAL 272,701 283,563 295,963
NO TREATMENT
LANDFILL not estimated 2,238,029 3,918,013
CcLass 1
LANDFILL 939,764 778,698 1,210,710
CLASS IIT
CONSTRUCTION 856,077 528,543 738,625
W/ TREATMENT

30. The Regional Board, based on the available information, 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 a sediment copper
concentration less than 530 my/kg (dry weight) and to
sediment mercury concentration less than 4.8 mg/kg (dry
weight) as recommended by the sediment toxicity and infaunal
studies performed for the Woodward-Clyde 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 guality less than
that prescribed in the Enclosed Bays and Estuaries Plan.
However, these cleanup levels were chosen using bioclogical
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.
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31. The Regicnal Board is also gulded by the Environmental
Protection Agency's antidegradation policy contained in 40
CFR 131.12. The federal antidegradation policy requires
that changes in water quality be consistent with the
foliowing three part test:

a. Existing instream water uses and level of water quality
necessary to protect the existing uses shall be
maintained and protected.

b. 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 gquality 1s necessary to
accommodate important economic or social

development.
c. Where high guality waters constitute an outstanding
National resource ... that water guality shall be

maintained and protected.”

The Regional Board has determined that 1) the cleanup levels
established in this order will protect and maintain existing
instream water uses, 2) the water guality will not exceed
levels necessary to support propagation of fish, shellfish,
and wildlife, and recreation in and on the water, and 3) the
water gquality in the affected area will be improved upon
implementation of these cleanup levels.

32. This enforcement action is exempt from the provisions of the
California Environmental Quality Act (Public Resources Code,
Section 21000, et seq.) in accordance with Section 15321,
Chapter 3, Title 14, Callfornla Code of Regulations.

IT IS HEREBY ORDERED that, pursuant to California Water Code
Section 13304, Cleanup and Abatement Order No 89-31 is amended
to include the following directives:

1. Driscoll Custom Boats shall reduce the sediment copper and
mercury concentrations in Commercial Basin attributable to
waste discharges from Driscoll Custom Boats to a sediment
copper concentration less than 530 mg/kg (dry weight) and to
a sediment mercury concentration less than 4.8 mg/kg (dry
weight) by April 30, 1993.

2. Driscoll Custom Boats shall achieve compliance with

Directive No. 1 of this Order in accordance with the
following time schedule:
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REQUIREMENT v COMPLETION DATE
a. submit a plan for cleanup of. March 1, 1992

contaminated sediment to the

indicated level. The cleanup plan
shall include a description of all
-dredging and other cleanup or
remediation activities to be conducted,
a map depicting the area to be dredged
and the project depth, the permits and
other governmental approvals needed,
and a time schedule for completion of
each task. The plan shall be subject
to the approval of the Regional Board
Executive Officer. :

b. Submit a plan for testing to the May 1, 1992
Environmental Protection Agency (EPA)
and the Army Corps of Engineers (COE)
for their review and concurrence to
determine the suitability of the
contaminated sediment for untreated
ocean disposal or a suitable
construction site. A copy of this
plan shall also be submitted to the
Regional Board.

c. Upon approval of the plan described October 1, 1992
in Directive 2.b above, the Plan shall
be implemented and a report of the
results shall be submitted to EPA, COE,
and the Reglonal Board. An application
for the permit to oceah dispose without
treatment or to dispose.at a suitable
construction site, and other information
reasonably necessary for processing and
approval of the disposal permits, shall
accompany the report tc EPA, COE, and
the Regional Board.

d. Submit a post-cleanup sampling November 15, 1992
plan to verify the attainment
of the prescribed cleanup standards
in the area of sediment contamination
defined in the remedial action
alternatives analyses report
submitted for this facility.
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REQUIREMENT . COMPLETION DATE
e. Upon the approval of the April 30, 1993

cleanup plan by the Regional
Board Executive Officer, complete
the cleanup or remediation of the
contaminated bay sediment to the
level prescribed in Directive

No. 1 of this Order.

£. Upon the approval of the June 30, 1993
post-cleanup sampling plan by the
Regional Board Executive Officer,
implement the plan and submit the’
sampling results.

3. Driscoll Custom Boats shall, upon adoption of this addendum,
submit progress reports to the Regional Board on a quarterly
basis until, in the opinion of the Regional Board Executive
Officer, the cleanup of the contaminated sediment has been
completed. The reports shall contain information discussing
the progress made toward attaining the final selected
cleanup criteria for the bay sediment. The reports shall be
submitted in accordance with the following reporting

schedule:
REPORTING SCHEDULE REPORT DUE
January 1 through March 31 April 30
April 1 through June 30 ' July 31
July 1 through September 30 .. October 31
October 1 through December 31 January 31
4. In addition to the cleanup alternative described in

Directives 1 and 2, Driscoll Custom Boats may submit by
December 1, 1992, information supporting alternative cleanup
levels and/or additional cost data for consideration by the
Regional Board. Upon request of a public hearing on this
information by December 1, 1992, a hearing shall be
scheduled by the Regional Board Executive Officer for the
first regular Board meeting in 1993. This information shall
specify the alternative cleanup levels, and shall include a
description of the remediation -activities to be conducted
and a time schedule for completion of each task. If
information from sites which are not in Commercial Basin is
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used in determining these alternate cleanup levels, site-
specific data must also be included to establish the
relevancy of data from another site. Any alternative
cleanup levels must alsc comply, to the satisfaction of the
Regional Board, with the following criteria:

a. The proposed copper and mercury concentrations to
be attained in the contaminated sediment in San
Diego Bay will not alter the water guality of San
Diego Bay to a degree which unreasonably affects

. the beneficial uses of San Diego Bay.

b. The proposed copper and mercury concentrations to
be attained in the contaminated sediment in San
Diego Bay will comply with State Water Resources
Control Board Resolution No. 68-16, "Statement of
Policy with Respect to Maintaining High Quality of
Waters in California" and the U.S. Environmental
Protection Agency's Antidegradation Policy
contained in 40 CFR 131.12.

c. The proposed copper and mercury concentrations to
be attained in the contaminated sediment in San
Diego Bay will comply with State Water Resources
Control Board's "Water Quality Control Policy for
the Enclosed Bays and Estuaries of California, May
1974," and the "1991, California Enclosed Bays and
Estuaries Plan, Water Quality Control Plan for
Enclosed Bays and Estuaries of California."

PROVISION

1.

Driscoll Custom Boats shall submit, to the Regional Board,
on or before each compliance Bate contained in this
Addendum, a Report of Compliance or Noncompliance with the
specified task.

NOTIFICATION

1.

Pursuant to Section 13304 of the Water Code, Driscoll Custom
Boats is hereby notified that the Regional Board is entitled
to, and will, seek reimbursement for all reascnable costs
actually incurred by the Regional Board to investigate
unauthorized discharges of waste and to oversee cleanup of
such waste, abatement of the effects thereof, or other
remedial action, required by Cleanup and Abatement Order No.
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89-31 and Addenda thereto. Reimbursable costs are costs
incurred by the Regional Board following December 9, 1991.
Upon receipt of a billing statement for such costs Driscoll
Custom Boats shall reimburse the Regional Board.

I, arthur L. Coe, Executive Officer, do hereby certify the
foregoing is a full, true, and correct copy of an Addendum
adopted by the California Regional Water Quality Control- Board,
San Diego Region, on December 9, 1991.

/M%/M

A ARTHUR™T.. YCORR_&*
Executive Officer
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION

ADDENDUM NO. 6 TO
CLEANUP AND ABATEMENT ORDER NO. 88-78

KETTENBURG MARINE CORPORATION
AND
WHITTAKER CORPORATION

SAN DIEGO COUNTY

The California Regional Water Quality Control Board, San Diego Region (hereinafter
Regional Board) finds that:

1. On June 30, 1988. the Regional Board Executive Officer issued Cleanup and
Abatement Order No. 88-78. Kettenburg Marine Corporation. San Diego Countv.
Cleanup and Abatement Order (CAO) No. 88-78 was issued to Kettenburg Marine
Corporation for elevated concentrations of copper, mercury, and tributyltin in
sediments in San Diego Bay adjacent to the Kettenburg Marine Corporation boatyard
at 2810 Carleton Street, San Diego, resulting from waste discharges to San Diego Bay
from the Kettenburg Marine Corporation boatyard. CAO No. 88-78 has been amended
by five subsequent addenda.

3]

Before Kettenburg Marine Corporation operated the boatyard at 2810 Carleton Street,
Whittaker Corporation operated the Kettenburg Marine boatyard at the same site.

w2

A 1974 Regional Board staff report indicated that surface and core sediment samples
taken from San Diego Bay adjacent to the Kettenburg Marine west marine railway and
yard drain on April 3, 1974 contained elevated concentrations of heavy metals,
including copper and mercury.

4, Discharges to San Diego Bay from the Kettenburg Marine boatyard were observed
by Regional Board staff during the time when the boatyard was operated by Whittaker
Corporation.

5. On November 4. 1974, this Regional Board adopted Order No. 74-74 (NPDES No.
CA0107654), Waste Discharge Requirements for Kettenburg Marine. On September
24,1979, this Regional Board adopted Order No. 79-56 (NPDES No. CA0107654),
which reissued waste discharge requirements for Kettenburg Marine.

By letter dated January S, 1985; Whittaker Corporation notified Regional Board staff
that Kettenburg Marine Division of Whittaker Corporation had been sold to Kettenburg
Marine Corporation. On August 22, 1985, this Regional Board adopted Order No. 85-

&
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02 (NPDES No. CA0107654). Waste Discharge Requirements for Ketienburg Marine
Corporation, San Diego County, which reissued the waste discharge requirements for
the boatyard at 2810 Carleton Street and reflected the change in ownership to
Kettenburg Marine Corporation.

Based on the previous findings, it is reasonable to conclude that Whittaker Corporation
caused or allowed the discharge to San Dicgo Bay of materials containing copper and
mercury and that the discharge of such materials contributed to the clevated
concentrations of copper and mercury in San Diego Bay scdiments adjacent to the site
at 2810 Carlcton Street.

This enforcement action is exempl from the provisions of the California Environmental
Quality Act (Public Resources Code. Section 21000, et seq.) in accordance with
Section 15321, Chapter 3, Title 14, California Code of Regulations.

IT IS HEREBY ORDERED that. pursuant to California Water Code Scction 13304, Cleanup
and Abatement Order No. 88-78 is amended as follows:

Whittaker Corporation is added as a responsible party to Cleanup and Abatement
Order No. 88-78. as amended. The directives of Cleanup and Abatement Order No.
88-78, as amendcd, shall hereafier be construed to refer to both Kettenburg Marine
Corporation and Whittaker Corporation, unless otherwise stated. The title headings of
Cleanup and Abatement Order No. 88-78 and addenda thercto are amended to read
"Kettenburg Marine Corporation and Whittaker Corporation, San Diego County."

1. Arthur L. Coe, Executive Officer of the San Diego Regional Water Quality Control Board.
do hereby certify the foregoing is a full, true , and correct copy of an addendum adopted by
the California Regional Water Quality Control Board, San Diego Region, on November 10,

1994.

: , l" S o
Arthur L. Coe
Executive Officer
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ITEM:

SUBJECT:

DISCUSSION:

ISSUE:

Executive Officer Summary Report
May 12, 1994

7

SHIPYARD AND BOATYARD SEDIMENT MONITORING
PROGRAMS: DISCUSSION OF REQUESTS FOR MODIFICATION

OR DELETION

Shipyard and boatyard sediment monitoring programs
were adopted by the Board in October 1989. The
monitoring programs were subsequently revised by
technical change orders issued by the Executive
Officer. June - November 1992 was the first
semiannual period in which monitoring required by
the programs was conducted. Reports for
monitdring conducted in that period were due in
December 1992. Staff has received several
requests from boatyard operators for modification
or deletion of the monitoring programs. This
agenda item is intended to provide boatyard and
shipyard operators and other interested parties
with an opportunity to make their concerns,
recommendations and requests about the sediment
monitoring programs known to the Board and to
enable the Board to provide direction to staff
about possible changes to the sediment monitoring
programs.

Should changes be made to the monitoring programs
issued to shipyards and boatyards?

RECOMMENDATION:A recommendation may be made at the Board meeting.
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7
SHIPYARD AND BOATYARD SEDIMENT MONITORING

PROGRAMS: DISCUSSION OF REQUESTS FOR MODIFICATION
OR DELETION :

Shipyard and boatyard sediment monitoring programs

were adopted by the Board in October 13989. The
monitoring programs were subsequently revised by
technical change orders issued by the Executive
Officer. June - November 1992 was the first
semiannual period in which monitoring required by
the programs was conducted. Reports for
monitoring conducted in that period were due in
December 1992. Staff has received several
requests from boatyard operators for modification
or deletion of the monitoring programs. This
agenda item is intended to provide boatyard and
shipyard operators and other interested parties
with an opportunity to make their concerns,
recommendations and requests about the sediment
monitoring programs known to the Board and to
enable the Board to provide direction to staff
about possible changes to the sediment monitoring
programs.

Shouild changes be made to the monitoring programs
:ssued to shipyards and boatyards?

RECOMMENDATION:A recommendation may be made at the Board meeting.

T RGeS Ui LETRIITE- @ D TG
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ALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION

CLEANUP AND ABATEMENT ORDER NO. 89-32

KOEHLER KRAFT COMPANY
SAN DIEGO COUNTY

The california Regional water Quality control Board, San Diego
rRegion (hereipatter Regional Board) finds that:

1. Koehler Kraft Company, a california corporation, owns and operates
a boat repair facility named Koehler Kraft Company. The facility
is located on the shoreline of the Commercial Basin portion of san
Diego Bay at 2302 Shelter Island Drive on land owned by the san
pDiego unified Port District. Boat work performed at Xoehler Kraft
Company includes vessel repairs and modifications, vessel
cleaning, sanding and painting, and vessel washing to remove loose
paint and fouling organisms.

2 Koehler Xraft Company is alleged to have, in violation of
discharge prohibitions adopted by the Regional Board pursuant to
Section 13243 of the california water code, discharged waste, or
caused or permitted waste to be deposited where it was discharged,
into waters of the state and created a condition of pollution.

3. The Comprehensive wWater Quality contrel Plan, san bDiego
Basin ({9) (Basin Plan), adopted by the Regional Board.on March
17, 1975, contains the following prohibitions applicable to waters
subject to tidal actions, including the waters of San Diego Bay:

a) "bischarge of industrial wastewaters exclusive of cooling water,
clear brine or other waters which are essentially chemically
unchanged, intoc waters subject to tidal action is prohibited."

b} *The dumping or deposition of chemical uasteé, chemical agents
or explosives into waters subject to tidal actlon is
prohlblted.

8. The Basin Plan establishes the following beneficial uses for
waters of san Diego Bay including Commercial Basin:

Industrial Service Supply
Navigation

water Contact Recreation

Ocean Commercial and sSport Fishing

EXHIBIT NO. ___
/2] F
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hydrologic continuity to waters of the open ocean; however, the
bay waters are subject to less dilution than ocean waters. Thus
the water quality standard to protect the beneficial uses of san
Diego Bay waters should be at least as stringent as the standards
in the ocean Plan which provide for the protection ot open ocean
waters. Accordingly the Regional Board finds that, in the absence
of numerical water quality standards specifically applicable to
san Diego Bay, the numerical water quality standards contained in
the 0cean Plan should be used to protect the beneficial uses of
san Diesgo Bay.

8. By letter dated May 20, 1988 the Regional Board Executive officer
requested Koehler Kraft Company to submit a complete NPDES permit
application to the Regional Board by November 15, 1988. The
Koehler Kraft company did not respond to this letter.

3. On February 2 and August 26, 1988, Regional Board staff conducted
inspections of Koehler Kraft Company. Regional Board staff noted
that the facility yard consisted of earthen f£ill material and
concrete pads. oOne yard drain was noted that received runoff fronm
storm events as well as miscellaneous water flows from the work
area. During the inspections Regional Board staff collected
samples from the yard drain sump; the sample results are
summarized below:

sample Sample Copper Mercury

Date TVRE concentration Concentration
February 2, 1988 Sediment .4,850 mg/kg 0.30 mg/kg
February 2, 1988 paint chip 1,505 mg/kg 0.61 mg/kg
August 26, 1988 Sediment 2,500 mg/kg 0.46 mg/kg

The above data shows that elevated concentrations of copper and
mercury were found in the yard drain sediment. The data provides
evidence that waste containing copper and mercury was discharged
into San Diego Bay directly by miscellaneous water flows entering
the yard drain from the work area or indirectly by storm runofft
contacting waste deposits in the facility work area. The high
copper concentrations in the yard drain noted above result in the
sediment material being classified as a hazardous waste.

10. On February 2, 1988 Regional Board staff and california Department
of Fish and Game staff collected sediment samples from the
commercial Basin portion ot san Diego Bay at the station locations
shown in Figure 1. Five of the sediment samples collected on
February 2, 1988 were from a portion of Commercial Basin directly
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pepartment of Fish and Game staff collected 3 sediment samples for
tributyltin analysis from the Shelter Island Yacht Basin portion
of San Diego Bay on May 10, 1988. Shelter Island Yacht Basin
receives no boatyard discharges but has extensive marina
facilities. The tributyltin concentration in these sediment
samples ranged from 93 to 319 ng/g, with a mean concentration ot
174 ng/g. Since there are no direct discharges of waste from
boatyard facilities into Shelter Island Yacht Basin, the Regional
Board believes that the existing concentrations of tributyltin in
Shelter Island Yacht Basin sediments results from the leaching of
tributyltin from antifouling marine paints on vessel hulls. The
174 ng/g tributyltin concentration found in Shelter Island Yacht
Basin is close to the 193 ng/g concentration cited in Finding 11
as representing "background conditions* in Commercial Basin. For
this reason the Regional Board believes that the 193 ng/g
tributyltin concentration found at the "background" stations of
Ccommercial Basin incorporates the contribution of tributyltin
which can be expected from the leaching from vessel hulls alone.

14. Seweral conclusions can be drawn from the data which has been
obtained in Commercial Basin. The bay sediment data discussed in
Findings 10 and 11 shows that concentrations of copper, mercury,
and tributyltin at stations F, G, H and J are elevated with
respect to the background concentrations. The paint composition’
data cited in Finding 12 shows that copper and tributyltin are
used in marine anti-fouling paints. (Mercury is also present in
marine antifouling paints in use prior to 1970.) The sample
results of waste collected from the Koehler Xratt company surface
yard drain cited in Finding 9 shows that copper and mercury were
present in elevated concentrations. Discharges of miscellaneous
water flows from the work area through the exposed yard drains
into san Diego Bay cited in Finding % contained elevated
concentrations of copper and mercury. Based on the foregoing the
Regional Board finds and concludes that the elevated
concentrations of copper, mercury, and tributyltin in the bay
sediment at stations F, G, H and J resulted from discharges of
paint chips and other waste from Xoehler Kraft Company into san
Diego Bay. These waste discharges constitute a violation of the
Basin Plan prohibitions cited in Finding 3. These waste discharges

~ also show that Kkoehler Kraft Cospany is discharging pollutants
into san Diego Bay, a navigable water of the United sStates.
accordingly Koehler Kraft company must file an NPDES permit
application containing the items described in the Regional Board's
letter dated May 20, 1988.

15. In September, 1586 a report titled bDevelopment of Sediment
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17.

18.

19.

rplerant to heavy metal contamination than the organisss found in
Puget sound. The Regional Board finds and concludes that, in this
instance, the Puget Sound AET values represent the best
information available on the sediment pollutant concentrations for
copper and mercury which could adversely affect the beneficial
uses of San Diego Bay.

As previously stated in Finding 12, tributyltin is a biocide used
in antifouling vessel paints. The antifouling paint prevents the
fouling of the vessel hull by releasing tributyltin into the
surrounding water. ODepending on environmental conditions,
tributyltin is eventually degraded into dibutyltin, monobutyltin,
and ultimately to elemental tin. Tributyltin is one to two orders
of magnitude more toxic than dibutyltin, which is more toxic than
monobutyltin. Tributyltin is lipophilic, rapidly adsorbs to
marine sediments, and can penetrate bioclogical membranes.
sensitivity to tributyltin varies among aquatic species.
Gastropods and bivalves are the most susceptible organisms
affected at tributyltin water concentrations as low as 0.02 to
0.14 ug/l, followed by crustaceans at 0.03 to 0.14 ug/l, algae at
0.1 to 0.35 pg/l, and tishes at concentrations of 0.2 ug/l or
greater. Sublethal effects on marine biota caused by tributyltin
include reproductive abnormalities, growth retardation, anatomical
abnormalitIes, bicaccumalation, and behavior changes.

Tributyltin has been investigated by the State water Resources
control Board's Priority Chemicals Progras. By memorandum dated
December 30, 1987 State Board staft presented a summary of the
tindings and recommendations contained in the forthcoming report
yributyltin in california waters. In this report State Boar
statf recommended a water quality criteria of 6 ng/l for
tributyltin in seawater to protect aquatic life. sState Board

_staff also recommended that this criteria serve as the basis for

adoption of water quality objectives in the california ocean Plan
and basin plans. 1In the absence of a standard for tributyltin in
San Diego Bay, the State Board's recoumended criteria of 6 ng/l
will be applied for purposes of establishing sediment cleanup
levels. water quality objectives for tributyltin in marine
sediments have not been established.

Regional Board and pepartment of Fish and Gawe staff conducted a
sampling survey of tributyltin water column concentrations
throughout San Diego Bay on August 19, 1987. The tributyltin
water column sample results are contained in the Qepartment of
Fish and Game's draft report, Preliminary Data Report on
rributyltin and PcBs in San Diego Harbor, March 30, 1988
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soncentrations as low as 0.1% ug/l and is believed to be a
specific biological indicator of e=levated concentrations ot
tributyltin. Because of the enormous amount of biological energy
devoted to shell chambering, the edible muscle tissue remains
small and the oysters are rendered commercially non-viable,
chambering oysters which are subsequently transplanted to clean
waters resume normal growth. The shell thickness index is defined
as the ratio of shell length to width and is a measure of the
degree of chambering. A low index indicates a high degree of
chambering; conversely, a high index indicates a lack of
chambering. Upon collection, the oyster shells were measured and
the edible tissue extracted and weighed. The results of the study
are contained in the Department of Fish and Game's dratt report
and are summarized below:

Mean Shell A

Location station Thickness Index Tissue Weight

Bay Entrance 1-4  4.55-11.84 mm 0.91-7.02 granms
Shelter Island 5-6 4.6 mn 0.37 grams
commercial Basin -9 3.85-6.59 nm 0.25-0.85 Qrams
Harbor Island South 10 4.04 mm 0.43grams
Harbor Island west 11-13 3.84-6.30 mnm 0.14-0.36 grams
Harbor Island East 16-22 4.31-5.30 mm 0.30-0.68 grams
Navy Cchannel 14-1% 4.79-4.91 mm 0.62-1.30 grams
Glorietta Bay 23~23% 3.94-35.28 ums 0.31-1.03 grams
7th sStreet 26-27 6.60-11.18mm 0.80-2.0 grams
Sweetwater 28-32 6.71-5.13 mm 1.56-4.7% granms

21. The data cited in Finding 20 shows that the 11.84, 11.18, and 9.13
mm shell thickness indices at stations 1, 27, and 30 in bay areas
less influenced by tributyltin were markedly higher than the 3.8s,
5.62, and 6.%9 mwm shell thickness indices found at stations 7, s,
and 9 1in Commercial Basin. The lovw shell thickness indices found
in the Commercial Basin oysters indicates a high degree of
chambering and is a direct result of the elevated tributyltin
concentrations found in Commercial Basin. The commercial Basin
oysters also exhibited high mortality and apparently reduced
edible tissue weights. = Oysters transplanted to other areas of the
bay having elevated tributyltin levels in the water column, for
example in marinas, exhibited adverse biological effects similar
to those observed in Commercial Basin. The Regional Board
believes that the waste discharges from Koehler Xraft company did
contribute to the adverse biological effects observed in oysters
transplanted to Commercial Basin. However the extent to which the
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It I Heraby ordersd, rPHat in accordance with california water ode
3ection 13304, Koehler Kraft Company shall comply with the following
Jirectives: '

1. Koehler kraft company shall forthwith tetuinate all waste
discharges to sSan Diego Bay.

2. Koehler Xraft company shall, no later than April 10, 1389, submit
an NPOES permit application containing the items listed in the
Regional Board's May 20, 1988 letter to Koehler Kraft Company.

3. Koehler Kraft company shall submit a report to the Regional Board
no later than June 30, 1989 (May 3, 1989 if Koehler Kraft Company
elects to follow the time schedule described in directive 4(b)
below) identifying a range of remedial action alternatives to
cleanup contaminated bay. sediment resulting from the discharge of
waste from Koehler Kraft company. The report shall, at a minimum,
contain a detailed analysis ot the cost, feasibility, and lateral
and vertical extent of contaminated sediment associated with
cleanup strategies a), b), and c) described below. 1In addition to
the evaluation of these cleanup strategies Koehler Kraft company
may propose an alternate cleanup strategy by evaluating the
criteria described in item d) below. The Regional Board will
evaluate the information submitted in the report and select a
cleanup level for the contaminated sediment.

a) Removal and/or treatment of the contaminated sediment to attain
the following background concentrations of sercury, copper, and
tributyltin in the bay sediment described in Finding 1l1:

Dry Weight
constituent Concentration
Mercury 0.81 mg/kg
copper ! 63 ng/kg
Tributyltin : 193 ng/9Q

b) Removal and/or treatment of the contaminated sediment to attain.
the following Apparent Effects Threshold (AET) dry weight
sediment concentrations for copper and mercury described in
Finding 15 and the State water Resources Control Board's.
proposed water quality criteria for tributyltin described in
Finding 18: :

constituent Concentration
Mercury "0.49 mg/kg

CUT 008171



cleanag @ Abatement
39-37

Jraoes MNo.

it

xoehles Kvafl Company

3

The proposed copper,. Wercury, and tributyltin concentrations
t 0o be attained in the sediment contamination zone will not
result in water quality less than prescribed in the Basin
Plan, Ocean Plan or other prescribed policies.

3. The remedial action alternative analysis report described in
Directive No. 3 shall be prepared and submitted in accordance with
the following alternative time schedule and criteria:

{a)Koehler Kraft company may participate in the cleanup project
being undertaken by Mauricio and Sons Inc., Bay city Marine, and
Kettenburg Marine in accordance with the following time
schedule:

(1)

(2)

(3)

(4)

Koehler Kraft company shall complete collection of the
Phase 1 samples described in commercial Basin Boatyards
Sediment Sampling Plan, San Diego california,
woodward Clyde consultants by March 17, 1989. All Phase
1 samples shall be taken to a depth of 6 inches.

Koehler Xraft company shall submit a report by March 24,
1989, which describes the results of sampling performed in
accordance with Directive 4(a) (1) of this Order. The
report shall include a discussion of the procedures which
will be used to collect and analyze samples for Phase 2.
the report shall alsoc include a discussion of the
locations proposed for the collection of samples and the
constituents for which the samples will be analyzed.

upon approval of the Phase 2 sampling plan by the Regional
Board Executive officer, Koehler Kraft company shall
complete collection of samples as described in Directive
No. a{a)(2} of this order no later than May 1, 1989.

Koehler Kraft Company shall submit a report by June 15,
1989, which describes the results of sampling performed in
accordance with Directive No. 4 (a)({3} of this oOrder.

(bykKoehler kraft Company msay as an alternative to Directive 4(a)
of this order comply vith the following time schedule for
submission of sample data:

(1)

Xoehler Kraft company shall submit a sampling plan by March
24, 1989, to determine the vertical and horizontal extent
of the bay sediment contamination resulting from the

"discharge of waste by Koehler Kraft company.
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Provisions

L.

' Koehler Kraft Company is located on lands owned by the san Diego

Unified Port District. The Port District is a governmental
agency. In addition the current lease for Koehler Kraft Company
requires that the Koehler Kraft Company comply with any applicable
laws of the state of california. Thus under water Code saction
13304, the Regional Board may name the Port District as a
responsible party for the purposes of compliance with this order.
The Regional Board will amend this order to include the port -
District as a responsible party only if Koehler Kraft Company

fails to comply with the terms and conditions of this cleanup and

abatement order. .

Koehler Kraft company shall provide Regional Board staff with a
schedule of sampling activities as it becomes available to enable
the Regional Board to witness sampling activities and obtain split
samples. Each sample result submitted to the Regional Board
shall, as a minimum, contain the following information:

a) The date, location, and time of sampling;

b) sample sediment depth;

c) The individual{s) who performed each sampling
or measurement; .

d) The date(s) analyses were performed;

e) The laboratory and the name of each individual
who performed each analyses;

f) The analytical techniques or methods used
including preservation techniques

g) The number of samples composited to represent
the concentration at each point; and

h} The results of such analyses. Sediment sample
results shall be reported in terms of dry
weight.

Koehler KXraft company shall submit copies of all field notes and
sample logs prepared during the collection of samples.

Sample results shall be submitted both in tabular form and plotted
on a map of the sampling area with lines of equal concentration
included.

collection, transport and analysis of sediment saﬁples {excluding
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STATE OF CALIFORNIA

CALIFORNIA REGIONAL WATER QUAI.ITY CONTROL BOARD
SAN DIEGO REGION

9771 Clsiremont Mese Bhvd., Suite B

San Diego, California 92124-1331

Teisphone: (819) 265-5114

GEQORGE DEUKMEJIAN, Gowmor

July 5, 1988

CERTIFIED MAJL - RETURN RECEIPT REQUESTED

Mr. Don Nay, Director

San Diego Unified Port District
P.O. Box 488

San Diego, California 92112

Dear Mr. Nay:

Enclosed is a copy of Cleanup and Abatement Order No. 88-86. This Cleanup and Abatement
Order was issued on June 30, 1988 to Mauricio and Sons, Inc. under the authority of California
Water Code Section 13304 for discharging waste in violation of Order No. 85-03, NPDES No.
CAO0107719, Waste Discharge Requirements for Mauricio and Sons. Inc., San Diego County.

As you know, Mauricio and Sons, Inc. is located on lands owned by the San Diego Unified Port
District. Therefore, as stated in Provision | of Cleanup and Abatement Order No. 88-86, the
Regional Board may name the Port District as a responsible party for the purposes of
compliance with this order. Provision | states that the Regional Board will amend Order No.
88-86 to include the Port District as a responsible party only if Mauricio and Sons, Inc.

fails to comply with the terms and conditions of this cleanup and abatement order and the

Port District fails to promptly use its governmental powers to achieve compliance with this
cleanup and abatement order.

You are hereby notified that you have the right to a public hearing before the Regional
Board concerning Cleanup and Abatement Order No. 83-86 on August 29, 1988. If you desire to
have a public hearing at the Regional Board's August 29 meeting, you must notify this office
of your request for the public hearing in writing by July 29, 1988. If no written request
" for a public hearing is received by July 29, a public hearing will not be scheduled. The
August 29 Regional Board meeting will begin at 9:00 a.m. in Room B109 of the State Office
Building, 1350 Front Street, San Diego.

If you have any questions concerning this matter please call Mr. James Munch at the above

D DR o

LADIN H. DELANEY
Executive Officer

Very truly yours,

JBM:bdk

cc:  Mr. Jeremy Johnstone, Environmental Engineer
Environmental Protection Agency
215 Fremont Street
San Francisco, California 94105

EXHIBIT NO. __
/21¥
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION ’

CLEANUP AND ABATEMENT ORDER NO. 88-86

MAURICIO AND SONS INC.
SAN DIEGO COUNTY

The California Regional Water Quality Control Board, San Diego Region ( hereinafter Regional
Boord) finds that:

1.

On October 22, 1979 this Regional Board adopted Order No. 79-66, NPDES NO. CA0107719,
Waste Discharge Requirements for Meuricio and Sons Inc.. Order No. 79-66
established waste discharge requirements prohibiting the discherge of various boet repair
wastes to San Diego Bay. The facility is located on the-shoreline of the Commercial Basin portion
of Sen Diego Bay at 2420 Shelter Island Drive on tand owned by the San Diego Unified Port
District in the City of Sen Diego. On April 22, 1985, this Regional Boerd adopted Order No.
85-03, NPDES No. CA0 107719, Waste Discharge Requirements for Meuricie and
Sons Inc. ;. San Diego County. Order No. 85-03 renewed the waste discharge requirements
contained in Order No. 79-66 and established additional waste discherge requirements
prohibiting the discharige of verious boat repair wastes to Sen Diego Bay.

-By letier deted February 4, 1988, Mr. Anthony Mauricio, Jr., President, Mauricio and Sons

Inc. reported that the company’s facility at 2420.Shelter Island Drive hed been sold to Nielson
and Beaumont Marine, Inc.. The letter stated that Mauricio and Sons Inc. would be responsible
for arry NPDES permit violations up to February S, 1988 and that Nielson and Besumont Marine
would be responsible from that dey forward. The NPDES permit violations discussed in this
order occurred prior to february 5, 1988. Accordingly the Reglonal Board has named Mauricio
and Sons inc. as the. party responsible for complience with the directives of this order. '

NPDES permits in the Sen Diego Region currently require shipyard and-boatyerd operators to
follow best-management practices-plens to prevent-the discherge of substances such as refuse,
rubbish, spent abrasives, paint, paint chips, and marine fouling orgenisms cleened from vessel
hulls.. Meuricio.and Sons, Inc. was required to submit a best manaegement practices plan as port
of the report of waste discherge for Order No. 85~03. The best managament practices plon
1dentified various measurss that Mauricio and Sons, inc. would undertake to prevent the
discharge of potiutants to San Diego Bay. The:best management practices plan was accepted by
the Regional Board and incorporated into f inding 6 of Order No. 85-03.

Order No. 85 03 contains the fonomnq appliceble terms ana conditions:
a) Prohibition A.2: "The deposition.or discharge of refuse, fubblsh mater fals of petroleum
origin, spent abrasives ( including old primer and antifouling painl) paint, paint chips, or

marine fouling orgenisms into Sen Diego Bay or at any place where they would be eventually
transported to San Diego Bay is prohibited.” )
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b) Dim Specification B.2: “Effiluent dischorged to San D!em Bay must be essentially free

b) “Settieable meterial or substances that form sediments which degrade benthic
communities or other aquatic 1ife.”

¢) “Substances taxic to marine 1ife due to increases in cmmntratim in marine waters or
sediments.”

c¢) Discharge Specification B.3: "The discherger shall comply with the Wuter Pollution Control
Plen described in Finding No. 6.

d) Provision D.1: “Neither the trestment nor the discharge of pollutents shall croete 8
pollution, contamination, or nuisance.ss dsfined by Section 13050 of the California Water

e) Provision D.11: “"The discharger shall, at all times, properly operate and maintain al)
faci}ities and systems of treatment and control {ond related-appurtenances) which are
instailed or used by the discherger 1o achieve compliance with:the conditions of this Order.
Proper operstion and maintenance includes effective per.formance, adequate funding,adequate
operstor staffing and training, and adequate laborstory and process controls including
approprtate quality assurance procedures. This provision requires the operation of backup
or auxiliary facilities or similar systems only when necessary to ochteve comphame with
the conditions of this Order.”

5. The Waler Quality control Policy for the Enclosed Bays and Estuorlos of
California, 1974 (hersinafter referred to as the Bays and Estuaries Policy) adopted by the
State Water Resources Control Board on May 16, 1974, contains water quality stendards
applicable to waste discherges to enclosed bays and estuaries such as Sen Dtego Bay. The Bays and
Estuar fes Policy does not contain numer ica) weter quatity abjectives for' waste discharges to
bays and estuaries. The Bays and Estuaries Palicy requires that discharges.of municipal
‘wostewater and industr ial process westewsters to enclosed bays and estuaries be phased out at
the eerliest practicable date. On June 16, 1988 the State Booard found in Order No. 88-4 that
miscelleneous water flows from boatyerds containing poliutants such as dry paints and
sandblasting abrasives did not qualify as o industrial process wastewster under the Bays and
Estuartes policy. Thus the Regtonal Board is not prohibited from granting waste discherge
requirements for discharges such as those described in Order No. 88-4. -

6.  OnNovember 17, 1983 the State Water Resources Control Board adopted the Water Quality

Control Plan, Ocesn Waters of Californis, 1983 (hereinefter Ocesn Plen). The Ocesn
Plan contains the following applicable water quality objectives.for copper and mercury:
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6-Month Daily Instantaneous
Constituent Dedion Maximum Maximum
Copper S uy/l 20 ug/t S0 pg/t
Mercury 0.14 ug/ 0.56 ng/1 1.4 uygN

in the findings and directives of this cleanup and abstement order, effiuent 1imitations and water
quelity objectives conteined in the Ocean Plan are used as a bassline to dstermine the potential
effects of waste discharges from Mauricio and Sons, Inc. on the water quality and beneficial uses
of Sen Diego Bay as well as approprists cleenup levels. The Ocean Plan is applicable to point
source discharges of waste to ocean waters; however the Ocesn Plan is not applicable to waste
discherges to enclosed bays such as San Diego Bay. The beneficial uses of San Diego Bay are
identical to those of the oosan. San Diego Bay waters are in hydrologic continuity to waters of the
open ocean; however, the bay waters are subject to less dilution than ocean waters. Thus the
water quality standerd to protect the benefictal uses of San Diego Bay watlers should be at leest as
stringent as the standerds in the Oceen Plan which provide for the protection of open ocean
waters. Accordingly the Regional Boerd finds thet, in the absence of numerical water quality
standords specifically applicable to Son Diego Bay, the numerical water quality standards
contained in the Ocean Plan should be used to protect the beneficial uses of Sen Diego Bay -

The Comprehensive Water Quality Control Plan, San Diego Basin (9) (Basin Plan)
adopted by the Regional Board on March 17, 1975, established the following beneficial uses for
the water's of San Diego Bay:

Industrial Service Supply

Navigetion

Water Contact Recrestion

Oceen Commercial and Sport Fishing

Saline Water Habitat

Preservstion of Rare and Endangered Species
Marine Habitat

Fish Migreation

Shellﬂsh Harvesting

On February 2, 1988 Reglonal Board staff and California Department of Fish and Game staff
collected sediment samples from the Commer-cial Basin portion of Sen Diego Bay at the station
locations shown in Figure 1. Eight of the sediment samples collected on February 2, 1988 were
from & portion of Commercial Basin directly fronting Mauricio and Sons, Inc. at Stations AA, AB,
AC,AD, AE, and AF. The sample resulls are summarized below:

Range of

Dry Weight Number of
Copper 276-3120 mg/kg 8
Tributyltin 958-9607 ng/g 8
Mercury 3.61-12.22 mg/kg 8
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As shown in Figures 2, 3, and 4 concentrations of copper , tributytin, and mercury decresse
markedly with distance from the Meuricio end Sons, Inc. facility.

Sediment samples wers also collected at Stations A, B, CC, and CD on February 2, 1988. Because
of their locations these four stations ars expected to be leest influencad by Commercial Basin
bostyard activities ( See Aree !l in Figures | through 4). These stations hed markedly lower
concentrations of copper , tributyltin, and mercury than the stations fronting the Mauricio and
Sons, Inc.. The sample results for thess stations ere summari2ed below:

Range of Mean
- Dry Weight Number Of Dry Weight
Constituent Concentration Samples
Copper 49-77 mg/kg 4 63 mg/kg
Tributyltin 83-240 ng/g 4 193 ng/g
Mercury 0.53-1.26 mg/kg 4 0.81 mg/kg

For. purposes of evaluating the environmental effects of boatyard activities in Commercial Basin,
the Reglonal Boerd believes it is.ressonsble to use the sediment quality st Stations A, B, CC, and
CD to represent "background conditions™.

Cuprous oxide, other copper compounds and tributyitin are antifouling agents commonly used in
vesse) paints to inhibit the growth of mar ine orgenisms on hull bottoms. Mercury and mercuric
salts wers extensively used in antifouling marine paints as an antifouling agent prier to 1970.
In 1970 the use of mercury and mercuric salts in antifouling marine paints was discontinued.

The background concentration of tributy!tin in the sediments and water column of Sen Diego Bay
can also be influenced by the continuous leaching of tributyltin from the hulls of vessels moored
in the bay in addition to waste discharges from boetyards/shipyards. in order to estimate the
tributyltin contribution from moored vessels, Regionai Board and the Department of Fish and
Gorne staff collected 3 sediment samples for tributyltin analysis from the Shelter Island Yacht
Basin portion.of Sen Diego Bay on May 10, 1988, Shelter Island Yacht Besin receives no
bostyard discherges but has extensive marina facilities. The tributyltin concentration in these
sediment samples ranged from 138 to 231 ng/g, with a mean concentration of 195 ng/g. Since
thers are no direct discharges of waste from. boatyard facilities into.Shelter islend Yacht Basin,
the Regional Boord believes thet the existing concentrations of tributyitin in.Shelter Islend
Yacht Basin sadiments results from the leaching of tributyitin from antifouling marine paints on
vesssl hulls. The 195 ng/g tributyitin concentration found in Shelter Island Yacht Basin is
essentially equal to the 193 ng/g concentration cited in Finding 10 as representing “background
conditions” in Commercial Basin. For this resson the Regional Board believes that the 193 ng/g
tributyitin concentration found at the “background™ stations of Commercial Basin incorporates
the contribution of tributyltin which can be expected from the leaching from vessel hulls alone.

Msuricio and Sons Inc. has a sedimentation sump just adjecent to the tideline and beneath the
merine raiiway which receives runoff from sterm gvents as well as miscellaneous water fows

CUT 007800



Cleonup end Abetement S
Order No. 88-86 .
Meuricio and Sons Inc.

14,

15,

from the work ares. The purpose of this sump is to remove, by gravity settling, perticulate
motter such a8 peint chips from the miscellansous work orea water fows. Overflow water from
the sump is dischergad to San Diego Bay. The sump is periodically inundsted by bay water
during periods of unusuel high tides. in order to obtain a chemical analysis of paint chips that
may have been discharged from this sump, Regtonal Boerd staff collected a sampie of the waste
deposit in the sump on Februery 2, 1988. The sample results are ss follows:

Dry Weight
Constituent Concentration
Copper 17,300 mg/kg
Mercury S.16 mg/kg

Paint chips were extracted from additional sediment samples collected March 8, 1988 at twenty
stations in Commercial Besin by Reglonal Boerd and Department of Fish and Game staff. The
paint chips were quantified end analyzed for heavy metals and tributyitin and the sediment
samples were analyzed for tributyltin. The paint chips were nat analyzed for mercury due to
insufficient sample size. Results of the paint chip and sediment analysis for Stations AB, AD, AE,
and AF in dry weight are as follows:

Copper Tributyltin Tributyltin

Station  Paint Chips' Paint Chip Paint Chip Sediment
AB 0.05 grams 62,000 mg/kg - 1,821 ng/g
AD 0.34 grams 27,000 mg/kg - 2,549 my/g
AE 1.17 grams. 2,100 mg/kg 2,125.827mg/kg 3,695 ng/p
AF 1.72 grams 180,000 mg/kg - 10,420 ng/g

1 Paint chip quantity extracted from approximatasly 3,500 grams (dry weight) of sediment.

A lineer regression anatysis of the sample results from the 20 stations done by the Department
of Fish and Geme shows that there is a statisticaily significant corrslation between the
concentration of paint chips and the tributyitin concentration in the sediment. The concentration
of tributyltin in sediment increeses as the concentration of paint chips in sediment increases.

Several conclusions con be drawn from the data which has been obtained in Commercial Basin.
The bay sediment data discusaed in Findings S and 10 shows that concentrations of copper,
mercury, and tributyitin at Stations AA; AB, AC, AD, AE, and AF are very elevated with respect
to the background concentrations. Furthermore, the bay sediment data collected by Regional
Board staff on February 2, 1988 shows that sediment concentrations of copper, mercury, and
tributyltin in the bay sediment decreass merkedly with distance from the Meuricio and Sons,
Inc. fecility. The paint composition data cited in Finding 11 shows that copper and tributyltin
are used in marine antifouling paints. (Mercury is 81so present in marine antifouling peints in
usse prior to 1970.) Thesample results of waste collectsd from the Mauricio and Sons, inc.
sump cited in Finding 13 shows that copper and mercury were present in eleveted .
concentrations. Analysis of paint chips segregated from the bay sediment at Stations AB, AD, AL,
and AF showed high concentrations of copper and tributyltin. Based on the foregoing the Regional
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Boord finds and concludes that the elevated concentrations of copper , mercury, and tributyitin in
the bay sediment at Stations AA, AB, AC, AD, AE, and AF resulted from discherges of paint chips
and other wasts from Mauricio and Sons, Inc. into Sen Diego Bay. Thess waste
constitute a violation of Prohibition A.2, Discharge Specifications B.2 and B.3 and Provisions
D.1and D.11 of Order No. 85-03.

in September, 1986 3 report titled Development of Sediment Quality Yalues for Pugst
Seund was published as a joint effort of the Puget Sound Estuery Program and the Puget Sound
Dredged Disposal Analysis. The work was performed by Tetra Tech, inc. with funding snd
support from the U. S. Environmental Protection Agency, the U. S. Army Corps of Engineers and
the Stete of Weshington Departments of Ecology ond Natural Resources. The report evaluates
options for sediment management and identifies numer ical vaiues for concentrations of
chemicals in sediments that appeer to be associated with adverse biological effects in Pugst
Sound. One methodology discussed in the report for determining limiting sediment
concentrations is the Apparent Effects Threshold (AET) approach. The determination of AET
sediment: values for verious chemicals was based on oyster bioassays, smphipod bioassays and

-abundence of benthic infauna. The AET sediment concentration for a given chemical is.defined as

the sadiment concentration of a chemical, sbove which, statistically significant biologicat effects
(eg., mortality in amphipod biosssays, depressions in the abundance of benthic infauna) could
slways be expected to occur. The lower limit AET sediment concentrations in dry weight for
copper and mercury concentrations (AET values for tributyitin have not been developed) in
sediment are listed below:

Chemical  AmohipodAETValue ~  Ovster AETValue  BenthicAET Yolue

Copper 310.0 mg/kg 290.0 mg/kg 170.0° mg/kg
Mercury 1.7mg/kg 0.49 mg/kg 0.52 mg/kg

The mmgas of weste from Mauricio and Sms; Inc. cited in previous findings have caused bay
sediment concentrations of mercury and-copper in the vicinity of Mauricio snd Sons; Inc. to
excoed the AET sediment concentrqtlon criteria.cited above.

Currently thers are no sediment quality values specifically established for San Diego Bay.
Although there are limitations that are inherent in transferring AET sediment quality standerds
from one.water body to anather, the Puget Sound AET values still provide useful guidance in
predicting the environmental consequences of the sediment quality in.Commerctal Basin. There
ore severel similarities in the environmental conditions which-are present in Puget Sound snd
Seni Diego Bay. - The potential sources of both copper and mercury contaminents are believed {o
be similer in Puget Sound and Sen Diego Bay. Both water bodies have extensive areas of boet and
ship repair facilities. Although the nstural biota may be somewhat different between the two
orees, it is unlikely that San Diego Bay orgenisms would be significently more tolerant to heavy
metal contaminetion than the organisms found in Puget Sound. The Regional Boerd finds and
concludes thet, in-this instance, the. Puget Sound AET values represent the best information
avallsble on the sediment pollutant concentrations for copper and mercury which:could
adversely affect the beneficial uses.of Sen Diem Bay.

As previously stated in Finding 11, tributyltln fs a biocide used in antifouling vessel paints. The

CUT 007802



Cleanup and Abstement 7
Order No. 88-86 :
Mouricio and Sons Inc.

20.

antifouling peint prevants the fouling of the vesse! hull by releasing tributyltin into the
surrounding water. Depending on environmental conditions, tributyitin is eventueily degraded
into dibutyitin, monobutyitin , and ultimatsly to elemental tin. Tributyltin is one to two orders
of magnitude mors taxic then dibutyitin, which is more toxic then monobutyitin. Tributyltin is
lipophtlic, rapidly adsorbs to marine sediments, ond con peneirate biological membranes.
Sensitivity to tributyltin veries amang aquetic specfes. Gestropods and bivalves are the mast
susceptible orgenisms affected &t tributyItin water concentrations as low 83 0.02 10 0.14 ug/1,
followed by crustaceons at 0.09 t0 0.14 ug/1, sigee ot 0.1 10 0.35 ug/V, ond fishesat
concantrations of 0.2 ug/1 or greater. Sublethal effects on marine biota coused by tributyltin
include reproductive abnormalities, growth retardetion, amlnmicel abnormalities,
bioaccumaletion, and behavior changes.

Tributyltin hss been investigated by the State Water Resources Control Board's Priority
Chemicals Program. By memorandum dated December 30, 1987 State Board steff presented a
summary of the findings and recommendations contained in the forthcoming report Tributyltin
in California Waters. in this report State Board staff recommended a water quaifty criteria
of 6 ng/1 for tributyltin in seawater to protect squatic life. State Boerd staff also recommended
that this criteria serve as the basis for adoption of water quality objectives in the California
Ocean Plan and basin plans. In the abisence of a standard for tributyltin in‘"San Diego Bay, the
State Board's recommended criteriaof 6 ng/1 will be applied for purpeses of establishing
sadiment cleanup levels. Wulsr quality objectives for tributyltin in merine sediments have not
bean established.

Regional Board and Department of Fish and Game staff conducted o sumpHng survey of
tributyitin water column concentrations throughout Sen Diego Bay on August 19, 1987. The
tributyitin water column sample results are contained in the Department of f ish and Game's
draft report, Preliminary Data Report on Tributyitin and PCBs in Sen Diego
Harbor , March 30, 1988 and are summarized below:

Range of Mean

Tributyltin Number of Tributyitin
Location Station Concentretions Samples Concentrations
Bay Entrance -4 <7-36 ng/1 4 22 /1
Shelter Is Yacht Bn 5-6 210 ng/1 1 210 ng/1
Commercial Basin 7-9 75-420 ng/1 3 262 /1
Horbor {stand South 10 24 /1 | 24 /1
Harbor Islend West 11-13 160 ng/l | 160 ng/1
Horbor island East 16-22  10-28 ng/1 2 19 ng/1
Nevy-Channel 14-15  34-56 ng/1 2 45 g/}
Glorietta Bay 23-25 98 ng/1 1 38 ng/1
7th Street 26-27 <7 ng/h 1 <7 ng/1
Swestwater 28-32  18-21 ng/l 2 20 ng/1

As shown in the table above the meen tributyitin concentrations in bay waters rongbd from a low
of <7 ng/! at the Tth Street stetion toa high of 262 ng/1 in Commercial Basin. The meen
concentration of tributyltin in Commercial Basin, based on the August 19 sample data, exceeded
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the mean tributyitin concentrations fn all other arees of Sen Diego Bay. The meen tributyltin
concentration of 262 ng/1 in Commercial Basin is in excess of concentrations known to couse
adverse effects on marine biots and s over 43 times grester: then the State Boerd's Water
Quality Criteris of 6 ng/1. As discussed in Findings 9 and 10, the discherge of paint chips
significantly contributed to the eleveted concentrations of tributyltin in the sediment fronting
Maur icio and Sons, Inc.. Thess sadiment concentrations in turn contributed to the eleveted
tributyltin concentrations found in the water column of Commercial Basin. The Regionel Board
recognizes thet the leaching of tributyltin from boat hulls is also & mejor source of tributyitin
in San Diegn Bay. As a consequence of such boat hull leaching, other arees of Sen Diego Bay not
subject to waste discharges from bostyards/shipysrds were also found to.contain tributyltin
concentrations in excess of the State Boerd's 6 ng/1 water quality criteria.

Oysters from Humboldt Bay wers transplentad to numerous locations throughout San Diego Bay
by Regional Board and Department of Fish and Gams staff in order to evaluate the biological
effects of tributyltin. The oysters were deployed in August, 1987 and collectad in December,
1987. The most notable effects are growth reduction and a.characteristic shell thickening
response known as chambering. Chambering fn oysters occurs at tributyltin concentrations as
low 8s 0.15 ug/1 and s believed to be a specific biological indicator of elevated concentrations of
tributyltin. Because of the enormous amount of biological energy devoted to shell chambering,
the edible muscle tissue remains small and the oysters are rendered commercially non-viabls,
Chambering oysters which ere subsaquently transplanted to clesn waters resume mrmol
growth. The shell thickness index is defined as the ratio of shell length to width and is @ meesure
of the degree of chambering. A low index indicates a high degree of chambering; conversely, a

high index indicates a lack of chambering. Upon collection, the oyster shells were meesured and

the edible tissue extracted and weighed. The results of the study are contained in the Departmant
of Fish and Game's draft report and are summerized below:

Mean Shell

Location Station Thickness {ndex Tissue Weight

Bay Entrance 1-4 455-11.84 mm 0.91-7.02 grams
Shelter 1slend 5-6 4.64 mm 0.37 grems
Commercial Basin 7-9 3.85-6.59 mm 0.25-0.65 groms
Horbor istand South 10 4049 mm 0.45 grams
Harbor IslendWest  11-13 3.84-6.50 mm 0.14-0.36 grams
Herbor IslandEost  16-22 4.31-5.30 mm 0.30-0.68 grams
Navy Channel 14-15 4.79-4.91 mm 0.62-1.30 grams
Glorietta Bay 23-25 3.94-528 mm 0.31-1.03 grams
Tth Street 26-27 6.60-11.18 mm 0.80-20 grems
Sweetweter 28-32 6.71-9.13 mm 1.56-4.79 grams

The data cited in Finding 21 shows that the 11.84, 11.18, and 9.13 mm shell thickness indices
ot Stations 1, 27, and 30 in bay aress less influenced by tributyitin were markedly higher than
the 3.85, 5.62, and 6.59 mm shel] thickness indices found at Stations 7, 8, end 9 in .
Commercial Basin. The low shell thickness indices found in the Commercial Basin oysters
indicates a high degree of chambering and is a direct result of the elevaled tributyitin
concentrations found in Commercial Basin. The Commercial Basin oysters also exhibited high
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mortality and apperently reduced edibis tissus weights. Oysters transplanted to other arees of
the bey having elevated tributyltin levels in the water column, for example in merines,
exhibited adverse biological effects similer to those observed in Commercial Basin. The Regional
Board believes thet the waste discherges from Mauricio and Sons, Inc. did contribute to the
adverse biological effects observed in oysters transplented to Commercial Basin. However the
extent to which the adverse biological effectsmwmbvmmmsdnrms.asopmto
the leaching of tributyitin from bost hulls, fs not known.

B lologists from the Mass Landing Mar ine Laboratory are currently evaluating the impact of
boats on biological communities in Sen Diego Bay. The preliminary data (contained in the
Preliminery Data Report on Tributyltin and PCBs in San Disgo Herbor, March
30, 1988) reveel general patterns and show that dramatic biological changes have occurred in

portions of Sen Disgo Bay where boats are most numerous. In general, aress with high densities

of boets such ss Commercial Basin, ars character 12ed by the lack of species diversification.
Benthic fauna in Commercial Basin is dominated by serpulid tube worms, while other groups of
organisms are reduced or absent. Overall, blomass is low and bare substrate s common. While
the mejor emphasis of the study is on the effects of boat densities, with the concomitant leaching
of entifouling agents into the bay, the Reglonal Boord believes that the waste discharges
containing tributyitin, copper and mercury from Mauricie and Sons, Inc. contributed to the
adverse biological effects cited in this study.

24, The Mauricio and Sons, Inc. wasts discharges caused the bay sediment concentrations of mercury

25.

26.

/t /s Hereby Oraéreg, Thet in sccordance with California Water Code Section 13304, Maur icfo and Sons,

and copper in the vicinity of Mauricio and-Sons; Inc. to exceed the AET sediment concentration
criteria cited in Finding 16. The Mauricio and Sons, Inc. waste discharges havs also contributed
to tributyitin concentrations in the water column of Commercial Basin exceeding the State
Boerd's Water Quality Criteriaof 6 ng/). The Mauricio and Sons, Inc. wasts discharges have also
contributed to increesed chamber ing and reduced edible tissue weight in oysters transplanted to
Commercial Besin. Furthermore the Mauricio and Sons, Inc. waste discharges have contributed
to substantial degradation in the.biological communities of Commercial Basin. The Mauricio and
Sons, Inc. waste discharges have impaired the merine habitat and shellfish harvesting beneficial
uses of the Commercfal Basin portion of Sen Diego Bay. Based on the foregoing, the Regional
Boerd finds and concludes that the waste discharges from Mauricic and Sons, inc. have caused a
condition.of pollution as defined in Water Code Section 13050 in the Commercial Basin portion
of Son Dlego Bay. This constitutes a violation of Provision D. 1 of Order No. 85—03.

Based on the above findings the Regional Board finds that Maur icio and Sons, Inc. discharged
waste to the Commercial Basin portion of Sen Diego Bay in violation of requirements set forth in
Order No. 85-03.

This enforcement action is exempt from the provisions of the California Environmental Quailty
Act ( Public Resources Code, Section 21000, et s8q.) in accordance with Section 15321 Chapter
3, Title 14, California Mninistrative Code.

inc. shall comply with the following directives:
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1. Mauricio and Sons, inc. shall womllareporttommm!MmW then November 1, 1988
~ {dentifying a rongs of remedial action aiternatives to clesnup contamineted boy sediment multino
from the discherge of waste Mauricio and Sons, Inc.. The report shail, ot a minimum, contain a
detailed analysis of the cost, feasibility, and Tasteral and verticel extent of contamineted sediment

associated with cleanup strategies a), b), and ¢) described below. (n addition to the evalustion of
these cleanup strategies Mauricio and Sons, Inc. may: propose an alternate cleenup strategy by
evaluating the criterfa descr ibed in 1tem d) below. The Regional Board will evaluste the information
submitted in ihe report and select a cleenup level for the contaminated sediment,

a) Removal and/or treatment of the-contaminated sediment !ouuotn the following beackground
concentrations of mercury, copper, and trfbutyitin in the bay sediment descr ibed in Finding 10:

| Dry Weight
Copstituent
‘Mercury ~0.81 mg/kg
Copper 63 mg/kg
Tributyitin 193 ng/g

b) Removal and/or treatment of the contaminated sediment to-attain the following Apparent Effects
Threshald (AET) dry weight sediment concentrations for copper and mercury described in
Finding 16 and the State Water Resources Control Board's proposed water quality criterta for
tributyitin described in Finding 19:

Constituent Concentration
Mercury 0.49 mg/kg
Copper 170 mg/kg
Tributyitin 6 ng/l

Under this alternative 1t will be necessary to ascertain the degree of tributyitin migration from
the sediments to the water column that will occur and to demonstrate that any tributyltin
migration will not cause the 6 ng/! waler quality criteria to be exceeded in either the water

~ column.or the interstitial water found within the sediment.

¢) Removal and/or treatment of contaminated sediment to attain the following Ocean Plen weter
‘quality objectives for copper and mercury described in Finding 6 and the State Water Resources
Control Boerd's proposed water quality criter fa for tributyitin described tn Finding-19 in the
water column and interstitial water:
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Congtituent Concentration
Mercury 0.14 g/l
Copper S gyl
Tributyitin 6 ng/l

Under this alternative it will be necessary o asceriain the degree of copper, mercury, and
tributyitin migration from the sediments to the water column that will occur and to demonstrats
that any copper , mercury, and tributyltin migration will not couse the above concentrations to
be exceeded in either the water column or the interstitiel water found within the sadiment.

d) | Any remedial action alternative proposing the attainment of copper, mercury, and tributyltin
concentrations in the sediment, water column and interstitial water that would comply with the
following criteria:

1. The proposed copper, mercury, and tributylitin concentrations to be attained in the affected
Son Diego Bay sediment contamination 2one will not alter the quality of Sen Diego Bay waters
to a degree which unreesonably affects the bmeﬂcml uses of San Diego Bw T

2. The proposad copper, mercury, and tributyltin concentrations to be sttained in the sediment
contemination 2one will be consistent with the maximum benefit to the people of the stste.

3. The proposad copper , mercury, and tributyltin concentrations to be attained in the sediment
contamination 2one will nol result in water quality less than prescmbed in the Basin Plan,
Ocean Plan or other prescribed policies.

2. Mauricio and Sons, Inc. shall no later than May 1, 1989 cleanup the contaminaled bay sediment to
the level prescribed by the Regional Board under Directive 1 of this order.

3. Mauricio and Sons, inc. shall no later than March 1, 1989 submit a post-cleanup sampling plan to
verify the sttainment of the prescribed cleanup stenderds in the aree of sediment contamination
defined under Directive 1 of this order. Upon the approval of the sampling plan by the Regional
Boerd Exacutive Officer, Mour fcio and Sons, Inc. shall collect and anatyze the samples prescribed in
the sampling plan. The post cleanup sampling results shall be submitted to the Regional Boerd no
later than July 1, 1989,

4.  Mauricio and Sons, Inc. shall upon implementation of the selacted cleenup alternative, submit
cleanup progress reports 1o the Regional Board on a quarterly basis, until in the opinion of the
Regional Boord Executive Officer, the cleanup of the conleminated sediment has been compieted. The
reports shall contain information discussing the progress made toward attaining the final selected
clesnup criteria for the bay sediment. Specific information to be inciuded tn the quarterly progress
reports will be determined by the Regional Board Executive Officer upon the selection of the
sediment cleanup standerd. The reports shall be submitted in accordance with the following
reporting schedule:
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Begorting Schedule

Januery, February, March
April, May, June

July, August, September
October , November, December

5. Mauricio and Sons, Inc. shall dispose of all contam inated sediment in accordence with all applicable

state and federal regulations.

Provision

1. Mouricio and Sons, Inc. 1s located on Jands owned by the San Diego Unified Port District. The Port

Reoort Due

April 30
July 30
October 30
Januery 30

District is a governmental agency. In addition the current lease for Meuricio and Sons, inc. requires

that the Maur icio and Sons, Inc. comply with any applicable lews of the State of California. Thus
under Water Code Section 13304, the Regional Board may name the Port District as a responsible
party for the purpases of compliance with this order. The Regional Board will amend this order to

include the Port District s a responsible party only if Mauricio and Sons, Inc. falls to comply with
the terms and conditions of this cleenup and abatement order and the Port District fails to promptly

uss its governmental powers to achieve comp!iance with this.clesnup and sbalement order.

Ladin H. Delaney
Executive Officer

Ordered by

Dated: July 5, 1988

JBM:DSJ:DTB
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FIGURE 1. Commercial Basin, showing location of stations where sediment samples have been collected.
The sediment at stations within Area I has been significantly affected by waste discharges from Mauricio and
Sons, Inc. Stations within Area II are believed to be least influenced by the boatyards of Commercial Basin, and

are considered to represent "background conditions”.
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FIGURE 2. noanoan.m.w_moz of Copper (mg/Kg) found within surficial sediments of Commercial Basin.
The sediment at stations within Area I has been significantly affected by waste discharges from Mauricio and
Sons, Inc. Stations within Area I are believed to be least influenced by the boatyards of Commercial Basin, and

are considered to represent "background conditions®.
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The sediment at stations within Area I has been significantly affected by waste discharges from Mauricio and
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FIGURE 4. Concentration of Mercury (mg/Kg) found within surficial sediments of Commercial Basin.
The sediment at stations within Area I has been significantly affected by waste discharges from Mauricio and
Sons, Inc. Stations within Area Il are believed to be least influenced by the boatyards of Commercial Basin, and

are considered to represent "background conditions”.
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' CAULIFORNIA ' ‘ GEQRGE DEUKME i aN Governor
NORNIA REGIONAL WATER QUALITY CONTROL BOARD .

SAN DIEGO REGION

6154 Mission Gorge Road ’l
)&u;l' Suite 205/Enter: Suite 106) s
San Diego. Calrformia 92120~ 1939
Teleohone 1(619) 265.5114

Decewber 12, 1985 CERTIFIED - RETURN RECEIPT REQUESTED

¥r. Glenn M. Howell

Vice President

Paco Terminals, Inc.

P. 0. Box 2026 '
National City, California 92050

Dear Mr. Howell:
CLEANUP AND ABATEMENT ORDER RO. 85-91

Enclosed is a copy of Cleanup and Abatement Order No. 85-91. Prior to
initiation of Paco Termwinals, Inc. operation in 1979 Regional Board staff and
Department of Fish and Game staff performed sampling at various designated
stations in the portion of San Diego Bay adjscent to Paco Terminals, Inc. This
sanpling has continued on a regular basis to the present. Samples taken
included both bay sediment and wussel tissue, which iz an excellent proven
bioaccusulative indicator of toxic pollutant concentrations. Results of the
aforementioned sampling have shown a considerable increase in copper concen-
trations sdjacent to Paco Terminals, Inc. in both San Diego Bay sediment and
auseel tissve.

—

The increase of copper concentration in San Diego Bay sediments adjacent to
Paco Terminals, Inc. are a direct result of copper ore discharges from the
unloading, storing and shiploading operations of Paco Terminals, Inc. The
Department of Fish and Game has determined, in a memorandus to me dated
December 31, 1984, that, "In effect, the Paco situation tcprclonﬁo 8 marine
toxic waste site which if left in place will negatively influence the normally’
occurring, natural living resources of that sres for an indefinite time
period.” The discharge of copper ore to San Diego Bay alse represents a
violation of the terms and conditions of Order Ne. 84-50, (NPDES No.
CAD107930) and accordingly I am issuing Cleanup and Abatement Order No. 85-91
under suthority of California Water Code Section 13304. Section 13304
provides:

(a) Any person vho has discharged or discharges vaste into the vaters of
this atace in vislation of any waste discharge requiresent or other
order or prohibition issued by a regional board ar the state board,
or vho has caused or permitted, causes or permits, or threatens to
cause or permit any vaats to be discharged or deposited vhere it is,

X or probably will be, discharged into the vaters of the stste and

' crwatws, or threatens to create, & condition of pollution or
nuisance, shall upon order of the regional board clean up such waste
or abate the effects thereof or, in the case of threatened pollution

EEXHIBIT NO.___
g 1219
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or nuisance, take other necessary resedial action. Upon failure of
any person to comply with such clesnup or abatement order, the
Attorney General, at the Request of the board, shall petition the
superior court for that county for the issuance of an injunction
requiring such person to comply therewith. In any such suiz, the
court shall have jurisdiction to grant a prohibitory or wandatory

{njunction, either preliminary or permanent, as the facts may
warcant.

{b) The Regional Board may expend available wmoneys to perform any
cleanup, sbatement, or remedial vork required under the circum-
stances set forth in subdivision (a} which in its judgment i
required by the magnitude of endeavor or urgency of prompt action
needed to prevent substantial pollution, nuisance, or injury to any
waters of the atate. Such action may be taksn in default of, or in
addition to, remedisl vork by the waste discharger or other persons,
and regardlees of whether injunctive relief is being sought. The
regional board may perform the work itself, or by or in cooperation
with any other governmental sgency, and may use rented tools er
equipment, either with operators furnished or unoperated. Notwith-
standing any other provisions of lawv, the regional board may enter
into oral contracts for such work, and the contracts, whether
written or oral, may include provisions for equipment rental and in
addition the furnishing of labor and msterials necessary to
accomplish the work. Such contracts shall be exempt from approval
by the Department of General Services pursuant to the provisions of
‘Section 14780 of the Governaent Code.

(¢} If such vaste is cleaned up, the effects thereof abated, or, in the
case of threatened pollution or nuisance, other necessary remedial
action is taken by any governmental agency, the person or persons
wvho discharged the vaate, discharges the wvaste, or threatened ta
cause or permit the discharge of the vaste vithin the meaning of
subdivision (a), shall be liable to that governmental agency to the
extent of the ressonable costs actually fncurred in cleaning up such
vastes, abating the effects thereof, or taking other remed{al sction.
The amount of such costs shall be recoverable in a civil action by,

+ and paid to, such governmsental agency and the state board to the
extent of the latter's contribution to the cleanup costs from the
State Water Pollution Cleanup and Abatement Account or other
available funds.

(d) 1If, despite reasonabls effort by the regional board to identify the
person responsible for the discharge of waste or the condition of
pollution or nuisance, such person is not identified at the time

- cleanup, abatement or rswedial work must be performed, the Regional
Board shall not be required to issue an order under this section.

(s) "Threaten,” for purposes of this section, means s condition creating
a substantial probability of harm, when the probebility and
potential extent of harm make it reasonably necessary to take
ismediate action to prevent, reduce, or mitigate damages to persons,
property, or natural resources.
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(f) This section doee not impose any new liability for acts occurring

before January 1, 198], {f the acts wvere not in violation of

existing lsws or regulstions at the time they occurred.

(Amended by Stats. 1971, Ch. 1288, Staets, 1980, Ch., 808.)

(Mote the authority of regional boards in subsection (b) to expend
available woneys to perform cleanup vark vhen a clesnup order has
been issued under subsection (a), and prompt action 1is needed to
prevent substantial pellution or nuisance. PFull authority to take

all necesssry action can be delegated to the Executive Officer

(Section 13223). "Available moneys" ordinarily refera to ®moneys in
the State Water Pollution and Abatement account (Section 1l3441).
Funds made available from an outside source, such as the Federal
Covernment, could also constitute "available moneys.™ Note that

authority to expend moneys for cleanup requires an exercise of

judgment ba in vriting., A letter to the atate board should rsquest
needed funds and give the reasons in the context of the statute,
such as the existence of an ”ut;oncy of prompt action is needed to

prevent substantial pollution.”™ A previous phone call could

ascertain vhether necessary funds are available.)

Yoﬁ should be avare that the status of Paco Terminals, Inc.

and Cleanup and

Abatement Order No. 85-91 will be diacu-lod by the Regional Board at their

upcoming December 16, 1985 peeting. The meeting will begin st 9:30 a.m.

Room B109 of the State Building, 1350 Front Street, San Diego.
roprelentntivo(n) aay wish to attend this meeting.

in
You or your

I strongly urge a proapt and complete response to each directive of Cleanup
and Absatesent Order No. 85-91. Both my staff and I vill be happy to work with

you toward schieving compliance with the Cleanup and Abatement Order.

If you

have any questions or would like to set up a meeting to discuss this matter

further, please contact Mr. Jim Munch at (619) 265-5114.
Very truly yo;ru, i
l\kCLC{(;hV;)J . :Z:)<f’z

LADIN H. DELANZY
Executive Officer

M:rs
Enclosures
(3] ﬁr. Tomas Pirle

Pnvironwental Coordinator
‘Port of San Diego

Mr. George Devendorf
National City Fire Department
333 East 16th Street

P. O. Box 488 National City, California 92050

San Diego, California 92112
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION

CLEANUP AND ABATEMENT ORDER NO. 85-91

PACO TERMIMALS, INC.
NATIONAL CITY
SAN DIZGO COUNTY

The California Regional Water Quality Control Board, San Diego Rlegion (herein-
after Regional Board), finds that:

1. On Kovember 26, 1979 the Regional Board adopted Order No. 19~72, National
Pollutant Discharge Elimination System (NPDES) Permit No. CA0107930,
Vaste Discharge Regqulirements for Paco Terminale, Inc. Oxder No. 79-72
regulated a potential intermittent discharge of copper ore from Paco
Terminals, Inc., 8 copper ore transfer facility, located adjacent to San
Diego Bay. Orvder No. 79-72 contsined an expiration date of Navember 26,
1984. On Novesber 26, 1984 the Regional Board sdopted Order Bo. 84-50,
NPDES No. CAO0107930, Wastce Discharge Reguiremsents for Paco Terwinals,
Inc. San Diego County. Otrder No. 84-50 reneved the requirements of Order
No. 19-72 and added additional discharge prohibitions to eliminate
potential interwittent dischacrges of copper ore to San Diego Bay from
Paco Terminals, Inc.

2. Paco Terminals, Inc. ships an annual minimum of 137,750 tone of copper
concentrate, a rendered form of cupric ferrous sulfide ore (chalcopyrite)
through the San Diego Unified Port District's 24th Street Marine Terminal
on San Diego Bay. The copper ore is shipped to the marioe terminal via
railroad gondols cars. [Front-end loaders then stockpile the copper ore
on asphslt pads adjacent to the loading pier for storage. Upon arrival
of a transport ship the copper ore is moved to a container crane by the
front-end losders. The container crane then loads, using » claemshell
bucket, the copper ore onto ships for export to other destinations.

3. Due to the potential discharge of copper cre to San Diego Bay by both
stors runoff from the marine terminal area cosing in contact vith the
copper ors and vindborne trsusport of the copper ore, Paco Terminals,
Inc. was required by the Regional Beard teo develop a Water Pollution
Control Plan (Best Management Practices) to prevent the copper ore fros

being discharged to San Diego Bay under Provision B.2 of Order No.
79~72.

By letter dated November 26, 1979 Paco Tersinals, Inc. submitted the
following Water Pollution Comtrol Plan, vhich was subsequently approved
by Regional Boasrd staff.

s. Onsite storm drain inlets vould be covered vith a veter filtration
msaterial to prevent any discharge of copper ore through the storm
drains to San Diego Bay due to storm runoff.
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B. Copper ore stockpiles vould be covered with & nylon reinforced
polyethylene matarisl to prevent the discharge or epillage of copper
ore to San Diego Bay through vind action or storm vater tunoff.

c. During ship loading operations water trucks vould be used to prevent
the discharge or spillage of copper ore to San Diego Bay through
vind sction. In addition, net and nylon reinforced polyethylens
tarps vould be used to prevent the discharge or spillage of copper
ore to San Diego Bay.

d. After ship losding operations, street sveepers would be used to
resove any residusl copper ore fros the pavesent area.

4. Oon July 31, 1984 Paco Terwinals, Inc. submitted their application for
reneval of Order Eo. 79-72 and amended their November 26, 1979 Best
Management Practices Plan. The amended Best Management Practices Plan
vas approved by the Regional Board and included ss Finding No. 7 to Order
No. 84-50:

"s. The storage pad at Berth Four, 24th Street Terminal ia constructed
in such s manser that the pad slopes landvard in a line approx-
imately 150 feet from the plerface. Concentrates, once resoved from
the railcars will be stored in stockpiles behind the slopeline vhich
vill be clearly identified. This will eliminate the possibility of
any run off of concentrates over the pierface into the bay. By
placing the concentrates a greater distance from the bay, the
possibility of concentrate being blown into the bay will be further
reduced. (See Attachmeat A of this Order)

b. By storing the concentrate as described in paragraph a, all run off
water from the stockpiled concentrates will flow landward and will
be contained in the storage pad area. Storm drains on the pad vill
be sealed and closed with the exception of a tvelve inch riaser pipe,
the open end of vhich vill be covered with polyester filtration
cloth. Thie type of drainage systes vill allow vater to flow inte
the stors drain only after it has reached sufficient depth to allow
settling of the concentrates. The filtration cloth will further
reduce the possibility of discharge of contaminants.

c. Concentrates will only be placed on the shipside of the slopeline
during actual loading operstion as the concentrates are being placed
onboard ship. It is expected that there vill be a maximum of five
working days per sonth during wvhich the concentrates would be placed
on the shipside of the slopeline. At all other times the concen-
trates vill be stored on the landside of the slopeline.

d. At no time vill concentrates be stored or placed wvithin 20 feet of
the pierface. This 20 foot safety zone vill ensure that concen-
trates are kept back from the pierface to eliminate the possibility
of spillage into the bay es concentrstes are being handled on the
dock. This safety zone will be clearly identified. (See Temporary
Storage Boundary - Exhibit “A'" sttached hereto)
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.. Concentrates, once unloaded and stockpiled at the facility, will be
cowpletely covered vith nylon reinforced polyethylene tarpe vhich
vill be held in plsce by rubber ties. Tarps vill bde positioned and
secured to prevent any blowing of the stockpiled concentrates. The
terps vill remain over the concentrates at all times and vill conly
be removed {mmediately before vessel loading.

f. Once tarps are removed from the concentrates in preparation for
loading, and st all times during the loading operstiocn, Paco
Industries, Inc. vill maintain on hand a manned 3,000 gallon vater
truck. This truck is capsble of epraying a 40 foot vide path of
wvater and vill constantly patrol the entire dock area, spraying
vater a&s frequently ae necessary to wet down the concentrates,
thereby preventing it frow being blovn by the vind. Spraying of
vater on the shipside of the alopeline will be 1in the minimum
amounts necessary to prevent blowing of concentrates. In no event
will amocunts of water be added to concentrates in this area which
will permit tun off into the bay.

g During loading operations, concentrates vill be released frow the
clam buckst in to the ship's hold in such a manner that concentrates
will not be spilled into the water.

h. At the completion of loading concentrates on board ship, any concen-
trate residue remaining on the dock vill be immediately cleaned up
with froat end loaders and by hand with shovels and brooms. There
will be s nev emphasis on manual labor (shovels and brooms) in
cleanup operations since this i» the most thorough cleanup method.
In no event will water be used to clean concentrate residue from the
storage pad on the ship side of the slopeline. Any remasining
concentrates vill be stockpiled landside of the tlopeline and placed
under tarps as described above."

S. Order No. 79-72 contains the following applicable receiving vater limita-
tions and provisions:

a) Receiving Water Limitation A

“This discharge shall not cause a violation of any applicable vater
quality standard for receiving vaters adopted by the Regional Board
or the State Water Resources Control Act and regulations adopted
thereunder. If sore stringent applicable vater quality standards are
promulgsted or approved pursuant to Section 303 of the lederal Water
Pollution Contrel Act, or amendments thereto, the Regional Board vill
revise and modify this Order in accordance vith such sore stringent
standards.”

The water quality standacrds referenced above are contained in the
Regional Board's Compredensive Water Quality Control Plan Raport 1978
Amendwents, San Diego Basin ($) (Basin Plan). One pertinent vater
quality objective contained. in the Basin Plan states:

"All vaters shall be maintained free of toxic substances in concen-

trations that are toxic to, or that produce detrimental physio-
logical responses in humsan, plant, animal or aquatic life...”
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b) Provision B.1

"Neither the treatment nor the discharge of pollutants shell create a

pollution, contamination, or nuisance a3 defined in the California
Water Code.”

c) Provision B.2

"paco Tarminale, Irc. shall develop snd implesent a Water Pollution
Control Plan, scceptable to the Executive Officer of this Regional
Board, detailing mesns of controlling the discharge of pollutants
from the copper ore stockpiling and loading operation st the 24&th
Street Marine Terminal. In developing the plan, the discharger
should consider methods of segregating the stockpiled copper to
prevent contact vith storm runoff discharged to San Diege Bay. Upen
approval by the Exscutive Officer and the Regional Administrator,
the Water Pollution Control Plan developed by the discharger shall
become a conditiocn of this permit.”

6. Order No. 85-40 contains the following spplicable prohibitions, receiving
"  water limitations and provisions:

a) Prohibition A.2

“"The deposition of discharge of copper concentrate ore into San
Diego Bay or at any place vhere it vould be eventually transported
to San Diegc Bay is prohibited.”

Note: California Water Code Section 13050 defines contamination, polluticn
and nuisance as follows: :

1) "Contamination” mesans an impairment of the quality of the vaters
of the state by vaste to s degree which creates a hazard to the
public Nheslth through poisoning or through the spresd of
disesse. "Contaminstion” shall include sny equivalent effect
resulting from the disposal of waste, vhether or not waters of
the state are affected.

11) "Pollution”" weans an alterition of the quality of the vaters of
the state by waste to a degree which unreasonably affects (1)
such vaters for beneficial uses, or (2) facilities vhich serve
such beneficisl uses. "Pollution” may include "cootamination”.

111) "Nuissnce” means snything which: (1) is injuriococs te health, or
ia indecsnt or offensive to the senses, or an obstruction to the
free use of property, so as to interfere vith the comfortable
enjoyment of life or property, and (2) affects at the same time
an entire community or neighborhood, or any considerable nuamber
of persons, slthough the extant of the annoyance or damage
inflicted upon individuale may he unequal, and (3} occurs during
or as s result of the trestment or disposal of vastes.
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b) Discharge Specificetion B.2(c)

“rfflyent discharged to San Diego Bsy wmuset be essentially free
of...substances toxic to marine life due to {nctesees in concen-
tcations {n marine. .waters OC sediments.”

c) Discharge Specification B.3

*"The diacharger shall comply with the ¥Water Pollucion Control Plan
described in Pinding ¥o. 7. Any proposed emendment to the Water

Pollution Control Plan wust be approved in vriting by the Executive
Officer.”

d) Receiving Vater Limitations c.1(d)

"water shall not contain substances in concentrations that result in
the deposition of material that cause nuisance or advarsely affect
beneficial uses.” i

e) QReceiving Water Limitation
C.5(a) "Toxiciey”

"All vaters shall be maintained free of toxic substances in concen-
trations that are toxic to, or that produce detrimental physio-
logical responses in human, plant, animal, or aquatic life.”

£) Receiving Water Limication
C.6 "Toxic Materials Limitations

"The discharge shall not cause the following toxic material limitae-
tions to be exceeded in the receiving vaters upon the completion of
initial dilution except that limitations indicated for radiocsctivity
shall apply directly to the undiluted vaste effluenc.”

6-Moath! Deily? Instantaneous?
Constituent Unit Median Maximum Maxiwmum
_ Copper ng/l 5 20 50

The six-month median concentration liamit shall apply ss a moving
median of daily vslues for any 180-day period in which daily values
reprasent flov-veighted average concentrations within a 24-hour
period. For intermittent dischsrges, the daily values shall be
considered to equal zero for days on wvhich oo discharge occurred.

The daily maxisum lisitation shsll spply to the results of a single
compoaite sample collected over a period of 24 hours.

The instantanecus maximum concentration lisit shall apply to grab
sasple determinations.
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(g) Provieion D.1

"Neither the trestwent nor the discharge of pollutants shall creaze
s pallutien, contamination, or nuisance as defined by Section 130%
of the California Water Code."*

(h) Provision D.6

"This discharge shall not cause a violation of any applicable water
quality standard for receiving vaters adopted by the Regional Board
or the State Water Resources Control Board as required by the Clean
Weter Act and regulations adopted thereunder. If more stringent
applicable vater quality standarde are prosulgated or approved
pursuant to Section 303 of the Clean Water Act or Amendments
thereto, the Regionsl Board will revise and modify this Order in
accordance vith the wore stringent standards.”

The vater quality standards referenced above are contained in the
Regional Board's Comprehensive Water Quality Control Plan Repor:,
Saa Diego Basin (9) (Basin Plan) and amendments. One pertinent
vater quality objective contained in the Basin Plan states:

"All watars shall be msintained free of toxic aubstances in
concentrations that are toxic to, or that produce detrimental
physiologicsl responses in human, plant, animal or aquatic
1ife...” ’

7. The Water Quality Control Plan for Ocean Waters of California -.,1983
(Ocean Plan) vas adopted by the State Board on November 17, 1983. The
1983 Ocean Plan established beneficial uses of the ocean vaters of the
state, vater quality objectives, general requiresments for management of
vaste discharges ta the ocean, quality requirements for waste discharges,
and discharge prohibitions.

8., In a legal opinion issued on January 18, 1984 by the Office of the Chief
Counsel for the State Water Resources Control Board, it vas determined
that the Californis Ocean Plan water quality standards can be applied to
discharges in the sbsence of standards in the Bays and Estuaries policy.
Such suthority can be taken from the Porter-Cologne Act, Water Code
Section 13000 et seq. vhich requires Regional Boards, in the adoption of
vaste discharge requirements, to isplement relevant basin plans and to
take into considerstion the beneficial uees to be protected, the vater
quality ocbjectives reasonably required for that purpose, and the provi-
sions of Water Code Section 13241

9. The beneficial uses of San Diego Bay are:

*Note: The definjition of pollution, contamination and nuisance is
stated in Finding No. 5 and Californis Water Code Section 13050.
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(a) T[ndustrial eervice supply

(b) Navigation

(e) Water contact recrsstion

(d) MNoncontact vatsr recreation

(e) Ocean comsercial and sport fishing

(f) Saline vater habitat

(g) Preservation of rare and endangered species
(h) Marine habitat

(1) Tish migretzion

(§) Shellfish harveating

10. Oa October 28, 1968 the 3State Water Resources Control Board adopted
Resolution Bo. 68-16, Scetesent of Policy vith Respect to Maintaelning
Nigh Quallty Waters In Calffornis (hereivosfter referred to as the
Hondegradstion Policy). Under the terms and conditions of the Nondegra-
dation Policy, the existing (pre-discharge) vater quality of the San
Diego Bay wust be ssintained unless 1t is demonstrated that a decrease in
water quality (1) will be consistent vith saximum benefit to the people
of the State, (2) vill not unreasonably affect beneficial uses, and (3)
vill not result in water quality less thaa prescribed in the Basin Plan
or other adopted polictes.

11. Monitoring performed by Regionsl Board staff from 1979 to 1984 at
locstions adjacent to Paco Terainals Inc. has detected increasing levels
of copper concentrstions in the bay sediments. Results of samplas
collected in April, 1979, prior to initiation of Paco Terminals Inc.
operations, indicate an average copper concentrstion adjscent to Paco
Terminals Inc. of 110 milligrams per kilogram (ng/kg). The average
copper concentratien in samples collected by Regionsl Board staff in June
1983 and June 1984 at the locations previcusly sampled in 1979 vere 5551
mg/kg and 13,717 wg/kg respectively. ' ’

12. Additional documentstion of elevated copper concentrations in San Diego
Bay vaters and sediments has been obtained from the Californis State
Mussel Watch Program. Department of Tish and Game staf{f collected mussel
t{ssue semples suspendsd in the San Diego Bay vater columa in December,
1982, January, 1984 and January 1985S. The mussel tissue sample results
{ndicste an average copper concentration of 49.2 wg/kg in December 1982,
78.7 mg/kg in Jasnuary 1984 and 88.1 mg/kg in January 1985. All wussel
tissue saspling data collected during 1982 through 1984 exceeded the 90
percent Elevated Toxic Pollutant Levels (EIPL) for sussel tissue copper
concentrations established by the State Mussel Vatceh Progras. The ETPL
has bean developed to identify locations vhers levels of toxic substances
are significantly higher than the levels measured statevide. The %0
percent EPTL {s that concentration of a toxic substance that equals or
exceeds 90 percent of all measurements of the toxic substance in the sane
type of sample throughout the state.

13. The copper concentrations found in the msussel tissue are not a direct
sessurement of copper concentrstions in San Diego Bay vaters, hovever the
sussel tissue copper concentrations are an excellent indicator of the
telative presence of copper at one sanpling station versus asnether
ssapling station. The high concentrations of copper found wvithin the
aussel tissue indicates that a significant asount of copper is migrating
from the copper ore~contaminated sedisents into the vater colusn.
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14. The test mussels used in the Stats Nussel Watch Program vere suspended in
the upper vatsr column approximately 25 feet above the contaminated 3ay
codiment and vould sccuretely reflect the copper concentrations in the
vater colusn st that depth. Hovever, the copper concentration in the
vater column would likely increase as distance from -he contaminated Bay
sediment decrsases. Thus it is likely that the Bay vater closest to the
sediment and the {nterstitusl vatecr found within the sediments can be
expected vo have higher concentrations of copper, as cowpared to the
copper concentrations at the 10 foot depth contour assimilated by the
test mussels. The copper concentrstion vithin the sediments can be
expected to have detrimental effects on a vide range of benthic biota,
pntticulatly {avertebrates, depresasing the visbility and productivity of
the benthos in the Bay sediments adjacent to Paco Terminals Inc.

15. By smesarandum dated December 31, 1984 to Nr. Ladin H. Delaney, Regional
Board Executive Officer, Mr. John L. Baxter, Regional Manager, Department
of ?ish and Gase made the following observation bssed on Department of
7ish and Game staff reviev of samples collected by Regional Bosrd and
Department of ?ish and Came staff:

", ..in the Paco situation, the large volume of copper ore vhich has
been introduced to marine sediments in solid form have contaminated
the benthos directly and, by leaching into the surrounding vaters,
have contaminated the vater columm st significant concentrations.”

The memorandum also stated that!

"Iin effect, the Paco situation represents a parine toxic vaste site
vhich {f left in place will negatively {nfluence the norsally
securring, natural living tesources of that area for an indefinite
time period.” )

16. By letter dated July 16, 1985 Regional Board staff requestad Paco
Tersinals, Inc. to submit e report vhich addressed (1) the areal extent
of contamination, (2) actions taken for cleanup and (3) a schedule for
cleanup. On August 30, 1985 Paco Tersinals, Inc. submitted a report, Az
Zvaluation of Copper in che Narine Eavironmenc 1n the Vicinity of Paco
Terminals, Iac., San Diego Bay, California”, prepared by Westec Services,
Inc. in response to the Regional Board July 16, 1985 letter. Included in
the report vere the analysis of samples collected on Auguat 16, 1985 by
Vestec Services, Inc. of San Diego Bay sedisent in the Paco Terminals,
Inc. atea. The report stated the following:

"Analysis of grsb samples revealed that concentrations of total
copper (2300 to 28,600 ppm) et stations (9, 15, 16, 22, 23) along
the pier face snd near the stors drain (9300 pps) vere higher than
elsevhere in the study ares. This is consistent vith dats collected
by the RWQCB and Paco's NPDES sonitoring studies.” :

417. The general extent of copper contamination of Sen Diego Bay sediment
caused by Paco Yerainals, Inc. based on lJocations and results of sediment
grab sasples collected by Regienal Board staff and Westec Services, Inc.
discussed earlier, {ncludes but is not necessarily limited to: '
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(a) FProw the seavard plerface of Paco Terminals, Inc., wvhich {ncludes
the shiploading operations, extending vesterly {n a rectangular
sannar to approxisstely 250 feet fros the pierface and sz wtdth of
1000 feet slong the seavard pisrface.

{b}) The area ix:onding northecly to approximately 230 feet from the
storm drain outfall located at the north piecfacs of the l4th Street
Marine Terminal.

More definite studies to delineate the precise area of San Diego Bay
sediment coutsmination by Paco Terminals. Ine. vill be performed
under the digectives of this Order.

18. On October 1, 1985 Regional Board staff conducted an on-site compliance
inspection. During the inspection Regional Board staff noted the
following conditions which were not in accord with Paco Terminals, Inc.
Best Management Practices Prograa described in Pinding No. &:

(a) A thin layer of copper ore residue covered the entire site up to the
seavard pierface; '

(b) The majority of the storm drains vere uncovered and contained copper
ore.

Both Items a and b sbove are direct vioclations of Prohibition A.2 and
Discharge Specifications B.3 of Order No. 84-50 as stated in Finding No.
6 of this Order.

1. For reasons stated previously, the increasing copper concentration in the
portion of San Diego Bay adjscent to Paco Terminals, Inc. is s direct
result of discharge or spillage of copper ors from Paco Terminals, Inc.
operstiocans. The Regional Board sediment sampling program and the State
Mussel Watch Program have clearly documented extremely high, and con-
stantly iacreasing concentrations of copper in both the sediments and
vater column of Sam Diego Bay adjacent to Paco Terminals, Inc. The
Regional Board believes the increased copper concentrations caused by
discharge or spillage of copper ore from Paco Terminals, Inc. since
{nitiation of operstions, is a direct reault of one or both of the
following:

(a) Inadequats implemenctation of the previcusly sentioned Best Manage-
sent Practices Plan, submitted by Paco Teraminals, Inc. as described
in Yindinge No. 3 and &.

(b) Some inherent veakness in the Water Pollution'Control Plan itself

vhich led to the discharge or spillage of copper ore in San Diego
Bay. . '

Accordingly Paco Terminals, Inc. has viclated Provision B.2 of Order No.
79-72 stated in Tinding Neo. S and Discharge Specification B.3 of Order
No. 84-50 stated in Finding No. 6. Based on the October 1, 1985 Regional
Board staff inspection of Paco Terminals, Inc. described in Finding Neo.
18 Paco Terminals, Inc. is threatening to continue to cause violations of
Discharge Specification B.3 of Order No. 84-50.
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20. Psco Terminals, Inc. Nae caused & threatened violation of Discharge
Spacification B.2(c) of Order No. 834-5%50 stated I{n Pinding No. 6 of this
Order. The marked increase in copper concentcrstions in Sen Diego Bay
eediments caused by the discharge or spillages of copper ore into San
Diego Bay has been previocusly documented in this Order. The migration of
copper from the contaminated sedinents {nto the vater colusn threatens o
cause an adverse or degraded condition in smarine biots detrimental to the
msarine habitat beneficial use of San Diego Bey.

21. Paco Terminals, Inc. has casused & threatened viclation of Receiving Vater
Limitation A or Order Ba. 79-72 stated in Pinding ¥o. S, Receiving Vater
Limitation C.5(a) of Order No. 84~-50 stated in Pinding No. 6 and Pro-
vision D.6 of Order No. 84-50 stated in Pinding No. 6. As .g.ﬁ.d ia the
previous findings of this Order both the Regional Board and the Depart-
ment of Fish and Game have found that the copper ore discharged to San
Diego by Paco Terminals, Inc. ie present in San Diego Bay sediments in
concentrations that could be toxic to the marine life of San Diego Bay.

22. Paco Terminels, Inc. has caused a threatened violation of Provision B.1
of Order No. 79-72 aa stated in Pinding 5 and Provision D.l of Order No.
84-50 as stated in Pinding No. 6. Paco Terninals, Inc. has discharged
copper ore to San Diego Bay in concentrations that have created a condi-~
tion of pollution in San Diego Bay vaters as defined in Csalifornia Vater
Code Section 13050 and Findiag No. S of this Order. This finding is
based on the following conclusions:

(a) The migration of copper from the contaminated sediment to tha wvater
column 1s threstening to cause the copper receiving vater limitation
of S pg/l described in Receiving Water Limitation €.6 of Order No.
84-50 and stated in Finding No. 6 of this Order to be exceeded in
San Diege Bay vaters. '

(b) The water quality objective for copper described in Receiving Water
Limitation C.6 of Order No. 84-50 provides for the reasonable
protection of the bepeficisl uses of San Diego Bay vaters stated in
Pinding No. 6 of this Order. Thua in causing the copper concen-
tration of San Diego Bay wvaters to exceed 5 ug/l Paco Terminals,
Inc. has created s conditioun of pollution in Ssn Diego Bay vhich
threatens to impair the marine habitat beneficisl uee of San Diego
Bay.

73. Paco Terminals, Inc. in cavsing the discharge or spillage of copper ore
into San Diego Bay has viclated Prohibition A.2 of Order No. 84-50 as
stated i{n Finding No. 6 of this Order.

24. Paco Terminals, Inc. has caused s threatened violation of Receiving Water
Limitation €.6 of Ordar Ho. 84-50 as stated in Finding No. 6 of this
Order. As previously ststed the copper concentrations at the Regional
Poszd sediment saspling stations currently sverage 13,717 ag/kg. The
migration of this copper into the vater column has caused elevated copper
concentrations of up to 88.1 mg/kg in sussel tissue sampled under the
State Mussel Watch Program. Thus leaching of the copper froms the
affected sediment could cause the 5 ug/l standard for copper to be
exceeded in San Diego Bay wvaters.
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25. This enforcewent sction 13 exempt fros the provision of the California
Environwentsl Quality Act (Public Resources Code, Sectian 21000 et. seq.)

in accordance with Section 18321, Chapter 3, Title 14, California
Administrative Code. :

[T IS5 HEREBY ORDERED, Thac pursuant to Section 13304 of the Californis Water
Code:

1. Paco Terminals, Inc. shall submit a report to this office no later than
March L, 1986 identifying a range of remedial sction altermatives to
cleanup present, and prevent future, contamination of San Diego Bay
resulting from the discharge of copper ore fros Paco Terwinals, Inc. 24&ch
Srreet Marine Terminal operations. The report shall sxamine and deter-
aine the (1) cost, (2) afficiency, (1) feasibility, and (4) laterial and
vertical extent of copper contaminated sediment associated vith each of
the following cleanup stratagles: :

(a) Removal and/or treatment of the copper contasinatad sediwent to
attain copper concentrations in the affected San diego Bay sediment
contanination zone essentially equivalent to copper concentrations
oceurring in the sediment contamination zone prior to imitiation of
operations at Paco Terminals, Inc. in 1979. As documented 1n
Regional Bosrd staff's July 20, 1985 letter to Paco Terminals, Inc.
Regional Board staff saspling found copper levels in San Diego Bay
sediments sdjacent to Paco Terminals, Inc. in April 1979 to average
110 mg/kg. Any other data obtained by Paco Terminals, Inc. per-
taining to copper concentration levels in adjacent San Diego Bay
sediments prior to initiation of operations by Paco Terainals, Inc.
vill alse be considered if, in the judgement of Regional Board
atsff, sufficient documentation is provided.

(b) Removal and/or treatment of copper contaminated sediment to attain
the folloving coppcr"concont;ntionc in San Diego Bay vaters to -
protect the San Diego Bay beneficial uses noted in Pinding No. 9.

6-Month? Dsily! Instantanecua’
Constituent Unit Mediasn Maximum Maximum
Copper ug/l 5 20 50

Ih{ six-sonth median concentration limit shall apply ss s moving
sedian of daily values for any 180~day peried in vhich daily values
represent flov-veighted average qonccntrationl within a 26=-hour
period. FPor intermittent discharges, the daily values shall be
conaidered to equal tero for days on which no discharge occurred.

t The daily ||xiiu- limitation shall apply to the resuylts of & sinjlo
composite sample collected over a period of 26 hours.

The instantaneous maximum cqncontrltion limit shall apply to grab
sanple determinactions.
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Under this cleanup alternative it vill be necesssry to sscertain the
degree of copper migration frow the sediwments to the vater column
that vill occur and to demonstrate that the copper aigration vill
not csuse the copper limitations be exceeded in either the vater
colusn oc¢ the interstitual vater found wvithin the sediment.

(¢) A remedial action alternative proposing the sttsinment of copper
concentrations in the affected San Diego Bay sediment contamination
tone which concedes contaminated San Diegc Bay vaters to a degraded
ststus. Under this alternative Paco Terminales, Inc. may propose a
level of contsminated sediment cleanup less stringent than that
required under cleanup alternatives (a) or (b) listed above.

Under this slternative it vill be necessary to ascertain the degree
of copper migrstion from the sediments to the vater column that will
occur, and, subsequently to determine the effects thst the
"mobilized” copper will have upon the sarine 1ife of San Diego Bay.
It will aleoc be necessary to establish, to the satisfaction of the
Regional Board, that the proposed copper concentrations vould cowply
with the following criteria in sccordance vith the State "Non-

Degradation Policy”:

1. The proposed copper concentrations to be sttained in the
affected San Diego Bay sediment contamination zone would not
alter the equality of Ssn Diego Bay vaters to a degree which
unreasonably affects the San Diego beneficial uses listed in
Finding No. 9.

2. The proposed copper concentrations to be attained in the
affected San Diego Bay sediment copper contamination zone will
be consistent vith the maximum benefit to the people of the
state.

3. The proposed copper concentrations to be attained in the San
Diego Bay sediment copper contamination zone will not result in
vater quality less than prescribed is the Basin Plan, Ocean
Plan, ot othar adopted policies.

2. The cleanup alternatives required under Directive 1 of this Order will bde
evaluated in detail by Regional Posrd staff. This evaluation will
include techanicsl considerations, estimated costs snd anticipated vater
qualicy effects associated vith each alternative. Based oo thia evalua~
tion s apecific cleanup alternative wvill be selected by Regional Board
staff for isplementation. Upon notificstion by the Executive Officer,
Paco Terminals, Inc. shall isplement the cleanup alternative selected by
Regional Board staff.

3. In the interim period until final cleanup is selected, implemented snd
coupleted, Paco Terminals, Isc. shall maintsin full compliance vith the
Best Managsuent Practices s deseribed in the terms and conditions of
Order No. 84-50.

4. Paco Terminals, Inc. ahall dispose of all copper contasinated vater and
sediment in eccordance vith all applicable state and federal regul-
ations.
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S. Paco Terminale, Inc. shall, upon implementation of the sslected cleanup
alternative, submit monthly progress ceports discussing the cleanup
progres etatus and the progress sade tovard sttaining the final selected
cleanup criteria. Specific informatiom to be included in the monthly
progress report vill be deternined by Regional Board staff upon eelection
of final cleanup alternatives.

7 Ladin &. Delaney, Lxecutive Officer, do ALeredy cercify the foregoing 1s a
full, true, and correct copy of a Cleanup and Abatement Order fssued on

SR Ry

LADIN E. DELANZY
Executive Officer

December 12, 1985

JM:rs
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1 you dated July 16, .985. This letter was signed by

Z Mr. Artaur Coe on senalf of Ladin Delaney. Would you =axe a
3 moment S review tiis exhibit, please.
4 A. Anytiing in specific or do you want me =5 read

5 all 24 pages?

6 Q. Do you recall having received this letter?
7 A. I recall seeing the document, yes.
8 Q. Do you recall that this letter directed you to

9 undertake certain actions to investigate copper

10 concentrate -- releases of copper concentration into San

A i e s

11 Diego Bay? _
12 A. Yes. f
13 (Defendants’ Exhibit 22 marked.)

14 BY MR. LYTZ:

15 Q. Mr. Howell, I'm handing to you a copy of

16 Defendants‘ Exhibit 22. Defendants’ Exhibit 22 appears to be

e N e

17 | a Cleanup and Abatement Order No. 85-91 issued to PACO E

.

e

18 Terminals under a letter dated December 12th, 1985. would

19 you take a moment to review this document.

-‘i 20 A, Again, any particular section or just in general? ;
21 Q. Just generally. . :

|

3 22 Have you had an opportunity to review the ;

23 document?
24 A. Yes, generally.

? 25 Q. Do you recall having received this document?

CUT 004401



i et e & e

1 A. YTes,

2 Q. Did you review tihis document when you rsceived iz?
3 Al Tas.

4 ‘Defendants’ Zxhibit 23 marked.)

5 BY MR. LYTZ:

6 Q. Mr. Howell, I'm handing to yod Defendants’ Zxhibi:z

7 23, which appears to be a letter dated September 3rd, 1985
8 addressed to Mr. Craig D. Anderson at the Air Pollution

9 Control District and signed by you. Would you review the

10 document.

11 Is the signature on Page 2 of this letter your !
12 signatufe, Mr. Howell?

13 A. Yes.

14 Q. Do you recall having sent this letter to

15 | Mr. Anderson on or about September 3rd, 19857

16 A. Yes.

17 Q. Did you draft' the letter?

18 A. As I recall, I did draft the letter after

19 discussion with some othér individuals -- I can’'t --

20 Q. At PACO Terminals?

21 A. I’'m sure I did. I wouldn’'t have responded to the

22 A.P.C.D. like this without some discussions with my

23 superiors.

24 Q. Did you have knowledge of the contents of this

25 letter?
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EXECUTIVE SUMMARY

Chollas Creek’ is an urban coastal stream in southern San Diego County, tributary to San
Diego Bay. Chollas Creek was placed on the Clean Water Act (CWA) section 303(d)
List of Water Quality Limited Segments (List of Water Quality Limited Segments) in
1996 for the metals copper, lead, and zinc. Storm water samples from Chollas Creek
collected between 1994 and 2003 periodically exceeded California Toxics Rule (CTR)
water quality criteria for copper, lead, and zinc. The existing and potential beneficial uses
of Chollas Creek and San Diego Bay described in the Water Quality Control Plan for the
San Diego Basin (9) (Basin Plan) are adversely affected by these exceedances.
Additionally, toxicity tests show that water quality objectives (WQOs) for toxicity are
also violated. '

E.1. Problem Statement

While only the lowest 3.5 miles of Chollas Creek comprise the actual listed segment of
the water bady, all upstream tributaries to this section are considered in this TMDL
project. The California Regional Water Quality Control Board, San Diego Region (San
Diego Water Board) has established Total Maximum Daily Loads (TMDLs) for copper,
lead, and zinc as required by the CWA for water quality limited segments.

Chollas Creek is also listed as impaired for the metal cadmium. The available data
suggest that concentrations of dissolved cadmium in Chollas Creek exceed neither acute
nor chronic CTR water quality criteria. Consequently, the San Diego Water Board has
recommended Chollas Creek for delisting with respect to cadmium to the State Water
Resources Control Board (State Water Board). The State Water Board is preparing the
latest update of the List of Water Quality Limited Segments.

The purpose of this TMDL project is to attain WQOs for copper, lead, and zinc, and
restore and protect the beneficial uses of Chollas Creek. TMDLs represent a strategy for
meeting WQOs by allocating quantitative limits for point and nonpoint pollution sources.
A TMDL is defined as the sum of the individual wasteload allocations (WLAs) for point
sources and load allocations (LAs) for nonpoint sources and natural background [40 CFR
section 130.2] such that the capacity of the waterbody to assimilate pollutant loading (i.e.,
the loading capacity) is not exceeded. In order to achieve the TMDLs, an
Implementation Action Plan is also developed that describes the pollutant reduction
actions that must be taken by various responsible persons to meet the wasteload and load
allocations. The Implementation Action Plan includes a time schedule for meeting the
required allocations and requirements for monitoring to assess the effectiveness of the
load reduction activities in attaining water quality objectives and restoring beneficial
uses.

Once established, the regulatory provisions of this TMDL project are incorporated into
the Basin Plan. Additional requirements of the Basin Plan amendment process also
include an evaluation of environmental and economic considerations. As with any Basin

! The Chollas Creek Watershed comprises Hydrologic Unit number 908.22.
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Plan amendment involving surface waters, a TMDL project will not take effect until it
has undergone subsequent agency approvals by the State Water Board, and the Office of
Administrative Law (OAL). The U.S. Environmental Protection Agency (USEPA) must
also approve the TMDL.

E.2. Numeric Targets

When calculating TMDLs, numeric targets are established to ensure that WQOs are met
and beneficial uses are protected. The CTR is the basis of the numeric targets.
Specifically, the numeric targets for the Chollas Creek TMDLs were set equal to the
CTR’s WQOs, which are comprised of hardness-based equations for dissolved copper,
lead, and zinc. Equations, rather than numbers comprise the WQOs because the toxicity
of dissolved copper, lead, and zinc varies significantly depending on hardness.? The
CTR was chosen as the basis for these numeric targets because it has the most current,
defendable WQOs for dissolved copper, lead, and zinc concentrations in fresh water
(USEPA, 2000a). Additionally, the CTR is legally applicable in inland surface waters
(e.g., Chollas Creek), enclosed bays and estuaries of California for all purposes and
programs under the CWA (USEPA, 2000a).

E.3. Source Analysis

For Chollas Creek, essentially all metals sources (point and nonpoint) are discharged
through municipal separate storm sewer systems (MS4) that are regulated under waste
discharge requirements (WDRs) prescribed in Order No. R9-2007- 0001.? Metals sources
are thus collectively considered point sources due to their release from channelized,
discrete conveyance pipe systems and outfalls. Known point source discharges to the
MS4s include stormwater discharges from industrial facilities, construction sites,
underground utility vaults, and groundwater discharges from de-watering sites. These
discharges are regulated under different statewide and San Diego Water Board orders
prescribing general WDRs. Because there are no other known point sources, urban
runoff is considered the most significant source of metals to Chollas Creek.

Watershed models were developed by Tetra Tech, Inc. to estimate the magnitude of land
uses that generate existing annual metal loadings to the Chollas Creek Watershed during
both wet and dry weather conditions of a typical year. Modeling results based on land
use category parameters, hydrological characteristics and observed metal concentrations
provided estimates of the magnitude of metal loadings. The top two land use categories
in Chollas Creek, freeways and commercial/institutional, contribute over 75 percent of
the total load for each metal. Significant sources of all three metals to urban runoff are
thought to include automobile operation (especially brake pads and tires) and industries
with practices that may expose metals to stormwater. Water supply infrastructure

% As hardness increases, it competes with metals for binding sites on animals and effectively reduces the
toxicity of metals. Therefore, as hardness increases the CTR metals criteria also increase to.maintain the
same allowable amount of toxicity.

3 Order No. R9- 2007-0001, Waste Discharge Requirements for Discharges of Urban Runoff from the
Municipal Separate Storm Sewer Systems Draining the Watersheds of the County of San Diego, the
Incorporated Cities of San Diego County, and the San Diego Unified Port District, NPDES No.
CAS0108758 or subsequent superseding NPDES renewal Orders.
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Chapter 2: Remedial Investigation Considerations

Especially where there is some uncertainty regarding the anticipated future uses, the project manager
should compare the potential risks associated with several use scenarios.

The identification of appropriate future use assumptions during the baseline risk assessment and
the feasibility study should allow the project manager to focus on developing protective, practicable, and
cost-effective remedial alternatives. In addition, coordination with stakeholders on land and water body
uses leads to opportunities to coordinate Superfund or RCRA remediation in conjunction with local
development or habitat restoration projects. For example, at some sites the EPA has worked with port
authorities to combine Superfund or RCRA remedial dredging with dredging needed for navigation.
Others have combined capping needed for Superfund or RCRA remediation with habitat restoration,
allowing PRPs to settle natural resource damage claims in conjunction with the cleanup. However, as
noted in Chapter 1, Section 1.5, State, Tribal, and Trustee Involvement, whether remediation and
restoration are addressed concurrently is a site-specific decision that involves input from a number of
different parties.

26 SOURCE CONTROL

Identifying and controlling contaminant sources typically is critical to the effectiveness of any
Superfund sediment cleanup. Source control generally is defined for the purposes of this guidance as
those efforts are taken to eliminate or reduce, to the extent practicable, the release of contaminants from
direct and indirect continuing sources to the water body under investigation. At some sediment sites, the
original sources of the contamination have already been controlled, but subsequent sources such as
contaminated floodplain soils, storm water discharges, and seeps of ground water or non-aqueous phase
liquids (NAPLs) may continue to introduce contamination to a site. At sites with significant sediment
mobility, areas of higher contaminant concentration may act as continuing sources for less-contaminated
areas. '

Some sources, especially those outside the boundaries of the Superfund or RCRA site, may best
be handled under another authority, such as the CWA or a state program. These types of sites can present
an opportunity for partnering with private industry and other governmental entities to identify and control
sources on a watershed basis. Water bodies with sources outside the Superfund site can also present a
need to balance the desire for watershed-wide solutions with practical considerations affecting a subset of
responsible parties. It can be difficult to determine the proper party to investigate sources outside the
Superfund site, but the site RI/FS must be sufficient to determine the extent of contamination coming onto
the site and its likely effect on any actions at the site. A critical question often is whether an action in one
part of the watershed is likely to result in significant and lasting risk reduction, given the probable
timetable for other actions in the watershed.

Source control activities are often broad-ranging in scope. Source control may include
application of regulatory mechanisms and remedial technologies to be implemented according to ARARs,
including the application of technology-based and water quality-based National Pollutant Discharge
Elimination System (NPDES) permitting to achieve and maintain sediment cleanup levels. Source
control actions may include, among others, the following:

. Elimination or treatment of contaminated waste water or ground water discharges (e.g.,
installing additional treatment systems prior to discharge);
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Chapter 2: Remedial Investigation Considerations

. Isolation or containment of sources (e.g., capping of contaminated soil) with attendant
engineering controls;

. Pollutant load reductions of point and nonpoint sources based on a TMDL;

. Implementation of best management practices (e.g., reducing chemical releases to a storm
drain line); and

. Removal or containment of potentially mobile sediment hot spots.

EPA’s Contaminated Sediment Management Strategy (U.S. EPA 1998a) includes some
discussion of EPA’s strategy for abating and controlling sources of sediment contamination. Source
control activities may be implemented by state or local governments using combinations of voluntary and
mandatory actions.

The identification of continuing sources and an evaluation of their potential to re-contaminate site
sediment are often essential parts of site characterization and the development of an accurate conceptual
site mode], regardless of source areas within the site. When there are multiple sources, it is often
important to prioritize sources to determine the relative significance of continuing sources versus on-site
sediment in terms of site risks to determine where to focus resources. Where sources are a part of the site,
project managers should develop a source control strategy or approach for the site as early as possible
during site characterization. Where sources are outside the site, project managers should encourage the
development of source control strategies by other authorities, and understand those strategies. Generally,
a source control strategy should include plans for identifying, characterizing, prioritizing, and tracking
source control actions, and for evaluating the effectiveness of those actions. It is also useful to establish
milestones for source control that can be linked with sediment remedial design and cleanup actions. If
sources can be substantially controlled, it is normally very important to reevaluate risk pathways to see if
sediment actions are still needed. If sources cannot be substantially controlled, it is typically very
important to include these ongoing sources in the evaluation of what sediment actions may or may not be
appropriate and what RAOs are achievable for the site.

Generally, significant continuing upland sources (including ground water, NAPL, or upgradient
water releases) should be controlled to the greatest extent possible before sediment cleanup. Once these
sources are controlled, project managers should evaluate the effectiveness of the actions, and should
refine and adjust levels of source control, as warranted. In most cases, before any sediment action is
taken, project managers should consider the potential for recontamination and factor that potential into the
remedy selection process. If a site includes a source that could result in significant recontamination,
source control measures will be likely necessary as part of that response action. However, where
sediment remediation is likely to yield significant benefits to human health and/or the environment after
considering the risks caused by an unaddressed or ongoing source, it may be appropriate to conduct an
action for sediment prior to completing all land-based source control actions.

2.7 PHASED APPROACHES, ADAPTIVE MANAGEMENT, AND EARLY ACTIONS
At some sediment sites, a phased approach to site characterization, remedy selection, or remedy

implementation may be the best or only practical option. Phasing site characterization can be especially
useful when risks are high, yet some important site-specific factors are unknown. Phasing in remedy
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EXECUTIVE SUMMARY

This report details an investigation of the nature and extent of impaired sediments at the mouths
of Chollas and Paleta Creeks where they enter San Diego Bay. The investigation represents
Phase | of a three-phase assessment program which aiso includes TMDL actions (Phase ),
and sediment cleanup actions (Phase iI}). The investigation was prompted by the designation of
these two sites by the San Diego Regional Water Quality Control Board as having contaminated
sediments and aquatic life impacts. The study was a cooperative effort of the Toxic Hot Spot
Workgroup including the Regional Board, the City of San Diego, the Port of San Diego and the
US Navy, and was conducted by personnel from the Space and Naval Warfare Systems Center
San Diego and the Southern California Coastal Water Research Project.

Based on a conceptual site model developed for the two sites, the primary beneficial use
concern is the impairment to health of benthic organisms (Aquatic Life), focusing on
invertebrates such as crustaceans, polychaetes and molluscs that live in and on the sedlment
There is also potential for exposure and impact to fish and birds that prey on these benthic
organisms (Aquatic Dependent Wildlife) as well as potential exposure to humans that may occur
through fishing activities (Human Health). The conceptual approach taken in this study was to
use multiple measures of sediment quality including chemistry, toxicity, benthic community
composition, and bioaccumulation to assess the potential for impairment to each of these three
beneficial uses.

Based on historical data, the contaminants of concern measured were the metals: arsenic,
cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc, and organic compounds:
PAHSs, PCBs, Chlordanes, and DDTs. Ancillary measures of sediment grain size and total
organic carbon were also made. Three measures of sediment toxicity were made including
survival of amphipod exposed to whole sediment, normal development of sea urchins exposed
to the sediment-water interface, and fertilization of sea urchins exposed to sediment porewater.
Benthic community composition was determined by counting the number and kinds of
organisms in the sediment. Bioaccumulation of contaminants was measured by exposing clams
to sediments and measuring the uptake into their tissues.

Sampling was conducted in July and August 2001. Samples were collected from six bay
reference stations, 14 stations at the Chollas study site, and 17 stations at the Paleta study site.
Surface sediment grabs collected at each station were homogenized and split for use for
chemical analyses, bioaccumulation exposures, and two of the three toxicity analyses.
Separate core samples were collected for the sediment-water interface toxicity test. A separate
grab sample was used in determining benthic community composition. Results of each
measurement were evaluated for quality. Results of the amphipod toxicity tests showed high
variability that required adjustment for outliers. There was also evidence of ammonia effects in
the sediment-water interface test that required adjustment for outliers.

A weight of evidence approach was used to assess the potential impact to the Aquatic Life
beneficial use. This approach used lines of evidence derived from measures of sediment
chemistry, sediment toxicity, and benthic community composition. Screening level ecological
and human health risk assessments were used to assess potential impacts to Aquatic
Dependent Wildlife and Human Health beneficial uses, respectively. Contaminant
bioaccumulation in clams was used as the primary measurement for the risk screening
evaluations. A key requirement in the determination of impairment was that risk must be
present at a level greater than that observed at sites in the bay not directly impacted by

SAR286744



contaminant sources. This site-specific evaluation therefore compared conditions at each site
to a baseline condition that was defined as the existing ambient condition characterized by a
pool of reference stations meeting the requirements of remoteness from source and having
similar habitat.

The Baseline Pool used to represent the baseline condition consisted of data from 18 reference
stations: five stations from the Chollas/Paleta study, four stations from the Phase | Shipyard
study, and nine stations from the Bight'98 study. This pool was designed to provide an
unbiased set of reference stations that had comparable measures of sediment quality, similar
benthic habitat, and lacked contamination or toxicity from site-specific activities. Data from each
study site station were compared to the upper (i.e. for concentration) or lower (i.e. for survival)
95™M-percentile prediction limit computed for each parameter from the Baseline Pool to
determine if conditions differed from the baseline condition.

Aquatic Life Beneficial Use Impairment

Impairment to the aquatic life beneficial use was determined using the weight of evidence from
the chemistry, toxicity, and benthic community measurements. These data were used to assign
a level of impairment into three categories of "Likely”, “Possible”, or “Unlikely”.

Mouth of Chollas Creek: Most stations within the Chollas site were classified in the range of
likely to possible impairment, indicating that contamination by CoPCs was substantially greater
than the baseline condition and at levels of concern to aquatic life. Biological effects at this site
were indicated by both the sediment toxicity and benthic community analyses. Two stations
near the inner/outer creek boundary (C8 and C11) showed benthic community impacts co-
occurring with exceptionally fow fines and low contamination levels. Recurring sediment
physical disturbance associated with ship engine tests performed at the NASSCO shipyard may
contribute to the observed benthic community impacts in.this area.

The greatest magnitude of likely impairment was present at the inner creek Chollas stations
(C12, 13 and C14). The increasing gradient of impairment toward the inner creek stations was
spatially consistent with a source of contaminants entering the site either from Chollas Creek
itself, or from the shoreline activities adjacent to the site. The high fines content of the
sediments at the inner creek stations indicate that this area is highly depositional, while the
enriched TOC levels indicate organic matter loading higher than normal for the bay and most
likely related to urban runoff from the creek.

Based on comparison of CoPC levels at likely stations with unlikely and possibly impaired
stations, exceedance of SQGs, and correlation between chemistry and toxicity, CoPCs that
appear most likely to be responsible for observed aquatic life impairment include PAH, PCB,
chlordane and DDT.

Mouth of Paleta Creek: The frequency and magnitude of impairment to aquatic life at the Paleta
site was less than at the Chollas site. None of the outer Paleta stations were classified as
having likely impairment. The classification of some outer Paleta stations as possibly impaired
was driven by the co-occurrence of elevated chemistry and benthic community impacts;
sediment toxicity at the outer stations was not elevated relative to the baseline conditions.

The area of likely impairment for aquatic life at the Paleta site was restricted to a subset of four
inner creek stations (P11, P15, P16, and P17). The increasing gradient of impairment toward
the inner creek stations was spatially consistent with a source of contaminants entering the site
either from Paleta Creek itself, or from the shoreline activities adjacent to the site. The high
fines content of the sediments at the inner creek stations indicate that this area is highly .
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depositional, while the enriched TOC levels indicate organic matter loading higher than normal
for the bay and most likely related to urban runoff from the creek.

Based on comparison of CoPC levels at likely stations with unlikely and possibly impaired
stations, exceedance of SQGs, and correlation between chemistry and toxicity, CoPCs that
appear most likely to be responsible for observed aquatic life impairment include lead, PAH,
PCB, chlordane and DDT.

Aquatic-Dependent Life Beneficial Use Impairment

The likelihood of aquatic dependent wildlife impairment at the Chollas and Paleta sites was
categorized as either “Unlikely” or “Possible” based on a screening-level ecological risk
assessment. For this assessment, bioaccumulation of CoPCs in the clam Macoma nasuta was
used to estimate exposure for representative wildlife receptors including surface feeding birds
(Least Tem and Brown Pelican), diving birds (Surf Scoter and Western Grebe), and marine
mammals (California Sea Lion).

Mouth of Chollas Creek: Potential for impairment to aquatic dependent wildiife at the Chollas
site was categorized as unlikely for all receptors with respect to all CoPCs with the exception of
copper for the Least Tern and Brown Pelican. A station-by-station assessment indicted three of
the fourteen Chollas stations (C07, C10 and C11) were categorized as possibly impaired. The
higher bioaccumulation of copper at CO7 and C11 appears to be related to higher bioavailability
associated with the low binding (TOC and fines) characteristics of this sediment. The higher
bioaccumulation at C10 appears to relate primarily to higher copper concentrations in the
sediment. On the basis of this analysis, a limited area of the Chollas site in the regions
described above was classified as possibly impaired for potential effects of copper to aquatic
dependent wildlife. ’

Mouth of Paleta Creek: Potential for impairment to aquatic dependent wildlife at the Paleta site
was categorized as unlikely for all receptors with respect to all CoPCs.

Human Health Beneficial Use Impairment ,

The likelihood of human health impairment at the Chollas and Paleta sites was categorized as
either “Unlikely” or “Possible” based on a screening level human health risk assessment. For
this assessment, bioaccumulation of CoPCs in the clam Macoma nasuta was used to estimate
exposure for humans from the consumption of fish or shelifish exposed to site sediments.

Mouth of Chollas Creek: Potential for impairment to human health at the Chollas site was
categorized-as unlikely for all CoPCs with the exception of benzo(a)pyrene (BAP) and TPCB.
The possible impairment was related to cancer risk. The estimated risk level for BAP based on
the maximum concentration for the site exceeded the TSL by a factor of 21, while the estimated
risk level for TPCB exceeded the TSL by a factor of 2.2.

From the station-by-station analysis, all of the fourteen Chollas stations were categorized as
possibly impaired for BAP, and twelve of the fourteen were categorized as possibly impaired for
TPCB: Spatially, the highest magnitude of impairment related to BAP was found in the mid-inner
Creek area (C12-C13) and near the base of Pier 1 (C09-C10). In general, the areas with higher
magnitude of impairment related to BAP corresponded closely with high levels in the sediment,
but were not strongly related to the distribution of TOC or fines. The highest magnitude of
impairment related to TPCB was found near the base of the NASSCO pier (C07) and the end of
Pier 1 (C02-C03), while the inner Creek area (C13-C14) had tissue concentrations below the
TSL. The higher bioaccumulation of TPCB in at CO7 appeared to be related to higher
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bioavailability associated with the low binding characteristics of this sediment. Higher
bioaccumulation at C02-C03 appears to relate primarily to higher TPCB concentrations in the
sediment.

On the basis of this analysis, the entire Chollas site was classified as possibly impaired for
potential human health effects related to the consumption of BAP in fish and shellfish, and the
majority of the Chollas site, excepting the inner Creek area, was classified as possibly impaired
for potential human health effects related to the consumption of PCBs in fish and shellfish.

Mouth of Paleta Creek: Potential for impaimment to human health at the Paleta site was
categorized as unlikely for all CoPCs with the exception of BAP and TPCB. The possible
impairment was related to cancer risk. The estimated risk level for BAP based on the maximum
concentration for the site exceeded the TSL by a factor of 16, while the estimated r|sk level for
TPCB exceeded the TSL by a factor of 3.6.

From the station-by-station analysis, all of the seventeen Paieta stations were categorized as
possibly impaired for both BAP and TPCB. Spatially, the highest magnitude of impairment
related to BAP was found along the northern extent of the inner Creek area (P11, P13, P15 and
P17). In general, the higher magnitude of impairment in the inner Creek area related to BAP
corresponded with high levels in the sediment, as welt as higher levels of TOC. The highest
magnitude of impairment related to TPCB along the northern extent of the inner Creek area
(P11, P13, P15 and P17) and at station (P05) near the Mole Pier. In general, the areas with
higher magnitude of impairment related to TPCB corresponded with high levels in the sediment.

On the basis of this analysis, the entire Paleta site was classified as possibly impaired for
potential human health effects related to the consumption of BAP and TPCB in fish and
shellfish.

Recommendations

Recommendations were developed based on the findings and conclusions from the Phase |
Chollas and Paleta study. The recommendations were made in the context of the existing
framework that was developed collaboratively by the Toxic Hot Spot Workgroup. It is
recommended that:

e The Phase Il TIE work be completed to validate the findings of the Phase | study and
guide the TMDL source quantification and control efforts.

« The Phase Il source evaluation studies be completed to determine the strength and
origin of sources for identified CoPCs that are driving the impairment.

+ Following identification and control of sources, the Workgroup develop and conduct
Phase lil sediment cleanup studies including (1) Refinement of the wildlife risk
assessment for copper and the human health risk assessments for BAP and TPCB
using tissue concentrations from resident fish and shellfish and site-specific exposure
parameters, (2) development of cleanup thresholds based on aquatic life, aquatic-
dependent wildlife, and human health related impairments, and (3) delineation of
potential cleanup boundaries including vertical and horizontal extent.
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2.0 HISTORICAL BACKGRGUND

2.4 THE TOXIC HOT SPOT PROGRAM

The California State legislature established the Bay Protection and Toxic Cleanup Program
(BPTCP) in 1989 with four major goals: (1) to provide protection of present and future beneficial
uses of the bays and estuarine waters of California; (2) identify and characterize toxic hot spots
(THS); (3) plan for THS cleanup or other remedial or mitigation actions; and (4} develop
prevention and control strategies for toxic pollutants that will prevent creation of new THS or the
perpetuation of existing ones within the bays and estuaries of the State. Subsequent to the
legislation the State Water Resources Control Board (SWRCB) adopted a Guidance on the
Development of Regional Toxic Hot Spots Cleanup Plan (SWRCB, 1938), which provides
definitions, rankings, and suggested contents of the regional cleanup plans. The guidance was
used by the SDRWQCSB to develop a Regional Toxic Hot Spots Cleanup Plan (SDRWQCB,
1998a) for the San Diego Region which was adopted into the Consolidated Statewide Toxic Hot
Spots Cleanup Plan in 1999 (SWRCB, 1999). Using data compiled by Fairey et al., (1896), the
regional plan identified five candidate THS sites within the San Diego Bay Region that met the
State's designation criteria and were subsequently adopted as known THS in the State’s
consolidated plan. Two of these sites are at the mouth of Chollias Creek and Paleta Creek
where they enter San Diego Bay (Figure 2-1).

/7
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SHZ15 0 -T1745  -m7a4 -nAass 1173 117128 TR 125

Figure 2-1. Location of mouth of Chollas Creek and Paleta Creek Toxic Hot Spot strata
(crosshatch areas) designated under the Bay Protection Toxic Cleanup Program (Fairey et
al., 1696).
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2.2 FORMATION OF TOXIC HOT SPOT WORK GROUP

The regional cleanup monitoring plan calls for re-testing candidate sites for confirmation of
effects. Because these two sites lie at the mouths of creeks and storm drains discharging from
the City of San Diego and are adjacent to U.S. Navy property, the City of San Diego and the U.
S. Navy formed a Toxic Hot Spot Work Group to fully reassess the two sites. Because two of
the other hot spot sites planned. for concurrent monitoring were adjacent to San Diego Unified
Port District property, the Port also became a member of the work group. (Monitoring plans for
the fifth candidate site adjacent to National Steel and Shipbuilding Company and Southwest
Marine Inc. property were already underway). Subsequent to the formation of the work group
both the Chollas and Paleta sites were listed on the State’s 303d list (SWRCB, 1998b) as
impaired water bodies, leading to formal requirements for the establishment of TMDL for those
sites. Because both the THS and TMDL assessments require a similar comprehensive
description of the spatial extent and magnitude of impairment to initiate cleanup and source
reduction actions, the SDRWQCB became a member of the working group. As such, the scope
of the working group expanded so that information collected could be used for both the THS and
TMDL assessments.

2.3 HISTORICAL DATA REVIEW

BPTCP data used to characterize sediments in San Diego Bay are found in Fairey et al., (1996).
Six sediment samples were collected and analyzed at the Chollas site. Three samples were
collected and analyzed at the Paleta site. The Chollas site was designated as a moderate
priority hot spot on the basis of benthic community impacts and elevated chiordane and fotal
chemistry observed at three sampling locations. The Paleta site was designated as a high
priority hot spot on the basis of recurring sediment toxicity, benthic community impacts, and
elevated chlordane, dichlorodiphenyltrichloroethane (DDT), polynuclear aromatic hydrocarbons
(PAH) and total chemistry at three sampling locations. Both sites were characterized as
representing between one and ten acres of impaired sediment.

The first step taken by the work group was to compile and review historical sediment and
contaminant source data for the two hot spots to provide: (1) a review of chemical and
ecological characteristics of the Paleta and Chollas sites based on historical monitoring data
(last ten years), and (2) a review of source loading data for potential chemicals of concern at the
two sites. Specific goals included: :

« Determine the extent of measurement data already available for the two sites

e Determine if the findings of the BPTCP study are consistent with other studies in the area

+ Determine if sufficient data are available to evaluate spatial and temporal trends

« lIdentify contaminants of potential concern (CoPCs) for the two areas

« Determine if continuing sources of CoPCs. are present at the sites

¢ Identify the type and quantity of additional data to complete the assessment of the sites and
sources

The historical review was provided to the SDRWQCB in August of 2000 (SSC-SD, 2000). A
summary of the report findings is highlighted below.
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2.3.1 Choilas

The historical data generally showed slightly elevated sediment chemical concentrations in the
mouth of Chollas Creek THS area relative to ambient levels found in a suite of bay wide
reference samples (Chadwick et al., 1999). Copper, lead, antimony, and zinc, PAH, and DDT
showed elevations above ambient but were below the Effects Range Median (ERM) benchmark.
Chlordane was found at highly elevated (4X ERM) levels. There were typically insufficient data
to characterize the spatial extent or temporal variability for most chemicals.

The reviewed biological studies findings showed evidence of toxicity, bioaccumulation, and
degraded benthic communities. However, the data showed sporadic results and were spatially
limited. It could not be ascertained whether toxic effects or physical disturbance was the cause
of the degraded benthic community. The inner creek area was most recently dredged in 1997.

Storm water is an ongoing major contributor of copper, lead, and zinc to the. mouth of Chollas
Creek Toxic Hot Spot. Leaching of ship hull coatings and anodes are a minor contributor for
copper and zinc. The storm water source is predominantly from the urban upstream portion of
the watershed with less than 6% of the total loading derived from Naval Station outfalls. There
are currently no source data on chlordane or antimony.

2.3.2 Paleta

The historical data generally showed elevated sediment chemical concentrations in the Paleta
Creek THS area relative to ambient. Contaminant levels at this THS were also generally
elevated above levels found at the mouth of Chollas Creek THS. Mercury, lead, zinc, and PAH
were elevated above ambient but were below the ERM benchmark. Polychlorinated biphenyls
(PCB) and DDT were found above the ERM benchmark but below the 4X ERM level.
Chlordane was found at highly elevated (4X ERM) levels. Recent screening data suggest that
metal levels from the BPTCP study are fairly representative of the entire mouth of Paleta Creek
strata but that PAHs and pesticides show significant heterogeneity. In general, the chemical
data were insufficient to characterize the spatial extent or temporal variability for most
chemicals. A single core available at the Paleta site showed fairly uniform metal levels to a
depth of about 45 cm.

Similar to the Cholias site the reviewed biological studies findings showed evidence of toxicity,
bioaccumulation, and degraded benthic communities. However, the data showed sporadic
results and were spatially limited. It could not be ascertained whether toxic effects or physical
disturbance was the cause of the degraded benthic community. About half the region south of
Pier 8 bordering the outer creek was most recently dredged in 1993.

Storm water is also an ongoing major contributor of copper, lead, and zinc to the mouth of
Paleta Creek THS. Leaching of ship hull coatings and anodes are a significant contributor for
copper (75%) and zinc (60%). While the storm water source is predominantty from the
upstream urban portion of the watershed, Navy storm water outfalls were estimated to introduce
14% of the copper, 27% of the lead; and 16% of the zinc. Chlordane, DDT degradation
products, and PCBs were detected in one upstream storm event though the limited nature of the
data does not confirm an ongoing source of these compounds. There were no antimony or
mercury data from which to assess storm water as a potential source of these contaminants.
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2.4 SAMPLING PLAN DEVELOPMENT

The historical data were insufficient to fully characterize the spatial extent of contamination,
toxicity, benthic community degradation, or degree to which bioaccumulation is occurring at the
two THS sites. Further, the data sets were unable to resolve relationships between contaminant
levels and deleterious effects. There were also gaps in the historical data with regards to
contaminant sources. Given this outcome of the historical review, the work group developed a
sampling plan to gather the appropriate data to fully characterize and assess sediment quality in
these two hot spots. The sampling plan was designed to address data gaps regarding the
present status and spatial extent of impairment to aquatic life at each study site as well as to
provide an initial screening of wild life and human health impacts. The sampling study is the
first phase of a multi-phased approach to completing requirements under the TMDL and
cleanup plans for the study areas (Figure 2-2).

The sampling plan follows the general approach of BPTCP and the Southern California Bight
1998 Regional Marine Monitoring Survey (Bight'98) in measuring multiple indicators of sediment
quality and using a weight of evidence approach to identify areas of impaired sediment quality
(SCCWRP, 1998). This approach is also similar to ongoing and planned studies at other Toxic
Hot Spots in San Diego Bay (Exponent, 2001). Included in this effort are determinations of the
spatial distribution of:

+ Sediment physical/chemical characteristics (e.g., grain size)
» Sediment chemical contamination

» Sediment and interstitial water toxicity

« Bioaccumulation of contaminants by a marine invertebrate

» Benthic community analysis

The data collected under the Phase | sampling was used to identify areas of greatest concern
for detailed investigations in the development of total maximum daily loads (TMDLs) in Phase Il
Though not described in detail here, Phase Il studies will include laboratory research to identify
causes of sediment toxicity (toxicity identification evaluations or TIEs), assessment of temporal
patterns in the data, and an evaluation of sources of the contaminants of concern. Results from
Phase | and Phase I will be used to help derive numerical cleanup levels and, along with
measures of contaminants with depth of sediment, identify clean up boundaries in Phase lil.
Elements of Phase |l and Phase I studies are still evolving under the guidance of th
SDRWQCB. :
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Phase il (TMDL Actions)

Determine cause of impairment
Sediment/Water TIE
Additional sediment/tissue
chemistry

Document key indicators of impact
Temporal study of toxicity and
henthic communily impacts

Determine sources
Spatial analysis of data
Historical data review
Watershed/facility sampling

v

Phase lil (Cleanup Actions)

Identify indicator chemicals

Calculate aguatic life cleanup levels
Porewater chemistry/ioxicity
Derive cleanup levels using AET,

EaP, or other methods

Caleculate human heaith cleanup levels
Resident seafocd tissue analysis
Risk modeling

Calculate wildlife cleanup levels
Resident animal tissue analysis
Risk modeling

Determine cleanup boundaries
Core sampling

TMDL Implementation

Implement Source Control

Verify Source Reduction

Cleanup Implementation

Evaluate remedial options for site
cleanup

implement Cleanup Actions

Figure 2-2. Phased sampling and angalysis approach showing the refationship of Phase |

sampling plan fo potential subsequent TMDL and cleanup activities at the study sites.
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION

ADDENDUM NO. 3
TO
CLEANUP AND ABATEMENT ORDER NO. 88-79

BAY CITY MARINE, INC.
S5AN DIEGO COUNTY

gional Water Quality Control Beard, San Diego
er Regional Boafd) finds that:

On June 30, 1988, the Reglonal Board Executive Qfficer
issued Cleanup and Abatement Order No. 88-79 for Bay City
Marine, Inc. <Cleanup and Abatement Order No. 88-79 contains
findings alleging that boat repair and walntenanc

activities at Bay City Marine, Inc. have resulted in waste
discharges to Commercial Basin in San Diego Bay. These
waste discharges are alleged to have created a condition of
pollution. The waste discharges were violations of
requirements contained in Order No. 87-49, NPDES No.
CAQ0108006&6, "Waste Discharge Requirements for Bay City Marine
Incorporated, San Diego County.™

On December 1, 1988, the Regional Board Executive Officer
issued Addendum No. 1 to Cleanup and Abatement Order No. 8§-
79. This addendum revised the compliance dates and
directives contained in the cleanup and abatement order.

On Febkruary 2, 1989, the Regional Board Executive Officer
issued Addendum No. 2 teo Cleanup and Abatement Order No. §8-
79. This addendum further 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 Bay
City Marine, Driscecll Custom Boats, Eichenlaub Marine,
Kettenburg Marine, Koehler Xraft, Mauricic and Sons, and
Shelter Island Boatyard. Each boatyard was required, by the
cleanup and abatement orders, t¢ prepare a remedial action
alternatives analysis report (RAAAR) to evaluate a range of
sediment cleanup levels and to recommend a cleanup
alternative. Final RAAARs were submitted by October, 1990,
which presented information on the extent of contaminated
sediment in Commercial Basin and possible cleanup levels.

EXHIBIT NO.___
/225
Barter

jmsteno.com
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3

which consulting firm prepared it.

he table below indicates when each report was submitted and

BOATYARD CONSULTANT DATE SUBMITTED
Shelter Island PTI Envirconmental Services 6-30-85 & 1-990
Koehler Krafc Dr. William Bretz, Ph. D. 6~-8-90
Bay City Marine Woodward-Clyde Consultants 10-12-20
Eichenlaub Marine Woocdward-Clyde Consultants 10-12-90
Kettenburg Marine' Woodward-Clyde Consultants 10-12-90
Mauricio .& 5ons Woodward-Clyde Ceonsultants 10-12-90
Driscoll Custom ERC Environmental and Energy

pnd

Segvices Company ¢-17-30

BACKGROUND SEDIMENT CONCENTRATIONS

Caopper, mercury, and TBT can be discharged to San Diegc Bay
by many sources in additien to boatyard sources. Sediment
background concentrations can be influenced by the
continuous leaching of copper and TBT from the antifouling
paint on the hulls of vessels moored in Commercial Basin.
Additional copper and TBT can be discharged by underwater
hull cleaning activities. Discharges from storm drains can
contain high concentrations of many pollutants. Background
sediment concentrations should be determined for an area
with similar sources absent boatyard sources. These
background sediment concentrations are used to evaluate
which concentrations of copper, mercury, and TBT are due to

the boatyard discharges and which are due to discharges from

other sources.

The Commercial Basin boatyard cleanup and abatement crders
established background levels as 63 mg/kg (dry weight) for
copper, 0.81 mg/kg (dry weight) for mercury, and 193 ug/kg
{(ary weight) for TBT.. The Regicnal Board's background
stations, designated as stations A, B, CC, and CD, were
located in the center of Commercial Basin and near the
entrance in an area believed to be uninfluenced by waste
discharges from boatyards.

The ERCE (ERC Environmental and Energy Services Company)
RAAAR for Driscoll Custom Boats states that Shelter Island
Yacht Basin experiences conditions similar to those in
Commercial Basin except there are no boatyards in Shelter

Tsland Yacht Basin. ERCE conducted a study to determine the

background levels in Shelter Island Yacht Basin. The
results of 20 samples in Shelter Island Yacht Basin showed
that average background sediment concentrations in Shelter
Island Yacht Basin were 96.3 mg/kg (dry weight) for copper,
0.64 mg/Xg (dry weight) for mercury, and 52.5 ug/kg (dry
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weight) for TBT.

8. In June, 1989, the Regional Board conducted a study of the
drainage patterns of Shelter Island Drive to determine the
discharge point of any boatyard waste discharged to the
street. The Regional Board study concluded that wastes
potentially discharged to Shelter Island Drive from Mauricio
and Sons, Driscoll Custom Boats, Sheiter Island Boatyard,
and Koehler Kraft could be discharged to Shelter Island
Yacht Basin. Therefore, Shelter Island Yacht Basin may have
some influence from the boatyards, but this influence 1is
only in the portion of the basin nearest to Shelter Island
Drive. The majority of the basin is not aflected by waste
discharges from the boatyards.

Q0

The PTI (PTI Environmental Services) RAAAR for Shelter
Island Boatyard stated that the Regional Board's background
stations were too near the entrance to the basin and would
experience too much dynamic tidal influence. This RAAAR
contends that the additional tidal influence near the basin
entrance could cause a reduction in the concentrations of
contaminants present in the sediments there. The PTI RAAAR
proposes that a suitable area for determining background
concentrations occurs close to the Shelter Island Boatyard,
bounded by the central anchorage area on the north-east and
the Shelter Island Boatyard docks on the south~west. The
copper in this regilon was found to be between 100 mg/kg {(dry
weight) and 360 mg/kg {(dry weight) with an average of 254
mg/kg {(dry weight) for 12 samples. Mercury and TBT were not
evaluated to determine background levels due to the lack of
analyses for these constituents.

10. PTI's background copper concentrations described in Finding
No. 9 above are all higher than both background levels
established by the Regional Bpard for Commercial Basin (see
Finding 6 above) and by ERCE Yor Shelter Island Yacht Basin
{see Finding 7 above). The Regional Board believes that the
sediment in the area sampled by PTI may have been influenced
by boatyard discharges from Shelter Island Boatyard,
Mauricio and Sons, and Driscoll Custom Boats, and thus would
not provide a suitable indication of background conditions.

11. The Regional Board concurs with the findings ¢f the ERCE
RAAAR that Shelter Island Yacht Basin has conditions which
are quite similar to those in Commercial Basin. Both are
small enclosed basins adjacent to San Diego Bay. . Both -
basins receive rainfall runcff and miscellaneous flows from
storm drains in similar areas of San Diego. Both basins
also have large boat harboring facilities and considerable
boat traffic. The ERCE study of Shelter Island Yacht Basin
has a larger sample base of 20 sample stations, compared to
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the Regional Board's 4 stations in Commercial Basin and
Shelter Island Boatyard's 12 stations in Commercial Basin.
Using the information in the ERCE study of Shelter Island
Yacht Basin (see Finding 7 above), the Regional Board
concludes that the background sediment concentration for
commercial Basin should be 96.3 mg/kg (dry weight) for
copper, 0.%4 mg/kg (dry weight} for mercury, and 52.5 ug/kg
{dry weight) for TBT. .

TRIBUTYLTIN (TBT) STUDY RESULTS

12. The Naval Ocean Systems Center (NOSC) has been conducting a
large scale series of studies on tributyltin (TBT)
contamination and potential environmental impacts associated
with TBT in San Diego Bay.

3
o

13. One of the repcrts discussed in the Woodward-Clyde RAAAR is
the NOSC report titled, Ecological Evaluation of Organotin-
Contaminated Sediment, July 1985, which evaluates the
prospects of ocean disposal for organctin-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
Acanthomvsis sculpta (mysid), Citharichthvs stigmasus
(flatfish), and Acartia tonsa (copepod). Solid-phase tests
were conducted with the species Acanthomysis sSculpta
(mysid), Macoma nasuta (clam), and Neanthes arenaceodentata
(polychaete worm). These tests all had high survival rates
for Commercial Basin sediment containing 780 ug/kg TBT, 210
mg/kg copper, and 2.7 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 biocaccumulation 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
Assessing the Environmental Effects of Tributyltin, April
1990, discusses a 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 leocations
studied. The results at these two sites showed higher mean
seawater TBT concentrations in surface waters than in deeper
waters. Mussel biocaccumulation of TBT was also greater and
growth rates lower for these sites in surface water when
compared to deeper water. The data also indicate a decrease
in mean seawater TBT cencentrations in Shelter Island Yacht
Basin from S30 ng/l in 1987 to 59 ng/l in 1989. Limited
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data on Commercial Basin appears to indicate the same
decreasing trend in mean seawater TBT concentration. The
Commercial Basin mean seawater TBT concentration for deeper
water was reported as 32 ng/i for August through. October,
1989,

The California Department cf Food and Agriculture adopted
regulations for TBT in January of 1988. The California
regulations require 1)} the use of TBT paints with release
rates of 53 ug/cm‘4fday or less, 2) the application of TBT
paints by certified commercial applicators and 3) the
application of TBT paints only on vessels at least 25 meters
(82 feet) in length and on aluminum hulls and vessel parts.
Federa¥ legislation and regulations came out in June of
1988, and September of 1988 respectively. Federal
regulations limit TBT release rates Lo 4 ug/cm%/day and the
application of TBT antifouling paints to vessels 25 meters
(82 feet) in length or larger.

The State Water Resources Control Board (State Board) issued
a report titled “"Tributyltin, a California Water Quality
Assessment, " dated December 1983. This report quoted
studies which showed the TBT half l1ife to be as short as 4
to 20 days in salt water, and 100-200 days in marine
sediment. The report alsc astablished a water guality
criteria of 6 ng/l in the marine water column.

TBT levels in Commercial Basin sediments appear to have
decreased markedly from February of 1988 when the Regicnal
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
(ug/kg) (ug/kg)

Shelter Island 273 - 6,187
Koehler Kraft 70 - 1,752
Bay City Marine 375 - 6,029

Kettenburg Marine 1,102 - 7,177
Mauricio & Sons 958 - 9,607

8 3.1-7.4  2-89,4-89
8 38-434 2-90
8 0.9-22 2-89,4-89

8 1.0-11 2-89,4-89
8 0.7-19 2-89,4-89

2-2-8
2-2-8
2-2-8

Eichenlaub Marine 827 - 12,910 2-2-88 0.9-1.5 2-89,4-85
2-2-8
2-2-8
2-2-8

Driscaoll Custom 907 - 9,871

18.-

8 4.6-590 10-89,11-89

- Regional-Board staff believes that this apparent reduction

in TBT concentrations in the sediment is due to the
follewing factors:

a. The application cf TBT antifouling paints on boats
under 25 meters (82 feet) is now prohibited. A large
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19.

20.

proportion of the boats found in Commercial Basin are
under 25 meters (82 feet) and are prohibited from using
TBT antifouling paints. These small boats should not
be releasing TBT into the water through leaching,
underwvater hull cleaning, or other maintenance
activities on these boats. Therefore, a large source
cf TBT has been eliminated from Commercial Basin.

TBT undergoes rapié natural degradation in the
environment.. Depending on environmental conditicns,
tributyitin is eventually degraded into dibutyltin,
monckutyltin, and ultimately to elemental tin. The

" half 1ife 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 a relatively short

52

pericd of time.

c. NOSC data indicate that a decreasse has occurred in mean
seawater TBT concentrations in Shelter Island Yacht
Basin from 530 ng/l in 1%87 to 5% ng/l in 1¢
Limited data on Commercial Basin appears

the same decreasing trend in mean seawater T
concentration.

The Regional Board believes that the TBT contamination in
+he Commercial Basin sediments has been greatly reduced due
to natural degradation processes and the elimination of the
use of TBT in paint for small boats such as the size found
in Commercial Basin. The water column TBT concentration in
commercial Basin is expected:to be below the level which
would adversely affect the beneficial uses. The Regicnal
Board believes that it is not necessary to establish a
cleanup level for TBT in Commercial Basin.

COPPER AND MERCURY STUDY RESULTS

The Woodward-Clyde RAAAR contained a sediment biological
effects study prepared by Kinnetic Laboratories, Inc. One
sediment station 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
were used in this study. Benthic infaunal counts, an
amphipod sediment toxicity test, and a bivalve larvae
sediment elutriate test were performed for each station.

The amphipod 10-day survival and reburial test used the
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22.

species Grandidierella japonica following the test
procedures described in Swartz et al. (1385). The 48-hour
bivalve larvae survival and shell abnormality test used a
1:4 sediment to water elutriate mixture as described in ASTM
Test Method E-724-80. The sediment biological effects study
prepared for the Woodward-Clyde RAAAR concliuded that there
were no significant adverse bioclogical effects associated
with sediment containing 530 mg/kg (dry weight} of copper
and 4.8 mg/kKg (dry weight) of mercury.

AN
PTI's RAAAR for Shelter Island Boatyard also performed a
sediment biological effects study. PTL's RAAAR used eleven
sample stations. A benthic infaunal count, and an amphipod
sediment toxicity test waresperformed for each station. The
10~-day survival, avoidance, and reburial test used the
species Rhepoxvnius 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 ahy chronic effects
in the amphipod tests. Two additicnal 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
fhan the concentrations at one station which showed no
adverse results. t appears that the adverse test results
were not caused by copper and mercury concentrations, but
resulted from high sand content, low crganic content, or
other pollutants. PTI*s RAAAR reported that high amphipod
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 cf 275 mg/kg
(dry weight) for copper, 4.2 mg/kg (dry weight) for mercury,
and 23 ug/kg (dry weight) for TBT.

The Woodward-Clyde RAAAR addressed bicaccumulation 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. Biocaccumulation 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 hot been developed
by the U.S. Food and Drug Administration (FDA}, but the FDA
action level for mercury in oysters of 1.0 mg/kg was not
exceeded in any of the organisms sampled in Commercial
Basin. The major food items of brown pelicans, topsmelt and
ancliovies, had no detectable levels aof mercury in their
tissue and appear to pose little if any risk of
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26.

bioaccumulation of mercury to these birds. The study
concluded that there is little if any risk of copper and
mercury bicaccumulation from the Commercial Basin sediments,

The ERCE RAAAR for Driscoll Custom Boats analyzed State of
California Mussel Watch data from Commercial Basin and
Shelter Istana Yacht Basin collected from 1%77 through 1988.
Mussel watch data was then compared to sediment contaminant

concentraticns. 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 96.3 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

Several of the RAAARS examined the sediment concentrations
which would not cause the following concentrations to be
exceeded in the water column; 3 ug/l for copper, 0.04 ug/l
for mercury, and 6 ng/l for TBT. At the time of these
reports there were no applicable numerical water gquality
standards for enclosed bays such as San Diego Bay.
Therefore, these water quality standards were taken from the
"Water Pollution Contrel Plan, Ccean Waters of California,
1988" and from the report titled, "Tributyltin a California
Water Quality Assessment," December 1988.

The State Board adopted the "1991, California Enclesed Bays
and Estuaries Plan, Water Quality Control Plan for Enclosed
Bays and Estuaries of cCalifornia" (Enclosed Bays and
Estuaries Plan) on April 11,-1991. This Enclosed Bays and
Estuaries Plan contains numerical water guality standards
which are applicable to San Diego Bay: a l-hour average of
2.9 ug/1l for copper, a l-hour average of 2.1 ug/l for
mercury, a 30-day average of 25 ng/l for mercury, and a 30-
day average of 5 ng/1 for TBT.

The Woodward-Clyde RAAAR, Driscoll Custom Boats RAAAR, and
the Shelter Island RAAAR attempted to define a 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 develeoped 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
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reported that, due to the uncertainties and number of
variables, a relationship between sediment concentration ang
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 guite complex, and are not entirely
understoed at this time. The Regional Board believes that
an accurate relationship was not developed between sediment
concentration and interstitial water concentration for
copper oY mercury:

Woodward-Clyde Driscoll Boats Shelter Island

Sediment Water . Sediment Water Sediment Water]
ng/kg ug/1 ng/xg ug/l ng/kg ug/1li

Copper 378 3 .849 3 none 3

Mercury 3.5 " 0.04 none 0.04 none 0.04

TBT none 0.006 0.01 - 0.006 (0.01-0.0229 0.008

APPARENT EFFECTS THRESHOLD (2ET)

27. 1In September of 1988, a report titled "Sediment Quality
vValues Refinement: Volume I; 1988 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 Program, U.S. Environmental Protection
Agency. The 1588 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 Valuses AET Values AET Values
Copper 1,300 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 a 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 1) "All of California,® 2) "Southern
California," and 3) "Northern California." Reliability was
used in the report to measure the suitability of the AET
values with respect to correctly predicting bioclogically
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impacted and ncn-impacted stations. Reliability for the
"all of California"™ AET was relatively high for the amphipecad

Reliability for the "Southern California" Benthic AET was
relatively low, and reliability for "Southern Califocrnia®
amphipod values could not be determined because all values
are prelimipary. The "all of California" and the "Southern
California" AET sediment concentrations in dry weight for
copper and mercury, based on dry weight normalization, are
listed bpelow.

SOUTHERN CALIFORNIA

Amphipod . Bivalve’ Benthic

Chemical AET Values AET Values AET Values
Copper >690 mg/kg —— 310 mg/kg
Mercury -—- - ———
ALL OF CALIFORNIA .

’ Anphipoed Bivalve Benthic
Chemical AET Values AET Values AET Values
Copper >690 mg/kg 66 mg/Kg 310 ng/kg
Mercury 1.2 mg/kg 0.51 mg/kg 0.51 mg/kg

Bivalve AET could be calculated cnly from data collected in
Northern California.

i

indicates AET data could not be calculated with availahle
Rnta_

DETERMINATION OF CLEANU? LEVELS
The Regicnal Board, in determining the appropriate level of
cleanup in this matter, is guided by the State Water
Resources Control Board's Rescluticon 68-16, "Statement of
Policy with Respect to Maintaining High Quality of Waters in
California." This policy provides that existing water
guality be maintained when it is reasonable to do so. This
policy further provides that any change in water quality
1l)be consistent with maximum public benefit, 2)will not
unreasonably affect beneficial uses, and 3)will 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 Boatvards
have resulted in a change in water quality in the affected
pertion of San Diego Bay; the change in water quality
threatens to adversely affect the marine habitat beneficial
use of San Diegoc Bay. ~
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The Woodward -Clyde RAAAR provided cost estimates for the

removal of contaminated sediment to meet orlglnal Regional
Soard background levels {63 mg/kg copper) and biclogical

effects based levels (530 mg/kg copper).

The costs were

projected for sediment removal within the leaseholds of Bay
Marine,

City

Marine,

Eichenlaub

Kettenburg Marine,

and

Mauricio & Sons,
in the Ccommon Area.

-k
in these cost estima

leasenold and the Common Area are shown 1in

Ocean disposal of sediment was assumed

tes.

The costs for the Bay City Marine

the table bhelow.

and for removal outside of these leaseholds

Background
(63 mg/kg Cu)

Biological
Effects
(530 mg/kg Cu)

Sediment
Volums
(CU ¥YDS)

Cost

(%)

Sediment
Volume
(CU ¥DS)

Cost
($)

3,000
311,000

1.2
5.1M

e

h m
htd

0
o}

o0

00

-

-~

1.

The Common Area sediment volume for background includes

removing the entire
of two feet.

surface of

the bas

effects inciludes areas of sediment directly adjacent to
several of the boatyard leaseholds.

The Regional Board, based on the available information,

is

directing the seven boatyards in Commercial Basin to reduce
the sediment copper and mercury concentratiens in the
affected portion of the San Diege Bay to a sediment copper

concentration less than 530 mg/kg (dry weight)

and to

sediment mercury ¢oncentration less than 4.8 mg/kg (dry
weight) as recommended by the sediment toxicity and infaunal

studies performed for the Woodward-Clyde RAAAR.

This

cleanup level represents less than 100 percent removal of

+he affected sedimen

that this cleanup level is reasonable,

“aximum publ*c benef

that prescribed in t

data. The R

FRA=T N

gffects

t.

it,

The Regional Board has determined
consistent with the
and should not unreasanably affect
It was not possible te fully determine if
hhese cleanup levels will result in water gquality less than

he Enclosed Bays and Estuaries Plan.
However, these cleanup levels were chosen using bioclogical

egi

cnal

Roard belisves that the

beneficial uses will be protected by these cleanup levels.

FPost-cleanup samplin

g is desi

ad
nea

teneficial uses will be protected.

to confirm

that the

—aa

in tc an average depth
The Common Area sediment volume for biological
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Addendum No. 3 to CAO 88-79

32.

W
[V}

The Regional Boaxd is also guided by the Environmental
Protection Agency's antidegradation policy contained in 40
CFR 131.12. The federal antidegradation policy requires
that changes in water guality be consistent with the
following three part test:

Existing instream water uses and level of water quality
necessary t©o protect the existing uses shall pe
maintained arid protected.

a.,

Where the guality of the waters exceed levels necessary
to' support propagation of fish, shellfish, and wildlife
and recreation in and on the water, the guality shall
be maintained and protected unless the State finds
that allowing the lower water quality is necessary to
accommodate ilmportant economic or social
development....

oy

c. Wwhere high gualitv waters constitute an outstanding
National rescurce ... that water gquality shall be

maintained and protected.”

The Regicnai Board has determined that 1) the cleanup levels
estaplished in this order will protect and maintain existing
instream water uses, 2) the water quality will not exceed
levels necessary to support propagation of fish, shellfish,
and wildlife, and recreation in and on the water, and 3) the
water guality in the affected area will be improved upon
implementation of these cleanup levels.

enforcement action is exempt from the provisions of the
ornia Environmental Quality Act (Public Resources Code,

en 21000, et seq.) in accerdance with Section 15321,
Chapter 3, Title 14, California Code of Regulations.
~

IT IS HEREBY ORDERED that, pursuant te California Water Code
Section 13304, Cleanup and Abatement Order No. 88-79 is amended
to include the following directives:

1.

Bay City Marine, Inc. shall reduce the sediment copper and
mercury concentrations in Commercial Basin, including the
Commen Area, attributable to waste discharges from Bay City
Marine, Inc. to a sediment copper concentration less than
530 mg/kg (dry weight) and to a sediment mercury
concentration less than 4.8 mg/kg (dry weight) by April 30,

1993.

CUT 009720
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2. Bay City Marine, Inc. shall achieve compliance with
Directive No. 1 of this Order in accordance with the
following time schedule: :

REQUIREMENT ) COMPLETION DATE
a. Submit a plan for cleanup of March 1, 1992

contaminated sediment to the.

indicated level. The cleanup plan

shall include a description of all
dredging and other cleanup or
remediation activities to be conducted,
a map depicting the area to be dredged
and the project depth, *the permits and

and a time schedule for completion of
each task. The plan shall be subject
to the approval of the Regional Board

, S e N
Executive Cfficer.

Submit a plan for testing to the May 1, 1292
Environmental Protection Agency (EP3A)

and the Army Corps of Engineers {COE)

for thelr review and concurrence to

determine the suitability of the

contaminated sediment for untreated

ccean disposal or disposal at a

suitable construction site. A copy of

this plan shall also be submitted to the

Regional Board.

C. Upon approval of the plan described October 1, 1992
in Directive 2.b above, the Plan shall
be implemented and a réport of the results
shall be submitted to EPA, COE, and the
Regional Board. An application for the
permit to ocean dispose without treatment
or to dispose at a suitable construction
site, and other information reasonably
necessary for proc¢essing and approval
of the disposal permits, shall accompany
the report to EPA, COE, and the
Regional Board.

d. Submit a post-cleanup sampling November 15, 1992
plan to verify the attainment
0of the prescribed cleanup standards
in the area of sediment contamination
defined in the remedial action
alternatives analyses report
submitted for this facility.

CUT 009721
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REQUIREMENT ’ COMPLETION DATE
e. Upon the approval of the April 30, 1993

cleanup plan by *“he Regional
Board Executive Qfficer, complete
the cleanup or remediation of the
contaminated' bay sediment to the
level prescribed in Directive

No. 1 of this Order.

Upon the approval of the June 30, 1993
post-cleanup sampling plan by the

Regional Board Executive Officer,

implement the plan and submit the

sampling results.

H

Bay City Marine, Inc. shall, upon adoption of this addendum,
submit progress reports to the Regional Board on a quarterly
basis until, in the opinion of the Regional Board Executive
gfficer, the cleanup of the contaminated sediment has been
completed. The reports shall contain information discussing
the progress made toward attaining the final selected
cleanup criteria for the bay sediment. The reports shall be
submitted in accordance with the following reporting

(&)

schedule:

REPORTING SCHEDULE REPORT DUE
January 1 through March 31 . April 230
April 1 through June 30 July 31
July 1 through September 30 -, October 31
October 1 through December 31 January 31

4. In addition to the cleanup alternative described in

Directives 1 and 2, Bay City Marine, Inc. may submit by

December 1, 1992, information supporting alternative cleanup
levels and/or additional cost data for consideratiocn by the
Regional Board. Upecn request of a public hearing on this
information by December 1, 1992, a hearing shall be
scheduled by the Regional Board Executive Officer for the
firzt regular Board meeting in 1993. This information shall
specify the alternative cleanup levels, and shall include &
description of the remediation activities to be conducted
and a time schedule for completion of each task. If
information from sites which are not in Commercial Basin is
used in determining these alternate cleanup levels, site-
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specific data must also be included to establish the
relevancy of datz from another site. Any alternative
cleanup levels must also comply, to the satisfaction of the
Regional Board, with the following criteria:

a. The prorosed copper and mercury concentrations to
be attained in the contaminated sediment in San
Diego Bay will not alter the water gualityv cf San
Diego Bay toc a degree which unreascnably affects
the benéficial uses of San Diego Bay.

b. -The proposed copper and mercury concentrations to
be attained in the contaminated sediment in San
Diego Bay will comply with State Water Resources
Control Board Resclution No. &68-16, "Statement of
Policy with Respect to Maintaining High Quality of
Waters in California" and the U.S. Envirocnmental
Protection Agency's Antidegradation Policy
contained in 40 CFR 131.12.

c. The proposed coppexy and mercury concentrations toc
be attained in the contaminated sediment in San
Diego Bay will comply with State Water Resources
Contxrol Board's "Water Quality Control Policy for
the Enclosed Bays and Estuaries of California, May
1974," and the "1991, California Enclosed Bays and
Estuaries Plan, Water Quality Control Plan for
Enclosed Bays and Estuaries of California.”

PROVISION

1. Bay City Marine, Inc. shall submit, to the Regional Board,
on or before each compliance-date contained in this
Addendum, & Report of Compliance or Noncompliance with the
specified task. '

NOTIFICATION

1. Pursuant to Section 13304 of the Water Code, Bay City
Marine, Inc. is hereby notified that the Regicnal Board is
entitled to, and will, seek reimbursement for all reasonable
costs actually incurred by the Regional Board to investigate
unauthorized discharges of waste and to oversee cleanup of
such waste, abatement of the effects thereof, or other
remedial action, required by Cleanup and Abatement Order No.
88-79 and Addenda thereto. Reimbursable costs are costs
incurred by the Regional Beard following December 9, 1991.
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Upon receipt of a billing statement for such costs Bay City
Marine, Inc. shall reimburse the Regional Board.

I, Arthur L. Cce, Executive Officer, do hereby certify the
foregoing is a full, true, and correct copy of an Addendum
adopted by the California Regional Water Quality Control Board,
San Diego Region, on December 9, 1951. )

(A

R ARTHUR L. COE
Executive Officer

CUT 009724
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UST Case Closure Summary
Former Rocco’s Freestone Corners (Jed Wallach Trust)
12750 Bodega Highway, Sebastopol

Summary

The release from the subject site was dlscovered during underground storage tank
(UST) removals in 1989. The residual contaminants impact only shallow soil and
groundwater in the immediate vicinity of the site. The Sonoma County Local Oversight
Program (County) recommended case closure and requested concurrence from North
Coast Regional Water Quality Control (Regional Board) staff. Regional Board staff did
not concur with the County and recommended that additional groundwater monitoring
be conducted, especially during the dry season when groundwater is at its lowest
elevation. Regional Board staff indicated that additional data is needed to determine
trends that show that water quality objectives (WQOs) will be reached within a
reasonable period for the constituents of concern and that impacts to current and future
beneficial uses of water will be prevented. :

Groundwater fluctuates seasonally between 2 to 10 feet below ground surface (bgs)
and residual petroleum hydrocarbons appear limited to between 6 and 10 feet bgs. The
mass of remaining residual petroleum hydrocarbons is adsorbed to shallow fine grain
soil and dissolved petroleum constituents are degrading. There is a septic tank leach
field down gradient of the former UST but it is unclear if the associated leach field
dissolved contaminant plume in groundwater is commingling with and contributing to
biodegradation of the dissolved petroleum hydrocarbon plume. Although monitoring
wells screened in the source area have consistently had elevated concentrations of
residual petroleum hydrocarbons in groundwater, after over 20 years the groundwater
plume does not extend more than approximately 120 feet from the UST excavation.
Analytical data from the two monitoring wells located farther than approximately

120 feet down gradient from the former USTs have had non-detect resuits for all
sampling events conducted over the past 12 years. Trend lines for down gradient
monitoring well MW-8 located approximately 90 feet from the source area show that
WQOs will be reached in several decades:

The site is located in an unincorporated area of Sonoma County that is served by a
public water supply although many properties have individual drinking water wells. An
onsite irrigation water supply well is located down gradient approximately 230 feet from
the UST excavation, an offsite water supply well is located down gradient approximately

m
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UST Case Closure Summary
Former Rocco's Freestone Corners

(Jed Wallach Trust)

280 feet from the UST excavation, and Salmon Creek is located approximately 370 feet
from the former USTs. Ali groundwater analytical results for water supply weils and
Salmon Creek have been non-detect for chemicals of concern. The affected shallow
groundwater (less than 10 feet bgs) is not used as a source of water supply nor is it
likely to be used as a source of water supply in the future. Based on facts in the record
and the hydrologic and geologic conditions at the site, the limited residual petroleum
hydrocarbons that remain in shallow soil and groundwater pose a low risk to public
health, safety and the environment. For these reasons, case closure is appropriate.

Background

This UST Case Closure Summary has been prepared in response to a petition to the
State Water Resources Control Board (State Water Board) for closure of the Former
Rocco's Freestone Corners’ UST case located at 12750 Bodega Highway, Freestone.
All record owners of fee title for this site as well as adjacent property owners and other
interested parties have been notified of the recommendation for closure and were given
an opportunity to comment.

The site operated as an automotive repair and fueling facility from circa 1950 to 1979 and is
currently occupied by three buildings that are used as a souvenir store, bakery, and a
residence. Land use in the vicinity of the site is primarily rural residential. Individual wells
provide water for the area residents and a leach field for septic tanks is used for wastewater
disposal.

Regional Board staff rejected the County’s October 30, 2008 recommendation for UST
case closure. Regional Board staff asserted that additional groundwater monitoring be
conducted during dry seasons when groundwater is at its lowest elevation because a
spike of total petroleum hydrocarbons as gasoline (TPHg) with a concentration of

6,100 pg/L was reported in monitoring well MW-8 during a seasonally low groundwater
sampling event on August 1, 2007. Regional Board staff indicated that additional data
is needed to determine trends that WQOs will be reached within a reasonable period for
the constituents of concern and impacts to the current and future beneficial uses of
water will be prevented.

Petitioner information

Jed Wallach Trust, Rocco’s Freestone Corners | 12750 Bodega Highway
- Sebastopol, CA 95472
Global ID No: T0609700197 Petition Date: January 28,2009 .
USTCUF Claim No: 7880 | USTCUF expenditures: $362,663
Agency Information
North Coast Regional Water ‘Address: 5550 Skylane Bivd., Suite A
Quality Control Board Santa Rosa, CA 95403
Regional Board Case No. 1TS0260 SCDHS Case No:00001518
Years case open: 20




DRAFT . =3-
UST Case Closure Summary
Former Rocco's Freestone Corners

(Jed Wallach Trust)

Release Information:

USTs:
Tank Size in Contents Status Date
No. Gallons

1 250 Waste ail " Removed May 1989
2 500 Gasoline Removed May 1989
3 1,000 Gasoline Removed May 1989
4 1,000 Gasoline Removed May 1989

¢ Source of Release: UST system.

o Release Discovery Date: May 1989.

o Affected Media: Shallow soil and groundwater.

¢ Free Product: None reported.

o Corrective Actions:

May 1989 - UST removal.

June 1995 - Soil and groundwater mvestlgatlon
September 1996 - Soil and groundwater investigation.
August 1997 - Soil and groundwater investigation.

-July 1998 - Soil and groundwater investigation.

July 2002 through December 2004 - Ozone injection.
May 2005 through March 2008 - Verification menitoring.

OO0 000 O0O0

Site Information/ Description/ Conditions:
e GW Basin: Salmon Creek Hydrologic Unit.
+ Beneficial Uses: MUN, AGR, IND, PRO.
¢ Land Use: Residential, Commercial.
« Distance to Nearest Supply Well*:
o 230 feet southwest - lrrigation well.
o 280 feet south - Domestic well.
¢ Minimum Groundwater Depth: ~1 foot (wet season) and ~10 feet (dry season).
¢ Distance to Nearest Surface Water: ~370 feet southwest.
o Sanitary System: Two onsite septic tanks and associated leach field located
between former USTs and the two supply wells.
s Groundwater Flow Direction: Southwest to south.
o Geology: Boring logs show that the site is underlain by silty sand and clayey
alluvial fan deposits with low permeability to depths of greater then 20 feet.

! Groundwater from each of these wells has been tested four times between November 2003 and January 2008.
Each sample analysis reported non-detects for ail constituents of concern.
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o Hydrology: Depth to groundwater varies seasonally from a foot or two in the
spring to six to ten feet in the fall. Groundwater is recharged from rainfall
infiltration and septic tank leach field discharges. Groundwater discharge is via
evapotranspiration and lateral flow to Salmon Creek.

e Estimate of Remaining Mass in Soil: Small — shallow and limited to immediate vicinity
of former USTs.

e Time to Meet WQOs: Several decades.

Site History:

The case was opened as a Regional Board UST case in May 1989 when elevated
concentrations of gasoline constituents were reported in shallow soil and groundwater
samples within the UST excavation. The UST case was transferred to the County in
July 1993.

Between April 1995 and January 2009, corrective acticns undertaken by petitioner
include advancing over 15 borings to multipte depths down to 20 feet bgs, collecting and
analyzing over 40 soil samples, installing 9 monitoring wells and performing

in-situ ozone injection.

The UST system including two 1,000-gallons, one 550-gallon and one 250-gallon USTs
were removed in May 1989. The site was remediated between July 2002 and
December 2004 using an in-situ ozone injection system.

in December 2004, in-situ ozone injection operations were shut down when it was found
that sparge points were short-circuiting. The system was shut down for safety reasons
and post remedial verification monitoring was initiated. Groundwater contamination was
observed in post remedial monitoring but closure was recommended to Regional Board
staff based on declining trend analyses of all chemicals of concern.

in October 2008, the County referred the case to the Regional Beard staff for
concurrence with its recommendation for case closure. The Regional Board did not
concur with this recommendation. In January 2009, Petitioner petitioned the State
Water Board for case closure.

Contaminant Concentrations in Groundwater:

Monitoring well MW-8, which is located approximately 90 feet down gradient of the
source area, has reported the highest post-remedial contaminant concentrations. The
following graph shows that this well has consistently shown overall decreasing
concentrations of petroleum constituents in groundwater, despite seasonal fluctuations.
This decrease in down gradient concentrations is consistent with a zone of robust
biodegradation.
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Because source area contamination impacts shallow soil and groundwater in the
immediate vicinity of the site, the mass of remaining residual petroleum hydrocarbons is
fimited and dissolved petroleum constituents are degrading. The rate of biodegradation
of the remaining mass is dissolution limited and the natural biodegradation in
groundwater is effectively limiting the length of the dissolved plume to less than
approximately 120 feet from the source area for the past 20 years.

Groundwater Concentrations and Trends
MW-8
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Objections to closure and response:
The Regional Board staff did not concur with the County’s recommendation for case
closure because of the following concerns;

« Additional dry season groundwater monitoring data is needed to determine trends
that show that WQOs will be met within a reasonable period. .
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In response to the Regional Board's January 2, 2008 non-concurrence letter, the
petitioners’ consuitant prepared and submitted graphs of trend analysis of low-
groundwater sampling results collected since 1998 for well MW-8. The analyses for
MW-8 showed that groundwater would reach the benzene WQO (0.15 ug/L) by 2014,
ethyl benzene WQO (29 pg/L) by 2019 and TPG as gasoline WQO (50 ug/L) by 2034.
Trend lines for down gradient monitoring well MW-8 located approximately 90 feet from
the source area show that WQOs will be reached in several decades.

o Additional dry season groundwater monitoring data is needed to determine trends
that show that impacts to current and future beneficial uses of water will be
prevented.

The site is located in an unincorporated area of Sonoma County that is served by a
public water supply although many properties have individual drinking water wells,
Samples from water supply wells and Salmon Creek located within 400 feet of the
former USTs have been non-detect for chemicals of concern. The affected shallow
groundwater (less than 10 feet bgs) is not used as a source of water supply nor is it
likely to be used as a source of water supply in the future.

Based on facts in the record and the hydrologic and geologic conditions at the site, the
limited residual petroleum hydrocarbons that remain in shallow soit and groundwater
pose a low risk to public health, safety and the environment. Therefore, the impact to
water quality is limited and localized as discussed above. ‘

Closure:
Does corrective action performed to date ensure the protection of human health,
safety, and the environment? Yes

Is corrective action and UST case closure consistent with State Water Board

Resolution 92-497 Yes

Is achieving background water quality feasible? No.
To remove all traces of residual petroleum constituents at the site would require
significant effort and cost. If complete removal of detectable traces of petroleum
constituents becomes the standard for UST corrective actions, however, the
statewide technical and economic implications will be enormous. For example,
disposal of soils from comparable areas of excavation throughout the state would
greatly impact already limited landfill space. Inlight of the precedent that would
be set by requiring additional excavation at this site and the fact that beneficial
uses are not threatened, attaining background water quality at this site is not
feasible.
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If achieving background water quality is not feasible,

Is the alternative cleanup level consistent with the maximum benefit to the people

of the state? Yes
It is impossible to determine the precise level of water quality that will be attained

“ given the limited residual petroleum hydrocarbons that remain at the site, but in

light of all the factors discussed above, and the fact that the residual petroleum
constituents will not unreasonably affect present and anticipated beneficial uses
of groundwater, a level of water quality will be attained that is consistent with the
maximum benefit to the people of the state.

Will the alternative cleanup level unreasonably affect present and anticipated
beneficial uses of water? No.
 Impacted groundwater is not used as a source of dnnkmg water or for any other
beneficial use currently and it is highly unlikely that the impacted groundwater will
be used as a source of drinking water or for-any other beneficial use in the
foreseeable future.

Will the alternative level of water quality exceed water quality prescribed in

applicable Basin Plans? No
The final step in determining whether cleanup to a leve! of water quality less
stringent than background is appropriate for this site requires a determination
that the alternative level of water quality will not result in water quality less than
that prescribed in the relevant basin plan. Pursuant to SWRCB Resolution
92-49, a site may be closed if the basin plan requirements will be met within a
reasonable time frame.

Have factors contained in Title 23 of the California Code of Regulations, Section

2550.4 been considered? Yes.
In approving an alternative level of water quality less stringent than background,
the State Water Board has also considered the factors contained in California
Code of Regulations, title 23, section 2550.4, subdivision (d). As discussed
earlier, the adverse effect on shallow groundwater will be minimal and localized,
and there will be no adverse effect on the groundwater contained in deeper
aquifers, given the physical and chemical characteristics of petroleurn
constituents, the hydrogeological characteristics of the site and surrounding land,
and the quantity of the groundwater and direction of the groundwater flow. In
addition, the potential for adverse effects on beneficial uses of groundwater is
low, in light of the proximity of the groundwater supply wells, the current and
potential future uses of groundwater in the area, the existing quality of
groundwater, the potential for health risks caused by human exposure, the
potential damage to wildlife, crops, vegetation, and physical structures, and the
persistence and permanence of potential effects. Finally, a level of water quality
less stringent than background is uniikely to have any impact on surface water
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quality, in light of the volume and physical and chemical characteristics of
petroleum constituents; the hydrogeological characteristics of the site and -

~ surrounding land; the quantity and quality of groundwater and direction of
groundwater flow, the patterns of precipitation in the region, and the proximity of
residual petroleum to surface waters.

Has the requisite level of water quality been met? No - -

If no, the approximate time period in which the requisite level of water quality will

be met: : - ' :
The approximate time period in which the requisite level of water quality for
dissolved petroleum hydrocarbons will be met is estimated to be several
decades. ’

Though the requisite level of water quality has not been met, water quality
objectives will be achieved via natural attenuation within three decades. This is a
reasonable period in which to meet the requisite level of water quality because
the affected groundwater is not currently being used as a source of drinking
water and it is highly uniikely that the affected groundwater will be-used as a
source of drinking water in the future. Other designated beneficial uses of water
are not adversely impacted and it is highly unlikely that they will be.

Summary and Conclusion : '
Based on the hydrology, geology, and other factors at and in the vicinity of the site,
shallow affected groundwater does not represent a threat to public health and safety, or
the environment. The dissolved petroleum hydrocarbon plume is decreasing and
concentrations of petroleum hydrocarbons are decreasing; residual petroleum
hydrocarbons dissolved in groundwater and absorbed to shallow soil are localized and
limited in extent and will continue to naturally degrade and attenuate. Shallow
groundwater is not used as a source of drinking water or for any other designated
beneficial use nor is it likely to be beneficially used in the foreseeable future. Case
closure is appropriate.

Benjamin Heningburg Date
Engineering Geologist
Professional Geologist No. 8130
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Polygon Copper (mg/kg dry)
2001/2002 2009
NA23 350 258
NA24 200 250
SW06 170 229
| SW19 110 100
SW30 240 194
% Change
SWAC 183.3 167.8 -8.5%
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Polygon Mercury {mg/kg dry)
2001/2002 2009
NA23 1.10 1.13
NA24 0.88 1.18
SWO6 0.75 0.86
SW19 2.1 0.50
SW30 1.10 '0.94
% Change
SWAC 15 0.8 -49.0%




Polygon Total HPAH (ug/kg dry)
2001/2002 2009
NA23 3,400 4,800
NA24 2,100 3,600
SWo06 12,000 7,300
SW19 1,100 600
SW30 4,900 2,100
% Change
SWAC. 2,823.4 2,293.3 -18.8%




Polygon Total PCBs (ng/g dry)
2001/2002 2009
NA23 510 840
NA24 290 110
SWO06 380 210
SwW19 - 94 26
SW30 ) 380 130
% Change
SWAC . 247.0 188.7 -23.6%




Polygon Tributyltin (pug/kg dry)
2001/2002 2009
NA23 120 7.4
NA24 59 31.0
SW06 100 120.0
SW19 37 5.6
SW30 200 51.0
% Change
SWAC 821 23.3 -71.6%




1229



CONCEPTUAL WORK PLAN

CAMPBELL SHIPYARD

Prepared for
San Diego Unified Port District
3165 Pacific Highway
San Diego, California 92101

Prepared by
Anchor Environmental
1411 4* Avenue, Suite 1210
Seattle, Washington 98101
and
One Park Plaza, Suite 600
Irvine, California 92614

March 2002

« X ANCHOR

ENVIRO MY




CONCEPTUAL WORK PLAN

CAMPBELL SHIPYARD

Prepared for
San Diego Unified Port District
3165 Pacific Highway
San Diego, California 92101

Prepared by

Anchor Environmental
1411 4% Avenue, Suite 1210
Seattle, Washington 98101

and
One Park Plaza, Suite 600
Irvine, California 92614

March 2002

CUT 010808



Table of Contents

1 INTRODUGCTION ..oiiircctristncrenreinsnasssssssencssiesissssessenssesiosssassscossassssasssnssesetssorssenssesssanasiosssesses 1
1.1 PUIPOSE ettt tn st sm b s bt e b b s s b e et R et s bbb st st eeraen 1
12 Cleanup and Abatement Order..........cocoorieee ettt e eseae 1
1.3 Previous Investigations............ besamesseesattesstsheeebertebavetabt et e st e res e nnes s nensnsneess eerreereneraeereans 2
1.4 ExiStHNE CONAIIOMS. .....viivineiriniiec i st ets et sas s s anescbenr et ba s eeees 3
15 Preferred AEINAtiVe .. vt et esicsestemmanesnssesansasasssassssnns st etse et e reneeasenas 4
2 DATA NEEDS ..ttt stese st ess i ses s ee s sbe s e e s e ses e st s s st s assaesns st ems e e st eremeensanesemone 7
21 FUEUT@ USES ettt mss et st sbn e sosrs s e see e sessemtsameraassseseessosansssemsrassmnns 7
22 Extent of CoOntamiINation ....cicoiiveeeciriececimsiesseeressessssesessressessossenssassssseesssessssseesmmsssssmnes e 8
23 Potential for Contamination Under SRIPWaY ..ccoveeeeeecireiinnceciieeenieisees et e 8
24 Recontamination Potential From Switzer Creek and Offsite Sources .......ccooooovvvveenno.. 8
25 Hydrogeologic COnAItioNS........ouvrimiier et sssssssssesssscm et se s st smessesson 9
2.6 Contaminant Mobility Characteristics of Existing Sedlments ........................................... 9
27 Cap Stability Evaluation....c..cciiiie it ettt st aene 9
28 Geotechnical Properties of Existing Sediments .......oe..uuecveeeessieninssecseeseonieneiceeene 10
2.9 Design Level Bathymeltry ... irninsicieiiniieinsninsiss et ettt sees oo 10
2,10  Site Hydrodynamics ...ttt st st ans st s s 10
211 Integration with Environmental Review Processes ...........ccccocoovcovccninnniiccveien, 10
3 INVESTIGATION AND TEST METHODS TO FILL DATA GATS......cccooominnniieieen 11
3.1 Extent of Sediment ContamiNation......coveve et eomrecaeeseacecererieenescrnsrersecresenseseeeerssrsssnsssones 11
3.1.1  Surface Sediment SAMPUNG......ccoiirireiii et 11
3.1.2 Subsurface Sediment SamPUNg .....iccocouuermiesneimrsesssnesies et 11
32 Potential for Contamination Under SRIpWay ....coocoomeiiimincicecvenenecc e 12
3.3 Contaminant Mobility — Short-Term IMpacts ... oeeevesiieccniecenrni e e 12
33.1 Modified/Dredging Elutriate TeStNEG ...cocoeoviimimeeriemeieei et 12
332 Predictive Modeling ..o et aeretat s e e e bsaasnanas 13
3.4 Contaminant Mobility — Long-Term Impacts .....c.coueueiesiernisiiieiiiecciccce e 13
341 Sediment Porewater ANalysiS........ccccoeiimeorimretcemteies ettt e 13
342 Groundwater INVeStGation ....co.ccuiiiiiriniesettsre vt ssteeceeeeeeereas 13
343 Thin-Layer Column Leach TeStNG ..ottt 14
34.4 Contaminant Mobility Modeling.....coccoerierimimimmreriieiiin e 14
3.5 Cap Stability .ot et bbb ettt e e 16
35.1  Propeller Wash ... ettt st 16
352 WiInd and ShiP Waves . ... reessescssee s seessssens s st e ee oo 16
353 Bioturbation... eere et er ettt e e b seeme st aate e st 2 e ns b e st snrsrenesreenaeenn s e e 10
354 Settlement and Consohdanon .......................................................................................... 17
33.5  Slope Stability (StAHC).....coceoememceiiieeier ettt s 17
35.6 Seismic Performance (Dynamic).......... ettt e S 17
3.6 Geotechnical Investigation and Testing......cocoveeiemesieiceicecicenceeeeevnenenen e, 17
3.7 Bathymetric SUrvey ..ot 18
3.8 Site Hydrodynamic IMPacts ..ottt 18
Conceptual Work Plan :-\Zz Mareh 2002

Campbel! Shipyard i T O00T16-01 T12

CUT 010809



Table of Contents

39 Environmental Regulatory ReGUIFEIMENES .c...c.eiumscemmmssiimniensiisissinmsserasisescasssenssenesins 18
A CONCLUSION .utioverereetrsesaresirissensssesssentsarsasessassossatsssssestesssonsaassns shssseas st stsstsansnssessssnossssnsssnssnssssssine 19
5 REFERENCES ... . cioceeeeicerieieeettestensnsssssasssesstisnss et s s msssemss sossassasssobe see st sames s s s ans e st asaa e snase sanssnatesannnes 20

List of Tables '_'
Table 1 - RWQCB CAO No. 95-21 Sediment Cleanup Levels
" Table 2 ~ Summary of Acreage of Habitat Types Under Existing Conditions

List of Figures

Figure 1 - Site Location Map

Figure 2 — Alternative 5 Cap in Place Affected Sediment and Create Intertidal Habitat and a
Recreational Beach

Conceptuat Work Plan

F1 Va March 2002
Camphbell Shipyard i

000116-01 T12

CUT 010810



Data Needs

1 INTRODUCTION

Anchor Environmental, L.L.C. (Anchor) has prepared this Work Plan to identify technical
studies that may be necessary to evaluate the technical feasibility and effectiveness of the
preferred remedial alternative for the remediation of bay sediments within the waterside
boundaries of the former Campbell Shipyard leasehold. The project area consists of
approximately 12.9 acres of submerged tidelands and shipways, located at the foot of 8"
Avenue in San Diego, California (Figures 1 and 2). Previous assessfnent work at the former
Campbell Shipyard site indicated the presence of contaminants in the bay sediments (PI"I,‘ 1993).
Based on this assessment work, the San Diego Regional Water Quality Control Board (RWQCB)
issued Cleanup and Abatement Order (CAO) No. 95-21. The CAQ requires, in part, cleanup of
the bay sediments at the former Campbell Shipyard site to meet specific levels for constituents
of concern (COC). '

1.1 Purpose

This Work Plan will identify data needs, investigation methods, and test methods needed to
obtain the necessary data for developing design criteria, evaluating the environmental
impacts and predicting effectiveness of the preferred rgmediaﬁon alternative for the
Campbell Shipyard leasehold. Information generated from the proposed investigations
would be used to address regulatory and public review, including the California

Environmental Quality Act (CEQA) process.

1.2 Cleanup and Abatement Order

In June 1995, the RWQCB issued CAO No. 95-21 to Campbell Industries Marine
Construction and Desigri Company, establishing cleanup levels at the Campbell Shipyard
for upland soils, groundwater, and offshore bay sediments that were adjacent to the
Campbell Shipyard wharves and boat ways (June 1995). The COC and respective sediment
cleanup levels were based on previous limited site assessment work performed at the former
Campbell Shipyard by other consultants (RWQCB, 1995)- The COC and cleanup levels
established in CAO No. 95-21 for offshore bay sediments included: copper, lead, zinc, total
petroleunt hydrocarbons (TPH), high-molecular-weight polynuclear aromatic hydrocarbons
(HPAHs), polychlorinated biphenyls (PCBs), and tributyltin (TET). Elevated levels of these
COC were identified in bay sediments and were attributed to past and present waste '

management practices of the Campbell Shipyard.
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In general, the CAQO indicated that concentrations of copper, zinc, TBT, HPAHs, and TPH
were highest along the shoreline and adjacent to the drydocks, with concentrations
decreasing away from the shipyard. Concentrations of lead were identified adjacent to four
storm drains at the site suggesting that these drains may have also contributed lead to bay
sediments. Concentrations of PCBs in sediménts were greatést in the area where shipyard
activities were conducted. Table 1 presents the RWQCB sediment cleanup levels as

indicated in CAO No. 95-21.

Table 1
RWQCB CAO No. 95-21 Sediment Cleanup Levels
X Cleanup Level
Constituent {mg/kg) (Dry Weight)
Copper 810
Zinc 820
Lead 231
TPH 4,300
HPAHs 44
PCBs 0.95
78T 575

Note:
mg/ kg = milligrams per kilogram

1.3 Previous Investigations

Environmental site assessment activities associated with characterizing the bay sediments
within the leasehold boundary of the former Campbell Shipyard were performed by several
consultants both prior and subsequent to RWQCB CAO No. 95-21. A chronological list of
site assessment activities performed is provided below. A brief summary of these
assessments is included in Appendix B of the draft Sediment Remediation Alternatives
Evaluation technical memorandum (Ninyo & Moore et al., 2001). '
o RWQCB, Results of Sediment Sampling in the Vicinity of Campbell Industries,
unpublished data collected by the San Diego Regional Water Quality Control Board,
1989.
» Environmental and Energy Services Co., Chemical Characterization of Marine
Sediments, Campbell Industries, San Diego, California, September 1989.
. I’TI%nvironmental Services, Study Proposal, Campbell Shipyards Sediment

Characterization-Phase 2, July 1990.
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e DPTI Environmental Services, Data Report, Campbell Shipyards Sediment Characterization
Volumes and II, June 1991.

» PTIEnvironmental Services, Remedial Action Alternatives and Analysis Report, Review
Draft, October 1993.

¢ PTIEnvironmental Services, Preliminary Désign Plan, Bay Sediment, Upland Soil, and
Groundwater Remediation, September 1995.

« OHM Remediation Services Corporation, Draft Post Cleanup Sampling Plan, Campbell
Industries, Eight Avenue at Harbor Drive, San Diego, California, 92112, August 1998,

¢ Hart Crowser, Inc., Sample and Analysis Plan for Dredged Sediment
Characterization, Campbell Shipyard, San Diego, California, Case # 1999-153-03.
October 1999.

» Hart Crowser, Inc., Sediment Characterization Report Campbell Shipyard, San
Diego, California, March 2000.

¢ Hart Crowser, Inc,, Phase II Sediment Sampling and Analysis Work Plan, May 2000.

= Hart Crowser, Inc., Final Phase II Sediment Characterization Report, Campbell
Shipyard, San Diego, California, Volumes I and 1I, draft version, April 2001.

1.4 Existing Conditions

The marine habitat adjacent to the former Campbell Shipyard consists of approximately 12.9
acres of open-water areas with depths down to about -33 feet MLLW. Bathymetry at the site
varies significantly due to the former presence of shipways and berths. Under current
Natjonal Marine Fisheries Service operational definitions, the entire area below the high tide
line (+7.8 feet MLLW) is considered Essential Fish Habitat.

As of April 16, 2001, Campbell Shipyard completed demolition of piers. Old timber piles
from the subtidal zone and debris on the waterfront have been removed. A concrete

bulkhead borders the waterfront and the land along the shoreline supports little vegetation.

A summary of acreage of habitat types (determined by depth relative to the tidal prism), as
defined in the San Diego Bay Integrated Natural Resources Management Plan (United States
Department of the Navy [U.S. Navy], Southwest Division, and Port District, 2000), is
presented in Table 2 below. A concrete ship launchway in the central part of the waterfront,

provides a sloping habitat with a hard substrate consisting of rocks and concrete.
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Dive surveys of the entire area (Littoral, 2000a and 2000b) reported that the substrate
consists mostly of soft sediments comprised of [_;tedominately fine, sandy-silt. However,
waters of about -10 feet MLLW and shallower supported either eelgrass (Zostera marina) or
various species of red algae. Scattered debris in the subtidal zone provides a limited

amount of hard substrate.

Table 2
Summary of Acreage of Habitat Types Under Existing Conditions

Habitat (acres)
. Shallow Moderately Deep

_zlgtteortl;{a; 4 Subtidal Subtidal Deep Subtidal | L .
“MLLW 4210 2.2 ft -20 to -12 ft >-20 ft MLLW o

MLLW MLLW
Existing 1.25 1.65 2.62 7.33 12.86

Conditions : _ i : :
Note:

MLLW = Mean Lower Low Water datum in feet

The following habitats have been identified within the former Campbell Shipyard leasehold:
» Eelgrass beds
e Soft-Bottom Invertebrate Community
s Piling, Bulkhead, and Concrete Debris Invertebrate Communities
e Fish
e Birds

e Marine Mammals

Further discussion of these habitats and the associated biclogical communities is provided
in Appendix C of the draft Sediment Remediation Alternatives Evaluation technical
memorandum {Ninyo & Moore et al., 2001).

1.5 Preferred Alternative

The draft Sediment Remediation Alternatives Evaluation technical memorandum (Ninyo &
Moore et al., 2002) prepared for the Port District identified several remedial alternatives.
Removal of contaminated sediment by dredging or isolating the contaminated sediment by
placing a clean cap were the primary methods considered feasible to address CAO cleanup
objectives. A comparative analysis was performed for each remedial altermative. The

evaluation criteria included:
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e Technical effectiveness in achieving CAO cleanup objectives.

o TImplementability in terms of constructability and regulatory acceptability.

e Environmental impacts in terms of short term water quality effects and habitat
impacts.

e« Estimated costs.

The preferred alternative is Alternative 5 (i.e., Cap in Place Affected Sediment and Create
Intertidal Habitat and a Recreational Beach).- This alternative involves placing a clean cap
over contaminated sediment that contains COC concentrations greater than cleanup levels.
The majority of the cap would be very thick (up to 20 feet in places) to provide clean habitat
for other flora and fauna. The top of cap elevation would be at water depths suitable to
recreate shallow subtidal and intertidal habitat that have been lost over the years. The top
of the cap would be relatively flat with the outer portions of the cap (the slope from the bay
bottom to the top of the cap) will be armored with stone to protect against erosion from
propeller wash and wind and ship waves. The thick cap is anticipated to consist of clean
dredged material from a maintenance dredging project or new work project.
Approximately 90,000 cubic yards (cy) of clean importéd material would be required for the
habitat cap and 26,500 cy of material for the retaining berm. The habitat cap would serve as

an isolation cap by containing and isolating contaminants from the marine environment.

Up to approximately 11,500 cy of material located just outside of the new leasehold area but
inside the old leasehold area would be dredged and hauled to an upland landfill. Portions
of the site located near the 10 Avenue Marine Terminal (within approximately 200 feet)
would have an engineered cap that would include layers of gravel and sand. The sand layer
would isolate the contaminants below from the marine environment. The gravel layer
would provide a barrier to prevent bioturbation from deep burrowing marine species (such
as ghost shrimp) and would provide erosion control from vessels maneuvering at the

Terminal.

This alternative also features a recreational beach that could be accessed by the public. The
beach would be created from within the adjacent uplands to avoid converting aquatic

habitat to upland habitat. To create the beach, approximately 4,000 cy of upland soil would
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be regraded on the site and incorporated into the upland site grading. Approximately 7,250

cy of clean sand would be imported to create a 4-foot thick sand beach.

Alternative 5 was selected as the preferred alternative, for the following reasons:

Capping is technically effective at isolating sediment contamination.

Capping minimizes the disturbance to the affected sediment, thereby minimizing
releases to the water column and reducing risk to human health, the environment, and
water quality.

The cap is easily constructed.

Creating a recreational beach from areas that are currently upland would yield a net
gain of aquatic habitat.

Placement of a thick habitat cap would increase shallow subtidal and intertidal
habitats by 2.5 acres and 1.1 acres, respectively.

The cost is less than the other alternatives evaluated, except the cap only alternative.
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2 DATA NEEDS

Based on a review of data obtained through previous investigations, key data gaps were
identified in the draft Sediment Remediation Alternatives Evaluation technical memorandum
(Ninyo & Moore et al., 2002). The key data gap identified is the entire extent and depth of
affected bay sediments. However, to address the implementability and long-term effectiveness
of the preferred alternative, and to develop design criteria, this section identifies antjcipated
data needs. Information obtained during these investigations would be used during
environmental review and design of the preferred alternative. This work plan discusses the
various methods of investigation and why each needs to be performed. However, this
document is not intended to address specific sampling and analyses elements (i.e., number of
samples, location of samples, etc.) since those elements will need to be developed based on

review of the previous studies and regulatory and public concerns.

2.1 Future Uses

The future use of the upland portion of the site will be a hotel that will serve the Convention
Center and the new baseball stadium located across Harbor Drive. The uplands will also
feature a waterfront park and plaza, which will allow for public access to the waterfront and
keep view corridors intact. Under the preferred alternative, a portion of the uplands will
also be excavated to create a recreational beach that would be approximately 1 acre in size.
The offshore portions of the site would be used to recreate some of the shallow subtidal and
intertidal aquatic habitat that have been lost over the years. Additionally, the portion of the
site that lies between the new and old leasehold boundaries will not have the habitat cap
placed there which will allow for greater access and maneuverability for ships calling on the
10t Avenue Marine Terminal. Instead, the contaminated sediments from this area will
either be dredged or isolated from the environment by an engineered cap of clean

sediments,

Finalization of the recreational beach configuration is necessary to determine tinal volumes

and to assess beach slope stability to wind and ship generated waves.
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2.2 Extent of Contammatton

Sediment analytxcal data are limited for areas outside the Campbell Shipyard leasehold. The
limited data indicate that bay sediment have been impacted in areas that extend beyond and
outside the leasehold. This work plan assumes that bay sediment remediation would be
limited to the Campbell Shipyard leasehold and will not extend past this leasehold
boundary. In addition, insufficient sampling at locations within the leasehold boundary
results in uncertainty regarding the vertical extent of contaminated sediments. Areas
located outside of the proposed cap area would be sampled to ensure that all contaminants
is adequately isolated by the cap. Sediment samples would be collected and analyzed for
the COC as described in Section 3.1.

2.3 Potential for Contamination Under Shipway

There is a general absence of data under the shipway and piers. The volume of sediment
under the shipway was estimated by interpolation by Hart Crowser (Hart Crowser, 2001).
Depending on the final layout of the preferred alternative, a portion of the concrete shipway
may need to be removed. If a partial removal of the shipway is required, then the nature
and extent of contamination under the shipway will need to be determined for offsite
disposal characterization. This data gap would be addressed by the collécﬁon of surface

and subsurface sediment samples under the shipways as described in Section 3.2.

2.4 Recontamination Potential From Switzer Creek and Offsite Sources

Potential recontamination to the clean cap from three potential sources (including Switzer
Creek outfall discharges, resuspension of adjacent sediments located in the berthing areas of
the 10 Avenue Marine Terminal, and resuspension of sediments in San Diego Bay) was not
addressed in the remediation alternatives evaluation (Ninyo & Moore et al., 2002). Switzer
Creek located between the Campbell Shipyard leasehold and the 10% Avenue Marine
Terminal. In order to address this potential data gap, a tiered approach would be
implemented. The initial step would evaluate existing data to assess whether the creek
(which is channelized and has storm water input) is a potential source. 1f the creek is
identified as a potential recontamination source, further investigations may be is necessary
to assess the long-term impacts to the clean cap. Subsequent tiers may involve additional
sample collection and anal};sis and subsequent data evaluation. For this work plan, no

additional investigations are assumed.
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2.5 Hydrogeologic Conditions

Groundwater flow through the contaminated sediment is the primary mechanism for
release and movement of contaminants through an isolation cap. There is an absence of on-
site groundwater and hydrogeologic information such as groundwater elevation range and
effect of the tidal prism; hydraulic conductivity; hydrogeologic parameters and
permeability; and groundwater flux. In order to address this data gap, groundwater
samples will need to be collected from both existing upland monitoring wells and at least
two locations nearshore as described in Section 3.4 to assess the effects of groundwater

contaminants mobility.

2.6 Contaminant Mobility Characteristics of Existing Sediments

For this work plan, contaminant mobility refers to the short-term release of contaminants
during dredging and/or capping operations, and the long-term movement of contaminants
through the isolation cap. Short-term effects generally are due to the release of
contaminants during construction activities. Release of contaminants occurs through pore
water or disassociation of particulate bound contaminants. Long-term effects generally are
due to movement of contaminants through various pathways to the water/sediment
interface. The contaminant mobility evaluation will consist of a tiered approach as

discussed in Section 3.4.

2.7 . Cap Stability Evaluation

Cap stability refers to the cap’s ability to maintain its function (i.e., isolating contaminated
sediment) under various external forces. External forces include seismic events, wind and
ship generated waves, active and passive groundwater pressures, bioturbation, human
activity, etc. An evaluation of cap stability for the site has not been conducted. Several cap
stability factors the settlement and/or the consolidation potential of the capping material,
the in place contaminated sediments, and the native or substrate sediments (foundation);
static and dvnamic stability; bioturbation potential and erosional potential of the capping

material as discussed ih Section 3.5.
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2.8 Geotechnical Properties of Existing Sediments

Geotechnical data is critical to evaluate cap stability, contaminant mobility, and the
hydrogeologic conditions of the site. As identified in the remediation alternatives report
(Ninyo & Moore et al., 2002), there is an absence of geotechnical data for the on-site bay
sediment. Moisture contents, settling rates and consoclidation; grain size and Atterberg

limits; specific gravity; and other parameters would be measured as described in Section 3.6.

2.9 Design Level Bathymetry

A recent bathymetric survey is necessary to evaluate potential habitat impact acreages and
develop design level volumes and cost estimates. The Port may already have recent

bathymetry that satisfies this data need.

2,10 Site Hydrodynamics
Placement of the thick (approximately 20 feet) habitat cap will change the site

hydrodynamics (i.e., circulation and flow velocities). Site hydrodynamics will be evaluated

as described in Section 3.8.

2.11 Integration with Environmental Review Processes

The design and construction of the preferred alternative would be subject to the guidelin.es
of various environmental regulations, including CEQA, Endangered Species Act (ESA), and
California Coastal Act (CCA). Mitigation measures, best management practices, or other
envircnmental requirements from the environmental review and permitting processes

would be incorporated into the final design.
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3 INVESTIGATION AND TEST METHODS TO FILL DATA GAPS

This section describes the investigation and test methods needed to fill the data gaps identified
previously in Section 2. Available and existing data wotuld be reviewed to avoid duplication of
effort and to focus each investigation prior to performing the investigations listed in this
section. Based on results from cap stability and contaminant mobility assessments, additional
sampling outside of the cap boundaries would be collected to ensure that all contaminated

sediment is adequately isolated.

3.1 Extent of Sediment Contamination

The extent of sediment contamination would be evaluated by collecting surface and
subsurface sediment samples to better delineate the horizontal and vertical e.xtent of
contaminated sediments within the Campbell Shipyard leasehold boundary. All surface
and subsurface sediment samples would be submitted to a qualified and California State-
certified analytical laboratory for total solids, grain size, total organic carbon, copper, lead,
zine, TPH, HPAHSs, PCBs, and TBT.

3.1.1 Surface Sediment Sampling

Surface sediment samples from the biologically active zone of 0 to 10-centimeters (crmn)
would be collected using a sediment grab sampler (e.g., van Veen) to confirm that areas
outside the proposed cap area are clean. Sediment samples would be collected and
processed in accordance with standard sediment collection techniques established by the
United States Environmental Protection Agency (EPA) Region 10 Puget Sound Estuary
Program (PSEP) guidelines (EPA, 1997). In addition, additional surface sediment may
be collected for sediment porewater analysis for the contaminant mobility evaluation

discussed in Section 3.4.

3.1.2 Subsurface Sediment Sampling

Subsurface sediment samples would be collected using a vibracore or similar collection
device to better determine the vertical extent of contaminated sediments in areas outside
the proposed cap limits. Subsurface sediments would be collected and processed in
accordance with standard sediment collection techniques established by the EPA Region
10 PSEP guidelines (EPA, 1997).
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32 Potential for Contamination Under Shipway

If required, the potential for contamination under the shipway would be evaluated for
offsite disposal characterization in the same manner as assessing the spatial extent of
contamination as discussed in Section 3.1, by the collection and analysis of surface and
subsurface sediments. Portions of the concrete shipway may need to be removed to provide

access to those sediments.

3.3 Contaminant Mobility — Short-Term Impacts

Short-term construction impacts during capping include water quality impacts (e.g.,
increased turbidity and reduced dissolved oxygen) and resuspension of contaminated
sediment. Short-term impacts from dredging include the standard water quality impacts
plus potential release of contaminants. The evaluation of short-term construction impacts
for the placement of capping material would include predictive modeling of total
suspended solids (TSS) concentrations and dilution mlxmg zone boundaries. The
evaluation of short-term construction impacts for the dredging of contaminated sediment
would include dredging elutriate testing (DRET) to determine potential contaminant
releases to the water column and potential modeling of dilution zone mixing boundaries if

clutriate test results indicate initial water quality standard exceedances.

3.3.1 Modified/Dredging Elutriate Testing

Depending upon anticipated project conditions and agency concern, either or both the

modified and dredging elutriate tests would need to be conducted.

The procedures described by the USACE (DiGiano et al., 1995) would be used to conduct
the DRET and modified elutriate test (MET). The DRET is used to assess potential water>
quality impacts at the point of dredging for dissolved contaminants and is intended to
simulate mechanical dredging. A slurry is made of 10 grams (g) of sediment per liter of
site seawater. The slurry is then aerated for 1 hour with compressed air and allowed to
settle for 1 hour. An aliquot of water is withdrawn and sent to a laboratory for chemical
analysis. The MET is typically used to evaluate water quality impacts at the point of
disposal and is intended to simulate hydraulic pipeline dredging. Because hydraulic

dredging is not anticipated, it is unlikely that a MET would be required.
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3.3.2 Predictive Modeling

Modeling would be performed to predict potential water quality impacts during
construction. For cap pIacerhent, the USACE Waterways Experiment Station (WES)
models STFATE and MDFATE would be used to predict cap material loss and
placement accuracy. For dredging, the WES model DREDGE would be used to assess |

dilution zones if the elutriate test results indicate a need for a dilution zone.

3.4 Contaminant Mobility — Long-Term Impacts

The desired function of the cap is to physically isolate the in-place contaminants. In order to
determine the appropriate cap design to effectively isolate the contaminated material, both
advective and diffusive processes should be considered. For example, if
groundwater/surface water interactions indicate that advection is not significant at the site,
then the cap design may only need to address diffusion and the physical isolation of the
contaminated sediments (ignoring dissolved and/or colloid facilitated transport due to
advection). However, if groﬁndwater/surface water contaminant release pathways are
significant at the site, the hydrogeologic properties and chemical characteristics of the cap
would need to be factored in to the design. In order to evaluate these processes, a tiered

approach would be used as discussed below.

3.4.1 Sediment Porewater Analysis

Sediment porewater would be collected and analyzed as discussed in Section 3.1 from
the surface contaminated sediments to determine the potential concentrations of
contaminants that could be “squeezed out” of the contaminated sediment layer into the

cap due to the weight of the overlying cap.

3.4.2 Groundwater Investigation

If existing information on the hydrogeology does not exist, a groundwater investigation
may need to be conducted to fill the data gap identified in Section 2.5 and to determine
whether there is an upward groundwater gradient acting below the contaminated ‘
sediments within the capping area. The groundwater investigation would include the
determination of the groundwater elevation range and effect of the tidal prism;
hydraulic conductivity; hydrogeologic parameters and permeability; and groundwater

flux.
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If the results of the groundwater investigation indicate that there is no evidence of an
upward groundwater gradient below the contaminated sediments, then only diffusion
and physical isolation of the contaminated sediments would need to be considered in
designing the cap. Howevef, if the results of the groundwater investigation indicate that
there is sufficient flow to transport dissolved contaminants then further investigations

such as thin-layer column leach testing and groundwater modeling may be necessary.

3.4.3 Thin-Layer Column Leach Testing
V Thin-layer column leach tests (TCLT) are designed as laboratory-based physical models

of contaminant leaching in a confined disposal facility or under a cap and are designed
to show leachate concentration as a function of pore volumes eluted. Unlike freshwater
sediment leaching, where maximum leachate contaminant concentrations occur at the
beginning of leaching, estuarine sediment leaching yields maximum leachate
contaminant concentrations after a number of pore volumes have been leached. This
occurs as a result of the release of colloids as ionic strength decreases. The number of
pore volumes required to reach the peak on contaminant elution curves can be used to
estimate the time to reach maximum contaminant concentrations. The test would be
performed under anaerobic conditions using the procedures outlined in Myers, et al.

{1996 with modifications).

The TCLT sample would be collected from core locations representative of the
contaminated sediments to simulate the conditions within the site. The TCLT test
results can provide a conservative estimate of the maximum contaminant concentrations
that may be migrating from the contaminated sediment layer upward into the cap, if
there is evidence of an upward groundwater gradient below or through the

contaminated sediment.

3.4.4 Contaminant Mobility Modeling

Models that may be used to assess contaminant mobility may include Boudreau
(Boudreau, 1997), RECOVERY (Boyer et al., 1994), or MODFLOW (MacDonald and
Harbaugh, 1988).
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The following phased approach to address long-term water quality issues would be

utilized:

1. Compare peak TCLT leachate concentrations directly to federal marine acute

surface water quality standards. For fine grained dredge material with relatively
low concentrations of contaminants, TCLT tests performed carefully under
anaerobic conditions are not expected to result in leachate concentrations that
exceed federal marine acute surface water quality standards. In this case, no
further evaluation beyond a simple comparison is warranted. Even if peak
leachate concentrations slightly exceed acute surface water standards, a narrative
consideration of attenuation and tidal mixing processes may be adequate to

obtain acceptance.

N

If TCLT leachate concentrations exceed surface water quality, perform a

simplified steady-state model (1-D) to simulate some of more basic contaminant

transport processes including groundwater advection and tidal mixing

processes. Using conservative model parameter values (no site-specific data), a
reasonable worst-case estimate of potential contamninant flux through the
containment structure may need to be performed. By considering these
attenuation processes, this approach considers the mechanisms that act to reduce

chemical concentrations along the transport pathway to surface waters.

3. Perform detailed groundwater model of flow through CDF. If the simplified

steady-state model discussed above is not accepted by the agencies or if leachate
concentrations are significantly above surface water standards, then a more
detailed modeling effort that incorporates site specific data may be necessary. A
detailed groundwater flow model through the CDF linked to a geochemical
transport model would require site-specific data. These data include
groundwater data collected as described in Section 3.4.2. Model efforts would
include detailed simulations of contaminant movement over various time

periods.
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3.5 Cap Stability

In designing the cap, stability criteria would be evaluated to determine the effectiveness of
the cap against erosional factors such as propeller wash, wind and ship waves, and

bioturbation. Static and dynamic slope stability would also be evaluated.

3.5.1 Propeiler Wash

Propeller wash from vessels can cause erosion of the capping material, thus it is
important to evaluate the potential effects of prop wash prior to placing a cap. Several
models for propeller wash scour could be used for this evaluation, such as Blaauw and
van de Kaa (1978), Fuehrer et al. (1987), Hamill (1988), and Verhey (1983).

3.5.2 Wind and Ship Waves

Passing vessels and storm-generated waves could result in erosion of the capping
material. A detailed analysis of cap material stability against wave attack would be
conducted using one or a combination of the following models. The USACE Automated
Coastal Engineering System (ACES) program would be used to model wind wave
growth and propagation due to winds (CERC, 1994). Vessel waves would be modeled
using methodé described by Sorenson (1993).

3.5.3 Bioturbation

Consistent with Palermo et al. (1998), cap thickness design should include a component
thickness that is sufficient to allow bioturbation of the top layer of the cap without
affecting the cap’s function. In soft bottom marine substrates, bioturbation is the mixing
and overturning of sediments caused by organisms residing in the sediments (called
benthic organisms) and typically occurs within the top 10 to 30 cm of the bed surface.
Because the cap thickness is estimated to be approximately 20 feet thick, bioturbation of
sediments underlying the cap would not be an issue. However, if the contaminated
sediments between the new and old leasehold areas are dredged and capped (or capped

only), then the cap design in that location would incorporate an evaluation of

bioturbation.
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3.5.4 Settlement and Consolidation

Settlement and/or consolidation of the contaminated material, and underlying native
sediments may occur over a period of time following cap placement. Significant
consolidation of the cap material is not expected since the cap material would primarily
be sand. If any of the sediments (cap, contaminated, or native sediments) are
compressible, a prediction of consolidation is important in interpreting monitoring data
to differentiate between changes in surface elevation due to consolidation as opposed to
those potentially due to erosion. Settlement and consolidation are also important design
criteria for habitat creation; if significant settlement occurs, the design elevation for

habitat would be lowered over time.

3.5.5 Slope Stability (Static)

Slope stability of the overall area should be evaluated to estimate the risk for static
failure (i.e., shallow or deep failure, impact to nearby structures, etc.). Placing an
approximate 20-foot cap may impact the area’s overall stability. Geotechnical data
collected in Section 3.6 would be used in this investigation. Modeling programs may
include XSTABL or UTEXASS.

3.5.6 Seismic Performance (Dynamic)

For this conceptual Work Plan, a seismic evaluaton will not be discussed, because
seismic concerns are typically related to the ability of the containment berm to contain
contaminated sediments. Because the preferred alternative does not involve containing
contaminated sediments behind a containment structure, the seismic issue relates to
failure of the cap (i.e. slope sloughing), which could impact navigation and berthing. If
required by local regulatory authorities, a seismic performance evaluation of the
isolation cap and structural berm would be conducted in accordance with local and State

seismic construction standards.

3.6 Geotechnical Investigation and Testing

The physical characteristics of the contaminated sediment are of importance in predicting
the behavior of the foundation during and following placement of the cap. In addition, the
physical characteristics of the capping material are important to ensure that the capping

sediment is compatible with the contaminated sediment. Physical parameters to be
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measured may include visual classification, in situ water content/solids concentration,
plasticity indices (Atterberg limits), organic content, grain size distribution, and specific
gravity. Additional geotechnical parameters may include discrete particle settling rates,
consolidation tests, and shear strengths. Deep borings may be required to address area

slope stability and to evaluate foundation settlement.

3.7 Bathymetric Survey

Site bathymetry influences the degree of spread during placement of the capping material.
As mentioned in Section 2.9, recent, detailed bathymetry is necessary to evaluate potential
habitat impact acreages and develop design level volumes and cost estimates. The Port may

already have recent bathymetry that would satisfy this data need.

3.8 Site Hydrodynamic Impacts

In order to evaluate potential hydrodynamic changes, a tiered approach would be used.
First, a review of site physical oceanographic data (i.e., currents and tidal exchange) would
be performed to assess current conditions. If current conditions demonstrate no significant
circulation, modeling the changed condition may not be required. If modeling is
determined to be necessary, the 2-dimensional (2-D) hydrodynamic model (e.g.,
Surfacewater Modeling System [SMS]) would be run. In order to calibrate the
hydrodynamic model, site specific physical oceanographic data would need to be collected

(e.g., current meter deployments, tidal elevations, and extended bathymetry measurements).

3.9 Environmental Regulatory Requirements
Environmental regulatory requirements from the CEQA, ESA, or CCA processes, including
mitigation measures, best management practices, Ot construction methods would be

reviewed and incorporated in the design documents, where applicable.
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Conclusion

4 CONCLUSION

Data gaps exist that need to be filled prior to design and permitting for the preferred
alternative. For several of these data gaps, a tiered approach has been suggested that would
allow for initial results to be obtained and evaluated prior to making a decision about whether

additional tests and evaluations are required.

In summary, the investigations and methods identified in this Work Plan are anticipated to fill
data needs required for developing design criteria and to evaluate potential short and long-term
environmental impacts. Investigation results would also address the effectiveness of the

preferred alternative to remediate the Campbell Shipyard site.

Evaluation results can be used in regulatory and permitting review and documentation (i.e.,
CEQA), however the level of evaluation discussed within this Work Plan is typically much
greater than required for an Environmental Impact Report (EIR). The EIR evaluation provides a

lower degree of detail for several alternatives.
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California Regional W ater Quality Control Board
San Diego Region

Staff Report on the
Establishment of Shipyard Sediment Cleanup Levels
~ for ‘
National Steel and Shipbuilding Company
and Southwest Marine, Inc.
February 17, 1999

Issue

There are elevated levels of pollutants in the bay bottom sediment adjacent to several
shipyards in San Diego Bay. The concentration of these pollutants causes or threatens to
cause a condition of pollution in San Diego Bay by impairing the benthic organisms
which are protected by the Marine Habitat Beneficial Use. National Steel and
'Shipbuilding Company (NASSCO) and Southwest Marize, Inc. (Southwest Marine) are
engaged in 4 process of assessment and removal of sediments which have high
concentrations of pollutants adjacent to their facilities. The Regional Board must
_establish cleanup levels for NASSCO and Southwest Marine which protect the beneficial
uses and abate the threat of poliution in San Diego Bay. . '

Conclusion

The Regional Board should adopt tentative Resolution No. 99-12, 4 Resolution
Establishing Shipyard Sediment Cleanup Levels for Southwest Marine, Inc., San Diego
County and tentative Resolution Ne. 99-20, A Resolution Establishing Shipyard
Sediment Cleanup Levels for National Steel and Shipbuilding Company, San Diego
County. These resohrtions designate the following cleanup levels and indicator chemicals
for cleanup of bay bottom sediments at NASSCO and Southwest Marine as indicated
below: -

CONSTITUENT | CLEANUP LEVEL FOR NASSCO SOQUTHWEST
BAY SEDIMENT (mg/kg) |- CLEANUP MARINE
" Dry Wsight INDICATOR CLEANUP
CHEMICALS INDICATOR
' , ' : CHEMICALS
Copper 810 ) X X
Zine , 820 : - X X
£EXHIBIT NO. ___
s /230
E Barter
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Shipyard Sediment Cleanup Levels

" Page 2

Staff Repart February 24, 1999
CONSTITUENT | CLEANUP LEVELFOR NASSCO SOUTHWEST
BAY SEDIMENT (mgkg) | CLEANUP MARINE
"~ Dry Weight INDICATOR CLEANUP
CHEMICALS INDICATOR
‘ CHEMICALS
Lead 231 X
Mercury 42 X X
PCBs 0.95 X

These cleanup levels for NASSCO and Southwest Marine are based on cleanup levels for
Campbell Industries Marine Construction and Design Company (Campbell Industries)
and the mercury cleanup level for Shelter Island Boatyard. These cleanup levels are
appropriate for NASSCO and Southwest Marine becanse the wastes at NASSCO and
Southwest Marine are similar to the wastes at Campbell Industries and Shelter Island
Boatyard and the cleanup levels will protect the beneficial uses and abate the threat of
pollution in San Diego Bay. ’

-

Background

The Regional Board has been working, since October, 1994, on a project for assessing the
chemical quality of sediments in San Diego Bay immediately off-shore of two shipyards -
Southwest Marine, and National Steel and Shipbuilding Company (NASSCO). This
project was initiated because of data dating to the late 1980's indicating elevated levels of
contatninants in sediments immediately offshore of the shipyards. These contaminants
are consistent with those produced as a result of shipyard operations. Since 1994
NASSCO and Southwest Marine began actively working on a voluntary, cooperative
basis with the Regional Board to expedite the assessment and cleanup of the polluted
sediments. The shipyards have worked cooperatively to perform a sediment study and a

- remedial action alternatives analysis report in accordance with Regional Board
guidelines. It has not been necessary to issue cleanup and abatement orders to the
shipyards because of the good faith shown by the shipyards and the excellent progress

* that has been made to date.

By letter dated February 14, 1997, the Regional Board issued sediment investigation
requirements to NASSCO for elevated concentrations of copper and zinc in the San
Diego Bay sediment. At a meeting on March 11, 1998, the Regional Board directed
NASSCO to also investigate mercury at a small area of NASSCOs leasehold just east of
the floating drydock near shore. A similar sediment investigation letter was issued to
Southwest Marine on October 22, 1997 for elevated concentrations of copper, zinc, lead,
and mercury, By letter dated April 27, 1998, the Regional Board direcied Southwest
Marine to also investigate PCBs in the sediment. For both shipyards, sediment
investigations were required to determine the areal extent and location of sediments

SAR063255
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containing chemical concentrations in excess of the Campbell Industries shipyard cleanup
levels or the Shelter Island Boatyard mercury apparent effects threshold level,

NASSCO submitted 2 Site Characterization arid Remedial Action Plan in November,

- 1997 as required. This report contains the results of NASSCO’s site characterization

sampling, Four remediation areas are identified which contain elevated sediment metal
concentrations. Based on Regional Board comments, additional sempling for copper and
zine 'was conducted in one area outside NASSCO’s leasehold which could be influenced
by NASSCO’s work., Mercury samples were also be collected from an area identified
from recent NPDES sediment sampling results. The results of the supplemental
sarapling, dated September 14, 1998, confirmed that the original four remediation areas
are satlsfactory

Southwest Marine submitted a Preliminary Report Sediment Characterization Study and
Remediation Plan on July 30, 1997 as required. This report contains the results of *

* Southwest Marine’s site characterization sampling and also recommends some additional

characterization work., Additional samples were collected and analyzed as necessary to
fully delineate the pollution. Some archived samples were also reanalyzed. Southwest
Marine submitted a Report of Waste Discharge for dredging dated November 19, 1998
and the Final Report Sediment Characterization Study and Remediation Plan dated
December 1998, Five remediation areas are identified in the reports for Southwest
Marine. :

NASSCO and Southwest Marine have concluded their sediment characterization studies
and are now proposing removal of polluted sediment.

Basis for NASSCO and Southwest Marine Shipyard

Cleanup Levels

- The proposed cleanup levels for NASSCO and Southwest Marine are based on the

previously established cleanup levels for Campbell Industries and the mereury cleanup

- level for Shelier Island Boatyard.

Campbell Cleanup Lévels .

On June 8; 1995, the Regional Board issued Cleanup and Abatement Order No. 95-21 to
Campbell Industries Marine Construction and Design Company (Campbell). Order No.
95-21 established sediment cleamip levels for Campbell Industries as specified below:
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CONSTITUENT _ BAY SEDIMENT (mg/kg)
. Dry Weight
Copper 810
Zine 820
Lead 231

PCB’s 0.95

These cleanup levels were developed in a report by PTI Environmental Services titled
“Campbell Shipyards Remedial Action Alternatives Analysis Report” (Campbell
RAAAR) dated October 1993. These Campbell cleanup levels were derived as site-
specific sediment quality objectives using the Apparent Effects Threshold (AET)
approach. An AFET is defined as the sediment concentration of a given chemical above
which statistically significant biological effects (e.g., depressions in the abundance of
local benthic infuana) are always.observed in the data used to generate AET values. If
any chemical exceeds its AET for a particular biological indicator, a measurable
(although potentially minor) adverse biological effect is predicted for that indicater. The
AET approach uses observed relationships between biclogical data and chemical data.
Biological data for 15 stations were evaluated using the following tests: amphipod
mortality, polychaete growth, total benthic infauna abundance (in situ}), and amphipod
abundance (in situ). The 10-day amphipod survival, avoidance, and reburial test used the
species Rhepoxynius abronius following the test procedures described in Swartz et al.
(1983), ASTM (1990), and PSEP (1991). The 20-day juvenile polychaete test use the
species Neanthes arenaceodentata following the test procedures described in PSEP
(1951). ' '

It is appropriate to apply cleanup levels deyeloped for the Campbell site to the NASSCO
and Southwest Marine sites. This is based on similarities between physical, biological,
and chemical conditions at the Campbell, NASSCO, and Southwest Marine shipyards and
the fact that Campbell shipyard is physically located in San Diego Bay just north of the
NASSCO and Southwest Marine facilities. Pamculazly important snmlantxes include the
following:

« Campbell, NASSCO and Southwest Marine are comparable in terms of site
activities, waste materials, and matrices (i.e. paint) -

s Campbell, NASSCO, and Southwest Marine are in the same hydrodynamic and
biogeographic zones

e Campbe]l, NASSCO, and Southwest Marine are influenced by a similar svite of
pollutants from off-site.
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Shelter Isiand Boatyard Mercﬁfy Cleanup Level

Because there is no.cleanup level for mercury at Campbell, the mercury level from
Shelter Island Boatyard is proposed for NASSCO and Southwest Marine. Shelter Island
Boatyard is located in America’s Cup Harbor in San Diego Bay. Shelter Island Boatyard
submitted a Remedial Action Alternatives Analysis Report (RAAAR) by PTI
Environmental Services dated June 30, 1989 and a supplement dated January 1990. PTI
performed a sediment biological effects study similar to the biological effects study
performed for Campbell Industries. PTI's study included eleven sample stations. A
benthic infaunal count, and an amphipod sediment toxicity test were performed for each
station. The 10-day survival, avoidance, and reburial test used the species Rhepoxynius
abroniug following the test procedures described in Swartz et al. (1985) as amended by -
Chapman and Becker (1986). PTI reported that high amphipod survival and no
depression in infaunal assemblage were found in the sediment from the area adjacent to
Shelter Island Boatyard with the sediment mercury concentration of 4.2 mg/kg (dry
weight).. This established a 4.2 mg/kg (dry weight) AET mercury level for Shelter Island

Boatyard. This Shelter Island Boatyard mercury level was not adopted as 2 cleanup level .

in the Shelter Island Boatyard cleanup and abatement order. However, the Regional
Board decided that no cleanup was necessary for Shelter Island Boatyard’s sediment
which contained mercury-at this 4.2 mg/kg level in Order No. 91-01, “Rescinding
Cleanup and Abatement Order No. 88-70 for Shelter Island Boatyard, San Diego
County,” which was adopted.on October 28, 1991, It is appropriate to apply the Shelter
Island Boatyard mercury cleanup level of 4.2 mg/kg to the NASSCO and Southwest
Marine shipyards because:

e - The boatyards are similar to the shipyards in terms of site activities, waste materials,
and matrices (i.e. paint).

o The boatyards and shipyards are both in San Diego Bay.‘

¢ Data from eleven stations was used to derive the Shelter Island Boatyard mercury
level which is comparable to the fifteen stations used to derive the Campbell cleanup
levels.

Background Sediment Levels in San Diego Bay

The NPDES permits for the shipyards in San Diego Bay require semiannual sediment
monitoring, As part of this NPDES sediment monitoring program, three reference
stations in San Diego Bay are monitored. Reference Station REF-01 is located at the
west side of San Diego Bay off the Naval Ocean Systems Center pier. Reference Station
REF-02 is located at the north side of San Diego Bay at the Marina Cortez Marina in
Harbor Island’s west basin. Reference Station REF-03 is located atthe north east side of

San Diego Bay at the end of the Broadway Pier. The results of eleven rounds of sediment
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Sediment quality data from the NPDES bjannual momtonng program and from the
BPTCP wers evaluated for each shipyard to determine appropriate indicator chemicals for
each shipyard. Copper and zinc were identified as indicator chemicals for NASSCO.
Mercury was also added later for a small area of NASSCO. Copper, zinc, lead, mercury,
and PCBs were identified as indicator chemicals for Southwest Marine. Although only
the indicator chemicals will be analyzed for, it is expected that any other pollutants at
elevated concentrations will be removed with the indicator chemicals.

Cleanup Levels for NASSCO and Southwest Marine

In setting cleanup levels at any site, the Regional Board must consider the terms and
conditions of State Board Resolution No. 92-49 (Policies and Procedures for
Investigation and Cleanup and Abatement of Discharges). These conditions include 1)
site-specific characteristics, 2) applicable state and federal statutes and regulations, 3) the

- Basin Plan, and 4) State Board Resolution 68-16 (Statement of Policy with Respect to
Maintaining High Quality Waters in California). Section IL.A.9 of Resolution 92-49
directs Regional Boards to “prescribe cleanup levels which are consistent with
appropriate levels set by the Regional Board for analogous discharges that involve similar
wastes, site characteristics, and water quality considerations.” The proposed shipyard
cleanup levels for NASSCO and Southwest Marine are in conformance with Resolution
No. 92-49. :

- Site-specific characteristics were considersd by selecting cleanup levels which were
established for San Diego Bay at similar facilities that involve similar wastes, site

- characteristics, and water quality conditions. The BPTCP, as discussed above; is an

applicable state statute which was considered in establishing these cleanup ievels,

The Water Quality Control Plan, San Diego Basin (9) (Basin Plan) was adopted by this
Regional Board on September 8, 1994 and subsequently 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. The Basin Plan designates beneficial uses and narrative and numerical water
quality objective, and prohibitions which are applicable to the discharges regulated under
this Order. The Basin Plan identifies the following beneficial uses of the waters of San
Diego Bay: industrial service supply; navigation; water contact recreation; non-contact
water recreation; ocean commetcial and sport fishing; estuarine habitat; preservation of
biological habitats of special significance; wildlife habitat; preservation of rare and
endangered species; marine habitat; fish migration; and shellfish harvesting.

Beneficial uses established in the Basin Plan will be protected by these cleanup levels.
The sediment adjacent to NASSCO and Southwest Marine contains pollutant
.concentrations which have been shown to be harmful to the benthic organisms in San
Diego Bay. The Marine Habitat Beneficial Use (MAR) which has been designated for
San Diego Bay includes uses of water that support marine ecosystems. These benthic
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EXECUTIVE SUMMARY

Issue

National Steel and Shipbuilding Company (NASSCO), Southwest Marine, Inc.
(Southwest Marine) and Campbell Industries Marine Construction and Design Company
(Campbell Industries) are shipyards located along the northeast side of San Diego Bay.
Shelter Island Boatyard is located in America's Cup Harbor in San Diego Bay.

Elevated levels of pollutants exist in the bay bottom sediment adjacent to NASSCO and
Southwest Marine. The concentration of these pollutants causes or threatens to cause a
condition of pollution that harms the beneficial uses designated for San Diego Bay.
NASSCO and Southwest Marine have performed assessment activities to delineate the
extent of pollutants adjacent to their facilities. The Regional Board has given preliminary
approval to use the sediment cleanup levels derived from Campbell Shipyard and Shelter
Island Boatyard for NASSCO and Southwest Marine.

The Regional Board must establish final sediment cleanup levels for NASSCO and
Southwest Marine in accordance with State Water Resources Control Board — Resclution
No. 92-49, Policies and Procedures for Investigation and Cleanup and Abatement of
Discharges under Wazer Code Section 13304. Resolution No. 92-49 provides in Section
II1.G that cleanup levels must ensure the”... 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...”.

History

In January 1991, Regional Board staff requested NASSCO and Southwest Marine to
participate in a sediment study to determine if sediment cleanup was required within their
bay leasehold. From October 1994 to present, NASSCO and Southwest Marine have
been actively working with Regional Board staff to assess and cleanup contaminated bay
sediments. '

In an August 3, 1995 letter, the Regional Board Executive Officer directed the shipyards
to conduct a detailed site-specific analysis conforming to the Regional Board document
titled “Sediment Assessment Criteria” to determine sediment cleanup levels. NASSCO
and Southwest Marine noted that the cost of the required sediment assessment was
excessive. Subsequent to the August 3 letter, the use of marine sediment studies
conducted at Campbell Shipyard was determined to be potentially suitable for cleanup
Jevels at NASSCO and Southwest Marine. NASSCO and Southwest Marine began
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working with the Regional Board to determine the nature and extent of contaminated
sediments within their bay leasehold that required cleanup. The site assessments were
directed towards determining the extent of sediments containing pollutants exceeding the
_ Campbell Shipyard Apparent Effects Threshold (AET) cleanup levels.

Basis for Interim Cleanup Lévels

In March 1999, the Regional Board adopted Resolutions 99-12 and 99-20. These
resolutions established the interim use of cleanup levels derived from marine sediment
studies conducted at Campbell Shipyard and Shelter Island Boatyard at NASSCO and
Southwest Marine. The Resolutions were adopted on an interim basis to encourage the
immediate process of dredging contaminated sediments within the NASSCO and
Southwest Marine bay leaseholds. The Board also directed staff to send out the February
17, 1999 staff report (Establishment of Shipyard Sediment Cleanup Levels for NASSCO
and Southwest Marine) on the interim cleanup levels to a peer review panel to assist in
determining if the cleanup levels should be adopted as final cleanup levels.

The interim sediment cleanup levels for NASSCO and Southwest Marine, as adopted by
the Regional Board in Resolution Nos. 99-12 and 99-20, are based on the previously
established cleanup levels for Campbell Shipyard (copper, zinc, lead, and PCBs) and
Shelter Island Boatyard {mercury). These sediment cleanup levels were developed using
the Apparent Effects Threshold (AET) approach.

The removal of sediments under the March 1999 interim cleanup levels has not occurred.
The shipyards do not want to duplicate an effort of mobilizing resources for an inferim
_ cleanup and then again for a final cleanup.

Peer Review Panel

As a follow-up to the March 10, 1999 Regional Board meeting, the Executive Officer
sent a letter on December 15, 1999 to three candidates nominated for an informal peer
review due to their professional experience and reputation concerning bay sediment
analysis, and benthic chemistry and toxicity. The objective of the informal peer review
was to consider the scientific validity of using the sediment cleanup levels (based on the
AET approach) derived for Campbell shipyards at NASSCO and Southwest Marine. The
peer review panel was instructed by Regional Board staff to not include Shelter Island
Boatyard as part of their assessment. The peer review panel consists of Mr. Steven Bay
of Southern California Coastal Water Research Project, Mr. Russell Fairey of Moss
Landing Marine Laboratories, and Mr. Todd Thornburg of Hart Crowser, Inc.

" Regional Board Peer Review Follow-Up

Earlier this year the Regional Board received three reports from the peer review panel
discussing the use of interim levels as final cleanup levels. There are some statements in
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the peer review reports that staff agrees with and others that staff disagrees with. The peer
review comments are addressed in detail in the staff report.

Evaluation of Most Sensitive Beneficial Use

A fundamental siep in the development of cleanup levels is the identification of the most
sensitive beneficial use to be protected. The Regional Board is making the assumption
that the benthic community covered under the marine habitat beneficial use (MAR)
represents the most sensitive beneficial use needing protection from contaminated
sediment at NASSCO and Southwest Marine shipyards. This assumption is based on the
intimate contact and long duration of contact (in some cases entire life cycles). The
Regional Board also recognizes that there is a potential threat to human health through
three principal pathways of exposure. The primary and by far the most significant being
the consumption of fish and shellfish contaminated by chemicals in the sediment through
the processes of bioaccumulation and biomagnification.

Cleapup Level Options

Regional Board staff has considered six options for establishing final sediment cleanup
levels at NASSCO and Southwest Marine. The six options cousist of the following:

¢ Option 1 - Background Reference Station

s Option 2 — Effects Range Median

¢ Option 3 — Campbell Shipyard & Shelter Island Boatyard AET Levels -~ 20% Safety
Factor (Pre-Sampling Program)

¢ Option 4 - Campbell Shipyard & Shelter Island Boatyard AET Levels (Pre- Samplmg
Program)

s Option 5 - Site-Specific AET Levels (Comprehensive Chemical Analysis)

¢ Option 6 - No Action

Each option was evaluated based on the degree of environmental protection provided by
the cleanup levels, costs associated with cleanup activities, dredge volume, percentage of
leasehold dredged, pros/cons associated with dredging to the respective cleanup levels,
and the outcome for selecting each proposed option.

Tables 1 and 2 outline six cleanup options at NASSCO and Southwest Marine for
consideration by the Regional Board. Options 1 through 4 entail Regional Board
adoption of specific cleanup levels (see Figure 1). Under Option 5, the Regional Board
would require a detailed site-specific analysis to determine cleanup levels at a future date.
Option 6 is a no-action alternative where the contaminated sediments would be left in
place. The cost of the cleanup options varies from approximately $1.7 to $29 million at
each site. The options are evaluated in detail in the attached staff report.
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Regional Board Public Hearing

_At the October 11, 2000 Regional Board meeting, the Regional Board received public
comments and testimony regarding the selection of sediment cleanup levels at NASSCO
and Southwest Marine shipyards. Staff presented the six cleanup options contained in
this report for consideration by the Regional Board.

At the conclusion of the October 11 hearing the Regional Board elected to extend the
time for submission of written comments from the public to October 19, 2000.
Following the October 11 Board meeting staff received an October 16, 2000 letter from
Mr. David L. Mulliken, legal counsel for NASSCO and Southwest Marine, requesting
that the deadline for submission of written comments be further extended to a date three
weeks following receipt of the written transcript of the October 11 Board meeting. M.
Mulliken requested the extension to allow NASSCO and Southwest Marine sufficient
time to provide meaningful comments on the various issues raised at the October 11
Regional Board meeting. Based on this consideration, Mr. Jobn Robertus, Executive
Officer, extended the deadline for submission of written comments from interested
persons to November 8, 2000. '

Public Comments

The Regional Board received a considerable volume of written comments from interested
persons by the November 8 deadline. The Regional Board’s written response to these
comments is in a February 16, 2001, report titled “Response to Comments, Shipyard
Sediment Cleanup Levels, NASSCO & Southwest Marine Shipyards, San Diego Bay”.

The positions of the various interested parties who submitted comments on this issue are
summarized below.

e NASSCO and Southwest Marine Shipyards:

1. Governing legal standards allow RWQCB approval of an AET-based clean-up
standard and do not compel adoption of a background standard.

2. Water Code Section 13304 and Resolution 92-49 directly relate to water quality

standards, not sediment contamination/ cleanup resulting from past discharges.

Neither statutes nor regulaiions mandate background level clean up of sediments, and

both contemplate consideration of cost-effectiveness.

Requiring clean-up to background would set unwarranted precedent

Clean up to background has not been investigated and therefore cannot be imposed.

Good science supports use of the AET-based cleanup standard; No scientific support

exists to support application of a background standard to sediment cleanup.

Qup W

=

facilities may have significant operation impacts on the shipyards.

Tmposition of a background cleanup standard to sediment dredging of the shipyard’s
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()

Economic considerations weigh heavily in favor of the use of the AET based
approach to sediment cleanup. '

Past precedent, fundamental faimess and the benefits of expeditious implementation
of sediment remediation all support use of the AET approach.

San Diego BayKeeper and the Environmental Health Coalition:
San Diego BayKeeper and the Environmental Health Coalition urge the Regional
Board to adopt Option 1 — Background Reference Levels as the sediment cleanup

levels for NASSCO and Southwest Marine fqr the following reasons:

Option 1 will allow NASSCO and Southwest Marine to remediate the contaniination

. they are responsible for.

State Board Resolution No. 92-49 requires dischargers to cleanup to background
levels unless background Jevels are not attainable. There is not evidence showing
why background levels are not technically and economically feasible at the shipyards.
The other altemnatives (Campbell AET, Campbell AET + 20%, and ERMs)
considered by staff are flawed and will not sufficiently provide the protection of
beneficial uses and public health.
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Final Recommendation

Staff recommends that the Regional Board direct the Executive Officer to issue Water
Code Section 13267 letters to NASSCO and Southwest Marine requiring the submission
of a site-specific study to develop sediment cleanup levels and identify sediment cleanup
alternatives. The Site Specific Study should include at a minimum the information
described below.

e Site Specific Study to Develop Cleanup Levels

1. NASSCO and Southwest Marine shall submit a work plan and time schedule to
complete a site assessment; develop sediment cleanup levels, including an adequate
margin of safety, for constituents of concern identified through on-site chemical
screening '

1

NASSCO and Southwest Marine shall develop cleanup alternatives with projected
cleanup costs.

3. NASSCO and Southwest Marine shall determine cleanup level(s) 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, organismis living in the water, waterfow! and shorebirds, and
terrestrial animals (including homans) which eat aquatic organisms.

4. NASSCO and Southwest Marine 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: .

a) 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)

b) Apparent Bffects Threshold - The Apparent Effects Threshold (AET) approach is
the sediment concentration of a contarninant above which statistically significant
biclogical effects (e.g. amphipod mortality in bioassays, depressions in the
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abundance of benthic infauna) would always be expected. The method applies
the triad of chemical, toxicological, and benthic community field survey measures
to determine a 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 mixtutes of chemicals.

4.  NASSCO and Southwest Marine shall 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, a
detailed human health risk assessment shall be conducted.

5. NASSCO and Southwest Marine 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 3, 1995 letter in
Appendix F, from the Regional Board to NASSCO and Southwest Marine describing
the minimum criteria for contaminated sediment assessment.

‘ Based on the information provided by NASSCO and Southwest Marine staff will develop
specific cleanup recommendations for sediment cleanup levels at NASSCO and
Southwest Marine and bring the matter back for Regional Board consideration at a future

date.
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ISSUE

Elevated levels of pollutants exist in the bay bottom sediment adjacent to several
shipyards in San Diego Bay. The concentration of these pollutants causes or threatens to
cause a condition of pollution that harms the beneficial uses designated for San Diego
Bay. National Steel and Shipbuilding Company (NASSCO} and Southwest Marine, Inc.
(Southwest Marine} have performed assessment activities to delineate the extent of
pollutants adjacent to their facilities. The Regional Board has given preliminary approval
to use the sediment cleanup levels derived from Campbell Shipyard and Shelter Island
Boatyard for NASSCO and Southwest Marine.

The Regional Board must establish final sediment cleanup levels for NASSCO and
Southwest Marine in accordance with 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 provides in Section
ITI.G that cleanup levels must ensure the”... 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...”

HISTORY

In January 1991, Regional Board staff requested NASSCO and Southwest Marine to
participate in a sediment study to determine if sediment cleanup was required within their
bay leasehold. From October 1994 to present, NASSCO and Southwest Marine have
been actively working with Regional Board staff to assess and cleanup contaminated' bay

sediments.
I. NASSCO
Site Location/Plan

NASSCO is located along the eastern shore of San Diego Bay at 28" Street and
Harbor Drive in San Diego, California. NASSCQO’s primary business has
historically been ship repair, construction, and maintenance capabilities for the U.S.
Navy and commercial customers. The facility covers approximately 127 acres of
tidelands property leased from the San Diego Unified Port District. The land
portion and offshore area of the lease includes approximately 80 acres and 47 acres,
respectively. Site improvements include offices, shops, warehouses, concrete

. !The term contaminated sedirment, as used in this report, is defined as sediments that contzin chemical
concentrations above background reference concentrations.
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platens for steel fabrication, a floating dry dock, a graving dock, two shipbuilding
ways, and 12 berths.

Site Investigations

In February and March 1997, the Regional Board required NASSCO to conduct
sediment investigations adjacent to their facility for elevated concentrations of
copper, zinc, and mercury. These indicator chemicals were selected based on the
chemicals of concern for Campbell Shipyard, NASSCO’s NPDES monitoring
program, and the Bay Protection and Toxic Cleanup Program (BPTCP) (six stations
within NASSCO’s leasehold). Four remediation areas were identified which
contained copper, zinc, and mercury concentrations that exceeded the Campbell
Shipyard and Shelter Island Boatyard cleanup levels. These remediation areas are
located within NASSCO’s inner leasehold. Generally, concentrations decrease
when moving away from the four identified areas of concern.

Southwest Marine

Site Location/Plan

Southwest Marine is located along the eastern shore of San Diego Bay, at the foot
of Sampson Street in San Diego, California. Southwest Marine’s primary business
has historically been ship repair and maintenance capabilities for the U.S. Navy and
commercial customers. The facility covers approximately 27 acres of tidelands
property leased from the San Diego Unified Port District. The land portion and
offshore area of the lease includes approximately 10 acres and 17 acres,
respectively. Site improvements include offices, shops, warehouses, two floating
dry docks, two marine railways, and five piers.

Site Investications

. In October 1997 and April 1998, the Regional Board required Southwest Marine to

conduct sediment investigations adjacent to their facility for elevated concentrations
of copper, lead, mercury, zinc, and PCBs. These indicator chemicals were selected
based on the chemicals of concem for Campbell Shipyard, Southwest Marine’s
NPDES monitoring program, and the BPTCP (six stations within Southwest
Marine's leasehold). Five remediation areas were identified which contained
copper, lead, mercury, zinc, and PCB concentrations that exceeded the Campbell
Shipyard and Shelter Island Boatyard cleanup levels. These remediation areas ars
located within Southwest Marine’s inner leasehold. Generally, concentrations
decrease when moving away from the five identified areas of concern.
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I.

Timeline

The objectives of the timeline are to provide a historical background of NASSCO’s
and Southwest Marine’s effort towards the delineation and remediation of waste
discharges within their bay leaseholds and to summarize Regional Board activities.

November & December 1990

Regional Board staff held individual meetings with NASSCO, Southwest
Marine, and Continental Maritime {collectively termed the “Shipyards™) to
discuss the results of the sediment data collected by the Regional Board in 1988.

" January 10. 1991 :

Regional Board letter to the Shipyards requesting the shipyards to conduct a
sediment study to determine if sediment cleanup is required within their bay
leasehold.

March t. 1991
Regional Board letter to the shipyards granting the extension of the sediment
studies requested by the Shipyards.

April 1, 1991
Southwest Marine letter to Regional Board indicating that a sediment study is

not necessary for Southwest Marine.

July 19, 1991
Regional Board letter to the Southwest Marine indicating that a sediment study

is necessary for Southwest Marine.

September 3, 1991
Regional Board staff had a meeting with the Shipyards to discuss the request to

not conduct sediment studies.

September 17. 1991

NASSCO letter to Regional Board discussing the agreement that the Shipyards
will act as a group and cooperate, cooperate with the Regional Board, and
develop an approach for the sediment studies.

October 17, 1991
Shipyards letter to Regional Board detailing the approach outline for the
sediment study.

October 19. 1994
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Regional Board letter to the Shipyards accepting the approach outline for the
sediment study.

* November 2, 1994
Shipyards letter to Regional Board requesting a postponement of the sediment -
study until February 1995 to allow the Shipyards time to assimilate changed
circumstances (personnel and management).

o Aprl7, 1995
Shipyards letter to Regional Board discussing the technical approach for the

sediment study.

¢ June 8, 1995
At the Regional Board meeting, the Regional Board affirmed the issuance of
Cleanup and Abatement Order No. 95-21 to Campbell Industries by the
Executive Officer on May 24, 1995.

e August3, 1995
Regional Board letter to the Shipyards discussing detailed written guidelines to .

perform a complete site assessment and develop aliemate cleanup strategies.

o November I, 1995
Shipyards letter to Regional Board discussing the participation of the Shipyards
in the bay wide approach and requesting a delay in proceeding with the site
assessments. Discussions between the Shipyards have left only NASSCO as an
active participant in the bay wide approach.

* November 9, 1995
At the Regional Board meeting, the Regional Board discussed sediment cleanup

and postponed a decision until the next meeting.

e December 14, 1995 ' :
At the Regional Board meeting the Board agreed with the option of performing
cleanup activities immediately (i.e., dredging) and subsequently conduct a post
sampling effort. There was some discussicn on the use of Campbell cleanup
levels; however, the Board Members selected no cleanup levels at the meeting.

* August 1996
Letters from NASSCO’s consultant to the Regional Board discussing site

assessment activities.

» February 14, 1997 _ .
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Regional Board letter to NASSCO regarding sediment investigation
requirements for elevated concentrations of copper and zinc. Sediment
investigations were required to determine the areal extent and location of
sediments containing chemical concentrations in excess of the Campbell
Shipyard and the Shelter Island Boatyard cleanup levels.

e QOctober 22, 1997
Regional Board letter to Southwest Marine regarding sediment investigation
requirements for elevated concentrations of copper, zinc, lead, and mercury.
Sediment investigations were required to determine the areal extent and location
of sediments containing chemical concentrations in excess of the Campbell
Shipyard and the Shelter Island Boatyard cleanup levels.

¢ March 11, 1998
At a staff meeting, Regional Board directed NASSCO to also investigate
mercury at a small area of NASSCO’s leasehold just east of the floating
drydock near shore.

: e April 27, 1998
. Regional Board letter to Southwest Marine directing Southwest Marine to also

investigate PCBs in the sediment.

e March 10. 1999
At the Regional Board meeting, the Regional Board adopted Resolution No. 99-
12 establishing interim sediment cleanup levels for Southwest Marine, WDR
Order No. 99-14 establishing dredging requirements for Southwest Marine, and
Resolution No. 99-20 establishing interim sediment cleanup levels for
NASSCO. Resolution No. 99-12 and Resolution No. 99-20 are provided in
Appendix A. The Regional Board directed the Executive Officer to establish an
informal peer review panel to determine the appropriateness of using the
Campbell AET cleanup levels at the other two shipyards as interim cleanup
levels.

¢ December 1999
Peer Review Started

» March 2000
Results of Peer Review

» June 2. 2000 '
A workshop was held at the Regional Board office to discuss the working draft

' Regional Board report.
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e September 13,2000

At the Regional Board meeting, staff provided a status report for sediment
investigation and cleanup at NASSCO and Southwest Marine.

« October i1, 2000 _
At the Regional Board meeting, a public hearing was held for consideration of
adopting final bay bottom sediment cleanup levels for NASSCO and Southwest
Marine.

BASIS FOR INTERIM CLEANUP LEVELS

The interim sediment cleanup levels for NASSCO and Southwest Marine, as adopted by

" the Regional Board in Resolution Nos. 99-12 and 99-20, are based on the previously

established cleanup levels for Campbell Shipyard (copper, zinc, lead, and PCBs) and
Shelter Island Boatyard (mercury). These sediment cleanup levels were developed using
the Apparent Effects Threshold (AET) approach.

L

Campbell Shipyard Cleanup Levels

Campbell Shipyard has been located on the northeastern shore of San Diego Bay
since 1926. The Regional Board has regulated Campbell Shipyards for numerous
years under an NPDES Permit (currently Order No. 97-36). Campbell Industriies
leased the Campbell Shipyards site from the San Diego Unified Port District.
Historical site operations included the construction of commercial fishing vessels
and the repair of naval ships. As a result of market changes, Campbell Industries
has been focusing its attention on developing land nses corpatible with those on
the northwest boundary of the site, where public and commercial recreational areas
already exist or are being developed. Currently, shipyard operations have ceased
and existing structures have been removed and demohshed

Cleanup and Abatement Order (CAQ) No. 95-21 was issued by the Executive
Officer on May 24, 1995 and was adopted by the Regional Board on June 8, 1995.
CAO No. 95-21 establishes soil, groundwater, and sediment cleanup levels for
Campbell Shipyards. Furthermore, CAO No. 95-21 establishes a deadline date of
June 1, 2000 for complete cleanup of soil containing wastes, polluted groundwater,
and bay sediment containing wastes at the Campbell Shipyard site. Cleanup
activities, however, have not begun at the site.

The sediment cleanup levels for Campbell Shipyard (dry weight) are as follows:
» Copper =310 mg/kg

» Zinc = 820 mg/kg
e Tead =231 mgkg
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s+ PCBs=0.95 mg/kg

The sediment cleanup levels were derived from 15 stations at Campbell Shipyard
using the. AET approach. The AET approach uses observed relationships between
biological data and chemical data to identify concentrations of chemicals in
sediments that are expected (based on field evidence or theoretical predictions) to
represent the threshold above which statistically significant biological effects are
expected to occur. The AET sediment cleanup levels for Campbell Shipyatd were
established using four biological tests:

o 10-day amphipod mortality and reburial- Rhepoxynius abronius. ToxXicity was |
determined using the following endpoints: (1) Primary endpoint - Percent
amphipod mortality at the shipyard (Survival > 75%) was significantly higher (p
< 0.05) than the percent amphipod mortality at reference station REF-01 (REF-
01 is located on the west side of San Diego Bay, near Silver Strand), and (2)
Secondary endpoint — Percent reburial of surviving amphipods in clean
sediment was significantly lower (p < 0.05) than the percent reburial of
reference amphipods in clean sediment.

s Depression in total benthic infauna abundance (in-situ).

. ¢ Depression in amphipod abundance (in-situ).

e . 20-day Juvenile polychaete growth and survival depression — Neanthes
arenaceodentata. Toxicity was determined using the following endpoints: (1)
Primary endpoint — Polychaete growth in the shipyard sediment was
significantly lower (p < 0.05) than the growth at reference station REF-01, and
(2) Secondary endpoint — Percent polychaete survival at the shipyard was
significantly lower (p <O. 05) than the percent polychaete survival at reference
station REF-01.

Each bjological test identified an AET value for copper, zinc, lead, and PCBs. The
AET values derived from each test represent the highest “no observed” effect level
(i.e. highest chemical concentration at which no significant adverse biclogical
effects were observed). The lowest AET values for copper, zinc, lead, and PCBs
were then identified from the four tests and estabhshed as the sediment cleanup
levels for Campbell Shipyard.

In addition to conducting the four biological tests, a bioaccumulation study was
performed to assess the potential human health risks and environmental hazards
posed by the Campbell shipyard sediments. Chemical concentrations in a shelifish,
a crustacean, and several different species of fish were analyzed. Human health
hazards were assessed by evaluating chemical concentrations in fish and shellfish
from sites relative to the following: (1) Concentrations in fish and shellfish in other

. " areas of San Diego Bay based on historical data, and (2) Gmdehnes derived from
risk assessment models. :
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One demersal fish species (black croaker), two pelagic fish species (pacific
mackere] and pacific sardine), mussels, and spiny lobsters were collected in the
Campbell shipyard area. Muscle tissue from black croaker and spiny lobster, and
wholebody samples of mackerel, sardines, and mussels were analyzed for the
following constiiuents: nine metals (arsenic, cadmium, chromium, copper, lead,
zinc, mercury, nickel, and sifver), butyltin species, PCBs, and PCTs.

Based on the analytical results, concentrations of arsenic, mercury, butyltin species,
and PCBs were detected in black croaker, mussels, and spiny lobster (PTI 1991).
These concentrations exceeded theoretical, risk-based concentrations (developed by
San Diego County Department of Health Services [SDCDHS]), which indicate
potential levels of concern. Concentrations of all other chemicals that were
detected in black croaker, mussels and lobster were below the risk-based
concentrations. Although arsenic, mercury, butyltin species, and PCBs
concentrations exceeded SDCDHS risk-based concentrations in a few cases, these
concentrations were within the range of concentrations reported in demersal fish
and shellfish collected from other locations in San Diego Bay. From the results
presented in the Campbell Shipyard study, it appears that the health risks posed by
Campbell Shipyards sediment to fish and shellfish is no greater than other locations
within San Diego Bay.

Shelter Island Boatyard Cleapup Level

Shelter Island Boatyard is located at America’s Cup Harbor in San Diego Bay. A

sediment biological effects study somewhat similar to the Campbell Shipyard AET '

study was performed at Shelter Island Boatyard. Biological data from 11 stations
were evaluated using two biological tests:

e 10-day amphipod mortality and reburial- Rhepoxynius abronius. ToxXicity was
determined using the following endpoints: (1) Primary endpoint - Percent
amphipod mortality at the shipyard was significantly higher (p <0.03) than the
percent amphipod mortality in the control samples, and (2) Secondary endpoint

" ~Percent reburial of surviving amphipods in clean sediment was significantly
lower (p < 0.05) than the percent reburial of amphipods in the control samples.

» Depression in total benthic infauna abundance (in-situ).

Based on the results of the study, the highest mercury concentration detected in the
Shelter Island Boatyard sediment was 4.2 mg/kg (dry weight). High amphipod
survival and no depression in infaunal assemblage were observed at this
concentration. Consequently, an AET mercury level of 4.2 mg/kg (dry weight) was
developed for Shelter Island Boatyard.

ITI. NASSCO/Southwest Marine Interim Cleanup Levels
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At the March 10, 1999 Regional Board meeting, Staff presented a report dated
February 24, 1999 that recommended adoption of the cleanup levels based on using
the cleanup levels developed for Campbell Shipyard (copper, zinc, lead, and PCBs)
and Shelter Island Boatyard (mercury). Based on Staff’s report and the public
hearing, the Regional Board adopted Resolution No. 99-12, A Resolution
Establishing Interim Shipyard Sediment Cleanup Levels for Southwest Marine, Inc.,
San Diego County, and Resolution No. 99-20, A Resolution Establishing Interim
Shipyard Sediment Cleanup Levels for NASSCO, San Diego County, and directed
the Bxecutive Officer to establish an informal peer review panel to determine the
appropriateness of using the Campbell AET cleanup levels at the other two
shipyatds.

The Regional Board found that the use of these interim cleanup levels at NASSCO
and Southwest Marine were considered appropriate based on the following:

o Campbell Shipyard is located in San Diego Bay to the north of NASSCO and
Southwest Marine (within L-mile). .

« Campbell Shipyard, NASSCO, and Southwest Marine are comparable in terms
of site activities, waste materials, and matrices (i.e. paint blast material).

. » Campbell Shipyard, NASSCO, and Southwest Marine are in the same
’ hydrodynamic and biogeographic zones.

¢ Campbell Shipyard, NASSCO, and Southwest Marine are mﬂuenced by a
similar suite of pollutants from off-site sources.

e Shelter Island Boatyard is similar to NASSCO and Southwest Marine in terms
of site activities, waste materials, and matrices (i.e. paint blast material).

» Shelter Island Boatyard, NASSCO, and Southwest Marine are located in San

- Diego Bay.

PEER REVIEW PANEL,

As a follow-up to the March 10, 1999 Regional Board meeting, the Executive Officer
sent a letter on December 15, 1999 to three candidates nominated for an informal peer
review due to their professional experience and reputation concerning bay sediment
analysis, and benthic chemistry and toxicity. The objective of the informal peer review
was to consider the scientific validity of using the sediment cleanup levels (based on the
AET approach) derived for Campbell shipyards at NASSCO and Southwest Marine. The
peer review panel was instructed by Regional Board staff to not include Shelter Island
Boatyard as part of their assessment. The peer review panel consists of Mr. Steven Bay
of Southern California Coastal Water Research Project, Mr. Russell Fairey of Moss
Landing Marine Laboratories, and Mr. Todd Thomburg of Hart Crowser, Inc. The peer
review reports from each panel member are provided in Appendix B.
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Southern California Coastal Water Research Project

S. Bay stated that the AET cleanup values developed for Campbell Shipyard are not
appropriate to apply at NASSCO and Southwest Marine. S. Bay’s opinion is
primazily based on (wo conclusions:

¢ Contamination pattemns differ among the shipyard sites, which indicate that the
relationship between adverse biological impacts and indicator chemicals may
differ between sites.

e Insufficient data are available to support the assumption that the Campbell
Shipyard AETs are sufficiently reliable to allow their application at other
locations.

Moss Landing Marine Laboratories

. R. Fairey stated that the AET cléanup values developed for Campbell Shipyard are

not appropriate to apply at NASSCO and Southwest Marine. R. Fairey’s opinion is
primarily based on three conclusions:

e Data collected at Campbell Shipyard is insufficient and unsuitable for the
application of the AET approach.

e Physical, chemical, and biclogical data are not similar enough ameng shipyards
to apply AETs developed in one area to other areas.

o Cleanup levels developed using an AET approach do not provide the level of
environmental protection necessary to meet management objectives in the
management area.

Hart Crowser, Inc.

T. Thornburg stated that the AET cleanup values developed for Campbel} Shipyard
are appropriate to apply at NASSCO and Southwest Marine. T. Thormburg’s
opinion is primarily based on five conclusions: :

» Campbell Shipyard, NASSCO, and Southwest Marine processes, discharges,
and sediment characteristics are similar.

s Sediments at NASSCO and Southwest Marine exhibit relatively low toxicity
based on the BPTCP. ‘

¢ Campbell Shipyard AET values are consistent with sediment management
standards. ‘ .

e NASSCO and Southwest Marine are planning to dredge down to AET values,
thereby providing long-term protection to San Diego Bay.

o Campbell Shipyard AET values will address a majority of site risks at NASSCO
and Southwest Marine.

|
|

1
|
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REGIONAL BOARD PEER REVIEW FOLLOW-UP

After reviewing the peer review reports, Regional Board staff decided to meet with each
reviewer individually for further explanation and clarification of specific issues. In
addition to meeting with the peer review panel, Mr. Tom Gries from Washington State
Department of Ecology was consulted on the development and implementation of AETs
for Puget Sound. The following are the issues considered and the conclusions made by
Regional Board staff.

Issue: R. Fairey and S. Bay stated that 15 stations at Campbell Shipyard was not
sufficient for developing AET cleanup levels.

Staff disagrees. The 15 stations are sufficient for developing AET cleanup levels at a
single location such as Campbell Shipyard. In developing AET levels, it is suggested that
a biased sampling plan should always be used when developing AET values, especially
when using a small data set, to ensure that a wide range of contaminant concentrations is
represented rather than a completely random sampling of the sediment. The 15 stations
at Campbell Shipyard were strategically placed in locations throughout the leasehold in
order to develop AET levels.

It was also noted that a minimum of 50 sampling locations with matched chemical and
biological-effects data is necessary to establish reliable AET values. This is true for

. establishing “watershed-wide" or “region-wide” cleanup levels when using the AET
approach.

Issue: It was noted in the follow-up meeting by S. Bay and R. Fairey, and conference
calls with T. Gries, that the amphipod and polychacte tests are typically not as
sensitive as other bioassays available in establishing AETs.

Staff agrees. The amphipod and polychaete solid phase (SP) or whole sediment tests
used in the Campbell Shipyard study ate standard bioassay tests that are widely used to
determine toxic effects. It is suggested, however, that an additional test such as an
echinoderm or bivalve development solid phase or suspended particulate phase test be
conducted to develop more robust AET values. Both the echinoderm and bivalve tests are
considered more sensitive to chemical contamination therefore these tests should give a
more accurate AET.

The justification for an additional test is to assist in the decision process for developing
an AET. The concermn was that the amphipod or polychaete tests may produce
inconclusive responses to sediment leaving the toxicity issue up for interpretation. With
the additional test, a conclusion can be reached by the weight of the evidence of the tests.
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Issue: S. Bay and R. Fairey questioned whether the physical, chemical, and biological
characteristics are similar among the shipyards. T. Thornburg stated the three
shipyard activities are very similar, within close proximity, and share the same
watershed. He stated the shipyards “...share the same sedimentary and ecological
environments within the bay.”

Physical (grain size) and chemical data from the three shipyards NPDES monitoring
program were compiled and statistically compared against one another using the
Student's t-test to check for significant differences. Statistical analyses of the biological
characteristics at the three shipyards were not conducted since biological data are
currently not available for NASSCO and Southwest Marine. A summary of the grain size
and chemical analyses are provided in Appendix C.

Based on the grain size results, no statistically significant differences could be found
between the three shipyards. When comparing the grain size (fine and course sediment)
from the NPDES monitoring programs, no significant differences were found when
comparing Campbell Shipyard, Southwest Marine, and NASSCO.

Similar statistical comparisons were conducted using five metals (copper, zinc, mercury,

lead and TBT) and five PAHs (pyrene, benzo(a)pyrene, benzo(b)flvoranthene, .
benzo(ghi)perlyene, and chrysene) from stormwater sediment data (1992-1999) using the

Students t-test and NPDES (1992-2000) sediment data using a single factor analysis of

variance test (ANOVA), Data used was from Campbell, NASSCO, and Southwest

Marine shipyard monitoring reports. . The results of the comparison are contained in

following two tables. Table 3 is a comparison of stormwater sediment data from the

three shipyards and Table 4 is a comparison of NPDES sediment data.
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Table 3
Comparison of Stormwater Sediment Data from the Shipyards

: Comparison of Stormwater Data
Chemical Campbell vs Campbell vs NASSCO vs
NASSCO Southwest Marine | Southwest Marine
Copper , X X
| Zinc X X
Mercury
Lead
TBT
Pyrene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perlyene
Chrysene
Total Nomber
of Significant 0 : 2 2
Differences '
Percent
Significantly 0 20% 20%
Different
Average Percent Standard
Difference 6.7% ' Deviation 11.5%

X = Statistically significant difference observed between the two shipyards. alpha = 0.05.

The comparison of the stormwater data using a Students t-test showed few significant
differences. Of the ten chemicals used in the comparison, only copper and zinc showed
significant differences in the analysis of Campbell against Southwest Marine and
NASSCO against Southwest Marine. No differences were observed in any of the ten

- chemicals when Campbell Shipyard data was compared against NASSCO.
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Table 4
Comparison of NPDES Data from the Shipyards

Comparison of NPDES Data
Chemical Campbell vs Campbell vs NASSCO vs
NASSCO Southwest Marine | Southwest Marine

Copper X X
Zinc X X X
Mercury X X
Lead X
TBT X X
Pyrene X X
Benzof{a)pyrene X X
Benzo(b)fluoranthene X X X
Benzo(ghi)perlyene X , X
Chrysene X X

Total Nomber

of Significant 9 6 7

Differences

Percent

Significantly 90 % 60% 70%

Different

Average Percent Standard

Difference 3.3% Deviation 15.3%

X = Statistically significant difference observed between the two shipyards. alpha = 0.05.

The comparison of the NPDES data using a single factor ANQVA from the three
shipyards showed numerous significant differences. Overall, statistically significant

differences were observed in 73.3 percent (22 of the 30) of the analyses. The analysis of

the NPDES data implies that the composition of the three shipyard sediments may have
enough differences to question whether the chemical compositions are similar. Because
of the high percentages (60%-90%) of significant differences observed in the analyses,
the use of Campbell Shipyard’s AET values as sediment cleanup values at NASSCO and
Southwest Marine may not be appropriate.

Issue: S. Bay and R. Fairey questions the protection of Sen Diego beneficial uses
provided by the AET approach.

Staff disagrees. As discussed elsewhere in this report the Regional Board is making the
assumption that the benthic community covered under the marine habitat beneficial use
(MAR) represents the most sensitive beneficial use needing protection from contaminated
sediment at NASSCO and Southwest Marine shipyards. Cleanup levels derived using the
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AET Approach would provide for protection of the MAR.

A wide range of physical, chemical and biological factors influence the bioavailability of
sediment contaminants and their potential to cause adverse biclogical effects on the
benthic community. These factors include aquaeous solubility, pH, affinity for éediment
organic carbon, scdiment grain size, sediment mineral constituents {oxides of iron,
manganese and aluminum), and the quantity of acid volatile sulfides in the sediment. The
AET approach provides a relatively simple means of addressing the complexity of the
biological-chemnical interrelationships based on measures of sediment chemistry,
sediment toxicity, and benthic community structure.

The overall objective of the AET approach is to measure sediment chemical constituents,
sediment toxicity and adverse benthic community alterations; and then use the weight of
evidence from these measurements to identify sediment contaminant concentrations
which may cause adverse effects to the benthic community. The chemical data provides
data on which chemicals are present in the sediment at the highest concentrations as well
as potential sources. The sediment toxicity test provides direct evidence of adverse
biological effects on test organisms. If the contaminants are toxic it can be assumed that
the contaminants are bioavailable to the organisms. The sediment toxicity can also be
used to determine the degree and nature of the toxicity. The analyses of the benthic
community can be used to determine adverse effects to the diversity and abundance of the
in-situ benthic community caused by the contaminant. '

The AET is defined as the sediment concentration of a given chemical above which
statistically significant biological effects are always observed in the sediment chemistry,
sediment toxicity and benthic cornmunity data set used to generate the AET. Fora given
chemical, sediment concentrations can be as high as the AET value and not be associated
with statistically significant biological effects. If a chemical exceeds its AET for a
particular biological indicator, then an adverse effect is predicted for that biological
indicator (although the exact chemical concentration where the effect would occur is not
known.} :

The AET approach has been used throughout the country as a basis for regulatory agency
decisions on sediment cleanup and disposal at specific sites. The AET can serve as a
viable basis for determining sediment cleanup levels because it can be used to predict
where statistically significant biological effects are expected at a point with a known
chemical concentration. Cleanup levels can be set either at the AET or to more stringent
levels using a safety factor to account for uncertainties in the data or to ensure that other
discharges in the vicinity do not cause the AET sediment contaminant values to be
exceeded following the cleanup.
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