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The Draft Technical Report (DTR) contained herein is the culmination of revisions over several

years to the DTR first released to support to Tentative Cleanup and Abatement Order (TCAQO)
No. R9-2005-0126 in January 2005. This Technical Report provides the rationale and factual
information supporting the findings of the tentative CAO No. R9-2012-0024. The text of each
CAQO finding is presented first, followed by a summary of the rationale and factual evidence
supporting the finding. A copy of TCAO No. R9-2012-0024 and this DTR, as well as prior
versions are posted on the San Diego Water Board website at
http://www.waterboards.ca.gov/sandiego. TCAO No. R9-2012-0024 incorporates the Technical
Report as a finding in support of TCAO No. R9-2012-0024 as if fully set forth therein.
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32. Finding 32: Alternative Cleanup Levels
Finding 32 of CAO No. R9-20411-0004R9-2012-0024 states:

Under State Water Board Resolution No. 92-49, Policies and Procedures for Investigation and
Cleanup and Abatement of Discharges under Water Code Section 13304, the San Diego Water
Board may prescribe alternative cleanup levels less stringent than background sediment
chemistry concentrations if attainment of background concentrations is technologically or
economically infeasible. Resolution No. 92-49 requires that alternative levels must result in 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 these waters and the total values
involved, beneficial and detrimental, economic and social, tangible and intangible. Resolution
No. 92-49 further requires that any alternative cleanup level shall: (1) be consistent with
maximum benefit to the people of the state; (2) not unreasonably affect present and anticipated
beneficial uses of such water; and (3) not result in water quality less than that prescribed in the
Water Quality Control Plans and Policies adopted by the State and Regional Water Boards.
The San Diego Water Board is prescribing the alternative cleanup levels for sediment
summarized in the table below to protect aquatic life, aquatic-dependent wildlife, and human
health based beneficial uses consistent with the requirements of Resolution No. 92-49.
Compliance with alternative cleanup levels will be determined using the monitoring protocols
summarized in Finding 34 and described in detail of Section 34 of the Technical Report.

Alternative Cleanup Levels: Shipyard Sediment Site

Aquatic Life Aquatic Dependent Wildlife and Human Health
Surface Weighted Average Concentrations (site-wide)
. . Copper 159 mg/kg
Remediate all areas determined to have
sediment pollutant levels likely to Mercury 0.68 mg/kg
adversely affect the health of the benthic HPAHs' 2,451 pg/kg
ity.
communily PCBs? 194 pg/kg
Tributyltin 110 pg/kg

1. HPAHs = sum of 10 PAHs: Fluoranthene, Pyrene, Benzo[a]anthracene, Chrysene, Benzo[b]fluoranthene,
Benzo[k]fluoranthene, Benzo(a)pyrene, indeno[1,2,3-c,d]pyrene, Dibenz[a,h]anthracene, and
Benzo[g,h,i]perylene.

2. PCBs=sum of 41 congeners: 18, 28, 37, 44, 49, 52, 66, 70, 74, 77, 81, 87,99, 101, 105, 110, 114, 118, 119,
123, 126, 128, 138, 149, 151, 153, 156, 157, 158, 167, 168, 169, 170, 177, 180, 183, 187, 189, 194, 201, and
206.

In approving alternative cleanup levels less stringent than background the San Diego Water
Board has considered the factors contained in Resolution No. 92-49 and the California Code of
Regulations, Title 23, section 2550.4, subdivision (d):
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Alternative Cleanup Levels are Appropriate. Cleaning up to background sediment quality
levels at the Shipyard Sediment Site is economically infeasible. The alternative cleanup levels
established for the Shipyard Sediment Site are the lowest levels that are technologically and
economically achievable, as required under the California Code of Regulations Title 23 section
2550.4(e).

Alternative Cleanup Levels are Consistent with Water Quality Control Plans and Policies. The
alternative cleanup levels provide for the reasonable protection of San Diego Bay beneficial uses
and will not result in water quality less than prescribed in water quality control plans and policies
adopted by the State Water Board and the San Diego Water Board. While it is impossible to
determine the precise level of water quality that will be attained given the residual sediment
pollutant constituents that will remain at the Site, compliance with the alternative cleanup levels
will markedly improve water quality conditions at the Shipyard Sediment Site and result in
attainment of water quality standards at the site.

Alternative Cleanup Levels Will Not Unreasonably Affect Present and Anticipated Beneficial
Uses of the Site. The level of water quality that will be attained upon remediation of the
required cleanup at the Shipyard Sediment Site will not unreasonably affect San Diego Bay
beneficial uses assigned to the Shipyard Sediment Site represented by aquatic life, aquatic-

dependent wildlife, and human health. Cleanup-eftheremedialfootprintwillrestore-any-injury
destruction;-orloss-of natural resources:

Alternative Cleanup Levels are Consistent with the Maximum Benefit to the People of the
State. The proposed alternative cleanup levels are consistent with maximum benefit to the
people of the State based on the San Diego Bay resource protection, mass removal and source
control, and economic considerations. The Shipyard Sediment Site pollution is located in San
Diego Bay, one of the finest natural harbors in the world. San Diego Bay is an important and
valuable resource to San Diego and the Southern California Region. The alternative cleanup
levels will result in significant contaminant mass removal and therefore risk reduction from San
Diego Bay. Remediated areas will approach reference area sediment concentrations for most
contaminants. Compared to cleaning up to background cleanup levels, cleaning up to the
alternative cleanup levels will cause less diesel emission, less greenhouse gas emission, less
noise, less truck traffic, have a lower potential for accidents, and less disruption to the local
community. Achieving the alternative cleanup levels also requires less barge and crane
movement on San Diego Bay, has a lower risk of re-suspension of contaminated sediments, and
reduces the amount of landfill capacity required to dispose of the sediment wastes. The
alternative cleanup levels properly balance reasonable protection of San Diego Bay beneficial
uses with the significant economic and service activities provided by the City of San Diego, the
NASSCO and BAE Systems Shipyards and the U.S. Navy.
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32.1. Regulatory Principles for Setting Alternative Cleanup Levels

Cleaning up to background sediment chemistry levels is not economically feasible at the
Shipyard Sediment Site as described in Section 31. Under State Water Board Resolution

No. 92-49, Policies and Procedures for Investigation and Cleanup and Abatement of Discharges
Under Water Code Section 13304, the San Diego Water Board may prescribe an alternative
cleanup level' less stringent than background sediment chemistry concentrations if attainment of
background concentrations is technologically or economically infeasible — as long as the less
stringent cleanup level is protective of beneficial uses.

In prescribing any alternative cleanup levels less stringent than background the San Diego Water
Board must apply section 2550.4 of Title 23 of the California Code of Regulations.> The San
Diego Water Board can only approve cleanup levels less stringent than background if the Board
finds that it is technologically or economically infeasible to achieve background.* The
alternative levels must also not pose a substantial present or potential hazard to human health or
the environment as long as the concentration limit above-background is not exceeded. The San
Diego Water Board must consider specific factors pertaining to potential adverse effects on
surface water quality and beneficial uses including 1) the potential for health risks caused by
human exposure to waste constituents; 2) the potential damage to wildlife, crops, vegetation, and
physical structures caused by exposure to waste constituents; and 3) the persistence and
permanence of the potential adverse effects.” The ceiling for alternative cleanup levels is set at
the lowest levels the discharger demonstrates and the San Diego Water Board finds is
technologically and economically achievable.® Alternative cleanup levels that exceed the
maximum concentrations that would be allowed under other applicable statutes or regulations are
not permissible.

As explained in the San Diego Water Board Cleanup Team’s Response to Comments Report, the
San Diego Water Board considers the “total values involved, beneficial and detrimental,
economic and social, tangible and intangible” when setting alternative cleanup levels.’
Resolution No. 92-49 further requires that any alternative cleanup level shall: (1) be consistent
with maximum benefit to the people of the state; (2) not unreasonably affect present and
anticipated beneficial uses of such water; and (3) not result in water quality less than that

An “alternative” cleanup level is one that allows wastes to remain in waters of the State at levels above
“background.”

See also State Water Board, Water Quality Enforcement Policy, App. A, § 4. pp. 34-35 which states in part:
“CAOs shall require dischargers to clean up the pollution to background levels or the best water quality that is
reasonable if background levels of water quality cannot be restored in accordance with Resolution No. 92-49.”

3 State Water Board Resolution No. 92-49, Section IIL.G.
4 CCR27 seetion-Cal. Code Regs.., tit. 23. § 2550.4(c).

> Id. at § CCR27 seetion-2550.4(d)(2).

6 Id., at § CCR27 seetion-2550.4(c).

See e.g.. San Diego Water Board Cleanup Team’s Response to Comments Report, August 23, 2011, pp. 31-28
through 31-32.
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prescribed in the Water Quality Control Plans and Policies adopted by the State and Regional
Water Boards."

32.1.1. Compliance with Water Quality Standards Related to Sediment Quality

Resolution No. 92-49 requires that alternative cleanup levels should be developed in
conformance with Water Quality Control Plans and Policies adopted by the State and Regional
Water Boards. The water quality standards and policies contained in these documents provide the
basis for sediment cleanup activities, including alternative cleanup levels, under federal and state
law.

The State Water Board adopts state policy for water quality control, which is binding on the
Regional Water Boards.” The State Water Board is also authorized to adopt water quality control
plans for waters that require water quality standards under the Clean Water Act and must adopt
plans for ocean waters and for enclosed bays and estuaries.'” The Regional Water Boards are
required to adopt water quality control plans, or basin plans, for waters within their respective
regions. Water quality control plans designate beneficial uses of water, establish water quality
objectives'' to protect those uses, and contain a program to implement the objectives.'> The
beneficial use designations and water quality objectives (together with an antidegradation policy)
constitute water quality standards for purposes of the Clean Water Act."

The San Diego Water Board’s Water Quality Control Plan for the San Diego Basin (Basin Plan)
designates beneficial uses for San Diego Bay that must be protected against water quality
degradation.'* The beneficial uses and corresponding target receptors are described in Table 32-
1 below. Resolution No. 92-49 requires that alternative cleanup levels provide for the reasonable
protection of these beneficial uses.

See e.g.. San Diego Water Board Cleanup Team’s Response to Comments Report, August 23, 2011, pp. 31-28
through 31-32.1d-

Wat.er Code. seetion-§ 13140. et seq.
10 Water Codesections-Id. at §§ 13170, 131702, and 13391.

“Water quality objectives” are defined in Water Code section 13050, subdivision (h) as “the limits or levels
water quality constituents or characteristics which are established for the reasonable protection of beneficial uses
of water or the prevention of nuisance within a specific area.”

12 Water Wat. Code. seetion-§ 13050, subd. (j).
3 Clean Water Act section 303(c)(2)(A); 40 C.F.R. sections 131.3(i), 131.6.
4" Basin Plan (RWQCB, 1994), Table 2-3, Beneficial Uses of Coastal Waters at page 2-47.

| 32-4 Septertber1+5-20+0March 14, 2012




Draft Technical Report for Tentative Cleanup and Abatement Order No. R9-264H-606+R9-2012-0024 |

Table 32-1 Target Receptors Associated with San Diego Bay Beneficial Uses

AQUATIC-

R];r CIIA];’C”}FEOFl;{S AQUATIC LIFE DEPENDENT HUMAN HEALTH
WILDLIFE

. . Wildlife Habitat Contact Water
Estuarine Habitat (EST) (WILD) Recreation (REC-1)
Preservation of
. : Biological Habitats of Non-Contact Water
Marine Habitat (MAR) Special Significance Recreation (REC-2)
BENEFICIAL USES (BIOL)
Migration of Aquatic ERzgznnggtggZiigg Shellfish Harvesting
Organisms (MIGR) (RARE) (SHELL)
Commercial and Sport
Fishing (COMM)

The San Diego Water Board’s Water Quality Control Plan for the San Diego Basin (Basin Plan)
contains a narrative water quality objective for toxicity' that is applicable to San Diego Bay
sediment quality. Resolution No. 92-49 requires that alternative cleanup levels be consistent with
this toxicity water quality objective. The narrative toxicity objective provides that:

“All waters shall be maintained free of toxic substances in concentrations that are
toxic to, or that produce detrimental physiological responses in human, plant,
animal, or aquatic life. Compliance with this objective will be determined by use
of indicator organisms, analyses of species diversity, population density, growth
anomalies, bioassays of appropriate duration, or other appropriate methods as
specified by the Regional Board.

‘The survival of aquatic life in surface waters subjected to a waste discharge or
other controllable water quality factors, shall not be less than that for the same
water body in areas unaffected by the waste discharge or, when necessary, for
other control water that is consistent with requirements specified in US EPA,
State Water Resources Control Board or other protocol authorized by the
Regional Board. As a minimum, compliance with this objective as stated in the
previous sentence shall be evaluated with a 96-hour acute bioassay.

‘In addition, effluent limits based upon acute bioassays of effluents will be
prescribed where appropriate, additional numerical receiving water objectives
for specific toxicants will be established as sufficient data become available, and
source control of toxic substances will be encouraged.”

September15,20410March 14, 2012
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The State Water Board Policy for Implementation of Toxics Standards for Inland Surface
Waters, Enclosed Bays and Estuaries of California (State Implementation Policy, or “SIP”) does
not address sediment quality specifically. However Section 1.4.2.2 of the SIP provides that
mixing zones shall not result in “objectionable bottom deposits.”'® This term is further defined
as “an accumulation of materials or substances on or near the bottom of a water body, which
creates conditions that adversely impact aquatic life, human health, beneficial uses, or aesthetics.
These conditions include, but are not limited to, the accumulation of pollutants in the sediments
and other conditions that result in harm to benthic organisms, production of food chain
organisms, or fish egg development.”"’

32.1.2. Risks to Human Health and the Environment

Resolution No. 92-49 also requires that alternative cleanup levels not pose a substantial present
or potential hazard to human health or the environment.'® Alternative cleanup levels should be
based upon an evaluation of risks to human health and the environment at the site, and set to
reduce the risks to acceptable levels. In order to evaluate existing risks and potential future risks,
conceptual models are prepared that identify receptors potentially at risk and the probable
exposure pathways. This conceptual model serves as the basis for formulating the human health
and ecological risk assessment. At sites where polluted sediments are the primary concern,
receptors commonly evaluated include:

e Benthic communities exposed directly to pollutants in sediment,

e Fish exposed directly to pollutants in sediment or indirectly through consumption of
pollutants in prey tissue, or

e Birds, marine mammals, and humans also exposed indirectly through consumption
of pollutants in prey tissue.

For many receptors, risk is estimated by comparing pollutant concentrations in sediments and
prey tissues to calculated risk thresholds developed specifically for those receptors. For other
receptors, such as benthic invertebrates, direct measurements such as benthic community
metrics, sediment toxicity and chemistry may be applied instead. Typically, those most sensitive
receptors identified will become the focus of the remedial effort. Although risk assessments may
guide the development of appropriate alternative cleanup levels, the levels must comply with all
of the requirements of Resolution No. 92-49.

1 SIP at Page 17.
17

Id. at Appendix 1, Page Appendix 1-4.
18 State Water Board Resolution No. 92-49, Section II1.G, CCR 23, section 2550.4.
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32.2. Approach for Establishing Alternative Cleanup Levels for Protection of
Human Health and Wildlife Beneficial Uses

Due to the spatial heterogeneity associated with concentrations in Shipyard Sediment Site
sediment and mobility of aquatic-dependent wildlife and angler-targeted game species such as
fish and lobster, an approach using surface area-weighted average concentrations (SWACs) was
used to assess potential impacts to human health and aquatic-dependent wildlife, as detailed
below. The selected alternative cleanup levels for addressing human health and wildlife
beneficial use impairments were those SWACs for the primary COCs determined not to pose an
unreasonable health risk to humans or aquatic dependent wildlife, and that were the lowest
concentrations that were technologically and economically feasible to achieve. As part of the
alternative cleanup level approach, an independent evaluation for protection of aquatic life
beneficial uses (that did not consider SWACs) was also conducted, and is presented in Section
32.6.

32.2.1. Basis for the Surface-Area Weighted Average Concentration

The evaluation of risks to aquatic dependent wildlife is based on 6 species known to frequent San
Diego Bay. The California Wildlife Biology, Exposure Factor, and Toxicity Database
(Cal/Ecotox) is a compilation of physiological and ecological parameters and toxicity data for a
number of California fish and wildlife."” Table 32-2 shows foraging areas that have been used
by Cal/Ecotox for estimating chemical exposure via ecological risk assessment. Where
Cal/Ecotox information was not available, notes have been made regarding typical migration or
ranging habits.

' The database has been created by the Office of Environmental Health Hazard Assessment, in collaboration with
the University of California at Davis, to provide an information resource for risk assessors conducting ecological
risk assessments in California.
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Table 32-2  Foraging Ranges for Aquatic Dependent Wildlife Receptors

Species FoIr):billllShZ(iea Site Area | Ratio of Foraging Notes
P ging (Acres) Area to Site Area
(Acres)
Migratory waterfowl -
foraging range during
Surf Scoter NA 143 NA feeding dependent on food
abundance
Migratory waterfowl -
foraging range during
Western Grebe NA 143 NA feeding dependent on food
abundance
Least Tern 8,053 143 56 Cal/Ecotox foraging area
Brown Pelican 685,709 143 4,798 Cal/Ecotox foraging area
Callfﬁl;:)l:la Sea 725,906 143 5,080 Cal/Ecotox foraging area
Pacific Green . .
Sea Turtle NA 143 NA Migratory species

Notes: N/A = not applicable

Since these species have foraging ranges many times larger than the Shipyard Sediment Site, it is
unlikely that they would be exposed to concentrations found at the Shipyard Sediment Site for an
extended period of time. Exposure to sediment chemicals at the Site is best estimated as an
average across the entire Site. Thus, evaluating risks to aquatic-dependent wildlife based on a
SWAC and 100 percent site usage, as described in Section 32.3 is conservative and protective of
beneficial uses represented by aquatic dependent wildlife. In fact, based on the foraging ranges
in Table 32-2, using SWAC S retains conservatism since the amount of time most species are
likely to spend foraging at the site is expected to be low.

The same is true of fish and lobster harvested by anglers. Target species consumed by
recreational or subsistence anglers are known to forage over areas near or greater than the size of
the Site, depending on the species. Fish and lobster do not limit their movement to the small area
represented by a single sediment sample, but range among a much larger area and would be
exposed to sediments of varying chemical concentrations throughout the Site and greater San
Diego Bay. Based on this, a SWAC for sediment is a more appropriate method for evaluating
the exposure to chemicals that fish and lobsters incur during foraging. In turn, this approach
allows a much more accurate and realistic estimation of the bioaccumulation of chemicals from
Site sediments and prey items. Improvements in the ability to quantify bioaccumulation in fish
and lobster facilitate an accurate and realistic estimation of chemical exposure for hypothetical
anglers consuming species harvested from the Site, and allow the prediction of potential human
health risks associated with chemical concentrations in sediment.
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With respect to fish and lobster consumption, the likelihood that anglers will consume fish
caught from the same location every day for 30 or more years is low since anglers are likely to
utilize different fishing locations from time to time based on fish abundance, which can be
seasonal or vary year to year. Therefore, using a SWAC is expected to be conservative with
respect to human consumption patterns that would be anticipated.

In conclusion, site-specific SWACs are used to evaluate the remedy protectiveness of beneficial
uses represented by aquatic dependent wildlife and human seafood consumption.

32.2.2. Calculation of the Surface-Area Weighted Average Concentration

There are 65 sediment sample stations at the Shipyard Sediment Site. These stations are not
equidistant from each other, but were established based on historical activities and the presence
of elevated contaminant concentrations detected in earlier phases of investigations. Therefore,
some areas of the Site, primarily near the shoreline and toward the north, have a higher density
of sampling stations. To calculate the SWAC, a geospatial technique (Thiessen polygons) was
used to represent the area represented by each sediment sample. Thiessen polygons are polygons
whose boundaries define the area that is closest to each point relative to all other points and are
mathematically defined by the perpendicular bisectors of the lines between all points. By
defining the area most closely associated with each sampling point, a value for that point (e.g.,
chemical concentration) can be spatially weighted based on the area it represents. This technique
is well established and in use throughout a broad range of sciences, and is being used at many
nationally known sediment remedial investigation sites including the Hudson River, Portland
Harbor Cleanup, the Duwamish River Cleanup, the Lower Passaic River Cleanup, Fort Ord, and
others. Application of this method resulted in 65 polygons of differing sizes as shown in Figure
32-1.
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Figure 32-1 Map of Thiessen Polygons at Shipyard Sediment Site Study Area
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The concentration of a COC in each polygon was assumed to be the same as the concentration of
a COC in the sampling station inside that polygon. This approach allowed for calculating a
SWAC for the site. Polygon areas and concentrations were used to calculate the SWAC for the
Site, as shown in following equation:

Where:
SWAC = surface-area weighted area concentration
Ai = area of polygon i
Ci = concentration of chemical in polygon i

Each polygon area is multiplied by the concentration of COC in the sampling station in that
polygon. The area concentration products are then summed. This sum is divided by the total
Site area (sum of the site’s 65 polygons).

32.2.3. Surface-Area Weighted Average Concentration Approach

Once the pre-remedial SWAC was calculated as noted in Section 32.2.2, the development of a
remedial footprint protective of human health and aquatic dependent wildlife beneficial uses
could be completed. Polygons were identified for inclusion into the remedial footprint
sequentially based on the degree of contamination they represented. The degree of
contamination was determined by ranking each polygon according to the polygon’s
concentration of primary COCs (PCBs, HPAHs, TBT, Hg, and Cu), weighted evenly by relative
COC concentration. This was accomplished by the following procedure: 1) the relative
concentration of each primary COC as compared to the SWAC for that COC was calculated,

2) the five primary pollutants of concern relative concentrations to SWAC ratios were summed
for each polygon; and 3) the polygons where ranked from high to low. The calculation is shown
in the following equation:

C
Rank = Z M

The rank equation is used below to show sample calculations for polygons SW04 and NA17.

Cu Hg HPAH PCB TBT

1500 1.75 14000 4000 3250

+ + + + =475
187 0.75 3300 308 163

Rank swod4 —

510 0.85 2950 550 1350
- - - -

Rank =
NMITT187 075 3300 308 163

=14.8
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Using this ranking approach, the highest ranked polygons were sequentially considered for
inclusion into the remedial footprint.

Protectiveness of the beneficial uses represented by aquatic-dependent wildlife and human health
was assessed via estimation of post-remedial SWAC values of the remedial footprint. Post-
remedial SWAC calculations were completed with the assumption that the SWAC inside the
footprint would be remediated to background concentrations derived in Section 29 of this
Technical Report. In reality, the SWAC within the footprint may be less than background levels;
however, background concentrations were assumed to incorporate conservatism in the analysis.
Protectiveness was evaluated in terms of degree of exposure reduction and comparison to aquatic
—dependent wildlife and human health risk assessments (Sections 32.3 and 32.4, respectively).
The predicted post-remedial SWACs are shown in Table 32-3.

Table 32-3  Post-Remedial SWAC:s for the Shipyard Sediment Site
Primary Contaminant of Concern Post-Remedial SWACs (site-wide)
Copper 159 mg/kg
Mercury 0.68 mg/kg
HPAHSs 2,451 ng/kg
PCBs 194 ng/kg
TBT 110 pg/kg

Note: See Appendix for Section 32 for supporting calculations.

32.3. Alternative Cleanup Levels Protect Aquatic-Dependent Wildlife
Beneficial Uses

An assessment of risk to wildlife receptors under projected post-remedial conditions was
conducted to confirm that the chemicals identified as wildlife risk drivers in Section 24 are
adequately protective of aquatic-dependent wildlife beneficial uses. Based on the Tier II risk
assessment results, ingestion of prey items caught within all four assessment units at the
Shipyard Sediment Site poses an increased risk above reference to wildlife receptors other than
the sea lion. The chemicals in prey tissue posing a risk include BAP (surrogate for HPAHs),
PCBs, copper, lead, mercury, and zinc. Based on the post-remedial risk assessment results
detailed below, post-remedial SWAC:s for all chemicals identified as wildlife risk drivers are
protective of aquatic-dependent wildlife beneficial uses.

Expected improvements in the protection of beneficial uses following remediation were
estimated by modeling future exposure conditions (principally ingestion of prey) using the series
of equations described below.

Future prey tissue concentrations (Ct) were calculated using the following equation:

Ct=BAF xSWAC
Where:
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BAF = site-specific bioaccumulation factor
SWAC = post remedial surface-area weighted average sediment
concentration

Site-specific bioaccumulation factors (BAFs) were estimated using current surface-area weighted
average concentrations (SWACs) for sediment and the average COC concentrations in prey
species tissue (see Table 32-4 for prey items):

C
F=—\—
SWAC
Where:
SWAC = current spatially weighted average sediment concentration
C = average chemical concentration in a receptors prey tissue based on

data reported in Exponent (2003).

Table 32-4  Prey Items Used in Risk Estimates

Receptor of concern Prey Item(s)

CA Brown Pelican Spotted sand bass
CA Least Tern Topsmelt and Anchovies
Western Grebe Topsmelt and Anchovies

Surf Scoter Benthic mussels
Green Turtle Eelgrass

Note: Source of information is Table 24-4.

Predicted post-remedial SWACs used in this analysis have been presented elsewhere in this
document and are repeated in Table 32-5 for convenience.
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Table 32-5 Current and Post-Remedial SWACs

Primary COC Units Pre-remedy SWAC Post-remedy SWAC
Copper mg/kg 187 159
Mercury mg/kg 0.75 0.68
HPAHs pg/kg 3,509 2,451
PCBs ug/kg 308 194
TBT ng/kg 162 110
Secondary COC Units Pre-remedy SWAC Post-remedy SWAC
Lead mg/kg 73 66
Zinc mg/kg 252 221

Note: See Appendix for Section 32 for supporting calculations.

Exposure estimates for each of the receptors were developed using the daily intake equation
presented in Section 24. The equation accounts for exposure to COCs that may occur through
the ingestion of prey as well as through the incidental ingestion of sediment:

Daily Intakechemical =

Where:

CM

IR
FI

AE

BW

[(CM IR # FI * AE ) prey + (CM * IR * FI * AE ) scdiment |

BW

post-remedial concentration of the chemical in prey tissue or
sediment (mg/kg). Prey tissue concentrations used in this equation
were derived using the equation described above, while the
sediment concentration was based on the predicted post-
remediation SWAC for the COC

ingestion rate of prey or sediment (kg/day)

fraction of the daily intake of prey or sediment derived from the
site (unitless area-use factor)
relative gastrointestinal absorption efficiency for the chemical in a
given prey or sediment (fraction)

body weight of receptor species (kg)

Table 32-6 presents the exposure parameters used for this analysis. The parameters are the same
ones used to evaluate current conditions, and are more fully discussed in Section 24.
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Table 32-6  Exposure Parameters for Aquatic-Dependent Wildlife
Estimated Post | Estimated Post-
Remedial Prey Remedial Body Food Sediment :
. X . . . Area Use | Absorption
Receptor of Tissue Sediment Weight |Ingestion Rate|Ingestion Rate Factor' | Efficiency’
Concern Concentration Chemical (BW) (IR) (kg/day (IR) (FI) (AE) y
(CM) Concentration (kg)' dw)' (kg/day dw)'
(mg/kg dw) (mg/kg dw)
CA Brown chemical chemical
Pelican specific specific SWAC 3.174 0.25 0.005 ! !
CA Least chemical chemical
Tern specific specific SWAC 0.045 0.0053 0.00011 1 1
Western chemical chemical
Grebe specific specific SWAC 12 0.062 0.0031 ! !
chemical chemical
Surf Scoter specific specific SWAC 1.05 0.056 0.0028 1 1
Green chemical chemical
Turtle specific specific SWAC 93 0.35 0.0186 ! !

1. Source of information is Table 24-6.

Finally, post remedial protection of beneficial uses for aquatic-dependant wildlife was evaluated
by calculating hazard quotients (HQs):

DIchemical
HQ=—F"""—
Q TRV
Where:
DI total daily intake rate of the chemical (mg/kg body weight-day)
TRV = geometric mean toxicity reference value (mg/kg body weight-day)

The toxicity reference values (TRVs) presented in Table 32-7 are based on the geometric mean
of the TRVs (BTAG, NOAELs, and LOAELSs) presented in Tables 24-7 and 24-8 of Section 24.
The geometric mean addresses the region of uncertainty between the NOAEL and LOAEL. At
the NOAEL, no effects are observed. At the LOAEL, effects are observed. Between these two
values there is often a significant range over which the effects are uncertain because the data do
not exist. The uncertainty is handled by taking an intermediate value that is biased toward the
NOAEL by using the geometric mean.

An HQ value less than 1.0 indicates that the chemical is unlikely to cause adverse ecological
effects to the receptor of concern. An HQ value greater than 1.0 indicates that the receptor’s
exposure to the chemical pollutant has exceeded the TRV, which could indicate that there is a
potential that some fraction of the population may experience an adverse effect. HQs for all
receptors evaluated at the shipyard site had a value less than 1.0 (Table 32-8), indicating that the
COCs are unlikely to cause adverse ecological effects and that the post-remedial sediment
chemistry conditions are protective of aquatic dependent wildlife and their associated beneficial
uses.
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Table 32-7 Geometric Mean TRYVs for Tier II Risk Drivers

Primary COC Avian Geometric Mean TRV (mg/kg-day)'

Copper 11.0

Mercury 0.084

HPAHSs 0.44
PCBs 0.34
TBT’ NA

Secondary COC Avian Geometric Mean TRV (mg/kg-day)"

Lead’ 0.35
Zinc 54.4

Note: See Appendix for Section 32 for supporting calculations.

1. Source of TRVs is from Tables 24-7 and 24-8 of Section 24. The benzo[a]pyrene TRV was used as a surrogate
for HPAHEs.

2. TBT is not a wildlife risk driver and therefore the geometric mean TRV was not calculated.

3. Suitable reptilian TRVs were not found in the literature (Exponent, 2003). Therefore, avian TRVs were used
to estimate potential adverse effects to the East Pacific green turtle.

Table 32-8  Post-Remedy Hazard Quotient (HQ) Results

Receptor of 2 2 :
Concern' Copper Mercury HPAHs PCBs TBT Lead Zinc
Brown 0.059 0.496 NA 0327 NA NA NA
Pelican
Least Tern 0.100 0.138 NA 0.415 NA NA 0.309
Western 0.066 0.073 NA 0.183 NA NA NA
Grebe
Surf Scoter 0.272 0.084 0.265 0.059 NA NA NA
Green NA NA NA NA NA 0.245 NA
Turtle

Note: See Appendix for Section 32 for supporting calculations.

2. TBT is not a wildlife Tier II risk driver and therefore HQs were not calculated. Only surf scoter was identified
as a wildlife risk driver in the Tier II ecological risk assessment for HPAH, identified as Benzo[a]pyrene
(BAP).

32.4. Alternative Cleanup Levels Protect Human Health Beneficial Uses

Recreational and subsistence fish and lobster consumption scenarios were used to evaluate the
post-remedy protectiveness of the alternative cleanup levels with respect to theoretical human
health beneficial uses. Measured relationships between sediment concentrations, fish and lobster
tissue concentrations, and human health risk were used to estimate post-remedial tissue
concentrations from the projected post-remedial SWAC. Both tissue and sediment
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concentrations associated with human health threshold exposure levels were also calculated for
comparison. The details of these calculations are described below.

e BAFs in fish and/or lobster tissue were calculated for all scenarios identified as
potential risk drivers in the Tier II human health risk assessment (see Section 28).
These include:

Copper — Subsistence angler exposure to whole lobster (non-cancer risk)

Mercury — Recreational angler exposure to lobster tail (non-cancer risk), and
subsistence angler exposure to whole fish (non-cancer risk)

PCBs — Recreational angler exposure to fish fillet (cancer and non-cancer risks)
and lobster tail (cancer risk), and subsistence angler exposure to whole fish
(cancer and non-cancer risks) and lobster (cancer and non-cancer risks)

e BAFs were calculated from pre-remedial data as the ratio of average site-wide tissue
concentration (C) to SWAC for a given COC and tissue type:

_ C
SWAC

These BAFs are assumed to be constant over the concentration range between pre-
remedial and post-remedial conditions.

e These BAFs were then used to estimate the post-remedial concentration of COCs in
the relevant tissue types (Cpr) by multiplying the predicted post-remedial SWAC
(SWACpr) and the BAF:

Crr = SWACrr x BAF

e  Once the predicted post-remedial tissue concentration was calculated, the exposure
models developed for the Tier II human health risk assessment were used to calculate
residual post-remedial exposure, using the estimated Cpgr values:

) Crr*CR*FI*ED
Exposure (inmg/kg-day) = ( - )
(BWxAT*CF)
where:
Crr = post-remedial tissue concentration in spotted sand bass or spiny
lobster (ng/kg-wet weight)
CR = fish or lobster consumption rate (kg/day)
FI = fraction ingested from the site (unitless)
ED = exposure duration (years)
BW = body weight (kg)
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AT = averaging time (years)

- noncarcinogens: 30 years

- carcinogens: 70 years
CF = conversion factor (1,000 pug/mg)

The resulting post-remedial exposure estimate was then evaluated for cancer risk and
non-cancer risk in a manner consistent with the Tier II risk assessment.

As a separate calculation, the edible tissue concentrations associated with a desired
threshold exposure point (TEP) were calculated. The first step in this process is to
calculate a TEP associated with a risk threshold of interest (i.e., 10™ cancer
probability or HI = 1.0)

Risk
TEP =
CSF
where:
TEP = threshold exposure point for carcinogenic exposure (mg/kg-
day)
Risk = cancer probability (e.g., 0.0001)
CSF = oral carcinogenic slope factor (risk/(mg/kg-day))
TEP =RfD
where:
TEP = threshold exposure point for non-carcinogenic exposure
(mg/kg-day)
RfD = oral reference dose (mg/kg-day)

Once TEP values are known, acceptable tissue concentrations in biota can be
calculated using the equation below:

BW = AT *CF
Crer = TEP
CR *FI*ED
where:
Crep = tissue concentration at TEP (ng/kg)
TEP = threshold exposure point (mg/kg-day)
BW = body weight (kg)
AT = averaging time (years)
CR = consumption rate (kg/day)
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FI = fraction ingested from the site (unitless)
ED = exposure duration (years)
CF = conversion factor (1000 pg/mg)

e Using the constant BAFs described above, Crgp can be used to calculate a SWAC
that will result in the associated risk threshold (SWACgp):

SWACrer = Crer
BAF

Calculations and the results for PCBs, mercury, and copper are shown below. Calculations for
all human health risk drivers are provided in the Appendix for Section 32 and are summarized in
Table 32-16. For scenarios where post-remedial risk was calculated to remain above the target
risk threshold at a fractional intake (FI) of 100 percent, the FI necessary to fully protect the
beneficial use was calculated. Exposure and risk are reduced in a linear fashion with FI.
Therefore, risk at FI = 50 percent would be exactly half the risk at 100 percent.

The cleanup remedy is expected to result in a post-remedial sediment SWAC of approximately
194 ng/kg for PCBs, 0.68 mg/kg for mercury, and 159 mg/kg for copper. Although BAFs may
vary in part due to changes in sediment concentration, it is assumed that BAFs for organisms
exposed to these ranges of sediment concentration (194 to 309 ng/kg, 0.75 to 0.68 mg/kg, and
187 to 159 mg/kg) are constant. These BAFs were used to predict concentration in fish and
lobster (Cpr values) by multiplying the SWAC and the BAF, as shown in Table 32-9 below.

Table 32-9  Estimated Post-Remedial PCB, Mercury, and Copper Tissue Concentrations

SWACer Cer
COoC Scenario Species Tissue P((Elgikri gfj)lzg BAF P((litg,kri gf;)lzg
for metals) for metals)
PCB recreational sand bass fillet 194 0.346 67
PCB subsistence sand bass whole 194 1.85 359
PCB recreational lobster edible 194 0.0256 5
PCB subsistence lobster whole 194 0.142 28
Mercury recreational lobster edible 0.68 0.20 0.14
Mercury subsistence sand bass whole 0.68 0.19 0.13
Copper subsistence lobster whole 159 0.28 44

Note: See Appendix for Section 32 for supporting calculations.

The cancer and non-cancer exposure models described above can then be used to predict risk
under post-remedial conditions (see Appendix for Section 32 for supporting calculations). These
calculations assume the theoretical worst case scenario where fractional intake of fish from the
site is 100 percent (entire fish or lobster diet is caught at the Shipyard Sediment Site).
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Post-remedial SWACs should not pose an unreasonable risk to human health if the cancer risks
posed by the SWACs should fall within the range of 1 x 10 to 1 x 10™* and non-cancer risks do
not exceed 1.0. For remedial decision making, cancer risks that fall within this range are
acceptable pursuant to applicable state and federal regulatory requirements under Title 40 Code
of Federal Regulations, Part 300.

The equations for calculating cancer and non-cancer risk are the same with the exception of the
calculation of the exposure. Differences in these exposure calculations (Threshold Exposure
Point variable) are described in the Carcinogenic Exposure Equation and the Non-carcinogenic
Exposure Equation, below.

Equation for Threshold Exposure Point for Carcinogenic Exposure

TEP — Risk
CSF
Where:
TEP = threshold exposure point (mg/kg-day)
Risk = 0.00001
CSF = oral carcinogenic slope factor (risk/(mg/kg-day))

Equation for Threshold Exposure Point for Non-Carcinogenic Exposure

TEP =RfD
Where:
TEP = threshold exposure point (mg/kg-day)
RfD =  oral reference dose (mg/kg-day)

The CSF for PCBs is 2 mg/kg-day resulting in a cancer TEP of 0.000005 mg/kg-day and the RfD
and, therefore, non-cancer TEP is 0.00002 mg/kg-day. The mercury and copper RfD (TEP)
values used in the assessment are 0.0001 and 0.037 mg/kg-day, respectively.

Equation for Acceptable Tissue Concentrations in Biota

BW « AT *CF
Crer = TEP
CR *FI*ED
Where:

Crep = tissue concentration at TEP (ng/kg)
TEP = threshold exposure point (mg/kg-day)
BW = body weight (kg)
AT = averaging time (years)
CR = consumption rate (kg/day)
FI = fraction ingested from the site (unitless)
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ED exposure duration (years)
CF = conversion factor (1000 pug/mg)

The variable values are specified in Table 32-10 and the tissue concentrations protective of
recreational and subsistence exposure scenarios evaluated are presented in Table 32-11.

Table 32-10 Variable Values for Risk Scenarios

Variable Scenario Value

BW All 70 kg

AT Cancer 70 years
Non-cancer 30 years

CR Recreational 0.02104 kg/day
Subsistence 0.161kg/day

FI All 1.0
ED All 30 years

Table 32-11 Tissue Concentrations (Threshold Exposure Point)

COC Scenario Crep (mg/kg)"
PCB Recreational fish or lobster consumption cancer risk 0.0388
PCB Recreational fish or lobster consumption non-cancer risk 0.0665
PCB Subsistence fish or lobster consumption cancer risk 0.0051
PCB Subsistence fish or lobster consumption non-cancer risk 0.0087
Mercury Recreational lobster consumption non-cancer risk 0.3
Mercury Subsistence fish consumption non-cancer risk 0.04
Copper Subsistence lobster consumption non-cancer risk 16.1

Note: See Appendix for Section 32 for supporting calculations.

2. Wet weight

Once tissue concentrations have been calculated, acceptable SWAC concentrations can be
determined using the BAFs presented in Table 32-12 and by rearranging the BAF equation to
solve for SWAC.

SWACrep = Crer
BAF
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Where:

Crep
BAF

tissue concentration at TEP (ng/kg)
bioaccumulation factor calculated from pre-remedial data as the

ratio of average site-wide tissue concentration (C) to SWAC for a
given COC and tissue type

Acceptable SWAC:s for specific TEP values and exposure scenarios are presented in Table 32-

13.

Table 32-12 Biota Accumulation Factors

Tissue Pre-Remedial
. . . Concentration Sediment SWAC
COC Scenario Species Tissue (ug/ke for PCB, (ug/ke for PCB, BAF
mg/kg for metals) | mg/kg for metals)
PCB recreational | sand bass fillet 106.7 308 0.346
PCB subsistence sand bass whole 569.5 308 1.85
PCB recreational lobster edible 7.9 308 0.0256
PCB subsistence lobster whole 43.6 308 0.142
Mercury | subsistence | sand bass whole 0.14 0.75 0.19
Mercury | recreational lobster edible 0.153 0.75 0.20
Copper | subsistence lobster whole 57 187 0.28
Note: See Appendix for Section 32 for supporting calculations.
Table 32-13 SWAC:s Protective of Human Health at FI=100%
SWACgp (ng/kg for PCB, mg/kg for metals)
CocC Scenario Post Remedial | Back- Cancer Cancer Cancer Non-cancer
SWAC ground | (1x10%) | (1x10% | (1x10°) (HI<1)
Recreational
PCB consumption 1,123 112.3 11.2 192.4
of bass fillets
Subsistence
PCB consumption 27 2.7 0.27 4.7
of whole bass
Recreatiopal 194 84
PCB consumption 15,162 1,516.2 151.6 2,599.2
of edible
lobster
Subsistence
pcg | consumption 358 35.8 3.6 61.4
of whole
lobster
Subsistence
Mercury | consumption 0.68 0.57 NA NA NA 0.2
of whole bass
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SWACgp (ng/kg for PCB, mg/kg for metals)
cocC Scenario Post Remedial | Back- Cancer Cancer Cancer | Non-cancer
SWAC ground | (1x10% | (1x10% | (1x10° (HI<1)
Recreational
consumption
Mercury of edible NA NA NA 1.6
lobster
Subsistence
consumption
Copper of whole 159 121 NA NA NA 57.9
lobster

Note: See Appendix for Section 32 for supporting calculations.
NA: Not applicable.

To assure adequacy of the cleanup, results in Table 32-13 were compared to the projected post-
remedial SWACs. The table demonstrates that the post-remedial SWACs for PCBs is protective
for recreational anglers (risk in the range of 10™ to 10 or less, and non-cancer risk Hazard Index
(HI) of less than 1). The PCB post-remedial SWAC is not fully protective of cancer or non-
cancer risk to subsistence anglers that consume whole bass or lobster. The post-remedial SWAC
for mercury is protective of recreational consumers of lobster, but is not protective of subsistence
anglers that consume whole bass. The post-remedial SWAC for copper is not protective of
subsistence consumers of lobster. Acceptable risk levels for subsistence anglers of whole bass
would not be obtained even if the Site was cleaned up to background levels for mercury or PCBs.
Acceptable risk levels for subsistence consumers of lobster would not be obtained even if the
Site was cleaned up to background levels for copper and PCBs.

The above analysis is based on a fractional intake (FI) of 100 percent, which assumes the angler
intake is entirely from the Shipyard Sediment Site. In addition, these results evaluate a cancer
risk in the range of 10™ to 10, which is consistent with the U.S. EPA, regulations under the
National Contingency Plan (U.S. EPA, 1990) and OEHHA (2008) fish tissue advisory guidance.

Various SWAC:s for recreational anglers were evaluated by varying the fractional intake to
identify the post-remedial SWACs for PCBs associated with three different cancer risk levels
and the non-cancer risk level in Table 32-14. The bolded cells indicate where the post-remedial
SWAC is below the calculated “acceptable” SWAC associated with that fractional intake and
cancer risk level where the cancer risk falls within the acceptable range (noted in the preceding
paragraph) and the non-cancer risk level (HI) is less than 1.
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Table 32-14 Acceptable Total PCB SWAC:s for Recreational Anglers Assuming Varying
Risk Levels and Fractional Intake

PCBs SWAC (ng/kg)
Frac- . Non-cancer Risk
tional Back Post- Cancer Risk Level Level
Intake aCK" | Remedial 3 5 -4
(%) ground SWAC 10 10 10 HI<1
Fish Lobster Fish Lobster Fish Lobster | Fish | Lobster
25 449 606.5 448.7 | 6,064.8 | 4,487 60,648 768 10,396
40 84 194 28.1 379.1 280.5 | 3,790.5 | 2,805 37,905 480 6,498
75 15.0 202.2 149.6 | 2,021.6 | 1,496 20,216 256 3,465
100 11.2 151.6 112.3 1,516.2 1,123 15,162 192 2,599

Note: Bolded values indicate where the projected post-remedy SWAC is acceptable.
See Appendix for Section 32 for supporting calculations.

Various acceptable SWACs for recreational and subsistence anglers were evaluated by varying
the fractional intake to identify the post-remedial SWACs for mercury and copper associated
with three different cancer risk levels and the non-cancer risk level in Table 32-15. The bolded
cells indicate where the post-remedial SWAC is below the calculated acceptable SWAC
associated with that fractional intake and non-cancer risk level.

Table 32-15 Acceptable Copper and Mercury SWAC:s for Recreational and Subsistence
Anglers Assuming Varying Risk Levels and Fractional Intake

SWAC (mg/kg )
FI (%) Post- Non-cancer Risk Level
COC Scenario Background Remedial HI<1
SWAC Lobster
25 0.92
40 Mercury Subsistence consumption 0.58
75 of whole bass 0.31
100 0.23
0.57 0.68

25 6.4
40 Mercury Recreatiopal consumption 4.0
75 of edible lobster 2.1

100 1.6
25 232
40 Subsistence consumption 145
75 | copper of edible lobster 121 159 7

100 58

Notes: FI = Fractional Intake
Bolded values indicate where the projected post-remedy SWAC is acceptable.
See Appendix for Section 32 for supporting calculations.

Results for the post-remedial SWACs are summarized in Table 32-16.
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Table 32-16 Protectiveness of the Human Health Beneficial Uses of Post-Remedial

SWACs
Fractional Intake Protected by Post-Remedial SWACs
(%)
cocC Scenario Post Cancer Risk Non-cancer Risk
Remedial | (<1x10*to1x10° (HI<1)
SWAC Range)
Recreational consumption of o 99%
PCB bass fillets 100% (Background = 100%)'
PCB Subsistence consumption of 14% 2%
whole bass 194 ug/k (Background = 33%)' (Background = 6%)'
. . ng/kg
PCB Recreatlor}al consumption of 100% 100%
edible lobster
Subsistence consumption of o 32%°
PCB whole lobster 100% (Background = 73%)'
Recreational consumption of o
Mercury bass fillets NA 100%
Subsistence consumption of 34%°
Mercury whole bass NA (Background = 41%)'
R tional . ¢ 0.68 mg/kg
ecreational consumption o o
Mercury edible lobster NA 100%
Subsistence consumption of o
Mercury whole lobster NA 100%
Recreational consumption of 0
Copper bass fillets NA 100%
Copper Subsistence consumption of NA 100%
whole bass
R tional - ; 159 mg/kg
ecreational consumption o o
Copper edible lobster NA 100%
Subsistence consumption of 36%°
Copper whole lobster NA (Background = 48%)'
HPAHs All Scenarios 2,451 pg/kg NA 100%
TBT All Scenarios 110 pg/kg NA 100%

Note: See Appendix for Section 32 for supporting calculations for risk driver scenarios.
Scenarios in which 100% Fractional Intake is not protected by post-remedial SWACs are shown in bold.
NA: Not applicable.

2. Fractional Intake protected by background concentrations (as predicted by the model) is shown in parentheses
in the six cases in which the post-remedial SWAC is not protective of 100% Fractional Intake. In five of the
six cases, background conditions are also not expected to be protective of 100% Fractional Intake. In the sixth
case, the SWAC is protective of 99% Fractional Intake (approximates 100%).

3. Post-remedial SWAC would be protective of this scenario at a 20% Fractional Intake for subsistence
fishermen, equivalent to the 1 meal per week ingestion rate used to derive California fish consumption
advisories by OEHHA (2008).
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For PCBs, seafood consumption for recreational anglers would be limited to consumption of the
edible portions of the lobster (at 100 percent consumption rate), while sand bass consumption
would be limited to fish fillets (at an approximate 100 percent consumption rate). For mercury,
consumers of lobster are protected at a 100 percent consumption rate. In general, SWACs are
reasonably protective of the human health beneficial uses at this site because:

| 32-26

The theoretical 100 percent consumption rate analyzed in this Technical Report
represents a conservative evaluation criterion. All post-remedial SWACs
approximated protection of recreational angler consumption at 100 percent
consumption rates, although subsistence anglers would only be protected at lower
consumption rates. In development of fish tissue advisory levels, OEHHA bases
risk-based fish tissue advisory levels using a one-meal per week consumption rate
(equivalent to 32 g/day; OEHHA, 2008). This is equivalent of a 20 percent
fractional intake for subsistence fishermen. The PCB post-remedial SWAC for
subsistence fishermen is not protective, although reference conditions are not
protective of this PCB exposure route, reflecting the broad regional pattern of PCBs
in Southern California.

The PCB post-remedial SWAC is within the range of acceptable cancer risks (1x10™
to 1x107° cancer risk) that the U.S. EPA requires for remedial decision making (40
CFR Section 300). Furthermore, the PCB post-remedial SWAC is consistent with
OEHHA fish tissue advisory levels. OEHHA bases fish tissue advisory levels on a
maximum cancer risk of 1x10™, and considers that this risk level appropriately
balances cancer risk with the numerous known health benefits from eating fish, as
their risk-based goal expands “beyond a simple risk paradigm in order to best
promote the overall health of the fish consumer” (OEHHA, 2008).

Target species consumed by recreational or subsistence anglers are known to forage
over areas near or greater than the size of the Site, depending on the species. Fish
and lobster do not limit their movement to the small area represented by a single
sediment sample, but range among a much larger area and would be exposed to
sediments of varying chemical concentrations throughout the Site and greater San
Diego Bay.

The amount of exposure sand bass would have to the chemicals at the Shipyard
Sediment Site are expected to be less than 100 percent due to physical disturbances
interfering with feeding and foraging activities. Thus, the sand bass caught by
anglers may have less exposure and less accumulation of chemicals than a strict
application of the calculated BAF would indicate.

With respect to fish and lobster consumption, it is not likely that anglers will
consume fish caught from the same location from within the site every day for 30 or
more years since anglers are likely to utilize different fishing locations from time to
time based on fish abundance, which can be seasonal or vary year to year.
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e  With respect to the carcinogenicity of PCBs, U.S. EPA (2000b) suggests that there is
a level of great conservatism in its published cancer slope factors:

“PCB mixtures have been classified as probable human carcinogens
(Group B2) (Appendix G) (IRIS, 1999; U.S. EPA, 1988a). PCB mixtures
have been shown to cause adverse developmental effects in experimental
animals (ATSDR, 1998b). Data are inconclusive in regard to
developmental effects in humans. Several studies in humans have
suggested that PCB exposure may cause adverse developmental effects
in children and in developing fetuses (ATSDR, 1998b) These include
lower IQ scores (Jacobson and Jacobson, 1996), low birth weight
(Rylander et al., 1998), and lower behavior assessment scores (Lonky et
al., 1996). However, study limitations, including lack of control for
confounding variables, deficiencies in the general areas of exposure
assessment, selection of exposed and control subjects, and the
comparability of exposed and control samples obscured interpretation of
these results (ATSDR, 1998b).” (U.S. EPA 2000b, page 4-48).

Human epidemiological studies of PCBs have not yielded conclusive results
(Silberhorn et al., 1990). There is some suggestive evidence that xenoestrogens,
including PCBs, may play a role in breast cancer induction (ATSDR, 1998c). Some
studies have indicated an excess risk of several cancers, including: liver, biliary
tract, gallbladder, gastrointestinal tract, pancreas, melanoma, and non-Hodgkin’s
lymphoma (IRIS, 1999, ATSDR, 1998c¢). As with all epidemiological studies, it is
very difficult to obtain unequivocal results because of the long latency period
required for cancer induction and the multiple confounders arising from concurrent
exposures, lifestyle differences, and other factors. The currently available human
evidence is considered inadequate but suggestive that PCBs may cause cancer in
humans (IRIS, 1999).

e  With respect to non-cancer health effects of PCBs, the RfD value, 2 x 10” mg/kg-
day, is based on morphological and potential immunosuppressive effects of ocular
exudate, inflamed Meibomian (tarsal) glands, distorted fingernail and toenail growth,
and decreased antibody response to injected sheep erythrocytes in Rhesus monkeys
exposed to PCBs (OEHHA, 2008). These morphological responses are considered to
occur at or below the exposure levels causing developmental neurobehavioral
effects, suggesting that the RfD is protective of a sensitive developing fetus
(OEHHA, 2008). Data from human studies support the conservativeness of this
RfD, as a NOAEL of 5 x 10” mg/kg-day (2-3 times less conservative than the RfD
value used in this assessment) was found in studies summarized in ATSDR (2000).

e  With respect to health effects of mercury, this assessment is conservative because the
RfD value, 0.0001 mg/kg-day is protective of developmental neurological
abnormalities in infants, and is considered to be protective of the sensitive
subpopulation of infants and childbearing women (OEHHA, 2008). OEHHA (2008)
specifically recommends that this RfD applies to women aged 18 to 45 years and
children aged 1 to 17 years, and suggests application of an RfD three times higher
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(less conservative) to women over 45 years and men. If the RfD for the general
population (i.e., 0.0003 mg/kg-day for men and non-childbearing women) is used in
the above calculations, the cleanup would be protective of subsistence fishermen at a
fractional intake of 100%.

e  With respect to health effects of copper, this assessment is expected to be
conservative. Copper is an essential nutrient and a necessary component of the
human diet. Copper is not a typical chemical of concern monitored in regulatory fish
advisories (in contrast to mercury and PCBs). In contrast to PCBs and mercury,
copper accumulation is regulated in humans such that after nutritional requirements
are met in the diet, there are several mechanisms that prevent copper overload
(ATSDR, 2004). When a large excess of copper is consumed, one of the most
commonly reported adverse health effect of copper is gastrointestinal distress; this
symptom is not usually persistent and has not been linked with other adverse health
effects (ATSDR, 2004).

32.5. Alternative Cleanup Levels to Protect Aquatic Life Beneficial Uses

The triad data evaluated in Section 18 to determine if sediment pollutant levels at the Shipyard
Sediment Site were adversely affecting the health of the benthic community and a SWAC
approach are not adequate to set cleanup levels for Aquatic Life beneficial uses. As part of the
alternative cleanup level approach, an independent evaluation for protection of aquatic life
beneficial uses was conducted. This approach included in the remedial footprint all areas with
sediment quality related impacts to benthic communities. The approach utilized chemical and
biological data available from the Shipyard Report (Exponent, 2003) and addressed two
situations: the case where full Triad data were available (29 of 65 stations), and the case where
only chemical and Sediment Profile Imaging (SPI) data were available (36 of 65 stations). In
each case, the goal was to maximize the use of available data to determine which polygons had
sediment pollutant levels likely to adversely affect the health of the benthic community and
include those polygons in the remedial footprint.

32.5.1. Analysis for Aquatic Life at Triad Stations

For Triad stations, the assessment relied primarily on the weight of evidence analysis described
in Section 18 of this Technical Report. For each Shipyard Sediment Site Triad station, the
weight of evidence analysis determined one of three categories to describe the overall likelihood
of impairment including: “Unlikely,” “Possibly,” and “Likely.” These categories were assigned
to each Shipyard Sediment Site station based on the potential combinations of the three principal
Triad lines of evidence as described in Section 18. Triad stations with conditions designated as
“Unlikely” impaired were interpreted to not unreasonably affect aquatic life beneficial uses.
Triad stations with conditions designated as “Likely” impaired were interpreted to have the
potential to impact aquatic life beneficial uses and were targeted for remedial action. Triad
stations with conditions designated as “Possibly” impaired were further evaluated using the
following approaches:
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1. While the Shipyard Sediment Site is explicitly exempt from regulation under the Water
Quality Control Plan for Enclosed Bays and Estuaries — Part 1 Sediment Quality (Plan)
SWRCB, 2009), the Plan’s MLOE approach used to interpret the narrative SQO was
used as a tool to evaluate whether or not further action was warranted at the “Possibly”
impaired Triad stations. Two of 12 “Possibly” impaired stations were classified as
“Likely Impacted” and none were classified as “Clearly Impacted” under the Plan’s
SQO’s MLOE approach (Table 32-17). These two stations, NA11 and SW27, were
targeted for further evaluation.

Table 32-17 Evaluation of Triad “Possibly” Impaired Stations Using MLOE Approach in
the Bays and Estuaries Plan

Station ID MLOE Result' Station ID MLOE Result'
SWO08 likely unimpacted NAO09 possibly impacted
SW09 possibly impacted NAll likely impacted
SW15 likely unimpacted NA12 possibly impacted
SW17 likely unimpacted NAL16 likely unimpacted
SW21 likely unimpacted NA17 likely unimpacted
SW25 possibly impacted
SW27 likely impacted

1.  SCCWRP evaluated a number of stations within San Diego Bay utilizing the MLOE approach in the Bays and
Estuaries Plan. This evaluation included 27 stations at the Shipyard Sediment Site (Bay 2007 and 2009). The
supporting calculations are provided in the Appendix for Section 32.

Source: Bay 2009

2. Shipyard Sediment Site stations designated as “Possibly” impaired represent areas of
uncertainty in the weight of evidence analysis in Section 18 due to inconsistency among
lines of evidence. The designation is based on two scenarios resulting from the weight
of evidence analysis including: (1) “High” chemistry but “Low”° toxicity or benthic
community effects relative to reference; or (2) “Moderate” chemistry and “Moderate”
toxicity but “Low” benthic community effects. Both scenarios were considered and
interpreted on the basis of the underlying data.

Scenario 1 - High Chemistry with Low Toxicity and Low Benthic Community Effects.
Stations with possible impairment under scenario 1 had high COC concentrations
relative to reference and benchmarks, no significant toxicity relative to reference and
controls, and benthic community conditions consistent with reference areas. Shipyard
Sediment Site stations with this condition included NA17, SW02, SW08, SW09 and
SW21. Because multiple biological tests showed no significant impact relative to
reference, the interpretation for these stations is that COCs are not sufficiently
bioavailable to benthic organisms to cause impairment significantly different from
reference areas of the bay. The polygons associated with these stations, however, were

2 The “Low” category for toxicity also includes a no significant toxicity relative to reference and control outcome.
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ultimately included in the remedial footprint in order to achieve the post-remedial
SWAC:s for human health and aquatic dependent wildlife protection (see Section 32.2).

Scenario 2 - Moderate Chemistry and Moderate Toxicity with Low Benthic Community
Effects. Stations with “Possibly” impairment under scenario 2 had moderate COC
concentrations relative to reference and benchmarks, a designation of moderate toxicity
based on comparison to reference and control conditions, and benthic community
conditions consistent with reference areas. Shipyard Sediment Site stations with this
condition included NA09, NA11, NA12, NA16, SW15, SW17, SW25, and SW27.
Results for the testing at these stations were further reviewed. Further examination of
the biological testing results indicated that in every case, of the seven biological metrics
assessed under the toxicity and benthic community lines of evidence, no more than one
metric per station exceeded reference conditions (Table 32-18). In every case, the
benthic community results indicated communities comparable to reference conditions.
Because the predominance of biological tests showed no significant impact relative to
reference, the interpretation for these stations is that, even though limited effects were
observed in a single toxicity test, healthy benthic community suggests that COC
concentrations are not high enough to drive site-specific impairment. Additionally,
remediation of NA11 polygon is technologically infeasible due to stability concerns
about the slope near the floating dry dock sump. Any dredging in this area of NA11
polygon would drastically undermine the slope. The polygons associated with stations
NAO09 and SW27, however, were ultimately included in the remedial footprint in order
to achieve the post-remedial SWACs for human health and aquatic dependent wildlife
protection (see Section 32.2).

Table 32-18 Summary of Biological Line-Of-Evidence Results for Toxicity and Benthic

Community Endpoints for the Triad Stations Classified as Possibly Impaired
Under Scenario 2

Triad WOE Toxicity Relative to Reference Benthic Community Impact Relative to Reference
“Possibly” i i i -
Statimf, AS??lll?\lflil\lf);ld Fe:iirlg:?ion Desl?ell‘;::‘l:ent BRI Ghipuahecpf gl Dise:‘):ity
NA09 No No Yes No No No No
NA11 Yes No No No No No No
NAI12 No No Yes No No No No
NAIl6 No No Yes No No No No
SW15 No No Yes No No No No
SW17 No No Yes No No No No
SW25 No No Yes No No No No
SW27 No No Yes No No No No
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32.5.2. Analysis for Aquatic Life at Non-Triad Stations

For non-Triad stations only limited data were available to assess potential impacts to aquatic life
beneficial uses. This does not indicate a shortcoming of the study, but rather reflects the goal of
the data collection at these stations which was primarily to help delineate the nature and extent of
contamination. The available data at non-Triad stations generally included surface sediment
COC concentrations, and proximate Sediment Profile Image (SPI) analysis of benthic
community successional stage. The analysis relied upon these available data and site specific
chemical thresholds that were developed from the Triad station in the Shipyard Report
(Exponent, 2003). Chemical thresholds included site-specific Lowest Apparent Effects
Thresholds (LAETs) for individual COCs, and a Site-Specific Median Effects Quotient
(SS-MEQ) to address combined effects of multiple COCs.

The Apparent Effects Threshold (AET) is a tool for identifying concentrations of a pollutant in
sediment above which adverse biological effects are always expected. When multiple site-
specific effects endpoints are measured, several AET values can be combined to derive a single
set of AET values by conservatively applying the lowest of any of the individual AET values for
each chemical. This is known as the lowest AET or LAET. The methodology for calculating the
site-specific LAETs is described in additional detail in the Shipyard Report (Exponent, 2003).
To provide an additional margin of protection, the LAETs derived from the site-specific Triad
data were reduced to 60 percent of the calculated value (60%LAETs), and these 60%LAETSs
were used to assess individual chemicals at the non-Triad stations. The 60%LAET threshold
values are shown in Table 32-19. All non-triad stations exceeding the 60% LAET were
designated for remediation (Table 32-23).

Table 32-19 60% LAET Values for Primary COCs

Primary COCs 60%LAET Values
Copper 552 mg/kg
Mercury 2.67 mg/kg
HPAH 15.3 mg/kg
PCBs 3,270 ug/kg
TBT 1,110 pg/kg

Note: See Appendix for Section 32 for supporting calculations.

To address potential combined impacts of chemicals, an SS-MEQ was also developed from the
Triad data available in the Shipyard Report (Exponent, 2003). The SS-MEQ was derived by
calculating the median concentration of individual COCs at 6 of the 30 Triad stations (Table 32-
20). These six stations were identified as likely impaired under the weight of evidence analysis
described in Section 18 of this Technical Report (NA19, NA22, SW04, SW13, SW22 and
SW23). The SS-MEQ threshold was then established by conservatively optimizing the
performance of the quotient in predicting likely effects or the three most chemically-impaired
possible stations (true positives) while minimizing false negatives. The optimal threshold was
found to be an SS-MEQ of 0.9. The overall reliability for the available data was 70 percent. The
term “overall reliability” is defined as the percentage of SS-MEQ predictions that agree with the
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Triad weight of evidence categories for the stations. The only false negative was at NA22
which had significant evidence of non-COC related impacts from physical disturbance related to
ship movements and propeller testing. Performance metrics for this threshold are summarized in
Table 32-21.

ss-MEQ:l [Cu] , [Hg] , [HPAH] [TPCB] [TBT]
5| MEq, ME, ME. MEqpg MEqg,

For the non-Triad stations, the SS-MEQ threshold of 0.9 was conservatively assumed to be
predictive of “Likely” impairment. The SS-MEQ was calculated for all non-Triad stations as
where the values in the numerator (e.g. [Cu], [Hg], etc.) are the non-Triad station sediment
concentration for that COC, and the values in the denominator (e.g. MEc,, MEyg, etc.) are the
site-specific median effects levels as shown in Table 32-20. All non-triad stations exceeding the
SS-MEQ threshold were designated for remediation (Table 32-23).

Table 32-20 Data from Triad Stations at the Shipyard Sediment Site Used to Develop the

SS-MEQ
Sediment COC Concentration
Station
Cu mg/kg Hg mg/kg HPAH pg/kg PCB pug/kg TBT pg/kg

NA19 270 0.78 3,000 990 570

NA22' 150 0.38 3,600 180 120

SWo04 1,500 1.75 14,000 4,000 3,250

SW13 800 0.86 12,000 490 790

SwW22 260 1.1 12,000 900 190

Sw23 280 1 11,000 1,000 210
SS-Median 275 0.93 11,500 945 390

Note: See Appendix 