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L1ST OF ACRONYMSAND ABBREVIATIONS

ABS
ADI

AF

AT
ATSDR
AVS
AWQC

BAF
BA I:org—sed
BSAF

Cal EPA
CERCLA
CFR

Cl

cm?

COC
Coke Point
COPC
CSM

DAevent
DL
DMCF

EA
EcoSSL
El

EPA
EPC
EPD
ERA
ER-L
ER-M
ET

FA
FERC
Fl
FOD
FS

ft

Dermal Absorption Factor

Average Daily Intake

Adherence Factor

Averaging Time

Agency for Toxic Substances and Disease Registry
Acid Volatile Sulfides

(Federal) Ambient Water Quality Criteria

Bioaccumul ation Factor
Sediment Bioaccumul ation Factor
Biota-Sediment Bioaccumul ation Factor

Cdifornia EPA

Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

Confidence Interval

Square Centimeter(s)

Chemical of Concern

Coke Point Peninsula

Chemical of Potential Concern

Conceptua Site Model

Absorbed Dose Per Event
Detection Limit
Dredged Material Containment Facility

EA Engineering, Science, and Technology, Inc.
Ecologica Soil Screening Level

Environmental Indicator

Environmental Protection Agency

Exposure Point Concentration

Effective Prediction Domain

Ecologica Risk Assessment

Effects Range— Low

Effects Range — Medium

Ecotoxicologica Threshold

Fraction Absorbed

Federal Energy Regulatory Commission
Food Ingestion Rate

Frequency of Detection

Feasibility Study

Foot or Feet
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g Gram(s)

GIABS Gastrointestinal Dermal Absorption Factor
HHRA Human Health Risk Assessment

HHRA-PH Human Health Risk Assessment for Public Health Impacts
HHRA-SC Human Health Risk Assessment for Source Characterization and Site Planning
HI Hazard Index

HMW High Molecular Weight

HQ Hazard Quotient

IDL Instrument Detection Limit

IRIS Integrated Risk Information System

ISG International Steel Group

kg Kilogram(s)

kg/kg bw-d Kilogram(s) Per Kilogram Body Weight Per Day
kg/mg Kilograms(s) Per Milligram

km Kilometer(s)

Kow Octanol/Water Partition Coefficient

L/day Liter(s) Per Day

L/kg bw-d Liter(s) Per Kilogram Body Weight Per Day
LADI Lifetime Average Daily Intake

LMW Low Molecular Weight

LOAEL Lowest-Observed-Adverse-Effect Level

MAH Mono Aromatic Hydrocarbon

MDE Maryland Department of the Environment

MDL Method Detection Limit

MES Maryland Environmenta Service

pHo/kg Microgram(s) Per Kilogram

Mg/l Microgram(s) Per Liter

mg/cm? Milligram(s) Per Square Centimeter

mg/kg Milligram(s) Per Kilogram

mg/kg bw-day Milligram(s) Per Kilogram Body Weight Per Day
mg/kg-day Milligram(s) Per Kilogram Per Day

mg/L Milligram(s) Per Liter

mL Milliliter(s)

MPA Maryland Port Administration

NAPL Non-Aqueous Phase Liquid

NRWQC National Recommended Water Quality Criteria
ND Non-Detect

NOAEL No-Observed-Adverse-Effect Level
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OSWER Office of Solid Waste and Emergency Response
PAH Polycyclic Aromatic Hydrocarbon

PC Permeability Coefficient

PCB Polychlorinated Biphenyl

PEL Probable Effects Level

RAGS Risk Assessment Guidance for Superfund
RBC Risk-Based Concentration

RCRA Resource Conservation and Recovery Act
RfD Reference Dose

RE&| Rust Environmental & Infrastructure
RL Reporting Limit

RME Reasonable Maximum Exposure

RSL Regional Screening Level

SA Surface Area

SAV Submerged Aquatic Vegetation

SEM Simultaneously Extracted Metals

SF Slope Factor

SIR Sediment Ingestion Rate

SOB Sediment Quality Benchmark

SQS Sediment Quality Standards

SvoC Semivolatile Organic Compound

SWi Site Wide Investigation

TCDD 2,3,7,8-Tetrachlorodibenzodioxin

TEF Toxicity Equivalency Factor

TEL Threshold Effects Level

TEQ Toxicity Equivalency Quotient

TRV Toxicity Reference Value

UCLM Upper Confidence Limit on the Mean
URS URS Corporation

USA United States of America

USACE United States Army Corps of Engineers
USDOE United States Department of Energy

USEPA (EPA) United States Environmental Protection Agency
VOC Volatile Organic Compound

95%UCLM 95 Percent Upper Confidence Limit on the Mean
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GLOSSARY

Abiotic — Nonliving. An abiotic factor is one that relates to a physical or chemical characteristic
of the environment, such as temperature or pH. An abiotic material isanonliving material, such
as water, soil, or sediment.

Acute Effect — An exposure-caused adverse effect on any living organism which resultsin severe
symptoms that develop rapidly; symptoms often subside after the exposure stops.

Adsorption — The clinging of molecules of gas, liquid, or dissolved solids to a surface.

Ambient — The overal existing (i.e. background) conditions.

Anionic — Having a negative charge.

Anoxic — Lacking oxygen.

Aquatic Organism — An animal, such as afish, that livesin water.

Background Level — An average or expected amount of a substance in a specific environment, or
typical amounts of substances that occur naturally in an environment (for example, the amount of
iron that occurs naturally in drinking water would be considered the background level).

Benchmark — A standard by which something (such as toxic effect) can be measured.

Benthic Organism (pl. Benthos)— An animal, such as an oyster that lives on, in, or near the
bottom of a body of water.

Bioaccumulation — The process by which a substance is taken up by an organism into its body
tissue. This uptake may occur through direct exposure to a contaminant, such as contacting
contaminated water or breathing contaminated air, or by eating food or drinking liquid that
contains a contaminant.

Bioassay — A laboratory test using live organisms to measure biological effects of a substance,
factor, or condition. The effect measured may be growth, reproduction, or survival.

Bioavailability — The degree to which a substance can be absorbed or taken in by an organism
after exposure to that substance.

Brackish — A mixture of fresh water and salt water.

Cancer Risk — The probability of developing cancer as aresult of exposure to an environmental
agent or mixture of agents averaged over alifetime exposure (70 years).

Carcinogen — An agent capable of causing or aggravating cancer.
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Carcinogenic — Causing cancer.
Cationic — Having a positive charge.

Central Tendency — In statistics, the general level, characteristic, or typical valuethat is
representative of the majority of cases. Among several accepted measures of central tendency
employed in data reduction, the most common are the arithmetic mean (simple average), the
median, and the mode.

Chemical of Concern (COC) — Hazardous substances, pollutants, and contaminants that, at the
end of the risk assessment, are found to be therisk drivers or those that may actually pose
unacceptable human or ecological risks. The COCstypically drive the need for a remedial action
(USEPA 1999).

Chemical of Potential Concern (COPC) —Generally comprise the hazardous substances,
pollutants, and contaminants that are investigated during the baseline risk assessment. Thelist of
COPCs may include al of the constituents whose data are of sufficient quality for usein the
guantitative risk assessment, or a subset thereof (USEPA 1999).

Chronic Effect — An exposure-caused long term effect. Consequences develop slowly and (or)
have along-lasting course; may be applied to an effect that develops rapidly and is long lasting.

Coal Tar — A thick black liquid produced by destructively distilling coal. Coa tar may be used
in roofing, waterproofing, and insulating compounds, and as araw materia for dyes, drugs, and
paints.

Coke - A grey, hard, porous material produced by destructively distilling coal. Cokeisused as
fuel and as areducing agent in smelting iron ore in ablast furnace.

Coking — The production of coke by destructively distilling coal.

Concentration — The relative amount of a substance in an environmental medium, expressed by
relative mass (such as milligrams per kilogram, mg/kg), volume (such as milliliters per liter,
ml/L), or number of units (such as parts per million, ppm).

Conceptual Site Model (CSM) — A planning tool used to organize information about a site and to
identify additional information needed to achieve project goal's, such as cleanup. Inrisk
assessment, this involves identifying sources, media, receptors, fate and transport pathways, and
exposure pathways.

Confidence Interval (Cl) — Aninterva estimate, that is, arange of values around an estimate
point that takes sampling error into account. Ninety-five percent is an accepted standard of
confidence. Technically, a 95% CI means that if repeated samples were drawn from the same
population using the same sampling and data collection procedures, the true population value
would fall within the confidence interval 95% of the time.
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Confidence Limit — The lower and upper values of a confidence interval (an estimated range of
valueslikely to include a parameter). The confidence limits define the range of the confidence
interval.

Contaminant — A substance that is either present in an environment where it does not belong or
is present at levels that might cause harmful (adverse) health effects.

Dermal Contact — Contact with (touching) the skin.
Desorption — The release of a substance that has adsorbed (clung to) a surface.

Dioxins— A group of chemically-related compounds which share chemical structures similar to
dibenzo-p-dioxin that are persistent environmental pollutants that accumulate in the food chain,
mainly in the fatty tissue of animals. These chemicals are toxic and can cause reproductive and
developmental problems, damage the immune system, and are considered likely to be
carcinogenic to humans.

Dissolved Concentration — The amount per volume of chemical that has passed into a solution.

Dose - A measure of exposure. Examples include (1) the amount of a substance ingested, (2) the
amount of a substance absorbed, and (3) the product of ambient exposure concentration and the
duration of exposure.

Dose-Response — The rel ationship between exposure and effects.

Ecological Risk Assessment (ERA) — A process in which exposure and toxicity data are
evaluated to develop an estimate of the potential for adverse impacts on ecological receptors
from chemicalsin the environment. The ERA process includes hazard identification, exposure
and dose-response assessment, and risk characterization.

Endpoint — An observable or measurable biological event or chemical concentration used to
assess the effect of exposure to a substance.

Environmental I ndicator (El)- Simple measures that tell us what is happening in the
environment. Since the environment is very complex, indicators provide a more practical and
economical way to track the state of the environment than attempting to record every possible
variable in the environment.

Epidemiology — The study of the causes, distribution, and control of disease or health status of a
population. An epidemiological study attempts to link human health effects to a specific cause.

Effects Range Low (ERL) — A concentration of a chemical in sediment below which toxic
effects are rarely observed among sensitive species.
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Eutrophication — An increase in the concentration of chemical nutrientsin an ecosystem to the
extent that primary production is increased.

Exposure — Contact with a substance by swallowing, breathing, or touching the skin or eyes.

Exposure Assessment — An identification and evaluation of how the human population or biota
come into contact with a harmful substance, how often and for how long they are in contact with
the substance, route of exposure, and how much of the substance they are in contact with.

Exposure Medium — The contaminated environmental medium (such as sediment or surface
water) to which an individual is exposed.

Exposure Pathway — The route a substance takes from its source (where it began) to an exposed
population. An exposure pathway describes a unique mechanism by which an individual or
population is exposed to chemicals at or originating from asite.  An exposure pathway has four
parts. asource of contamination (such as aformer industrial site); an environmental medium and
transport mechanism (such as movement through water); a point of exposure (such as a private
well); and aroute of exposure (such as eating, drinking, breathing, or touching). When al four
parts are present, the exposure pathway is considered a compl ete exposure pathway.

Exposure Point — The potential contact between a person or animal and a contaminant within an
exposure medium.

Exposure Point Concentration — The concentration of chemicals that will be contacted over an
exposure period from a particular medium or route of exposure.

Exposure Route — The way in which a substance comes in contact with a person or animal (for
example, by ingestion, inhaation, or dermal contact).

Exposure Scenario — A set of assumptions concerning how an exposure takes place, including
assumptions about the exposure setting, stressor characteristics (factors that cause stress to an
organism such as a chemical/biological agent, environmental condition, external stimuli or an
event), and activities of an organism that can lead to exposure.

Fate — Disposition of a substance in an environmental medium, such as sediment or water.
Food Chain — A sequence of organisms where each oneis eaten in turn by another.

Food Web — A system of organisms containing several inter-related food chains.

Geometric Mean — A type of mean or average, which indicates the central tendency or typical
value of aset of numbers. It issimilar to the arithmetic mean, except that the numbers are
multiplied and then the nth root (where n is the count of numbersin the set) of the resulting

product istaken. A geometric mean ins calculated where a set of numbersislognormally
distributed.
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Guild — A group of animals that use the same resources in the same way.

Habitat — The place where a population (human or animal) lives, including its living and non-
living surroundings.

Hazard Index (HI) — The sum of hazard quotients for multiple substances or exposure pathways.

Hazard Quotient (HQ) — Theratio of estimated site-specific exposure to a single chemical over
a specified period of time to the estimated daily exposure level, at which no adverse health
effects are likely to occur.

Herbivorous — Plant-eating.

Human Health Risk Assessment (HHRA) — A formal process, including data collection and
evaluation, exposure assessment, toxicity assessment, and risk characterization, used to estimate
current and possible future risk to human receptors if no action were taken to clean up a
contaminated site.

I ngestion — The act of swallowing something through eating, drinking, or putting something in
one’s mouth. A contaminant can enter the body this way.

| nvertebrate — An animal, such as a crab or worm, that does not have a backbone.

Lines of Evidence (Weight of Evidence) — Information that can be used to describe and interpret
estimates of risk.

L owest-Observed-Adverse-Effect Level (LOAEL) — The lowest tested dose of a substance
reported to cause biologically significant increases in frequency or severity of adverse effects
between the exposed population (people or biota) and its appropriate control group.

Mean — Average. The meanis calculated by adding all valuesin a set, then dividing by the total
number of values.

Media — Specific environmental elements, such as water, soil, and air, which are the subject of
regulatory concern and activities. Singular: Medium.

Median — The middle number in a sorted list of values; the numeric value separating the higher
half of a sample, a population, or a probability distribution, from the lower half.

Mesohaline — Moderately brackish water. Mesohaline water has a salinity (the percentage of
salt in water) of 5 to 18 parts per thousand.

Method Detection Limit — The lowest concentration of a substance that can be distinguished
reliably from a concentration of zero given a specific analytical method.
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Mutagenic — Causing a mutation (that is, a change to the DNA, genes, or chromosomes of a
living organism).

Non-Carcinogen — A substance that does not cause cancer.
Non-Carcinogenic — Not causing cancer.

No-Observed-Adverse-Effect Level (NOAEL) —The highest tested dose of a substance at which
there are no biologically significant increases in the frequency or severity of adverse effects
between the exposed population (people or biota) and its appropriate control; some effects may
be produced at this level, but they are not considered adverse or precursors of adverse effects.

Percentile— Values that divide a sample of datainto one hundred groups containing (as far as
possible) equal numbers of observations. For example, 50% of the datavalues lie below the
50th percentile.

Phytoplankton — Plankton (small plants and animals that float or drift in large numbers in water)
that obtain energy by photosynthesis (the process of converting sunlight to energy).

Piscivorous — Fish-eating.

Polychlorinated Biphenyls (PCBs) — Man-made chemicals that comprise a group of 209
individua chlorinated biphenyl rings known as congeners. PCBs were typically manufactured as
mixtures of 60 to 90 different congeners. Asapollutant, they are of concern because some
compounds have been identified as likely to be carcinogenic, toxic, and mutagenic.

Polycyclic Aromatic Hydrocarbon (PAH) — Potent atmospheric pollutants whose chemical
structure consists of fused aromatic rings. PAHs occur in oil, coal, and tar deposits, and are
produced as byproducts of fuel burning (whether fossil fuel or biomass). As a pollutant, they are
of concern because many PAHs have been identified as carcinogenic. Other effectsin terrestrial
organisms are not well known, but may include adverse effects on reproduction, development,
and immunity.

High Molecular Weight (HMW) PAHSs — Heavier PAHs do not dissolve in water,
but stick to solid particles and settle to the sediments in bottoms of lakes, rivers or
streams. These PAHSs tend to stick to soils and sediments and generally take
weeks to months to break down in the environment.

Low Molecular Weight (LMW) PAHs- PAHsthat are lighter and can volatize
(evaporate) into the air. These PAHs break down by reacting with sunlight and
other chemicasintheair. This generally takes days to weeks. The more sunlight,
the quicker these PAHs will breakdown.

Population — An entire collection of people, animals, plants, or things from which data are
collected.
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Qualitative — Based on characteristics, not measurements.

Quantitative — Based on measurement.

Receptor — A person or anima who could come into contact with a substance.

Reference Dose (RfD) — An estimate of adaily oral exposure to humans (including sensitive
subgroups) that islikely to not cause significant risk of harmful effects during alifetime. It can
be derived from aNOAEL, LOAEL, or benchmark dose, with uncertainty factors generally
applied to reflect limitations of the data used.

Remediation — Cleanup or treatment of mediato significantly reduce the quantity of, or remove,
asubstance in the local environment.

Reporting Limits— The lowest concentration at which a contaminant is reliably quantified.
Resource Conservation and Recovery Act (RCRA) — Enacted in 1976, RCRA gives the EPA the
authority to control hazardous waste from start to finish. This includes the generation,
trangportation, treatment, storage, and disposal of hazardous waste. RCRA aso set forth a
framework for the management of non-hazardous solid wastes.

Risk — The probability of harmful effects resulting from exposure to a substance.

Risk Assessment — Qualitative (described) or quantitative (measured) evaluation of risk posed to
human health or the environment by the presence, or potential presence of specific substances.

Risk Characterization —The summation and integration of the toxicity and exposure assessments
into quantitative and qualitative expressions of risk.

Sample— A portion or piece of awhole; a selected subset of a population or subset of whatever
isbeing studied. For example, an environmental sample (such as a small amount of soil or
water) might be collected to measure contamination in the environment at a specific location.

Sediment — Materials such as soil and sand that lie below the surface of the water. Sediment
may settle to the bottom or may be suspended in water.

Seep — An area where water trickles out of the ground.

Sensgitivity Analysis— A document that provides a context for risk results when more than one set
of exposure and toxicity assumptions could be applicable.

Slag — Waste that is left over from the process of smelting and refining metals.
Slope Factor — An upper-bound estimate of a chemical’s probability of causing cancer over

specified timeframe representing alifetime, usually expressed in units of proportion (of a
population) affected per milligram per kilogram per day (mg/kg-day)
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Smelting — The process of melting, especially to extract a metal from its ore (atype of rock that
contains minerals with important e ements including metals).

Spatial Analysis— A method of analyzing data that uses information about location as well as
characteristics.

Surrogate — A substitute; a chemical of similar structure to achemical of interest. Inthe
ecological risk assessment, benchmarks for surrogate chemicals are sometimes used to evaluate
risks from similarly structure target chemicals..

Taxa — Groups or ranks in abiological classification into which related organisms are classified.
Singular: Taxon.

Threshold Effects Level (TEL) — Concentration of a substance to which it is believed that most
people or biota can be exposed daily without adverse effect (the threshold between safe and
dangerous concentrations).

Toxicity Equivalency Quotient (TEQ) — Allows concentrations of less toxic compounds to be
expressed as an overall equivalent concentration of the most toxic dioxin, 2,3,7,8-TCDD. These
toxicity-weighted concentrations are then summed to give a single concentration expressed as a
dioxin toxicity equivalency quotient (TCDD TEQ).

Toxicity — Harmful biological effects caused by a chemical, physical, or biological agent.

Toxicity Assessment — Review of literature, results of toxicity tests, and data from field surveys
regarding the toxicity of any given substance to a receptor.

Toxicity Reference Value (TRV) — A numerical value used in risk assessment that represents a
substance’ s exposure-response relationship.

Toxicology — The study of harmful interactions between chemical, physical, or biological agents
and biological systems.

Uncertainty — Uncertainty refers to the inability to know for sure—it is often due to incomplete
data. For example, when assessing the potential for risks to people, toxicology studies generaly
involve dosing of test animals such as rats as a substitute for humans. Since it is unknown how
differently humans and rats respond, an uncertainty factor is used to account for possible
differences. Additional consideration may aso be made if there is some reason to believe that
the very young are more susceptible than adults, or if key toxicology studies are not available.

Uncertainty Factor (UF) — A mathematical adjustment that is made to account for incomplete
knowledge, such as variations in sensitivity between young and old, differences between humans
and animals, using data obtained from a study of exposure that is less than alifetime, and using
lowest-observed-adverse-effect data rather than no-observed-adverse-effect data.
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Upper Confidence Limit of the Mean (UCLM) — The highest value in arange of values defining
the confidence interval around an estimate of the mean for adata set. The 95%UCLM exceeds
the true mean 95% of the time.

Uptake — A process by which materials are transferred into an organism.

Volatile Organic Compound (VOC) — Organic chemica compounds that have high enough
vapor pressures under normal conditions to vaporize and enter the earth's atmosphere. VOCs can
affect the environment and human health. VOCs are typically not acutely toxic but may have
chronic effects, including being likely carcinogenic to humans.
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EXECUTIVE SUMMARY

The Sparrows Point Steel Mill Facility is located on approximately 2,300 acres on the north side
of the Patapsco River in Batimore County, Maryland, approximately 9 miles southeast of
downtown Baltimore (Figure ES-1). The Coke Point Peninsula is part of a site regulated under
the Resource Conservation and Recovery Act (RCRA) (USA et a. 1997). The Maryland Port
Administration (MPA) has expressed an interest in acquiring the Coke Point Peninsula (Coke
Point) on the Sparrows Point property as a potential site for a Dredged Materia Containment
Facility (DMCEF) for placement of dredged material from channels in Baltimore Harbor. Site
assessment of the area found that sediment quality is adversely affected adjacent to most of the
Coke Point shoreline, and concentrations of polycyclic aromatic hydrocarbons (PAHS), volatile
organic compounds (VOCs), and metals are elevated above background levels (EA Engineering,

Science, and Technology, Inc. [EA] 2009b).
MPA requested that a risk assessment of the
offshore environment around the Coke Point = =
Peninsula be performed to assess whether the :
observed impacts to surface sediment and surface
water pose risks to natural resources or human
health. The risk assessmentwas performed as part of
MPA’sdue diligence in evaluating the feasibility of
thissitefor aDMCF.

The purpose of this evaluationwas to provide a
preliminary assessment of risks for the offshore

environments around the Coke Point Peninsula © -

under existing conditions. The risk assessment | o S Al Vs
was conducted to identify site-related risks or Te y 4
remediation needs, to provide a baseline for ‘pvo 2
quantifying potential risk reduction benefits of Rz, VA
the proposedDMCF project; and to aid in design it ,{:o&

of remedial measures. This risk assessment of the A

area offsnore of the Coke Point Peninsula ':iég
quantifies the risks to both ecological systems L=

and to people who W.OU|d have access to the Figure ES-1. Coke Point Peninsula on the Sparrows Point
offshore area. The risk assessment does not Facility.

evauate future hypothetical risks that could

occur if site conditions change due to redistribution of chemica concentrations in the sediment
profile due to dredging, erosion or mixing.The risk assessment was undertaken to aid the MPA
with internal decision making for site planning. The risk assessment for the Coke Point Offshore
Area was conducted using methods identified in USEPA guidance (USEPA 1989, 1991, 1992,
19973, 2002, 2004, 2005b, 2005c).

To support the purposes of the risk assessment, two separate human health risk assessments
(HHRAS) are presented. The first HHRA evauates potential exposure people would experience
under the current conditions of the Coke Point offshore area. This HHRA evaluates the Coke
Point Offshore Area for an expected low frequency of use as a recreational
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area. TheHHRA evaluatedhuman exposures that provide an estimate of a site-specific exposure
that takes into account mobility of aquatic organisms in the offshore areaThis HHRA is called
the Public Health Impact Risk Assessment (HHRA-PH). The second HHRAevaluated human
health risks modeled from chemical contributions from the Coke Point Offshore AreaThis
HHRA was used as a Source Characterization (SC) and Site Planning tool that will aid the MPA
with internal decision-making for future site planning. TheHHRA-SC evaluated a more
conservative site use assumptionand a theoretical maximum exposure that provides a
conservative indication of potentia risk contribution from offshore sediment and surface water.
The HHRA-SC relied on site-specific bioaccumulation studies rather than field-collected fish
and crab to assess the potential contribution of the Coke Point Offshore Area to risk associated
with fish and crab consumption.

CONCEPTUAL SITE MODEL (CSM)

A CSM was developed for the Coke Point Peninsula to define potential chemical sources,
chemical fate and transport mechanisms, exposure routes, and potential receptors for offshore
areas. The CSM identified complete exposure pathways that require quantitative assessment to
characterize the potential for risks. The risk assessment focused on pathways that are potentially
complete under existing environmental conditions. Potential future risk and exposure to
subsurface sediments, due to erosion or dredging,were not considered in the risk assessment. The
primary sources of chemicals in the offshore environment are groundwater seeps of VOCs and
PAHs and dlag/deposited sediments containing metalsand organic compounds.  Important
transport pathways include movement of chemicals from groundwater and sediment into surface
water.

The ecological CSM identified complete exposure pathways for aguatic and benthic organisms
and wildlife exposed to surface water and surface sediments. Only sediments within the top foot
of the sediment surface were evaluated. The risk assessment considered exposure pathways to
subsurface sediment (sediment deeper than 1 foot [ft]) incomplete for ecological receptors under
existing conditions. The primary route of exposure for aquatic and benthic organisms is direct
exposure, while the primary route for wildlife is ingestion through the food chain and ingested
media. Receptor species are selected based on several factors including likelihood of site use,
potential for exposure, availability of life history and exposure information, and the availability
of toxicity information for the representative receptor species. Great blue heron, osprey,
raccoon, and otter were selected as the representative receptor species for birds and mammals
that consume prey from aquatic habitats.

For humans, the primary exposure pathways were incidental ingestion and direct contact (dermal
contact) with surface water and direct contact with surface sediment by watermen and
recreational users, as well as consumption of fish or crabs. Only sediments within the top foot of
the sediment surface were evaluated. The risk assessment considered exposure pathways to
subsurface sediment (sediment deeper than 1 ft) incomplete for humans under existing
conditions. All receptors and complete exposure pathways were evaluated in both HHRAS.
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DATA EVALUATED IN THE RISK ASSESSMENT

The risk assessment quantitatively evaluated chemica analytical data from surface sediment,
surface water, field-collected crab tissue, field-collected fish tissue, and clam and worm tissue
from laboratory bioaccumulation tests. These data were separated into exposure groupings.
Data representing the area offshore of Coke Point were grouped as the Coke Point Offshore
Area. Data representing background areas were grouped as the Patapsco River Background
Area. In total, chemical data were available from 37sediment, 96 surface water, 10 composite
fish tissue, and 10 composite crab tissue samplescollected in the Coke Point Offshore Area.
Chemical data were also available from 5 composite clam and 5 composite worm tissue samples
from laboratory bioaccumulation tests performed using Coke Point sediment. These samples
were collected in an area extending approximately 0.5 miles offshore from the Coke Point
shoreline, and represent the media most likely to be influenced by potential chemical sources at
Coke Point (Figure ES-2). For the Patapsco River Background Area, data were available for6
sediment, 9 surface water, 10 composite fish tissue, and 10 composite crab tissue samples. In
addition, data were available from 5 composite clam and 5 composite worm tissue samples from
laboratory bioaccumulation tests performed using background area sediment. There were
additional data available from other portions of the Patapsco River that were not evaluated
guantitatively, but are considered qualitatively in the assessment. Data used in the risk
assessment originated from the following studies:

e Site Assessment for the Proposed Coke Point Dredged Material Containment Facility at
Sparrows Point (EA 2009b);

e Work Plan Addendum, Additional RCRA Facilities Investigation, Sparrows Point
Peninsula, Offshore Area, Baltimore, Maryland (EA 2010a);

e Coke Point Dredged Materiad Containment Facility Pre-Pilot Study Sediment
Characterization (EA 2009a);

e FYO05 and FYO08 Evaluation of Dredged Material: Baltimore Harbor Federal Navigation
Channels (EA 2007, 20090¢);

e Additional Offshore Delineation: Proposed Coke Point Dredged Material Containment
Facility atSparrows Point (EA 2010c);

e Feashility Studies of Sparrows Point as a Containment Site for Placement of Harbor
Dredged Materia: Environmental Conditions(EA 2004);

e Reconnaissance Study of Sparrows Point as a Containment Site for Placement of Harbor
Dredged Material: Environmental Conditions (EA 2003); and

e Laboratory Bioaccumulation and Field-Collected Tissue Study (EA 2011).
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Figure ES-2. Sampling locations around the Coke Point Peninsula

For sediment, only surface grab samples of 1 ft in depth or less were utilized in the assessment.
Subsurface sediment samples collected from depth intervals of O to 2 ft or deeper were not used
in the assessment because these were considered more representative of subsurface sediment,
and exposure pathways for subsurface sediment were considered incomplete. Data were
validated following U.S. Environmental Protection Agency (USEPA) protocol (USEPA 1992)
and data quality evaluated per USEPA guidance (USEPA 1989). Chemical analytical data were
used to statistically derive exposure point concentrations (EPCs) for surface sediment, surface
water, and aguatic organism (e.g., fish, crab, clams, and worms) tissue exposed to these media.
EPCs for aguatic organisms were derived from surface sediment and surface water
concentrations using literature-based uptake factors and field-collected tissue concentrations.
EPCs were used in the quantitative evaluation of risks. EPCs were selected to represent a
screening exposure scenario and a reasonable maximum exposure scenario.

Spatial distributions of offshore chemical concentrations were evaluated in comparison to
background concentrations to interpret relative risk. Spatial analysis indicates thatconcentrations
of multiple metals(e.g., arsenic, copper, lead, and zinc), polychlorinated biphenyls (PCBs), and
PAHSs are elevated up to five times or more above background in surface sediment in two general
areas. the areato the south and west of the mouth of the Turning Basin; and the area west of the
Benzol Processing Area (Figure ES-2). Concentrations of metals, PCBs, and PAHsare elevated
one to two times above background within a roughly 1,000-ft buffer along the Coke Point
shoreline. In surface water, chemical concentrations of high molecular weight (HMW) PAHS,
toluene, and ethylbenzene were detected at concentrations in surface water elevated above those
in the Patapsco River Background Area. Concentrations of toluene and ethylbenzene in surface
water are highest at locations immediately offshore of Coke Point. Concentrations of HMW

Risk Assessment — Coke Point DMCF at Sparrows Point May 23, 2011

ES-4



PAHs are highest in surface water at locations immediately offshore of Coke Point at locations
BH-W-06 and -10B and aong the shoreline.

ECOLOGICAL RISK ASSESSMENT (ERA)

An ERA isaprocessin which exposure and toxicity data are combined to develop an estimate of
the potentia for adverse impacts on ecological receptors including fish, invertebrates, and
wildlife from chemicals in the environment. The ERA for the Coke Point Offshore Area was
conducted in accordance with applicable USEPA guidance (USEPA 1997a). The ERA provided
separate assessments of risks for two assessment endpoints:

e Viability of aguatic and benthic organism communities, and
e Viability of wildlife communities including piscivorous (fish-eating) birds and mammals.

Per USEPA guidance (USEPA 1997a), the ERA began with a precautionary evaluation of the
potential for risks based on screening exposure scenarios. However, it also incorporated more
refined evaluation methods, such as reasonable maximum exposure scenarios, consideration of
background risks, and discussion of site-specific habitat, wildlife mobility, and bioavailability
considerations. The ERA applied a weight-of-evidence approach for each assessment endpoint
evaluated. In a weight-of-evidence approach, multiple lines of evidence are evaluated, and their
individual significance, or weight, is considered to derive a conclusion. Each line of evidenceis
ameasurement endpoint. Exposure and toxicity assessments were conducted to compile the data
necessary to evaluate each of these endpoints.

Assessment of Risks for Aquatic and Benthic Organisms

For aguatic and benthic organisms, the ERA eva uatedseveral measurement endpoints as part of
a weight-of-evidence approach. These include comparisons of EPCs in surface sediment and
surface water to toxicological benchmarks; comparison of offshore concentrations of chemicals
to background concentrations; and consideration of bioavailability based on sediment chemical
testing and laboratory bioaccumulation test results. Subsurface sediment was not evaluated in
the ERA. Exposure pathways for subsurface sediment are considered incomplete in this
evaluation of current conditions.Potential future risk as a result of erosion or dredging was not
considered in the ERA.

Results of the ecological risk assessment for aquatic and benthic organisms are provided in
Table ES.1. For surface sediments, the results of the risk assessment indicated that
concentrations of chemicals in surface sediment at Coke Point exceed both benchmarks
protective of aquatic and benthic organisms as well as background concentrations. Comparison
based on surface sediment concentrations identified metals, PAHs, and PCBs as exceeding
threshold and probable effects benchmarks and background risks. These comparisons provide a
strong indication that chemica concentrations in sediments in the Coke Point Offshore Area
potentially cause risk to aquatic and benthic organisms that cannot be readily attributed to
background sources in the Patapsco River. Arsenic, chromium, copper, lead, mercury, zinc,
dioxins, HMW PAHSs, low molecular weight (LMW) PAHSs, and PCBs were identified as the
chemicals most likely to cause risks. Site-specific bioavailability information indicated that risk
from other metals may be somewhat overestimated because these metals may bind to sediment in
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forms that are less toxic. This information was used to focus the list of metals identified as
posing risks.

For surface water, the ecological risk assessment also indicatedthat, whilemaximum surface
water concentrations of a few chemicals at the Coke Point Offshore Area exceed benchmarksand
background risks, overall risks are relatively low and are generally comparable to background
with the exception of risks for PAHs. Comparisons based on surface water concentrations
identified several metals, ethylbenzene, toluene, and PAHs as exceeding benchmarks.
Reasonable maximum case scenario concentrations were generally comparable between the
Coke Point Offshore Area and the Patapsco River Background Area or do not exceed
benchmarks, with the exception of PAHs. Therefore, the assessment concludes that PAHs are
the only chemicals in surface water at Coke Point that are predicted to pose risks to aguatic and
benthic organisms above those risks aready posed by background sources.

The finding of the ERA is that aquatic and benthic organisms are potentialy at risk from metals,
PAHs, and PCBs in surface sediment at the Coke Point Offshore Area. Arsenic, chromium,
copper, lead, mercury, zinc, PAHs, and PCBs in sediment were considered the chemicals most
likely to drive risks, although high concentrations of PAHS in surface water in near-shore areas
also contribute to risks. Chemical concentrations in surface sediment throughout the offshore
area are elevated and contribute to risks to aquatic and benthic organisms.

Assessment of Risks for Wildlife

The CSM for Coke Point identified the viability of wildlife, including birds and mammals, as an
assessment endpoint for protection. Great blue heron, osprey, raccoon, and river otter were
selected as specific representative receptor species. Because wildlife may be exposed to multiple
media via the food web, measurement endpoints for wildlife were based on food web modeling
to estimate ingested doses. M easurement endpoints evaluated for wildlife include comparisons of
doses fromprey, surface sediment and surface water to toxicological benchmarks; comparison of
offshore doses of chemicals to background doses; and consideration of bioavailability based on
sediment chemical testing and laboratory bioaccumulation test results.

The ERA evaluated exposure scenarios based on ingestion of three types of prey (benthos, fish,
and crabs). Tissue concentrations representative of benthos were developed using site-specific
bioaccumulation factors (BAFs), while tissue concentrations representative of fish and crab were
calculated from analyses of specimens field-collected from the areas to be assessed. There are
advantages to each of these two methods for calculating tissue concentrations. Laboratory
bioaccumulation tests are a highly reliable means of linking exposure to chemica concentrations
in sediment to concentrations accumulated in tissue because uptake is not influenced by the
mobility of organisms or variations in field conditions. Thus, scenarios based on BAFs from
laboratory bioaccumulation tests provide the most reliable measure of potential contributions
from chemical sources in Coke Point sediments to regional exposures and risks. Alternatively,
concentrations derived from field-collected tissue are more likely to incorporate the influence of
field variations and organism movement beyond the site and provide a more reliable measure for
predicting the actual exposures experienced by people and wildlife consuming these organisms
from the site. Different scenarios were evaluated so that the advantages of each data source
could be used to interpret risk assessment results.
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Table ES.1. Summary of Ecological Risk Results for Aquatic and Benthic Organisms

Scenario
Chemicals Chemicals .
Rgi)er?::: nOf Chemicals Exceeding Chemicals Exceeding Qlégl(;:gi;ve
Exceeding Both Exceeding Both
Benchmarks” Benchmarks Benchmarks” Benchmarks
&Background® &Background®

Screening Exposure Scenario

Reasonable Maximum Exposure

AQUATIC AND BENT

HI1C ORGANISMS

Aluminum (1.39)

Aluminum [1.23]

Aluminum (1.23)

Aluminum [1.09]

Antimony (1.65) Antimony [1.94] Arsenic (3.82) Arsenic [2.57]
Arsenic (9.94) Arsenic [4.44] Cadmium (4.39) Cadmium [2.58]
Cadmium (11.4) Cadmium [4.81] Chromium (4.52) Chromium [1.16]
Chromium (9.64) Chromium [2.24] Cobalt (2.94) Cobalt [1.48]
Cobalt (5.30) Cobalt [2.68] Copper (9.20) Copper [1.88]
Copper (31.8) Copper [5.67] Iron (3.82) Iron [2.79]
Iron (6.00) Iron [2.74] Lead (11.6) Lead [3.32]
Lead (42.3) Lead [10.58] Manganese (2.76) Manganese [1.01]
Manganese (3.46) Manganese [1.26] Mercury (5.28) Mercury [3.02]

Sediment exposures Mercury (13.1) Mercury [4.36] Nickel (2.68) Nickel [1.74]
Nickel (3.55) Nickel [1.51] Selenium (4.61) Selenium [1.92]
Selenium (12.3) Selenium [5.13] Silver (1.90) Silver [1.61]
Silver (3.84) Silver [2.98] Tin (25.1) Tin[2.21]
Tin (58.8) Tin [5.19] Vanadium (2.04) Vanadium [1.23]
Vanadium (2.98) Vanadium [1.80] Zinc (8.06) Zinc [2.66]
Zinc (22.0) Zinc [6.36] HMW PAH (132) HMW PAH [10.0]
HMW PAH (440) HMW PAH [33.3] | LMW PAH (7,050) | LMW PAH [141.3]
LMW PAH (23,300) | LMW PAH [468] PCBs (5.52) PCBs[4.98]
PCBs (8.17) PCBs[8.38] TCDD TEQ (20.2) TCDD TEQ [2.10]
TCDD TEQ (51.4) TCDD TEQ[3.79]
Aluminum (1.04) Manganese [2.32] HMW PAH (438) HMW PAH
Manganese (1.65) Zinc [9.40] LMW PAH (1.08) (ND=DL) [4.76]
Zinc (1.04) HMW PAH [58.9]

Surface water HMW PAH (5,420) LMW PAH [4.71]
exposures LMW PAH (3.85)

Ethylbenzene (5.48)
Toluene (1.53)

- -Bioaccumulation
tests indicate that
metals, PAHs, and
PCBs are at least
partialy
bioavailable based
on observed uptake.

- Analyses of
sediment indicate
that sulfides may
bind some metals
and decrease their
toxicity compared
to that assumed in
toxicity
benchmarks.

Bolded chemicalsin the list of exceedences indicate that concentrations exceed probable effects benchmarks in addition to threshold effects
benchmarks; this provides a more definite indication of risks.

AValuein parentheses is the ratio of the concentration or dose to no-effects benchmarks; values greater than 1 indicate a potential for risk. Only
chemicals with a value greater than 1 are presented in the table.

Bvaluein bracketsis the ratio of the concentration (dose) of chemicals in the offshore area exceeding benchmarks to the concentration (dose) in
background. Only chemicals with a value greater than 1 are presented in the table.
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The ERA evaluated five lines of evidence, called measurement endpoints, to characterize risks to
wildlife. Theseincluded:

e Comparison of modeled food web doses to no-effect and low-effectbenchmarks for birds
and mammals using a precautionary screening level scenario assuming exposures to
maximum detected concentrations.

e Comparison of modeled food web doses to no-effect and low-effectbenchmarks for birds
and mammals using a reasonable maximum scenario based on statistically derived mean
concentrations.

e Comparison of risk estimates for the Coke Point Offshore Areato risks for the Patapsco
River Background Area.

e Comparison of reasonable maximum scenariofood web doses to no-effect and low-
effectbenchmarks after they have been modified with Area Use Factors (AUFs) that
account for wildlife movement.

e Qualitative evaluation of chemical bioavailability in sediment.

The first measurement endpoint — evaluation of risks using a precautionary screening scenario —
identified numerous chemicals in the Coke Point Offshore Area whose doses exceeded both no-
effects and low-effects benchmarks. These included metals, dioxins, PAHs, and PCBs (Tables
ES.2 and ES.3). However, the screening scenario is not representative of most exposures
experienced by wildlife, and represents a conservative worst case scenario. The reasonable
maximum scenario is more reflective of actual exposures within the project site boundary, and
the reasonable maximum exposure scenario modified to account for wildlife mobility and area
use is likely to be most representative of actual exposures. When a reasonable maximum
exposure scenario is considered, several metals, dioxins, PCBs, and PAHs produce doses that
exceed no-effects benchmarks, but only the doses of several metals and PCBs exceed |ow-effects
benchmarks (Tables ES.2 and ES.3). Exceedence of alow-effect benchmark is a more definite
indicator of risk, while exceedence of a no-effect benchmark indicates that arisk is possible, but
not definite. When area use and wildlife mobility were factored into exposures, doses of PCBs
and a few metals exceeded |ow-effects level benchmarks.

Comparison of risks between the Coke Point Offshore Area and Patapsco River Background
Area indicates that risks to wildlife from PAHs, PCBs, dioxins, and some metals are higher near
Coke Point (Tables ES.2 and ES.3). Risks from many of the metals that produced doses above
benchmarks for reasonable maximum scenarios at Coke Point are similar to those in background,
indicating that these risks are not limited to Coke Point sources. Alternative statistical evaluation
of background data were found to decrease background risks by an order of magnitude as
documented in Appendix G, thus increasing the difference between ecological risks in the Coke
Point Offshore Area and risks in the Patapsco River Background Area.
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Table ES.2.Summary of Ecological Risk Results for Avian Wildlife

Screening Exposure Scenario Reasonable Maximum Exposure Scenario
Chemicals Chemicals Chemicals Chemicals Chemicals
Receptor of . Exceeding No- . Exceeding No- Exceeding
Concern Exceeding No- Exceeding No-
Effects Effects Low-Effects
Effects Level Effects Level
Benchmark® Levels&Bgckgr Benchmark® Levels&Bg\ckgr Level R
ound ound Benchmark
AVIAN WILDLIFE: GREAT BLUE HERON
Modeled Lead (1.22) Lead [10.6]
EXPOSUres Using | vanadium (5.26) Vanadium [1.80] Vanadium (3.59) Vanadium [1.23] No LOAEL
prey uptake from | HMW PAHs (2.68) | HMW PAHs [44.1] LMW PAHs (3.25) | LMW PAHSs [48.1] chemical
benthic LMW PAHs (11.4) | LMW PAHs[165] PCBs (1.83) PCBs[4.98] exceedances
organisms PCBs (3.38) PCBs[8.38]
Modeled No NOAEL No LOAEL
: [o] . (o]
EXPOSUTESUSING 1) 1\ pAH (2.00) | LMW PAHS[334] | chemical g(ocggde;“ng chemical
fiel d'Cng ected exceedances exceedances
crabs
Modeled
exposures using | Sopper (1.65) Copper [1.41] Copper (1.39) Copper [1.34] No LOAEL
field-collected Selenium (1.16) Selenium [1.32] Sdenium (1.07) Sdenium [1.27] chemical
! ']E(;hec LMW PAH (1.99) | LMW PAHs[314] : : exceedances
i
AVIAN WILDLIFE: OSPREY
Modeled Lead (1.42) Lead [10.6]
EXPOSUres uUsing | vanadium (6.13) Vanadium [1.80] Vanadium (4.19) Vanadium [1.23] No LOAEL
prey uptake from | HMW PAHs (3.12) | HMW PAHs [44.1] LMW PAHs (3.79) | LMW PAHSs [48.1] chemical
benthic LMW PAHs (13.3) | LMW PAHs[165] PCBs (2.14) PCBs[4.98] exceedances
organisms PCBs (3.94) PCBs[8.38]
Modeled No NOAEL No LOAEL
: [o] . (o]
EXPOSUTESUSING 1) s\ pAH (2.33) | LMW PAHS[334] | chemical g(%ggde';‘ng chemical
fiel d'Cng ected exceedances exceedances
crabs
Modeled Copper (1.92) Copper [1.41] No LOAEL
exposures field- | Sdenium (135) | Selenium [1.32] ggg?lml'@s) gg‘;ﬁ’ﬁﬂ[ﬁ‘gﬂ chemical
collected fish LMW PAH (2.33) | LMW PAHs[314] . . exceedances

Bold and italic- indicates a chemical exceedence after home range area use factor is applied.

AValuein parentheses is the ratio of the concentration or dose to no-effects benchmarks; values greater than 1 indicate a potential for risk. Only
chemicals with avalue greater than 1 are presented in the table.

Bvaluein bracketsis the ratio of the concentration (dose) of chemicals in the offshore area exceeding benchmarks to the concentration (dose) in
background. Only chemicals with avalue greater than 1 are presented in the table.
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Table ES.3. Summary of Ecological Risk Results for Mammalian Wildlife

Screening Exposure Scenario

Reasonable Maximum Exposure Scenario

Chemical Chemicals Chemical Chemicals Chemical
Receptor of ernica’s Exceeding No- ermicas Exceeding No- ermicals
Concern Exceeding No- Effects Exceeding No- Effects Exceeding Low-
Effects Level Effects Level Effects Level
A Levels&Backgrou A Levels&Backgro A
Benchmark nd? Benchmark und® Benchmark
MAMMALIAN WILDLIFE: RACCOON
TCDD TEQ (3.69) TCDD TEQ [2.48]
Aluminum (79.6) Aluminum [1.23]
Antimony (1.39) Antimony [1.94]
Modeled Arsenic (2.78) Arsenic [4.44] LCE’nE.’nTiQ(%gf) TCDD TEQ [1.04]
- Chromium (1.38) Chromium [2.24] uminum (/L. Aluminum [1.09]
exposures using Arsenic (1.07) - ;
rev uotake Lead (1.60) Lead [10.6] Sdenium (1.27) Arsenic [2.58] Aluminum (7.03)
prey uptaxt Selenium (3.37) Selenium [5.07] Vanadium (1.12) Vanadium [1.23] PCBs (14.0)
frombenthic | Thallium (1.70) Thallium [3.49] HMW',;‘ s (125 HMW PAHs[11.0]
organisms | Vanadium (1.64) Vanadium [1.80] P (138)5( 5) | pcBs[4.98]
HMW PAHSs (55.4) HMW PAHs [44.1]
LMW PAHSs (2.21) LMW PAHs [167]
PCBs (255) PCBs[8.38]
Aluminum (46.8)
MOdeIed- Arsenic (1.05) Aluminum [1.25] Aluminum (41.3) Aluminum (4.13)
EXPOSUreES using | Copper (1.88) Arsenic [1.20] Copper (1.41) Aluminum [L.11] Sdlenium (2.12)
ield- Selenium (5.42) ) Selenium (4.88) ’ ’
field-collected HMW PAHSs [40.5] PCBs (153)
crabs HMW PAH (2.11) : PCBs (15.1) .
PCBs (16.0)
Aimony 39 | Animony (121 i 19
¢ opper [1. Aluminum (49.4
Modeled ~ | Foper (150 Lead [7.07] Copper (381) e Copper (1.38)
exposuresfield- | o oiim (887) Selenium [1.32] Selenium (8.22) Thallium [8..69] Selenium (3.56)
collected fish Thallium (1.32) Thallium [10.2] Thallium (1.13) PCBs[1.14] PCBs(4.14)
HMW PAHs [42.4] PCBs (40.9)
HMW PAH (2.02) PCBS[1.18]
PCBs (42.3) .
MAMMALIAN WILDLIFE: RIVER OTTER
TCDD TEQ (3.47) TCDD TEQ [2.48]
Aluminum (74.9) Aluminum [1.23]
ﬁ[‘g}”@r‘é (Glz'f’l) ﬁp;g:‘lcc’r‘[); %’4] TCDDTEQ(137) | TCDD TEQ[L04]
Modeled PN S Aluminum (66.2) Aluminum [1.09]
) Chromium (1.30) Chromium [2.24] Arsenic (1.01) Arsenic [2.58]
exposures using | Lead (1.50) Lead [10.6] N A el Aluminum (6.62)
; : Selenium (1.19) Selenium [1.91]
prey uptake Selenium (3.18) Selemum [5.07] - : PCBs(13.2)
Thallium (1.60) Thallium [3.49] Vanadium (1.06) Vanadium [1.23]
from benthos A oL HMW PAHs (12.8) HMW PAHs [11.0]
Vanadium (1.55) Vanadium [1.80] PCBs (130) PCBs[4.98]
HMW PAHSs (52.1) HMW PAHSs [44.1] '
LMW PAHSs (2.08) LMW PAHs [167]
PCBs (240) PCBs [8.38]
Modeled Aluminum (44.0) Aluminum [4.44] Aluminum (38.9
exposures using Copper 2.77) Copper [3.28] Copper (1 3(2) 9) _ Aluminum (3.89)
Selenium (5.10) Selenium [3.53] Sdenium '(4 60) Aluminum [1.11] Selenium (1.99)
prey uptake HMW PAH (1.99) HMW PAHSs [144] PCBS (14 3)' PCBs (1.44)
from crabs PCBs (15.1) PCBs[2.65] )
Aluminum (52.3) Aluminum [3.02]
Modeled énti mora %.)08) énti mor[z ([)Aé]ssﬂl _ Alumi nlzm (4‘36.5) Copper [1.34] 130
; opper (4. opper [5. enium Copper (3.58 S Copper (1.30
EXPOSUrES USING | i im (8.35) [4.68] Sdlenium (7.72) Sdenum [[sl'gg]] Selenium (3.35)
prey upFake Thallium (1.25) Thallium [36.0] Thallium (1.06) PCBS[L.1 4]' PCBs (3.89)
from fish HMW PAH (1.90) HMW PAHs [150] PCBs (38.5) :
PCBs (39.8) PCBs[4.19]

Bold and italic- indicates a chemical exceedence after area use factor is applied.
AValuein parentheses is the ratio of the concentration or dose to no-effects benchmarks; values greater than 1 indicate a potential for risk. Only
chemicals with avalue greater than 1 are presented in the table.
Bvaluein bracketsis the ratio of the concentration (dose) of chemicals in the offshore area exceeding benchmarks to the concentration (dose) in
background. Only chemicals with a value greater than 1 are presented in the table.
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Taken together, the lines of evidence indicate that the PCBs and PAHSs are the chemicals driving
risks for the Coke Point Offshore Area. Metals, dioxins, and VOCs are not considered risk
drivers because they demonstrate reasonable maximum scenario risks that are either comparable
to background risks or below low-effects level benchmarks. PCBs are a site-related COC
because both no-effects level benchmark and low-effects level benchmark reasonable maximum
scenario risks are above acceptable levels and because risks for exposures to some prey types are
greater than those in background. It must be noted however, that exposure pathways based on
ingestion of crab produced higher risks for background. HMW PAHs and LMW PAHSs were
considered to be site-related risk drivers, but with alimited potential for impacts under maximum
exposure scenarios only. Impact was considered limited because reasonable maximum scenario
doses of PAHSs exceed no-effects level benchmarks but not low-effects level benchmarks. HMW
PAHs and LMW PAHSs were maintained as risk drivers because both tissue concentrations and
doses are higher in the Coke Point Offshore Area than in the background area and because
screening level scenarios produce low-effects level benchmark exceedences.

The finding of the ERA is that wildlife which consume aquatic and benthic organisms are
potentially at risk from chemicals insurface sediment at the Coke Point Offshore Area. The
chemicals driving risks are PCBs, HMW PAHs, and LMW PAHs. HMW PAHs and LMW
PAHSs are also considered to be site-related risk drivers, but with a limited potentia for impacts
under maximum exposure scenarios only. Metals, dioxins, and VOCs are not considered risk
drivers because they demonstrate reasonable maximum scenario exposures that are either
comparable to background or below low-effect level benchmarks.

Summary of Ecological Risks

The conclusion of the ecological risk assessment is that specific chemicals in surface sediments
of the Coke Point Offshore Areamay pose risks to ecological receptors and that those risks are
greater than the background risks posed in the Patapsco River Background Area. A primary
contributor to this risk is the accumulation of chemicals from sediment into benthic organisms.
Concentrations of PAHs and PCBs in surface sediment are elevated in the offshore area
Therefore, chemicals in surface sediment and benthic tissues are considered the primary risk
drivers.PCBs are identified as the chemicals most likely to cause risks. LMW PAHs and HMW
PAHSs are also identified as risk drivers, but with a limited potential for impacts associated
primarily with the areas of highest exposure/highest concentrations.

HUMAN HEALTH RISK ASSESSMENT (HHRA)

The offshore area around the Coke Point Peninsula was evaluated in two separate HHRAsS. The
Risk Assessment for Public Health Impacts (HHRA-PH) characterized human exposures given
the current conditions of the offshore area. Currently, the offshore area around Coke Point is not
expected to be frequently used for swimming or other water activities, and it is expected that
people would visit other, more easily accessible areas available in close proximity to Coke Point
Offshore Area (e.g., state parks, private docks, etc.). However, there are no controls against
these activities, so there is a potential for these activities to occur. This exposure scenario took
into account exposures modeled in previous RCRA-related investigations and consultation with
site-specific USEPA and MDE inputs (ISG 2005 and USEPA/MDE 2011a). The HHRA-PH
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provides an estimate of a site-specific exposure that takes into account the mobility of aquatic
organisms in the offshore area by evaluating sample results from studies of field-collected crab
and fish tissue. The results of the HHRA-PH provide a long-term risk characterization of the
people fishing/crabbing in the area under current conditions.

The Risk Assessment for Source Characterization and Site Planning (HHRA-SC) provides an
evauation of human health risks that will aid the MPA with internal decision making for future
site planningand determining potential remediation requirements.The HHRA-SC provides a
theoretical maximum exposure that provides conservative indication of potential contribution to
risk from offshore sediment and surface water.The HHRA-SC focused on exposures limited to
the Coke Point Offshore Area and analyzes crab and fish consumption based on site-specific
data. The HHRA-SC relied on site-specific bioaccumulation studies to assess the contribution of
the Coke Point Offshore Area to risk associated with fish and crab consumption.Potential
receptor exposure to surface water, sediment, modeled fish tissue, and modeled crab tissue were
evaluated. This HHRA evaluated potential risk contributions specifically from the offshore area
evaluated without regard to the actual human use of the area.

Potential cumulative risks for both the HHRA-PH and the HHRA-SC were calculated for the
adult recreational user, adolescent recreational user, child recreational user, and watermen for
exposure to surface water, sediment, and fish and crab concentrations. Both the Coke Point
Offshore Area and the Patapsco River Background Areawere evaluated for all receptors and
EXPOSUres.

For both of the HHRAS, quantitative risk estimates were compared to MDE and USEPA risk
thresholds. These comparisons aid in making risk management decisions for the site. For excess
carcinogenic risk results, the USEPA defines the range of 10™ to 10° as a target risk range.
Cumulative carcinogenic risks that are below the lower end of the risk range (10°°) typically do
not require further action. Cumulative carcinogenic risks within the target range may require
risk management decisions, however, cumulative or individual exposure pathway carcinogenic
risks above the upper end of the target range (10™) typically require additiona actions or
consideration. Additionally, MDE considers cumulative carcinogenic risks greater than 10® as
levels that may require remedial actions.

For non-carcinogenic hazards, MDE and USEPA have identified a target valueof 1
(USEPA 1989). Per input from USEPA, non-carcinogenic values below 1.5 were considered
acceptable because they round to 1 (USEPA 2011b). Cumulative non-carcinogenic hazards
above this threshold identify potential concerns with chemicals that may affect specific organs or
systems (e.g., reproductive system, developmental, etc.) within the body. If cumulative non-
carcinogenic hazards exceed the threshold, target organs or systems associated with Chemicals
of Potential Concern (COPCs) are identified. If the COPCs affect the same target organ, there
may be concern that potential adverse health effects will be observed. In genera, the greater the
value of the non-carcinogenic hazards above the threshold, the greater the level of concern.
However, results above the threshold do not represent a statistical probability that an adverse
health effect will occur.

Risk Assessment — Coke Point DMCF at Sparrows Point May 23, 2011

ES-12



Summary of HHRA-PH Risks

The HHRA-PH evaluated cumulative risks for exposure to surface water, sediment, and field-
collected fish and crab tissue. The HHRA-PH evaluatedthe potential exposure people would
experience under the current conditions of the Coke Point Offshore Area. The HHRA-PH
evaluated the Coke Point Offshore Area for an expected low frequency of use as a recreational
area.Results for the HHRA-PH reveal cumulative carcinogenic risk results that are above the
USEPA carcinogenic target levels for all receptors, except the child recreational user. Non-
carcinogenic hazards exceeded USEPA target levels for only the child recreational user.Dermal
exposure to surface water was the primary contributor to cumulative carcinogenic risk results.
Consumption of crab and fish also contributed to excess carcinogenic risk results. The
carcinogenic results for the consumption of crab and fish were comparable to the results for the
Patapsco River Background Area. However, the chemicals that contributed significantly to risk
results differed according to the area evaluated. PAHs were the primary contributor to fish tissue
in the Coke Point Offshore Area. Total PCBs were the primary contributors to consumption of
crab tissue risks for both the Coke Point Offshore Area and the Patapsco River Background
Area. It is noted that MDE hasa fish advisory in place for the Patapsco River (including the
offshore area of the Coke Point Peninsula) to account for PCBs (MDE 2007). The analysis of
uncertainties for the HHRA-PH indicated that the risk due to dermal exposure to surface water
was over-estimated due to assumptions inherent in the dermal exposure model (USEPA 2004).
Non-carcinogenic hazards are primarily from the consumption of crab tissue. For carcinogenic
risks, PAHSs, specifically benzo(a)pyrene and dibenz(ah)anthracene, in surface water were the
primary contributors to overall cumulative risks. Dioxins were the primary contributor to non-
carcinogenic hazards. It is noted that the risk results for dioxin were based upon exposure
modeled using a BAF from the scientific literature and were not a result of field-collected tissue
samples. Tables ES.4 and ES.5 summarize the results of the HHRA-PH.

Table ES.4. Risk Assessment for Public Health Impacts
Summary of Carcinogenic Risk Results

Exposure to Exposure to Ingestion of Ingestion Cumulativg
Receptor of Concern Sedi Surface . Carcinogenic
ediment Crabs of Fish .
Water Risk
Coke Point Offshore Area
Adult Recreational User 3.4x10” 1.1x10™ 8.8x10” 2.9x10° 2.3x10"
Adolescent Recreational User 1.4x10° 1.3x10™ 3.7x10” 1.1x10° 1.8x10"
Child Recreational User 7.3x10” 4.9x10” 1.4x10° 4.2x10° 6.8x10°
Watermen 9.6x10° 2.4x10™ 1.1x10™ 3.6x10° 4.0x10™
Patapsco River Background Area
Adult Recreational User 2.9x10° 7.1x10° 5.0x10” 4.1x10° 9.8x10°
Adolescent Recreational User 9.9x10° 8.2x10° 1.9x10° 1.6x10° 4.3x10°
Child Recreational User 5.0x10° 3.0x10° 7.2x10° 5.9x10° 1.6x10°
Watermen 8.0x10” 1.5x10° 6.1x10° 5.0x10° 1.3x10"
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Table ES.5. Risk Assessment for Public Health Impacts
Summary of Non-Carcinogenic Hazard Indices

Exposure to Cumulative
Exposure to P Ingestion of Ingestion Non-
Receptor of Concern - Surface - . .
Sediment Crabs of Fish Carcinogenic
Water .
Risk
Coke Point Offshore Area
Adult Recreational User 0.0008 0.0005 11 0.1 1.2
Adolescent Recreational User 0.004 0.0006 1.3 0.2 14
Child Recreational User 0.006 0.0007 1.6 0.2 1.8
Watermen 0.02 0.0009 14 0.2 15
Patapsco River Background Area
Adult Recreational User 0.00009 0.0002 0.4 0.2 0.6
Adolescent Recreational User 0.0004 0.0002 0.4 0.2 0.6
Child Recreational User 0.0007 0.0002 0.5 0.3 0.8
Watermen 0.003 0.0003 0.5 0.2 0.7

Summary of HHRA-SC Risks

The HHRA-SC evaluated cumulative risks for exposure to surface water, sediment, and BAF
modeled fish and crab tissue. Fish and crab tissue were modeled from laboratory
bioaccumulation tests of Coke Point sediment. These laboratory bioaccumulation tests provided
a link between chemical concentrations in sediment and chemical concentrations taken up into
tissue. The uptake into tissue is not influenced by the mobility of organismsor variationsin field
conditions. The HHRA-SC evaluated a theoretica maximum exposure that provides a
conservative indication of potential contribution to risk from offshore sediment and surface
water. Results for the HHRA-SC revealedcumulative carcinogenic risk results that were above
the USEPA carcinogenic target levels for al receptors. Non-carcinogenic hazards also exceeded
USEPA target levels for al receptors evaluated. For all receptors, the consumption of modeled
crab and fish tissue and dermal exposure to surface water were the primary pathway contributing
to carcinogenic and non-carcinogenic risks. As in the HHRA-PH, it is noted that the predicted
risks associated with dermal surface water contact were likely over-estimated. For carcinogenic
risks, PAHs, specifically benzo(a)pyrene and dibenz(ah)anthracene, in modeled fish and crab
tissue, surface water, and total PCBs in modeled crab tissue were significant contributors.
Dioxin and naphthalene were the primary contributor to non-carcinogenic hazards. Table ES.6
and ES.7 summarize the results of the HHRA-SC.
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Table ES.6. Risk Assessment for Source Characterization and Site Planning
Summary of Carcinogenic Risk Results

Ingestion .
Exposure to Exposure to Ingestion of of Cun?ulatlw_e
Receptor of Concern - Surface Carcinogenic
Sediment Modeled Crabs Modeled .
Water : Risk
Fish
Coke Point Offshore Area
Adult Recreational User 2.7x10° 9.2x10* 1.0x10° 6.1x10™ 2.6x10°
Adolescent Recreational User 1.2x10° 1.1x10° 9.7x10* 7.0x10* 2.7x10°
Child Recreational User 5.9x10° 3.9x10* 3.6x10* 2.6x10™ 1.0x10°3
Watermen 9.6x10° 4.9x10* 1.3x10° 7.4x10% 2.5x10°
Patapsco River Background Area
Adult Recreational User 3.0x10”7 5.8x10° 1.3x10* 4.0x10° 2.3x10™
Adolescent Recreational User 1.1x10° 6.7x10° 9.7x10° 4.5x10° 2.1x10%
Child Recreational User 5.7x10" 2.5x10° 3.6x10° 1.7x10° 7.9x10°
Watermen 1.1x10° 1.5x10° 1.6x10* 4.8x10° 2.2x10%

Table ES.7. Risk Assessment for Source Characterization and Site Planning
Summary of Non-Carcinogenic Hazard Indices

Exposure to _ Ingestion Cumulative
Receptor of Concern Expo_s ure to Surface Ingestion of of l\_Ion- .
Sediment Modeled Crabs Modeled Carcinogenic
Water : .
Fish Risk

Coke Point Offshore Area
Adult Recreational User 0.01 0.006 1.7 0.3 2.0
Adolescent Recreational User 0.04 0.006 1.9 04 2.4
Child Recreational User 0.07 0.008 2.4 0.5 3.0
Watermen 0.03 0.005 2.0 04 25
Patapsco River Background Area
Adult Recreational User 0.003 0.003 0.6 0.3 0.9
Adolescent Recreational User 0.02 0.004 0.7 0.3 1.0
Child Recreational User 0.03 0.004 0.8 04 13
Watermen 0.01 0.003 0.7 0.4 11

The results of the HHRASs indicate that calculated risks for potential human exposure to the Coke
Point Offshore Area are above those for the Patapsco River Background Area.

HHRA Conclusions
Surface Water

A primary contributor to cumulative carcinogenic risks in both the HHRA-PH and HHRA-SC
was the dermal contact with surface water exposure pathway. The risk results for this pathway
present a number of uncertainties that need to be taken into account in risk management
decisions. PAHs were the only class of chemicals that contributed to the carcinogenic risks
determined for the surface water exposure pathway. The USEPA dermal guidance (USEPA
2004) notes that the permeability coefficients (PCs) estimated for PAHs are outside of a
predictive range and cannot be verified. As aresult, the actual absorbed dose of PAHSs through
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the skin was most likely over-estimated. Additionally, the surface water exposure pathway aso
estimated potential risks for exposure to the entire study area around the Coke Point Peninsula,
including water within the turning basin and along the Coke Point shoreline. The use of the
USEPA ProUCL program takes into account sample results over the entire exposure area to
eliminate some uncertainty and determine the concentration contacted over the entire area,
including samples with non-detects. However, actual PAH detections in surface water were
gpatialy limited. Figures 3.13 through 3.15in the risk assessment present the detected PAH
concentrations, as represented by benzo(a)pyrene. PAHSs are highest in surface water locations
immediately offshore of Coke Point Peninsula at locations BH-W-06 and BH-W-10B. These
locations are not expected to attract recreational swimmers based on current site conditions.
Furthermore, surface water PAH detections were not consistently detected throughout the study
area which is a result of typical surface water movement and influences from other conditions,
including groundwater discharge, tidal flow, etc. Due to these limitations, potential carcinogenic
risks for dermal contact with surface water were likely over-estimated. The results of the HHRA
should be used in context with the known groundwater contamination discharge to surface water
to determine risk management decisions for potential human health concerns and potentia
project design. The Site Assessment (EA 2009b) noted that impacted groundwater fluxes from
the northwestern and eastern parts of the Coke Point Peninsula to the adjacent Patapsco River
and Turning Basin. This discharge of groundwater to surface water has negatively affected
surface water quality (EA 2009b). Additionaly, sediments along the Coke Point shoreline are
impacted with residual NAPL and have the potential to be disturbed along the shoreline by wave
action (EA 2009b). Both factors could potentiallycontributeto elevated concentrations of PAHS
in surface water and act as a continual source.

Sediment

Overall risk results for exposure to sediment were within acceptable levels for both the Coke
Point Offshore Area and the Patapsco River Background Area. However, risks for the Coke
Point Offshore Area were greater than those for the Patapsco River Background Area. The
highest concentrations of PAHSs in surface sediment were found along the Coke Point shoreline,
but the area of impacted sediments is not confined to one or two localized regions. Elevated
concentrations of PAHs and metals were detected in surface sediments all around the Coke Point
Peninsula. As noted in Appendix H, average concentrations of metals, PAHs, and PCBs were
higher in clams exposed to Coke Point sediments compared to concentrations in clams exposed
to control sediments and compared to clams prior to testing (pre-test tissues). The same trends
were apparent for aquatic worms. This is a strong indication that uptake from sediments into
tissue occurs and that at least some portion of the chemicals in sediment is bioavailable to
aguatic organisms. Therefore, chemicals within sediment along the Coke Point Offshore area are
available for uptake and present a potential continual source of chemicals to fish and potentially
humans.

Fish and Crab Tissue

The overall risk results for the consumption of field-collected fish and crab tissue, when
evaluated as separate exposures, were acceptable per USEPA guidance. Carcinogenic and non-
carcinogenic risk estimates for Coke Point crab consumption were higher than background, but

Risk Assessment — Coke Point DMCF at Sparrows Point May 23, 2011

ES-16



still acceptable, though only marginally for certain receptors.Concentrations of chemicals in
field-collected crab tissue from the Coke Point Offshore Area were statistically significantly
higher than those in the background area for a number of chemicals, including metals and some
PAHs (Appendix H). For field-collected fish tissue, fish filets from the Patapsco River
Background Area contained higher overall concentrations of total PCB congeners, arsenic, and
selenium than filets from the Coke Point Offshore Area.Bioaccumulation studies, Appendix H,
provide evidence that chemicals from sediment are taken up into the aquatic food chain at
concentrations higher than those in background. Therefore, chemicals within the Coke Point
Offshore Area are available for uptake and present a potential continual source of chemicals to
fish and potentially humans.

UNCERTAINTIES

Risk assessments involve a number of uncertaintiesthat must be taken into consideration when
interpreting risk assessment results. The risk assessment for the Coke Point Offshore Area bears
a number of uncertainties. The risk assessment was based on existing conditions, and did not
evaluate hypothetical future scenarios that could arise should erosion or dredging expose deeper
sediments with different exposure concentrations. Risk assessment methods as specified by
guidance (USEPA 1997a, 2002) are precautionary; as such, they are protective but may over-
estimate risks to assure protectiveness of public health and the environment. The chemical
analytical data set used for the risk assessment was subject to limitations associated with
environmental variability. In particular, surface water concentrations can be highly variable due
to changing sources. There is aso uncertainty associated with extrapolation from modeled
effects to individuals to community level effects for ecological receptors. Use of site-specific
tissue data to characterize bioaccumulation decreased the uncertainty of the risk assessment
overal, but introduced some uncertainty associated with field-collection of fish and crabs (i.e., a
single sampling event; a single fish species, etc.). Methods of mitigating uncertainty were
incorporated into the risk assessment approach to the greatest extent possible. It is not possible
to quantify the degree of uncertainty within the risk assessment. However, arelative comparison
of the risk assessment results to reduced risksas a result of potential project design can be
performed subsequent to this study.

CONCLUSIONS AND RECOMMENDATIONS
The results of the risk assessment support the following conclusions:

e Ecological Risks: Specific chemicals in sediments of the Coke Point Offshore Area may
pose risks to ecological receptors that are greater than the background risks posed in the
Patapsco River Background Area.

0 Arsenic, chromium, copper, lead, mercury, zinc, LMW PAHs, HMW PAHS,
dioxins, and total PCBs in surface sediment pose predicted risks to aguatic
organisms such as clams, worms, and crustaceans. Severa of the same chemicals
were found in surface water and also contribute risks.

o0 Tota PCBs pose risks to wildlifesuch as birds and mammals that are higher than
background for some prey types, LMW PAHs and HMW PAHs may pose risks
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for wildlife, but their potential for impacts is limited to those portions of the site
with the highest concentrations.

Risks to wildlife are due to both incidental ingestion of sediment and ingestion of
bottom-dwelling organisms such as clams and worms that have accumulated
chemicals in their tissue. Highest risks to wildlife are driven by ingestion of
sediment and benthic orgamisms (as opposed to surface water, crabs, and fish).

e Human Health Risks:Specific chemicals in sediments and surface water of the Coke

Point Offshore Area pose potential risks to human receptors that are greater than the risks
posed in the Patapsco River Background Area.

(0]

For both HHRAS, carcinogenic risks are primarily driven by total PCBs and the
PAHs benzo(a)pyrene and dibenz(a,h)anthracene.

BothHHRAS predicted that a primaryexposure pathway that contributes to risks
above acceptable levels and greater than the Patapsco River Background is dermal
exposure to surface water during swimming, commercia fishing, or other water
activities. While the numeric estimate of this risk is probably over-estimated, the
indicator that risk associated with the Coke Point Offshore Areais higher than the
Patapsco River Background Areais relevant.

Both HHRASs predicted risk for surface sediment that is within levels generdly
considered acceptable, athough risks are elevated at levels higher than the
Patapsco River Background Area.

The HHRA-PH risk results for field-collected crab and fish tissue were
comparable between the Coke Point Offshore Area and the Patapsco River
Background Area. When evaluated as separate exposure pathways, risks were
considered acceptable in accordance with USEPA guidance, although risks from
crab consumption are at the upper limit of the risk range typically considered
acceptable. Risks were attributable to total PCBs for both areas and PAHs for the
Coke Point Offshore Area. It is noted that MDE has issued a fish advisory for the
Patapsco River to account for total PCBs (MDE 2007).

The HHRA-SC risk results reveal that long-term consumption of fish and crab,
based upon results of laboratory bioaccumulation tests and uptake modeling, are
above levels generadly considered acceptable. Risk results for the Coke Point
Offshore Area are also €l evated above the Patapsco River Background Area.

The HHRA-SC reveds that the Coke Point Offshore Area contributes risks
through the local food chain due to uptake by aquatic organisms such as clams
and worms. Basing exposures on tissue concentrations from lower trophic level
organisms, such as clams and worms produced higher risks than basing exposures
on concentrations from field-collected fish and crab which are higher on the food
chain. However, chemica contributions from Coke Point were still evident in
tissue concentrations from crabs and fish.
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A recommendation of the risk assessment is that the MPA project team incorporates the finding
of potential risks from sediment into DM CF project planning, as this may be relevant to how the
DMCF and associated features may be designed. It is therefore recommended that risk reduction
be considered as means for informing potential project design. The risk assessment provides
models and tools that could be used to formulate design options and predict their effective risk
reduction.

Future risk reduction efforts should focus on chemicals identified as primary risk drivers in
surface sediment and surface water. Risk reduction efforts for these chemicals would aso
address elevated concentrations of other chemicals that aso contribute to overall, cumulative
risks and are co-located in the same area. The primary focus of the offshore risk reduction
should target the highest concentrations of chemicals identified as primary risk drivers, located in
surface sediments to the west and southeast of Coke Point. Subsurface sediment was not
evaluated in the risk assessment. Exposure pathways for subsurface sediment were considered
incomplete in this evaluation of current conditions. As aresult, potential future risk as aresult of
erosion or dredging has not been considered in the risk assessment. Risk reduction efforts should
take into account subsurface sediments if current conditions within the Coke Point Offshore Area
are expected to change; additional evaluation of subsurface sediment may be required as part of
the MPA’s site planning for aDMCF.

To address these recommendations, MPA should complete a risk management study to evaluate
the extent to which offshore and onshore remedial measures implemented in conjunction with
proposed DM CF would lead to overall risk reduction. Information from the risk assessment and
risk management study will assist MPA in determining whether a DMCF at Coke Point could be
part of aclean-up effort for the site.
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1. INTRODUCTION

The Sparrows Point Steel Mill Facility is located on approximately 2,300 acres on the north side
of the Patapsco River in Batimore County, Maryland, approximately 9 miles southeast of
downtown Baltimore (Figure 1.1). The Maryland Port Administration (MPA) has expressed an
interest in acquiring the Coke Point Peninsula (Coke Point) on the Sparrows Point property as a
potential site for a Dredged Material Containment Facility (DMCF) for placement of dredged
material from channelsin the Baltimore Harbor.

Sediment dredged from the Patapsco River west of the North Point-Rock Point line (Figure 1.1)
is statutorily prohibited by the State of Maryland from being re-deposited in an unconfined
manner into or onto any portion of the Chesapeake Bay waters or its tributaries. With only two
existing placement sites currently available (the Cox Creek DMCF and the Masonville DMCF),
an impending dredged material placement capacity shortfall has resulted in an ongoing need to
study, select, and develop new sites capable of accepting dredged material from within Baltimore
Harbor. A group of community members, citizens groups, and state, Federal, and local
government representatives, referred to as the Harbor Team, was tasked by MPA with
identifying possible locations for placement of dredged material. After an extensive screening
process by the Harbor Team, MPA identified the Coke Point Peninsula as one of the potential
sites for construction of a DMCF.

The Coke Point Peninsula is part of a site regulated under the Resource Conservation and
Recovery Act (RCRA). MPA conducted a Site Assessment of Coke Point to evaluate the nature
and extent of onshore chemical sources and assess potential impacts to offshore sediment and
surface water in concert with due diligence activities for the potential purchase of the site for use
as a DMCF. This Site Assessment included investigation of contaminants in sediment and
surface water offshore from the Coke Point Peninsula [EA Engineering, Science, and
Technology, Inc. (EA) 2009b]. The Site Assessment found that sediment quality is adversely
affected adjacent to most of Coke Point shoreline, and concentrations of polycyclic aromatic
hydrocarbons (PAHS), volatile organic compounds (VOCs), and metals are elevated above
background levels. In addition, groundwater fluxes from northwestern and eastern parts of Coke
Point to the adjacent Patapsco River and Turning Basin have negatively affected sediment and
surface water quality. An additional study was performed to determine whether metals, PAHSs,
and polychlorinated biphenyls (PCBs) from the Coke Point Offshore Area are taken up into fish,
crabs, and other aquatic organisms through bioaccumulation; this study found evidence that these
chemicals are accumulated in tissue at higher concentrations in the Coke Point Offshore Area
than in nearby background areas within the Patapsco River evaluated in the Site Assessment
(Appendix H).

MPA has requested arisk assessment of the offshore environment to assess whether the observed
impacts to sediment and surface water present potential risk levels above those typicaly
considered acceptable by Maryland Department of the Environment (MDE) and U.S.
Environmental Protection Agency (USEPA). The results of the risk assessment in combination
with other conditions (i.e., contaminated groundwater discharge to the Patapsco River) may be
used to determine the need for d in the offshore environment. This risk assessment of the area
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offshore of the Coke Point Peninsula quantifies the risks to both ecological populations and
people who would have access to the offshore area under existing conditions. The risk
assessment does not take into account potential risk that may occur as a result of erosion or
dredging near the Coke Point Peninsula. If a property transfer occurs, this risk assessment will
provide information for the planning and design of potential remedia measures that would
accompany DMCF development. The results of this risk assessment will be integrated into the
the Feasibility Study (FS) for the proposed DM CF construction at the Coke Point Peninsula.

1.1 PROJECT SCOPE AND PURPOSE

The general scope for the risk assessment is set forth in the document Work Plan for Risk
Assessment of Offshore Areas Adjacent to the Proposed Coke Point Dredged Material
Containment Facility at Sparrows Point (EA 2010b). Both the work plan and a draft of the risk
assessment were submitted to Maryland Environmental Service (MES), MPA, USEPA, and
MDE; for review, agency comments on the draft final risk assessment are provided in Appendix
I. This risk assessment follows the general methodology set forth in USEPA guidance for
conducting ecologica and human health risk assessments (USEPA 1989, 1991, 1997a). The risk
assessment focuses on potential exposure scenarios for biota and humans to chemicals in
sediment and surface water offshore of Coke Point under existing conditions (referred to as the
Coke Point Offshore Area). It is important to note that the assessment focuses on surface
sediment (O to 1 foot [ft] in depth) and surface water, and does not evaluate exposures to deeper
(subsurface/below 1 ft in depth) sediments since these deeper sediments are less likely to be
contacted under existing conditions. The assessment focuses specifically on chemicals that may
have originated from potential sources on the Coke Point Peninsula, as indicated by previous
studies. These chemicals include metals, organotins, PAHs, PCBs, dioxins, furans, and VOCs.
For purposes of the risk assessment, the area of potential exposure is defined as the area within
the potential outer edge of the impacted sediments that have been investigated as part of previous
studies (Figure1.2) (EA 2009a, 2009b, 2010a). This area is primarily bounded by the
navigational channels that are maintained around the Coke Point Peninsula, including the
Brewerton Channel, Coal Pier Channel, and the Turning Basin Channel. This boundary provides
the most current definition of the extent of chemica influence from the Coke Point Peninsula
and comprises approximately 500 acres.

The general approach of the assessment is designed to address three major purposes. The first
purpose is to quantify existing potential risks in the Coke Point Offshore Area caused by
chemicals originating from sources on the Coke Point Peninsula. The risk assessment uses
exposure models and toxicological benchmarks to establish whether there is a potential for risks
above acceptable levels as identified by MDE andUSEPA. For each ecological or human
exposure scenario, the assessment provides a characterization of risks based on the available
evidence, this is caled a weight-of-evidence approach. Per USEPA guidance, the
characterization of risks is designed to be precautionary. This means that the basic assumptions
and metrics used in the assessment err on the side of protectiveness when there is uncertainty,
and that the assessment is more likely to overestimate risks rather than underestimate risks.
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A second purpose of the assessment is to aid in quantifying potential risk reduction. The
Patapsco River receives sediment and surface water inputs from a variety of sources including,
but not limited to, Coke Point. Therefore, the risk estimates provided by exposure models and
toxicological benchmarks include some contribution of chemical sources not related to Coke
Point. When quantifying risk reduction, it isimportant to differentiate the risk produced by these
sources, which may include urban runoff, legacy pollution, or pollution deposited from the air.
Therefore, the risk assessment includes a comparison of the risk estimates for chemicals in the
Coke Point Offshore Area to risk estimates based on chemical concentrations measured in
sediments and water of the Patapsco River that are beyond the immediate influence of Coke
Point (referred to as the Patapsco River Background Area). This comparison is presented as part
of the weight of evidence evaluation for each exposure scenario.  In addition, the assessment
includes a qualitative discussion of results from other studies in the Patapsco River that provide
background data. It is important to note that the purpose of this risk assessment is to
guantitatively evaluate potentia risks from exposure to the offshore areas adjacent to the Coke
Point Peninsula. Consequently risk results based on nearby samples in the Patapsco River are
included as comparison values to provide context, and are not intended as a comprehensive
characterization of risks across the full reach of the Patapsco River.

A third purpose of the risk assessment is to provide information and recommendations that can
be used in development of the design of the DMCF. The risk assessment provides conclusions
that detail the specific chemicals of concern (COCs) for the Coke Point Offshore Area, their
potential for risk and relative risk compared to background, and maps that display the magnitude
of detected concentrations of COCs.

1.2 SPECIFIC OBJECTIVESOF THE RISK ASSESSMENT

The objective of this risk assessment is to provide a characterization of human health and
ecological risks in the offshore environments around the Coke Point Peninsula resulting from
chemicals expected to originate from Coke Point sources. The risk assessment quantifies
baseline risks under existing conditions at the Coke Point Offshore Area. The risk assessment
does not take into account potentia future risk that may occur as a result of erosion or dredging
near the Coke Point Peninsula. It is important to note that the site investigations and risk
assessment are limited to the Coke Point area and are not intended to provide a comprehensive
assessment of the entire Sparrows Point Facility. Rather, the primary objective of this
assessment is to identify potential risks to aid in determining the extent to which features which
reduce risks are needed for the purpose of DMCF site planning and design. Identification of
existing Coke Point-related risk will assist with assessment of property value, performance of
due diligence related to environmental liability, remedia risk reduction (with DMCF use), and
cleanup costing and design.

The Coke Point Peninsula is part of a site regulated under RCRA, and several chemical sources
have been identified for the offshore area (EA 2009b). Results of the Site Assessment (EA
2009b) indicated that the elevated concentrations of PAHs, VOCs, and metals observed in the
offshore environments (specifically surface water and sediments) are most likely associated with
sources related to Coke Point Peninsula. The construction of the proposed DM CF would provide
additional dredged material capacity for sediments from the Baltimore Harbor navigation
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channels. A risk assessment is necessary to identify any unacceptable site-related risks or
remediation needs associated with the chemicals in the offshore environment to ensure a clear
understanding of regulatory context and potential remediation requirements. To meet the need
for regulatory context, the risk assessment was conducted using methods standard to guidance
for hazardous waste sites. Under this guidance, risk assessment begins with a baseline
calculation of potential risks using reasonable maximum scenarios and assumptions that will
assure protectiveness; such baseline risk assessments are precautionary and in most cases may
over-estimate rather than under-estimate risks. Worm and clam data from laboratory
bioaccumulation studies and field-collected, site-specific fish and crab data were used to refine
the risk calculations and reduce some of the uncertainty associated with the risk assessment
scenarios and assumptions.

Another objective of the risk assessment is to provide information needed to evaluate potential
aternative aignments for the DMCF. The results of the risk assessment will support an
evaluation of risk reduction that could be achieved through potential remedial measures. By
evaluating potential ecological and human health risks from Coke Point Peninsula-related
chemicals in offshore environments under existing conditions, the risk assessment provides a
standard for comparison against conditions that would be expected if remedial measures were
put in place and a DMCF were constructed. As discussed above, the proposed DMCF and
associated design features would be expected to result in a beneficial reduction of source-related
risks. Design of the DMCF could be influenced by risk assessment results in the evaluation of
remedial aternatives for the offshore areas in the CMS. Potential remedial aternatives include
(but are not necessarily limited to) sediment capping, remedial dredging, and extending the
DMCF offshore by in-water dike construction. An appropriately designed DMCF could cover
sediments containing chemicals originating from the site. 1f the DMCF cannot be extended into
the offshore area due to design or regulatory constraints, the risk assessment results will facilitate
decisions regarding other offshore alternatives. Therefore, it is essentia to conduct a risk
assessment to quantify baseline risks as part of evaluating potential overall risk reduction.

Risk assessments can be performed using different methods and approaches. The specific
approach or method selected is based in part on the purpose of the assessment. To meet the need
to identify potential risk reduction and aid in planning, the assessment uses chemica
concentrations in sediment, surface water, fish, crab, and benthic organism tissue to calculate
risks to people and biota. Mathematical models are used to estimate the amount of each
chemical with which people or biota may come in contact, and information on chemical toxicity
is used to determine if these amounts could produce harm. Models involve uncertainty because
they use assumptions; as discussed above, assumptions were made that would over-estimate
rather than under-estimate risks to ensure protectiveness. There are other methods of risk
assessment that attempt to measure impacts without using exposure models; these include
epidemiologica studies and ecological community surveys. However, each of these methods
involves inherent uncertainty, and makes it difficult to attribute risk to specific chemical sources.
Use of models with chemical concentrations allows the assignment of risks to specific chemical
sources and potentially impacted locations. This is important information for determining
potential risk reduction and for planning potential project design.
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To accomplish the various objectives of the risk assessment, two separate human health risk
assessments (HHRA) are evaluated. The Risk Assessment for Public Health Impacts (HHRA-
PH) (Section 5) evauates the Coke Point Offshore Area based upon current, offshore conditions.
Currently, the offshore area around Coke Point is not expected to be frequently used or utilized
for swimming or other water activities, and it is expected that people would visit other, more
easily accessible areas available in close proximity to Coke Point Offshore Area (e.g., state
parks, private docks, etc.). However, there are no controls against these activities, so thereis a
potential for these activities. The HHRA evaluates human exposures that provide an estimate of
a site-specific exposure that takes into account mobility of aquatic organisms in the offshore
area. Results from studies of crab and fish tissue collected near Coke Point and standard
consumption and exposure rates are taken into account. Human exposures are modeled based
upon the Sparrows Point RCRA Corrective Action Documentation of Environmental Indicator
Determination (ISG 2005) and USEPA and MDE guidance (USEPA/MDE 2011a). The Risk
Assessment for Source Characterization and Site Planning (HHRA-SC) (Section 6) evauates the
Coke Point Offshore Areato aid the MPA with internal decision making for future site planning.
The HHRA-SC evaluates a more conservative site use assumption and provides a theoretical
maximum exposure that provides a conservative indication of potential contribution from
offshore sediment and surface water. The HHRA-SC relies on site-specific bioaccumulation
studies rather than field collected fish and crab to assess the contribution of the Coke Point
Offshore Areato risk associated with fish and crab consumption.

1.3 SITEHISTORY

The Sparrows Point Steel Mill Facility has along history of steelmaking activities. Pennsylvania
Steel built the first furnace at Sparrows Point in 1887. Bethlehem Steel Corporation purchased
the facility in 1916 and enlarged it by building mills to produce hot rolled sheet, cold rolled
sheet, galvanized sheet tin mill products, and steel plate. During peak steel production in 1959,
the facility operated 12 coke-oven batteries, 10 blast furnaces, and 4 open-hearth furnaces. Coke
production facilities were first built on Coke Point in about 1903, expanded through the 1930s
and 1950s, and operated until 1991 [Rust Environmental & Infrastructure (RE& | 1998)]. Coke
is carbonized coal, which is produced as a fuel for use in steel production by baking coal in a
heated oven. While awaiting sale, coal tar, a primary byproduct of coking operations, was
contained in the Coal Tar Storage Area along the east coast of Coke Point (Figure 1.2). The gas
stream from the coking ovens contained VOCs, including benzene, toluene, xylenes, and
diphenyl, which were removed from the gas using absorbing oil. The VOCs were extracted from
the oil and then distilled for sale in the Benzol Processing Area (Figure 1.2). Organic
compounds associated with these byproducts of the coking process, in particular benzene and
naphthalene, have been identified in previous reports as the primary constituents of concern in
groundwater on Coke Point (CH2MHill 2001). Coking operations ceased in 1991, and the coke
batteries have been torn down. The Sparrows Point Steel Mill Facility is still an active
steelmaking operation.

USEPA s the lead regulatory agency for the active enforcement of RCRA requirements at the
Sparrows Point Steel Mill Facility. A Consent Decree for the assessment and clean-up of the
Sparrows Point Steel Mill Facility was issued by USEPA and MDE in 1997. The Consent
Decree provided a synopsis of activities and conditions of concern at Sparrows Point, outlined
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corrective measures, and included requirements for interim measures, a Site Wide Investigation
(SW1) (URS 2005a), and a Corrective Measures Study which has not yet been conducted (USA
et al. 1997). In addition, the Consent Decree mandated a comprehensive evaluation of the
potential for both current and future risks to human health and the environment from current and
past rel eases of hazardous waste and hazardous constituents at the facility.

14 OFFSHORE CHARACTERIZATION RESULTS

Previous studies at the Sparrows Point Steel Mill Facility focused on documenting existing
conditions and characterizing the subsurface hydrogeology and groundwater impacts within five
specia study areas as defined in the Consent Decree. The Description of Existing conditions
(RE& 1 1998) reviewed the potential sources of impacts and proposed a detailed framework for
future investigations. Follow-up SWI reports focused on characterizing the nature and extent of
groundwater impacts within these study areas [CH2MHill 2001, 2002; URS Corporation (URS)
2005a, 2005b, 2006]. A Site Assessment prepared for MPA delineated the sources of chemicals
at Coke Point and evaluated the lateral and vertical extent of the transport of chemicals to the
offshore environments (EA 2009b).

Most of the Coke Point Peninsula consists of slag fill material approximately 30 feet (ft) thick.
Slag is a mixture of metal and rock produced as a by-product of steel making when metal ore is
melted. The underlying native geological formations include the Talbot Formation (primarily
soft marine silt and sand with bivalve shells) that is underlain by the Patapsco Formation
(generaly sand and gravel with lenses of sandy clay). The Tabot Formation in the area ranges
in thickness from 5 to 100 ft, and the Patapsco Formation ranges from 145 to 255 ft in thickness
(RE& | 1998).

Unconfined groundwater exists within a shallow agquifer composed of the slag fill material, and
intermediate and deep aquifers exist within the Talbot and Patapsco formations (URS 20053,
2005b). The three aquifers are hydraulically interconnected, but are partially separated in areas
by discontinuous lenses of silt and clay. Groundwater flow direction in the shalow aguifer is
radially away from the north-central portion of Coke Point toward adjacent shoreline areas
(Figure 1.2). More specificaly, radia flow on the western side of Coke Point, in the Benzol
Processing Area, is toward the Patapsco River to the west. Flow on the south side of Coke Point
is south toward the southern shoreline. Flow on the east side of Coke Point, in the Coal Tar
Storage Area, is toward the Turning Basin to the east. Groundwater flow direction within the
intermediate aquifer along the western portion of Coke Point is northwestward, apparently
influenced by historic pumping activities in the area of the Graving Dock (URS 2005a, 2006).
Groundwater flow direction within the intermediate aguifer along the eastern portion of Coke
Point is south-southwest in the apparent direction of the natural gradient. Groundwater flow
direction within the deep aquifer is unidirectional to the east-northeast.

Observed groundwater impacts resulting from historic releases on the Coke Point Peninsula are
limited to the shallow and intermediate aquifers. Impacts to shalow groundwater include
dissolved mono aromatic hydrocarbons (MAHS), in particular benzene and toluene, emanating
from the Benzol Processing Area that migrate in a westerly and northwesterly direction toward
the Patapsco River and the Graving Dock Area (URS 2005a, 2006). Impacts to shallow
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groundwater also include dissolved PAHS, primarily naphthalene, emanating from the Coal Tar
Storage Area that has migrated in an easterly direction toward the Turning Basin (URS 20053,
2006). High concentrations of benzene (Suthersan 1997) occur within the intermediate aquifer
of the site region referred to as the Graving Dock Area (Figure 1.2), presumably because historic
pumping activities beneath the Graving Dock pulled the shallow groundwater benzene plume
downward and northwestward (URS 2005a, 2006).

Recent field investigations by MPA (EA 2009a, 2009b, 2010c) further delineated the sources
[i.e.,, non-agueous phase liquid (NAPL) and impacted dlag fill material] of the previously
observed subsurface impacts in the Benzol Processing, Graving Dock, and Coal Tar Storage
Areas, and assessed the effects of the sources on surface water and sediment quality in the
Patapsco River and the turning basin adjacent to Coke Point. Results of the offshore
investigation revealed dissolved MAHs and PAHSs in surface water off the northwestern and
eastern parts of Coke Point (EA 2009a, 2009b). Based on modeling, the occurrence of these
offshore dissolved constituents appeared to be related to impacted groundwater entering near-
shore waters from the identified onshore source areas. Offshore sediment also had elevated
PAHs and metals. PAH fingerprinting, a forensic sampling and analysis method used to link
weathered contaminants and their by-products to their source, suggested that the sediment
impacts are related to rel ease(s) resulting from industrial practices at Coke Point (EA 2009b). As
aresult, surface water and sediment are potential media of concern for offshore receptors.

The most recent field investigations (Appendix H) involved collection of fish, crab, and
sediments from the Coke Point and Sollers Point (Patapsco River background) areas. The fish
and crab tissues were analyzed for metals, PAHs, and PCBs. Composited sediment was
analyzed for these chemicals and was utilized by EA’s ecotoxicology laboratory to perform
bioaccumulation studies with clams and worms. After a 28-day exposure period, clam and worm
tissue were also analyzed for metals, PAHs, and PCBs. The laboratory bioaccumulation tests
performed as part of this study provide evidence that metals, PAHs, and PCBs in Coke Point
sediments are available for uptake. Statistical comparisons indicate that metals, PAHs, and
PCBs are bioaccumulated in greater amounts from Coke Point sediments than from sediments in
a nearby background area in the Patapsco River. This indicates that the Coke Point Offshore
Area causes a higher level of exposure than surrounding areas and contributes these chemicals to
the local food chain. Study results indicated that more chemicals were detected at higher
concentrations in lower trophic level organisms than in crabs and fish, and that higher
concentrations were detected in crabs and whole body fish than in fish filets. This
bioaccumulation study provides sediment bioaccumulation factors (BAFs) for use in estimating
benthic organism uptake from sediments, and exposure point concentrations (EPCs) as estimates
of crab and fish tissue concentrations. Metals accumulated in laboratory bioaccumulation test
tissue (clam and worm) at wet weight concentrations no more than 10 percent of the sediment
dry weight concentrations. PAHs and PCBs accumulated to wet weight tissue concentrations
between 10 and 35 percent of dry weight sediment concentrations.
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2. CONCEPTUAL SITE MODEL

A Conceptual Site Model (CSM) has been developed for the offshore area around the Coke Point
Peninsula. This CSM examines the potential chemical sources, chemica fate and transport
mechanisms, exposure routes, and potentia receptors for the offshore area to identify complete
exposure pathways that require assessment. These exposure pathways link receptors (i.e. aquatic
biota, wildlife and humans) to the elevated chemical concentrations observed in the offshore
environment.

This CSM for the Coke Point Peninsula offshore area identifies:

e the potential sources and release mechanisms for chemicals with elevated concentrations,
e thefate and transport of these chemicals,

e themediaof concern at the offshore ares,

e potential pathways to ecological and human receptors, and

e potential wildlife receptors and human popul ations that could be exposed.

Exposure pathways that are complete and significant for the offshore area are included in the risk
assessment. An exposure pathway describes the mechanism by which a potential receptor
contacts chemicals present at a site. A complete exposure pathway requires the following four
components:

e asource and mechanism of chemical release to the environment,

e an environmental transport medium for the released chemical,

e apoint of potential contact with a medium containing chemicals, and

e an exposure route (e.g., ingestion or dermal absorption) at the point of exposure.

All four components must exist for an exposure pathway to be complete and for exposure to
occur. Incomplete exposure pathways do not result in actual exposure of receptors and are not
guantitatively evaluated in the risk assessment. The exposure pathways for the ecological and
human heath components of the risk assessment are summarized in Figures2.1 and 2.2,
respectively.

2.1 CHEMICAL SOURCESAND RELEASE MECHANISMS

Potential sources of chemicals that have affected the offshore environments adjacent to the Coke
Point Peninsula include the facilities, equipment, resale products, and waste associated with the
steel-making process, as well as impacted landside media (slag, soil, and groundwater). The
Sources are:

e Groundwater plumes — Two groundwater plumes containing elevated concentrations of
VOCs and PAHs were shown to be migrating into surface water (URS 2005a, 2006; EA
2009b). One plume is associated with the Benzol Processing Area on the west side of the
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site, and one is associated with the Coal Tar Storage Area on the east side. Generally, the
plume on the west side of the site contributes benzene; the plume on the east side
contributes naphthalene.

e Slag and coal tar — The Coke Point Peninsula consists of an approximately 30-ft layer of
slag from steel-making operations (EA 2009b). This slag acts as a potential source of
metals, such as lead and zinc. The slag aso may be associated with the products of
combustion of hydrocarbons, which would include PAHs. Slag could aso contain
dioxins if PCBs or other chlorinated organic compounds were combusted.

e Graving Dock Area operations — Organotin compounds were used as anti-fouling
compounds on ship hulls, and historical ship construction and repair operations may have
contributed organotins to sediments in the Graving Dock Area.

e Hydraulic equipment and transformers — The 1999 RCRA Environmental Indicators
Determination for the site indicates that PCBs are a constituent of interest for the
Sparrows Point Steel Mill Facility (USEPA 1999a). While this determination indicates
that they are unlikely to have been released offshore, PCBs were identified in offshore
sediment sampling in a pattern consistent with a landside source, which has yet to be
determined (EA 2009z, 2010c).

2.2 CHEMICAL TRANSPORT

Fate and transport pathways describe the transfer of elevated concentrations of chemicals
between environmental media and between different portions of the site (Figures 2.1 and 2.2).

There are several important pathways by which chemicals may enter surface water. Chemicals
in groundwater may be transported to surface water at seeps. Elevated chemical concentrations
in groundwater are currently migrating into surface water on the west and east sides of Coke
Point (EA 2009b). These chemicals may become bound in sediments or may remain dissolved
and enter the water column. Chemicals may aso be transported into surface water from
sediment. Sediment may become suspended in surface water, and chemicals bound to sediment
may become dissolved in water dependent on groundwater chemistry.

Chemicas in dag or soil may be transported by erosion, leaching, runoff, and
adsorption/desorption. Slag onshore may be eroded and transported directly into the offshore
environment. Similarly, erosion and deposition may carry sediment containing chemicals farther
away from the site. Metals and other chemicals in slag may be dissolved in water during
precipitation events. These may be leached downward into groundwater or may dissolve in
surface runoff. Slag that is already submerged offshore forms part of the sediment. Depending
on environmental conditions, chemicals in sediment may dissolve/desorb into the water column;
aternatively, the sediment may adsorb chemicals from the water column.

Chemicals such as PCBs, dioxins, and organotins are hydrophobic and tend to bind to sediments;
they do not tend to become dissolved in the water column. Chemicals such as VOCs and PAHs
demonstrate variable dissolution, which depends on their overall concentration in the water
column. Metals vary in their solubility based on pH, concentration, and the presence of oxygen.
Reducing conditions in brackish, permanently submerged sediments tend to produce forms of
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most cationic metals (i.e., copper, lead, nickel, zinc) that remain bound in sediment, but these
same reducing conditions may favor solubilization of select metals (e.g., arsenic).

Chemicals could become airborne by vaporization from surface water. Given the concentrations
of volatile chemicals previously observed in surface water, this is expected to be a relatively
insignificant pathway. Another pathway is historic deposition of combustion product chemicals
from the air.

Bioaccumulation is also a relevant transport pathway. Plants and animals that come in contact
with elevated concentrations of chemicals in sediment or water may uptake chemicals, and
depending on the chemical and the organism, these chemicals may accumulate in tissue. Several
metals (e.g., arsenic and lead), PCBs, and dioxins are known bioaccumulators. PAHs may
bioaccumulate in crustaceans and other benthic organisms.

2.3 MEDIA OF CONCERN

Based upon chemical sources and release mechanisms, potential media of concern for this risk
assessment are sediments and surface water near the Coke Point Peninsula within the Patapsco
River and the Turning Basin. As discussed above, chemicals in groundwater may be transported
to sediment and surface water at seeps. Chemicals in soil may affect surface sediment and
surface water through erosion and runoff from the Coke Point Peninsula to the Patapsco River.
For surface water, the full extent of the water column is considered to be the exposure medium.
Surface media are the primary concern because these are the media fish, wildlife, and other
receptors are most likely to contact. Subsurface sediments (sediments deeper than 1 ft in depth)
are unlikely to provide a significant route of exposure to ecological or human receptors;
therefore, exposure pathways for subsurface sediments are not considered complete. The risk
assessment does not eval uate future hypothetical risks that could occur if site conditions change;
such changes would include redistribution of chemical concentrations in the sediment profile due
to erosion or mixing. Concentrations of some chemicals are higher in the subsurface than at the
surface; the fact that subsurface sediments could be exposed in the future is an uncertainty
discussed further in Sections 4.3, 5.6, and 6.6.

Results of previous studies confirm that surface sediment and surface water have been affected
by chemicals from the site (EA 2009b). Previous sampling has found dissolved VOCs and PAHs
in surface water connected to onshore source areas. Offshore sediment also had elevated PAHS
and metals. PAH fingerprinting suggested that the sediment impacts are related to release(s)
resulting from industrial practices at Coke Point (EA 2009b). Groundwater connections to
surface water still exist, and slag from past activities is still present in onshore and offshore
environments. As a result, there is a continual mechanism for the release of chemicals to the
offshore surface water and surface sediments.

24 ECOLOGICAL RISk — EXPOSURE PATHWAYSAND RECEPTORS

The conceptual site model for the ERA is based on an examination of site ecology. Based on the
habitats and species expected offshore, complete pathways, assessment endpoints, and
representative receptor species are selected for evaluation in the risk assessment.
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24.1 Site Ecology

The Coke Point Peninsula is surrounded by the Patapsco River to the west and south, and the
Turning Basin to the east. The water bodies around Coke Point are typicaly well mixed
mesohaline aquatic environments in which chemical transport is affected by tidal flow and
surface water input from storm events (EA 2009b). Water depths adjacent to the Coke Point
Peninsula are typically 2.5 to 6 ft near the shoreline, and drop off to deeper than 10 to 15 ft
within 100 ft of the shoreline (GBA 2005). Sediments are predominantly silty clay (EA 2003,
2009a, 2009b), with a substantial occurrence of slag close to the shoreline. Water quality in the
Patapsco River is often poor because of eutrophication, and anoxic bottom water conditions have
been measured in the vicinity of the Coke Point Peninsula (EA 2003)

A reconnaissance study (EA 2003) characterized shoreline habitats aong the Coke Point
Peninsula. Most of the upland areas around the Coke Point Peninsula provide little or no habitat.
Vegetation along the shoreline is sparse and comprised primarily of invasive and/or exotic
species. Birds, including herons, cormorants, terns, gulls, and ospreys, utilize offshore areas,
including the shoreline and/or open water, and a cove on the western shoreline provides some
deciduous cover near which ospreys have nested. No evidence of mammals or rare, threatened,
or endangered species was observed during the reconnaissance study. Table 2.1 provides a list
of threatened or endangered species that could potentially be present offshore, however, no rare
species were identified as potentially present [Federa Energy Regulatory Commission (FERC)
2008].

The offshore environment adjacent to the Coke Point Peninsula was also characterized in the
reconnaissance study through fisheries studies, benthic community surveys, and review of
submerged aguatic vegetation (SAV) maps (EA 2003). White perch and Atlantic silversides
dominated fish surveys, athough other fish species and blue crabs were collected. Benthic
community survey results were evaluated using the Benthic Index of Biotic Integrity. The
evauation found that two survey locations south of Coke Point were marginally degraded, while
two survey locations west and east of Coke Point within the offshore area met restoration goals.
SAV maps of the area showed no stands of SAV for the years preceding the study (EA 2003).
Wetland plants and SAV were not identified as abundant at the offshore area (EA 2003), but
phytoplankton was found in the water column (EA 2004).

24.2 Assessment Endpoints

Assessment endpoints are clear statements of an environmental value to be protected from
impacts (USEPA 1997a). Assessment endpoints are usually defined in terms of an ecological
entity and its attributes. The selection of assessment endpoints is based on the fundamental
knowledge of site ecology, and incorporates consideration of the COPCs, exposure pathways,
toxic mechanisms, and potentially important exposure groups. Per USEPA guidance (USEPA
1997a), the focus of the ERA is to protect the ecological values at the site-wide population or
community level except where threatened or endangered species are concerned.
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The following preliminary assessment endpoints were defined to reflect the potential impacts of
complete and significant exposure pathways and to aid in selecting representative receptor
Species:

e Viability of aguatic and benthic organism communities, and
e Viability of wildlife communities including piscivorous (fish-eating) birds and mammals.

Given the poor shoreline habitat, water depth, and poor water quality, the current offshore
environment around the Coke Point Peninsula is considered unlikely to support SAV or wetland
plants. Therefore, viability of wetland plants/SAV was not considered as an assessment
endpoint. Phytoplankton that are present in the surface waters of the offshore area are
considered part of the aquatic and benthic community in the assessment.

The assessment endpoint for wildlife includes feeding guilds or taxa likely to use offshore area
habitats. Previous studies have identified several species of fish as utilizing the offshore area.
Therefore, piscivorous species which may consume benthos, crabs or fish are appropriate as
potential wildlife receptors for wildlife. Because the offshore area is not expected to support
SAV or wetland plants, herbivorous wildlife are not considered potential receptors.

Birds have been observed using the offshore area (EA 2003), and mammals, while they were not
observed during habitat surveys (EA 2003), could be expected in near-shore environments.
Therefore, birds and mammals are considered potential receptors. There are limited methods to
assess risks to reptiles and amphibians quantitatively. Therefore, reptiles and amphibians are not
included in the selection of representative receptors.

2.4.3 Exposure Pathway Analysis

Ecologica receptors of concern that are potentially present at the offshore area include wildlife
(birds and mammals) and aguatic/benthic organisms (fish, crab, invertebrates, and plankton).
The major routes of exposure and their applicability to each of these receptor groups are
presented in Figure 2.1 and discussed below.

I ngestion

The most significant exposure route for wildlife is ingestion of chemicals in impacted media
(USEPA 2003a). Wildlife may ingest chemicals in environmental media by drinking surface
water or by incidentally ingesting soil and sediment while grooming or foraging. Chemicals may
bioaccumulate in the tissue of plants and animals. Wildlife may also ingest chemicals
accumulated in plants and animals that they consume as food. The Coke Point Peninsula
offshore area is expected to support a range of wildlife, including species that consume
invertebrates, small birds and mammals, and fish or aquatic organisms. Ingestion of chemicals
in sediment, surface water, and/or food is considered a complete and potentially significant
exposure pathway for aguatic and benthic organisms and wildlife. Because surface water is
brackish, consumption would be primarily through incidental ingestion during swimming or
wading.

Exposure through ingestion varies based on the feeding habits and foraging range of the species
evauated. Some aguatic organisms such as clams and worms have small home ranges and may
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live and feed within the same several hundred foot wide area their entire lives. Other organisms
such as fish, crabs, and wildlife, may feed in a specific area for days or months, but may leave
the area to forage elsewhere.

Direct Contact/Der mal Contact

Aquatic and benthic organisms may be exposed to chemicals in sediment and surface water
through direct contact and absorption through the skin and gills. Based on this information,
direct exposure to sediment and surface water is considered a complete and significant pathway
for aguatic and benthic organisms. Organisms such as clams and worms that live in the sediment
and have small home ranges are likely to receive the greatest direct contact exposures, while
more mobile organisms that also inhabit the water column are likely to have lower exposures.

Wildlife may be exposed to chemicals in air, soil (both surface and subsurface), sediment, or
water via direct contact during foraging or burrowing. USEPA guidance identifies that, in most
cases, dermal exposures are likely to be less significant than exposures through ingestion and
their evaluation involves considerable uncertainty (USEPA 2003a). Given that fur and feathers
are likely to limit dermal absorption of many chemicals, this exposure route is considered
complete but relatively insignificant for wildlife. Therefore, dermal exposure for wildlife is not
guantitatively evaluated in the ERA.

Inhalation

Inhalation is a potentially complete pathway for wildlife. Animals may inhale chemicals which
have volatilized or which are adsorbed to airborne particulates. USEPA guidance indicates that,
in general, inhalation pathways are likely to be insignificant compared to ingestion pathways
(USEPA 20034). Given the low importance set for both airborne fate and exposure, inhalation
exposures are not quantitatively evaluated in the ERA.

2.4.4 Selection of Representative Receptor Species

Ecologica receptors potentialy present at the offshore area include wildlife (birds, mammals)
and aquatic and benthic organisms. Because the ERA cannot quantitatively evaluate all of the
species/receptors potentially present at a site, representative receptor species are selected. These
species act as surrogates for other species that have similar diets/feeding habitats.

Selection of representative receptor speciesis based on several factors:
1) thelikelihood of a species to use the offshore area and the area immediately surrounding

the offshore ares;

2) the potential for exposure to offshore area-related chemicals based on the feeding habits
and life history of the organisms/guild represented by the receptor species;

3) the availability of life history and exposure information for the selected receptor species;
and

4) theavailability of toxicity information for the representative receptor species.
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To identify potentially affected species, groups, or guilds, the feeding guilds of the organisms
known to occur in the area were reviewed. Previous studies indicated that fish and
crustaceans are present at the offshore area (EA 2003); therefore, aguatic and benthic
organisms as well as crab- or fish-eating (piscivorous) wildlife are potential receptors. Based
on this information and the determination of the assessment endpoints, the receptors
evauated in this ERA are:

e gquatic organismsincluding crustaceans, fish, and algas;
e benthic organisms including crustaceans, fish, bivalves, worms, and algae;
e piscivorous birds; and

e piscivorous mammals.
Aquatic and Benthic Organisms

Toxicological benchmarks for the evaluation of risk to aguatic and benthic organisms are based
on a wide variety of species and taxa, including crustaceans, fish, bivalves, worms, and agae.
Therefore, the overall aguatic community or benthic community is identified as the
representative receptor. The benchmarks used in the evaluation are highly precautionary and are
typically based on organism exposures to environmental media through a variety of pathways,
including direct exposure and ingestion. Therefore, both of these pathways are examined in the
assessment.

Piscivorous Wildlife

Two species were selected as representative receptors for piscivorous avian species. The great
blue heron (Ardea herodias) is selected as an avian receptor species for evaluating potential
adverse effects to birds from the ingestion of aquatic and benthic prey at the Coke Point
Peninsula. Great blue heron are known to eat fish, invertebrates, and amphibians among other
things. The heron is chosen as a receptor because it is likely to hunt in the shallower waters
along the shoreline of the Coke Point Offshore Area, where it can walk through the water and
capture prey with its bill. The osprey (Pandion haliaetus) is selected as an additional avian
receptor species at the Coke Point Peninsula. Ospreys were observed at the offshore area. The
osprey’s diet is comprised almost exclusively of fish, with some aguatic invertebrates such as
crabs. Unlike the heron that hunts primarily in the shallows, osprey can hunt in deeper waters,
diving feet-first into the water to grab fish from near surface. Exposure data are available for
guantitative evaluation of both great blue heron and osprey food chain exposures. As
representative receptors, heron and ospreys act as surrogates for other piscivorous birds
including gulls, cormorants, and terns.

Two species were selected as representative receptors for piscivorous mammal species. The
raccoon (Procyon lotor) is selected as a mammalian receptor species for evaluating potential
adverse effects to mammals from the ingestion of fish and aguatic invertebrates. The raccoon’s
diet is very diverse but includes the consumption of fish and other aquatic animals. Although the
raccoon is unlikely to feed in deeper water, they may feed in the shallows along the shore. The
river otter (Lontra canadensis) is selected as an additional mammalian receptor species. A river
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otter's diet consists primarily of fish and occasionally other agquatic organisms. Otter are not
necessarily expected to frequent Baltimore Harbor and the Coke Point Area in specific due to
their heavily industrial nature. However, their occasional presence is a possibility, and they
provide a representative receptor which can feed in deeper water beyond the shoreline. While
the Coke Point shoreline does not provide ideal habitat for river otter, past impacts to the
shoreline are part of the reason it provides poor habitat. Exposure data are available for
guantitative evaluation of raccoon and otter food chain exposures. As representative receptors,
otters and raccoon act as surrogates for other piscivorous mammals. While piscivorous
mammals have not been directly observed utilizing the offshore area, otter and raccoon are
evaluated as a precautionary measure.

In addition to the ingestion of chemicals in food items (prey), the inadvertent ingestion of
chemicals in sediment and direct consumption of chemicals in surface water is evauated for the
above species. Wildlife may consume prey from different levels within the food chain. Prey
may include lower trophic level organisms such as worms, mussels, small crustaceans, or other
bivalves. Prey may also include fish or mature crabs higher in the food chain. Prey lower on the
food chain are often less mobile and would experience more prolonged direct exposure to
chemicals in sediments around Coke Point. Prey higher on the food chain are often very mobile,
and may spend less time at Coke Point; however, they may bioaccumulate high concentrations of
chemicals such as PCBs which tend to biomagnify up the food chain. Therefore, separate
evaluation of different types of prey iswarranted.

It isimportant to note that, while the risk assessment typically quantifies the potential for adverse
effects to individual organisms, the objective is to be protective of the populations that use the
areas around the Coke Point Peninsula. Because few methods are available to extrapolate the
potential for adverse effects from the individual level to the population level, it is assumed that if
there is no potentia for direct adverse effects to individual organisms, then it is also unlikely for
there to be the potential for direct adverse effects to populations. Similarly, it is assumed that if
there is the potential for adverse effects to individua organisms, then there is also the potential
for adverse effects to populations. The methodology used to evaluate exposure scenarios for
these receptorsis discussed further in Section 4.0.

2.5 HUMAN HEALTH RISK — EXPOSURE PATHWAYSAND RECEPTORS

The CSM for the HHRA is based on a determination of expected activities within the offshore
areas. Based on the types of activities expected in the offshore environment, representative
receptor populations and their activities are selected for evaluation in the HHRA.

25.1 Site Conditions

The Coke Point Peninsula is surrounded by the Patapsco River to the west and south, and the
Turning Basin to the east. The offshore area surrounding the Coke Point peninsula is a low
frequency use recreational area. Other areas that present a more attractive area for recreationa
use are present in close proximity but not adjacent to the Coke Point Peninsula. It is expected
that people will visit the Coke Point Offshore Area infrequently and for short periods of time.
However, there are no controls that prohibit use of the offshore areas around the peninsula, and
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people are known to use the Coke Point Offshore Area for fishing or crabbing. White perch,
Atlantic silversides, blue crabs, and other fish species were found in fish surveys completed
within the offshore area.

2.5.2 Potential Receptorsand Exposure Pathways

Based on the documented and potential uses of the offshore area, two populations are identified
as potential receptors. recreational users and commercial watermen. Complete exposure
pathways for these receptors are presented on Figure 2.2.

Recreational Users

Recreational users can access the offshore environment of the Coke Point Peninsula by boat.
Recreational users could use the surface water bodies adjacent to Coke Point for swimming or
fishing. This results in a complete contact point with chemicals identified in surface water.
Because of the brackish nature of the surface water, only incidental ingestion of surface water
while swimming is expected to occur. The primary contact with surface water is expected to be
through dermal contact while swimming. Water depths adjacent to the Coke Point Peninsula are
typically 2.5 to 6 ft near the shoreline, and drop off to deeper than 10 to 15 ft within 100 ft of the
shoreline (GBA 2005). As a result, there is a possibility that recreational users may contact
sediment while swimming within shallow areas of the offshore areas. Therefore, dermal contact
with sediment is also considered a complete exposure pathway for recreational users, as a
conservative measure. The dermal area of the recreational user exposed to sediment is the foot
and lower leg. It is aso expected that recreational users engage in fishing and crabbing in the
area and consume their catch. Therefore, recreational users are evaluated for both fish and crab
ingestion. Recreational users are evaluated for three age ranges. a child (3 to 6), an adolescent
(age 6 to 16), and an adult (>16 years). Although regulatory guidance suggests the use of the age
range of O to 6 years for a child exposure, it is assumed that a child aged 0 to 3 years would not
swim or consume fish/crabs from the Coke Point Offshore area.

The following exposure routes are considered complete for recreational users:

Dermal contact with surface water,
Incidental ingestion of surface water,
Dermal contact with sediment, and
Ingestion of fish and crabs.

Commercial Watermen

Commercia watermen are also potential users of the offshore areas near the Coke Point
Peninsula. Based upon local fishing methods, it is assumed that the fishermen come in contact
with surface water and sediment during fishing activities. Therefore, surface water and sediment
dermal contact with the skin is considered a complete exposure pathway. The dermal area of the
watermen exposed to surface water and sediment is the hands and forearms only. Incidental
ingestion of surface water and sediment while fishing is likely to be non-existent to minimal and
is not considered a complete exposure route. It is expected that the watermen ingest the fish and
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crabs collected from the area around the Coke Point Peninsula. Commercial watermen are
assumed to be adults (>16 years).

The following exposure routes are considered complete for the commercial watermen:

e Derma contact with surface water,
e Derma contact with sediment, and
e Ingestion of fish and crabs.

The methodology used to evaluate exposure scenarios for these receptors is discussed further in
Sections 5 and 6.
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3. DATA USED FOR RISK ASSESSMENT

Both the ecological and human health portions of the risk assessment are based on site-specific
studies of chemical concentrations in environmental media, including sediments, surface water,
field-collected fish and crab tissue, and worm and clam tissue from laboratory bioaccumulation
studies for both the Coke Point Offshore Area and the Patapsco River Background Area.
Chemical anaytical data from severa sources were compiled and analyzed statisticaly to
provide inputs for the risk assessment and allow quantitative evaluation. The subsections below
describe the data sources and rationale for their inclusion (Section 3.1), methods of data quality
evaluation (Section 3.2), and the methods used to statistically summarize data for use in the risk
assessment (Section 3.3). Sample groupings and specific samples used in the risk assessment are
summarized in Table 3.1 and listed in Appendix A. Sample locations are shown in Figures 3.1
and 3.2. Data are also available from sample locations in other areas of the Patapsco River.
Sources of data and the rationale for data inclusion are discussed below. An evaluation of
aternative treatments of analytical data is provided in the Sensitivity Analysis in Appendix G;
important conclusions of Appendix G that affect the interpretation of results are included in this
section and in the risk assessment conclusions.

3.1 DATA SOURCES

Data are available for the Coke Point Offshore Area and the Patapsco River from a number of
studies. Some of these were specifically designed to evaluate chemical sources at Coke Point,
while others were designed for other purposes. As discussed in the CSM, the exposure media of
concern are surface sediment and surface water; subsurface sediments were not included in the
assessment. Only surface grab samples of 1 ft in depth or less were utilized in the assessment.
In total, data were used from 37 sediment, 96 surface water, 10 composite fish tissues, and 10
composite crab tissue samples collected in the Coke Point Offshore Area. Data are aso available
from 5 composite clam and 5 composite worm tissue samples from laboratory bioaccumulation
tests performed using a Coke Point sediment composite. These samples are al located within an
area extending approximately 0.5 miles offshore from the Coke Point shoreline, and represent
the mediamost likely to be influenced by Coke Point.

For the Patapsco River Background Area, data are available for 6 sediment, 9 surface water, 10
composite fish, and 10 composite crab tissue samples. In addition, data are available from 5
composite clam and 5 composite worm tissue samples from laboratory bioaccumulation tests
performed using a background area sediment sample. The Patapsco River Background samples
were collected from areas of the Patapsco River selected in the risk assessment work plan (EA
2010a) that would likely be beyond the influence of Coke Point and representative of regional
background conditions for use in drawing relative comparisons to Coke Point data. Two samples
(BKGD-SED-02 and -03) are located south of Coke Point and the Harbor channel. One sample
(BKGD-SED-01) is located west of Coke Point and the Harbor channel. These locations were
chosen because they are expected to represent soft sediments in depositiona areas receiving
inputs from the Patapsco River; samples included both surface sediment and water. Samples
EH-2, EH-3, and EH-4 are located west of the Francis Scott Key Bridge near Sollers Point.
These were used as reference locations in a previous study and thus were considered
representative of near shore conditionsin the Patapsco River; samplesincluded only sediment. It
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isimportant to note that the purpose of this risk assessment is to quantitatively evaluate potential
risks from exposure to the offshore areas adjacent to the Coke Point Peninsula. Thus risk results
based on nearby samples in the Patapsco River are included as comparison values to provide
context, and are not intended as a comprehensive characterization of risks across the full reach of
the Patapsco River.

3.1.1 Site Assessment for the Proposed Coke Point Dredged Material Containment
Facility at Sparrows Point (EA 2009b)

A Site Assessment (EA 2009b) was performed in 2009 to support evaluation of the proposed
Coke Point DMCF. The Site Assessment examined both onshore and offshore media; it included
surface sediment and surface water sampling at a total of 18 offshore locations around the entire
Peninsula. VOC, metals, and PAH concentrations were determined in the surface and subsurface
sediment samples. VOC and PAH concentrations were determined in surface water samples at
the surface, middle, and bottom of the water column. Given that these data were collected
specifically to characterize sediment and surface water chemistry in the area of concern around
Coke Point, they were considered suitable for inclusion in the risk assessment. Data are
evaluated quantitatively in the risk assessment as part of the Coke Point Offshore Area. Data
were validated following USEPA protocol (USEPA 1992). For sediment, only surficial grab
samples of 1 ft in depth or less are utilized in the assessment. Subsurface sediment samples
collected from depth intervals of 0 to 2 ft or deeper were not used in the assessment because
these were considered more representative of subsurface sediment.

3.1.2 Work Plan Addendum, Additional RCRA Facilities Investigation, Sparrows Point
Peninsula, Offshore Area, Baltimore, Maryland (EA 2010a, 2010c)

Data from the Site Assessment were evaluated in the work plan for the risk assessment (EA
2010b) and found to provide the most recent, complete characterization of metals, PAHs, and
VOCs in Coke Point Offshore Area sediment and surface water to date. However, the risk
assessment Work Plan identified several data gaps associated with use of the data for risk
assessment. EA proposed additional sampling in an addendum to the RCRA Facilities
Investigation Work Plan (EA 2010a) and conducted sampling in March 2010 (EA 2010c).
Additional sediment samples were collected and analyzed for metals, PAHs, and VOCs to better
define the spatial extent of these chemicals. Also, sediments from both new sample locations
and a subset of past sediment sample locations were sampled and analyzed for PCBs, dioxins,
furans, and organotins because these chemicals were identified as potentialy site related.
Additional surface water samples were collected from three different depths at new sample
locations and a subset of past locations and analyzed for metals, PAHs, and VOCs to better
define spatial extent of these chemicalsin surface water.

Surface water from three depths and sediment were also collected from three offsite background
locations specifically chosen to provide data relevant to the risk assessment. Background sample
locations were chosen in expected depositional areas of the Patapsco River beyond the
anticipated influence of Coke Point or other distinct potential point sources of chemicals, and
outside the Federal navigation channels. Two locations are located approximately one mile south
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of Coke Point and also south of the Brewerton Navigation channel, and one sample is located
approximately 1 mile northwest of Coke Point near the Francis Scott Key Bridge (Figure 3.2).

From this study (EA 2010c), chemica analytical data are available from 29 surface sediment
samples and 96 surface water samples collected from 19 locations in the Coke Point Offshore
Area. Chemical anaytical data are also available from 3 sediment and 9 surface water samples
from 3 locations in the Patapsco River Background Area. For sediment, only surficia grab
samples of 1 ft in depth or less are utilized in the assessment. Data were validated following
USEPA protocol (USEPA 1992). The sampling design and analytical suites were chosen
specifically to provide data relevant to the risk assessment. Therefore, these data are evaluated
guantitatively in the risk assessment as part of either the Coke Point Offshore Area or the
Patapsco River Background Area dependent on location.

3.1.3 CokePoint Dredged Material Containment Facility Pre-Pilot Study Sediment
Characterization (EA 2009a)

The Pre-Pilot Study (EA 2009a) was conducted to delineate the horizontal and vertical extent of
the impacts to offshore sediment in an area preliminarily proposed for access channel dredging
based on preliminary configurations of a potential DM CF at the Coke Point Peninsula site. The
study included sampling surface sediment at a total of six locations oriented in a transect at the
southeastern portion of the offshore area. Surface sediment was anayzed for metals, PCBs,
semivolatile organic compounds (SVOCs), dioxins, VOCs, PAHSs, and pesticides. Surface water
was anayzed for metals, PCBs, SVOCs, VOCs, PAHSs, and pesticides. These sample locations
are situated in the Coke Point Offshore Area. Data from these samples were identified as
potentially useful for the risk assessment and were subsequently validated following USEPA
protocol (USEPA 1992). These data are evaluated quantitatively in the risk assessment as part of
the Coke Point Offshore Area. Only surficial sediment grab samples of 1 ft in depth or less are
utilized in the assessment.

3.1.4 FYO05and FY08 Evaluation of Dredged Material: Baltimore Harbor Federal
Navigation Channels (EA 2007, 2009c)

Sediment data are available from periodic sampling conducted in Baltimore Harbor channels
near Coke Point. This sampling is conducted every 3 years to support dredging of Federal
navigation channels. The Brewerton Angle and Brewerton channels are |ocated near Coke Point.
Sampling from these navigational channels (EA 2009c, 2007) included chemical analysis of
surface sediments from five locations in Brewerton Channel and five locations in Brewerton
Angle and chemical analysis of two site water samples in each channel reach. Samples were
anayzed for metals, PCBs, SVOCs, PAHS, pesticides, dioxins, and organotins. These channels
are dredged regularly; therefore, sediments in the channels were not considered representative of
depositional sediments in the Patapsco River. Therefore, data from this sample area are
considered representative of other far field areas within the Patapsco River, but are not
considered as part of the Patapsco River Background Area.  Surface sediment data for other far
field areas of the Patapsco River were not used quantitatively in the risk assessment.
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Surface water data are also available from 13 samples collected |ocated within Baltimore Harbor
and the Patapsco River. Samples were analyzed for metals, PCBs, SVOCs, PAHSs, pesticides,
dioxins, and organotins. These samples are |ocated distant from the area of concern, and data are
unvalidated. Therefore, data were not used quantitatively in the risk assessment. However,
surface water samples from the most recent sampling event (EA 2009c) are considered
representative of widespread, far field conditions in the Patapsco River, and are used as part of
the Sensitivity Analysis presented in Appendix G. The Sensitivity Analysis evaluates data from
11 of the 13 samples to provide context for sample results from background samples discussed in
Section 3.1.2 (EA 2010a). Samples Northwest Channel (East and West Branches) were excluded
because they are located near known areas of elevated chemical concentrations.

3.1.5 Feasibility Studies of Sparrows Point asa Containment Site for Placement of
Harbor Dredged Material: Environmental Conditions (EA 2004)

Sediment data are available from a feasibility study conducted to characterize environmental
conditions around Sparrows Point pertinent to use as a containment site for placement of Harbor
dredged material (EA 2004). The Feasibility Study included sediment sampling at four locations
a multiple depths, and samples were analyzed for metals, PCBs, SVOCs, VOCs, PAHSs,
pesticides, dioxins, and organotins. These samples are located distant from Coke Point.
Sediment samples EH-2 through EH-4 are located to the northwest near the Francis Scott Key
Bridge. Sample EH-1 islocated to the east of Sparrows Point. Data were validated. Data from
samples EH-2 through EH-4 are considered representative of background within the Patapsco
River, and are therefore considered as part of the Patapsco River Background Area.

3.1.6 Reconnaissance Study of Sparrows Point asa Containment Site for Placement of
Harbor Dredged Material: Environmental Conditions (EA 2003)

Sediment data are avalable from a reconnaissance study conducted to characterize
environmental conditions around Coke Point pertinent to potential use as a containment site for
placement of Harbor dredged material (EA 2003). This study included five locations to the west,
south, and east of Coke Point. Surface sediment samples were analyzed for metals, PCBs,
SVOCs, PAHSs, dioxins, pesticides, and organotins. Data were reviewed for relevance and
usability in the risk assessment work plan (EA 2010b). Sediment samples S-B1 through S-B4
are located in the Coke Point Offshore Area. Data from these samples were identified as useful
for the risk assessment and were subsequently validated. They are evaluated quantitatively in the
risk assessment as part of the Coke Point Offshore Area. Only surficial sediment grab samples
of 1 ftin depth or less are utilized in the assessment.

Sample S-B5 islocated distant from Coke Point to the east. It isrelatively close to other portions
of the Sparrows Point Steel Mill Facility, and therefore it was considered potentially
inappropriate for consideration in the Patapsco River Background Area as potentia chemical
influences are unknown. Therefore, data from this sample are considered representative of other
far field areas within the Patapsco River, but are not considered as part of the Patapsco River
Background Area.
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3.1.7 Laboratory Bioaccumulation and Field-Collected Tissue Study Report (EA 2011)

Data are available from bioaccumulation field and laboratory studies that involved collection of
sediment composite samples and tissue samples from around Coke Point and Sollers Point in the
fall of 2010. Tissue data are available for blue crab (Callinectes sapidus) meat and mustard and
white perch (Morone americana) whole body tissue and filets collected at both locations during
these field studies. Tissue data are also available for clams (Macoma nasuta) and aquatic worms
(Nereis virens) from laboratory bioaccumulation studies performed using the sediment
composites. The Laboratory Bioaccumulation and Field-Collected Tissue Study Report is
attached to this document as Appendix H. Sediments and tissue were anayzed for metas,
PAHSs, and PCBs. Datawere validated. Tissue datafrom these studies are used in the ecological
risk assessment and human health risk assessment to estimate concentrations of these chemicals
in food items that could be consumed by wildlife or humans as part of exposure modeling.

3.2 DATA QUALITY EVALUATION

All data used in the risk assessment are validated per protocols identified in USEPA guidance for
data usability (USEPA 1992). Validation is a standardized process for assessing the accuracy
and precison of chemical analytica data and assigning qualifiers that indicate what
considerations apply when interpreting results. Inclusion or exclusion of data on the basis of
analytical qualifiers is performed in accordance with USEPA guidance (USEPA 1989, 1992).
The first step in the risk assessment process is the evaluation of anaytical data on the basis of
gualifiers in each medium of concern (surface sediment, surface water, and tissue) using the
rational e below.

e Analytica results bearing the R qualifier (indicating that the data point was rejected
during the data validation process) are not used in the risk assessments.

e Analytical results bearing the U or UJ qualifier (indicating that the analyte is not detected
at the given reporting limit [RL]) are retained in the data set and considered non-detects
(ND). Where warranted for statistical purposes, each COPC is assigned a numerica
value equal to itsRL.

e Analytica results bearing the J qualifier for organics (the reported value is estimated and
below the RL), K qualifier (reported value may be biased high), L qualifier (reported
value may be biased low), and N qualifier (the spiked recovery is not within control
limits) are retained in the data set at the measured concentration.

e Analytica results for inorganic chemicals bearing the B or BJ qualifiers are retained in
the data set at the measured concentration. B or BJ qualifiers indicate that the reported
valueislessthan the RL, but greater than the method detection limit (MDL).

e Analytical results for organic compounds bearing the B qualifier (blank-related data) are
evaluated as non-detects. The B qualifier denoting blank-related data indicate that the
chemical in question was detected not only in the sample but in quality assurance blanks.

If duplicate samples are collected or duplicate analyses are conducted on a single sample, the
following guidelines are employed to select the appropriate sample measurement:
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e |If both samples/analyses show that the analyte is present, the average of the two detected
concentrations is retained for analysis, based on conservative professiona judgment;

e If both samples/analyses are not detected, the average of the two RL concentrations is
retained for analysis as a non-detect; and

e If only one sample/analysis indicated that the analyte is present, it is retained for analysis
and the non-detect value is discarded.

3.3 STATISTICAL DERIVATION OF EXPOSURE POINT CONCENTRATIONS

The primary use of chemica analytical data in the risk assessment is to develop exposure point
concentrations (EPCs). The EPC represents a reasonable estimate of the COPC concentration
that likely will be contacted over time. Chemica analyses provide the chemical concentrations
detected at each sample location. Some organisms, such as clams and worms, may be exposed to
concentrations at a single location for most of their life span. However, most fish, crustaceans,
wildlife, and humans are likely to move throughout the offshore area and may be exposed to
sediment or surface water at many locations over time. Therefore, statistics are used to calculate
EPCs that represent overall exposures (USEPA 1989, 1991, 1997a).

As discussed in the CSM (Section 2.0), ecological and human receptors may be exposed to
chemicals in surface sediment and surface water. These receptors also may be exposed to
chemicals through consumption of fish, crabs or other aquatic organisms that have accumulated
chemicals from sediment or surface water. Therefore, the risk assessment uses EPCs for
exposure to three media: sediment, surface water, and tissue of organisms that accumulate
chemicals from water and sediment. EPCs for sediment and surface water are calculated directly
from chemical analytical results of these media. EPCs for metals, PAHs, and PCBs in aguatic
organism tissue are derived from the field-collected fish and crabs and from the laboratory
bioaccumulation studies (clams and worms). The tissue data are presented in Appendix H.
EPCs for other chemicals in aguatic organism tissue are calculated using uptake factors from the
scientific literature. EPCs for tissue are further distinguished as derived from fish, crab, or
benthic organisms. Table 3.2 and Table 3.3 provide a description of how different EPCs for
each media are used in ecological and human health risk exposure scenarios.

3.3.1 Methodsof Summation for PCBs, Dioxins, and PAHSs

In calculating EPCs, Some classes of organic chemicals are best evaluated as a summation of
individual concentrations to provide a total concentration for the group because they share
similar fate and toxicity. This is the case for PCBs and dioxins, for which special methods of
summation have been developed for use in both human health and ecological risk assessment.
The exposure estimate procedures for each of these classes are described below.

e PCBs - There are over 200 PCB congeners that can be commonly found in
environmental media. USEPA guidance has identified a standard method for using
congener-specific data to estimate the total concentration of PCBs (Van den Berg et al.
1998). Per this method, the concentrations of 18 specific congeners are summed and the
sum doubled for each sample. The specific PCB congeners used in the evaluation are:
PCB 8, PCB 18, PCB 28, PCB 44, PCB 49, PCB 52, PCB 66, PCB 77, PCB 87, PCB 90,
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PCB 101, PCB 105, PCB 118, PCB 126, PCB 128, PCB 138, PCB 153, PCB 156,
PCB 169, PCB 170, PCB 180, PCB 183, PCB 184, PCB 187, PCB 195, PCB 206, and
PCB 209. Two estimates of total PCBs are provided: one in which RLs are used to
represent non-detected compounds, and one in which non-detects are assumed to indicate
that no compound is present. Using RLs is likely to overestimate the total amount of
PCB present, while use of zero concentrations to represent non-detects is likely to
underestimate concentrations.

Dioxins and Furans — For dioxins and furans, studies have been performed to develop
toxicity equivalency factors (TEFs) that relate the toxicity of common dioxin and furan
congeners to the specific toxicity of the dioxin 2,3,7,8-TCDD (Van den Berg et al. 1998,
2006). Separate TEFs have been developed for humans/mammals, fish, and birds. These
TEFs can be used to produce a weighted summation called a Toxicity Equivalency
Quotient (TEQ). This method i< used to calculate sediment EPCs for aquatic and benthic
organisms. Because laboratory results for individual dioxins utilize the RL to represent
non-detects, two TCDD TEQ vaues are calculated. One uses RLs to represent non-
detects in statistical calculation of EPCs, and one uses zero to represent non-detects.

This is aso the case for PAHSs, but only as applied to ecological risk assessment. The HHRA
evaluates PAHs on an individual chemical basis. The exposure estimate procedures for each of
these classes are described below.

LMW PAHs — Low molecular weight (LMW) PAH compounds share similar modes of
toxicity, and it is appropriate to examine exposures to these compounds as a whole for
some ecologica receptors (USEPA 2007f). Therefore, concentrations for individual
LMW PAHs were summed. Two estimates of LMW PAH are provided: one in which
RLs are used to represent non-detected compounds, and one in which non-detects are
assumed to indicate that no compound is present. Using RLsis likely to overestimate the
total amount of PAH present, while use of zero concentrations is likely to underestimate
concentrations. Therefore, both estimates are used in statistical calculation of EPCs.
LMW PAHs include 1-methylnaphthalene, 2-methylnaphthalene, acenaphthene,
acenaphthylene, anthracene, fluorene, fluoranthene, naphthalene, and phenanthrene.

HMW PAHs — EPCs for high molecular weight (HMW) PAH compounds share similar
modes of toxicity, and it is most appropriate to examine exposures to these compounds as
a whole. Therefore, concentrations for individual HMW PAHs were summed. Two
estimates of HMW PAH are provided: one in which RLs are used to represent non-
detected compounds, and one in which non-detects are assumed to indicate that no
compound is present. Using RLs is likely to overestimate the total amount of PAH
present, while use of zero concentrations is likely to underestimate concentrations.
Therefore, both estimates are used in statistical calculation of EPCs. HMW PAHs
include benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, chrysene, dibenzo(ah)anthracene, indeno(1,2,3-cd)pyrene, and
pyrene.

Sediment EPCs were developed using the summations as described. Summation of dioxins and
PCBs was not necessary for calculation of surface water EPCs as these compounds were not
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analyzed for in surface water. PAHs in surface water were summed for ecological receptors by
applying the methods described above. To develop tissue EPCs, PCBs were summed as
described above for use in developing EPCs and BAFs. For PAHs and dioxins, tissue
concentrations were not summed but were carried through exposure models for wildlife
separately so that food web doses could be summed instead. Thisis described in Section 4.2.1.1.

3.3.2 Sediment EPC Calculation

The ERA and the HHRA evauate two separate EPCs for sediment: one representing the
maximum detected concentration to which a receptor could be exposed, and one representing
overall or average exposures for each chemical.

In both the HHRA and ERA, evaluation of the maximum detected concentration to which a
receptor could be exposed is called the screening EPC, and evaluation of the overal or average
concentration to which a receptor could be exposed is called the reasonable maximum EPC.
Assessment using the screening EPC evaluates a worst case scenario by assuming biota or
humans are exposed to the location(s) with the highest concentrations of chemicals for their
entire lives/duration of exposure. This provides useful information for the ERA because some
bottom-dwelling organisms live their entire lives in or around a single location. The screening
EPC is evaluated in the ERA for aguatic organism and wildlife exposures as a precautionary
measure to identify COPCs that require further evaluation in the assessment. The HHRA
evauates the maximum detected concentration in sediment for initial screening of chemical
concentrations as a precautionary measure. For risk comparisons between the Coke Point
Offshore Area and the Patapsco River Background Area, the maximum concentration in
sediment is used as the screening scenario EPC in both areas.

Screening is used to identify COPCs to be carried forward into the risk assessment, but is not
representative of most exposures for people or mobile organisms such as fish, crustaceans, birds,
and mammals which may use the entire offshore area. Therefore, for these receptors, a
statistically derived value is used to estimate overall exposures across the site. EPCs calculated
using this statistically derived value are referred to as reasonable maximum EPCs because the
exposure level is more reasonable given the fact that receptors may move around the site. The
statistically derived value is a precautionary estimate of the central tendency of the chemical
concentrations for the site and represents overall exposures over time (EPA 1989).

For the Coke Point Offshore Area, the 95 percent upper confidence limit of the mean
(95%UCLM) is used as a precautionary estimate of central tendency; this is consistent with
USEPA guidance (USEPA 1989). The 95%UCLM is determined through the use of the USEPA
ProUCL program version 4.00.04 (USEPA 2009c). The 95%UCLM is used as the reasonable
maximum EPC except in cases where a 95%UCLM could not be calculated or where it exceeds
the maximum detected concentration. In these cases, the maximum detected concentration is
used as the reasonable maximum EPC. EPCs are presented with frequency of detectionin Table
3.4 and Table 3.6. Output files of the ProUCL program are included in Appendix B. For inputs
to the program, RLs were used to represent non-detected results.
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The same methodol ogy for deriving sediment EPCs was used for the Patapsco River Background
Area. The 95%UCLM is used as the reasonable maximum EPC except in cases where a
95%UCLM could not be calculated or where it exceeds the maximum detected concentration. In
these cases, the maximum detected concentration is used as the reasonable maximum EPC.
Because the background data set is composed of a small number of samples, and because some
chemicals are detected infrequently in background, there are @ number of cases where a 95%
UCLM could not be calculated and the sediment EPC defaulted to the maximum detected
concentration. Using maximum concentrations to represent background creates uncertainties and
may provide a less precautionary estimate of relative risks for use in comparisons between Coke
Point Offshore Area and Patapsco River Background Area. Therefore, the sensitivity analysis
presented in Appendix G evaluates the effects of using the median of background data as a more
precautionary EPC. It also evaluates data from other methods of estimating sediment
background concentrations.

The ERA uses both the screening EPCs and reasonable maximum EPCs to model food web
exposures for biota (Table 3.2). In accordance with USEPA guidance (USEPA 1989), the
HHRA uses reasonable maximum EPC for all modeled exposure scenarios (Table 3.3). EPC
calculations for both ecologica and human health risk assessments utilize chemical analytical
results from each sediment sample as an independent data point in the statistical evaluation.

3.3.3 SurfaceWater EPC Calculation

The ERA and the HHRA evaluate two separate EPCs for surface water: the screening EPC
representing the maximum detected concentration to which a receptor could be exposed, and the
reasonable maximum EPC representing overall or average exposures for each chemical. The
screening EPC is evaluated in the ERA for aquatic organism and wildlife exposures to identify
COPCs that require further evaluation in the assessment. The HHRA evaluates the maximum
detected concentration in sediment for initial screening of chemical concentrations as a
precautionary measure. For risk comparisons between the Coke Point Offshore Area and the
Patapsco River Background Area, the maximum concentration in surface water is used as the
screening scenario EPC in both areas.

However, the reasonable maximum EPC is the most relevant exposure for surface water
exposures in the Coke Point Offshore Area because wind, currents, and tides cause frequent
mixing of chemica concentrations in water. The 95%UCLM was calculated as the reasonable
maximum EPC representative of the central tendency for surface water concentrations in Coke
Point Offshore Area. The 95%UCLM was determined through the use of the USEPA ProUCL
program version 4.00.04 (USEPA 2009c). Where a 95%UCLM could not be calculated or where
it exceeds the maximum detected concentration, the maximum detected concentration is used as
the reasonable maximum scenario EPC. EPCs are presented with frequency of detection in
Tables 3.5 and 3.7. Output files of the ProUCL program are included in Appendix B. For inputs
to the program, RLs were used to represent non-detected results.

The same methodol ogy for deriving sediment EPCs was used for the Patapsco River Background
Area. The 95%UCLM is used as the reasonable maximum EPC except in cases where a
95%UCLM could not be calculated or where it exceeds the maximum detected concentration. In
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these cases, the maximum detected concentration is used as the reasonable maximum EPC.
Because the background data set is composed of a small number of samples, and because some
chemicals are detected infrequently in background, there are frequent cases where a 95% UCLM
could not be calculated and the surface water EPC defaulted to the maximum detected
concentration. As discussed above for sediment, this creates uncertainties and may provide a
less precautionary estimate of risks for use in comparisons between Coke Point Offshore Area
risks and Patapsco River Background Arearisks. Therefore, the sensitivity analysis presented in
Appendix G evauates the effects of using the median of background data as a more
precautionary EPC. It also evaluates data available from other surface water sampling conducted
in the Patapsco River. For surface water, median values are often non-detects; therefore,
Appendix G also provides an analysis of the effects of using statistics based on method
detection limits (MDLYS) instead of RLs.

The ERA uses both the screening EPCs and reasonable maximum EPCs to model food web
exposures for biota. In accordance with USEPA guidance (USEPA 1989), the HHRA uses
reasonable maximum EPC for al modeled exposure scenarios. EPC calculations for both
ecological and human health risk assessments utilize chemical analytical results from each
surface water sample at each depth as an independent data point in the statistical evaluation.

3.3.4 Aquatic Organism Tissue EPC Calculation

As discussed above, both wildlife and humans may be exposed to chemical's through ingestion of
tissue from fish or other aguatic organisms that have accumulated chemicals from surface water
or sediment. Therefore, EPCs representative of chemical concentrations in aguatic organisms are
used in ingestion exposure models. The ecological and human health risk assessments use
aquatic organism food item EPCs derived from several sources.

The ecological risk assessment examines separate scenarios that represent consumption of three
different types of prey item - benthos, crab, and fish. Table 3.2 summarizes the data source used
for each of these scenarios. Tissue concentrations for benthos are based on site specific sediment
BAFs, while tissue concentrations in crabs and fish are based on site-specific data from field-
collected specimens. Where site-specific data are not available, BAFs from the scientific
literature are used. BAFs are multipliers that relate the concentration of chemicals expected in
tissue to the concentrations detected in sediment or surface water. In both cases, concentrations
of PCBs were summed prior to use in food web models by applying to tissue concentrations the
same methods as described in Section 3.3.1. Dioxins and PAHs were carried through exposure
models individually and summed afterwards; thisis described in detail in Section 4.2.1.1.

Two separate human health risk assessments of fish and crab consumption were performed:
HHRA-PH and HHRA-SC. These are summarized in Table 3.3. In both, people are assumed to
consume crabs and fish. The first, HHRA-PH, evaluates site-specific data from field-collected
specimens. The second, HHRA-SC, derives tissue concentrations from BAFs. Where site-
specific data are not available, BAFs from the scientific literature are used in both scenarios. In
both scenarios, PCBs and dioxins were summed before use in exposure models by applying to
tissue the same methods described in Section 3.3.1.
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There are advantages to each of the two methods discussed above (site-specific BAFs versus
field-collected tissue) for calculating tissue EPCs. The lab bioaccumulation tests used to derive
BAFs as part of the site-specific bioaccumulation study presented in Appendix H are a highly
reliable means of linking exposure to chemical concentrations in sediment to concentrations
accumulated in tissue. Uptake is not influenced by the mobility of organisms or variations in
field conditions. Thus scenarios based on BAFs from lab bioaccumulation tests provide the best
measure of potential contributions from chemical sources in Coke Point sediments to site-
specific exposures and risks assuming contact only to the site area evaluated. Alternatively,
EPCs derived from field-collected tissue are more likely to incorporate the influence of field
variations and organism movement beyond the site.  Therefore, tissue EPCs based on
concentrations detected in actual fish and crab collected from the Coke Point Offshore Area
provide a better measure for predicting the actual exposures experienced by people and wildlife
consuming these organisms from the site at the time of sampling. Different scenarios were
evaluated so that the advantages of each data source can be used to interpret risk assessment
results.

3.34.1 EPCsderived using bioaccumulation factors (BAFs) from Coke Point laboratory
bioaccumulation tests

The laboratory bioaccumulation studies performed to support this risk assessment were
specifically designed to measure uptake from sediment into the tissues of aguatic organisms
(EPA 2000; USEPA/USACE 1991, 1998). Organisms were exposed to composited sediments
collected from the area around Coke Point and from the vicinity of Sollers Point in the Patapsco
River background area. After 28 days of exposure, these organisms were removed from the test
chambers, depurated, and analyzed for metas, PAHs, and PCBs. The laboratory
bioaccumulation tests were performed using standard methods and test species as discussed in
detail in Appendix H.

Laboratory bioaccumulation test results provide information for use in the risk assessment of the
Coke Point Offshore Area. The test species (clams and worms) used in standardized
bioaccumulation tests are lower trophic level organisms. These species are directly
representative of the kinds of organisms that wildlife, fish, and crabs consume routinely. They
indirectly represent bottom-dwelling species that humans are more likely to consume such as
crabs, assuming that such organisms spend large amounts of time around Coke Point. Based on
this information, laboratory bioaccumulation estimates based on lab biocaccumulation test results
are directly applicable to ecological risk assessment. The concentrations of metals, PAHs, and
PCBs detected in clam and worm tissues are used together with the concentrations detected in
the composited sediment to develop site-specific sediment BAFs. Sediment BAFs are
multipliers that relate the concentration of chemicals expected in tissue to the concentrations
detected in sediment. Statistical derivation of BAFs is presented in Appendix H. Sediment
BAFs used in thisrisk assessment are presented in Table 3.8. BAFs were selected as the highest
of the 95%UCLM BAFs from either clams or worms exposed to Coke Point sediments.
Sediment BAFs are used to predict benthic organism tissue concentrations using the following
eguation:

Corg-sedZCJsed* BAForg-sed
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Where:
Corg-sed = EPC of chemical in benthic organism tissue [milligrams per kilogram
(mg/kg) wet weight] taken up from sediment;
Ceed = EPC of chemical in sediment (mg/kg dry weight);
BAForg-sed = bioaccumulation factor for chemicals from sediment into aguatic

organism (unitless).

Either the screening or the reasonable maximum exposure EPCs were used as Cgq in the
equation dependent on the scenario (Table 3.2 and Table 3.3). Tissue EPCs based on BAFs are
presented in Tables 3.4 through 3.7. BAFs from organisms exposed to Coke Point sediment
were applied to sediment concentrations from both the Coke Point Offshore Area and the
Patapsco River Background Area. This was done because BAFs based on sediment containing
frequent non-detections and low concentrations of chemicals tend to produce unrealistically high
estimates of uptake.

There are several advantages to using laboratory bioaccumulation test results to derive tissue
EPCs. Organisms in laboratory bioaccumulation tests are exposed directly to the sediments in
guestion under controlled conditions, providing certainty as to where and when uptake occurred.
This is an advantage over field-collection of organisms because it is often uncertain as to
whether certain types of field-collected organisms may have migrated from other areas. It also
accounts for the effects of site-specific grain size, carbon content, and sulfide-minerals on
bioavailability and uptake. BAFs are arelevant tool for this assessment because, as documented
in Appendix H, concentrations were higher in test organisms exposed to Coke Point Offshore
Area sediments than in organisms exposed to background sediments.

3.34.2 EPCsderived from field-collected fish and crab tissue

Field collection of tissue characterizes actua tissue concentrations in aquatic organisms. This
presents a more realistic representation of bioaccumulation in higher trophic level game species
at Coke Point because many aguatic organisms are mobile and may spend time feeding in other
parts of Baltimore Harbor or the Chesapeake Bay.

The bioaccumulation studies performed to support this risk assessment included field-collection
of fish and crab tissue from the area around Coke Point and in the vicinity of Sollers Point in the
Patapsco River background area. Study design, methods, and results are presented in
Appendix H. The species collected (white perch and blue crab) are directly representative of the
kinds of organisms that humans and larger wildlife may consume. Therefore, bioaccumulation
estimates based on field-collected tissue are most directly applicable to human health risk
assessment but also bear relevance to ecological exposures. Crab and fish tissues were analyzed
for metals, PAHs, and PCBs. The study found that in many cases, concentrations of these
chemicals were statistically significantly higher in crab and fish collected from the area around
Coke Point compared to those from around the Patapsco River Background Area.

Tissues from common game fish species (white perch and blue crab) were collected to provide
an indicator of the concentrations of chemicals to which watermen and wildlife might be exposed
around Coke Point. Composited fish filets were analyzed as representative of what humans
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would most likely consume, and composited whole body fish were analyzed as representative of
what wildlife would most likely consume. For crabs, both meat and “mustard” were analyzed
separately. Mustard is a digestive organ within the crab that may accumulate higher
concentrations of chemicals than muscle. It is often consumed as a delicacy. It was assumed
that both humans and wildlife would consume all of the meat and mustard within an individual
crab.

Therefore, to determine the total concentration of a chemical within the edible portion of the
crab, the following eguation was used:

Cwmustad * M Mustard + Cveat * M Meat
Cedcran =

M Edcrab
Where:
Cedcrab = Concentration of chemical in the edible portion of the crab (mg/kg wet
weight);
ChwMustard = Concentration of chemical in crab mustard (mg/kg wet weight);
ChMeat = Concentration of chemical in crab meat (mg/kg wet weight);
M mustard = Waeight of mustard per individual crab [grams (g) wet weight];
Mmea = Waeight of meat per individual crab (g wet weight).
M edcrab = Summed Weight of the meat and mustard from individual crab (g wet

weight).

The ratio of meat to mustard in the crab by mass was assumed to be 4.36:1 based on information
from the literature (Weidou 1981).

Tissue concentrations were summarized statistically to create EPCs. Tables 3.2 and 3.3 present
which EPCs (screening or reasonable maximum) were used for each ecological and human
health scenario. For the reasonable maximum exposure scenario, the 95% Upper Confidence
Limit of the Mean (UCLM) of tissue concentrations for each chemical were used as the EPCs in
fish filets and whole body fish. The 95%UCLM for crab meat and mustard were used as
described above to calcul ate the concentration in edible crab tissue.

3.3.4.3 EPCsderived using sediment BAFsfrom literature sources

Laboratory bioaccumulation tests for Coke Point focused on the environmenta medium
(sediment) and the chemical types (metals, PAHs, and PCBs) considered most likely to drive
source-related risks. Therefore, they did not include testing and analysis of other chemicals in
tissue. Instead, BAFsfor these chemicals and mediawere derived from the scientific literature.

Literature Sources for_Sediment BAFs — Sediment BAFs are derived from the scientific
literature for dioxins, VOCs, and organotins. These compounds were not included in Site-
specific bioaccumulation studies as a cost-saving measure because screening analysis indicated
that these chemicals were likely to produce risks lower than metals, PAHs, and PCBs. Sediment
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BAFs for dioxins, VOCs, and organotins are presented in Table 3.8. The U.S. Army Corps of
Engineers (USACE) maintains a database of chemical-specific biota-sediment bioaccumulation
factors (BSAFs) from studies of a wide range of organisms and sediment types (USACE 2009).
This database is made available for use in assessment of sediments and dredged material.
Laboratory bioaccumulation tests following protocols the same as or similar to those used in this
study are one of the primary sources of BSAFs in the database. A BSAF is different from a
sediment BAF because it considers the influence of organic carbon in sediment and lipids in
tissue on uptake relationships (USACE 2009). For each chemical, EA compiled the mean
BSAFs reported for fish and marine and estuarine invertebrates. For each chemical, the average
of the BSAFs is calculated, and the values are converted to sediment BAFs using the following
equation:

Croc
Where:
Ciipid = Concentration of lipid in tissue (mg/kg dry weight);
Croc = Concentration of total organic carbon in sediment (mg/kg dry weight);
BSAF = Biota sediment accumulation factor (unitless);
BAFagsd = Bioaccumulation factor for chemicals from sediment into biota

(unitless)

The conversion assumes an average total organic carbon content in Coke Point sediments of
6.8 percent based on sample results from Coke Point Offshore Area surface sediment samples.
The conversion assumed an average whole body lipid content of benthic prey organisms of
7.1 percent based on lipid information provided in the USACE BSAF database for fish and
marine and estuarine invertebrates. These sediment BAFs are considered technically defensible
for use in wildlife exposure models because they are developed from consideration of a variety
of studies and organisms, incorporate site-specific physical data factors, are developed from
well-accepted guidance, and are specific to marine and estuarine environments. When sediment
BAFs were not available from this source, a default value of 1 was assigned. This assumes that
the concentration in the organism is the same as the concentration in the sediment. This default
is used as a standard practice in risk assessment. There are adequate data available from the
BSAF database (USACE 2009) for estuarine organisms to develop a BSAF for TCDD that
would be relevant to estuarine exposures. However, the database did not contain adequate
studies of other dioxin/furan congeners in estuarine organisms to develop BSAFs for the full list
of detected congeners. The USACE BSAF database (USACE 2009) does include BSAF data for
both TCDD and other dioxin and furan congeners from a study of trout, which is a freshwater
fish (Burkhard et al. 2004). These freshwater BSAFs are used together with the estuarine TCDD
BSAF to extrapolate estuarine BSAFs for each congener based on relative bioaccumulation
compared to TCDD. These BSAFs are presented in Table 3.8.
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3.3.4.4 EPCsderived using surface water BAFsfrom literature sources

As discussed above, laboratory bioaccumulation tests for Coke Point focused on the
environmental medium (sediment) considered most likely to drive source related risks.
Therefore, they did not include testing and analysis of uptake from surface water. Instead, BAFs
for chemicalsin surface water are derived from information reported in the scientific literature.

Literature-based water-to-fish uptake factors or bioaccumulation equations are used to estimate
concentrations of COPCs in fish tissue using the following equation:

| Gish=Cater* BAish- watel

Where:
Ciish = Concentration of chemical in fish [mg/kg wet weight];
Cuwater = Maximum concentration or 95%UCL of COPC in water
(milligrams per liter [mg/L]);
BAFiqwaee = Uptake factor for chemicalsin fish (unitless).

The maximum or reasonable maximum scenario COPC concentrations detected in surface water
are used as the Cyaer Value in the equation. Bioaccumulation factors and their sources are
summarized in Table 3.9. Uptake factors for several organics are derived using regressions from
the BCF Win Program developed by the USEPA'’ s Office of Pollution Prevention and Toxics and
Syracuse Research Corporation. When these uptake factors are not available for a chemical,
literature-based factors are used from sources such as the Risk Assessment Information System
(Oak Ridge National Laboratory 2009); USEPA’s Ambient Aquatic Life Water Quality Criteria
documents (USEPA 1980, 1985s-c, 1986, 1987ab) the California Office of Environmental
Health Hazard Assessment (OEHHA) (OEHHA 2000); and sources cited in EPA guidance for
risk assessment of hazardous waste combustion products (EPA 1999c).

In the absence of a literature-based bioaccumulation model or uptake factor for a COPC, an
accumulation factor of 1 is used to estimate chemical concentrations in fish. Use of this default
accumulation factor assumes that the concentration in the organism is the same as the
concentration in the surface water and is expected to provide a conservative estimate of
accumulation for most chemicals and is expected to overestimate accumulation for non-
bioaccumulative compounds. This default is used as a standard practice in risk assessment.

3.4 EVALUATION OF THE SPATIAL DISTRIBUTION OF CHEMICAL CONCENTRATIONS

Evaluation of EPCs provides an indicator of population-wide risks for offshore areas. However,
it is useful to understand the spatial distribution of chemicals on a sample by sample basis when
interpreting and applying risk assessment results. Therefore, spatia distribution of chemical
concentrations was evaluated in relation to background concentrations. Figures 3-3 through
3-12 present the spatial distribution of select chemicals detected in surface sediment in the Coke

Risk Assessment — Coke Point DMCF at Sparrows Point May 23, 2011

33



Point Offshore Area. The chemicals selected for inclusion in these figures exceed background
concentrations and demonstrate spatial patterns representative of other co-located chemicals.

Spatial analysis revealed that, for many metals (e.g., arsenic, copper, lead, zinc, etc.), PCBs, and
PAHSs, chemical concentrations in surface sediments are elevated 1 to 2 times above background
within aroughly 1,000-ft buffer aong the Coke Point shoreline. Concentrations of these metals
are elevated up to five times or more above background in two general areas. the area to the
south and west of the mouth of the Turning Basin, especialy at locations BH-SED-09, BH-SED-
10 and BH-SED-10B; and the area west of the Coke Oven Area along the transect associated
with sample BH-SED-03. Concentrations in these areas are likely to contribute the greatest
potential for risk.

A similar trend is observed for PAHs in surface water. Chemica concentrations of HMW PAHS,
toluene, and ethylbenzene were detected at concentrations in surface water elevated above those
in the Patapsco River Background Area. Concentrations of toluene and ethylbenzene in surface
water are highest at locations immediately offshore of Coke Point at locations BH-W-04, -05, -
06, -09, and -10. Concentrations of HMW PAHs are highest in surface water at locations
immediately offshore of Coke Point at |ocations BH-W-06 and -10B. Figures 3-13 through 3-15
present the spatial distribution of select chemicals detected in surface water in the Coke Point
Offshore Area. PAHs were selected for inclusion in these figures because they consistently
exceed background concentrations. Concentrations of PAHs in surface water are highest at
sample locations immediately aong the shoreline. Thisis consistent with what is known of fate
and transport at the site, because plumes of organic compounds in groundwater are known to
enter surface water at the shoreline (EA 2009b). Also, sediments along the shoreline are
impacted with residual non-aqueous phase liquid (NAPL) and are most likely to be disturbed
along the shoreline by wave action. Both factors would result in elevated concentrations of
PAHs in water due to flux from other environmental media (groundwater and sediment). PAHSs
did not demonstrate a clear trend in vertical distribution, and were detected at a variety of depths
(surface, mid-water column, and deep). Concentrations of metals in surface water did not show a
distinct spatia distribution.
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4. ECOLOGICAL RISK ASSESSMENT

The CSM for ecological receptors presented in Chapter 2 identified specific assessment
endpoints and representative receptor species for evaluation. Chapter 3 presented the data
available to support this evaluation, and discussed how it is used to derive basic risk assessment
endpoints. The ERA for the Coke Point Offshore Areais conducted in accordance with USEPA
guidance applicable to RCRA sites (USEPA 19974). ERA follows a process in which exposure
and toxicity data are combined to develop an estimate of the potential for adverse impacts on
ecological receptors from chemicals in the environment. Per USEPA guidance, an ERA begins
with a very precautionary evaluation of the potential for risks (USEPA 1997a). Thisiscaled a
screening level ERA. The ERA effort for the Coke Point Offshore Area includes methods
typical of a screening level ERA, but aso incorporates more refined eval uation methods such as
evauation of a reasonable maximum exposure scenario, consideration of background risks,
evaluation of site-specific tissue data, and discussion of site-specific habitat and bioavailability
considerations. Consistent with guidance (USEPA 1997ad), the ERA includes an exposure
assessment, toxicity assessment, risk characterization, and uncertainty analysis for each receptor
evaluated.

The ERA applies a weight-of-evidence approach for each assessment endpoint evaluated. In a
weight-of-evidence approach, multiple lines of evidence are evaluated, and their individual
significance, or weight, is considered to derive a conclusion. Each line of evidence is a
measurement endpoint. Measurement endpoints are quantifiable ecological characteristics that
are related to each assessment endpoint (USEPA 1989). Because assessment endpoints are often
defined in terms of ecologica characteristics that are hard to measure (i.e., the health of a
population or community), measurement endpoints are selected to provide a quantifiable means
of characterizing risks. Measurement endpoints for this ERA are selected based on standard risk
assessment methodology (USEPA 1997a) with consideration of the readily available data
(Chapter 3).

Quantitative and qualitative measurement endpoints are summarized in Table 4.1 and used to
characterize risks as described in the sections below. Assessment of ecological risks to aguatic
and benthic organisms is presented in Section 4.1. Assessment of ecological risks to birds and
mammals is presented in Section 4.2. Discussion of uncertainties is presented in Section 4.3.

4.1 ASSESSMENT OF RISKSTO AQUATIC AND BENTHIC ORGANISMS

The CSM for Coke Point in Figure 2.1 identifies the viability of aquatic and benthic organism
communities as an assessment endpoint for protection. Because most toxicological data for
benthic and aquatic organisms is based on a broad range of species, specific representative
receptors were not selected. Instead the overall aquatic and benthic communities are identified
as representative receptors.

Measurement endpoints evaluated for aguatic and benthic organisms include comparisons of
EPCs in sediment and surface water to toxicological benchmarks; comparison of offshore area
concentrations of chemicals to background concentrations; and qualitative consideration of
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factors affecting bioavailability. Exposure and toxicity assessments are presented in Sections
4.1.2 and 4.1.3 to support evaluation of these measurement endpoints.

4.1.1 EXxposure Assessment

The primary route of exposure for aguatic or free swimming organisms is through direct contact
with and ingestion of surface water. The primary route of exposure for benthic organisms is
through direct contact with and ingestion of sediment.

To represent potential aquatic and benthic organism exposures in the Coke Point Offshore Area,
two scenarios are evaluated as representative of potential exposures. Because some bottom-
dwelling organisms live their entire lives in or around a single location, the maximum
concentration of each chemical detected in sediment and surface water will be evaluated as an
EPC. EPCs are presented in Tables 3.4 and 3.5. Thisis referred to as the screening exposure
scenario, and evaluates a worst case scenario for relatively immobile organisms that could be
exposed to the location(s) with the highest concentrations of chemicals for their entire lives.
Similarly, the maximum detected concentration in surface water is used as the EPC for the
screening exposure scenario to represent potential worst case conditions that could occur in
water, and to provide a conservative estimate given uncertainty in characterizing water
concentrations at the site.

The screening exposure scenario is not realistically representative for mobile aquatic and benthic
organisms such as fish and crustaceans, which may use the entire offshore area. Also, the
screening exposure scenario focuses only on the highest concentrations within the offshore ares,
and does not represent population-wide exposures, that are the focus of ERA (USEPA 1997b).
Therefore, the reasonable maximum exposure scenario is also assessed. In this scenario, the
EPC reflects a conservative estimation of the central tendency of the data as discussed in
Section 3.3.

Several classes of organic chemicals assessed for aquatic and benthic organisms share a common
mode of exposure and/or toxicity. For example, chemical analytical data are available for a
range of PCB congeners. While each congener is a different chemical, they produce the same
types of effects and share similar patterns of uptake. The same is true for HMW PAHs, LMW
PAHs and dioxin congeners. As discussed in Sections 3.3.1 through 3.3.3, concentrations of
individual compounds were combined for these chemical classes in sediment and surface water
using methodol ogies specific to their chemical class. TEFs specific to fish were used for dioxins
(Van Den Berg et a. 2006).

4.1.2 Toxicity Assessment

To assess the potential impact on aguatic and benthic organisms from exposures to chemicalsin
sediment and surface water, benchmarks are compiled from guidance and the scientific literature.
Therefore, these benchmarks are considered protective comparison values for aguatic and
benthic organisms and are referred to as Toxicity Reference Values (TRVS). Two types of TRVs
were considered. The first group, referred to as Threshold Effects Levels (TELS), are
benchmarks that represent concentrations corresponding to either no toxicological effect or a
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very low toxicological effect of chemicals on aquatic and benthic organisms. As discussed
further below, these TEL TRVs are considered precautionary. The second type, referred to as
Probable Effects Levels (PELS), are values above which effects are probable. These benchmarks
are considered a strong indicator that thereisrisk.

TRVs for comparison against sediment concentrations are derived from a number of sources.
TELs and PELs for coastal sediments derived by MacDonald et a. (1996), and reported in
Buchman (2008), are employed as TRVs. Effects Range — Low (ER-L) and Effects Range —
Medium (ER-M) values reported in Long et a. (1995) and Long and Morgan (1990) are used in
the absence of TELs and PELs. Where these avlues are unavailabln the absence of these TRVS,
the lowest value is chosen from sediment quality benchmark (SQB) values in Jones et al. (1997),
ecotoxicological threshold (ET) values from USEPA (1996), and Washington State sediment
quality standards (SQS) from Jones et al. (1997). If TRVs are not available from these sources,
sources are sought from scientific literature and other guidance (OMEE 1993, DiToro et al.
2000). TRVsfor sediment are presented in Table 4.2. Threshold level TRV's are unavailable for
cyanide and two metals and PEL TRVs are unavailable for cyanide, five metals, tributyltin, and
volatiles; uncertainty associated with the lack of TRVsisdiscussed in Section 4.3.

For comparisons involving surface water, National Recommended Water Quality Criteria
(NRWQC) developed by USEPA (2009a) for the protection of aguatic life are used as TRVSs.
These values are developed to be protective of a broad range of taxa, feeding habits, and life
stages of aguatic receptors. When a chronic or acute NRWQC is not available for a particular
chemical, the Tier 1l chronic value from Suter and Tsao (1996) is used asthe TRV. These values
are also highly conservative. TRVs for surface water are presented in Table 4.3. It is important
to note that benchmarks for metals are usually established for dissolved concentrations, rather
than total concentrations in water; only total surface water concentrations are available for the
risk assessment.

It is aso important to note that TRV's derived from these sources are highly precautionary. They
are typically developed to be protective of highly sensitive organisms, and are often based on
studies using highly bioavailable or toxic forms of chemicalsin laboratory bioaccumulation tests.
As such, these TRVs are not necessarily reflective of conditions specific to Coke Point, and may
overestimate risks. As discussed in the CSM (Chapter 2), chemical conditions in sediment may
decrease the toxicity of metals through formation of sulfides and insoluble chemical compounds.
The precautionary nature of benchmarks is a source of uncertainty discussed further in
Section 4.3.

4.1.3 Measurement Endpoint: Comparisonsto Sediment TRVs

The first measurement endpoint evaluated is comparison of sediment EPCs to TEL and PEL
TRV protective of benthic organisms. EPCs are divided by TRV s to produce a Hazard Quotient
(HQ). If the HQ is greater than or equal to 1, it means that the EPC is greater than or equal to the
TRV, and that there is a potential for risks. If the HQ islessthan 1, it means that the EPC isless
than the TRV, and that there is no expected potential for risks. Comparisons and HQs for
sediment are presented in Table 4.4.
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4.1.3.1 Screening Exposure Scenario

When screening exposure scenario EPCs are compared to sediment TEL TRV's for aquatic and
benthic organisms, 17 metals, total HMW and LMW PAHs, TCDD TEQ, and PCBs exceed TEL
TRVs and produce HQs greater than 1. Each chemica for which the screening exposure
scenario HQ is greater than or equal to 1 is listed below with the HQ in parentheses. Chemicals
with doses a so exceeding PELs are bolded with an asterisk:

e Aluminum (1.39) e Silver (3.84)*

e Antimony (1.65) e Tin (58.8)

e Arsenic (9.94)* e Vanadium (2.98)

e Cadmium (11.4)* e Zinc (22.0)*

e Chromium (9.64)* e Total HMW PAH (ND = 0) (440)*

e Cobalt (5.30)* e Total HMW PAH (ND = DL) (440)*
o Copper (31.8)* e Total LMW PAH (ND = 0) (23,300)*
e Iron (6.00)* e Total LMW PAH (ND=DL)

o Lead (42.3)* (23,300)*

e Manganese (3.46)* e Total PCBs(ND =0) (7.70)

e Mercury (13.1)* e Total PCBs(ND =DL) (8.17)

e Nickel (3.55)* e TCDDTEQ (ND=DL) (51.9)*

e Seenium (12.3)

The fact that maximum concentrations of these chemicals exceed TEL TRVs indicates that there
is apotentia for risks to aquatic and benthic organisms. Exceedence of PEL TRVsin addition to
TELSs represents a more certain potential for risk. Comparison of the screening EPC to TRVsis
precautionary, and results should be evaluated in light of the additional measurement endpoints
listed below.

4.1.3.2 Reasonable Maximum Exposure Scenario

Because some aquatic and benthic organisms are mobile, and because the screening EPC may
represent exposures for only a small portion of the aguatic and benthic organism community as a
whole, reasonable maximum exposure scenarios are evaluated using reasonable maximum
exposure scenario EPCs. When reasonable maximum exposure scenario EPCs are compared to
TRVs for aguatic and benthic organisms, 16 metals, total HMW and LMW PAHs, TCDD TEQ,
and PCBs exceed TEL TRVs and produce HQs greater than 1 (Table 4.4). Each chemical for
which the screening exposure scenario HQ are greater than or equal to 1 is listed below with the
HQ in parentheses.
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Chemicals with doses a so exceeding PEL s are bolded with an asterisk:

e Aluminum (1.23) e Selenium (4.61)
e Arsenic(3.82) e Silver (1.90)
e Cadmium (4.39) e Tin(25.1)
e Chromium (4.52)* e Vanadium (2.04)
o Cobalt (2.94) e Zinc (8.06)*
e Copper (9.20)* e Total HMW PAH (ND = 0) (132)*
e Iron(3.82)* e Total HMW PAH (ND =DL) (132)*
e Lead (11.6)* e Total LMW PAH (ND = 0) (7,050)*
e Manganese (2.76)* e Total LMW PAH (ND =DL) (7,050)*
e Mercury (5.28) e Total PCBs(ND =0) (3.01)
e Nickel (2.68) e Tota PCBs(ND =DL) (4.43)
e TCDD TEQ (ND =DL) (20.2)

Antimony is the only chemica which exceeds under screening exposure scenarios that does not
exceed under reasonable maximum exposure scenario. The fact that reasonable maximum
exposure scenario concentrations of the above chemicals exceed TRV indicates that elevated
concentrations of these chemicals produce a potential for risks to aquatic and benthic organisms.

It isimportant to note that high risks to benthos from LMW PAHs in sediments are driven almost
entirely by a single high detection of naphthalene at sample location BH-SED-03B. This
indicates that risks from this chemical are driven primarily by this location.

4.1.4 Measurement Endpoint: Comparisonsto Sediment Background

Comparison of EPCsto TRVs provides a valid assessment of the potential for risk to aquatic and
benthic organisms. However, TRVs are precautionary, and such comparisons do not provide any
information regarding whether potential risks are due to source-related chemicals or chemicals
which occur ubiquitoudly in the Patapsco River due to point and non-point sources related to
Coke Point.

Therefore, HQs for sediments in the Coke Point Offshore Area are compared to those for
sediments in the Patapsco River Background Area as another measurement endpoint (Table 4.4).
This serves several purposes. First, TRVs may not reflect site-specific chemical conditions; they
are typically designed to be highly precautionary and are based on forms of chemicals that may
not be found offshore. Also, natural or widespread chemicals may vary in overall concentration
from region to region; natural communities adapt over time to widespread chemical conditions.
Therefore, comparisons to background provide an indication of whether TRVs are likely to
overestimate risks. Second, comparison to background indicates whether potential risks around
Coke Point are source-related, or if they represent background risks due to regionaly elevated
concentrations of chemicals.
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4.1.4.1 Background Exceedence of TRVS

For the Patapsco River Background Area, maximum sediment EPCs for 16 metals, dioxins, total
HMW and LMW PAHs exceed TEL TRV<s under screening exposure scenarios. Five metals
(chromium, iron, lead, manganese, and zinc) and total HMW and LMW PAHs exceed PEL
TRVs. This may indicate that TRVs are precautionary, or that there are regionally elevated
concentrations of chemicals from chemical sources other than Coke Point.

However, hazard quotients for all chemicals are higher for the Coke Point Offshore Area than for
the Patapsco River Background Area under the reasonable maxiumum scenario. and only a few
chemicals in the Patapsco River (TCDD TEQ, cobalt, manganese, and tin) demonstrate
reasonable maximum background EPCs exceeding benchmarks. Three metals (chromium,
manganese, and zinc), HMW PAHSs, and LMW PAHs have reasonable maximum background
EPC concentrations that exceed PEL TRVs in the background area. This indicates greater
potential for risks from Coke Point.

4.1.4.2 Comparison of Offshore Area Concentrationsto Background

For the Coke Point Offshore Area, sediment concentrations of 17 metals, total HMW and LMW
PAHs, TCDD TEQ, and total PCBs exceed TEL TRVs. HQs for al of these chemicals are
greater around the Coke Point Offshore Area than those for the Patapsco River Background
Area. Screening level Coke Point HQs for metals range from approximately one to more than 10
times higher than background HQs, while reasonable maximum exposure scenario HQs are up to
3 times higher (Table 4.4). Of particular note are lead and mercury, for which reasonable
maximum HQs are at least three times higher than background.

Coke Point HQs for total HMW PAHs and LMW PAHSs are at least an order of magnitude above
background HQs for the screening exposure scenario, and for the reasonable maximum exposure
scenario. Screening scenario HQs are 8 times background for total PCBs; reasonable maximum
exposure scenario HQs are 5 times background for total PCBs. For TCDD TEQ, reasonable
maximum scenario HQs are around 2 times background.

Alternative treatments of background data have been analyzed and are documented as part of the
Sensitivity Analysis presented in Appendix G, which documents that more precautionary
treatment of background data produces greater differences between risk estimates in the Coke
Point Offshore Area and Patapsco River Background Area.

These results indicate that elevated chemical concentrations in the Coke Point Offshore Area
cause potentia for risk that cannot be attributed to background concentrations in the Patapsco
River. Relative risk from sediments is highest for organic chemicals (PAHs, PCBs, and dioxins
as TCDD TEQs) and several metals (arsenic, cadmium, chromium, copper, lead, mercury,
selenium silver, tin, and zinc).
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4.1.5 Measurement Endpoint: Comparisonsto Surface Water TRVs

The primary exposure medium for many free swimming aquatic organisms is surface water.
Therefore, comparison of surface water EPCs to TRVs protective of aquatic organisms is
evaluated as a measurement endpoint. EPCs are divided by TRV s to produce an HQ. If the HQ
is greater than or equal to 1, it means that the EPC is greater than or equal to the TRV, and that
thereis apotentia for risks. If the HQ islessthan 1, it means that the EPC isless than the TRV,
and that there is no expected potentia for risks. Comparisons and HQs for surface water are
presented in Table 4.5.

4.1.5.1 Screening Exposure Scenario

When screening exposure scenario EPCs are compared to surface water TRV's for aquatic and
benthic organisms, three metals, 2 VOCs, and total HMW and LMW PAHSs exceed TRVs and
produce HQs greater than 1. Each chemical for which the screening exposure scenario HQ is
greater than or equal to 1 islisted below with the HQ in parentheses:

e Aluminum (1.04) e Totad HMW PAH (ND = 0) (5,420)
e Manganese (1.65) e Totad HMW PAH (ND =DL)

e Zinc (1.04) (5,420)

e Ethylbenzene (5.48) e Tota LMW PAH (ND =0) (3.85)

e Toluene (1.53) e Tota LMW PAH (ND =DL) (3.85)

The fact that maximum concentrations of these chemicals exceed surface water TRVs indicates
that concentrations of these chemicals may be occasiondly elevated in surface water and
produce a potential for risk to aquatic and benthic organisms. Comparison of the screening EPC
to TRVsis precautionary, and results should be evaluated in light of the additional measurement
endpoints listed below.

4.1.5.2 Reasonable Maximum Exposure Scenario

Because some aguatic and benthic organisms are mobile, and because the water column
undergoes frequent mixing, the reasonable screening EPC may better represent exposures for the
aquatic and benthic organism community as awhole. Reasonable maximum exposure scenarios
are evaluated using reasonable maximum exposure scenario EPCs. When reasonable maximum
exposure scenario EPCs are compared to TRV's for aquatic and benthic organisms, total HMW
PAHSs exceed TRVs and produce HQs greater than 1 (Table 4.5).

Each chemical for which the screening exposure scenario HQs are greater than or equal to 1 is
listed below with the HQ in parentheses:

e Totad HMW PAH (ND = 0) (750) e Tota LMW PAH (ND = 0) (1.05)
e Totad HMW PAH (ND = DL) (438) e Tota LMW PAH (ND = DL) (1.08)

The fact that reasonable screening EPCs for aluminum, manganese, zinc, ethylbenzene, and
toluene do not exceed TRVs indicates that these chemicals are unlikely to produce risks. Total
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HMW and LMW PAHs exceed TRV, indicating that elevated concentrations of these chemicals
may produce a potential for risk to aguatic and benthic organisms.

4.1.6 Measurement Endpoint: Comparisonsto Surface Water Background

HQs for surface water exposures in the Coke Point Offshore Area are compared to those for
surface water exposures in the Patapsco River Background Area as another measurement
endpoint (Table 4.5). As discussed above, this provides a useful indication of whether TRVs
are relevant to evauate regional exposures, and an indication of the source-relatedness of
potential risks.

For the Coke Point Offshore Area, surface water concentrations of three metals, two VOCs, and
total HMW PAHs exceed TRVs. For the Patapsco River Background Area, screening level
surface water EPCs for aluminum (HQ of 1.2) and total HMW PAHSs exceed TRVs (Table 4.5).
HQs for aluminum for the Coke Point Offshore Area were relatively similar to HQs for the
Patapsco River Background Area (Table 4.5). Screening exposure Coke Point HQs for VOCs,
manganese and zinc are higher than background HQs, but reasonable maximum exposure
scenario HQs did not exceed 1. Coke Point HQs for total PAHs are several orders of magnitude
above background HQs for the screening and reasonable maximum exposure scenarios. In the
background reasonable maximum scenario, total HMW PAHs exceed TRVs. Overdl
exceedences are driven primarily by a small number of detections of high concentrations. These
results indicate that elevated metal concentrations in the Coke Point Offshore Area in surface
water either do not cause a potential for risk or are relatively similar to those in background
areas. However, total HMW PAHSs in severa cases cause potentials for risk that cannot be
attributed to background concentrations in the Patapsco River.

4.1.7 Measurement Endpoint: Evaluation of Bioavailability

Evauation of bioavailability information for the offshore area is included as a measurement
endpoint because, as discussed above, TRVS may overestimate risks because they do not
incorporate consideration of site-specific bioavailability. This is especially true of metals in
anaerobic sediments where chemically reducing conditions favor the binding of metals in sulfide
compounds which are relatively non-bioavailable and non-toxic. It is aso true for organic
compounds that may bind to organic carbon or fine grained sediments. Several sources of data
are available to evaluate site-specific bioavail ability.

4.1.7.1 Simultaneously Extracted Metals (SEM)/Acid Volatile Sulfides (AVS)

One measure of the potential for metals to bind in sediments and become less bioavailable is the
ratio of simultaneously extracted metals (SEM) to acid volatile sulfides (AVS). In reduced,
anoxic systems, many metals bind to sulfides and become non-bioavailable. As a generd
guideline, SEM/AV S ratios of lessthan 1.0 are an indicator that metals are bound and unlikely to
be bioavailable to organisms (USEPA 2005a). SEM/AV S ratios are measured for five sediment
samples (S-B1 through S-B5) around Coke Point (EA 2003). The SEM/AVS ratio in these
sediments ranged from 0.076 to 0.46. This provides an indication that metals are likely to be
bound in sulfide compounds that reduce their bioavailability and toxicity.
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4.1.7.2 Laboratory Bioaccumulation Tests

Ancther way to evaluate the bioavailability of compounds in Coke Point sediment is to expose
test organisms to the sediments and then analyze their tissue to determine if uptake has occurred.
Such a study was conducted using Coke Point sediments with known concentrations of metals,
PAHs, and PCBs and is presented in Appendix H. Composite sediment samples were collected
from the Coke Point Offshore Area and Sollers Point within the Patapsco River background area.
Sediment was used in 28-day laboratory bioaccumulation tests in which clams and worms were
exposed to sediment in a controlled laboratory environment. At the end of the exposure period,
tissues were analyzed for lipids, metals, PAHs, and PCBs. The resulting concentration data were
anayzed statistically to provide descriptive statistics and perform comparison between pre-test
and post-test tissue concentrations. The statistical results indicated that most metals, PAHs, and
PCB congeners are bioavailable, as evidenced by uptake into clam and worm tissues compared
to pre-test tissues. Statistical comparisons also show that concentrations of 9 metals, 12 PAHS,
and 9 PCB congeners were statistically significantly higher in organism tissue exposed to Coke
Point sediment than in organism tissue exposed to Sollers Point sediment in the Patapsco River
Background Area. Concentrations of metals in tissue were typicaly less than 1 percent of
sediment concentrations on a wet weight tissue to dry weight sediment basis. A few metals had
higher percentages between 1 and 6 percent. Percentages for PAHs and PCBs were higher, with
several PAHs and PCBs found at wet weight concentrations in tissue of 10 to 35 percent of the
concentration in sediment.

This is a strong indication that the Coke Point Offshore Area contributes increased levels of
chemicals to the aquatic food chain compared to other nearby areas of the Patapsco River. Based
on these results, it is evident that metals, PAHs, and PCBs are bhioavailable in Coke Point
Offshore Area sediments.

4.1.7.3 Fidd-Collected Fish and Crab Tissue

Another way to evaluate the bioavailability of compounds is to collect aguatic organisms from
the site of potential exposure (Coke Point Offshore Area) and compare concentrations of
chemicals in their tissues to concentrations from organisms collected in other areas (Patapsco
River Background Area).

Such a study was conducted at Coke Point as presented in Appendix H. Field collection of
tissue included collection of white perch (Morone americana) and blue crabs (Callinectes
sapidus) from the Coke Point Offshore Area and Sollers Point in the Patapsco River Background
Area. Specimens were collected and processed to create composites consisting of tissue from
severa individual organisms. Separate anayses of lipids, metals, PAHs, and PCBs were
performed on whole body fish tissue, fish filets, crab meat, and crab digestive gland (mustard). .
Concentration data were analyzed dtatistically to provide descriptive statistics, perform
comparison between the two areas, and create crab and fish EPCs for usein the risk assessment.

Analysis of field-collected tissue indicates that metals, PAHs, and PCBs are present in whole
body fish and crab tissues. Fish filets contain fewer and lower concentrations of chemicals.
Statistical comparisons show that concentrations of metals, PAHs, and PCB congeners were
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statistically significantly higher in crab mustard from Coke Point compared to mustard from the
background area. Metals and PAHs were higher in total edible crab tissue. Only metals were
statistically significantly higher in fish tissue. This is a strong indication that the Coke Point
Offshore Area contributes increased levels of chemicals to game species in the aguatic food
chain compared to other nearby areas of the Patapsco River.

4.1.8 Risk Characterization for Aquatic and Benthic Organisms

The risk characterization of aguatic and benthic organisms draws from five measurement
endpoints to obtain conclusions regarding the potential for risks. The results for each
measurement endpoint are discussed and weighed as evidence to determine whether chemicalsin
the Coke Point Offshore Area are expected to pose potential risk to aquatic and benthic
organisms.

Comparisons of offshore area chemica concentrations to TRVs were used as an indicator of
potential risks. Comparison of sediment concentrations to sediment TRV's protective of aquatic
life identifies 17 metals, TCDD TEQ, total HMW and LMW PAHS, and PCBs whose screening
EPC exceeds TRV. Almost as many compounds exceed TRV for the reasonable maximum
exposure scenario. Comparisons of offshore area risks to background risks are conducted as
another measurement endpoint. These comparisons indicate that chemical concentrations in
sediments in the Coke Point Offshore Area cause potentia for risk that cannot be attributed to
background concentrations in the Patapsco River. Arsenic, cadmium chromium, copper, lead,
mercury, zinc, HMW PAHs, LMW PAHSs, and PCBs are identified as specia concerns because
their maximum EPCs are elevated approximately 10 times background concentrations or more
and they also exceed PELs. Measures of chemical bioavailability in sediment indicate that
metals, PAHs, and PCBs are bioavailable, but that metal bioavailability may be overestimated.

The assessment also considers chemical concentrations in surface water using TRV and
background comparisons as measurement endpoints. Reasonable maximum case scenarios of
LMW and HMW PAHSs exceed surface water benchmarks.

4.2 ASSESSMENT OF RISKSTO WILDLIFE

The CSM for Coke Point in Chapter 2 identifies the viability of wildlife, including birds and
mammals, as an assessment endpoint for evaluation. Great blue heron, osprey, raccoon, and
river otter are selected as specific representative receptor species.

Because wildlife may be exposed to multiple media via the food chain, measurement endpoints
for wildlife are based on food web modeling to estimate ingested doses (Table 4.1).
Measurement endpoints evaluated for wildlife include comparisons of doses in prey, sediment,
and surface water to toxicological benchmarks; comparison of offshore area doses of chemicals
to background doses; qualitative consideration of factors affecting bioavailability and qualitative
consideration of habitat quality. Exposure and toxicity assessments are presented below to
support evaluation of these measurement endpoints.
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4.2.1 EXposure Assessment

As discussed in the CSM (Chapter 2), the primary route of exposure for wildlife to chemicalsin
sediment and surface water is through the food chain. Wildlife may be exposed to chemicalsin
sediment and surface water through direct ingestion. They also may be exposed to chemicalsin
sediment and surface water through ingestion of prey items (i.e., benthic organisms, crabs, and
fish) that have accumulated chemicals from these media. Food web modeling is performed to
estimate combined exposures from these pathways. EPCs for sediment, surface water, and prey
item tissue (Tables 3.4 through 3.7) are combined with data concerning ingestion rates to
estimate a dose to each receptor.

This section presents the methods used to quantify the potential exposure of wildlife to chemicals
via the ingestion of food, surface water, and sediment. The methods are derived based on
eguations presented in USEPA (1993) and Sample et a. (1996). The equations and exposure
parameters discussed below are consistent with USEPA (1997b) guidance and standard risk
assessment practice. All chemicals detected in sediment and surface water are evaluated in the
exposure models. Concentrations of these chemicals within other media to which a receptor
could be exposed are then also considered for evaluation. Wildlife exposure factors are presented
in Table 4.6; food web dose model calculations for the Offshore area and background for each
receptor species are presented in Appendix C and sample exposure calculations are presented in
Appendix F. Dose-based TRVs for birds and mammals are presented in Tables 4.7 and 4.8,
respectively.

It should be noted that, in general, conservative assumptions are used in the food web models.
The objective of the models is to provide an upper bound risk estimate. Accordingly, in aimost
all cases, actual risks are likely to be overestimated by the models. Uncertainties associated with
precautionary assumptions and other exposure estimation factors are discussed in Section 4.3.

4.2.1.1 Exposure Point Concentrations

To represent wildlife exposures to chemicals in sediment, surface water, and prey items, two
scenarios are evaluated as representative of potential exposures. Both screening and reasonable
maximum exposure scenario EPCs for all media are used in exposure models. The screening
exposure scenario is included to provide a precautionary bound, but the reasonable maximum
exposure scenario is considered most representative of exposures for wildlife because birds and
mammals may range over the entire offshore area, contacting exposure media in multiple
locations and consuming organisms that have similarly utilized many portions of the offshore
area. Asdiscussed in Section 3.3, the 95%UCLM is used as a precautionary estimate of mean
exposures over time, with the maximum detected concentration used as the reasonable screening
EPC when there are too few samples to calculate a 95%UCLM.

As discussed in Section 3.3, concentrations of metals, PAHs, and PCBs in the tissue of prey
items were derived from site-specific laboratory bioaccumulation studies and field-collected
tissue (Appendix H). Site-specific BAFs are available from bioaccumul ation studies to estimate
uptake of chemicals from sediment into benthos such as clams and worms. EPCs based on these
BAFs are most representative of tissue concentrations in lower trophic level prey. Site-specific
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tissue EPCs are also available for chemical concentrations in whole body fish and total crab
tissue from field-collected specimens. These EPCs are most representative of tissue
concentrations in higher trophic level prey. Therefore, the ERA evaluates separate food web
model scenarios for uptake from benthos, crabs, and fish. Data inputs to each scenario are
detailed in Table 3.2. EPCs are presented in Tables 3.4 through 3.7. Tissue EPCs for dioxins,
metals, organotins, and VOCs in aguatic and benthic organisms are derived from sediment and
surface water concentrations using literature-based BAFs. BAFs are developed to separately
model accumulation of chemicalsinto prey item tissues from sediment and surface water.

As discussed for aguatic and benthic organisms, several classes of organic chemicals (PAHS,
PCBs, and dioxins and furans) share a common mode of exposure and/or toxicity and
concentrations were summed as discussed in Sections 3.3.1 through 3.3.3. However, in some
cases, exposure estimates for these chemical classes are handled differently for wildlife than for
aquatic and benthic organisms.

e PAHSs - For wildlife, uptake of each PAH compound through the food chain may vary.
However, LMW PAHSs share common toxicity and HMW PAHSs share common toxicity.
Benchmarks from guidance define toxicity in terms of these groupings (USEPA 2007f).
Therefore, screening and reasonable maximum EPCs for each individual PAH are entered
into food web models, and doses calculated using chemical-specific uptake factors. After
models are run for each compound, doses are summed to calculate the total doses of
LMW PAHs and HMW PAHSs for both screening and reasonable maximum exposure
scenarios. These doses are then compared to benchmarks. Because EPC dtatistics for
individual PAHSs utilize the reporting limit to represent non-detects, doses of total LMW
and HMW PAH assume non-detects are represented by reporting limits. LMW PAHs
include 1-methylnaphthalene, 2-methylnaphthalene, acenaphthene, acenaphthylene,
anthracene, fluoranthene, naphthalene, and phenanthrene while HMW PAHSs include
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, chrysene, dibenzo(ah)anthracene, indeno(1,2,3-cd)pyrene, and
pyrene.

e PCBs - USEPA guidance has identified a standard method for using congener-specific
data to estimate the total concentration of PCBs (Van den Berg et a. 1998). Per this
method, the concentrations of 18 specific congeners are summed and then the sums
doubled for each sample. Because guidance defines PCB toxicity in terms of atotal PCB
estimate, EPCs for total PCBs are entered into food web models, and generd,
precautionary uptake factors used to calculate atotal PCB dose.

e Dioxins and Furans — As for PAHSs, uptake through the food chain of each dioxin and
furan may vary. However, guidance indicates that toxicity of dioxins and furans is best
evauated for birds and mammals using TCDD TEQs (Van den Berg et a. 1998, 2006).
Therefore, the screening and reasonable maximum exposure scenario EPCs for each
dioxins and furan congener are entered into food web models, and their uptake through
the food web modeled separately. The dose of each congener is then multiplied by
congener-specific TEFs for birds and mammals (Van den Berg et al. 1998, 2006) relating
toxicity for the congener to that of TCDD. These adjusted doses are summed to produce
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a dioxin TCDD TEQ dose that could be compared to the TRV for TCDD. Because
concentrations for individual dioxins utilize only the reporting limit to represent non-
detects, the TCDD TEQ value uses reporting limits to represent non-detects in statistical
calculation of EPCs. It is noted that neither laboratory bioaccumulation tests nor field-
collected tissue data were available for dioxins; therefore, literature-based uptake factors
were used to calcul ate tissue concentrations for all scenarios.

4.2.1.2 Ingestion of Chemicalsfrom Abiotic Media

As discussed in the conceptual model (Section 2.4.3), terrestrial wildlife may ingest sediment
while foraging or grooming. Therefore, food web models account for incidental ingestion of
sediment. Based on their foraging and habitat characteristics, it is assumed for the purposes of
the models that great blue heron, osprey, raccoon, and river otter would be exposed to sediment.

The following equation is used to calculate the dose of chemical piscivorous wildlife would
obtain from the ingestion of sediment (Doseseg, My/kQ):

|DoSes = S * Cosg

Where:
Dose,y = amount of chemical ingested per day from sediment [milligrams per kilogram
body weight per day (mg/kg bw-day)];
Sl = sediment ingestion rate [kilograms per kilogram body weight per day (kg/kg
bw-d) on adry weight basis]; and
Ceed = chemica concentration in surface sediment (mg/kg dry weight)

Percent sediment ingestion values taken from the scientific literature for the terrestrial wildlife
species of concern are multiplied by the food ingestion rates (Fl) for these species to estimate
sediment ingestion rates (Sls). A summary of the percent sediment ingestion rates and food
ingestion rates taken from the scientific literature is presented in Table 4.6.

Exposures to surface water are calculated in a manner similar to those in sediment by
multiplying the daily drinking water ingestion rate by the concentrations of chemicals in surface
water. The following equation is used to calculate the upper bound dose of chemica that
terrestrial wildlife could obtain from the ingestion of surface water:
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Dosew=W1* CGow
Where:
Dosesy, = amount of chemical ingested per day from surface water (mg/kg bw-day);
Wi = surface water ingestion rate [liters per kilogram body weight per day
(L/kg bw-d)];
Csw = maximum chemical concentration in surface water (mg/kg).

4.2.1.3 Ingestion of Chemicals from Food

The following equation is used to calculate the dose of chemicals that a terrestrial wildlife
species could obtain from the ingestion of food (D0SEfood/prey, MA/kg bw-day):

Dosgrey = FI* Corg
Where:
Fl = food ingestion rate (kg/kg bw-d on awet weight basis);
Corg = estimated maximum concentration of chemical in food/prey (mg/kg wet

weight).

A summary of the FlIs used in the Baseline ERA for each of the wildlife species selected for
evaluation is presented in Table 4.6. As discussed above, separate scenarios are run to model
ingestion of lower trophic level benthos (e.g. clams and worms), higher trophic level benthos
(crabs) and higher trophic level fish.

4.2.2 Total Chemical Ingestion
The total dietary exposure doses for piscivorous birds (heron and osprey) and piscivorous

mammals (raccoon and river otter) (Dosea, Mg/kg bw-day) for the evaluated chemicals are
determined using the following equation:

Do0Sgota = D0Sgrey T D0S&ed 7 D 0SGater

Where:
Doseprey = amount of chemical ingested per day from prey (mg/kg bw-day);
D0osesy = amount of chemical ingested per day from sediment (mg/kg bw-day);
Doseyater = amount of chemical ingested per day from water (mg/kg bw-day);

The total dietary intakes are compared to dietary toxicity values to determine if adverse effects
are likely to occur to wildlife from the ingestion of chemicals in food, sediment and surface
water.
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4.2.3 Toxicity Assessment

Potential impacts on wildlife are evaluated using dose-based toxicological benchmarks.
Tables 4.7 and 4.8 show the dose based TRVs for birds and mammals, respectively. First,
modeled doses are compared to dose-based no-observed-adverse-effect levels (NOAELS).
NOAELSs are doses that have been shown to cause no adverse impacts in test species. Because
NOAELSs are precautionary and highly protective, they are used as TRVs in this ERA. The
NOAELs used in this ERA are derived, in descending order of preference, from studies by
USEPA (USEPA 2003 a-b, 2005 b-j, 2006, 2007 a-f) and by Oak Ridge National Laboratory
(Sampleet d., 1996). The Oak Ridge National Laboratory NOAELs are generally derived based
upon measurements of survival, growth, or reproduction in the laboratory. Vaues from USEPA
Ecological Soil Screening Levels (EcoSSLs) are derived through statistical analyses of results
from multiple toxicological studies with multiple endpoints. While the EcoSSL s are developed
for soil exposures, the models used to develop these benchmarks include ingestion rates, dose-
based toxicity values, and other useful information for use in assessing exposures of the
receptors to sediment dwelling organisms (benthos and crabs) in the study.

The second set of benchmarks utilized are lowest-observed-adverse-effect levels (LOAELS).
These are doses at which a very low level of adverse effect is observed on individual test
organisms. The severity of effects considered “low level” varies based on the study from which
LOAELSs are derived; in general, they correspond to minor changes in growth or reproduction.
LOAELSs are useful because there is considerable uncertainty associated with NOAELs. Because
NOAELSs are associated with no effectsin atest study, it is uncertain whether they are close to or
far below the threshold value at which effects would first be observed. LOAELS thus serve to
bound the range of NOAELSs, and the threshold of toxic effects is considered to lie between the
NOAEL and the LOAEL. Therefore, LOAELS are aso utilized as TRVs. It is often standard
practice to focus on NOAEL exceedences in the risk assessment, which is more precautionary,
and focus on LOAEL exceedences in risk management and risk reduction. In this risk
assessment, exceedence of a NOAEL is considered an indicator of risk, and exceedence of a
LOAEL isconsidered an indicator that the chemical in exceedence is a primary risk driver.

LOAELSs for several chemicals are available from studies by Oak Ridge Nationa Laboratory
(Sample et a. 1996). When LOAELSs are not available from this source or exceeded more
reliable NOAELs from USEPA EcoSSL sources, the data provided in USEPA EcoSSL
documents are used to derive LOAELS, thisis performed for PAHS, arsenic, barium, cobalt, and
silver. In all cases, the geometric mean of the bounded LOAELSs for growth and reproduction is
calculated; this approach is similar to that used for derivation of many EcoSSL NOAELSs.

In some cases, TRVs are not available for specific organic chemicals, but TRV's are available for
compounds with similar structures and expected biological activity. In these cases, one chemical
is used to provide a surrogate for the other. This is a standard risk assessment practice with a
sound technical basis in toxicology; however, use of surrogates does introduce uncertainty as
discussed in Section 4.3. Specific surrogates are indicated in Tables 4.7 and 4.8.
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4.2.4 Measurement Endpoint: Comparison of Screening Exposure Scenario Modeled
Dosesto TRVs

The first measurement endpoint evaluated is a comparison of modeled doses based on screening
EPCs to NOAEL- and LOAEL-based TRV's protective of birds and mammals. Use of screening
EPCs is highly precautionary and represents exposures that are limited to areas highest
concentrations offshore; this is a relatively unrealistic exposure scenario for wildlife such as
heron, osprey, raccoon, and river otter, which may have home ranges of several hundred acres or
more. However, the measurement endpoint is evaluated as a precaution.

Doses are calculated based on direct ingestion of sediment, ingestion of surface water, and
ingestion of aguatic organisms as food (Appendix C). Screening scenario doses are presented
side-by-side with both NOAEL and LOAEL TRVs in Tables 4.9 and 4.10 for birds and
Tables 4.11 and 4.12 for mammals. These tables include one set of results assuming prey uptake
of chemicals from benthic organisms, one set of results assuming uptake from crab, and one set
of results assuming prey uptake from fish. Chemicals with doses exceeding their NOAEL -based
HQs are listed below. Chemicas with doses also exceeding LOAELSs are bolded with an
asterisk.

Chemicals with screening scenario doses exceeding for Great Blue Heron

Prey: Benthos Prey: Crabs Prey: Fish
e Lead(1.22) e Tota LMW PAH (ND o Copper (1.65)
o Vanadium (5.26) =DL) (2.00) e Selenium (1.16)
e Tota HMW PAH (ND = e Tota LMW PAH (ND
DL) (2.68) =DL) (1.99)
e Total LMW PAH (ND =
DL) (11.4)*
e Tota PCBs(ND =0)
(2.92)
e Tota PCBs(ND =DL)
(3.39)

Chemicals with screening scenario doses exceeding TRVsfor Osprey

Prey: Benthos Prey: Crabs Prey: Fish
e Lead (1.42) e Tota LMW PAH (ND=DL) e Copper (1.92)
e Vanadium (6.13) (2.33) e Selenium (1.35)
e Totd HMW PAH (ND =DL) e Total LMW PAH (ND =DL)
(3.12) (2.33)
e Total LMW PAH (ND =DL)

(13.3)*
e Total PCBs (ND = 0) (3.41)
e Tota PCBs(ND = DL) (3.94)
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Chemicals with screening scenario doses exceeding TRVsfor Raccoon

Prey: Benthos Prey: Crabs
Aluminum (79.6)* Aluminum (46.8)*
Antimony (1.39) Arsenic (1.05)

Arsenic (2.78)* Copper (1.88)
Chromium (1.38) Selenium (5.42)*
Lead (1.60) Total HMW PAH (ND =DL)

Selenium (3.37)*
Thallium (1.70)

(2.12)
Total PCBs (ND = 0) (11.1)*

Vanadium (1.64) Total PCBs (ND = DL) (16.0)*
Total HMW PAH (ND =DL)

(55.4)*

Total LMW PAH (ND = DL)

(2.21)

Total PCBs (ND = 0) (212)*
Total PCBs (ND = DL ) (255)*
TCDD TEQ (ND = DL) (3.69)

Prey: Fish
Aluminum (55.6)*
Antimony (1.15)

Copper (4.50)*

Lead (1.04)

Selenium (8.87)*

Thallium (1.32)

Total HMW PAH (ND =DL)
(2.02)

Total PCBs (ND = 0) (40.7)*
Total PCBs(ND =DL) (42.3)*

Chemicals with screening scenario doses exceeding TRVsfor Otter

Prey: Benthos Prey: Crabs
o Aluminum (74.9)* Aluminum (44.0)*
o Antimony (1.31) Copper (1.77)

o Arsenic (2.62)*

e Chromium (1.30)

e Lead (1.50)

¢ Selenium (3.18)*

e Thallium (1.60)

¢ Vanadium (1.55)

e Total HMW PAH (ND =DL)
(52.1)*

e Tota LMW PAH (ND =DL)
(2.08)

e Total PCBs (ND = 0) (208)*

e Total PCBs(ND = DL) (240)*

e TCDD TEQ (ND =DL) (3.47)

Selenium (5.10)*

Tota HMW PAH (ND =DL)
(1.99)

e Total PCBs(ND =0) (10.4)*
e Total PCBsS(ND =DL)
(15.2)*

Prey: Fish

e Aluminum (52.3)*

e Antimony (1.08)

o Copper (4.24)*

¢ Selenium (8.35)*

e Thallium (1.25)

e Total HMW PAH (ND =DL)
(1.90)

e Total PCBs(ND = 0) (38.3)*

e Total PCBs(ND =DL)
(39.8)*

When screening exposure scenario doses are compared to benchmarks, nine metas, d, total
PCBs, total HMW PAHSs, and total LMW PAHs exceed NOAEL-based TRVs for either heron,
osprey, raccoon, or otter under one of the three prey uptake scenarios. Doses exceeded TRVs
most often for scenarios assuming prey uptake from benthic organisms. They exceeded more

often for mammals than for birds.
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When LOAEL TRVs are considered, doses for four metals, total PCBs, total HMW PAHSs, and
total LMW PAHs exceed. These four metals are aluminum, arsenic, copper, and selenium.

Results for this measurement endpoint indicate that these chemicals may cause a potential for
risk at locations where chemica concentrations are highest. Fewer chemicals pose a potential
for risk in scenarios based on uptake from fish and crabs than in scenarios based on uptake from
benthic organisms. Given the highly precautionary nature of this measurement endpoint, it must
be interpreted in light of results for other endpoints and given a relatively low weight of
evidence.

4.25 Measurement Endpoint: Comparison of Reasonable Maximum Exposur e Scenario
Modeled Dosesto TRVs

The second measurement endpoint evaluated is a comparison of modeled doses based on
reasonable maximum EPCs to NOAEL- and LOAEL-based TRVs protective of birds and
mammals. Use of reasonable maximum EPCs is more redlistic for wildlife and provides the
most representative results for exposures experienced by wildlife populations.

Doses are calculated based on direct ingestion of sediment, ingestion of surface water, and
ingestion of aquatic organisms as food. Reasonable maximum exposure scenario doses are
presented side-by-side with both NOAEL and LOAEL TRVsin Tables 4.13 and 4.14 for birds
and Tables 4.15 and 4.16 for mammals. These tables include one set of results assuming prey
uptake of chemicals from benthic organisms, one set of results assuming uptake from crab, and
one set of results assuming prey uptake from fish. Chemicals with H exceeding their NOAEL -
based HQs are listed below. Chemicals with doses also exceeding LOAELSs are bolded with an
asterisk.

Chemicals with reasonable maximum exposur e scenario doses exceeding TRVsfor
Great BlueHeron

Benthos Crabs Fish
Vanadium (3.59) None Copper (1.39)
Total LMW PAH (ND =DL) Selenium (1.07)

(3.25)
Total PCBs (ND = 0) (1.14)
Total PCBs (ND = DL) (1.83)

Chemicals with reasonable maximum exposur e scenario doses exceeding TRVsfor Osprey

Benthos Crabs Fish
¢ Vanadium (4.19) ¢ None o Copper (1.63)
e Tota LMW PAH (ND =DL) e Selenium (1.25)

(3.79)
e Total PCBs (ND = 0) (1.33)
e Total PCBs (ND = DL) (2.14)
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Chemicals with reasonable maximum exposur e scenario doses exceeding TRVsfor
Raccoon

Benthos Crabs Fish
TCDD TEQ (ND =DL) (1.46) Aluminum (41.3)* Aluminum (49.4)*
Aluminum (70.3)* Copper (1.41) Copper (3.81)*
Arsenic (1.07) Selenium (4.88)* Selenium (8.22)*
Selenium (1.27) Total PCBs (ND = 0) (10.4) Thallium (1.13)
Vanadium (1.12) Total PCBs(ND =DL) (15.1)* Total PCBs (ND = 0) (39.4)*
Total HMW PAH (ND =DL) Total PCBs(ND =DL) (40.9)*

(13.5)
Total PCBs (ND = 0) (86.4)*
Total PCBs (ND = DL) (138)*

Chemicals with reasonable maximum exposur e scenario doses exceeding TRVsfor Otter

Benthos Crabs Fish
e TCDD TEQ (ND =DL) (1.37) e Aluminum (38.9)* e Aluminum (46.5)*
e Aluminum (66.2)* e Copper (1.32) e Copper (3.58)*
e Arsenic (1.01) e Selenium (4.60)* e Selenium (7.74)*
e Selenium (1.19) e Total PCBs(ND = 0) (9.80) e Thallium (1.06)
¢ VVanadium (1.06) e Total PCBs(ND =DL) e Total PCBs(ND =0) (37.1)*
e Total HMW PAH (ND =DL) (214.3)* e Total PCBs(ND =DL)
(12.8) (38.5)*

e Total PCBs (ND = 0) (81.3)*
e Total PCBs(ND = DL) (130)*

When reasonable maximum exposure scenario doses are compared to benchmarks, six metals,
TCDD TEQ, total PCBs, total HMW PAHSs, and total LMW PAHs exceed NOAEL -based TRV's
for either heron, osprey, raccoon, or otter under one of the three prey uptake scenarios. Doses
exceeded TRV's most often for scenarios assuming prey uptake from benthic organisms. They
exceeded more often for mammals than for birds. When LOAEL TRVs are considered, doses
for three metals and total PCBs exceed. The three metals are aluminum, copper, and selenium.

Results for this measurement endpoint indicate that, based on exceedence of LOAEL TRVS,
aluminum, copper, selenium and total PCBs may cause a potentia for risks to wildlife in the
Coke Point Offshore Area. Additiona metals, TCDD TEQ, and total HMW and LMW PAHSs
could aso pose a risk, although to a lesser extent, based on the fact that reasonable maximum
exposure scenario doses exceed NOAEL TRVs. Given the highly precautionary nature of TRV,
it is recommended that results for benchmark comparisons be interpreted with consideration of
background doses and the role of factors that may affect site-specific bioavailability.
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4.2.6 Measurement Endpoint: Comparison of Modeled Doses Offshore Area to M odeled
Dosesin the Patapsco River Background Area

Doses representing wildlife exposures in the Coke Point Offshore Area are compared to doses
for the Patapsco River Background Area as another measurement endpoint. As discussed above,
this provides a useful indication of whether TRVs are relevant to regional exposures, and an
indication of the source-relatedness of potential risks. Background doses are presented side-by-
side with site dosesin Tables 4.9, 4.10, 4.13, and 4.14 for birds and Tables 4.11, 4.12, 4.15, and
4.16 for mammals. It is important to note that the purpose of this risk assessment is to
guantitatively evaluate potential risks from exposure to the offshore areas adjacent to the Coke
Point Peninsula. Thus risk results based on nearby samples in the Patapsco River are included as
comparison values to provide context, and are not intended as a comprehensive characterization
of risks across the full reach of the Patapsco River.

For the Patapsco River Background Area, modeled doses for four metals as well as TCDD TEQ,
total HMW PAHSs, and total PCBs exceeded NOAEL TRVs. The four metas that exceeded
NOAEL TRVs are aluminum, copper, selenium, and vanadium. It is important to note that dioxin
exceedences were only present in models based on prey bioaccumulation from benthos. Bird
scenarios had only three background exceedences, vanadium, which only exceeds for avian
bi oaccumulation from benthic organisms, and copper and selenium, which only exceed for avian
bioaccumulation from fish. Selenium exceeds only under screening level scenarios. Mammals
on the other hand, showed background exceedences of NOAEL TRVs for TCDD TEQ and
HMW PAHSs for prey bioaccumulation from benthos, selenium for prey bioaccumulation from
crabs and fish, in addition to aluminum and total PCBs for all three bioaccumulation models.

4.2.6.1 Screening Scenario: Comparison of Offshore Area Concentrations to Background

For those chemicals with screening scenario doses that exceeded NOAELSs, doses of nine metals,
TCDD TEQs, total PCBs, total HMW PAHSs, and total LMW PAHs aso exceeded background
doses (Table 4.9, 4.10, 4.11, and 4.12). Chemicas with doses exceeding NOAELSs are listed
below followed by the ratio of the Coke Point Offshore Area HQ to the background HQ.
Chemicals with Offshore HQs greater than twice background HQs are bolded. Chemicals with
HQs equal to or less than background HQs are italicized.
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Ratios of Coke Point Offshore Area Doses to Background Dose for Screening Scenario

Doses Exceeding NOAEL TRVs for Piscivorous Wildlife

Avian Receptors: Great Blue Heron and Osprey

Benthos

e Lead (10.6:1)

e Vanadium (1.80:1)

e Total HMW PAH (ND =DL)
(44.1:12)

e Total LMW PAH (ND =DL)
(167:1)

e Total PCBs(ND =0)
(10.61:1)

e Total PCBs(ND =DL)
(8.38:1)

Crabs

Total LMW PAH (ND =
DL) (334:1)

Fish
o Copper (1.41:1)
e Selenium (1.32:1)

e Total LMW PAH (ND =DL)
(314:1)

Mammalian Receptors. Raccoon and River Otter

Benthos

e TCDD TEQ (ND =DL)
(2.48:1)

e Aluminum (1.23:1)

e Antimony (1.94:1)

o Arsenic (4.44:1)

e Chromium (2.24:1)

e Lead (10.6:1)

e Selenium (5.07:1)

e Thallium (3.49:1)

e Vanadium (1.80:1)

e Total HMW PAH (ND =DL)
(44.1:1)

e Total LMW PAH (ND =DL)
(167:12)

e Total PCBs(ND =0)
(10.61:1)

e Total PCBs(ND =DL)
(8.38:1)

Crabs

Aluminum (1.25:1)
Arsenic (1.20:1)

Copper (1:1.09)
Selenium (1:1.00)
Thallium (1:1.60)

Total HMW PAH (ND =
DL) (40.6:1)

Total LMW PAH (ND =
DL) (334:1)

Total PCBs (ND = 0)
(1:1.52)

Total PCBs (ND = DL)
(1:1.34)

Fish
e Aluminum (1:1.18)
e Antimony (1.28:1)
o Copper (1.41:1)
e Lead (7.07:1)
e Selenium (1.32:1)
e Thallium (10.2:1)
e Total HMW PAH (ND =DL)
(42.5:1)
e Total PCBs (ND = 0) (1.19:1)
e Total PCBs(ND =DL) (1.18:1)

As discussed above, the screening level scenario is provided as a representation of theoretical
maximum exposures limited to the area of highest detected concentrations; as such, results for
reasonable maximum exposures are more representative for wildlife as presented in Section
4.2.6.2. However, this listing indicates several trends. First, Offshore Area doses are most
highly elevated above background doses when ingestion of benthos is assumed. Thisis because,
as documented in laboratory bioaccumulation and field studies (Appendix H), clams and worms
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tended to accumulate higher concentrations from Coke Point sediments than were observed in
field-collected crab or fish.

4.2.6.2 Reasonable Maximum Scenario: Comparison of Offshore Area Concentrationsto
Background

For those chemicals with reasonable maximum scenario doses that exceeded NOAELSs, doses of
four metals, TCDD TEQs, tota PCBs, total HMW PAHSs, and total LMW PAHs also exceeded
background doses (Table 4.13, 4.14, 4.15, and 4.16). Chemicals with doses exceeding NOAELs
are listed below followed by the ratio of the Coke Point Offshore Area HQ to the background
HQ. Chemicals with Offshore HQs greater than twice background HQs are bolded. Chemicals
with HQs equal to or less than background HQs are italicized.

Ratios of Coke Point Offshore Area Doses to Background Dose for Reasonable Maximum
Scenario Doses Exceeding TRVs for Piscivorous Wildlife

Avian Receptors: Great BlueHeron and Osprey

Benthos Crabs Fish
¢ Vanadium (1.23:1) o No exceedences of NOAELs o Copper (1.34:1)
e Total LMW PAH (ND =DL) e Selenium (1.27:1)

(48.1:1)
e Total PCBs (ND = 0) (4.57:1)
e Total PCBs(ND =DL)
(4.98:1)

Mammalian Receptors. Raccoon and River Otter

Benthos Crabs Fish

e TCDD TEQ (ND =DL) e Aluminum (1.11:1) o Aluminum (1:1.22)

(1.04:1) o Copper (1:1.28) o Copper (1.34:1)
e Aluminum (1.09:1) e Selenium (1:1.09) e Selenium (1.27:1)
e Arsenic (2.58:1) e Total PCBs(ND = 0) (1:1.51) e Thallium (8.69:1)
e Selenium (1.91:1) e Total PCBs (ND = DL) e Total PCBs (ND =0) (1.13:1)
e Vanadium (1.23:1) (1:1.36) e Total PCBs(ND =DL)
e Total HMW PAH (ND =DL) (1.14:12)

(11.0:1)
e Total PCBs (ND = 0) (4.57:1)
e Total PCBs(ND =DL)
(4.98:1)

This listing for the reasonable maximum scenario indicates trends similar to those observed for
the screening scenario. As for the screening scenario, Offshore Area doses were most highly
elevated above background doses when ingestion of benthos is assumed. HQs for PAHs are
higher than those in background, athough LMW and HMW PAHSs did not exceed NOAELSs for
scenarios based on crab and fish tissue. The fact that HQs were higher for the Offshore Area still
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indicates that risks due to PAHSs in the Coke Point Offshore Area are higher than those from
PAHs in the Patapsco River Background Area.

While aluminum HQs for otter scenarios were greater than 2 times background, they did not
exceed background HQs for heron, osprey, and raccoon scenarios using fish. PCBs and most
other metals demonstrated Offshore Area HQs greater than background for scenarios based on
ingestion of benthos, but either similar to (within 2 times) or less than background under crab
and fish scenarios. In some cases, this is because doses did not exceed NOAELSs under crab or
fish scenarios (arsenic and vanadium). In others, it is because fish and crab tissue concentrations
were lower than that for benthos. This indicates that risks through the food chain from the Coke
Point Offshore Area may only be distinguishable from background risks for species that feed on
lower trophic level organisms limited to the offshore area.  Thallium displays a different trend
because thallium HQs were most highly elevated above background for fish ingestion scenarios.

It is important to note that aternative treatments of background data could be used that are more
precautionary but potentially valid. These have been analyzed and are documented as part of the
sensitivity analysis presented in Appendix G. Less precautionary assumptions would increase
the difference between ecological risk estimates for the Coke Point Offshore Area and the
Patapsco River Background Area.

4.2.7 Measurement Endpoint: Evaluation of Area Use by Wildlife

The wildlife species evaluated in this risk assessment are highly mobile. Therefore, it is
important to consider the size of the area evaluated in the risk assessment in light of home range
and feeding habits. The effects of area use patterns on risk estimates are considered both
qgualitatively and quantitatively. The qualitative evaluation consists of a discussion of wildlife
home range, area use factors, and feeding habits as they may affect their level of exposure in the
Coke Point Offshore Area. The quantitative evaluation employs area use factors (AUFs) to
modify risk estimates. Results for this measurement endpoint are intended for cautious
application as part of the weight of evidence presented in the risk assessment because there are a
number of uncertainties inherent to application of area use factors.

4.2.7.1 Review of Habitat, Home Range and Feeding Habits

The Coke Point Offshore Area as evaluated in this assessment consists of 500 acres with
approximately 2.6 miles of shoreline. Water depths adjacent to the Coke Point Peninsula are
typically 2.5 to 6 ft near the shoreline, and drop off to deeper than 10 to 15 ft within 100 ft of the
shoreline (GBA 2005). Fisheries studies (EA 2003) and studies conducted to support this
assessment (Appendix H) found that fish — specifically white perch and Atlantic silversides -
and crabs are present in the vicinity of Coke Point. These fish provide a potential resource for
wildlife. However, upland vegetative habitat along the shoreline isrelatively sparse.

Home range is defined as the geographic area encompassed by an animal's activities (except
migration) over a specified time. The size and spatial attributes of a home range often are
defined by foraging activities, but also might depend on the location of specific resources such as
dens or nest sites in other areas. An animal might not visit al areas of its home range every day
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or even every week, but over longer time periods, it can be expected to visit most of the areas
within the home range that contain needed resources such as forage, prey, or protected resting
areas (USEPA 1993).

The feeding territory size for great blue herons varies depending on life history. Great blue
herons that roost in heronries, that migrate, or that feed opportunistically may feed over many
acres to many kilometers (km) (U.S. Geological Survey 1985, USEPA 1993). For more solitary
great blue herons, Bayer (1978) found that the home range of a single pair of herons ranges from
1.5 acresin fal to 21 acresin winter. Fifteen to 20 km is the farthest great blue herons regularly
travel between foraging areas and colonies (Gibbs et al. 1987; Gibbs 1991; Peifer 1979). The
osprey’s foraging radius depends on the availability of appropriate nest sites near areas with
sufficient fish. Ospreys have been known to travel up to 10 to 15 km to obtain food but often
have a range between 3 and 8 km (740 to 1,980 acres) (Van Daele and Van Daele 1982). Great
blue heron feed in shallow areas and thus would only be exposed to environmental media along
the shoreline of Coke Point. This is most representative of wading birds such as other herons.
Because osprey feed across open water, they would be exposed to media across the entire Coke
Point Offshore Area. They are thus most representative of other surface feeding and diving
piscivorous birds such as gulls and cormorants.

The size of a raccoon's home range depends on its sex and age, habitat, food sources, and the
season. USEPA guidance provides home range estimates for raccoons in riparian and coastal
habitats that range from 96 to 504 acres (USEPA 1993). The river otter's home range
encompasses the area needed for foraging and reproduction and can range from 400 to
1,900 hectare (990 to 4,700 acres) in size (USEPA 1993). All parts of a home range are not used
equally and may instead be compromised of several activity centers that are interconnected by a
stream or coast. While shelter and resting sites play a role, the availability of food often has the
greatest influence on habitat use. Raccoons feed in shalow areas and thus would only be
exposed to environmental media along the shoreline of Coke Point. Because otter feed in open
water, they would be exposed to media across the entire Coke Point Offshore Area.

4.2.7.2 Area Use Factors and Qualitative Evaluation

The exposure models used in the risk assessment are based on screening level (maximum)
concentrations and reasonable maximum exposure concentrations derived from concentrations in
surface sediment, surface water, fish, crab, and benthos representative of the entire 500-acre area
around Coke Point. Dependent upon the individual chemica and its distribution, the reasonable
maximum exposure may over- or under-estimate risks. For chemicals highest along the
shoreling, it may under-estimate risks to heron. For chemicals highest in deeper areas, it may
over-estimate risks to heron.

The exposure models also assume that 100 percent of the diet and exposure of piscivorous
wildlife occurs within the approximately 500-acre area represented by the samples collected in
the Coke Point Offshore Area. The home range of osprey and otters is much larger than the size
of the site. Therefore, risks may be over-estimated for these receptors. The home range for
herons and raccoons ranges from smaller than the size of the site to much larger. Thus for
individuals of these species that forage widely, risks may be over-estimated, but for individuals
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with nests or feeding territories at or near Coke Point, risks may be redlistic. Therefore, an
assumption of 100 percent area use is likely to be conservative but valid. The use of the
reasonable maximum case scenario concentration is considered the most valid population-wide
exposure estimate.

AUFs can be applied for account for use of other areas by wildlife. These factors are calculated
by dividing the area of the site by the area of the home range. The result is a percentage that can
be applied to HQs. Based on the area estimates above, the AUFs for wildlife would be:
e between 10 and 50 percent area use by raccoon assuming an accessible shoreline width of
150 ft;

e between 10 percent or less (highly mobile) and 100 percent (solitary) area use by great
blue heron;

e between 25 and 68 percent area use by osprey; and

e between 10 and 50 percent area use by river otter.

Based on this information, the Coke Point Offshore Area may comprise the entire home range of
individual heron, but a portion of the home range for raccoon, osprey and otter; therefore, an
assumption of 100 percent area use is likely to be valid for some but not al receptors and for
some but not all individuals within each receptor population. Given the sparse on-shore habitat,
Coke Point islikely to support arelatively small number of resident individuals. Results indicate
that raccoon and heron may receive most of their exposure to sediments along the shoreline,
which include some of the highest concentrations of metals and PAHSs, thus some risks to these
receptors may be under-estimated. Uncertainty associated with the influence of home range and
feeding habits on exposure can be minimized by basing conclusions on reasonable maximum
exposure scenarios for otter and osprey, and by basing conclusions on both screening level and
reasonabl e maximum exposure scenarios for heron and raccoon.

4.2.7.3 Revised Risk Estimates Based on AUFs

For each wildlife receptor evaluated in the risk assessment, HQs for the reasonable maximum
exposure scenario were modified using AUFs to account for the fact that receptors may not be
present within the Coke Point Offshore Area 100% of the time. The modification assumes that
the receptors spends a portion of time feeding at Coke Point Offshore Area, and the remainder of
the time feeding in the Patapsco River Background Area. AUFs were applied using the
following equation:

HQaur = HQcp X AUF + HQpr X (1 — AUF)

where
HQaur = Modified HQ for the Patapsco River Background Area (unitless)
HQcp = Reasonable maximum exposure scenario HQ for the Patapsco River
Background Area (unitless)
HQpr = Reasonable maximum exposure scenario HQ for the Patapsco River
Background Area (unitless)
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AUF = Receptor specific area use factor (%)

A range of AUFs was considered based on the values identified in 4.2.8.2. Modified HQs are
presented for each receptor in Table 4.17 through Table 4.20.

For heron, 6 chemicals exceed NOAELSs for at least one prey-type when 100% area use is
assumed. These chemicals are listed below, and chemicals with doses exceeding LOAELSs are
identified by an asterisk.

Great BlueHeron

100% Area Use/Small Home Large Home Range (10% AUF)
Range  Copper
o Copper e Vanadium
e Selenium

e Total LMW PAH (ND =DL)
e Total PCBs (ND =0)

e Total PCBs(ND =DL)

e Vanadium

When an AUF of 10% is applied to account for the mobility of many heron and wading birds,
NOAEL HQs fall below one for al chemicals but vanadium and copper, which have NOAEL
HQs similar to those in background. No chemicals demonstrate doses above LOAELS, even
when an AUF of 100% is assumed.

For osprey, 6 chemicas exceed NOAELs for at least one prey-type when 100% area use is
assumed. These chemicals are listed below, and chemicals with doses exceeding LOAELS are
identified by an asterisk.

Osprey

100% Area Use Small Home Range (68% AUF) Large Home Range (25% AUF)
o Copper o Copper o Copper
e Selenium e Selenium e Vanadium
e Tota LMW PAH (ND =DL) e Tota LMW PAH (ND =DL)
e Tota PCBs(ND =0) e Vanadium
e Tota PCBs(ND =DL)
e Vanadium

Four chemicals (copper, selenium, total LMW PAHS, and vanadium) demonstrate doses above
NOAELs when an AUF of 68% is assumed. When an AUF of 25% is applied to account for the
mobility of osprey, NOAEL HQs fall below one for al chemicals but vanadium and copper,
which have NOAEL HQs similar to those in background. No chemicas demonstrate doses
above LOAELSs, even when an AUF of 100% is assumed.
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For raccoon, 10 chemicals exceed NOAELSs for at least one prey-type when 100% area use is
assumed. These chemicals are listed below, and chemicals with doses exceeding LOAELS are

identified by an asterisk.

100% Area Use

e Aluminum*

e Arsenic

o Copper*

e Selenium *

e TCDD TEQ (ND =DL)

e Thallium

e Tota HMW PAH (ND =DL)

Raccoon

Small Home Range (50% AUF)

Large Home Range (10% AUF)

e Aluminum*

o Copper*

e Selenium*

e TCDD TEQ (ND =DL)

e Tota HMW PAH (ND =DL)
e Total PCBs (ND = 0)*

e Tota PCBs(ND =DL)*

e Aluminum*

o Copper*

e Selenium*

e TCDD TEQ (ND =DL)

e Tota HMW PAH (ND =DL)
e Total PCBs (ND = 0)*

e Tota PCBs(ND =DL)*

e Tota PCBs (ND = 0)* e Vanadium
e Total PCBs(ND = DL)*

e Vanadium

When AUFs of 10% are applied to account for the mobility of raccoons, NOAEL HQs remain
above one for 7 chemicals. Aluminum, copper, selenium, and PCBs are the only chemicals
which demonstrate LOAEL HQs that are above one. HQs for aluminum, copper and selenium
are similar to background HQs, as previously discussed.

For river otter, 10 chemicals exceed NOAELSs for at least one prey-type when 100% area use is
assumed. These chemicals are listed below, and chemicals with doses exceeding LOAELS are
identified by an asterisk.

River Otter
100% Area Use Small Home Range (50% AUF) Large Home Range (10% AUF)
e Aluminum* e Aluminum* e Aluminum*
o Arsenic o Copper* o Copper*
o Copper* e Selenium* o Selenium*
e Selenium * e TCDD TEQ (ND =DL) e TCDD TEQ (ND =DL)

e TCDD TEQ (ND =DL)

e Thallium

e Total HMW PAH (ND =DL)
e Total PCBs (ND = 0)*

e Total PCBs (ND = DL)*

e Vanadium

e Total HMW PAH (ND =DL)
e Total PCBs (ND = 0)*

e Total PCBs (ND = DL)*

e Vanadium

e Tota HMW PAH (ND =DL)
e Total PCBs (ND = 0)*
e Total PCBs(ND = DL)*

When AUFs of 10% are applied to account for the mobility of otter, NOAEL HQs remain above
one for 7 chemicals. Aluminum, copper, selenium, TCCD TEQ (ND=DL), and PCBs are the
only chemicals which demonstrate LOAEL HQs that are above one. HQs for aluminum, copper,
selenium, and TCDD TEQs are similar to background HQs, as previously discussed.
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It is important to note that actual receptors may forage beyond the areas evauated in this
assessment as part of either the Coke Point Offshore Area or the Patapsco River Background
Area. They may therefore encounter chemicals in other areas of the Harbor and Chesapeake Bay
that are higher or lower than those evaluated here, and thus actual overall risks may be over- or
under-estimated. Thisis an uncertainty.

4.2.8 Measurement Endpoint: Evaluation of Bioavailability

Evauation of bioavailability information for the offshore area is included as a measurement
endpoint because, as discussed above, TRVS may overestimate risks because they do not
incorporate consideration of site-specific bioavailability from directly ingested sediment. As
discussed above for agquatic and benthic organisms, there is evidence from SEM/AVS data
collected during the 2003 reconnai ssance study (EA 2003) that metals in sediment may be bound
to sulfides that decrease their bioavailability and toxicity. This bears relevance for wildlife food
web modeling, especialy where a precautionary default factor of 1 is assumed for
bioaccumulation of chemicalsinto prey item tissue. Thisisthe case for vanadium. If metals are
bound to sulfides in sediment, their potential to bioaccumulate would be limited. This
measurement endpoint indicates that the potential for risks from direct ingestion of these metals
in sediment may be overestimated.

Results of laboratory bioaccumulation studies discussed above in Section 4.1.7 and in detail in
Appendix H indicate that metals, PAHs, and PCBs in Coke Point sediments are available for
uptake. This provides evidence that chemicals in Coke Point Offshore Area sediments may be
biocavailableif directly ingested.

4.2.9 Summation of COPCs based on Benchmark and Background Exceedences

Sections 4.2.4 through 4.2.8 discuss separate lines of evidence based on scenarios used to
evaluate risks based on different EPCs, different prey types, different receptors, and relative risk
between exposure areas (the Coke Point Offshore Area versus the Patapsco River Background
Area. The reasonable maximum exposure scenario is considered the most relevant for evaluation
of risks for wildlife. The following bulleted sections summarize the weight of evidence for each
chemical with doses exceeding NOAELSs under a reasonable maximum scenario, and draw a
conclusion based on benchmark exceedence, background comparisons, AUFs, and
bioavailability asto whether the chemical should be considered as a COC for wildlife.

e Aluminum: Aluminum presents a potential risk to mammalian receptors based on the
fact that both NOAEL and LOAEL reasonable maximum exposure HQs are greater than
1 for all prey types. However, HQs are similar between the Coke Point Offshore Area
and the Patapsco River Background Area. Therefore, aluminum is not considered to be a
site-related COC for wildlife.

e Arsenic: Arsenic presents apotential risk to mammalian receptors because reasonable
maximum exposure NOAEL HQs are greater than 1 for the benthos prey scenario.
However, reasonable maximum exposure LOAEL HQs are less than 1 for the Coke Point
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Offshore Area are only marginally greater than 1 for NOAEL HQs. Therefore, arsenicis
not considered to be a COC.

e Copper: Reasonable maximum exposure NOAEL and LOAEL HQs for copper are
greater than 1. However, the difference between the Coke Point Offshore Area and the
Patapsco River Background Area is less than afactor of 2. Also, benthic organism tissue
comparisons do not indicate a significant difference between the two areas in the amount
of copper entering the food chain from sediment. Therefore, copper is not considered to
be a site-related COC.

e Selenium: Both reasonable maximum exposure NOAEL HQs and LOAEL HQs exceed 1
for selenium. The differences in magnitude are less than a factor of 2 between the Coke
Point Offshore Area and the Patapsco River Background Area, and in some cases
background risks are higher. Therefore, selenium isnot considered to be a site-related
COPC.

e Thallium: Reasonable maximum exposure NOAEL HQs are greater than 1 for the
benthic prey exposure pathway. However, Coke Point Offshore Area and Patapsco River
Background AreaHQs are similar. Therefore vanadium is not considered to be a site-
related COPC.

e Vanadium: Reasonable maximum exposure NOAEL HQs are greater than 1 for the
benthic prey exposure pathway. However, Coke Point Offshore Area and Patapsco River
Background AreaHQs are similar. Therefore vanadium is not considered to be a site-
related COPC.

e HWM PAHSs: Bioaccumulation studies indicate that HMW PAHSs are taken up into the
food chain at levels higher than in background, both at lower trophic levels (benthos) and
higher trophic levels (fish and crab). Reasonable maximum exposure NOAEL HQs are
greater than 1, and Coke Point Offshore Area HQs are 10 times greater than the Patapsco
River Background Area HQs. However, LOAEL HQs for reasonable maximum
exposures are less than 1, and NOAEL s for piscivorous birds fall below 1 when AUFs are
considered. It isalso noteworthy that screening level scenarios produce NOAEL and
LOAEL HQs greater than 1 and greater than background. Therefore, HMW PAHSs are
considered to be site related COCs, but with alimited potential for impacts under
maximum exposure scenarios only.

e LWM PAHSs: Bioaccumulation studies indicate that HMW PAHs are taken up into the
food chain at levels higher than in background, both at lower trophic levels (benthos) and
higher trophic levels (fish and crab). Reasonable maximum exposure NOAEL HQs are
greater than 1 for piscivorous birds for benthic prey exposures only. LOAEL HQs for
reasonabl e maximum exposures are less than 1, and NOAEL HQs fal below 1 for
piscivorous birds when AUFs are considered. It is aso noteworthy that screening level
scenarios produce NOAEL and LOAEL HQs greater than 1 and greater than background.
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Therefore, LMW PAHSs are considered to be site related COCs, but with alimited
potential for impacts under maximum exposure scenarios only.

e Total PCBs: Both reasonable maximum exposure NOAEL HQsand LOAEL HQs
exceed 1 for total PCBs. Bioaccumulation studies indicate that PCBs are taken up into the
food chain at levels higher than in background in benthos and fish, but higher in
background than the Coke Point Offshore Areain crab. NOAEL and LOAEL HQsaso
exceed 1 when area use factors are considered, with greatest exceedences based on
benthic prey scenarios. Therefore, total PCBs are considered at site-related COC;
however, it is noted that risk from PCBs via some pathways may be similar to or greater
than Coke Point Offshore Arearisks.

e Dioxins: Reasonable maximum exposure NOAEL HQs are greater than 1. However,
Coke Point Offshore Area and Patapsco River Background Area HQs are similar and
LOAEL HQsarelessthan 1. Therefore dioxins are not considered a site-related COPC.

In summary, LMW PAHs, HMW PAHs, and PCBs are identified as site-related COCs.
However, LMW PAHs and HMW PAHSs have a limited potential for impacts under maximum
exposure scenarios only. Also, risks from PCBs at Coke Point may in some cases be similar to
or less than background risks.

4.2.10 Risk Characterization for Wildlife in the Coke Point Offshore Area

The risk characterization for wildlife draws from five measurement endpoints to derive
conclusions regarding the potential for risks. The results for each measurement endpoint are
discussed and weighed as evidence to determine whether chemicals in the Coke Point Offshore
Area are expected to pose potentia risk to wildlife. The following five measurement endpoints
are evauated:

e Comparison of modeled food web doses to NOAEL and LOAEL TRVs for birds and
mammal s using a precautionary screening level scenario.

e Comparison of modeled food web doses to NOAEL and LOAEL TRVs for birds and
mammal s using a reasonable maximum scenario.

e Comparison of risk estimates for the Coke Point Offshore Area to risks for the Patapsco
River Background Area.

e Comparison of reasonable maximum scenario food web doses to NOAEL and LOAEL
TRV s after they have been modified with AUFs that account for wildlife movement.

e Qualitative evaluation of chemical bioavailability in sediment.

Within these measurement endpoints, bioaccumulation to wildlife from consumption of three
different types of prey — benthos, crabs, and fish — were considered, as well as consumption of
sediment and water.
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The first measurement endpoint — benchmark comparisons using screening level doses - provides
precautionary initial estimate of risks under worst case exposures in which a receptor is
constantly exposed to the highest concentrations detected on site. NOAEL benchmarks are most
precautionary, while LOAEL benchmarks provide a more definite indicator of risks. Screening
scenario doses (based on maximum detected sediment and water concentrations) of nine metals,
TCDD TEQs, total PCBs, tota LMW PAHSs, and totad HMW PAHs exceed NOAEL-based
TRVs. When LOAEL TRVs are considered, screening scenario doses for four metals (cadmium,
arsenic, copper, and selenium), total PCBs, total LMW PAHSs, and total HMW PAHSs exceed.

The second measurement endpoint — benchmark comparisons using reasonable maximum
exposure scenario doses — provide a more redistic indicator of risks to wildlife because it
characterizes site-wide exposures rather than worst case exposures. Reasonable maximum
exposure scenario doses of six metals, TCDD TEQs, total PCBs, total LMW PAHSs, and total
HMW PAHs exceed NOAEL-based TRVs. The six metals are auminum, arsenic, copper,
selenium, thallium, and vanadium. When LOAEL TRVs are considered, doses for three metals
and total PCBs exceed LOAEL-based TRVs and background doses. The three metas are
aluminum, copper, and selenium. Reasonable maximum exposure scenario results are
considered more relevant than screening level scenario results to characterization of risks to
wildlife.

The third measurement endpoint is comparison of Coke Point Offshore Area risks to Patapsco
River Background Arearisks. There may be other sources of chemicals to sediment, water and
biota in the Patapsco River, and it is useful to understand which risks are related to sources at
Coke Point and which may be present due to more widespread sources. Based on the screening
level scenario, nine metals, LMW PAHs, HMW PAHSs, PCBs, and dioxins have both doses that
exceed NOAELs and background doses for either birds or mammals. Under the reasonable
maximum exposure scenario, LMW PAHs, HMW PAHSs, and PCBs have both doses that exceed
both NOAELs and background doses for either birds or mammals. Reasonable maximum
exposure doses of dioxins, aluminum, copper, selenium, thallium, and vanadium exceed NOAEL
HQs, but HQs are very similar between Coke Point and background. Alternative treatments of
background data were found to reduce background risks by an order of magnitude as
documented in Appendix G; this increases the difference between risks in the Coke Point
Offshore Area and risks in the Patapsco River Background Area.

The fourth measurement endpoint was consideration of area use by wildlife. Wildlife home
ranges vary between species and between individuals. Heron and raccoon are most likely to feed
along the shoreline where many chemical concentrations are highest. Osprey and otter would
feed throughout the site. When AUFs are used to modify HQs for the reasonable maximum
scenario, PCBs are the only chemicals with doses that both exceed LOAELS and are elevated
above background risks. PAHs only produce risks to wildlife when NOAEL s are considered.

The fifth measurement endpoint is consideration of chemica bioavailability. As documented in
Appendix H, laboratory bioaccumulation tests provide evidence that chemicals in sediment are
bioavailable and may be taken up into prey tissue. Concentrations of many metals, PAHs, and
PCBs are found at concentrations higher in benthic organisms exposed to sediment from Coke
Point Offshore Area than those exposed to sediment from the Patapsco River Background Area.
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Tissue data confirm that this trend is observed in higher trophic level species (i.e. fish and crabs)
as well for PAHs and metals. PCBs are higher in whole body fish tissue from the Coke Point
Offshore Area, and in crab tissue from the Patapsco River Background Area. BAFs and tissue
data provide site-specific estimates of bioaccumulation that were used in exposure models.
Results of exposure models based on ingestion of fish and crab produced fewer exceedences than
those based on benthos, indicating that lower trophic level bioaccumulation has the greatest
potential for effects on wildlife through the food chain. AVS/SEM data indicate that not al of
the metal present in sediment is available for uptake through direct consumption; this indicates
that risks from direct consumption of sediment may be over-estimated.

Taken together, these lines of evidence indicate that the PCBs and PAHSs are the COCs for the
Coke Point Offshore Area. Metdls, dioxins, and VOCs are not considered COCs because they
demonstrate reasonable maximum scenario HQs that are either comparable to background HQs
or below LOAELs. PCBs are a site-related COC because both NOAEL and LOAEL reasonable
maximum scenario HQs are greater than 1 and because HQs for some prey types are greater than
those in background. It must be noted however, that exposure pathways based on ingestion of
crab produce higher HQs for background. HMW PAHs and LMW PAHSs are considered to be
site related COCs, but with a limited potential for impacts under maximum exposure scenarios
only. Impact is considered limited because reasonable maximum scenario doses of PAHs exceed
NOAELs but not LOAELs. HMW PAHs and LMW PAHSs are maintained as COCs because
both tissue concentrations and doses are higher in the Coke Point Offshore Area than in the
background area and because screening level scenarios produce LOAEL exceedences.

The finding of the ERA is that wildlife which consume aquatic and benthic organisms are
potentially at risk from PCBs in sediment at the Coke Point Offshore Area. HMW PAHSs and
LMW PAHSs are also considered to be site related COCs, but with a limited potential for impacts
under maximum exposure scenarios only. Metals, dioxins, and VOCs are not considered COCs
because they demonstrate reasonable maximum scenario exposures that are either comparable to
background or below LOAELs. Conclusions are synthesized and used as the basis for
recommendations in Chapter 6. There are a number of uncertainties associated with the risk
assessment that will be discussed in Section 4.3.

4.3 UNCERTAINTY ANALYSIS

ERAs conducted under USEPA guidance for contaminated sites involve a number of
uncertainties (USEPA 1997a). These uncertainties must be taken into consideration when
interpreting risk characterization results. The following sections discuss uncertainties associated
with the ERA for the Coke Point Offshore Area, and how these uncertainties may affect
interpretation.

4.3.1 Scopeandthe CSM

Several uncertainties are associated with the scope of the ERA and the ecological CSM. The
ERA is designed to evaluate potential risks under existing conditions in the Coke Point Offshore
Area. The risk assessment focuses on grab samples of surface sediments (1 ft in depth or less)
and surface water because these are the most likely exposure media for ecological receptors.
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However, the Site Assessment (EA 2009b) found higher concentrations of some metals and
PAHSs in offshore subsurface sediments than in surface sediments. The risk assessment does not
evaluate future hypothetical risks that could occur if erosion or mixing changes the distribution
of chemical concentrations in the sediment profile. If higher, chemical concentrations in the
subsurface are exposed, risks would be expected to increase.

There are also uncertainties associated in differences between the area of concern selected for
evauation in the assessment and the home ranges of ecological receptors. Heron, osprey,
raccoon, otter, and represented wildlife may have home ranges larger than the Coke Point
Offshore Area. The risk assessment assumes that these receptors receive al of their food and
ingested media from the offshore area. In actuality, wildlife may receive inputs from other
nearby areas. Depending on the inputs received from other nearby sources, total risks to
receptors may be either over or underestimated. Data from fish and crabs collected from the site
and background area help diminish this uncertainty because these are mobile receptors and
because these are likely prey species for wildlife. Thus, the risk assessment provides the most
relevant quantification of risks for the Coke Point Offshore Area.

4.3.2 DataUsed in the Risk Assessment

There are uncertainties associated with the data set used in the ERA. Chemica concentrationsin
environmental media may vary over space and time. If this variation occurs over small scales, it
is possible that the data set over- or under-estimates overall concentrations. Uncertainty due to
temporal variability is especialy relevant to surface water results because surface water is
subject to mixing and variable upstream input. To mitigate this uncertainty, sampling was
designed specifically to provide data relevant to the ERA. Sampling targeted areas of suspected
chemical contamination and the spatial resolution was selected to provide relevant results.
Multiple depths and repeat sampling were used to mitigate for variability in surface water. This
uncertainty is further evaluated in a Sensitivity Analysis provided in Appendix G.

There is uncertainty associated with the fact that data originated from multiple studies. To
mitigate this uncertainty, data from each study were reviewed for relevance and only validated,
relevant data were utilized. It should be noted that data may be available from other studies of
the area that were not utilized due to uncertainties associated with differences in study design,
analytical suite, or validation. In specific, data from a 2005 study of VOCs in surface water by
Severstal were not included because they utilized a different study design, a limited analytical
suite, and were not validated. Benzene concentrations from samples in that study ranged from
non-detect to 0.330 mg/L. These concentrations are higher than those detected in the sampling
conducted to support the ERA, which ranged from non-detect to 0.072 mg/L. These differences
in chemical concentrations over time are a source of uncertainty.

There is aso uncertainty associated with samples used to represent the Patapsco River
Background Area. Background samples for surface sediment demonstrated substantial
variability, with a range of concentrations for metals and PAHs spanning an order of magnitude.
Given the variety of environments and potential sources to background, this is not necessarily
unexpected. Because insufficient samples were available to calculate a 95% UCLM, the
maximum concentration in background sediment were sometimes used to represent the screening
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level and reasonable maximum exposure scenario. Effects of this uncertainty are further
evauated in a Sensitivity Analysis provided in Appendix G.

Use of tissue data from laboratory bioaccumulation studies presented in Appendix H reduces the
potential uncertainty associated with food web exposure models used in the risk assessment
when compared to use of literature-based BAFs. However, there are some uncertainties
associated with these data. Laboratory bioaccumulation tests are conducted in a controlled
environment. Because lab bioaccumulation test conditions may differ from those experienced by
aguatic organisms in the field, bioaccumulation may differ and thus be over-estimated or under-
estimated by laboratory bioaccumulation test results. To minimize this uncertainty, the sediment
used for laboratory bioaccumulation tests was carefully selected to represent site-wide conditions
as closely as possible, and standard test methods were used which utilize organisms and
parameters representative of a range of situations. There are aso uncertainties associated with
field-collection of fish and crabs for tissue. Collection of tissue in a single event may not
account for variability in concentrations over long periods of time due to seasonal variation,
migration, or changing site conditions. Thismay result in over- or under- estimation of risks. To
minimize these uncertainties, a large number of individual specimens were collected and
composited using sampling criteria that help minimize the impacts of variation.

There is adso uncertainty associated with the concentrations of metals detected in the surface
water samples from the investigation area. All of the surface water data included in the
guantitative risk calculations were from unfiltered samples. As a result, the concentration of
metal s detected in surface water samples very likely include metals that are sorbed to suspended
particulate matter (sediment). These sorbed metals are less available for uptake by receptors of
concern. Therefore, the detected concentrations may not be representative of the amount of
bioavailable metals, and the use of these water pathway data could overestimate the potential for
risk from surface water.

4.3.3 Exposureand Toxicity Assessment

The selection of exposure and toxicity data for inclusion in the ERA involves a number of
uncertainties. Actual exposure factors and toxic responses for ecological receptors vary. The
risk assessment mitigates for uncertainty associated with this variability by utilizing technically
defensible values provided by guidance, scientific literature, and field/laboratory collected tissue
data. Where necessary, statistical analyses are used to summarize a range of exposure and
toxicity data to provide a single value for use in the ERA. In cases where estimation is
necessary, values are selected with precaution to further mitigate uncertainty. In cases where no
data are available for a chemical, exposure or toxicity data for chemicals with similar structures
and expected modes of toxicity are substituted as surrogates. Where surrogate data are not
available for exposure factors, conservative default values consistent with standard practices are
utilized.

Surface water ingestion by wildlife is a source of uncertainty. Surface water ingestion rates are
based on USEPA guidance (USEPA 1993), which provides rates based on estimated metabolic
requirements for consumption of water. However, while wildlife are likely to consume some
water while swimming (for mammals) or grooming and feeding (birds and mammals), they are
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unlikely to intentionally consume brackish water such as that of the Patapsco River for metabolic
purposes. No rates are available for incidental ingestion of water; therefore, available values are
used unchanged as a precaution. Overal, surface water ingestion rates are high but not
inconceivable for incidental ingestion during swimming or foraging. Based on the rates and
body masses provided in Table 4.6, the ingestion rates used in the assessment equate to ingestion
of 77 and 107 milliliters (mL) per day (1/3 to 1/5 cup) of water per day for osprey and heron, and
564 and 599 mL per day (2.4 to 2.5 cups) of water per day for raccoon and otter.

Area use by wildlife is a source of uncertainty. The Coke Point Peninsula provides little upland
habitat to support nearby foraging for wildlife, and offshore area may provide limited habitat for
foraging. Thus, the assumption that wildlife use the site 100 percent of the timeislikely an over-
estimate and would |ead to some over-estimation of risks.

In some cases, toxicity data are unavailable for specific chemicals, and no surrogates are found
appropriate. In such cases, risks from these chemicals cannot be quantitatively evaluated. The
potential for risks from these chemicalsisidentified as an uncertainty.

434 Risk Characterization

There are uncertainties associated with the overall characterization of risks in the ERA. One
apparent uncertainty results from the extrapolation of assumptions about the potential for adverse
effects from individual organisms to populations. The intent of this ERA, as set forth in the
assessment endpoints, is to ultimately evaluate risks to populations. However, for wildlife, the
models perform cal culations concerning the potential for adverse effects to individual organisms.
Few methods are available to extrapolate the potential for adverse effects from the individual
level to the population level. It is generally assumed that if there is no potential for direct
adverse effects to individual organisms then it is also unlikely for there to be the potential for
direct adverse effects to populations. Similarly, it is assumed that if there is the potentia for
adverse effects to individual organisms there is also the potential for adverse effects to
populations. However, there is uncertainty associated with the assumption that potential impacts
at theindividual level will impact the populationsin the surrounding ecosystem.
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5. HUMAN HEALTH RISK ASSESSMENT FOR PUBLIC HEALTH IMPACTS

Two separate HHRAS are evaluated in this report. This section presents the methods and results
for the HHRA-PH. The HHRA-PH characterizes human exposures given the current conditions
of the offshore area. Currently, the offshore area around Coke Point is not expected to be
frequently for swimming or other water activities, and it is expected that people would visit
other, more easily accessible areas available in close proximity to Coke Point Offshore Area
(e.0., state parks, private docks, etc.). However, there are no controls against these activities, so
there is a potential for these activities. This exposure scenario takes into account exposures
modeled in previous RCRA investigations and consultation with site-specific USEPA and MDE
inputs (ISG 2005 and USEPA/MDE 20118). The HHRA-PH provides an estimate of a sSite-
specific exposure that takes into account the mobility of aquatic organisms in the offshore area
by evaluating sample results from studies of field-collected crab and fish tissue. The results of
the HHRA-PH provide a long-term risk characterization of the people fishing/crabbing in the
area under current conditions.

The HHRA quantitatively evaluates the complete exposure pathways identified in the CSM
(Chapter 2) for potential long-term risk concerns for human heath. The HHRA is a processin
which exposure and toxicity data are combined to develop an estimate of the potential for
adverse impacts on human receptors from chemicals in the environment. The HHRA determines
baseline risks associated with long-term exposure to the offshore areas. The baseline risk does
not take into account any remedia actions or other means of exposure reduction (e.g., the use of
personal protective equipment, fishing restrictions, etc.). In addition, future potential risks
associated with changes at the site (i.e., dredging or erosion) are not evaluated in the HHRA.

The HHRA specifically follows the analysis methods set forth in the following USEPA
guidance:

e Risk Assessment Guidance for Superfund (RAGS), Volume 1: Human Health Evaluation
Manual (Part A) (Interim Final), USEPA 1989.

e Risk Assessment Guidance for Superfund (RAGS), Volume 1. Human Health Evaluation
Manual Supplemental Guidance — “ Standard Default Exposure Factors’ (Interim Final),
Publication 9285.7-01B, USEPA 1991.

e Guidelines for Data Usability in Risk Assessment (Part A). Office of Solid Waste and
Emergency Response (OSWER), Publication OSWER9285.7-09A, USEPA 1992.

e Exposure Factors Handbook, Volumes|, 11, and 111, USEPA 1997b.

e Risk Assessment Guidance for Superfund (RAGS), Volume 1. Human Health Evaluation
Manual (Part D, Standardized Planning, Reporting and Review of Superfund Risk
Assessments). Office of Emergency and Remedial Response, Washington, DC, USEPA
2002.

e Human Headth Toxicity Vaues in Superfund Risk Assessments. OSWER 9285.7-53.
Office of Emergency and Remedia Response, USEPA 2003b.
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e Risk Assessment Guidance for Superfund (RAGS), Volume 1: Human Health Evaluation
Manua (Part E: Supplemental Guidance for Dermal Risk Assessment) Final, USEPA
2004.

These guidance documents comprise the basis of risk assessment methodology in the
RCRA/CERCLA programs and are intended to provide a conservative estimate of potential risk
within these regulatory programs. The risks determined in the HHRA represent potential risk
that may occur to people who contact the areas evaluated and do not represent acute risks from
short-term exposures.

The HHRA methodology involves a four-step process. data collection and evaluation, exposure
assessment, toxicity assessment, and risk characterization. The following sections present details
about HHRA methodology. Data collection and evaluation are presented in Section 5.1. The
exposure assessment is presented in Section 5.2, and the toxicity assessment is presented in
Section 5.3. The risk characterization is presented in Section 5.4. A discussion of uncertainties
is presented in Section 5.5.

5.1 DATA COLLECTION AND EVALUATION

The HHRA evaluates data collected for the offshore areas as discussed in Chapter 3. All data
used in the HHRA are validated per protocols identified in USEPA guidance for data usability
(USEPA 1992). Inclusion or exclusion of data on the basis of analytical qualifiersis performed
in accordance with USEPA guidance (USEPA 1989, 1992). The first step in the HHRA is the
evauation of analytical data on the basis of qualifiers in each medium of concern (surface
sediment, surface water, and tissue) using the rational e below.

e Anaytica results bearing the R qualifier (indicating that the data point was rejected
during the data validation process) are not used in the risk assessments.

e Analytical results bearing the U or UJ qualifier (indicating that the analyte is not detected
a the given RL) are retained in the data set and considered non-detects. Where
warranted for statistical purposes, each COPC is assigned a numerical value equal to its
RL or appropriate detection limit.

e Analytical results for organics bearing the J qualifier (the reported value is estimated and
below the RL), K qualifier (reported value may be biased high), L qualifier (reported
value may be biased low), and N qualifier (the spiked recovery is not within control
limits) are retained in the data set at the measured concentration.

e Analytica results for inorganic chemicals bearing the B or BJ qualifiers (which indicate
that the reported value is less than the contract-required detection limit, but greater than
the method detection limit) are retained in the data set at the measured concentration.

e Analytical results for organic compounds bearing the B qualifier (blank-related data) are
evauated as non-detects. The B qualifier denoting blank-related data indicate that the
chemical in question was detected not only in the sample but also in quality assurance
blanks.
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If duplicate samples are collected or duplicate analyses are conducted on a single sample, the
following guidelines are employed to select the appropriate sample measurement:

e |If both samples/analyses show that the analyte is present, the average of the two detected
concentrations is retained for analysis, based on conservative professiona judgment;

e |If both samples/analyses are not detected, the average of the two RL concentrations is
retained for analysis as a non-detect; and

e If only one sample/analysis indicated that the analyte is present, it is retained for analysis
and the non-detect value is not included in the assessment.

Severa classes of organic chemicals assessed in the HHRA share a common mode of exposure
and toxicity. For example, there are over 200 PCB congeners that can be identified by analytical
chemistry. Many congeners produce the same types of effects and share similar patterns of
uptake. The same is true for dioxins. As a result, these classes of organic chemicas are
evaluated in accordance with the following methodologies:

e PCBs - USEPA policy identifies a standard method for using congener-specific data to
estimate the total concentration of PCBs (Van den Berg et a. 1998). Per this method, the
concentrations of 18 specific congeners are summed and the sum is doubled to determine
a representative total PCB concentration for each sample. The specific PCB congeners
used in the evaluation are: PCB 8, PCB 18, PCB 28, PCB 44, PCB 49, PCB 52, PCB 66,
PCB 77, PCB 87, PCB 90, PCB 101, PCB 105, PCB 118, PCB 126, PCB 128, PCB 138,
PCB 153, PCB 156, PCB 169, PCB 170, PCB 180, PCB 183, PCB 184, PCB 187, PCB
195, PCB 206, and PCB 209. The total PCBs calculated and evaluated in the HHRA use
the RLs to represent non-detect compounds.

e Dioxins and furans — For dioxins and furans, studies have been performed to develop
TEFs that relate the toxicity of common dioxins and furans to the specific toxicity of the
dioxin 2,3,7,8-TCDD (Van den Berg et a. 1998, 2006). These TEFs produce a
dioxin/furan concentration representative of the cumulative toxicity of the congeners
referred to as a TCDD TEQ for each sample. The HHRA evaluates a TCDD TEQ
estimated using RLs to represent non-detect compounds.

It is noted that the handling of PAH compounds within the HHRA is treated differently than the
ERA. The ERA evaluates the effects of PAH classes (i.e., HMW and LMW), while the HHRA
evauates individual PAH compounds. Therefore, the determination of ecological risks evaluates
PAH concentrations that are summed prior to modeling, and the HHRA evaluates each
individual PAH compound separately and sums the risks after modeling.

Sample results for arsenic are reported as total arsenic. However, arsenic can be present in both
an organic and inorganic form. Inorganic arsenic represents the primary form of arsenic that isa
concern for human health. Therefore, an arsenic speciation was performed for the field-collected
tissue samples within the Coke Point Offshore and Patapsco River Background Areas to quantify
the various forms of arsenic. The results of the arsenic speciation are included on Table 5.1.
The average percent of inorganic arsenic for crab meat, crab mustard, and fish filet were
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averaged together to obtain an overall aguatic organism average percent of inorganic arsenic.
The average percent of inorganic arsenic is 10.4 percent for the Coke Point Offshore Area and
12.0 percent for the Patapsco River Area. To maintain consistency within the exposure areas, the
average percent of inorganic arsenic for the Coke Point Offshore Area is used in calculating
intake of inorganic arsenic in fish tissue and crab meat for the HHRA. For screening, the
concentration of arsenic within fish tissue and crab meat is not reduced by the 10.4 percent. This
allows for the conservative nature of the screening to remain.

5.1.1 Risk-Based Screening

An initial step of the HHRA is a risk-based screening that is conducted to determine COPCs.
The selection of COPCs allows the HHRA to focus on chemicals that may contribute to overall
risks (USEPA 1989). Chemicals below risk-based screening criteria are not detected at levels
that would affect overall risk and are not considered further in the HHRA. For surface water and
sediment, the maximum detected chemical concentration is compared to risk-based screening
values. For fish and crab tissue, the 95%UCLM is used in the risk-based screening.

State and Federal risk-based screening criteria are not available for surface water and surface
sediment for the complete exposure pathways identified in the CSM (Figure 2.2). As a result,
site-specific risk-based criteria are calculated for the exposure to surface water and sediment
pathways. The derivation of site-specific risk-based screening criteria follows the methodol ogies
set forth in USEPA guidance (USEPA 2010b). Appendix D presents the calculation of site-
specific risk-based screening criteria for surface water and surface sediment. The site-specific
risk-based screening criteria are based upon a carcinogenic risk level of 10°® or non-carcinogenic
hazard quotient (HQ) of 0.1. The risk levels of 10° and an HQ of 0.1 provide a level of
conservancy to account for potential additive effects of multiple chemicals.

The HHRA takes into account actual, field-collected fish and crab tissue and fish and crab tissue
concentrations modeled from BAFs for surface water and surface sediment. For chemical
concentrations modeled from BAFs, aguatic organisms exposed to surface water are represented
by fish, and aguatic organisms exposed to sediment are represented by crabs or other bottom
dwellers. Fish and crab concentrations for both field-collected organisms and modeled
concentrations are compared to USEPA Region 3 risk-based concentrations (RBCs) for fish
tissue (USEPA 2009b). For non-carcinogens, the RBC is based on a HQ of 1.0; for the purposes
of this screening the RBC is decreased by a factor of 10 to base the screening value on an
effective HQ of 0.1. Carcinogenic RBCs are based on arisk level of 10°. Chemicals considered
COPCs in the fish and crabs are also considered COPCs in surface water and sediment,
respectively, regardless of screening value comparison to ensure that the total exposure to
chemicalsin these mediaisfully evaluated in the HHRA.

5.1.1.1 Analytes Exceeding Risk-Based Screening Levels

The occurrence, distribution, and selection of COPCs based upon the risk-based screening are
shown in medium-specific tables following the RAGS D format (USEPA 2002). Tables5.2.1
through 5.2.4 present the risk-based screening results for Coke Point Offshore Area media of
concern. Tables 5.2.5 through 5.2.8 present the risk-based screening results for the Patapsco
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River Background Area.  The tables present the minimum and maximum detected
concentrations, the location of the maximum detected concentrations, as well as the frequency of
detection (FOD) for each chemical detected. COPCs that exceed risk-based screening criteria
are highlighted and presented in bold type. COPCs for al media evaluated in the HHRA are
presented in the following sections:

Coke Point Offshore Area
COPCsin Surface Sediment

The following COPCs are identified in surface sediment (Table 5.2.1) based on the risk-based
screen: arsenic, benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, naphthaene, and total PCBs.

COPCsin Surface Water

The following COPCs are identified in surface water (Table 5.2.2) based on the risk-based
screen:  benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
chrysene, dibenzo(a,h) anthracene, indeno(1,2,3-cd)pyrene, and benzene.

COPCsin Field-Collected Crab

The following COPCs are identified in crabs (Table 5.2.3) based on the risk-based screen:
dioxin, arsenic, cadmium, cobalt, copper, selenium, zinc, benzo(a)pyrene, benzo(b)fluoranthene,
total PCBs, and benzene.

COPCsin Fied-Collected Finfish Tissue

The following COPCs are identified in finfish tissue (Table 5.2.4) based on the risk-based
screen: arsenic, mercury, selenium, total PCBs, and benzene.

Patapsco River Background Area
COPCsin Sediment

The following COPCs are identified in background surface sediment (Table 5.2.5) based on the
risk-based screen: benzo(a)pyrene and total PCBs.

COPCsin Surface Water

The following COPCs are identified in background surface water (Table 5.2.6) based on the
risk-based screen: benz(a)anthracene, benzo(a)pyrene, dibenzo(a,h)anthracene, and indeno(1,2,3-
cd)pyrene.

COPCsin Field-Collected Crab

The following COPCs are identified in background crabs (Table 5.2.7) based on the risk-based
screen: dioxin, arsenic, cadmium, cobalt, copper, mercury, selenium, zinc, and total PCBs.
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COPCsin Fidld-Collected Finfish Tissue

The following COPCs are identified in background finfish tissue (T able 5.2.8) based on the risk-
based screen: antimony, arsenic, copper, mercury, selenium, and total PCBs.

5.2 EXPOSURE ASSESSMENT

The exposure assessment determines (qualitatively or quantitatively) the magnitude, frequency,
duration, and route of exposure for potential human contact to COPCs in media of concern. The
exposure assessment considers only existing conditions at the Coke Point Offshore Areas and
does not take into account an future actions within the Coke Point Offshore Area (i.e., dredging,
erosion, etc.). Chapter 2, the CSM (Figure 2.2), shows the complete exposure pathways
identified for the Coke Point Offshore Area. The CSM characterizes the exposure setting with
respect to the general physical characteristics of the offshore area and the characteristics of the
populations on and near the offshore area based upon existing conditions. The HHRA did not
take into account potential future exposures to the offshore area due to erosion, dredging, or
other actions. From this exposure characterization, potential receptors are identified. Once the
receptors are identified, the pathways by which the previously identified populations may be
exposed are determined. These are considered complete pathways of exposure. Each complete
exposure pathway identified in the CSM (Figure 2.2) is evaluated in the exposure assessment
and the HHRA.

The HHRA-PH evaluates human exposures based upon the current use of the offshore area and
discussions with the USEPA and MDE. Currently, the offshore area around Coke Point is not
frequently used for swimming or other water activities. However, there are no controls against
these activities. Exposure for the HHRA-PH represents the low frequency of use for the Coke
Point Offshore Area for recreation and takes into account exposures modeled from previous
RCRA investigations and US EPA and MDE site-specific inputs (1SG 2005 and USEPA/MDE
2011a). In addition, sample results from studies of field-collected crab and fish tissue are
evaluated.

5.2.1 Calculation of Intake

Intake is the numerical representation of estimated exposures. An intake is calculated for each
exposure pathway identified in the CSM. Intake is expressed in terms of the quantity of
substance in contact with the body per unit body weight per unit time (e.g., milligrams chemical
per kilogram body weight per day, also expressed as mg/kg bw-day) (USEPA 1989). Intakes are
calculated using variables for chemical concentrations, contact rates, exposure frequency,
exposure duration, body weight, and exposure averaging time. The values of some of these
variables depend on offshore area conditions and the characteristics of the potential receptors.
Exposure estimates are representative of a reasonable maximum exposure which is expected to
occur within the Coke Point Offshore Area (USEPA 1989). As a result, some intake variables
are not at their individual maximum values, but when combined with other variables, will result
in estimates of the reasonable maximum exposure (USEPA 1989).
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5.2.2 Exposure Point Concentrations

The first step in quantifying intake (or exposure) is the determination of an EPC for each COPC
identified in the risk-based screening. For the HHRA, the EPC represents the concentration of
COPCs in media of concern that a selected receptor is expected to contact over a designated
exposure period. The EPC is represented by the 95%UCLM (USEPA 1989). The 95%UCLM is
used because assuming long-term contact with the maximum concentration is not reasonable
(USEPA 1989). EPCs for COPCs identified for the Coke Point Offshore Area are presented in
Tables 5.3.1 through 5.3.4. EPCsfor COPCsidentified for the Patapsco River Background Area
are presented in Tables 5.3.5 through 5.3.8.

For surface water and sediment within the Coke Point Offshore Area and the Patapsco River
Background Area, the 95%UCLM is determined through the use of the USEPA ProUCL
program version 4.00.04 (USEPA 2009c). Where a 95%UCLM could not be calculated or where
it exceeds the maximum detected concentration, the maximum concentration is used as the
reasonable maximum EPC. Output files of the ProUCL program are included in Appendix B.
For the Patapsco River Background Area, an additional analysis of the background data is
performed in the sengitivity analysis (Appendix G) to determine the best representation of
background given the limitations of this data set. It is determined that the use of the 95%UCLM,
or the maximum detected concentration, is the best representation of EPCs for the Patapsco
River Background Area. However, potential human health risks using the median of the data set
asthe EPC are provided in the Sensitivity Analysis (Appendix G) for comparison.

The fish and crab tissue EPCs for metals, PAHSs, and PCBs are determined from actual aguatic
organisms (white perch and crabs), as discussed below. The concentration of dioxins,
tributyltins, VOCs, and SVOCs in crab tissue and fish are based upon literature-based BAFs.
For the crabs, the EPC represents the combined chemica concentration in both crab meat and
mustard, adjusted by weight. For fish (white perch), only the filet is used in the HHRA.

EPCs derived from field-collected finfish and crab tissue

Field collection of tissue characterizes actual tissue concentrations in aguatic organisms and
presents a realistic representation of expected bioaccumulation in higher trophic level game
species at Coke Point. The analysis of field-collected finfish and crab tissue takes into account
that many aguatic organisms are mobile and may spend time feeding in other parts of Baltimore
Harbor or the Chesapeake Bay.

Crab and finfish tissues were analyzed for metals, PAHs, and PCBs. Composited fish filets were
analyzed as representative of what humans would most likely consume. For crabs, both meat
and “mustard” were analyzed separately.
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To determine the total concentration of a chemical within the edible portion of the crab, the
following equation was used:

CMustard * M Mustard +CMeat * M Meat
Cedcran =
M Edcrab
Where:
Cedcrab = Concentration of chemical in the edible portion of the crab (mg/kg wet
weight);
CMustard= Concentration of chemical in crab mustard (mg/kg wet weight);
CMea = Concentration of chemical in crab meat (mg/kg wet weight);
Mmustard = Weight of mustard per individual crab (g wet weight);
Mmeax = Weight of meat per individual crab (g wet weight).
M edcrap= Summed Weight of meat and mustard from individual crab (g wet weight).

The ratio of meat to mustard in the crab by mass was assumed to be 4.36:1 based on information
from the literature (Weidou 1981).

Tissue concentrations were summarized statistically to create EPCs. The 95%UCLM of tissue
concentrations for each chemical were used as the EPCs in fish filets. The 95%UCLMs for crab
meat and mustard were used, as described above, to calculate the concentration in edible crab
tissue.

EPCs derived using sediment BAFs from literature sources

Sediment BAFs are derived from the scientific literature for dioxins, VOCs, and organotins.
Sediment BAFs for dioxins, VOCs, and organotins are presented in Table 3.8. USACE
maintains a database of chemical-specific biota-sediment BSAFs from studies of a wide range of
organisms and sediment types (USACE 2009). Laboratory bioaccumulation tests following
protocols similar to those used in this study are one of the primary sources of BSAFs in the
database. A BSAF is different from a sediment BAF because it considers the influence of
organic carbon in sediment and lipids in tissue on uptake relationships (USACE 2009). For each
chemical, EA compiled the mean BSAFs reported for fish and marine and estuarine
invertebrates. For each chemical, the average of the BSAFs is calculated, and the values are
converted to sediment BAFs using the following equation:

Croc
Where:

Ciipida = Concentration of lipid in tissue (mg/kg dry weight);
Croc = Concentration of total organic carbon in sediment (mg/kg dry weight);
BSAF = Biota sediment accumulation factor (unitless);

Risk Assessment — Coke Point DMCF at Sparrows Point May 23, 2011

78



BAForg-sed = Bioaccumulation factor for chemicals from sediment into biota

(unitless)
The conversion assumes an average total organic carbon content in Coke Point sediments of
6.8 percent based on sample results from Coke Point Offshore Area surface sediment samples.
When sediment BAFs were not available from this source, a default value of 1 was assigned.
This assumes that the concentration in the organism is the same as the concentration in the
sediment. This default is used as a standard practice in risk assessment. There are adequate data
available from the BSAF database (USACE 2009) for estuarine organisms to develop a BSAF
for TCDD that would be relevant to estuarine exposures. However, the database did not contain
adequate studies of other dioxin/furan congeners in estuarine organisms to develop BSAFs for
the full list of detected congeners. The USACE BSAF database (USACE 2009) does include
BSAF data for both TCDD other dioxin and furan congeners from a study of trout, which is a
freshwater fish (Burkhard et a. 2004). These freshwater BSAFs are used together with the
estuarine TCDD BSAF to extrapolate estuarine BSAFs for each congener based on relative
bioaccumulation compared to TCDD. These BSAFs are presented in Table 3.8. Following the
conversion to a BAF, the EPC of chemicals in crab tissue are determined in the same manner as
concentrations from site-specific BAFs.

EPCs derived using surface water BAFs from literature sources

BAFs for chemicals in surface water are derived from information reported in the scientific
literature. Literature-based water-to-fish uptake factors or bioaccumulation equations are used to
estimate concentrations of COPCs in fish tissue using the following equation:

| Gish=Cater* BAish- watel

Where:
Cisn = Concentration of chemical in fish (mg/kg wet weight);
Cwaer = 95%UCLM of COPC in water (mg/L);
BAFisvwater = Uptake factor for chemicalsin fish (unitless).

Bioaccumulation factors and their sources are summarized in Table 3.9. Uptake factors for
several organics are derived using regressions from the BCF Win Program developed by the
USEPA's Office of Pollution Prevention and Toxics and Syracuse Research Corporation. When
these uptake factors are not available for a chemical, literature-based factors are used from
sources such as the Risk Assessment Information System (Oak Ridge National Laboratory 2009)
and USEPA’s Ambient Aquatic Life Water Quality Criteria documents (USEPA 1980, 1985a-c,
1986, 1987a,b).

In the absence of a literature-based bioaccumulation model or uptake factor for a COPC, an
accumulation factor of 1 is used to estimate chemical concentrations in fish. Use of this default
accumulation factor assumes that the concentration in the organism is the same as the
concentration in the surface water, and is expected to provide a conservative estimate of
accumulation for most chemicals, and is expected to over-estimate accumulation for non-
bioaccumulative compounds. This default is used as a standard practice in risk assessment.
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5.2.3 EXxposure Parameters

The second step in quantifying intake requires the identification of exposure parameters. The
following sections and Tables 5.4.1 through 5.4.12 detail the exposure parameters for each
potential receptor. Specific exposure parameters for each receptor are chosen based on USEPA
guidance (USEPA 1989, 1991, 2004, 2008a), state advisories and other appropriate resources.

Exposure parameters include rates of contact (e.g., skin surface areas), exposure frequency and
duration, body weight, and averaging time. The contact rate reflects the amount of contaminated
media contacted per unit time or event. For dermal contact with chemicals in surface water or
sediment, the contact rate is estimated by combining information on exposed skin surface area,
dermal permeability of a chemical, and exposure time. Exposure frequency and duration are
used to estimate the total time of exposure to COPCs in media of concern. The body weight
represents the average body weight over an exposure period (USEPA 1989). For adults (adult
recreational users and watermen), USEPA recommended body weight is 70 kilograms (kg); for
children (recreationa users aged 3 to 6 years), it is 18 kg (USEPA 20084). The adolescent is
assumed to be 45 kg.

Surface Water

Asdiscussed in the CSM (Chapter 2), exposure to surface water for the recreational user assumes
a swimming scenario. During swimming, a recreationa user will have dermal (skin) contact
with surface water and ingest very small amounts of surface water. Any ingestion is expected to
be incidental due to the brackish nature of the water. Incidental ingestion is assumed at 1/100™
of the USEPA default drinking water rates (Agency for Toxic Substances and Disease Registry
[ATSDR] 2003). The incidental ingestion rate is therefore 0.02 liter/day for the adult and 0.01
liter/day for both the adolescent and the child recreationa users (ASTDR 2003). The
recommended surface area (SA) for adult is 18,000 square centimeters (cm?) and the child is
6,600 cm?, based on the mean surface area for the total body (USEPA 2004). For the adol escent,
the mean total body areais 15,900 cm? for 12 tol6 years of age and 10,800 cm? for 6 to 11 years.
An average of the two age ranges yields abody SA of 13,350 cm? for the adolescent aged 6 to 16
years (USEPA 1997b).

The offshore area near the Coke Point Peninsula is not considered a high use area for swimming
or other water activities. Additionaly, other public access areas are located near but not
immediately adjacent to the Coke Point Peninsula that present a more attractive area for
swimming and other water activities (i.e., state parks, private docks, etc.). However, access is
not controlled to the waters around the Coke Point Peninsula; therefore, swimming is a
possibility for this area.  Swimming and other activities around Coke Point are assumed on a
limited basis. An exposure frequency of 4 days per year is used based upon the previous RCRA
El assessment and personal communication with US EPA and MDE (ISG 2005 and
USEPA/MDE 20118). It is also estimated that recreational users swim for two hoursaday. The
swim time takes into account that boaters are primarily on the water from noon to 5:00 p.m. with
2 hours of that time spent swimming or in the water.
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For the watermen, exposure to surface water is likely limited to the hands and arms (forearms
and upper arms). The mean arm SA (2,910 cm?) combined with the mean hand SA (990 cm?)
resultsin an SA of 3,900 cm? for watermen (USEPA 1997b). It is expected that watermen would
not fish exclusively within the Coke Point Offshore Area, but instead would fish near Coke Point
1 day per week for 39 weeks (March through November). Watermen are expected to contact
surface water for 2 hours a day based upon persona communication with US EPA and MDE
(USEPA/MDE 20118). This assumes that watermen will perform other activities (i.e., driving
the boat, fixing nets, etc.) that will result in less frequent direct water contact.

Sediment

Due to the depth of surface water, recreational users are expected to contact sediment primarily
with the feet and maybe lower legs. For the adult, the sum of the mean lower legs SA
(2,560 cm?) and mean feet (1,310 cm?) is 3,870 cm? (USEPA 1997b). For the adolescent, lower
leg estimates are not available in USEPA guidance (USEPA 2004, 1997b). Therefore, the SA
identified for the adult is used for the adolescent as a conservative measure. For the child, the
mean leg (2,070 cm?) and mean feet (550 cm?) sum is 2,620 cm? for the 3 to 6 year age range
(USEPA 2008a). For skin exposure to sediment, an adherence factor (AF) is determined that
represents the ability of sediment to adhere to the skin surface (USEPA 2004). AFs for
sediments are likely to be less than for soils because contact with water may wash the sediment
off the skin (USEPA 2004). However, AFs for soil are used to represent the sediment AFsas a
conservative measure. For the adult recreational user, the recommended weighted AF for an
adult resident is used [0.07 milligrams per square centimeter (mg/cm?)] as a conservative
measure. The recommended weighted AF for a child recreational user is 0.2 mg/cm?for children
playing in wet soil (USEPA 2004). The adolescent is conservatively estimated with the same AF
asthe child.

Watermen contact with sediment is limited to the hands and forearms as contact to sediment is
expected to occur while hauling fishing nets into boats. The mean arm SA (2,910 cm?) and mean
hand SA (990 cm?) sum is 3,900 cm®. The recommended AF for a commercia or industrial
worker contact with soil is 0.2 mg/cm?, based upon actual body parts exposed (face, forearms
and hands) and high-end contact activity (USEPA 2004). This worker AF is conservatively
assumed for watermen.

The exposure frequency for contact with sediment is assumed at the same number of days per
year as surface water.

Fish and Crab Ingestion

Ingestion rates for the recreational user are taken from both the UESPA guidance (1997b) and
the MDE 2007 Fish Advisory Table. USEPA identifies an amount of fish eaten per day from
Freshwater/Estuarine areas. However, the USEPA estimate is based upon a total wet weight of
fish eaten per year averaged over a number of days, not for each meal. The weights do not
account for cooking. The weights for an adult, adolescent, and child are 9.8, 8.7, and 4.6 ounces
per day, respectively (USEPA 1997b). MDE estimated the amount of fish eaten per mea for
varying receptors to determine appropriate fish advisories for the Patapsco River (MDE 2007).
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MDE estimated a cooked weight of fish eaten for an adult male, adult female, and child at 8, 6,
and 3 ounces, respectively (MDE 2007). The cooked weights used by MDE correspond to the
wet weights presented in the USEPA guidance (USEPA 1997b). The number of meals per year
is estimated based upon recreational users fishing or crabbing in the area 2 days per week from
June to September (4 months or 16 weeks). The exposure frequency of 32 meals per year of fish
and crabs is evenly divided between fish and crab consumption. Asaresult, the recreational user
isassumed to eat 16 meals per year of fish and 16 meals per year of crabs.

The intake rate identified for the adult recreational user is also used for the watermen, since the
watermen are not expected to fish exclusively within the Coke Point Offshore Area. The
exposure frequency identified for the surface water and sediment pathways is used as the number
of meals per year (39 meals per year) of fish and crabs. The watermen is assumed to eat 19.5
meal s per year of fish and 19.5 meals per year of crabs.

5.24 Exposurelntake Equations

To quantify intake, the EPCs and exposure parameters are combined to estimate daily intakes
over an exposure period. The COPCs identified in surface water, sediment, and fish tissue are
converted into systemic doses, taking into account rates of contact (e.g., dermal exposure areas)
and absorption rate of each COPC. The magnitude (i.e., EPCs), frequency (i.e., number of days
per year), and duration of these exposures are then combined to obtain estimates of daily intakes
over a specified period of time (i.e., lifetime, activity-specific duration). Dermal exposure to
surface water is calculated by converting the EPC into an Absorbed Dose per event (DAevent)-
This conversion takes into account the permeability of compounds across multiple layers of skin
with respect to the length of the event and the fraction of each compound absorbed once
dissolved into the skin.

Two different measures of intake are analyzed, depending on the nature of the effect being
evaluated. When evaluating longer-term (i.e., chronic) exposures to chemicals that produce
adverse non-carcinogenic effects, intakes are averaged over the period of exposure (i.e., the
averaging time [AT]) (USEPA 1989). This measure of intake is referred to as the average daily
intake (ADI) and is a less than lifetime exposure. For chemicals that produce carcinogenic
effects, intakes are averaged over an entire lifetime and are referred to as the lifetime average
daily intake (LADI) (USEPA 1989).

The generic equation to calculate intakes is given below:

EPC x IF x EF x ED x RAF

(L)ADI = x CF
BW x AT
Where:
(L)ADI = (Lifetime) Average daily intake (mg/kg bw-day)
EPC = COPC concentration in a specific medium (mg/kg or mg/L)
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IF = Intake factor* (mg/day, liters per day [L/day], or kg/meal)

EF = Exposure frequency (days/year or meals/year)

ED = Exposure duration (years)

RAF = Relative absorption factor (unitless) (Dermal exposures only)

BW = Body weight (kg)

AT = Averaging time (days)

CF = Conversion Factor (10° kilograms per milligram (kg/mg) or 10° L/cm®)

(Dermal exposures only)

5.3 TOXICITY ASSESSMENT

Toxicity assessment is the third step of the HHRA process. The toxicity assessment considers
the types of potential adverse health effects associated with exposure to COPCs; the relationship
between magnitude of exposure and potential adverse effects; and related uncertainties, such as
the weight of evidence of a particular COPC'’ s carcinogenicity in humans.

USEPA guidance (USEPA 1989) specifies that the assessment be accomplished in two steps:
hazard identification and dose-response assessment. Hazard identification is the process of
determining whether studies claim that exposure to a COPC may cause the incidence of an
adverse effect. USEPA gspecifies the dose-response assessment which is the process of
guantitatively evaluating the toxicity information and characterizing the relationship between the
dose of the contaminant administered or received and the incidence of adverse health effects in
the exposed population. From this quantitative dose-response relationship, specific toxicity
values are derived by USEPA that can be used to estimate the incidence of potentialy adverse
effects occurring in humans at different exposure levels (USEPA 1989). Individual toxicological
profiles, which present a summary of available toxicological information used in the
determination of toxicity values for COPCs, are provided in Appendix E. The HHRA utilizes
existing toxicity information developed in accordance with USEPA guidance (USEPA 1989 and
2003b). The USEPA has identified a three-tiered approach for selection of toxicity values
(USEPA 2003c). Tier 1 values are available from the Integrated Risk Information System (IRIS)
(USEPA 2010c). IRIS presents USEPA established, current toxicity values. These toxicity
values have undergone peer reviews and USEPA consensus reviews and represent the USEPA
scientific position regarding the toxicity of the chemicals based on the data available at the time
of the review. When toxicity values are not available from IRIS, Tier 2 values are then
examined.

Tier 2 values are USEPA’ s Provisional Peer Reviewed Toxicity Vaues, which are developed by
the Office of Research and Development, the National Center for Environmental Assessment,
and the Superfund Health Risk Technical Support Center on a chemical-specific basis when

! The intake factor is the product of all intake variables that, when multiplied by the concentration of the chemical of
potential concern in a specific medium, results in an estimate of the chemical intake in mg/kg-day for that population and
exposure pathway. Intake factors may include ingestion rate, inhalation rate, body surface area exposed to soil or water,
dermal permeability constants, and soil adherence factors.

Risk Assessment — Coke Point DMCF at Sparrows Point May 23, 2011

83



requested by the Superfund program. These values have not undergone the rigorous review
process as the IRIS toxicity values.

Tier 3, other toxicity values, are considered when Tier 1 or Tier 2 toxicity values are not
available. These toxicity values are taken from additional USEPA and non-USEPA sources and
are chosen based on the most current and best peer-reviewed source available. Priority is given
to sources of information that are the most current, and the basis of the toxicity value is
transparent and publicly available. The California EPA (CaEPA) Office of Environmental
Health Hazard Assessment Toxicity Criteria Database (CaEPA 2010), the ATSDR Minimal
Risk Levels, and the Health Effects Assessment Summary Tables (USEPA 1997c¢) are the Tier 3
sources utilized for thisHHRA.

For this HHRA, two toxicological endpoints are considered: carcinogenic and non-carcinogenic.
USEPA-derived toxicity vaues for evaluating potential chronic non-carcinogenic effects for
COPCs are summarized in Table 5.5.1. USEPA-derived toxicity values for evaluating potential
carcinogenic effects for COPCs are summarized in Table 5.6. The following sections detail how
each endpoint is determined.

5.3.1 Toxicity Assessment for Non-Car cinogens

Non-carcinogenic endpoints are evaluated through the use of areference dose, or RfD. For this
HHRA only chronic effects are evaluated. A chronic RfD is defined as an estimate (with
uncertainty spanning perhaps an order of magnitude or greater) of a daily exposure level for
humans, including sensitive subpopulations, that is likely to be without adverse effects during a
lifetime (USEPA 1989). Chronic RfDs are specifically developed to be protective for long-term
exposureto a COPC.

The first step in determining RfDs is the determination of the critical study and toxic effect of a
chemical. From this study, an experimental exposure level is calculated that represents the
highest level tested at which no adverse effects (including the critical toxic effect) are
demonstrated. Non-carcinogens are typically judged to have a threshold daily dose below which
adverse effects are unlikely to occur. This concentration is called the NOAEL, and is usually
derived from either animal laboratory experiments or human epidemiology investigations
(usualy workplace studies). In developing a toxicity vaue or human NOAEL for non-
carcinogens (i.e., an RfD), the regulatory approach is to: (1) identify the critical toxic effect
associated with chemical exposure (i.e., the most sensitive adverse effect); (2) identify the
threshold dose in either an anima or human study; and (3) modify this dose to account for
interspecies variability (where appropriate), differences in individua sensitivity (within-species
variability), and other uncertainty and modifying factors. Specific detail concerning the
methodology used by USEPA for deriving non-carcinogenic reference values is discussed further
in USEPA guidance (USEPA 2010c). In some toxicological studies, a LOAEL, rather than a
NOAEL, is available. The LOAEL represents the lowest exposure level where biologicaly
significant increases in frequency or severity of adverse effects between the exposed population
and a control group occur. An RfD can be determined through the use of the LOAEL after
adjustment for species differences are applied.
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When deriving an RfD from experimental data, uncertainty and modifying factors are usually
applied to the LOAEL or NOAEL. The HHRA utilizes existing RfDs from sources identified in
the tiered approach presented in Section5.3. RfDs used in this HHRA aready have the
appropriate uncertainty and modifying factors applied by the source identified in Table 5.5.1.
Uncertainty factors are intended to account for specific types of uncertainty inherent in
extrapolation from the available data. The modifying factor accounts for the confidence in the
scientific studies from which toxicity values are derived, according to such parameters as study
quality and study reproducibility. The uncertainty factors are generally 10-fold, default factors
used in operationally deriving the RfD from experimental data. Uncertainty factors less than 10
can be used. An uncertainty factor of 3 can be used in place of one-half power (10°°) when
appropriate. The uncertainty factors are intended to account for: (1) variation in susceptibility
among the members of the human population (i.e., inter-individual or intraspecies variability);
(2) uncertainty in extrapolating anima data to humans (i.e., interspecies uncertainty);
(3) uncertainty in extrapolating from data obtained in a study with less-than-lifetime exposure
(i.e., extrapolating from subchronic to chronic exposure); (4) uncertainty in extrapolating from a
LOAEL rather than from a NOAEL; and (5) uncertainty associated with extrapolation when the
database isincomplete. The maximum uncertainty factor for the derivation of the RfD is 3,000.

A modifying factor ranging from 1 to 10 is included to reflect a qualitative professional
assessment of additional uncertainties in the critica study and in the entire database not
addressed by the uncertainty factors. The default value for the modifying factor is 1. USEPA
discontinued the use of the modifying factor in 2004. However, toxicity values for some
contaminants, derived before 2004, still contain a modifying factor. To calculate the RfD, the
appropriate NOAEL is divided by the product of all the applicable uncertainty factors and the
modifying factor. Thisis expressed as:

RfD = NOAEL / (Uncertainty Factor; x Uncertainty Factor... x Modifying Factor)

Where:
RfD = Reference dose (mg/kg bw-day)
NOAEL = No observed adverse effect level (mg/kg bw-day)

Theresulting RfD is expressed in units of milligrams of chemical per kilogram of body weight
per day (mg/kg bw-day).

5.3.2 Toxicity Assessment for Carcinogens

Unlike non-carcinogens, carcinogens are generally assumed to have no threshold. There is
presumed to be no level of exposure below which carcinogenic effects will not manifest
themselves. This “non-threshold” concept is based on the premise that there are small, finite
probabilities of inducing a carcinogenic response associated with every level of exposure to a
potential carcinogen. USEPA uses a two-part evaluation for carcinogenic effects. This
evaluation includes the assignment of a weight-of-evidence classification and the quantification
of a cancer toxic potency concentration. Quantification is expressed as a slope factor (SF) for
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oral and dermal exposures, which reflects the dose-response data for the carcinogenic
endpoint(s) (USEPA 1989 and 2010c).

The SF converts estimated daily intakes averaged over a lifetime of exposure directly to
incremental risk of an individual developing cancer. The SF is the upper 95" percentile
confidence limit of the probability of response per unit daily intake of a chemical over alifetime.
The SF is expressed in units of proportion (of a population) affected per mg/kg bw-day.
Typicaly, the SF is used to estimate the upper-bound lifetime probability of a person developing
cancer from exposure to a given concentration of a carcinogen. SFs are generally based on
experimental animal data, unless suitable epidemiological studies are available. Because of the
difficulty in detecting and measuring carcinogenic endpoints at low exposure concentrations, SFs
aretypically developed by using amodel to fit the avail able high-dose, experimental animal data,
and then extrapolating downward to the low-dose range to which humans are typically exposed.
USEPA recommends the linear multistage model to derive an SF. The model is conservative and
provides an upper bound estimate of excess lifetime cancer risk. These methods and approaches
are discussed in greater detail within the USEPA Cancer Guidelines (USEPA 2005b).

The weight-of-evidence classification system assigns a letter or aphanumeric (A through E) to
each potential carcinogen that reflects an assessment of its potential to be a human carcinogen
(USEPA 1989). USEPA has recently established five recommended standard hazard
descriptors. “Carcinogenic to Humans,” “Likely to Be Carcinogenic to Humans,” “Suggestive
Evidence of Carcinogenic Potential,” “Inadequate Information to Assess Carcinogenic
Potential,” and “Not Likely to Be Carcinogenic to Humans” (USEPA 2005b). The weight-of-
evidence classification is based on a thorough scientific examination of the body of available
data. Only compounds that have a weight-of-evidence classification of C or above are
considered to have carcinogenic potential in thisHHRA.

COPCs that are determined to have sufficient weight of evidence for carcinogenic endpoints are
also assessed for mutagenic modes of action. The mutagenic mode of action is assessed with a
linear approach (USEPA 2005b). Table 5.6 identifies the COPCs with a mutagenic mode of
action. COPCs identified as mutagenic have sensitivity pertaining to cancer risks associated with
early-life exposures. To account for the early-life exposure and the mutagenic mode of action,
the cancer potency estimates are adjusted. USEPA recommends, for mutagenic chemicals, when
no chemical-specific data exist, a default approach using estimates from chronic studies (i.e.,
cancer slope factors) with appropriate modifications to address the potential for differential risk
of early-life stage exposure (USEPA 2005b,c). A modification for early-life stage exposure to
mutagenic COPCs is required because available studies indicate higher cancer risks resulting
from a given exposure occurring early in life when compared with the same amount of exposure
during adulthood (USEPA 2005b). For this HHRA, the SFs for COPCs identified with a
mutagenic mode of action are modified for the following (USEPA 2005c):

2 A = a known human carcinogen; B1 = a probable human carcinogen, based on sufficient animal data and limited

human data; B2 = a probable human carcinogen based on sufficient animal data and inadequate or no human data; C = a
possible human carcinogen; D = not classifiable as to human carcinogenicity; and E = evidence of non-carcinogenicity for
humans.
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e For exposures between 3 and 16 years of age, a 3-fold adjustment is made.

e For exposures after turning 16 years of age, no adjustment is made.

5.3.3 Madificationsfor Dermal Contact

Toxicity values specific to dermal exposures are not available and require adjustment of the ord
toxicity values (oral RfDsor SFs). This adjustment accounts for the difference between the daily
intake doses through dermal contact as opposed to ingestion. Most toxicity values are based on
the actual administered dose and must be corrected for the percent of chemical-specific
absorption that occurs across the gastrointestinal tract prior to use in derma contact risk
assessment (USEPA 1989 and 2004). USEPA recommends utilizing oral absorption efficiency
factors in converting oral toxicity values to derma toxicity values (USEPA 2004). This
adjustment accounts for the absorption efficiency in the “critical study,” which is utilized in
determining the RfD and SF. Where oral absorption in the critical study is essentially complete
(i.e., 100 percent), the absorbed dose is equivaent to the administered dose, and no adjustment of
oral toxicity values is necessary when evaluating dermal exposures. When gastrointestinal
absorption of a chemical in the critical study is poor (e.g., 1 percent), the absorbed dose is
smaller than the administered dose, and toxicity values for dermal exposure are adjusted to
account for the difference in the absorbed dose relative to the administered dose. To account for
the differences between the administered (oral) and the absorbed (dermal) dose, RfDs and SFs
are modified by the gastrointestinal dermal absorption factor (GIABS).

In addition to the GIABS modification of the toxicity values for dermal contact, dermal contact
rates are also evaluated based upon a chemical’s ability to be absorbed through the skin surface.
This absorption rate is dependent upon the medium evaluated. For sediments, USEPA has
identified a dermal absorption factor (ABS) that is chemical-specific. The ABS value reflects
the desorption of a chemical from sediment and the absorption of the chemical across the skin
and into the blood stream. The USEPA-recommended ABS values are based upon available
experimental data for dermal absorption from contaminated soil (USEPA 2003c, 2004).
Recommended values are presented that account for uncertainty which may arise from different
soil types, loading rates, chemical concentrations, and other conditions.

For surface water, dermal exposures are adjusted by two methods. For organics the dermal
exposures are adjusted by the fraction absorbed (FA), permeability coefficient (PC), and the
exposure time. The FA accounts for chemical loss due to shedding during absorption from the
skin to the bloodstream, the PC represents the ability of a chemical to cross the stratum corneum,
and exposure time is used to determine the diffusion of the compound across the skin to
accurately determine the dose dissolved into the bloodstream. Inorganic Compounds are
adjusted by the PC only.

The chemical-specific parameters utilized in assessing dermal exposure, GIABS, ABS, FA, and
PC are selected from the USEPA dermal guidance (USEPA 2003c, 2004). Additional chemical-
specific parameters not provided in the latest USEPA guidance are taken from the Toxicity and
Chemical-Specific Factors Database (U.S. Department of Energy [USDOE] 2010), which is
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updated regularly. Table 5.5.2 presents relative chemical-specific parameters utilized in
calculating dermal exposure for COPCs.

54 RISK CHARACTERIZATION

In the risk characterization, the chemical intakes (Section 5.2) and toxicity values (Section 5.3)
are summarized and integrated into quantitative expressions of risk. The risk characterization
results in a numerical expression of risk for human contact with COPCs in media of concern.
Non-carcinogenic and carcinogenic effects are calculated for recreational users and commercial
watermen. To characterize potential non-carcinogenic effects, comparisons are made between
chemical intakes and toxicity values. For potentia carcinogenic effects, incrementa
probabilities that a receptor will develop cancer over a lifetime of exposure are estimated from
chemical intakes and chemical-specific dose-response information. The risk characterization is
performed following USEPA guidance (USEPA 1989). The following text details the risk
characterization methodology. There are separate discussions for carcinogenic and non-
carcinogenic effects because the methodology differs for these two modes of chemical toxicity.

5.4.1 Hazard Index for Non-Carcinogenic Effects

The potential human health risks associated with exposures to non-carcinogenic COPCs are
estimated by comparing the ADI with the chemical-specific RfD, as per USEPA Guidance
(USEPA 1989). A HQ isderived for each COPC, as shown in the equation bel ow:

ADI
HO =
Q RfD
Where:
HQ = Hazard Quotient; ratio of average daily intake level to acceptable daily intake
level (unitless)

ADI = Estimated non-carcinogenic average daily intake (mg/kg bw-day)
RfD = Reference dose (mg/kg bw-day)

If the average daily dose exceeds the RfD, the HQ exceeds a ratio of one (1) and there may be
concern that potentia adverse systemic health effects would be observed in the exposed
populations. Per input from USEPA, ratios below 1.5 are considered acceptable because these
round to 1 (USEPA 2011b). If the ADI does not exceed the RfD, the HQ does not exceed 1 and
there is no concern that potential adverse systemic health effects would be observed in the
exposed populations. However, if the sum of several HQs exceeds 1, and the COPCs affect the
same target organ, there may be concern that potential adverse systemic health effects would be
observed in the exposed populations. In general, the higher the HQ is above 1, the greater the
level of concern. However, the HQ does not represent a statistical probability that an adverse
health effect would occur.

For consideration of exposures to more than one chemica causing systemic toxicity via several
different pathways, the individua HQs are summed to provide an overal hazard index (HI). If
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the HI isless than 1, then no adverse health effects are likely to be associated with exposures at
the offshore area. Per input from USEPA, Hls below a target level of 1.5 are considered
acceptable because these would round to 1 (USEPA 2011b). However, if the total HI is greater
than the target level, separate endpoint-specific HIs may be cal culated based on toxic endpoint of
concern or target organ (e.g., HQs for neurotoxins are summed separately from HQs for rena
toxins). Only if an endpoint-specific HI is greater than the target level is there reason for
concern about potential health effects for that endpoint.

5.4.2 Carcinogenic Risks

Carcinogenic risk is estimated as the incremental probability of an individual developing cancer
over a lifetime as a result of exposure to a potential carcinogen. The numerical estimate of
excess lifetime cancer risk is calculated by multiplying the LADI by the risk per unit dose (SF).
Thisis shown in the following equation:

Risk= LADI x SF
Where:
Risk = Unitless probability of an exposed individual developing cancer
LADI = Lifetime incremental cancer average daily intake (mg/kg bw-day)
SF = Cancer slope factor (mg/kg bw-day)™

Because the SF is the statistical 95th percent upper-bound confidence limit on the dose-response
slope, this method provides a conservative, upper-bound estimate of risk.

It should be noted that the interpretation of the significance of the carcinogenic risk estimate is
based on the appropriate public policy. USEPA in the National Oil and Hazardous Substances
Pollution Contingency Plan (40 Code of Federal Regulations [CFR] Part 300) (USEPA 1990)
states that:

“...For known or suspected carcinogens, acceptable exposure levels are generally
concentration levels that represent an excess upper bound lifetime cancer risk to an
individual of between 10 and 10

55 RISK CHARACTERIZATION RESULTS

Risk characterization calculations are presented in Tables 5.7.1 through 5.7.4 for the Coke Point
Offshore Area. Tables 5.7.5 through 5.7.8 present the risk characterization calculations for the
Patapsco River Background Area. Tables 5.7.9 through 5.7.12 present calculation of the dermal
absorbed dose from surface water. To assess the potential health effects of more than one
chemical (both carcinogens and non-carcinogens), risk characterization results are summed
across each medium of concern. The summation assumes dose additivity in the absence of
information on specific mixtures of chemicals (USEPA 1989). In addition, risk characterization
results are summed across al pathways to determine a cumulative result for total exposure to the
Coke Point Offshore Area and the Patapsco River Background Area.
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An adjustment is made to the arsenic EPC in Tables 5.7.1 through 5.7.8 in fish and crabs to
account for the actual percentage of inorganic arsenic in fish tissue and crab meat (Table 5.1).
Arsenic speciation was performed for field-collected fish (white perch) and crab tissue and
mustard. As discussed in Section 5.1, an average percentage of inorganic arsenic for both the
Coke Point Offshore Area and the Patapsco River Background Area is established at 10.4
percent (Table 5.1).

Tables 5.9.1 through 5.9.8 present the estimates of cumulative excess risks across al pathways
for non-carcinogenic and carcinogenic effects for all receptors. A risk summary of COPCs that
contribute significantly to risks is presented in Tables 5.10.1 through 5.10.8. COPCs are only
identified on Tables 5.10.1 through 5.10.8 if cumulative carcinogenic risks are greater than the
target risk range of 10 to 10 or cumulative non-carcinogenic risks are greater than 1.0. These
tables present only the COPCs that contribute carcinogenic risks greater than 10° or non-
carcinogenic risks greater than 0.1.

55.1 Adult Recreational User Results

The adult recreational user is evaluated for derma exposure to surface water and surface
sediment, incidental ingestion of surface water, and ingestion of field-collected fish and crabs.
Risk calculations are presented in Table 5.7.1. A risk summary for this receptor is provided in
Table 5.9.1, and a presentation of contributors to risk (carcinogenic risk greater than 1x10° or a
HQ greater than 0.1) is provided in Table 5.10.1.

55.1.1 Coke Point Offshore Area Adult Recreational User Results

Non-Car cinogenic Results

The total calculated non-carcinogenic HI for the adult recreational user is 1.2. The ingestion of
crab pathway is the primary contributor to the non-carcinogenic HI. The estimated HI for
surface water exposure is 0.0005. The estimated HI for ingestion of fish for the Coke Point
Offshore Areais 0.1. The estimated HI for surface sediment exposure is 0.0008. The estimated
HI for ingestion of crabs for the Coke Point Offshore Areais 1.1. A breakdown by target organ
isprovided on Table 5.10.1. No COPC or target organ has an HQ greater than 1.

Carcinogenic Results

The excess cumulative carcinogenic risk calculated for the adult recreational user is 2.3 x 10,
The estimated risk for surface water exposure is 1.1 x 10®. The estimated risk for adult
recreational user ingestion of fish for the Coke Point Offshore Areais 2.9 x 10°. The estimated
risk for surface sediment exposure is 3.4 x 107, The estimated risk for ingestion of crab for the
Coke Point Offshore Areais 8.8x 10°. No COPC has excess cancer risk above 10,

5.5.1.2 Patapsco River Background Adult Recreational User Results

Patapsco River background risk calculations are presented in Table 5.7.5 for the adult
recreational user. For background, this receptor is evaluated for the same exposure pathways as
the Coke Point Offshore Area. A risk summary for this receptor is provided in Table 5.9.5, and
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a presentation of contributors to risk (carcinogenic risk greater than 1x10° or a HQ greater than
0.1) isprovided in Table 5.10.5.

Non-Car cinogenic Results

The total non-carcinogenic HI for the adult recreational user is0.6. The estimated HI for surface
water exposure is 0.0002. The estimated HI for adult recreational ingestion of fish as modeled
for the Patapsco River Background Areais 0.2. The estimated HI for surface sediment exposure
is0.00009. The estimated HI for adult recreational ingestion of crab as modeled for the Patapsco
River Background Areais 0.4.

Carcinogenic Results

The excess cumulative carcinogenic risk calculated for the adult recreational user is 9.8 x 10”.
The estimated risk for surface water exposure is 7.1 x 10°. The estimated risk for adult
recreational ingestion of fish for the Patapsco River Background Area is 4.1 x 10°. The
estimated risk for surface sediment exposure is 2.9 x 10°. The estimated risk for adult
recreational ingestion of crab for the Patapsco River Background Areais 5.0 x 10,

55.2 Adolescent Recreational User Results

The adolescent recreational user is evaluated for dermal exposure to surface water and surface
sediment, ingestion of surface water, and ingestion of fish and crab. Risk calculations are
presented in Table 5.7.2. A risk summary for this receptor is provided in Table 5.9.2, and a
presentation of contributors to risk (carcinogenic risk greater than 1 x 10° or a HQ greater than
0.1) isprovided in Table 5.10.2.

55.2.1 Coke Point Offshore Area Adolescent Recreational User Results

Non-Car cinogenic Results

The total non-carcinogenic HI for the adolescent recreational user is 1.4. The ingestion of crab
pathway is the primary contributor to the non-carcinogenic HI. The estimated HI for surface
water exposure is 0.0006. The estimated HI for ingestion of fish for the Coke Point Offshore
Area is 0.2. The estimated HI for surface sediment exposure is 0.004. The estimated HI for
ingestion of crab for the Coke Point Offshore Area is 1.3. A breakdown by target organ is
provided on Table 5.10.2. The developmenta system has an HI of one 1. No COPC has an HQ
greater than 1.

Carcinogenic Results

The excess cumulative carcinogenic risk calculated for the adolescent recreational user is 1.8 x
10“. The estimated risk for surface water exposure is 1.3 x 10, The estimated risk for
ingestion of fish for the Coke Point Offshore Areais 1.1 x 10°. The estimated risk for surface
sediment exposure is 1.4 x 10°. The estimated risk for ingestion of crab for the Coke Point
Offshore Areais 3.7 x 10°. No COPCs represent excess cancer risk above 10,
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5.5.2.2 Patapsco River Background Adolescent Recreational User Results

Patapsco River background risk calculations are presented in Table 5.7.6 for the adolescent
recreational user. For background, this receptor is evaluated for the same exposure pathways as
the Coke Point Offshore Area. A risk summary for this receptor is provided in Table 5.9.6, and
a presentation of contributors to risk (carcinogenic risk greater than 1 x 10° or a HQ greater than
0.1) isprovided in Table 5.10.6.

Non-Car cinogenic Results

The total non-carcinogenic HI for the adolescent recreational user is 0.6. The estimated HI for
surface water exposure is 0.0002. The estimated HI for ingestion of fish for the Patapsco River
Background Area is 0.2. The estimated HI for surface sediment exposure is 0.0004. The
estimated HI for ingestion of crab for the Patapsco River Background Areais 0.4.

Carcinogenic Results

The excess cumulative carcinogenic risk calculated for the adolescent recreational user is 4.3 X
10°. The estimated risk for surface water exposure is 8.2 x 10°. The estimated risk for
ingestion of fish for the Patapsco River Background Areais 1.6 x 10°. The estimated risk for
surface sediment exposure is 9.9 x 10®. The estimated risk for ingestion of crab for the Patapsco
River Background Areais 1.9 x 10°.

5.5.3 Child Recreational User Results

The child recreational user is evaluated for derma exposure to surface water and surface
sediment, ingestion of surface water, and ingestion of fish and crab. Risk caculations are
presented in Table 5.7.3. A risk summary for this receptor is provided in Table 5.9.3, and a
presentation of contributors to risk (carcinogenic risk greater than 1 x 10° or a HQ greater than
0.1) isprovided in Table 5.10.3.

5.5.3.1 Coke Point Offshore Area Child Recreational User Results

Non-Car cinogenic Results

The total non-carcinogenic HI for the child recreationa user is 1.8. The ingestion of crab
pathway is the primary contributor to the non-carcingenic HI. The estimated HI for surface
water exposure is 0.0007. The estimated HI for ingestion of fish for the Coke Point Offshore
Areais 0.2. The estimated HI for surface sediment exposure is 0.006. The estimated HI for
ingestion of crab for the Coke Point Offshore Area is 1.6. A breakdown by target organ is
provided on Table 5.10.3. The developmental system has an HI dlightly greater than 1, whichis
entirely attributable to dioxin. It is noted that the results for dioxin are based upon literature-
based BAFs for sediment and do not represent actual crab concentrations. Field-collected crab
tissue samples were not analyzed for dioxin.
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Carcinogenic Results

The excess cumulative carcinogenic risk calculated for the child recreational user is 6.8 x 10™.
The estimated risk for surface water exposure is 4.9 x 10°. The estimated risk for ingestion of
fish for the Coke Point Offshore Area is 4.2 x 10°. The estimated risk for surface sediment
exposure is5 7.3x 107, The estimated risk for ingestion of crab for the Coke Point Offshore Area
isl.4x 10

5.5.3.2 Patapsco River Background Child Recreational User Results

Patapsco River background risk calculations are presented in Table 5.7.7 for the child
recreational user. For background, this receptor is evaluated for the same exposure pathways as
the Coke Point Offshore Area. A risk summary for this receptor is provided in Table 5.9.7, and
a presentation of contributors to risk (carcinogenic risk greater than 1 x 10 or a HQ greater than
0.1) isprovided in Table 5.10.7.

Non-Car cinogenic Results

The total non-carcinogenic HI for the child recreational user is0.8. The estimated HI for surface
water exposure is 0.0002. The estimated HI for ingestion of fish for the Patapsco River
Background Area is 0.3. The estimated HI for surface sediment exposure is 0.0007. The
estimated HI for ingestion of crab for the Patapsco River Background Areais 0.5.

Carcinogenic Results

The excess cumulative carcinogenic risk calculated for the child recreational user is 1.6 x 10°.
The estimated risk for surface water exposure is 3.0 x 10°. The estimated risk for ingestion of
fish for the Patapsco River Background Area is 5.9 x 10°. The estimated risk for surface
sediment exposure is 5.0 x 10, The estimated risk for ingestion of crab for the Patapsco River
Background Areais 7.2 x 10°°,

554 Watermen Results

Watermen are evaluated for derma exposure to surface water and surface sediment, and
ingestion of fish and crab. Risk calculations are presented in Table 5.7.4. A risk summary for
this receptor is provided in Table 5.9.4, and a presentation of contributors to risk (carcinogenic
risk greater than 1 x 10° or aHQ greater than 0.1) is provided in Table 5.10.4.

55.4.1 Coke Point Offshore Area Watermen Results

Non-Car cinogenic Results

The total non-carcinogenic HI for the watermen is 1.5. The ingestion of crab pathway is the
primary contributor to non-carcinogenic Hl. The estimated HI for surface water exposure is
0.0009. The estimated HI for watermen ingestion of fish for the Coke Point Offshore Area is
0.2. The estimated HI for surface sediment exposure is 0.02. The estimated HI for watermen
ingestion of crab for the Coke Point Offshore Area is 1.4. A breakdown by target organ is
provided on Table 5.10.4. The developmental system has an HI dlightly greater than 1, which is
entirely attributable to dioxin. It is noted that the results for dioxin are based upon literature-
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based BAFs for sediment and do not represent actual crab concentrations. Field-collected crab
tissue samples were not analyzed for dioxin.

Carcinogenic Results

The excess cumul ative carcinogenic risk calculated for the watermen is 4.0 x 10, The estimated
risk for surface water exposure is 2.4 x 10, The estimated risk for watermen ingestion of fish
for the Coke Point Offshore Areais 3.6 x 10°. The estimated risk for surface sediment exposure
i59.6 x 10°. The estimated risk for watermen ingestion of crab for Coke Point Offshore Area is
1.1 x 10™*. The PAH, dibenz(a,h)anthracene, in surface water has excess cancer risk above 10™.

5.5.4.2 Patapsco River Background Watermen Results

Patapsco River Background Area risk calculations are presented in Table 5.7.8 for watermen.
For background, this receptor is evaluated for the same exposure pathways as the Coke Point
Offshore Area. A risk summary for this receptor is provided in Table 5.9.8, and a presentation
of contributors to risk (carcinogenic risk greater than 1 x 10° or a HQ greater than 0.1) is
provided in Table 5.10.8.

Non-Car cinogenic Results

The total non-carcinogenic HI for the watermen is 0.7. The estimated HI for surface water
exposure is 0.0003. The estimated HI for watermen ingestion of fish for the Patapsco River
Background Area is 0.2. The estimated HI for surface sediment exposure is 0.003. The
estimated HI for watermen ingestion of crab for the Patapsco River Background Areais 0.5.

Carcinogenic Results

The excess cumulative carcinogenic risk calculated for the watermen is 1.3 x 10, The estimated
risk for surface water exposure is 1.5 x 10°. The estimated risk for watermen ingestion of fish
for the Patapsco River Background Area is 5.0 x 10°. The estimated risk for surface sediment
exposure is 8.0 x 107, The estimated risk for watermen ingestion of crab for the Patapsco River
Background Areais 6.1 x 10,

5.6 UNCERTAINTY EVALUATION

There are numerous uncertainties involved in the HHRA process. These are discussed briefly in
the following sections. There are uncertainties associated with each step of the risk assessment
process. Sampling and analysis, exposure assessment, exposure point concentration, dermal
exposure values, toxicity assessment, and risk characterization. Where uncertainties are inherent
in the USEPA guidance for the HHRA process and the USEPA has recommended or
incorporated methods for addressing these uncertainties, the agency’s findings have been
incorporated into the HHRA. This is particularly true for uncertainties associated with the
toxicity assessment and exposure routes. For the toxicity assessment, appropriate uncertainty
factors are applied to toxicity values as set forth by the USEPA and discussed in Section 5.3
(USEPA 2010c). Where uncertainties are specifically associated with the design of this risk
assessment, sensitivity analyses were conducted to better understand their significance
(Appendix G).
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5.6.1 Samplingand Analysis Uncertainties

The sampling plan can have a significant impact on the results obtained in calculating human
health risks at a site. There are uncertainties associated with the data set used in the HHRA. In
particular, surface water is a fluid medium and chemical concentrations may vary spatially and
temporally. Uncertainty due to spatial and temporal variability is especialy relevant to surface
water results because surface water is subject to mixing and variable upstream input. To mitigate
this uncertainty, sampling was designed specifically to provide data relevant to the HHRA.
Sampling efforts targeted areas of suspected chemical contamination and the spatial resolution
was selected to provide relevant results. Multiple depths and repeat sampling events were used
to reduce variability in surface water. This uncertainty is further evaluated in a Sensitivity
Analysis provided in Appendix G

There is uncertainty associated with the use of data from multiple studies. To reduce this
uncertainty, data from each study was reviewed for relevance and only validated, relevant data
were utilized (as discussed in Section 3.1). It should be noted that data are available from other
studies of the area that were not utilized in the HHRA due to uncertainties associated with
differences in study design, analytical methods, or data validation. In specific, data from a 2005
study of VOCs in surface water by Severstal were not included because they utilized a different
study design, a limited analytical suite, and were not validated. Benzene concentrations from
samples in this study ranged from non-detect to 0.330 mg/L. These concentrations are higher
than those detected in the sampling conducted to support the HHRA, which ranged from non-
detect to 0.072 mg/L. These differences in chemical concentrations over time are a source of
uncertainty.

There is aso uncertainty associated with samples used to represent the Patapsco River
Background Area. Background samples for surface sediment demonstrated substantial
variability, with a range of concentrations for metals and PAHs, frequently spanning an order of
magnitude. Given the variety of environments and potential sources to background, this is not
necessarily unexpected. Because insufficient background samples were available to calculate a
95% UCLM, the maximum concentration in background sediment was used to represent the
reasonable maximum exposure scenario. Interpretation of comparisons to background results
should consider this conservative fact. To mitigate uncertainties associated with data for the
Patapsco River Background Area, background concentrations are compared to concentrations in
other far field samples in the Patapsco River. This uncertainty is further evaluated in a
Sensitivity Analysis provided in Appendix G.

There are aso uncertainties associated with field-collection of fish and crab tissue. Collection of
tissue in a single event may not account for variability in concentrations over long periods of
time due to seasonal variation, migration, or changing site conditions. This may result in over-
or under- estimation of risks. To minimize these uncertainties, individual specimens were
collected and composited using sampling criteria that help minimize the impacts of variation as
detailed further in Appendix H.

There is adso uncertainty associated with the concentrations of metals detected in the surface
water samples from the investigation area. All of the surface water data included in the

Risk Assessment — Coke Point DMCF at Sparrows Point May 23, 2011

95



guantitative risk calculations were from unfiltered samples. As a result, the concentration of
metals detected in surface water samples very likely include metals that are sorbed to suspended
particulate matter (sediment). These sorbed metals are less available for uptake by receptors of
concern. Therefore, the detected concentrations may not be representative of the amount of
bioavailable metals, and the use of these water pathway data could overestimate the potential for
risk from surface water related to metals.

5.6.2 Uncertainties Analysisof Exposure Assessment

An analysis of uncertainties is an important aspect of the exposure assessment. It provides the
risk assessor and reviewer with information relevant to the individual uncertainties associated
with exposure factor assumptions and their potential impact on the final assessment.

Conservative assumptions are made about exposure to these media that may result in an
overestimate of potential health risks. The assumption that fishing and swimming occur with a
long-term regularity in the offshore environment of this industrialized areais conservative. This
uncertainty is further evaluated in a Sensitivity Analysis provided in Appendix G.

5.6.3 Exposure Point Concentrations

An uncertainty exists with the basic approach used in arriving at EPCs for the COPCs. The
USEPA ProUCL program eliminates many uncertainties associated with EPC calculation;
however, COPCs with low frequencies of detection still have uncertainties within ProUCL. For
the Patapsco River Background Area, both the surface water and sediment dataset had less than
10 samples which prevented the calculation of a 95%UCLM for most chemicals. For most
chemicals detected in the Patapsco River Background Area, the results are comparable to the
MDL not the RL. The RL is used in the 95%UCLM caculation. Characterization of
background EPCs is further evaluated in Appendix G, Sensitivity Analysis. In addition,
potential human health risks associated with the use of the median concentration as the EPC are
also presented in the Sensitivity Analysis, Appendix G.

As discussed in Section 5.6.1, there is potentia variability in the sampling and analysis of the
offshore areas. These variabilities can also affect the calculation of EPCs. EPCs for field-
collected fish and crab tissue are based upon the results of 5 composite samples per area
evauated. Additionally, al chemical concentrations in fish tissue and dioxin, tributyltin, VOCs,
and SVOCsin crab tissue are modeled from literature-based BAFs.

5.6.4 Dermal ExposureValues

A variable used in the dermal exposure to sediment isthe AF. The HHRA used the soil AFs for
all receptor exposure to sediment. This is conservative because it is expected that most
sediments contacted in the Coke Point Offshore Area would wash off and not stay on the skin
area for extended periods of time. Asaresult, the conservative dermal exposure parameters used
in the HHRA would compensate for any chemicals not assessed due to a lack of USEPA-
recommended val ues.
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The estimation of dermal exposure to surface water also contains a number of uncertainties that
can affect the overall risk results. In estimating dermal exposure to surface water, a primary
variable in the calculations is the PC. For organic chemicals, the PC is a function of the path
length of chemical diffusion (the thickness of the stratum corneum), the membrane/vehicle
partition coefficient of a chemical (the octanol/water partition coefficient, Kqy), and the effective
diffusion coefficient for chemical transfer through the stratum corneum. The USEPA notes that
chemicals with very large Ko, values are outside of an “Effective Prediction Domain” (EPD).
The PAHs are a primary class of chemicals detected in surface water and have avery larger Koy.
Therefore, the predicted PC used in the dermal exposure calculations is not within the EPD and
cannot be verified by statistical analysis. The use of the predicted PC in the dermal exposure
calculations results in a potential over-estimation of potential risks to receptors.

In addition, the estimation of dermal exposures assumes that absorption of chemicals continues
long after exposure has ended. Therefore, the fina absorbed dose (DAeent) is the total dose
dissolved in the skin at the end of exposure. Chemicals that are lipophilic or exhibit a long lag
time are assumed that some of the chemical absorbed into the skin is lost due to skin shedding
(desguamation). To account for this loss, the dermal exposure model takes into account a
fraction absorbed (FA). For a mgjority of the PAHs evaluated in the HHRA, the FA is assumed
at 100 percent. The assumption that 100 percent of the chemical is absorbed may lead to an
over-estimation of the dermal exposure to surface water risk results.

5.6.5 Uncertaintiesof Toxicity Assessment

There are numerous uncertainties associated with the toxicity assessment. These are generally
due to the unavailability of data to thoroughly calculate the toxicity of COPCs. These
uncertainties are described in more detail in the following sections.

5.6.5.1 Uncertainties Associated With Non-Carcinogenic Effects

I nter species Extrapolation

The magority of toxicological information comes from experiments with laboratory animals.
Experimental animal data have been relied on by regulatory agencies to assess the hazards of
chemical exposures to humans. Interspecies differences in chemical absorption, metabolism,
excretion, and toxic response are not well understood; therefore, conservative assumptions are
applied to animal data when extrapolating to humans. These probably result in an
overestimation of toxicity.

I ntraspecies Extrapolation

Differences in individual human susceptibilities to the effects of chemical exposures may
be caused by such variables as genetic factors (e.g., glucose-6-phosphate dehydrogenase
deficiency), lifestyle (e.g., cigarette smoking and alcohol consumption), age, hormonal status
(e.0., pregnancy), and disease. To take into account the diversity of human populations and their
differing susceptibilities to chemically induced injury or disease, a safety factor is used. USEPA
uses a factor between 1 and 10. This uncertainty may lead to overestimates of human health
effects at given doses.
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Exposure Routes

When experimenta data available on one route of administration are different from the actual
route of exposure that is of interest, route-to-route extrapolation must be performed before the
risk can be assessed. Severa criteriamust be satisfied before route-to-route extrapolation can be
undertaken. The most critical assumption is that a chemical injures the same organ(s) regardless
of route, even though the injury can vary in degree. Another assumption is that the behavior of a
substance in the body is similar by al routes of contact. This may not be the case when, for
example, materials absorbed via the gastrointestinal tract pass through the liver prior to reaching
the systemic circulation, whereas by inhalation the same chemical will reach other organs before
the liver. However, when data are limited, these extrapolations are made and may result in
overestimates of human toxicity.

5.6.5.2 Uncertainties Associated With Carcinogenic Effects

I nter species Extrapolation

The majority of toxicological information for carcinogenic assessments comes from experiments
with laboratory animals. There is uncertainty about whether animal carcinogens are aso
carcinogenic in humans. While many chemical substances are carcinogenic in one or more
animal species, only a very smal number of chemica substances are known to be human
carcinogens. The fact that some chemicals are carcinogenic in some animal species but not in
others raises the possibility that not all animal carcinogens are human carcinogens. Regulatory
agencies assume that humans are as sensitive to carcinogens as the most sensitive animal species.
This policy decision, designed to prevent underestimation of risk, introduces the potentia to
overestimate carcinogenic risk.

High-Dose to L ow-Dose Extrapolation

Typica cancer bioassays provide limited low-dose data on responses in experimental animals for
chemicals being assessed for carcinogenic or chronic effects. The usua dose regime involves
three dose groups per assay. The first dose group is given the highest dose that can be tolerated,
the second is exposed to one-half that dose, and the third group is unexposed (control group).
Because this dosing method does not reflect how animals would react to lower doses of a
chemical, a dose-response assessment normally requires extrapolation from high to low doses
using mathematical modeling that incorporates to varying degrees information about physiologic
processes in the body.

A central problem with the low-dose extrapolation models is that they all too often fit the data
from animal bioassays equally well, and it is not possible to determine their validity based on
goodness of fit. Several models may fit experimental data equally well, but al may not be
equally plausible biologically. The dose-response curves derived from different models diverge
substantialy in the dose range of interest. Therefore, low-dose extrapolation is more than a
curve-fitting process, and considerations of biological plausibility of the models must be taken
into account before choosing the best model for a particular set of data.
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5.6.6 Uncertaintiesin Risk Characterization

Uncertainties in the risk characterization can stem from the inherent uncertainties in the data
evaluation; the exposure assessment process, including any modeling of exposure point
concentrations in secondary media from primary media; and the toxicity assessment process.
The individual uncertainties in these respective processes are addressed in previous sections.
Another uncertainty in the risk characterization is the summation of chemical-specific risk results
across media of concern. The summation assumes an additive effect across media and all
exposure pathways for each receptor. However, the summation does not take into account
certain aspects. For carcinogenic risks, the summation does not take into account the weight of
evidence of carcinogenicity, SFs derived from animal data are given the same weight as SFs
derived from human data, and the action of two different carcinogens might not be independent.
For non-carcinogenic hazards, the uncertainty of summing across media of concern is reduced
through the use of target organ endpoints. In addition, cumulative risk results are provided for
each receptor that sum risks across all media of concern. This presents an uncertainty because
receptors may not contact all media of concern while in the offshore area.

5.7 HHRA FOR PUBLIC HEALTH IMPACTS SUMMARY

The HHRA-PH evauates the potentia cumulative risks for the adult recreational user,
adolescent recreational user, child recreational user, and watermen for exposure to surface water,
sediment, and fish and crab concentrations. Specific pathways evaluated are presented in
Figure 2.2. The HHRA-PH evauated both the Coke Point Offshore Area and the Patapsco
River Background Area.

The HHRA-PH characterizes human exposures given the current conditions of the offshore area.
Currently, the offshore area around Coke Point is not expected to be frequently for swimming or
other water activities, and it is expected that people would visit other, more easily accessible
areas available in close proximity to Coke Point Offshore Area (e.g., state parks, private docks,
etc.). However, there are no controls against these activities, so there is a potential for these
activities. This exposure scenario takes into account exposures modeled in previous RCRA
investigations and consultation with site-specific USEPA and MDE inputs (ISG 2005 and
USEPA/MDE 20118). The HHRA-PH provides an estimate of a site-specific exposure that takes
into account the mobility of aquatic organisms in the offshore area by evaluating sample results
from studies of field-collected crab and fish tissue. The results of the HHRA-PH provide along-
term risk characterization of the people fishing/crabbing in the area under current conditions.
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The following tables present a summary of the HHRA-PH risk results:

Risk Assessment for Public Health Impacts
Summary of Carcinogenic Risk Results

Exposureto Exposure to Ingestion of Ingestion Cumulative
Receptor of Concern po Surface g ges Carcinogenic
Sediment Crabs of Fish :
Water Risk
Coke Point Offshore Area
Adult Recreational User 3.4x10” 1.1x10" 8.8x107 2.9x107 2.3x10™
Adolescent Recreational User 1.4x10° 1.3x10" 3.7x107 1.1x107 1.8x10™
Child Recreational User 7.3x10” 4.9x10° 1.4x10° 4.2x10° 6.8x107
Watermen 9.6x10° 2.4x10™ 1.1x10" 3.6x107 4.0x10™
Patapsco River Background Area
Adult Recreational User 2.9x10° 7.1x10° 5.0x107 4.1x10° 9.8x107
Adolescent Recreational User 9.9x10° 8.2x10° 1.9x10° 1.6x107 4.3x10°
Child Recreational User 5.0x10° 3.0x10° 7.2x10° 5.9x10° 1.6x107
Watermen 8.0x10” 1.5x10° 6.1x107 5.0x107 1.3x10™
Risk Assessment for Public Health Impacts
Summary of Non-Car cinogenic Hazard I ndices
Exposureto Cumulative
Receptor of Concern Exposureto gurface Ingestion of Ingestion Non-
P Sediment Crabs of Fish Carcinogenic
Water :
Risk
Coke Point Offshore Area
Adult Recreational User 0.0008 0.0005 1.1 0.1 1.2
Adolescent Recreational User 0.004 0.0006 1.3 0.2 14
Child Recreational User 0.006 0.0007 1.6 0.2 1.8
Watermen 0.02 0.0009 14 0.2 15
Patapsco River Background Area
Adult Recreational User 0.00009 0.0002 0.4 0.2 0.6
Adolescent Recreational User 0.0004 0.0002 0.4 0.2 0.6
Child Recreational User 0.0007 0.0002 0.5 0.3 0.8
Watermen 0.003 0.0003 0.5 0.2 0.7

Cumulative carcinogenic risk results are above the USEPA carcinogenic target levels for all
receptors, except the child recreational user. Non-carcinogenic hazards exceed USEPA target
levels for only the child recreational user. Derma exposure to surface water is the primary
contributor to cumulative carcinogenic risk results. Consumption of crab and fish also contribute
to excess carcinogenic risk results. However, the carcinogenic results for the consumption of
crab and fish are comparable to the results for the Patapsco River Background Area. Non-
carcinogenic hazards are primarily from the consumption of crab tissue. Tables 5.10.1 through
5.10.4 present the COPCs that contribute to calculated risk for the Coke Point Offshore Area.
For carcinogenic risks, PAHSs, specifically benzo(a)pyrene and dibenz(a,h)anthracene, in surface
water are the primary contributors to overal cumulative risks. Dioxin are the primary
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contributor to non-carcinogenic hazards. It is noted that the risk results for dioxin are based
upon a BAF modeled exposure and are not aresult of field-collected tissue samples.

For the Patapsco River Background Area, cumulative carcinogenic risk results are acceptable
based upon USEPA guidance. In addition, non-carcinogenic hazards are below the target level.
For the Patapsco River Background area, the consumption of crab and fish tissue are the primary
contributors to overal cumulative carcinogenic risks. Tables 5.10.5 through 5.10.8 present the
chemicals that contribute to calculated risks for the Patapsco River Background Area. Total
PCBs in field-collected fish and crab tissue are a primary contributor to carcinogenic risk results
for the Patapsco River Background Area.

The results of the HHRA-PH revea that the Coke Point Offshore Area contributes potentia
human health risks above the Patapsco River Background Area. Elevated risk levels are
primarily aresult of potential exposures to sediment and surface water along the shoreline of the
Coke Point Offshore Area. The carcinogenic results for the consumption of crab and fish are
comparable to the results for the Patapsco River Background Area. However, the chemicals that
contribute significantly to risk results differ according to the area evaluated. PAHSs are the
primary contributor to fish tissue in the Coke Point Offshore Area. Total PCBs are the primary
contributors to consumption of crab tissue risks for both the Coke Point Offshore Area and the
Patapsco River Background Area.

A primary contributor to cumulative carcinogenic risks is the dermal contact with surface water
exposure pathway. The risk results for this pathway present a number of uncertainties that need
to be taken into account in any risk management decisions. PAHs are the only class of chemicals
that contribute to the carcinogenic risks determined for the surface water exposure pathway. The
USEPA dermal guidance (USEPA 2004) notes that the PCs (permeability coefficients) estimated
for PAHs are outside of a predictive range and cannot be verified. As a result, the actua
absorbed dose of PAHSs through the skin is most likely over-estimated. Additionaly, the surface
water exposure pathway also estimates potential risks for exposure to the entire offshore study
area around the Coke Point Peninsula, including water within the turning basin and along the
Coke Point shoreline. The use of the USEPA ProUCL program takes into account sample results
over the entire exposure area to eliminate some uncertainty and determine the concentration
contacted over the entire area, including samples with non-detects. However, actua PAH
detections in surface water are spatially limited. Figures 3.13 through 3.15 in the risk
assessment present the detected PAH concentrations, as represented by benzo(a)pyrene. PAHS
are highest in surface water locations immediately offshore of Coke Point Peninsula at locations
BH-W-06 and BH-W-10B. These locations are not expected to attract recreational swimmers
based on current site conditions. Furthermore, surface water PAH detections are not consistently
detected throughout the study area which is a result of typical surface water movement and
influences from other conditions, including groundwater discharge, tidal flow, etc. Due to these
limitations, potential carcinogenic risks for dermal contact with surface water are likely over-
estimated. The results of the HHRA should be used in context with the known groundwater
contamination discharge to surface water to determine risk management decisions for potential
human health concerns and potential project design. The Site Assessment noted that impacted
groundwater fluxes from the northwestern and eastern parts of the Coke Point Peninsula to the
adjacent Patapsco River and Turning Basin. This discharge of groundwater to surface water has
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negatively affected surface water quality (EA 2009b). Additionally, sediments along the Coke
Point shoreline are impacted with residual NAPL and are have the potential to be disturbed along
the shoreline by wave action (EA 2009b). Both factors could potentially contribute elevated
concentrations of PAHs to surface water and act as a continual source.
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6. HUMAN HEALTH RISK ASSESSMENT FOR SOURCE CHARACTERIZATION
AND SITE PLANNING

As noted in Section 5, potential human health risks are evaluated for the offshore area in two
separate HHRAS. Section 5 evauates the offshore area based upon the current conditions of the
offshore area. This section presents the HHRA-SC, and it provides an evaluation of human
health risks that will aid in the MPA with internal decision making for future site planning and
determining potential remediation requirements. The HHRA-SC provides a theoretical
maximum exposure that provides conservative indication of potentia contribution from offshore
sediment and surface water. The HHRA-SC focuses on exposures limited to the Coke Point
Offshore Area and analyze crab and fish consumption based on site-specific data. The HHRA-
SC relies on site-specific bioaccumulation studies to assess the contribution of the Coke Point
Offshore Areato risk associated with fish and crab consumption. Potentia receptor exposure to
surface water, sediment, modeled fish tissue, and modeled crab tissue are evaluated. This HHRA
evaluates potential risk contributions specifically from the offshore area evaluated without regard
to the actual use of the area.

The HHRA quantitatively evaluates the complete exposure pathways identified in the CSM
(Chapter 2) for potentia long-term risk concerns for human health. The HHRA is a processin
which exposure and toxicity data are combined to develop an estimate of the potential for
adverse impacts on human receptors from chemicals in the environment. The HHRA determines
baseline risks associated with long-term exposure to the Coke Point Offshore Area. The baseline
risk does not take into account any remedial actions or other means of exposure reduction (e.g.,
the use of personal protective equipment, fishing restrictions, etc.). In addition, future potential
risk associated with changes at the site (i.e., dredging or erosion) is not evaluated in the HHRA.

The HHRA specifically follows the analysis methods set forth in the following USEPA
guidance:

e Risk Assessment Guidance for Superfund (RAGS), Volume 1. Human Health Evaluation
Manual (Part A) (Interim Final), USEPA 1989.

e Risk Assessment Guidance for Superfund (RAGS), Volume 1: Human Health Evaluation
Manua Supplemental Guidance — “Standard Default Exposure Factors’ (Interim Final),
Publication 9285.7-01B, USEPA 1991.

e Guidelines for Data Usability in Risk Assessment (Part A). Office of Solid Waste and
Emergency Response (OSWER), Publication OSWER9285.7-09A, USEPA 1992.

e Exposure Factors Handbook, Volumes|, 11, and 111, USEPA 1997b.

e Risk Assessment Guidance for Superfund (RAGS), Volume 1: Human Health Evaluation
Manual (Part D, Standardized Planning, Reporting and Review of Superfund Risk
Assessments). Office of Emergency and Remedial Response, Washington, DC, USEPA
2002.

e Human Health Toxicity Vaues in Superfund Risk Assessments. OSWER 9285.7-53.
Office of Emergency and Remedia Response, USEPA 2003b.
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e Risk Assessment Guidance for Superfund (RAGS), Volume 1: Human Health Evaluation
Manua (Part E: Supplemental Guidance for Dermal Risk Assessment) Final, USEPA
2004.

These guidance documents comprise the basis of risk assessment methodology in the
RCRA/CERCLA programs and are intended to provide a conservative estimate of potential risk
within these regulatory programs. The risks determined in the HHRA represent potential risk
that may occur to people who contact the areas evaluated and do not represent acute risks from
short-term exposures.

The HHRA methodology involves a four-step process. data collection and evaluation, exposure
assessment, toxicity assessment, and risk characterization. The following sections present details
about HHRA methodology. Data collection and evaluation are presented in Section 6.1. The
exposure assessment is presented in Section 6.2, and the toxicity assessment is presented in
Section 6.3. The risk characterization is presented in Section 6.4. A discussion of uncertainties
is presented in Section 6.5.

6.1 DATA COLLECTION AND EVALUATION

The HHRA evaluates data collected for the offshore areas as discussed in Chapter 3. All data
used in the HHRA are validated per protocols identified in USEPA guidance for data usability
(USEPA 1992). Inclusion or exclusion of data on the basis of analytical qualifiersis performed
in accordance with USEPA guidance (USEPA 1989, 1992). The first step in the HHRA is the
evauation of analytical data on the basis of qualifiers in each medium of concern (surface
sediment, surface water, and tissue) using the rational e below.

e Anaytica results bearing the R qualifier (indicating that the data point was rejected
during the data validation process) are not used in the risk assessments.

e Analytical results bearing the U or UJ qualifier (indicating that the analyte is not detected
a the given RL) are retained in the data set and considered non-detects. Where
warranted for statistical purposes, each COPC is assigned a numerical value equal to its
RL or appropriate detection limit.

e Analytica results for organic chemicals bearing the J qualifier (the reported value is
estimated and below the RL), K qualifier (reported value may be biased high), L qualifier
(reported value may be biased low), and N qualifier (the spiked recovery is not within
control limits) are retained in the data set at the measured concentration.

e Analytica results for inorganic chemicals bearing the B or BJ qualifiers (which indicate
that the reported value is less than the contract-required detection limit, but greater than
the method detection limit) are retained in the data set at the measured concentration.

e Analytical results for organic compounds bearing the B qualifier (blank-related data) are
evauated as non-detects. The B qualifier denoting blank-related data indicate that the
chemical in question was detected not only in the sample but also in quality assurance
blanks.
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If duplicate samples are collected or duplicate analyses are conducted on a single sample, the
following guidelines are employed to select the appropriate sample measurement:

e |f both samples/analyses show that the analyte is present, the average of the two detected
concentrations is retained for analysis, based on conservative professiona judgment;

e If both samples/analyses are not detected, the average of the two RL concentrations is
retained for analysis as a non-detect; and

e If only one sample/analysis indicated that the analyte is present, it is retained for analysis
and the non-detect value is not included in the risk assessment.

Severa classes of organic chemicals assessed in the HHRA share a common mode of exposure
and toxicity. For example, there are over 200 PCB congeners that can be identified by analytical
chemistry. Many congeners produce the same types of effects and share similar patterns of
uptake. The same is true for dioxins. As a result, these classes of organic chemicas are
evaluated in accordance with the following methodologies:

e PCBs - USEPA policy identifies a standard method for using congener-specific data to
estimate the total concentration of PCBs (Van den Berg et a. 1998). Per this method, the
concentrations of 18 specific congeners are summed and the sum is doubled to determine
a representative total PCB concentration for each sample. The specific PCB congeners
used in the evaluation are: PCB 8, PCB 18, PCB 28, PCB 44, PCB 49, PCB 52, PCB 66,
PCB 77, PCB 87, PCB 90, PCB 101, PCB 105, PCB 118, PCB 126, PCB 128, PCB 138,
PCB 153, PCB 156, PCB 169, PCB 170, PCB 180, PCB 183, PCB 184, PCB 187, PCB
195, PCB 206, and PCB 209. The total PCBs calculated and evaluated in the HHRA use
the RLs to represent non-detect compounds.

e Dioxins and furans — For dioxins and furans, studies have been performed to develop
TEFs that relate the toxicity of common dioxins and furans to the specific toxicity of the
dioxin 2,3,7,8-TCDD (Van den Berg et a. 1998, 2006). These TEFs produce a
dioxin/furan concentration representative of the cumulative toxicity of the congeners
referred to as a TCDD TEQ for each sample. The HHRA evaluates a TCDD TEQ
estimated using RLs to represent non-detect compounds.

It is noted that the handling of PAH compounds within the HHRA is treated differently than the
ERA. The ERA evaluates the effects of PAH classes (i.e., HMW and LMW), while the HHRA
evauates individual PAH compounds. Therefore, the determination of ecological risks evaluates
PAH concentrations that are summed prior to modeling, and the HHRA evaluates each
individual PAH compound separately and sums the risks after modeling.

Sample results for arsenic are reported as total arsenic. However, arsenic can be present in both
an organic and inorganic form. Inorganic arsenic represents the primary form of arsenic that isa
concern for human health. Therefore, an arsenic speciation was performed for the field-collected
tissue samples within the Coke Point Offshore and Patapsco River Background Areas to quantify
the various forms of arsenic. The results of the arsenic speciation are included on Table 5.1.
The average percent of inorganic arsenic for crab meat, crab mustard, and fish filet were
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averaged together to obtain an overall aguatic organism average percent of inorganic arsenic.
The average percent of inorganic arsenic is 10.4 percent for the Coke Point Offshore Area and
12.0 percent for the Patapsco River Area. To maintain consistency within the exposure areas, the
average percent of inorganic arsenic for the Coke Point Offshore Area is used in calculating
intake of inorganic arsenic in fish tissue and crab meat for the HHRA. For screening, the
concentration of arsenic within fish tissue and crab meat is not reduced by the 10.4 percent. This
allows for the conservative nature of the screening to remain.

6.1.1 Risk-Based Screening

An initial step of the HHRA is a risk-based screening that is conducted to determine COPCs.
The selection of COPCs allows the HHRA to focus on chemicals that may contribute to overall
risks (USEPA 1989). Chemicals below risk-based screening criteria are not detected at levels
that would affect overall risk and are not considered further in the HHRA. For surface water and
sediment, the maximum detected chemical concentration is compared to risk-based screening
values. For modeled fish and crab tissue, the 95%UCLM is used in the risk-based screening.

State and Federal risk-based screening criteria are not available for surface water and surface
sediment for the complete exposure pathways identified in the CSM (Figure 2.2). As a result,
site-specific risk-based criteria are calculated for the exposure to surface water and sediment
pathways. The derivation of site-specific risk-based screening criteria follows the methodol ogies
set forth in USEPA guidance (USEPA 2010b). Appendix D presents the calculation of site-
specific risk-based screening criteria for surface water and surface sediment. The site-specific
risk-based screening criteria are based upon a carcinogenic risk level of 10°® or non-carcinogenic
hazard quotient (HQ) of 0.1. The risk levels of 10° and an HQ of 0.1 provide a level of
conservancy to account for potential additive effects of multiple chemicals.

The HHRA takes into account crab tissue and fish and crab tissue concentrations modeled from
BAFs for surface water and surface sediment. For chemical concentrations modeled from BAFs,
aguatic organisms exposed to surface water are represented by fish, and aguatic organisms
exposed to sediment are represented by crabs or other bottom dwellers. Fish and crab
concentrations for both field-collected organisms and modeled concentrations are compared to
USEPA Region 3 risk-based concentrations (RBCs) for fish tissue (USEPA 2009b). For non-
carcinogens, the RBC is based on a HQ of 1.0; for the purposes of this screening the RBC is
decreased by a factor of 10 to base the screening value on an effective HQ of 0.1. Carcinogenic
RBCs are based on arisk level of 10°. Chemicals considered COPCs in the modeled fish and
crabs are also considered COPCs in surface water and sediment, respectively, regardless of
screening value comparison to ensure that the total exposure to chemicalsin these mediais fully
evauated in the HHRA.

6.1.1.1 Analytes Exceeding Risk-Based Screening Levels

The occurrence, distribution, and selection of COPCs based upon the risk-based screening are
shown in medium-specific tables following the RAGS D format (USEPA 2002). Tables6.2.1
through 6.2.4 present the risk-based screening results for Coke Point Offshore Area media of
concern. Tables 6.2.5 through 6.2.8 6 present the risk-based screening results for the Patapsco
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River Background Area.  The tables present the minimum and maximum detected
concentrations, the location of the maximum detected concentrations, as well as the frequency of
detection (FOD) for each chemical detected. COPCs that exceed risk-based screening criteria
are highlighted and presented in bold type. COPCs for al media evaluated in the HHRA are
presented in the following sections:

Coke Point Offshore Area
COPCsin Surface Sediment

The following COPCs are identified in surface sediment (Table 6.2.1) based on the risk-based
screen: arsenic, benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, naphthaene, and total PCBs.

COPCsin Surface Water

The following COPCs are identified in surface water (Table 6.2.2) based on the risk-based
screen:  benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
chrysene, dibenzo(a,h) anthracene, indeno(1,2,3-cd)pyrene, and benzene.

COPCsin Crab Modeled from Sediment

Chemical concentrations in crab tissue are modeled from site-specific sediment BAFs presented
in Appendix H, except for dioxins, SVOCs and VOCs. The following COPCs are identified in
modeled crab tissue (Table 6.2.3) based on the risk-based screen: dioxin, arsenic, cobalt, iron,
vanadium, benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene,
dibenzo(a,h)anthracene, fluoranthene, indeno(1,2,3-cd)pyrene, 1-methylnaphthal ene,
naphthalene, pyrene, total PCBs, and benzene.

COPCsin Finfish Tissue Modeled from Surface Water

Chemica concentrations in finfish are modeled from literature-based surface water BAFs
presented in Section 3.3.4. The following COPCs are identified in modeled finfish tissue
(Table6.2.4) based on the risk-based screen: arsenic, manganese, mercury, selenium,
benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and benzene.

Patapsco River Background Area
COPCsin Sediment

The following COPCs are identified in background surface sediment (Table 6.2.5) based on the
risk-based screen: benzo(a)pyrene and total PCBs.
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COPCsin Surface Water

The following COPCs are identified in background surface water (Table 6.2.6) based on the
risk-based screen: benz(a)anthracene, benzo(a)pyrene, dibenzo(a,h)anthracene, and indeno(1,2,3-
cd)pyrene.

COPCsin Crab Modeled from Sediment

Chemical concentrations in crab tissue are modeled from site-specific sediment BAFs presented
in Appendix H, except for dioxins, SVOCs and VOCs. The following COPCs are identified in
background modeled crab tissue (Table 6.2.7) based on the risk-based screen: dioxin, arsenic,
cobalt, iron, vanadium, benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and total PCBs.

COPCsin Finfish Tissue Model ed from Surface Water

Chemica concentrations in finfish are modeled from literature-based surface water BAFs
presented in Section 3.3.4. The following COPCs are identified in background modeled finfish
tissue (Table 6.2.8) based on the risk-based screen: arsenic, mercury, selenium,
benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(ah)anthracene, and
indeno(1,2,3-cd)pyrene.

6.2 EXPOSURE ASSESSMENT

The exposure assessment determines (qualitatively or quantitatively) the magnitude, frequency,
duration, and route of exposure for potential human contact to COPCs in media of concern. The
exposure assessment considers only existing conditions at the Coke Point Offshore Areas and
does not take into account an future actions within the Coke Point Offshore Area (i.e., dredging,
erosion, etc.). Chapter 2, the CSM (Figure 2.2), shows the complete exposure pathways
identified for the Coke Point Offshore Area. The CSM characterizes the exposure setting with
respect to the genera physical characteristics of the offshore area and the characteristics of the
populations on and near the offshore area based upon existing conditions. The HHRA did not
take into account potential future exposures to the offshore area due to erosion, dredging, or
other actions. From this exposure characterization, potential receptors are identified. Once the
receptors are identified, the pathways by which the previoudly identified populations may be
exposed are determined. These are considered complete pathways of exposure. Each complete
exposure pathway identified in the CSM (Figure 2.2) is evaluated in the exposure assessment
and the HHRA.

The HHRA-SC evaluates a more conservative site use assumption and provides a theoretical
maximum exposure that provides a conservative indication of potential contribution from
offshore sediment and surface water. The HHRA-SC relies on site-specific bioaccumulation
studies rather than field collected fish and crab to assess the contribution of the Coke Point
Offshore Areato risk associated with fish and crab consumption.
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6.2.1 Calculation of Intake

Intake is the numerical representation of estimated exposures. An intake is calculated for each
exposure pathway identified in the CSM. Intake is expressed in terms of the quantity of
substance in contact with the body per unit body weight per unit time (e.g., milligrams chemical
per kilogram body weight per day, also expressed as mg/kg bw-day) (USEPA 1989). Intakes are
calculated using variables for chemical concentrations, contact rates, exposure frequency,
exposure duration, body weight, and exposure averaging time. The values of some of these
variables depend on offshore area conditions and the characteristics of the potential receptors.
Exposure estimates are representative of a reasonable maximum exposure which is expected to
occur within the Coke Point Offshore Area (USEPA 1989). As a result, some intake variables
are not at their individual maximum values, but when combined with other variables, will result
in estimates of the reasonable maximum exposure (USEPA 1989).

6.2.2 Exposure Point Concentrations

The first step in quantifying intake (or exposure) is the determination of an EPC for each COPC
identified in the risk-based screening. For the HHRA, the EPC represents the concentration of
COPCs in media of concern that a selected receptor is expected to contact over a designated
exposure period. The EPC is represented by the 95%UCLM (USEPA 1989). The 95%UCLM is
used because assuming long-term contact with the maximum concentration is not reasonable
(USEPA 1989). EPCs for COPCs identified for the Coke Point Offshore Area are presented in
Tables 6.3.1 through 6.3.4 EPCs for COPCs identified for the Patapsco River Background Area
are presented in Tables 6.3.5 through 6.3.8.

For surface water and sediment within the Coke Point Offshore Area and the Patapsco River
Background Area, the 95%UCLM is determined through the use of the USEPA ProUCL
program version 4.00.04 (USEPA 2009c). Where a 95%UCLM could not be calculated or where
it exceeds the maximum detected concentration, the maximum concentration is used as the
reasonable maximum EPC. Output files of the ProUCL program are included in Appendix B.
For the Patapsco River Background Area, an additional analysis of the background data is
performed in the sengitivity analysis (Appendix G) to determine the best representation of
background given the limitations of this data set. It is determined that the use of the 95%UCLM,
or the maximum detected concentration, is the best representation of EPCs for the Patapsco
River Background Area. However, potential human health risks using the median of the data set
asthe EPC are provided in the Sensitivity Analysis (Appendix G) for comparison.

EPCs for modeled fish and crab tissue are discussed below based upon the methodology used.
For this exposure scenario, all fish and crab tissue EPCs are determined through the use of
biouptake factors. The EPCs of metals, PAHSs, and PCBs in crabs are determined through the
use of site-specific BAFs Coke Point Offshore Area. The EPCs of dioxins, tributyltins, VOCs,
and SVOCsin crab tissue and al chemicalsin fish are based upon literature-based BAFs.
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EPCs derived using sediment BAFs from Coke Point Laboratory bioaccumulation tests

The Coke Point laboratory bioaccumulation tests evaluated aguatic test species (clams and
worms) that are directly representative of the kinds of organisms that wildlife, fish, and crabs
would be expected to consume routinely. They indirectly represent bottom-dwelling species that
humans are more likely to consume such as crabs, assuming that such organisms spend large
amounts of time around Coke Point. Based on this information, laboratory bioaccumulation
estimates based on lab bioaccumulation test results are most directly applicable to ecological risk
assessment, but also bear relevance to human exposures as a worst case scenario. The
concentrations of metals, PAHs, and PCBs detected in clam and worm tissues are used together
with the concentrations detected in the exposure sediment to develop site-specific sediment
BAFs. Sediment BAFs are multipliers that relate the concentration of chemicals expected in
tissue to the concentrations detected in sediment. Statistical derivation of BAFs is presented in
Appendix H. Sediment BAFs used in the HHRA-SC are presented in Table 3.8. BAFs were
selected as the highest of the 95% UCLM BAFs from either clams or worms exposed to Coke
Point sediments. Sediment BAFs are used to predict crab tissue concentrations using the
following equation:

Corg-sedZCJsed* BAForgsed|

Where:
Corg-sed = EPC of chemical in crab tissue (mg/lkg wet weight) taken up from
sediment;
Ced = EPC (95%UCLM) of chemical in sediment (mg/kg dry weight);
BAForg-sed = bioaccumulation factor for chemicals from sediment into aquatic

organism (unitless).

EPCsderived using sediment BAFs from literature sources

Laboratory bioaccumulation tests for Coke Point focused on the environmental medium
(sediment) and the chemical types (metals, PAHs, and PCBs) considered most likely to drive
source-related risks. Therefore, they did not include testing and analysis of other chemicals in
tissue. Instead, BAFs for these chemicals and media were derived from the scientific literature.
Sediment BAFs are derived from the scientific literature for dioxins, VOCs, and organotins.
Sediment BAFs for dioxins, VOCs, and organotins are presented in Table 3.8. USACE
maintains a database of chemical-specific biota-sediment BSAFs from studies of a wide range of
organisms and sediment types (USACE 2009). Laboratory bioaccumulation tests following
protocols similar to those used in this study are one of the primary sources of BSAFs in the
database. A BSAF is different from a sediment BAF because it considers the influence of
organic carbon in sediment and lipids in tissue on uptake relationships (USACE 2009). For each
chemical, EA compiled the mean BSAFs reported for fish and marine and estuarine
invertebrates.
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For each chemical, the average of the BSAFs is calculated, and the values are converted to
sediment BAFs using the following equation:

Croc
Where:
Ciipd = Concentration of lipid in tissue (mg/kg dry weight);
Croc = Concentration of total organic carbon in sediment (mg/kg dry weight);
BSAF = Biota sediment accumulation factor (unitless);
BAForg-sed = Bioaccumulation factor for chemicals from sediment into biota
(unitless)

The conversion assumes an average total organic carbon content in Coke Point sediments of
6.8 percent based on sample results from Coke Point Offshore Area surface sediment samples.
When sediment BAFs were not available from this source, a default value of 1 was assigned.
This assumes that the concentration in the organism is the same as the concentration in the
sediment. This default is used as a standard practice in risk assessment. There are adequate data
available from the BSAF database (USACE 2009) for estuarine organisms to develop a BSAF
for TCDD that would be relevant to estuarine exposures. However, the database did not contain
adequate studies of other dioxin/furan congeners in estuarine organisms to develop BSAFs for
the full list of detected congeners. The USACE BSAF database (USACE 2009) does include
BSAF data for both TCDD other dioxin and furan congeners from a study of trout, which is a
freshwater fish (Burkhard et a. 2004). These freshwater BSAFs are used together with the
estuarine TCDD BSAF to extrapolate estuarine BSAFs for each congener based on relative
bioaccumulation compared to TCDD. These BSAFs are presented in Table 3.8. Following the
conversion to a BAF, the EPC of chemicalsin crab tissue are determined in the same manner as
concentrations from site-specific BAFs.

EPCsderived using surface water BAFs from literature sources

As discussed above, laboratory bioaccumulation tests for Coke Point focused on the
environmental medium (sediment) considered most likely to drive source-related risks.
Therefore, they did not include testing and analysis of uptake from surface water. Instead, BAFs
for chemicals in surface water are derived from information reported in the scientific literature.
Literature-based water-to-fish uptake factors or bioaccumulation equations are used to estimate
concentrations of COPCs in fish tissue using the following equation:

| Gish=Cate* BAFish- watel

Where:
Cisn = Concentration of chemical in fish (mg/kg wet weight);
Cwaer = 95%UCLM of COPC in water (mg/L);
BAFisvwater = Uptake factor for chemicalsin fish (unitless).
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Bioaccumulation factors and their sources are summarized in Table 3.9. Uptake factors for
several organics are derived using regressions from the BCF Win Program developed by the
USEPA's Office of Pollution Prevention and Toxics and Syracuse Research Corporation. When
these uptake factors are not available for a chemical, literature-based factors are used from
sources such as the Risk Assessment Information System (Oak Ridge National Laboratory 2009)
and USEPA’s Ambient Aquatic Life Water Quality Criteria documents (USEPA 1980, 1985a-c,
1986, 1987a,b).

In the absence of a literature-based bioaccumulation model or uptake factor for a COPC, an
accumulation factor of 1 is used to estimate chemical concentrations in fish. Use of this default
accumulation factor assumes that the concentration in the organism is the same as the
concentration in the surface water, and is expected to provide a conservative estimate of
accumulation for most chemicals, and is expected to over-estimate accumulation for non-
bioaccumulative compounds. This default is used as a standard practice in risk assessment.

6.2.3 Exposure Parameters

The second step in quantifying intake requires the identification of exposure parameters.
Exposure parameters include rates of contact (e.g., skin surface areas), exposure frequency and
duration, body weight, and averaging time. The following sections and Tables 6.4.1 through
6.4.12 detail the exposure parameters for each potential receptor. Specific exposure parameters
for each receptor are chosen based on USEPA guidance (USEPA 1989, 1991, 2004, 2008a), state
advisories and other appropriate resources.

The contact rate reflects the amount of contaminated media contacted per unit time or event. For
dermal contact with chemicals in surface water or sediment, the contact rate is estimated by
combining information on exposed skin surface area, derma permeability of a chemical, and
exposure time. Exposure frequency and duration are used to estimate the total time of exposure
to COPCs in media of concern. The body weight represents the average body weight over an
exposure period (USEPA 1989). For adults (adult recreationa users and watermen), USEPA
recommended body weight is 70 kilograms (kg); for children (recreational users aged 3 to 6
years), it is 18 kg (USEPA 2008a). The adolescent is assumed to be 45 kg.

Surface Water

Asdiscussed in the CSM (Chapter 2), exposure to surface water for the recreational user assumes
a swimming scenario. During swimming, a recreationa user will have dermal (skin) contact
with surface water and ingest very small amounts of surface water. Any ingestion is expected to
be incidental due to the brackish nature of the water. Incidental ingestion is assumed at 1/100™
of the USEPA default drinking water rates (ATSDR 2003). The incidental ingestion rate is
therefore 0.02 liter/day for the adult and 0.01 liter/day for both the adolescent and the child
recreational users (ASTDR 2003). The recommended surface area (SA) for adult is 18,000
square centimeters (cm?) and the child is 6,600 cm?, based on the mean surface area for the total
body (USEPA 2004). For the adolescent, the mean total body area is 15,900 cm? for 12 to16
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years of age and 10,800 cm? for 6 to 11 years. An average of the two age ranges yields a body
SA of 13,350 cm? for the adolescent aged 6 to 16 years (USEPA 1997h).

The offshore area near the Coke Point Peninsula is not expected to be a high use area for
swimming or other water activities. Additionally, other public access areas are located near but
not immediately adjacent to the Coke Point Peninsula that present a more attractive area for
swimming and other water activities (i.e., state parks, private docks, etc.). However, access is
not controlled to the waters around the Coke Point Peninsula; therefore, swimming is a
possibility for thisarea. To aid in potential identification of theoretical maximum exposures, the
offshore area around Coke Point is assessed for a maximum potential use. It is assumed that
recreational users may swim in the Coke Point Offshore Areafor 32 days per year, that is 2 days
per week when water temperatures are reasonabl e for swimming or other water activities, namely
from June to September (4 months or 16 weeks). It isa so estimated that recreational users swim
for two hours a day, regardless of the exposure scenario. The swim time takes into account that
boaters are primarily on the water from noon to 5:00 p.m. with 2 hours of that time spent
swimming or in the water.

For the watermen, exposure to surface water is likely limited to the hands and arms (forearms
and upper arms). The mean arm SA (2,910 cm?) combined with the mean hand SA (990 cm?)
resultsin an SA of 3,900 cm? for watermen (USEPA 1997b). It is expected that watermen would
not fish exclusively within the Coke Point Offshore Area, but instead would fish near Coke Point
1 day per week for 39 weeks (March through November). The water contact with surface water
is based upon a typical work day. Although watermen may work longer hours, actual contact
with surface water is assumed at 8 hours. Contact with surface water accounts for al surface
water dermal exposure and not just immersion in the water. Thisincludes pulling in nets or crab
pots, handling the catch, etc. In addition, the watermen are not assumed to wear gloves or other
protective equipment.

Sediment

Due to the depth of surface water, recreational users are expected to contact sediment primarily
with the feet and maybe lower legs. For the adult, the sum of the mean lower legs SA
(2,560 cm?) and mean feet (1,310 cm?) is 3,870 cm? (USEPA 1997b). For the adolescent, lower
leg estimates are not available in USEPA guidance (USEPA 2004, 1997b). Therefore, the SA
identified for the adult is used for the adolescent as a conservative measure. For the child, the
mean leg (2,070 cm?) and mean feet (550 cm?) sum is 2,620 cm? for the 3 to 6 year age range
(USEPA 2008a). For skin exposure to sediment, an adherence factor (AF) is determined that
represents the ability of sediment to adhere to the skin surface (USEPA 2004). AFs for
sediments are likely to be less than for soils because contact with water may wash the sediment
off the skin (USEPA 2004). However, AFs for soil are used to represent the sediment AFsas a
conservative measure. For the adult recreational user, the recommended weighted AF for an
adult resident is used [0.07 milligrams per square centimeter (mg/cm?)] as a conservative
measure. The recommended weighted AF for a child recreational user is 0.2 mg/cm?for children
playing in wet soil (USEPA 2004). The adolescent is conservatively estimated with the same AF
as the child.
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Watermen contact with sediment is limited to the hands and forearms as contact to sediment is
expected to occur while hauling fishing nets into boats. The mean arm SA (2,910 cm?) and mean
hand SA (990 cm?) sum is 3,900 cm®. The recommended AF for a commercia or industrial
worker contact with soil is 0.2 mg/cm?, based upon actual body parts exposed (face, forearms
and hands) and high-end contact activity (USEPA 2004). This worker AF is conservatively
assumed for watermen.

The exposure frequency for contact with sediment is assumed at the same number of days per
year as surface water.

Fish and Crab Ingestion

Ingestion rates for the recreational user are taken from both the UESPA guidance (1997b) and
the MDE 2007 Fish Advisory Table. USEPA identifies an amount of fish eaten per day from
Freshwater/Estuarine areas. However, the USEPA estimate is based upon a total wet weight of
fish eaten per year averaged over a number of days, not for each meal. The weights do not
account for cooking. The weights for an adult, adolescent, and child are 9.8, 8.7, and 4.6 ounces
per day, respectively (USEPA 1997b). MDE estimated the amount of fish eaten per mea for
varying receptors to determine appropriate fish advisories for the Patapsco River (MDE 2007).
MDE estimated a cooked weight of fish eaten for an adult male, adult female, and child at 8, 6,
and 3 ounces, respectively (MDE 2007). The cooked weights used by MDE correspond to the
wet weights presented in the USEPA guidance (USEPA 1997b). The number of meals per year
is estimated based upon recreational users fishing or crabbing in the area 2 days per week when
water temperatures are reasonable for swimming or other water activities, namely from June to
September (4 months or 16 weeks). The exposure frequency of 32 meals per year of fish and
crabs is evenly divided between fish and crab consumption. As aresult, the recreational user is
assumed to eat 16 meals per year of fish and 16 meals per year of crabs.

The intake rate identified for the adult recreational user is also used for the watermen, since the
watermen are not expected to fish exclusively within the Coke Point Offshore Area. The
exposure frequency identified for the surface water and sediment pathways is used as the number
of meals per year (39 meals per year) of fish and crabs. The watermen is assumed to eat 19.5
meals per year of fish and 19.5 meals per year of crabs.

6.24 Exposurelntake Equations

To quantify intake, the EPCs and exposure parameters are combined to estimate daily intakes
over an exposure period. The COPCs identified in surface water, sediment, and fish tissue are
converted into systemic doses, taking into account rates of contact (e.g., dermal exposure areas)
and absorption rate of each COPC. The magnitude (i.e., EPCs), frequency (i.e., number of days
per year), and duration of these exposures are then combined to obtain estimates of daily intakes
over a specified period of time (i.e., lifetime, activity-specific duration). Dermal exposure to
surface water is calculated by converting the EPC into an Absorbed Dose per event (DAeent)-
This conversion takes into account the permeability of compounds across multiple layers of skin
with respect to the length of the event and the fraction of each compound absorbed once
dissolved into the skin.
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Two different measures of intake are analyzed, depending on the nature of the effect being
evaluated. When evauating longer-term (i.e., chronic) exposures to chemicals that produce
adverse non-carcinogenic effects, intakes are averaged over the period of exposure (i.e., the
averaging time [AT]) (USEPA 1989). This measure of intake is referred to as the average daily
intake (ADI) and is a less than lifetime exposure. For chemicals that produce carcinogenic
effects, intakes are averaged over an entire lifetime and are referred to as the lifetime average
daily intake (LADI) (USEPA 1989). The generic equation to calculate intakesis given below:

EPC x IF x EF x ED x RAF

(L)ADI = x CF
BW x AT
Where:
(LADI = (Lifetime) Average daily intake (mg/kg bw-day)
EPC = COPC concentration in a specific medium (mg/kg or mg/L)
|F = Intake factor® (mg/day, liters per day [L/day], or kg/meal)
EF = Exposure frequency (days/year or meals/'year)
ED = Exposure duration (years)
RAF = Relative absorption factor (unitless) (Dermal exposures only)
BW = Body weight (kg)
AT = Averaging time (days)
CF = Conversion Factor (10° kilograms per milligram (kg/mg) or 10° L/cm®)

(Dermal exposures only)

6.3 TOXICITY ASSESSMENT

Toxicity assessment is the third step of the HHRA process. The toxicity assessment considers
the types of potential adverse health effects associated with exposure to COPCs; the relationship
between magnitude of exposure and potential adverse effects; and related uncertainties, such as
the weight of evidence of a particular COPC'’ s carcinogenicity in humans.

USEPA guidance (USEPA 1989) specifies that the assessment be accomplished in two steps:
hazard identification and dose-response assessment. Hazard identification is the process of
determining whether studies claim that exposure to a COPC may cause the incidence of an
adverse effect. USEPA specifies the dose-response assessment which is the process of
guantitatively evaluating the toxicity information and characterizing the relationship between the
dose of the contaminant administered or received and the incidence of adverse health effectsin
the exposed population. From this quantitative dose-response relationship, specific toxicity
values are derived by USEPA that can be used to estimate the incidence of potentialy adverse
effects occurring in humans at different exposure levels (USEPA 1989). Individua toxicological
profiles, which present a summary of available toxicological information used in the

3 The intake factor is the product of all intake variables that, when multiplied by the concentration of the chemical of
potential concern in a specific medium, results in an estimate of the chemical intake in mg/kg-day for that population and
exposure pathway. Intake factors may include ingestion rate, inhalation rate, body surface area exposed to soil or water,
dermal permeability constants, and soil adherence factors.
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determination of toxicity values for COPCs, are provided in Appendix E. The HHRA utilizes
existing toxicity information developed in accordance with USEPA guidance (USEPA 1989 and
2003b). The USEPA has identified a three-tiered approach for selection of toxicity values
(USEPA 2003c). Tier 1 vaues are available from IRIS (USEPA 2010c). IRIS presents USEPA
established, current toxicity values. These toxicity values have undergone peer reviews and
USEPA consensus reviews and represent the USEPA scientific position regarding the toxicity of
the chemicals based on the data available at the time of the review. When toxicity values are not
available from IRIS, Tier 2 values are then examined.

Tier 2 values are USEPA’s Provisional Peer Reviewed Toxicity Values, which are devel oped by
the Office of Research and Development, the National Center for Environmental Assessment,
and the Superfund Health Risk Technical Support Center on a chemical-specific basis when
requested by the Superfund program. These values have not undergone the rigorous review
process as the IRIS toxicity values.

Tier 3, other toxicity values, are considered when Tier 1 or Tier 2 toxicity values are not
available. These toxicity values are taken from additional USEPA and non-USEPA sources and
are chosen based on the most current and best peer-reviewed source available. Priority is given
to sources of information that are the most current, and the basis of the toxicity value is
transparent and publicly available. The CaEPA Office of Environmenta Health Hazard
Assessment Toxicity Criteria Database (CaEPA 2010), the ATSDR Minimal Risk Levels, and
the Health Effects Assessment Summary Tables (USEPA 1997c) are the Tier 3 sources utilized
for thisHHRA.

For this HHRA, two toxicological endpoints are considered: carcinogenic and non-carcinogenic.
USEPA-derived toxicity values for evaluating potential chronic non-carcinogenic effects for
COPCs are summarized in Table 6.5.1. USEPA-derived toxicity values for evaluating potential
carcinogenic effects for COPCs are summarized in Table 6.6. The following sections detail how
each endpoint is determined.

6.3.1 Toxicity Assessment for Non-Car cinogens

Non-carcinogenic endpoints are evaluated through the use of areference dose, or RfD. For this
HHRA only chronic effects are evaluated. A chronic RfD is defined as an estimate (with
uncertainty spanning perhaps an order of magnitude or greater) of a daily exposure level for
humans, including sensitive subpopulations, that is likely to be without adverse effects during a
lifetime (USEPA 1989). Chronic RfDs are specificaly developed to be protective for long-term
exposureto a COPC.

The first step in determining RfDs is the determination of the critical study and toxic effect of a
chemical. From this study, an experimental exposure level is calculated that represents the
highest level tested at which no adverse effects (including the critical toxic effect) are
demonstrated. Non-carcinogens are typically judged to have a threshold daily dose below which
adverse effects are unlikely to occur. This concentration is called the NOAEL, and is usually
derived from either animal laboratory experiments or human epidemiology investigations
(usually workplace studies). In developing a toxicity value or human NOAEL for non-
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carcinogens (i.e., an RfD), the regulatory approach is to: (1) identify the critical toxic effect
associated with chemical exposure (i.e., the most sensitive adverse effect); (2) identify the
threshold dose in either an anima or human study; and (3) modify this dose to account for
interspecies variability (where appropriate), differences in individua sensitivity (within-species
variability), and other uncertainty and modifying factors. Specific detail concerning the
methodology used by USEPA for deriving non-carcinogenic reference values is discussed further
in USEPA guidance (USEPA 2010c). In some toxicological studies, a LOAEL, rather than a
NOAEL, is available. The LOAEL represents the lowest exposure level where biologically
significant increases in frequency or severity of adverse effects between the exposed population
and a control group occur. An RfD can be determined through the use of the LOAEL after
adjustment for species differences are applied.

When deriving an RfD from experimental data, uncertainty and modifying factors are usually
applied to the LOAEL or NOAEL. The HHRA utilizes existing RfDs from sources identified in
the tiered approach presented in Section5.3. RfDs used in this HHRA aready have the
appropriate uncertainty and modifying factors applied by the source identified in Table 6.5.1.
Uncertainty factors are intended to account for specific types of uncertainty inherent in
extrapolation from the available data. The modifying factor accounts for the confidence in the
scientific studies from which toxicity values are derived, according to such parameters as study
quality and study reproducibility. The uncertainty factors are generally 10-fold, default factors
used in operationally deriving the RfD from experimental data. Uncertainty factors less than 10
can be used. An uncertainty factor of 3 can be used in place of one-half power (10°°) when
appropriate. The uncertainty factors are intended to account for: (1) variation in susceptibility
among the members of the human population (i.e., inter-individual or intraspecies variability);
(2) uncertainty in extrapolating animal data to humans (i.e, interspecies uncertainty);
(3) uncertainty in extrapolating from data obtained in a study with less-than-lifetime exposure
(i.e., extrapolating from subchronic to chronic exposure); (4) uncertainty in extrapolating from a
LOAEL rather than from a NOAEL; and (5) uncertainty associated with extrapolation when the
database isincomplete. The maximum uncertainty factor for the derivation of the RfD is 3,000.

A modifying factor ranging from 1 to 10 is included to reflect a qualitative professional
assessment of additional uncertainties in the critica study and in the entire database not
addressed by the uncertainty factors. The default value for the modifying factor is 1. USEPA
discontinued the use of the modifying factor in 2004. However, toxicity values for some
contaminants, derived before 2004, till contain a modifying factor. To calculate the RfD, the
appropriate NOAEL is divided by the product of all the applicable uncertainty factors and the
modifying factor. Thisis expressed as:

RfD = NOAEL / (Uncertainty Factor; x Uncertainty Factor,... x Modifying Factor)

Where:
RfD = Reference dose (mg/kg bw-day)
NOAEL = No observed adverse effect level (mg/kg bw-day)
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Theresulting RfD is expressed in units of milligrams of chemical per kilogram of body weight
per day (mg/kg bw-day).

6.3.2 Toxicity Assessment for Carcinogens

Unlike non-carcinogens, carcinogens are generally assumed to have no threshold. There is
presumed to be no level of exposure below which carcinogenic effects will not manifest
themselves. This “non-threshold” concept is based on the premise that there are small, finite
probabilities of inducing a carcinogenic response associated with every level of exposure to a
potential carcinogen. USEPA uses a two-part evaluation for carcinogenic effects. This
evaluation includes the assignment of a weight-of-evidence classification and the quantification
of a cancer toxic potency concentration. Quantification is expressed as a slope factor (SF) for
oral and derma exposures, which reflects the dose-response data for the carcinogenic
endpoint(s) (USEPA 1989 and 2010c).

The SF converts estimated daily intakes averaged over a lifetime of exposure directly to
incremental risk of an individual developing cancer. The SF is the upper 95" percentile
confidence limit of the probability of response per unit daily intake of achemical over alifetime.
The SF is expressed in units of proportion (of a population) affected per mg/kg bw-day.
Typicaly, the SF is used to estimate the upper-bound lifetime probability of a person developing
cancer from exposure to a given concentration of a carcinogen. SFs are generally based on
experimental animal data, unless suitable epidemiological studies are available. Because of the
difficulty in detecting and measuring carcinogenic endpoints at low exposure concentrations, SFs
aretypically developed by using amodel to fit the avail able high-dose, experimental animal data,
and then extrapolating downward to the low-dose range to which humans are typically exposed.
USEPA recommends the linear multistage model to derive an SF. The model is conservative and
provides an upper bound estimate of excess lifetime cancer risk. These methods and approaches
are discussed in greater detail within the USEPA Cancer Guidelines (USEPA 2005b).

The weight-of-evidence classification system assigns a letter or aphanumeric (A through E) to
each potential carcinogen that reflects an assessment of its potential to be a human carcinogen
(USEPA 1989).* USEPA has recently established five recommended standard hazard
descriptors. “Carcinogenic to Humans,” “Likely to Be Carcinogenic to Humans,” “Suggestive
Evidence of Carcinogenic Potential,” “Inadequate Information to Assess Carcinogenic
Potential,” and “Not Likely to Be Carcinogenic to Humans” (USEPA 2005b). The weight-of-
evidence classification is based on a thorough scientific examination of the body of available
data. Only compounds that have a weight-of-evidence classification of C or above are
considered to have carcinogenic potential in this HHRA.

4 A = a known human carcinogen; B1 = a probable human carcinogen, based on sufficient animal data and limited

human data; B2 = a probable human carcinogen based on sufficient animal data and inadequate or no human data; C = a
possible human carcinogen; D = not classifiable as to human carcinogenicity; and E = evidence of non-carcinogenicity for
humans.
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COPCs that are determined to have sufficient weight of evidence for carcinogenic endpoints are
also assessed for mutagenic modes of action. The mutagenic mode of action is assessed with a
linear approach (USEPA 2005b). Table 6.6 identifies the COPCs with a mutagenic mode of
action. COPCs identified as mutagenic have sensitivity pertaining to cancer risks associated with
early-life exposures. To account for the early-life exposure and the mutagenic mode of action,
the cancer potency estimates are adjusted. USEPA recommends, for mutagenic chemicals, when
no chemical-specific data exist, a default approach using estimates from chronic studies (i.e.,
cancer slope factors) with appropriate modifications to address the potential for differentia risk
of early-life stage exposure (USEPA 2005b,c). A modification for early-life stage exposure to
mutagenic COPCs is required because available studies indicate higher cancer risks resulting
from a given exposure occurring early in life when compared with the same amount of exposure
during adulthood (USEPA 2005b). For this HHRA, the SFs for COPCs identified with a
mutagenic mode of action are modified for the following (USEPA 2005c):

e For exposures between 3 and 16 years of age, a 3-fold adjustment is made.
e For exposures after turning 16 years of age, no adjustment is made.
6.3.3 Maoadificationsfor Dermal Contact

Toxicity values specific to dermal exposures are not available and require adjustment of the ora
toxicity values (oral RfDsor SFs). This adjustment accounts for the difference between the daily
intake doses through dermal contact as opposed to ingestion. Most toxicity values are based on
the actual administered dose and must be corrected for the percent of chemical-specific
absorption that occurs across the gastrointestinal tract prior to use in derma contact risk
assessment (USEPA 1989 and 2004). USEPA recommends utilizing oral absorption efficiency
factors in converting ora toxicity values to derma toxicity values (USEPA 2004). This
adjustment accounts for the absorption efficiency in the “critical study,” which is utilized in
determining the RfD and SF. Where oral absorption in the critical study is essentially complete
(i.e., 100 percent), the absorbed dose is equivaent to the administered dose, and no adjustment of
oral toxicity values is necessary when evaluating dermal exposures. When gastrointestinal
absorption of a chemical in the critical study is poor (e.g., 1 percent), the absorbed dose is
smaller than the administered dose, and toxicity values for dermal exposure are adjusted to
account for the difference in the absorbed dose relative to the administered dose. To account for
the differences between the administered (oral) and the absorbed (dermal) dose, RfDs and SFs
are modified by the GIABS.

In addition to the GIABS modification of the toxicity values for dermal contact, dermal contact
rates are also evaluated based upon a chemical’s ability to be absorbed through the skin surface.
This absorption rate is dependent upon the medium evaluated. For sediments, USEPA has
identified an ABS that is chemical-specific. The ABS value reflects the desorption of a chemical
from sediment and the absorption of the chemical across the skin and into the blood stream. The
USEPA-recommended ABS values are based upon available experimental data for dermal
absorption from contaminated soil (USEPA 2004 and 2003c). Recommended values are
presented that account for uncertainty which may arise from different soil types, loading rates,
chemical concentrations, and other conditions.
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For surface water, dermal exposures are adjusted by two methods. For organics the dermal
exposures are adjusted by the FA, PC, and the exposure time. The FA accounts for chemical loss
due to shedding during absorption from the skin to the bloodstream, the PC represents the ability
of achemical to cross the stratum corneum, and exposure time is used to determine the diffusion
of the compound across the skin to accurately determine the dose dissolved into the bloodstream.
Inorganic Compounds are adjusted by the PC only.

The chemical-specific parameters utilized in assessing dermal exposure, GIABS, ABS, FA, and
PC are selected from the USEPA dermal guidance (USEPA 2003c, 2004). Additional chemical-
specific parameters not provided in the latest USEPA guidance are taken from the Toxicity and
Chemical-Specific Factors Database (USDOE 2010). Table 6.5.2 presents relative chemical-
specific parameters utilized in calculating dermal exposure for COPCs.

6.4 RISK CHARACTERIZATION

In the risk characterization, the chemical intakes (Section 6.2) and toxicity values (Section 6.3)
are summarized and integrated into quantitative expressions of risk. The risk characterization
results in a numerical expression of risk for human contact with COPCs in media of concern.
Non-carcinogenic and carcinogenic effects are calculated for recreationa users and commercial
watermen. To characterize potential non-carcinogenic effects, comparisons are made between
chemical intakes and toxicity values. For potential carcinogenic effects, incremental
probabilities that a receptor will develop cancer over a lifetime of exposure are estimated from
chemical intakes and chemical-specific dose-response information. The risk characterization is
performed following USEPA guidance (USEPA 1989). The following text details the risk
characterization methodology. There are separate discussions for carcinogenic and non-
carcinogenic effects because the methodology differs for these two modes of chemical toxicity.

6.4.1 Hazard Index for Non-Car cinogenic Effects

The potential human health risks associated with exposures to non-carcinogenic COPCs are
estimated by comparing the ADI with the chemical-specific RfD, as per USEPA Guidance
(USEPA 1989). A HQ isderived for each COPC, as shown in the equation below:

ADI
HO =
Q RfD
Where:
HQ = Hazard Quotient; ratio of average daily intake level to acceptable daily intake
level (unitless)

ADI = Estimated non-carcinogenic average daily intake (mg/kg bw-day)
RfD = Reference dose (mg/kg bw-day)

If the average daily dose exceeds the RfD, the HQ exceeds a ratio of one (1) and there may be
concern that potential adverse systemic hedth effects would be observed in the exposed
populations. Per input from USEPA, ratios below 1.5 are considered acceptable because these
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round to 1 (USEPA 2011b). If the ADI does not exceed the RfD, the HQ does not exceed 1 and
there is no concern that potential adverse systemic health effects would be observed in the
exposed populations. However, if the sum of several HQs exceeds 1, and the COPCs affect the
same target organ, there may be concern that potential adverse systemic health effects would be
observed in the exposed populations. In general, the higher the HQ is above 1, the greater the
level of concern. However, the HQ does not represent a statistical probability that an adverse
health effect would occur.

For consideration of exposures to more than one chemical causing systemic toxicity via several
different pathways, the individua HQs are summed to provide an overal hazard index (HI). If
the HI is less than 1, then no adverse health effects are likely to be associated with exposures at
the offshore area. Per input from USEPA, HIs below a target level of 1.5 are considered
acceptable because these would round to 1 (USEPA 2011b). However, if the total HI is greater
than the target level, separate endpoint-specific HIs may be cal culated based on toxic endpoint of
concern or target organ (e.g., HQs for neurotoxins are summed separately from HQs for renal
toxins). Only if an endpoint-specific HI is greater than the target level is there reason for
concern about potential health effects for that endpoint.

6.4.2 Carcinogenic Risks

Carcinogenic risk is estimated as the incremental probability of an individual developing cancer
over a lifetime as a result of exposure to a potential carcinogen. The numerical estimate of
excess lifetime cancer risk is calculated by multiplying the LADI by the risk per unit dose (SF).

Thisis shown in the following equation:

Risk = LADI x SF

Where:
Risk = Unitless probability of an exposed individual developing cancer
LADI = Lifetimeincremental cancer average daily intake (mg/kg bw-day)
S = Cancer slope factor (mg/kg bw-day)™

Because the SF is the statistical 95th percent upper-bound confidence limit on the dose-response
slope, this method provides a conservative, upper-bound estimate of risk.

It should be noted that the interpretation of the significance of the carcinogenic risk estimate is
based on the appropriate public policy. USEPA in the National Oil and Hazardous Substances
Pollution Contingency Plan (40 Code of Federal Regulations [CFR] Part 300) (USEPA 1990)
states that:

“...For known or suspected carcinogens, acceptable exposure levels are generally
concentration levels that represent an excess upper bound lifetime cancer risk to an
individual of between 10 and 10"
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6.5 RISK CHARACTERIZATION RESULTS FOR SOURCE CHARACTERIZATION AND
SITE PLANNING

Risk characterization calculations are presented in Tables 6.7.1 through 6.7.4 for the Coke Point
Offshore Area and Tables6.7.5 through 6.7.8 for the Patapsco River Background Area.
Tables 6.7.9 through 6.7.12 present calculation of the dermal absorbed dose from surface water.
To assess the potential health effects of more than one chemical (both carcinogens and non-
carcinogens), risk characterization results are summed across each medium of concern. The
summation assumes dose additivity in the absence of information on specific mixtures of
chemicals (USEPA 1989). In addition, risk characterization results are summed across all
pathways to determine a cumulative result for total exposure to the Coke Point Offshore Area
and the Patapsco River Background Area.

An adjustment is made to the arsenic EPC in Tables 6.7.1 and 6.7.8 in fish and crabs to account
for the actual percentage of inorganic arsenic in fish tissue and crab meat (Table 5.1). Arsenic
speciation was performed for field-collected fish (white perch) and crab tissue and mustard. As
discussed in Section 5.1, an average percentage of inorganic arsenic for both the Coke Point
Offshore Area and the Patapsco River Background Area is established at 10.4 percent
(Table 5.1).

Tables 6.9.1 through 6.9.8 present the estimates of cumulative excess risks across al pathways
for non-carcinogenic and carcinogenic effects for al receptors. A risk summary for COPCs that
contribute significantly to risks is presented in Tables 6.10.1 through 6.10.8. COPCs are only
identified on Tables 6.10.1 through 6.10.8 if cumulative carcinogenic risks are greater than the
target risk range of 10 to 10 or cumulative non-carcinogenic risks are greater than 1.0. These
tables present only the COPCs that contribute carcinogenic risks greater than 10° or non-
carcinogenic risks greater than 0.1.

6.5.1 Adult Recreational User Results

The adult recreational user is evaluated for derma exposure to surface water and surface
sediment, incidental ingestion of surface water, and ingestion of modeled fish and crabs. Risk
calculations are presented in Table 6.7.1. A risk summary for this receptor is provided in
Table 6.9.1, and a presentation of contributors to risk (carcinogenic risk greater than 1x10° or a
HQ greater than 0.1) is provided in Table 6.10.1.

6.5.1.1 Coke Point Offshore Area Adult Recreational User Results

Non-Car cinogenic Results

The total calculated non-carcinogenic HI for the adult recreational user is 2.0. The ingestion of
crab pathway is the primary contributor to the non-carcinogenic HI. The estimated HI for
surface water exposure is 0.006. The estimated HI for ingestion of fish as modeled for the Coke
Point Offshore Area is 0.3. The estimated HI for surface sediment exposure is 0.01. The
estimated HI for ingestion of crabs as modeled for the Coke Point Offshore Areais 1.7. A
breakdown by target organ is provided on Table 6.10.1. The developmental system has an HI
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dlightly greater than 1, which is aresult of dioxin and napthalene. No COPC has an HQ greater
than 1.

Carcinogenic Results

The excess cumulative carcinogenic risk calculated for the adult recreational user is 2.6 x 107,
The estimated risk for surface water exposure is 9.2 x 10™. The estimated risk for ingestion of
fish as modeled for the Coke Point Offshore Areais 6.1 x 10®. The estimated risk for surface
sediment exposureis 2.7 x 10°°. The estimated risk for ingestion of crab as modeled for the Coke
Point Offshore Areais 1.0 x 10°. PAHSs (benzo(a)pyrene and dibenz(a,h)anthracene) in surface
water, modeled crab tissue, and modeled fish tissue and total PCBs in modeled crab tissue, have
excess cancer risk above 10™.

6.5.1.2 Patapsco River Background Adult Recreational User Results

Patapsco River background risk calculations are presented in Table 6.7.5 for the adult
recreational user. For background, this receptor is evaluated for the same exposure pathways as
the Coke Point Offshore Area. A risk summary for this receptor is provided in Table 6.9.5, and
a presentation of contributors to risk (carcinogenic risk greater than 1x10° or a HQ greater than
0.1) isprovided in Table 6.10.5.

Non-Car cinogenic Results

The total non-carcinogenic HI for the adult recreational user is0.9. The estimated HI for surface
water exposure is 0.003. The estimated HI for ingestion of fish as modeled for the Patapsco
River Background Area is 0.3. The estimated HI for surface sediment exposure is 0.003. The
estimated HI for ingestion of crab as modeled for the Patapsco River Background Areais 0.6.

Carcinogenic Results

The excess cumulative carcinogenic risk calculated for the adult recreational user is 2.3 x 10,
The estimated risk for surface water exposure is 5.8 x 10°. The estimated risk for ingestion of
fish as modeled for the Patapsco River Background Area is 4.0 x 10°. The estimated risk for
surface sediment exposure is 3.0 x 10, The estimated risk for ingestion of crab as modeled for
the Patapsco River Background Areais 1.3 x 10*. No COPCs have risk above 10, total PCBs
in modeled crabs and PAHSs (benzo(a@)pyrene and dibenz(a,h)anthracene) in surface water and
modeled fish and crabs are the primary contributors of excess cancer risks.

6.5.2 Adolescent Recreational User Results

The adolescent recreationa user is evaluated for dermal exposure to surface water and surface
sediment, ingestion of surface water, and ingestion of fish and crab. Risk caculations are
presented in Table 6.7.2. A risk summary for this receptor is provided in Table 6.9.2, and a
presentation of contributors to risk (carcinogenic risk greater than 1 x 10° or a HQ greater than
0.1) isprovided in Table 6.10.2.
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6.5.2.1 Coke Point Offshore Area Adolescent Recreational User Results

Non-Car cinogenic Results

The total non-carcinogenic HI for the adolescent recreational user is 2.4. The ingestion of crab
pathway is the primary contributor to the non-carcinogenic HI. The estimated HI for surface
water exposure is 0.006. The estimated HI for ingestion of fish as modeled for the Coke Point
Offshore Areais 0.4. The estimated HI for surface sediment exposure is 0.04. The estimated HI
for ingestion of crab as modeled for the Coke Point Offshore Areais 1.9. A breakdown by target
organ is provided on Table 6.10.2. The developmental system has an HI slightly greater than 1,
which is attributable to dioxin and naphthalene. No COPC has an HQ greater than 1.

Carcinogenic Results

The excess cumulative carcinogenic risk calculated for the adolescent recreational user is
2.7x 10°. The estimated risk for surface water exposure is 1.1 x 10°. The estimated risk for
ingestion of fish as modeled for the Coke Point Offshore Areais 7.0 x 10“. The estimated risk
for surface sediment exposureis 1.2 x 10°. The estimated risk for ingestion of crab as modeled
for the Coke Point Offshore Area is 9.7 x 10®. Exposure to PAHs (benzo(a)pyrene and
dibenz(a,h)anthracene) in surface water, modeled fish, and modeled crab tissue represents excess
cancer risk above 10,

6.5.2.2 Patapsco River Background Adolescent Recreational User Results

Patapsco River background risk calculations are presented in Table 6.7.6 for the adolescent
recreational user. For background, this receptor is evaluated for the same exposure pathways as
the Coke Point Offshore Area. A risk summary for this receptor is provided in Table 6.9.6, and
a presentation of contributors to risk (carcinogenic risk greater than 1 x 10° or aHQ greater than
0.1) isprovided in Table 6.10.6.

Non-Car cinogenic Results

The total non-carcinogenic HI for the adolescent recreational user is 1. The estimated HI for
surface water exposure is 0.004. The estimated HI for ingestion of fish as modeled for the
Patapsco River Background Areais 0.3. The estimated HI for surface sediment exposure is 0.02.
The estimated HI for ingestion of crab as modeled for the Patapsco River Background Area is
0.7.

Carcinogenic Results

The excess cumulative carcinogenic risk calculated for the adolescent recreational user is
2.1x 10”. The estimated risk for surface water exposure is 6.7 x 10°. The estimated risk for
ingestion of fish as modeled for the Patapsco River Background Area is 4.5 x 10°. The
estimated risk for surface sediment exposure is 1.1 x 10°. The estimated risk for ingestion of
crab as modeled for the Patapsco River Background Areais 9.7 x 10°. No COPCs have risk
above 10, total PCBs in modeled crabs and PAHs (benzo(a)pyrene and dibenz(a h)anthracene)
in surface water, modeled fish, and modeled crab are the primary contributors of excess cancer
risks.
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6.5.3 Child Recreational User Results

The child recreational user is evaluated for dermal exposure to surface water and surface
sediment, ingestion of surface water, and ingestion of fish and crab. Risk calculations are
presented in Table 6.7.3. A risk summary for this receptor is provided in Table 6.9.3, and a
presentation of contributors to risk (carcinogenic risk greater than 1 x 10 or a HQ greater than
0.1) isprovided in Table 6.10.3.

6.5.3.1 Coke Point Offshore Area Child Recreational User Results

Non-Car cinogenic Results

The total non-carcinogenic HI for the child recreational user is 3.0. The ingestion of crab
pathway is the primary contributor to non-carcinogenic HI. The estimated HI for surface water
exposure is 0.008. The estimated HI for ingestion of fish as modeled for the Coke Point
Offshore Areais 0.5. The estimated HI for surface sediment exposure is 0.07. The estimated HlI
for ingestion of crab as modeled for the Coke Point Offshore Areais 2.4. A breakdown by target
organ is provided on Table 6.10.3. The developmental system and dioxin have an HI dlightly
greater than 1.

Carcinogenic Results

The excess cumulative carcinogenic risk calculated for the child recreational user is 1.0 x 10°.
The estimated risk for surface water exposure is 3.9 x 10®. The estimated risk for ingestion of
fish as modeled for the Coke Point Offshore Areais 2.6 x 10*. The estimated risk for surface
sediment exposureis 5.9 x 10°. The estimated risk for ingestion of crab as modeled for the Coke
Point Offshore Areais 3.6 x 10™. PAHSs (benzo(a)pyrene and dibenz(a,h)anthracene) in surface
water, modeled fish, and modeled crabs have excess cancer risk above 10,

6.5.3.2 Patapsco River Background Child Recreational User Results

Patapsco River background risk calculations are presented in Table 6.7.7 for the child
recreational user. For background, this receptor is evaluated for the same exposure pathways as
the Coke Point Offshore Area. A risk summary for this receptor is provided in Table 6.9.7, and
a presentation of contributors to risk (carcinogenic risk greater than 1 x 10 or a HQ greater than
0.1) isprovided in Table 6.10.7.

Non-Car cinogenic Results

The total non-carcinogenic HI for the child recreational user is 1.3. The estimated HI for surface
water exposure is 0.004. The estimated HI for ingestion of fish as modeled for the Patapsco
River Background Area is 0.4. The estimated HI for surface sediment exposure is 0.03. The
estimated HI for ingestion of crab as modeled for the Patapsco River Background Areais0.8. A
breakdown by target organ is provided on Table 6.10.7. No target organ has an HI greater than
1.
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Carcinogenic Results

The excess cumulative carcinogenic risk calculated for the child recreational user is 7.9 x 10~
The estimated risk for surface water exposure is 2.5 x 10°. The estimated risk for ingestion of
fish as modeled for the Patapsco River Background Areais 1.7 x 10°. The estimated risk for
surface sediment exposure is 5.7 x 10, The estimated risk for ingestion of crab as modeled for
the Patapsco River Background Areais 3.6 x 107.

6.5.4 Water men Results

Watermen are evaluated for derma exposure to surface water and surface sediment, and
ingestion of fish and crab. Risk calculations are presented in Table 6.7.4. A risk summary for
this receptor is provided in Table 6.9.4, and a presentation of contributors to risk (carcinogenic
risk greater than 1 x 10° or aHQ greater than 0.1) is provided in Table 6.10.4.

6.5.4.1 Coke Point Offshore Area Water men Results

Non-Car cinogenic Results

The total non-carcinogenic HI for the watermen is 2.5. The ingestion of crab pathway is the
primary contributor to non-carcinogenic Hl. The estimated HI for surface water exposure is
0.005. The estimated HI for watermen ingestion of fish as modeled for the Coke Point Offshore
Areais 0.4. The estimated HI for surface sediment exposure is 0.03. The estimated HI for
watermen ingestion of crab as modeled for the Coke Point Offshore Areais 2.0. A breakdown
by target organ is provided on Table 6.10.4. The developmental system has an HI dlightly
greater than 1. In addition, dioxin in modeled crab is the only COPC with an HQ greater than 1.

Carcinogenic Results

The excess cumul ative carcinogenic risk calculated for the watermen is 2.5 x 10°. The estimated
risk for surface water exposureis 4.9 x 10%. The estimated risk for watermen ingestion of fish as
modeled for the Coke Point Offshore Areais 7.4 x 10™*. The estimated risk for surface sediment
exposure is 9.6 x 10°. The estimated risk for watermen ingestion of crab as modeled for Coke
Point Offshore Areais 1.3 x 10°. PAHSs (benzo(a)pyrene and dibenz(a,h)anthracene) in surface
water, mo4de|ed fish, and modeled crabs and total PCBs in modeled crabs have excess cancer risk
above 10™.

6.5.4.2 Patapsco River Background Watermen Results

Patapsco River Background Area risk calculations are presented in Table 6.7.8 for watermen.
For background, this receptor is evaluated for the same exposure pathways as the Coke Point
Offshore Area. A risk summary for this receptor is provided in Table 6.9.8, and a presentation
of contributors to risk (carcinogenic risk greater than 1 x 10° or a HQ greater than 0.1) is
provided in Table 6.10.8.

Non-Car cinogenic Results

The total non-carcinogenic HI for the watermen is 1.1. The estimated HI for surface water
exposure is 0.003. The estimated HI for watermen ingestion of fish as modeled for the Patapsco
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River Background Area is 0.4. The estimated HI for surface sediment exposure is 0.01. The
estimated HI for watermen ingestion of crab as modeled for the Patapsco River Background Area
is0.7. A breakdown by target organ is provided on Table 6.10.8. No target organ has an Hi
greater than 1.

Carcinogenic Results

The excess cumul ative carcinogenic risk calculated for the watermen is 2.2 x 10, The estimated
risk for surface water exposureis 1.5 x 10°°. The estimated risk for watermen ingestion of fish as
modeled for the Patapsco River Background Area is 4.8 x 10°. The estimated risk for surface
sediment exposure is 1.1 x 10°. The estimated risk for watermen ingestion of crab as modeled
for the Patapsco River Background Area is 1.6 x 10“. No COPCs have risk above 10, total
PCBs and dioxin in modeled crabs and PAHs in modeled fish and modeled crab are the primary
contributors to excess cancer risks.

6.6 UNCERTAINTY EVALUATION

There are numerous uncertainties involved in the HHRA process. These are discussed briefly in
the following sections. There are uncertainties associated with each step of the risk assessment
process. Sampling and analysis, exposure assessment, exposure point concentration, dermal
exposure values, toxicity assessment, and risk characterization. Where uncertainties are inherent
in the USEPA guidance for the HHRA process and the USEPA has recommended or
incorporated methods for addressing these uncertainties, the agency’s findings have been
incorporated into the HHRA. This is particularly true for uncertainties associated with the
toxicity assessment and exposure routes. For the toxicity assessment, appropriate uncertainty
factors are applied to toxicity values as set forth by the USEPA and discussed in Section 6.3
(USEPA 2010c). Where uncertainties are specifically associated with the design of this risk
assessment, sensitivity analyses were conducted to better understand their significance
(Appendix G).

6.6.1 Sampling and Analysis Uncertainties

The sampling plan can have a significant impact on the results obtained in calculating human
health risks at a site. There are uncertainties associated with the data set used in the HHRA. In
particular, surface water is a fluid medium and chemical concentrations may vary spatialy and
temporally. Uncertainty due to spatial and temporal variability is especialy relevant to surface
water results because surface water is subject to mixing and variable upstream input. To mitigate
this uncertainty, sampling was designed specifically to provide data relevant to the HHRA.
Sampling efforts targeted areas of suspected chemical contamination and the spatial resolution
was selected to provide relevant results. Multiple depths and repeat sampling events were used
to reduce variability in surface water. This uncertainty is further evaluated in a Sensitivity
Analysis provided in Appendix G.

There is uncertainty associated with the use of data from multiple studies. To reduce this
uncertainty, data from each study was reviewed for relevance and only validated, relevant data
were utilized (as discussed in Section 3.1). It should be noted that data are available from other
studies of the area that were not utilized in the HHRA due to uncertainties associated with
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differences in study design, analytical methods, or data validation. In specific, data from a 2005
study of VOCs in surface water by Severstal were not included because they utilized a different
study design, a limited analytical suite, and were not validated. Benzene concentrations from
samples in this study ranged from non-detect to 0.330 mg/L. These concentrations are higher
than those detected in the sampling conducted to support the HRA, which ranged from non-
detect to 0.072 mg/L. These differences in chemical concentrations over time are a source of
uncertainty.

There is aso uncertainty associated with samples used to represent the Patapsco River
Background Area. Background samples for surface sediment demonstrated substantial
variability, with a range of concentrations for metals and PAHSs, frequently spanning an order of
magnitude. Given the variety of environments and potential sources to background, this is not
necessarily unexpected. Because insufficient background samples were available to calculate a
95% UCLM, the maximum concentration in background sediment was used to represent the
reasonable maximum exposure scenario. Interpretation of comparisons to background results
should consider this conservative fact. To mitigate uncertainties associated with data for the
Patapsco River Background Area, background concentrations are compared to concentrations in
other far field samples in the Patapsco River. This uncertainty is further evaluated in a
Sensitivity Analysis provided in Appendix G.

Use of tissue data from laboratory bioaccumulation studies presented in Appendix H reduces the
potential uncertainty associated with food web exposure models used in the risk assessment
when compared to use of literature-based BAFs. However, there are some uncertainties
associated with these data. Laboratory bioaccumulation tests are conducted in a controlled
environment. Because laboratory bioaccumulation test conditions may differ from those
experienced by aguatic organisms in the field, bioaccumulation may differ and thus be over-
estimated or under-estimated by laboratory bioaccumulation test results. To minimize this
uncertainty, the sediment used for laboratory bioaccumulation tests was carefully selected to
represent site-wide conditions as closely as possible, and standard test methods were used which
utilize organisms and parameters representative of arange of situations.

There is aso uncertainty associated with the concentrations of metals detected in the surface
water samples from the investigation area. All of the surface water data included in the
guantitative risk calculations were from unfiltered samples. As a result, the concentration of
metals detected in surface water samples very likely include metals that are sorbed to suspended
particulate matter (sediment). These sorbed metals are less available for uptake by receptors of
concern. Therefore, the detected concentrations may not be representative of the amount of
bioavailable metals, and the use of these water pathway data could overestimate the potential for
risk from surface water related to metals.

6.6.2 Uncertainties Analysis of Exposure Assessment

An analysis of uncertainties is an important aspect of the exposure assessment. It provides the
risk assessor and reviewer with information relevant to the individual uncertainties associated
with exposure factor assumptions and their potential impact on the final assessment.
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Conservative assumptions are made about exposure to these media that may result in an
overestimate of potential health risks. The assumption that fishing and swimming occur with a
long-term regularity in the offshore environment of this industrialized areais conservative. This
uncertainty is further evaluated in a Sensitivity Analysis provided in Appendix G.

6.6.3 Exposure Point Concentrations

An uncertainty exists with the basic approach used in arriving at EPCs for the COPCs. The
USEPA ProUCL program eliminates many uncertainties associated with EPC calculation;
however, COPCs with low frequencies of detection still have uncertainties within ProUCL. For
the Patapsco River Background Area, both the surface water and sediment dataset had less than
10 samples which prevented the calculation of a 95%UCLM for most chemicals. For most
chemicals detected in the Patapsco River Background Area, the results are comparable to the
MDL not the RL. The RL is used in the 95%UCLM calculation. Characterization of
background EPCs is further evaluated in Appendix G, Sensitivity Analysis. In addition,
potential human health risks associated with the use of the median concentration as the EPC are
also presented in the Sensitivity Analysis, Appendix G.

6.6.4 Dermal ExposureValues

A variable used in the dermal exposure to sediment is the AF. The HHRA used the soil AFsfor
all receptor exposure to sediment. This is conservative because it is expected that most
sediments contacted in the Coke Point Offshore Area would wash off and not stay on the skin
areafor extended periods of time. Asaresult, the conservative dermal exposure parameters used
in the HHRA would compensate for any chemicals not assessed due to a lack of USEPA-
recommended val ues.

The estimation of dermal exposure to surface water also contains a number of uncertainties that
can affect the overall risk results (USEPA 2004). In estimating dermal exposure to surface
water, a primary variable in the calculations is the PC. For organic chemicals, the PC is a
function of the path length of chemical diffusion (the thickness of the stratum corneum), the
membrane/vehicle partition coefficient of a chemica (the octanol/water partition coefficient,
Kow), and the effective diffusion coefficient for chemical transfer through the stratum corneum.
The USEPA notes that chemicals with very large Ko, values are outside of an “Effective
Prediction Domain” (EPD). The PAHs are a primary class of chemicals detected in surface
water and have a very larger Koy. Therefore, the predicted PC used in the dermal exposure
calculations is not within the EPD and cannot be verified by statistical analysis. The use of the
predicted PC in the dermal exposure calculations results in a potential over-estimation of
potential risksto receptors.

In addition, the estimation of dermal exposures assumes that absorption of chemicals continues
long after exposure has ended. Therefore, the final absorbed dose (DAevent) IS the total dose
dissolved in the skin at the end of exposure. Chemicals that are lipophilic or exhibit a long lag
time are assumed that some of the chemical absorbed into the skin is lost due to skin shedding
(desqguamation). To account for this loss, the derma exposure model takes into account a
fraction absorbed (FA). For a mgority of the PAHs evaluated in the HHRA, the FA is assumed
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at 100 percent. The assumption that 100 percent of the chemical is absorbed may lead to an
over-estimation of the dermal exposure to surface water risk results.

6.6.5 Uncertainties of Toxicity Assessment

There are numerous uncertainties associated with the toxicity assessment. These are generally
due to the unavailability of data to thoroughly calculate the toxicity of COPCs. These
uncertainties are described in more detail in the following sections.

6.6.5.1 Uncertainties Associated With Non-Carcinogenic Effects

I nter species Extrapolation

The magority of toxicological information comes from experiments with laboratory animals.
Experimental animal data have been relied on by regulatory agencies to assess the hazards of
chemical exposures to humans. Interspecies differences in chemical absorption, metabolism,
excretion, and toxic response are not well understood; therefore, conservative assumptions are
applied to animal data when extrapolating to humans. These probably result in an
overestimation of toxicity.

I ntraspecies Extrapolation

Differences in individual human susceptibilities to the effects of chemical exposures may
be caused by such variables as genetic factors (e.g., glucose-6-phosphate dehydrogenase
deficiency), lifestyle (e.g., cigarette smoking and alcohol consumption), age, hormonal status
(e.g., pregnancy), and disease. To take into account the diversity of human populations and their
differing susceptibilities to chemically induced injury or disease, a safety factor isused. USEPA
uses a factor between 1 and 10. This uncertainty may lead to overestimates of human health
effects at given doses.

Exposure Routes

When experimenta data available on one route of administration are different from the actual
route of exposure that is of interest, route-to-route extrapolation must be performed before the
risk can be assessed. Severa criteriamust be satisfied before route-to-route extrapolation can be
undertaken. The most critical assumption is that a chemical injures the same organ(s) regardless
of route, even though the injury can vary in degree. Another assumption is that the behavior of a
substance in the body is similar by al routes of contact. This may not be the case when, for
example, materials absorbed via the gastrointestinal tract pass through the liver prior to reaching
the systemic circulation, whereas by inhalation the same chemical will reach other organs before
the liver. However, when data are limited, these extrapolations are made and may result in
overestimates of human toxicity.

6.6.5.2 Uncertainties Associated With Carcinogenic Effects

I nter species Extrapolation

The majority of toxicological information for carcinogenic assessments comes from experiments
with laboratory animals. There is uncertainty about whether animal carcinogens are aso
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carcinogenic in humans. While many chemical substances are carcinogenic in one or more
animal species, only a very smal number of chemica substances are known to be human
carcinogens. The fact that some chemicals are carcinogenic in some animal species but not in
others raises the possibility that not all animal carcinogens are human carcinogens. Regulatory
agencies assume that humans are as sensitive to carcinogens as the most sensitive animal species.
This policy decision, designed to prevent underestimation of risk, introduces the potentia to
overestimate carcinogenic risk.

High-Dose to L ow-Dose Extrapolation

Typica cancer bioassays provide limited low-dose data on responses in experimental animals for
chemicals being assessed for carcinogenic or chronic effects. The usual dose regime involves
three dose groups per assay. Thefirst dose group is given the highest dose that can be tolerated,
the second is exposed to one-half that dose, and the third group is unexposed (control group).
Because this dosing method does not reflect how animals would react to lower doses of a
chemical, a dose-response assessment normally requires extrapolation from high to low doses
using mathematical modeling that incorporates to varying degrees information about physiologic
processes in the body.

A central problem with the low-dose extrapolation models is that they all too often fit the data
from animal bioassays equally well, and it is not possible to determine their validity based on
goodness of fit. Several models may fit experimental data equally well, but al may not be
equally plausible biologically. The dose-response curves derived from different models diverge
substantially in the dose range of interest. Therefore, low-dose extrapolation is more than a
curve-fitting process, and considerations of biological plausibility of the models must be taken
into account before choosing the best model for a particular set of data.

6.6.6 Uncertaintiesin Risk Characterization

Uncertainties in the risk characterization can stem from the inherent uncertainties in the data
evaluation; the exposure assessment process, including any modeling of exposure point
concentrations in secondary media from primary media; and the toxicity assessment process.
The individual uncertainties in these respective processes are addressed in previous sections.
Another uncertainty in the risk characterization is the summation of chemical-specific risk results
across media of concern. The summation assumes an additive effect across media and all
exposure pathways for each receptor. However, the summation does not take into account
certain aspects. For carcinogenic risks, the summation does not take into account the weight of
evidence of carcinogenicity, SFs derived from animal data are given the same weight as SFs
derived from human data, and the action of two different carcinogens might not be independent.
For non-carcinogenic hazards, the uncertainty of summing across media of concern is reduced
through the use of target organ endpoints. In addition, cumulative risk results are provided for
each receptor that sum risks across all media of concern. This presents an uncertainty because
receptors may not contact all media of concern while in the offshore area.
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6.7 HHRA-SC SUMMARY

The HHRA-SC evaluates the potential cumulative risks for the adult recreational user, adolescent
recreational user, child recreational user, and watermen for exposure to surface water, sediment,
and fish and crab concentrations. The HHRA-SC evaluated both the Coke Point Offshore Area
and the Patapsco River Background Area. Specific pathways evaluated are presented in
Figure 2.2.

The HHRA-SC provides an evaluation of human health risks that will aid the MPA with interna
decision making for future site planning and determining potential remediation requirements.
The HHRA-SC provides a theoretical maximum exposure that provides conservative indication
of potential contribution from offshore sediment and surface water. The HHRA-SC focuses on
exposures limited to the Coke Point Offshore Area and analyze crab and fish consumption based
on site-specific data. The HHRA-SC relies on site-specific bioaccumulation studies to assess the
contribution of the Coke Point Offshore Area to risk associated with fish and crab consumption.
Potential receptor exposure to surface water, sediment, modeled fish tissue, and modeled crab
tissue are evaluated. This HHRA evaluates potential risk contributions specificaly from the
offshore area evaluated without regard to the actual use of the area. The following tables present
asummary of the HHRA-SC risk resullts:

Risk Assessment for Source Characterization and Site Planning
Summary of Carcinogenic Risk Results

Ingestion .
Exposureto Exposureto Ingestion of of Cumulatlv_e
Receptor of Concern Sediment Surface Modeled Crabs Modeled Carcmogenlc
Water ; Risk
Fish

Coke Point Offshore Area
Adult Recreational User 2.7x10° 9.2x10™ 1.0x10° 6.1x10™ 2.6x10°
Adolescent Recreational User 1.2x10° 1.1x10° 9.7x10™ 7.0x10™ 2.7x10°
Child Recreational User 5.9x10° 3.9x10™ 3.6x10™ 2.6x10™ 1.0x10°
Watermen 9.6x10° 4.9x107 1.3x10° 7.4x10™ 2.5x10°
Patapsco River Background Area
Adult Recreational User 3.0x10” 5.8x10° 1.3x10™ 4.0x10° 2.3x10™
Adolescent Recreational User 1.1x10°® 6.7x10° 9.7x10° 4.5x10° 2.1x10™
Child Recreational User 5.7x107 2.5x10° 3.6x10° 1.7x10° 7.9x10°
Watermen 1.1x10°® 1.5x10° 1.6x10™ 4.8x10° 2.2x10™
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Risk Assessment for Source Characterization and Site Planning

Summary of Non-Car cinogenic Hazard I ndices

Exposure to _ Ingestion Cumulative
Receptor of Concern Expo_sureto Surface Ingestion of of Non- .
Sediment Modeled Crabs M odeled Carcinogenic
Water ; .
Fish Risk
Coke Point Offshore Area
Adult Recreational User 0.01 0.006 1.7 0.3 2.0
Adolescent Recreational User 0.04 0.006 1.9 04 24
Child Recreational User 0.07 0.008 24 0.5 3.0
Watermen 0.03 0.005 2.0 0.4 2.5
Patapsco River Background Area
Adult Recreational User 0.003 0.003 0.6 0.3 0.9
Adolescent Recreational User 0.02 0.004 0.7 0.3 1.0
Child Recreational User 0.03 0.004 0.8 0.4 1.3
Watermen 0.01 0.003 0.7 0.4 11

As shown in the summary tables, cumulative calculated risk for al receptors to the Coke Point
Offshore Area are above the USEPA target excess carcinogenic risk range of 10 to 10°. Non-
carcinogenic risks are also above the threshold HI of 1. In addition, carcinogenic risks and non-
carcinogenic hazards for the Coke Point Offshore Area are elevated above the Patapsco River
Background Area. Risk results for the ingestion of fish and crab reveal that surface water and
sediment within the Coke Point Offshore Area have the potential to contribute chemicals to the
local food chain.

For al receptors, the consumption of modeled crab and fish tissue and dermal exposure to
surface water are the primary pathway contributing to carcinogenic and non-carcinogenic risks.
Tables 6.10.1 through 6.10.4 present the COPCs that contribute to calculated risk for the Coke
Point Offshore Area.  For carcinogenic risks, PAHs, specificaly benzo(a)pyrene and
dibenz(a,h)anthracene, in modeled fish and crab tissue, surface water and total PCBs in modeled
crab tissue are significant contributors. Dioxin and naphthalene are the primary contributor to
non-carcinogenic hazards.

For the Patapsco River Background Area, cumulative carcinogenic risk results are above the
USEPA target excess carcinogenic risk range of 10 to 10°. For the Patapsco River Background
area, the consumption of crab is a primary contributor to overall cumulative carcinogenic risks.
Dermal contact with surface water and consumption of fish also contributes to carcinogenic risk
results. Tota PCBs in modeled crabs and PAHSs in surface water and modeled fish are the
primary chemicals that contribute to carcinogenic risk results. Tables 6.10.5 through 6.10.8
present the chemicals that contribute to calculated risks for the Patapsco River Background Area.

A primary contributor to cumulative carcinogenic risks is the dermal contact with surface water
exposure pathway. The risk results for this pathway present a number of uncertainties that need
to be taken into account in any risk management decisions. PAHs are the only class of chemicals
that contribute to the carcinogenic risks determined for the surface water exposure pathway. The
USEPA dermal guidance (USEPA 2004) notes that the PCs (permeability coefficients) estimated
for PAHs are outside of a predictive range and cannot be verified. As a result, the actua
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absorbed dose of PAHSs through the skin is most likely over-estimated. Additionaly, the surface
water exposure pathway also estimates potential risks for exposure to the entire offshore study
area around the Coke Point Peninsula, including water within the turning basin and along the
Coke Point shoreline. The use of the USEPA ProUCL program takes into account sample results
over the entire exposure area to eliminate some uncertainty and determine the concentration
contacted over the entire area, including samples with non-detects. However, actua PAH
detections in surface water are gspatialy limited. Figures 3.13 through 3.15 of the risk
assessment present the detected PAH concentrations, as represented by benzo(a)pyrene. PAHS
are highest in surface water locations immediately offshore of Coke Point Peninsula at locations
BH-W-06 and BH-W-10B. These locations are not expected to attract recreational swimmers
based on current site conditions. Furthermore, surface water PAH detections are not consistently
detected throughout the study area which is a result of typical surface water movement and
influences from other conditions, including groundwater discharge, tidal flow, etc. Due to these
limitations, potential carcinogenic risks for dermal contact with surface water are likely over-
estimated. The results of the HHRA should be used in context with the known groundwater
contamination discharge to surface water to determine risk management decisions for potential
human health concerns and potential design considerations. The Site Assessment noted that
impacted groundwater fluxes from the northwestern and eastern parts of the Coke Point
Peninsula to the adjacent Patapsco River and Turning Basin. This discharge of groundwater to
surface water has negatively affected surface water quality (EA 2009b). Additionally, sediments
along the Coke Point shoreline are impacted with residual NAPL and are have the potential to be
disturbed aong the shoreline by wave action (EA 2009b). Both factors could potentially
contribute elevated concentrations of PAHs to surface water and act as a continual source.
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7. CONCLUSIONS

The risk assessment of the Coke Point Offshore Area characterizes risks to both ecological
systems and to people who would have access to the offshore area under existing conditions.
The risk assessment does not evaluate future hypothetical risks that could occur if site conditions
change; such changes would include redistribution of chemica concentrations in the sediment
profile due to erosion or mixing. Therisk assessment is intended to satisfy three basic purposes:

e to characterize offshore area-related risks, which may require remediation;
e to provide abasdline for quantifying the potential risk reduction benefit of the project;
e and, to providerisk information that may aid in project design.

The following sections summarize the risk assessment results, and present overall conclusions
and recommendations.

7.1 SPATIAL DISTRIBUTION OF CHEMICALS

Spatial distribution of chemical concentrations was evaluated in relation to background
concentrations to aid in interpreting risk assessment results. Spatial analysis revealed that, for
many metals (i.e., arsenic, copper, lead, zinc, etc.), PCBs, and PAHSs, chemical concentrationsin
surface sediment are 1 to 2 times higher than background within a roughly 1,000-ft buffer along
the Coke Point shoreline. Concentrations of these metals are elevated up to five times or more
above background in surface sediment in two general areas. the areato the south and west of the
mouth of the Turning Basin, especialy at locations BH-SED-10 and BH-SED-10B; and the area
west of the Coke Oven Area along the transect associated with sample BH-SED-03.

In surface water, chemical concentrations of HMW PAHS, toluene, and ethylbenzene were
detected at concentrations elevated above those in the Patapsco River Background Area
Concentrations of toluene and ethylbenzene in surface water are highest at locations immediately
offshore of Coke Point and along the shoreline. Concentrations of HMW PAHS are highest in
surface water at locations immediately offshore of Coke Point at locations BH-W-06 and -10B.
High concentrations along the shoreline are consistent with expected fate and transport pathways
for these chemicals in water, which may originate from groundwater seeps or dissolution from
sediment disturbed by wave action (EA 2009b).

7.2 RESULTS OF THE ECOLOGICAL RISK ASSESSMENT

An ERA isaprocessin which exposure and toxicity data are combined to develop an estimate of
the potentia for adverse impacts on ecological receptors including fish, invertebrates, and
wildlife from chemicals in the environment. The ERA for the Coke Point Offshore Area was
conducted in accordance with applicable USEPA guidance (USEPA 1997a). The ERA provided
separate assessments of risks for two assessment endpoints:

e Viability of aguatic and benthic organism communities, and
e Viability of wildlife communities including piscivorous (fish-eating) birds and mammals.
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Per USEPA guidance (USEPA 1997a), the ERA began with a precautionary evaluation of the
potential for risks based on screening exposure scenarios. However, it also incorporated more
refined evaluation methods, such as reasonable maximum exposure scenarios, consideration of
background risks, and discussion of site-specific habitat, wildlife mobility, and bioavailability
considerations. The ERA applied a weight-of-evidence approach for each assessment endpoint
evaluated. In a weight-of-evidence approach, multiple lines of evidence are evaluated, and their
individual significance, or weight, is considered to derive a conclusion. Each line of evidenceis
ameasurement endpoint. Exposure and toxicity assessments were conducted to compile the data
necessary to evaluate each of these endpoints.

7.2.1 Assessment of Risks for Aquatic and Benthic Organisms

For aguatic and benthic organisms, the ERA eva uatedseveral measurement endpoints as part of
a weight-of-evidence approach. These include comparisons of EPCs in surface sediment and
surface water to toxicological benchmarks; comparison of offshore concentrations of chemicals
to background concentrations; and consideration of bioavailability based on sediment chemical
testing and laboratory bioaccumulation test results. Subsurface sediment was not evaluated in
the ERA. Exposure pathways for subsurface sediment are considered incomplete in this
evaluation of current conditions.Potential future risk as a result of erosion or dredging was not
considered in the ERA.

Results of the ecological risk assessment for aquatic and benthic organisms are provided in the
table below. For surface sediments, the results of the risk assessment indicated that
concentrations of chemicals in surface sediment at Coke Point exceed both benchmarks
protective of aquatic and benthic organisms as well as background concentrations. Comparison
based on surface sediment concentrations identified metals, PAHs, and PCBs as exceeding
threshold and probable effects benchmarks and background risks. These comparisons provide a
strong indication that chemica concentrations in sediments in the Coke Point Offshore Area
potentially cause risk to aquatic and benthic organisms that cannot be readily attributed to
background sources in the Patapsco River. Arsenic, chromium, copper, lead, mercury, zinc,
dioxins, HMW PAHSs, low molecular weight (LMW) PAHSs, and PCBs were identified as the
chemicals most likely to cause risks. Site-specific bioavailability information indicated that risk
from other metals may be somewhat overestimated because these metals may bind to sediment in
forms that are less toxic. This information was used to focus the list of metals identified as
posing risks.

For surface water, the ecological risk assessment also indicated that, whilemaximum surface
water concentrations of a few chemicals at the Coke Point Offshore Area exceed benchmarksand
background risks, overall risks are relatively low and are generally comparable to background
with the exception of risks for PAHs. Comparisons based on surface water concentrations
identifiedseveral metals, ethylbenzene, toluene, and PAHs as exceeding benchmarks.
Reasonable maximum case scenario concentrations were generally comparable between the
Coke Point Offshore Area and the Patapsco River Background Area or do not exceed
benchmarks, with the exception of PAHs. Therefore, the assessment concludes that PAHs are
the only chemicals in surface water at Coke Point that are predicted to pose risks to aguatic and
benthic organisms above those risks already posed by background sources.
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The finding of the ERA is that aquatic and benthic organisms are potentially at risk from metals,
PAHs, and PCBs in surface sediment at the Coke Point Offshore Area. Arsenic, chromium,
copper, lead, mercury, zinc, PAHs, and PCBs in sediment were considered the chemicals most
likely to drive risks, although high concentrations of PAHSs in surface water in near-shore areas
also contribute to risks. Chemical concentrations in surface sediment throughout the offshore

area are elevated and contribute to risks to aguatic and benthic organisms.

Summary of Ecological Risk Results for Aquatic and Benthic Organisms

Screening Exposure Scenario

Reasonable Maximum Exposure

Scenario
Chemicals Chemicals -
Rgi)er?:g:n()f Chemicals Exceeding Chemicals Exceeding nggtg‘psve
Exceeding Both Exceeding Both
Benchmarks” Benchmarks Benchmarks” Benchmarks
&Background® &Background®

AQUATIC AND BENT

HIC ORGANISMS

Aluminum (1.39)

Aluminum [1.23]

Aluminum (1.23)

Aluminum [1.09]

- -Bioaccumulation

Antimony (1.65) Antimony [1.94] Arsenic (3.82) Arsenic [2.57] tests indicate that
Arsenic (9.94) Arsenic [4.44] Cadmium (4.39) Cadmium [2.58] metals, PAHs, and
Cadmium (11.4) Cadmium [4.81] Chromium (4.52) Chromium [1.16] PCBsare at least
Chromium (9.64) Chromium [2.24] Cobalt (2.94) Cobalt [1.48] partialy
Cobalt (5.30) Cobalt [2.68] Copper (9.20) Copper [1.88] bioavailable based
Copper (31.8) Copper [5.67] Iron (3.82) Iron [2.79] on observed uptake.
Iron (6.00) Iron [2.74] Lead (11.6) Lead [3.32]
Lead (42.3) Lead [10.58] Manganese (2.76) Manganese [1.01] - Analyses of
Manganese (3.46) Manganese [1.26] Mercury (5.28) Mercury [3.02] sediment indicate
Sediment exposures Mercury (13.1) Mercury [4.36] Nickel (2.68) Nickel [1.74] that sulfides may
Nickel (3.55) Nickel [1.51] Selenium (4.61) Selenium [1.92] bind some metals
Selenium (12.3) Selenium [5.13] Silver (1.90) Silver [1.61] and decrease their
Silver (3.84) Silver [2.98] Tin (25.1) Tin[2.21] toxicity compared
Tin (58.8) Tin[5.19] Vanadium (2.04) Vanadium [1.23] to that assumed in
Vanadium (2.98) Vanadium [1.80] Zinc (8.06) Zinc [2.66] toxicity
Zinc (22.0) Zinc [6.36] HMW PAH (132) HMW PAH [10.0] benchmarks.

HMW PAH (440)

HMW PAH [33.3]

LMW PAH (7,050)

LMW PAH [141.3]

LMW PAH (23,300) | LMW PAH [468] PCBs (5.52) PCBs[4.98]
PCBs (8.17) PCBs[8.38] TCDD TEQ (20.2) TCDD TEQ [2.10]
TCDD TEQ (51.4) TCDD TEQ [3.79]
Aluminum (1.04) Manganese [2.32] HMW PAH (438) HMW PAH
Manganese (1.65) Zinc [9.40] LMW PAH (1.08) (ND=DL) [4.76]
Zinc (1.04) HMW PAH [58.9]

Surface water HMW PAH (5,420) LMW PAH [4.71]

exposures LMW PAH (3.85)

Ethylbenzene (5.48)
Toluene (1.53)

Bolded chemicalsin thelist of exceedencesindicate that concentrations exceed probable effects benchmarksin addition to threshold effects
benchmarks; this provides a more definite indication of risks.

AValuein parentheses is the ratio of the concentration or dose to no-effects benchmarks; values greater than 1 indicate a potential for risk. Only
chemicals with avalue greater than 1 are presented in the table.

Bvaluein bracketsis the ratio of the concentration (dose) of chemicals in the offshore area exceeding benchmarks to the concentration (dose) in
background. Only chemicals with a value greater than 1 are presented in the table.

7.2.2 Assessment of Risks for Wildlife

The CSM for Coke Point identified the viability of wildlife, including birds and mammals, as an
assessment endpoint for protection. Great blue heron, osprey, raccoon, and river otter were
selected as specific representative receptor species. Because wildlife may be exposed to multiple
media via the food web, measurement endpoints for wildlife were based on food web modeling
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to estimate ingested doses. M easurement endpoints evaluated for wildlife include comparisons of
doses fromprey, surface sediment and surface water to toxicological benchmarks; comparison of
offshore doses of chemicals to background doses; and consideration of bioavailability based on
sediment chemical testing and laboratory bioaccumulation test results.

The ERA evaluated exposure scenarios based on ingestion of three types of prey (benthos, fish,
and crabs). Tissue concentrations representative of benthos were developed using site-specific
bioaccumulation factors (BAFs), while tissue concentrations representative of fish and crab were
calculated from analyses of specimens field-collected from the areas to be assessed. There are
advantages to each of these two methods for calculating tissue concentrations. Laboratory
bioaccumulation tests are a highly reliable means of linking exposure to chemica concentrations
in sediment to concentrations accumulated in tissue because uptake is not influenced by the
mobility of organisms or variations in field conditions. Thus, scenarios based on BAFs from
laboratory bioaccumulation tests provide the most reliable measure of potential contributions
from chemical sources in Coke Point sediments to regional exposures and risks. Alternatively,
concentrations derived from field-collected tissue are more likely to incorporate the influence of
field variations and organism movement beyond the site and provide a more reliable measure for
predicting the actual exposures experienced by people and wildlife consuming these organisms
from the site. Different scenarios were evaluated so that the advantages of each data source
could be used to interpret risk assessment results.

The ERA evaluated five lines of evidence, called measurement endpoints, to characterize risks to
wildlife. Theseincluded:

e Comparison of modeled food web doses to no-effect and low-effectbenchmarks for birds
and mammals using a precautionary screening level scenario assuming exposures to
maximum detected concentrations.

e Comparison of modeled food web doses to no-effect and low-effectbenchmarks for birds
and mammals using a reasonable maximum scenario based on statistically derived mean
concentrations.

e Comparison of risk estimates for the Coke Point Offshore Area to risks for the Patapsco
River Background Area.

e Comparison of reasonable maximum scenariofood web doses to no-effect and low-
effectbenchmarks after they have been modified with Area Use Factors (AUFS) that
account for wildlife movement.

e Qualitative evaluation of chemical bioavailability in sediment.

The first measurement endpoint — evaluation of risks using a precautionary screening scenario —
identified numerous chemicals in the Coke Point Offshore Area whose doses exceeded both no-
effects and low-effects benchmarks. These included metals, dioxins, PAHs, and PCBs.
However, the screening scenario is not representative of most exposures experienced by wildlife,
and represents a conservative worst case scenario. The reasonable maximum scenario is more
reflective of actual exposures within the project site boundary, and the reasonable maximum
exposure scenario modified to account for wildlife mobility and area use is likely to be most
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representative of actual exposures. When a reasonable maximum exposure scenario is
considered, several metals, dioxins, PCBs, and PAHs produce doses that exceed no-effects
benchmarks, but only the doses of several metals and PCBs exceed |ow-effects benchmarks.
Exceedence of alow-effect benchmark is a more definite indicator of risk, while exceedence of a
no-effect benchmark indicates that a risk is possible, but not definite. When area use and
wildlife mobility were factored into exposures, doses of PCBs and a few metals exceeded |ow-
effects level benchmarks.

Comparison of risks between the Coke Point Offshore Area and Patapsco River Background
Area indicates that risks to wildlife from PAHs, PCBs, dioxins, and some metals are higher near
Coke Point. Risks from many of the metals that produced doses above benchmarks for
reasonable maximum scenarios at Coke Point are similar to those in background, indicating that
these risks are not limited to Coke Point sources. Alternative statistical evaluation of background
data were found to decrease background risks by an order of magnitude as documented in
Appendix G, thus increasing the difference between ecological risks in the Coke Point Offshore
Areaand risks in the Patapsco River Background Area.

Taken together, the lines of evidence indicate that the PCBs and PAHSs are the chemicals driving
risks for the Coke Point Offshore Area. Metals, dioxins, and VOCs are not considered risk
drivers because they demonstrate reasonable maximum scenario risks that are either comparable
to background risks or below low-effects level benchmarks. PCBs are a site-related COC
because both no-effects level benchmark and low-effects level benchmark reasonable maximum
scenario risks are above acceptable levels and because risks for exposures to some prey types are
greater than those in background. It must be noted however, that exposure pathways based on
ingestion of crab produced higher risks for background. HMW PAHs and LMW PAHSs were
considered to be site-related risk drivers, but with alimited potential for impacts under maximum
exposure scenarios only. Impact was considered limited because reasonable maximum scenario
doses of PAHSs exceed no-effects level benchmarks but not low-effects level benchmarks. HMW
PAHs and LMW PAHSs were maintained as risk drivers because both tissue concentrations and
doses are higher in the Coke Point Offshore Area than in the background area and because
screening level scenarios produce low-effects level benchmark exceedences.

The finding of the ERA is that wildlife which consume aquatic and benthic organisms are
potentially at risk from chemicals insurface sediment at the Coke Point Offshore Area. The
chemicals driving risks are PCBs, HMW PAHs, and LMW PAHs. HMW PAHs and LMW
PAHSs are aso considered to be site-related risk drivers, but with a limited potentia for impacts
under maximum exposure scenarios only. Metals, dioxins, and VOCs are not considered risk
drivers because they demonstrate reasonable maximum scenario exposures that are either
comparable to background or below low-effect level benchmarks.
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Summary of Ecological Risk Results for Avian Wildlife

Screening Exposure Scenario Reasonable Maximum Exposure Scenario
. Chemicals . Chemicals Chemicals
Receptor of Chemicals Exceeding No- Chemicals Exceeding No- Exceeding
Concern Exceeding No- Effects Exceeding No- Effects Low-Effects
Effects Level Effects Level
A | Levels&Backgr A | Levels&Backgr Level
Benchmark B Benchmark B A
ound ound Benchmark
AVIAN WILDLIFE: GREAT BLUE HERON
Modeled Lead (1.22) Lead [10.6]
EXPOSUres using | vanadium (5.26) Vanadium [1.80] Vanadium (3.59) Vanadium [1.23] No LOAEL
prey uptake from | HMW PAHs (2.68) | HMW PAHs [44.1] LMW PAHs (3.25) | LMW PAHs[48.1] chemical
benthic LMW PAHs (11.4) | LMW PAHs[165] PCBs (1.83) PCBs[4.98] exceedances
organisms PCBs (3.38) PCBs[8.38]
Modeled No NOAEL No LOAEL
H [0} . [0}
EXPOSUTESUSING || 1\ pAH (2.00) | LMW PAHS[334] | chemical g(ocggde;“ng chemical
fiel d'ng ected exceedances exceedances
crabs
Modeled C 1.65 C 1.41 No LOAEL
H opper (1. opper | 1. [0}
exposuresusing | (B ur(n (1.:I).6) Selgfliur[n [1.%2] Copper (1.39) Copper [1.34] chemical
f'eld'lfzueded LMW PAH (1.99) | LMW PAHs[314] Sdlenium (1.07) Selenium [1.27] exceedances
[
AVIAN WILDLIFE: OSPREY
Modeled Lead (1.42) Lead [10.6]
EXPOosUres using | vanadium (6.13) Vanadium [1.80] Vanadium (4.19) Vanadium [1.23] No LOAEL
prey uptake from | HMW PAHs (3.12) | HMW PAHs [44.1] LMW PAHs (3.79) | LMW PAHs[48.1] chemical
benthic LMW PAHs (13.3) | LMW PAHs[165] PCBs (2.14) PCBs[4.98] exceedances
organisms PCBs (3.94) PCBs[8.38]
Modeled No NOAEL No LOAEL
: [o] . (o]
EXPOSUTESUSING 1) 1\ pAH (2.33) | LMW PAHS[334] | chemical g(ocggde;“ng chemical
fiel d'Cng ected exceedances exceedances
crabs
Modeled Copper (1.92) Copper [1.41] No LOAEL
exposures field- | Sdenium (135) | Selenium [1.32] ggg‘?lmlge’%s) gggﬂﬁ:#lﬁ‘gﬂ chemical
collected fish LMW PAH (2.33) LMW PAHs[314] ’ ’ exceedances

Bold and italic- indicates a chemical exceedence after home range area use factor is applied.

AValuein parentheses is the ratio of the concentration or dose to no-effects benchmarks; values greater than 1 indicate a potential for risk. Only

chemicals with avalue greater than 1 are presented in the table.

Bvaluein bracketsis the ratio of the concentration (dose) of chemicals in the offshore area exceeding benchmarks to the concentration (dose) in

background. Only chemicals with a value greater than 1 are presented in the table.
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Summary of Ecological Risk Results for Mammalian Wildlife

Screening Exposure Scenario

Reasonable Maximum Exposure Scenario

Chemicals Chemicals Chemicals Chemicals Chemicals
Receptor of , Exceeding No- : Exceeding No- :
Concern Exceeding No- Exceeding No- Exceeding Low-
Effects Effects
Effects Level Effects Level Effects Level
A Levels&Backgrou A Levels&Backgro A
Benchmark nd® Benchmark und® Benchmark
MAMMALIAN WILDLIFE: RACCOON
TCDD TEQ (3.69) TCDD TEQ [2.48]
Aluminum (79.6) Aluminum [1.23]
Antimony (1.39) Antimony [1.94]
Modeled Arsenic (2.78) Arsenic [4.44] ;f%@JEq‘%%g? TCDD TEQ [1.04]
i Chromium (1.38) Chromium [2.24] uminu ’ Aluminum [1.09]
EXPOSUESUSING | " 1 60) Lead [10.6] Arsenic (1.07) Arsenic [2.58] Aluminum (7.03)
prey uptake | oieniim (3:37) Sdenium [5.07] \S/‘Zl'n eg:j”mm(l(lz?z) Vanadium [1.23] PCBs (14.0)
frombenthic | Thallium (1.70) Thallium [3.49] HMW',;‘AH e HMW PAHs[11.0]
organisms | Vanadium (1.64) Vanadium [1.80] boBs.( 138)5( ) | pcBs[4.98]
HMW PAHSs (55.4) HMW PAHSs [44.1]
LMW PAHSs (2.21) LMW PAHSs [167]
PCBs (255) PCBs[8.38]
Aluminum (46.8)
MOdeIed- Arsenic (1.05) Aluminum [1.25] Aluminum (41.3) Aluminum (4.13)
EXPOSUrES USing | Copper (1.88) Arsenic [1.20] Copper (1.41) Aluminum [L.11] Sdenium (2.12)
field-collected | Sdlenium (542) HMW PAHSs [40.5] Sdlenium (4.88) ' PCBs (153)
crabs HMW PAH (2.11) : PCBs (15.1) :
PCBs (16.0)
Al uminum (55.6) Antimony [1.28]
A ”;f’a (5%)')15) Copper [L41] Aluminum (49.4) Copper [134]
Modeled Leg(g’ (L.0d) Lead [7.07] Copper (3.81) sagaium (127, Copper (1.39)
exposures field- M Selenium [1.32] Selenium (8.22) ; ; Selenium (3.56)
: Selenium (8.87) ; . Thallium [8.69]
llected fish . Thallium [10.2] Thallium (1.13) PCBs (4.14)
Collec I Thallium (1.32) HMW PAHs [42.4 PCBs[1.14]
HMW PAH (2.02) s[42.4] PCBs (40.9)
PCBs[1.18]
PCBs (42.3)
MAMMALIAN WILDLIFE: RIVER OTTER
TCDD TEQ (3.47) TCDD TEQ [2.48]
Aluminum (74.9) Aluminum [1.23]
2”“ mony (612'31) ﬁ”“ oy [41494] TCDDTEQ(1.37) | TCDD TEQ[L04]
rsenic (2. rsenic | 4. . ) . y
Modeled Chromi u(m (1.)30) Chromi u[m [2?24] ﬁl um|_nu(rlnc§f)6 ) ﬁluml_nu[r;l t%jog]
: rsenic (1. rsenic 2. .
exposures using ;dead _(1.50)3 " ;dead _[10.6]5 . Selenium (1.19) Selenium [191] glcui;mnfsmz(a&)
prey uptake Sdenum (1 -60) Sdenum [3 : 4;] Vanadium (1.06) Vanadium [1.23] s(13.2)
from benthos ium (1.60) 1um [3.49) HMW PAHs (12.8) | HMW PAHs[11.0]
Vanadium (1.55) Vanadium [1.80] PCBs (130) PCBs [4.98]
HMW PAHSs (52.1) HMW PAHSs [44.1] :
LMW PAHSs (2.08) LMW PAHs [167]
PCBs (240) PCBs[8.38]
Modeled Aluminum (44.0) Aluminum [4.44] Aluminum (38.9
exposures using | CopPe (L77) Copper [3.28] Copper (133) Aluminum (3.89)
Selenium (5.10) Selenium [3.53] Sdenium '(4 60) Aluminum [1.11] Selenium (1.99)
prey uptake HMW PAH (1.99) HMW PAHSs [144] PCBS (14 3)' PCBs (1.44)
from crabs PCBs (15.1) PCBs[2.65] ‘
Aluminum (52.3) Aluminum [3.02]
Modeled énti moni %.08) énti mong Ei,s% _ Aluminum (46.5) Copper [1.34] c w0
; : ! C 358 = L 1.
Exposures using sggﬁr% (8.12:5) [4(.)53)3]er (5.08]Seenum S;I)Z?ﬁjr(n (7.%4) ?ﬁ;ﬂm [[é'gg]] s;"éﬁﬁ& (3.%5)
prey UPFake Thallium (1.25) Thallium [36.0] Thallium (1.06) PCBS[1.1 4]' PCBs (3.89)
from fish HMW PAH (1.90) HMW PAHSs [150] PCBs (38.5) :
PCBs (39.8) PCBs [4.19]

Bold and italic- indicates a chemical exceedence after area use factor is applied.
AValuein parentheses is the ratio of the concentration or dose to no-effects benchmarks; values greater than 1 indicate a potential for risk. Only
chemicals with avalue greater than 1 are presented in the table.
Bvaluein bracketsis the ratio of the concentration (dose) of chemicals in the offshore area exceeding benchmarks to the concentration (dose) in
background. Only chemicals with a value greater than 1 are presented in the table.
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Summary of Ecological Risks

The conclusion of the ecological risk assessment is that specific chemicals in surface sediments
of the Coke Point Offshore Areamay pose risks to ecological receptors and that those risks are
greater than the background risks posed in the Patapsco River Background Area. A primary
contributor to this risk is the accumulation of chemicals from sediment into benthic organisms.
Concentrations of PAHs and PCBs in surface sediment are elevated in the offshore area
Therefore, chemicals in surface sediment and benthic tissues are considered the primary risk
drivers.PCBs are identified as the chemicals most likely to cause risks. LMW PAHs and HMW
PAHSs are also identified as risk drivers, but with a limited potential for impacts associated
primarily with the areas of highest exposure/highest concentrations.

7.3 RESULTS OF THE HUMAN HEALTH RISK ASSESSMENT

The offshore area around the Coke Point Peninsula was evaluated in two separate HHRAsS. The
Risk Assessment for Public Health Impacts (HHRA-PH) characterized human exposures given
the current conditions of the offshore area. Currently, the offshore area around Coke Point is not
expected to be frequently used for swimming or other water activities, and it is expected that
people would visit other, more easily accessible areas available in close proximity to Coke Point
Offshore Area (e.g., state parks, private docks, etc.). However, there are no controls against
these activities, so there is a potential for these activities to occur. This exposure scenario took
into account exposures modeled in previous RCRA-related investigations and consultation with
site-specific USEPA and MDE inputs (ISG 2005 and USEPA/MDE 2011a). The HHRA-PH
provides an estimate of a site-specific exposure that takes into account the mobility of aquatic
organisms in the offshore area by evaluating sample results from studies of field-collected crab
and fish tissue. The results of the HHRA-PH provide a long-term risk characterization of the
people fishing/crabbing in the area under current conditions.

The Risk Assessment for Source Characterization and Site Planning (HHRA-SC) provides an
evauation of human health risks that will aid the MPA with internal decision making for future
site planningand determining potential remediation requirements.The HHRA-SC provides a
theoretical maximum exposure that provides conservative indication of potential contribution to
risk from offshore sediment and surface water.The HHRA-SC focused on exposures limited to
the Coke Point Offshore Area and analyzes crab and fish consumption based on site-specific
data. The HHRA-SC relied on site-specific bioaccumulation studies to assess the contribution of
the Coke Point Offshore Area to risk associated with fish and crab consumption.Potential
receptor exposure to surface water, sediment, modeled fish tissue, and modeled crab tissue were
evaluated. This HHRA evaluated potential risk contributions specifically from the offshore area
evaluated without regard to the actual human use of the area.

Potential cumulative risks for both the HHRA-PH and the HHRA-SC were calculated for the
adult recreational user, adolescent recreational user, child recreational user, and watermen for
exposure to surface water, sediment, and fish and crab concentrations. Both the Coke Point
Offshore Area and the Patapsco River Background Area were evaluated for al receptors and
EXPOSUres.
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For both of the HHRAS, quantitative risk estimates were compared to MDE and USEPA risk
thresholds. These comparisons aid in making risk management decisions for the site. For excess
carcinogenic risk results, the USEPA defines the range of 10™ to 10° as a target risk range.
Cumulative carcinogenic risks that are below the lower end of the risk range (10°) typically do
not require further action. Cumulative carcinogenic risks within the target range may require
risk management decisions; however, cumulative or individual exposure pathway carcinogenic
risks above the upper end of the target range (10™) typicaly require additiona actions or
consideration. Additionally, MDE considers cumulative carcinogenic risks greater than 10 as
levels that may require remedial actions.

For non-carcinogenic hazards, MDE and USEPA have identified a target value of 1
(USEPA 1989). Per input from USEPA, non-carcinogenic values below 1.5 were considered
acceptable because they round to 1 (USEPA 2011b). Cumulative non-carcinogenic hazards
above this threshold identify potential concerns with chemicals that may affect specific organs or
systems (e.g., reproductive system, developmental, etc.) within the body. If cumulative non-
carcinogenic hazards exceed the threshold, target organs or systems associated with Chemicals
of Potential Concern (COPCs) are identified. If the COPCs affect the same target organ, there
may be concern that potential adverse health effects will be observed. In genera, the greater the
value of the non-carcinogenic hazards above the threshold, the greater the level of concern.
However, results above the threshold do not represent a statistical probability that an adverse
health effect will occur.

7.3.1 HHRA-PH Conclusions

The HHRA-PH evauated cumulative risks for exposure to surface water, sediment, and field-
collected fish and crab tissue. The HHRA-PH evaluatedthe potential exposure people would
experience under the current conditions of the Coke Point Offshore Area. The HHRA-PH
evaluated the Coke Point Offshore Area for an expected low frequency of use as a recreational
area.Results for the HHRA-PH reveal cumulative carcinogenic risk results that are above the
USEPA carcinogenic target levels for all receptors, except the child recreational user. Non-
carcinogenic hazards exceeded USEPA target levels for only the child recreational user.Dermal
exposure to surface water was the primary contributor to cumulative carcinogenic risk results.
Consumption of crab and fish also contributed to excess carcinogenic risk results. The
carcinogenic results for the consumption of crab and fish were comparable to the results for the
Patapsco River Background Area. However, the chemicals that contributed significantly to risk
results differed according to the area evaluated. PAHs were the primary contributor to fish tissue
in the Coke Point Offshore Area. Total PCBs were the primary contributors to consumption of
crab tissue risks for both the Coke Point Offshore Area and the Patapsco River Background
Area. It is noted that MDE hasa fish advisory in place for the Patapsco River (including the
offshore area of the Coke Point Peninsula) to account for PCBs (MDE 2007). The analysis of
uncertainties for the HHRA-PH indicated that the risk due to dermal exposure to surface water
was over-estimated due to assumptions inherent in the dermal exposure model (USEPA 2004).
Non-carcinogenic hazards are primarily from the consumption of crab tissue. For carcinogenic
risks, PAHSs, specifically benzo(a)pyrene and dibenz(ah)anthracene, in surface water were the
primary contributors to overall cumulative risks. Dioxins were the primary contributor to non-
carcinogenic hazards. It is noted that the risk results for dioxin were based upon exposure
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modeled using a BAF from the scientific literature and were not a result of field-collected tissue
samples.

Risk Assessment for Public Health Impacts
Summary of Carcinogenic Risk Results

Exposure to Exposure to Ingestion of Ingestion Cumulative
Receptor of Concern po: Surface g gest Carcinogenic
Sediment Crabs of Fish .
Water Risk
Coke Point Offshore Area
Adult Recreational User 3.4x10” 1.1x10* 8.8x10° 2.9x10° 2.3x10™
Adolescent Recreational User 1.4x10° 1.3x10™ 3.7x10° 1.1x10° 1.8x10™
Child Recreational User 7.3x10°”7 4.9x10° 1.4x10° 4.2x10° 6.8x10°
Watermen 9.6x10° 2.4x10™ 1.1x10* 3.6x10° 4.0x10™
Patapsco River Background Area
Adult Recreational User 2.9x10° 7.1x10° 5.0x10° 4.1x10° 9.8x10°
Adolescent Recreational User 9.9x10°® 8.2x10° 1.9x10° 1.6x10° 4.3x10°
Child Recreational User 5.0x10°® 3.0x10° 7.2x10° 5.9x10° 1.6x10°
Watermen 8.0x10°" 1.5x10° 6.1x10™ 5.0x10° 1.3x10™
Risk Assessment for Public Health Impacts
Summary of Non-Carcinogenic Hazard Indices
Exposure to Cumulative
Exposure to P Ingestion of Ingestion Non-
Receptor of Concern . Surface . . .
Sediment Crabs of Fish Carcinogenic
Water .
Risk
Coke Point Offshore Area
Adult Recreational User 0.0008 0.0005 1.1 0.1 1.2
Adolescent Recreational User 0.004 0.0006 1.3 0.2 14
Child Recreational User 0.006 0.0007 1.6 0.2 1.8
Watermen 0.02 0.0009 14 0.2 15
Patapsco River Background Area
Adult Recreational User 0.00009 0.0002 0.4 0.2 0.6
Adolescent Recreational User 0.0004 0.0002 0.4 0.2 0.6
Child Recreational User 0.0007 0.0002 0.5 0.3 0.8
Watermen 0.003 0.0003 0.5 0.2 0.7

7.3.2 HHRA-SC Conclusions

The HHRA-SC evaluated cumulative risks for exposure to surface water, sediment, and BAF
modeled fish and crab tissue. Fish and crab tissue were modeled from laboratory
bioaccumulation tests of Coke Point sediment. These laboratory bioaccumulation tests provided
a link between chemical concentrations in sediment and chemical concentrations taken up into
tissue. The uptake into tissueis not influenced by the mobility of organisms or variationsin field
conditions. The HHRA-SC evaluated a theoretical maximum exposure that provides a
conservative indication of potential contribution to risk from offshore sediment and surface
water. Results for the HHRA-SC revea edcumulative carcinogenic risk results that were above
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the USEPA carcinogenic target levels for al receptors. Non-carcinogenic hazards also exceeded
USEPA target levels for al receptors evaluated. For all receptors, the consumption of modeled
crab and fish tissue and dermal exposure to surface water were the primary pathway contributing
to carcinogenic and non-carcinogenic risks. As in the HHRA-PH, it is noted that the predicted
risks associated with dermal surface water contact were likely over-estimated. For carcinogenic
risks, PAHs, specifically benzo(a)pyrene and dibenz(ah)anthracene, in modeled fish and crab
tissue, surface water, and total PCBs in modeled crab tissue were significant contributors.
Dioxin and naphthalene were the primary contributor to non-carcinogenic hazards.

Risk Assessment for Source Characterization and Site Planning
Summary of Carcinogenic Risk Results

Ingestion .
Exposure to Exposure to Ingestion of of Cun?ulatlw_e
Receptor of Concern - Surface Carcinogenic
Sediment W Modeled Crabs Modeled .
ater . Risk
Fish
Coke Point Offshore Area
Adult Recreational User 2.7x10° 9.2x10" 1.0x10 6.1x10™ 2.6x10°
Adolescent Recreational User 1.2x10° 1.1x10° 9.7x10™ 7.0x10™ 2.7x10°
Child Recreational User 5.9x10° 3.9x10" 3.6x10" 2.6x10™ 1.0x10°
Watermen 9.6x10° 4.9x10™ 1.3x10° 7.4x10™ 2.5x10°
Patapsco River Background Area
Adult Recreational User 3.0x10” 5.8x10° 1.3x10™ 4.0x10” 2.3x10™
Adolescent Recreational User 1.1x10° 6.7x10° 9.7x10° 4.5x10” 2.1x10™
Child Recreational User 5.7x10” 2.5x10° 3.6x10° 1.7x10° 7.9x10°
Watermen 1.1x10° 1.5x10” 1.6x10™ 4.8x10” 2.2x10™
Risk Assessment for Source Characterization and Site Planning
Summary of Non-Carcinogenic Hazard Indices
Exposure to _ Ingestion Cumulative
Receptor of Concern Expo_sure to Surface Ingestion of of I\_lon— .
Sediment Water Modeled Crabs MO(_jeIed Carcmogemc
Fish Risk
Coke Point Offshore Area
Adult Recreational User 0.01 0.006 1.7 0.3 2.0
Adolescent Recreational User 0.04 0.006 1.9 0.4 2.4
Child Recreational User 0.07 0.008 2.4 0.5 3.0
Watermen 0.03 0.005 2.0 0.4 25
Patapsco River Background Area
Adult Recreational User 0.003 0.003 0.6 0.3 0.9
Adolescent Recreational User 0.02 0.004 0.7 0.3 1.0
Child Recreational User 0.03 0.004 0.8 0.4 1.3
Watermen 0.01 0.003 0.7 0.4 1.1

The results of the HHRASs indicate that calculated risks for potential human exposure to the Coke
Point Offshore Area are above those for the Patapsco River Background Area.
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7.3.3 Media-Specific Conclusions
Surface Water

A primary contributor to cumulative carcinogenic risks in both the HHRA-PH and HHRA-SC
was the dermal contact with surface water exposure pathway. The risk results for this pathway
present a number of uncertainties that need to be taken into account in risk management
decisions. PAHs were the only class of chemicals that contributed to the carcinogenic risks
determined for the surface water exposure pathway. The USEPA dermal guidance (USEPA
2004) notes that the permeability coefficients (PCs) estimated for PAHs are outside of a
predictive range and cannot be verified. As aresult, the actual absorbed dose of PAHSs through
the skin was most likely over-estimated. Additionally, the surface water exposure pathway aso
estimated potential risks for exposure to the entire study area around the Coke Point Peninsula,
including water within the turning basin and along the Coke Point shoreline. The use of the
USEPA ProUCL program takes into account sample results over the entire exposure area to
eliminate some uncertainty and determine the concentration contacted over the entire area,
including samples with non-detects. However, actual PAH detections in surface water were
gpatialy limited. Figures 3.13 through 3.15in the risk assessment present the detected PAH
concentrations, as represented by benzo(a)pyrene. PAHSs are highest in surface water locations
immediately offshore of Coke Point Peninsula at locations BH-W-06 and BH-W-10B. These
locations are not expected to attract recreational swimmers based on current site conditions.
Furthermore, surface water PAH detections were not consistently detected throughout the study
area which is a result of typical surface water movement and influences from other conditions,
including groundwater discharge, tidal flow, etc. Due to these limitations, potential carcinogenic
risks for dermal contact with surface water were likely over-estimated. The results of the HHRA
should be used in context with the known groundwater contamination discharge to surface water
to determine risk management decisions for potential human health concerns and potentia
project design. The Site Assessment (EA 2009b) noted that impacted groundwater fluxes from
the northwestern and eastern parts of the Coke Point Peninsula to the adjacent Patapsco River
and Turning Basin. This discharge of groundwater to surface water has negatively affected
surface water quality (EA 2009b). Additionaly, sediments along the Coke Point shoreline are
impacted with residual NAPL and have the potential to be disturbed along the shoreline by wave
action (EA 2009b). Both factors could potentiallycontributeto elevated concentrations of PAHS
in surface water and act as a continual source.

Sediment

Overall risk results for exposure to sediment were within acceptable levels for both the Coke
Point Offshore Area and the Patapsco River Background Area. However, risks for the Coke
Point Offshore Area were greater than those for the Patapsco River Background Area. The
highest concentrations of PAHSs in surface sediment were found along the Coke Point shoreline,
but the area of impacted sediments is not confined to one or two localized regions. Elevated
concentrations of PAHs and metals were detected in surface sediments all around the Coke Point
Peninsula. As noted in Appendix H, average concentrations of metals, PAHs, and PCBs were
higher in clams exposed to Coke Point sediments compared to concentrations in clams exposed
to control sediments and compared to clams prior to testing (pre-test tissues). The same trends
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were apparent for aquatic worms. This is a strong indication that uptake from sediments into
tissue occurs and that at least some portion of the chemicals in sediment is bioavailable to
aguatic organisms. Therefore, chemicals within sediment along the Coke Point Offshore area are
available for uptake and present a potential continual source of chemicals to fish and potentially
humans.

Fish and Crab Tissue

The overall risk results for the consumption of field-collected fish and crab tissue, when
evaluated as separate exposures, were acceptable per USEPA guidance. Carcinogenic and non-
carcinogenic risk estimates for Coke Point crab consumption were higher than background, but
still acceptable, though only marginally for certain receptors.Concentrations of chemicals in
field-collected crab tissue from the Coke Point Offshore Area were statistically significantly
higher than those in the background area for a number of chemicals, including metals and some
PAHs (Appendix H). For field-collected fish tissue, fish filets from the Patapsco River
Background Area contained higher overall concentrations of total PCB congeners, arsenic, and
selenium than filets from the Coke Point Offshore Area.Bioaccumulation studies, Appendix H,
provide evidence that chemicals from sediment are taken up into the aquatic food chain at
concentrations higher than those in background. Therefore, chemicals within the Coke Point
Offshore Area are available for uptake and present a potential continual source of chemicals to
fish and potentially humans.

7.4 UNCERTAINTIES

Risk assessments involve a number of uncertaintiesthat must be taken into consideration when
interpreting risk assessment results. The risk assessment for the Coke Point Offshore Area bears
a number of uncertainties. The risk assessment was based on existing conditions, and did not
evaluate hypothetical future scenarios that could arise should erosion or dredging expose deeper
sediments with different exposure concentrations. Risk assessment methods as specified by
guidance (USEPA 1997a, 2002) are precautionary; as such, they are protective but may over-
estimate risks to assure protectiveness of public health and the environment. The chemical
analytical data set used for the risk assessment was subject to limitations associated with
environmental variability. In particular, surface water concentrations can be highly variable due
to changing sources. There is adso uncertainty associated with extrapolation from modeled
effects to individuals to community level effects for ecological receptors. Use of site-specific
tissue data to characterize bioaccumulation decreased the uncertainty of the risk assessment
overal, but introduced some uncertainty associated with field-collection of fish and crabs (i.e., a
single sampling event; a single fish species, etc.). Methods of mitigating uncertainty were
incorporated into the risk assessment approach to the greatest extent possible. It is not possible
to quantify the degree of uncertainty within the risk assessment. However, arelative comparison
of the risk assessment results to reduced risksas a result of potential project design can be
performed subsequent to this study.

7.5 CONCLUSIONS

The results of the risk assessment support the following conclusions:
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e Ecological Risks: Specific chemicals in sediments of the Coke Point Offshore Area may
pose risks to ecological receptors that are greater than the background risks posed in the
Patapsco River Background Area.

0 Arsenic, chromium, copper, lead, mercury, zinc, LMW PAHs, HMW PAHS,
dioxins, and total PCBs in surface sediment pose predicted risks to aguatic
organisms such as clams, worms, and crustaceans. Severa of the same chemicals
were found in surface water and also contribute risks.

0 Tota PCBs pose risks to wildlifesuch as birds and mammals that are higher than
background for some prey types, LMW PAHs and HMW PAHs may pose risks
for wildlife, but their potential for impacts is limited to those portions of the site
with the highest concentrations.

0 Risksto wildlife are due to both incidental ingestion of sediment and ingestion of
bottom-dwelling organisms such as clams and worms that have accumulated
chemicals in their tissue. Highest risks to wildlife are driven by ingestion of
sediment and benthic orgamisms (as opposed to surface water, crabs, and fish).

e Human Health Risks:Specific chemicals in sediments and surface water of the Coke
Point Offshore Area pose potential risks to human receptors that are greater than the risks
posed in the Patapsco River Background Area.

o For both HHRAS, carcinogenic risks are primarily driven by total PCBs and the
PAHs benzo(a)pyrene and dibenz(a,h)anthracene.

o0 Both HHRAS predicted that a primary exposure pathway that contributes to risks
above acceptable levels and greater than the Patapsco River Background is dermal
exposure to surface water during swimming, commercia fishing, or other water
activities. While the numeric estimate of this risk is probably over-estimated, the
indicator that risk associated with the Coke Point Offshore Areais higher than the
Patapsco River Background Areaisrelevant.

o0 Both HHRASs predicted risk for surface sediment that is within levels generdly
considered acceptable, athough risks are elevated at levels higher than the
Patapsco River Background Area.

o The HHRA-PH risk results for field-collected crab and fish tissue were
comparable between the Coke Point Offshore Area and the Patapsco River
Background Area. When evaluated as separate exposure pathways, risks were
considered acceptable in accordance with USEPA guidance, although risks from
crab consumption are at the upper limit of the risk range typicaly considered
acceptable. Risks were attributable to total PCBs for both areas and PAHs for the
Coke Point Offshore Area. It is noted that MDE has issued a fish advisory for the
Patapsco River to account for total PCBs (MDE 2007).
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0 The HHRA-SC risk results reveal that long-term consumption of fish and crab,
based upon results of laboratory bioaccumulation tests and uptake modeling, are
above levels generadly considered acceptable. Risk results for the Coke Point
Offshore Area are also €l evated above the Patapsco River Background Area.

0 The HHRA-SC revedls that the Coke Point Offshore Area contributes risks
through the local food chain due to uptake by aquatic organisms such as clams
and worms. Basing exposures on tissue concentrations from lower trophic level
organisms, such as clams and worms produced higher risks than basing exposures
on concentrations from field-collected fish and crab which are higher on the food
chain. However, chemical contributions from Coke Point were still evident in
tissue concentrations from crabs and fish.

Future risk reduction efforts should focus on chemicals identified as primary risk drivers in
surface sediment. Risk reduction efforts for these chemicals would also address elevated
concentrations of other chemicals that also contribute to overall, cumulative risks and are co-
located in the same area. The primary focus of the offshore risk reduction should target the
highest concentrations of chemicals identified as primary risk drivers, located in surface
sediments to the west and southeast of Coke Point. Subsurface sediment is not evaluated in the
risk assessment. Exposure pathways for subsurface sediment are considered incomplete in this
evauation of current conditions. As a result, potential future risk as a result of erosion or
dredging has not been considered in the risk assessment. Risk reduction efforts should take into
account subsurface sediments if current conditions within the Coke Point Offshore Area are
expected to change; additional evaluation of subsurface sediment may be required as part of the
MPA'’s site planning for a DMCF.

7.6 RECOMMENDATIONS

A recommendation of the risk assessment is that the MPA project team incorporates the finding
of potential risks from sediment into DM CF project planning, as this may be relevant to how the
DMCF and associated features may be designed. It is therefore recommended that risk reduction
be considered as means for informing potential project design. The risk assessment provides
models and tools that could be used to formulate design options and predict their effective risk
reduction.To address these recommendations, MPA should complete a risk management study to
evauate the extent to which offshore and onshore remedial measures implemented in
conjunction with proposed DMCF would lead to overall risk reduction. Information from the
risk assessment and risk management study will assist MPA in determining whether a DMCF at
Coke Point could be part of aclean-up effort for the site.
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TABLE 2.1
THREATENED AND ENDANGERED SPECIESIDENTIFIED AS
POTENTIALLY OCCURRING IN OR AROUND SPARROWS POINT

List | T/E | Scientific Name* | Common Name
Mammals
Federal | E | Balaenoptera borealis Sel Whale
Federal | E | Balaenoptera physalus Fin Whale
Federal | E | Eubalaena glacialis North Atlantic Right Whale
Federal | E | Megaptera novaeangliae Humpback Whale
Federal | E | Physeter macrocephalus Sperm Whale
Federal | T | Myotis sodalis Indiana Bat
Fish
Federal | E | Acipenser brevirostrum Shortnose Sturgeon
State E | Acipenser oxyrinchus Atlantic Sturgeon
Federal | E | Etheostoma sellare Maryland Darter
State T | Percina caprodes Logperch
Reptiles
Federal | T | Caretta caretta L oggerhead Sea Turtle
Federal | T | Chelonia mydas Green SeaTurtle
Federal | E | Dermochelys coricea L eatherback Sea Turtle
Federal | T | Glyptemys muhlenbergii Bog Turtle
Federal | E | Lepidochelys kempii Kemp'sRidley Sea Turtle
Birds
State T | Haliaeetus leucocephalus | Bald Eagle
State T | Sternula antillarum Least tern
Insects
Federal | T | Cicindela dorsalis dorsalis | Northeastern Beach Tiger Beetle
State E | Speyeria idalia Regal Fritillary
Plants
Dicotyledons
State E | Agalinis setacea Thread-leaved foxglove
State E | Aster depauperatus Serpentine Aster
State T | Elephantopus carolinianus | Elephant's Foot
State T | Ellisia nyctelea Ellisia
State E | Helianthemum bicknellii Hoary Frostweed
State T | Hydrastis canadensis Goldenseal
State T | Magnolia tripetala Umbrella Magnolia
State E | Polanisia dodecandra Clammyweed
State T | Polygala senega Seneca Snakeroot
State T | Sanguisorba canadensis Canada burnet
State T | Scutellaria leonardii Leonard's Skullcap
State T | Talinum teretifolium Fameflower
State E | Vernonia glauca Tawny ironweed
State T | Chrysopsis mariana Maryland Golden-Aster
Monocotyledons
State E | Bromus latiglumis Broad-glumed Brome
State E | Carex hitchcockiana Hitchcock’s Sedge
State E | Carex hystericina Porcupine Sedge
State E | Deschampsia cespitosa Tufted Hairgrass
State T | Fimbristylis annua Annual Fimbry
State T | Scleria pauciflora Few-flowered Nutrush
State E | Sisyrinchium atlanticum Eastern Blue-eyed Grass
State E | Sporobolus heterolepis Northern Dropseed
State T | Stenanthium gramineum Featherbells

* Names in bold indicate organisms that could potentially use mesohaline offshore aquatic habitats.

Source: Federal Energy Regulatory Commission (FERC). 2008. Final Environmental Impact Statement Sparrows Point LNG Terminal and

Pipeline Project. Federal Energy Regulatory Commission, Office of Energy Projects. December 2008.

T= threatened, E=endangered
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TABLE 3.1

GROUPINGS AND SAMPLES USED IN THE RISK ASSESSMENT OF THE COKE POINT OFFSHORE AREA

Field Effort

Number of Data Points

Metals | PAHs | VOCs | PCBs | Dioxins] Butyltins

Notes

Location of Samples Included

Coke Point Offshore Area Sediment

Rgiﬁpfﬁcé'ggél‘:(e:gg?:ton 5 5 5 . . o |Metals didnotinclude  [samples 1, 2, 3A/BIC, 4, 5,6, 7,8, 9, 10,
Offshore Area (2009) Al,Co,Fe,Mn,Sb,Vn 11,12, 13A/BIC, 14
- For Metals PCBs, PAHSs, dioxins: 3F,
Invz(s)tlilogi-gr? ga?nRﬁnFaglfhct:)gke 9 9 9 17 17 3 - 6B/C/D, 9B, 108, 18, 20, 21 For
Poin? Ot ,zreag(zo 10 PCB/Diox only: 1,2,3B/D, 4,6,10,11,13B
For Butyltins also: 1, 2, 16
Reconnaissance Studies of . .
Sparrows Point (2003) 4 4 0 4 4 4 Metals did not include Vn |SB-1 thru SB-4
Pre-Pilot Study of Sparrows | ¢ 6 6 6 6 6 | Metals did not include Vn [SP09-01 thr -06
Point (2009)
Total Samples 37 37 33 27 27 13 - -
Coke Point Offshore Area Surface Water
- i Samples taken at 3 depths,
RCRA F_acmty Investlggtlon surface, middle, and  |Samples 1, 2, 3A/B/C, 4,5, 6, 7, 8, 9, 10,
Sampling of Coke Point - 54 54 - - - bottom of the water |11, 12, 13A/B/C, 14
Offshore Area (2009) T '
column
- Samples taken at 3 depths,
Follow-up RCRA Facility surface, middle, and  |Samples 2, 3B/DIF, 4, 6, 6B/C/D, 9B, 10,
Investigation Sampling of Coke 51 42 42 - - - bottom of the water 10B. 11. 138, 19 20. 21
Point Offshore Area (2010) e e
column
Total Samples 51 96 96 -- -- -- - -
Coke Point Offshore Area Tissue
Field Studies (Crab Meatand | o | _ 1 _ ~ C';'I‘I’gcfgg"gfs;‘i;‘; f,'ve;fe CP-CASA-MT-A through -E and CP-
Mustard Tissue) gan CASA-MU-A through -E
made for each tissue type.
Each composite was
Field Studies (Fish Fillet and 10 10 - 10 - _ analyzed for metals, CP-MOAM-WB-A through -E and CP-
Whole Body Tissue) PAHSs, and PCBs MOAM-FT-A through -E
Worms were exposed to
Lab Studies (Sediment 5 5 - 5 - - five composntes_ of field
X . collected sediment.
composites with Worms and ATO0-649A through AT0-649E
Clams) Clams were exposed to
5 5 -- 5 -- - five composites of field
collected sediment.
Total Samples 30 30 - 30 - -~ - --
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TABLE 3.1

GROUPINGS AND SAMPLES USED IN THE RISK ASSESSMENT OF THE COKE POINT OFFSHORE AREA

Field Effort

Number of Data Points

Metals | PAHs | VOCs | PCBs | Dioxins] Butyltins

Notes

Location of Samples Included

Patapsco River Background Area Sediment

RCRA Facility Investigation
Sampling of Patapsco River 3 3 3 3 3 3 - Samples BKGD-01, BKGD-02, BKGD-03
Background Area (2010)
- Metals did not include Al,
Feasibility Study of Sparrows | 5 3 3 3 3 3 |Sb,Be, Co, Mn, TI,Sn, |Samples EH-2, EH-3, EH-4
Point (2004) vin
Total Samples 6 6 6 6 6 6 - -
Patapsco River Background Area Surface Water
RCRA Facility Investigation Samples taker.1 at 3 depths,
Sampling of Patapsco River 9 9 9 - - - surface, middle, and Samples BKGD-01, BKGD-02, BKGD-03
Background Area (2010) bottom of the water
column
Total Samples 9 9 9 - - - - -
Patapsco River Background Area Tissue
Field Studies (Crab Meat and 10 10 ~ 10 ~ B Five composites of field (pp_c AsA-MT-A through -E and PR-
Mustard Tissue) collected organisms were | c ASA-MU-A through -E
made for each tissue type.
. . o Each composite was
Field Studies (FISh.FI"et and 10 10 B 10 B _ analyzed for metals, PR-MOAM-WB-A through -E and PR-
Whole Body Tissue) PAHSs, and PCBs MOAM-FT-A through -E
Worms were exposed to
Lab Studies (Sediment 5 5 - 5 - - five Ic|omp05|te§ of field
composites with Worms and collected sediment. ATO0-650A through AT0-650E
Clams) (_:Iams were _exposeq to
5 5 - 5 - - five composites of field
collected sediment.
Total Samples 30 30 - 30 - - - -
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TABLE 3.2

SUMMARY OF DATA INPUTS FOR ECOLOGICAL RISK ASSESSMENT SCENARIOS
COKE POINT OFFSHORE AND PATAPSCO RIVER BACKGROUND AREAS

Media of Concern

Aquatic Organism Exposures to
Sediment and Surface Water

Wildlife Exposures for Birds and Mammals

Exposures via Ingestion of Sediment,
Benthos, and Surface Water

Exposures via Ingestion of Sediment, Crab,
and Surface Water

Exposures via Ingestion of Sediment, Fish,
and Surface Water

Sediment

= Site-specific data used from field
collected sediment samples

= Both Screening Level EPCs and
Reasonable Maximum EPCs, evaluated
separately

= Site-specific data used from field collected
sediment samples

= Both Screening Level EPCs and Reasonable
Maximum EPCs, evaluated separately

= Site-specific data used from field collected
sediment samples

= Both Screening Level EPCs and Reasonable
Maximum EPCs, evaluated separately

= Site-specific data used from field collected
sediment samples

= Both Screening Level EPCs and Reasonable
Maximum EPCs, evaluated separately

Surface Water

= Site-specific data used from field
collected surface water samples

= Both Screening Level EPCs and
Reasonable Maximum EPCs, evaluated
separately

= Site-specific data used from field collected
surface water samples

= Both Screening Level EPCs and Reasonable
Maximum EPCs, evaluated separately

= Site-specific data used from field collected
surface water samples

= Both Screening Level EPCs and Reasonable
Maximum EPCs, evaluated separately

= Site-specific data used from field collected
surface water samples

= Both Screening Level EPCs and Reasonable
Maximum EPCs, evaluated separately

Prey Item Tissue

= Tissue EPCs were not used in

quantitative evaluation for this receptor.

For metals, PAHs, and PCBs:

= Tissue concentrations modeled using site-
specific sediment BAFs developed from
sediment bioaccumulation tests using site
sediment

= Both Screening Level EPCs and Reasonable
Maximum EPCs in sediment, evaluated
separately

For dioxins, inorganics, organotins, VOCs:

For metals, PAHs, and PCBs:

= Tissue concentrations statistically derived
from field collected crab tissue data

= Meat and mustard concentrations were
weighted and summed to estimate total edible
crab concentrations

= Both Screening Level EPCs and Reasonable
Maximum EPCs in tissue

For dioxins, inorganics, organotins, VOCs:

= Tissue concentrations modeled using sediment
BAFs developed from the scientific literature

= Both Screening Level EPCs and Reasonable
Maximum EPCs in sediment, evaluated
separately

= Tissue concentrations modeled using sediment
BAFs developed from the scientific literature

= Both Screening Level EPCs and Reasonable
Maximum EPCs in sediment, evaluated
separately

For metals, PAHSs, and PCBs:

= Tissue concentrations statistically derived
from field collected whole body tissue data

= Both Screening Level EPCs and Reasonable
Maximum EPCs in tissue, evaluated separately
For dioxins, inorganics, organotins, VOCs:

= Tissue concentrations modeled using surface
water BAFs developed from the scientific
literature

= Based on Screening Level EPCs and
Reasonable Maximum EPCs in surface water

PAHs = Polyaromatic Hydrocarbons

PCBs = Polychlorinated Biphenyls

VOCs = Volatile Organic Compounds
SVOCs = Semi-Volatile Organic Compounds
BAFs = Bioaccumulation Factors

EPCs = Exposure Point Concentrations
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TABLE 3.3

SUMMARY OF DATA INPUTS FOR HUMAN HEALTH RISK ASSESSMENT SCENARIOS
COKE POINT OFFSHORE AND PATAPSCO RIVER BACKGROUND AREAS

Media of Concern

Initial Comparison to Screening Levels

Scenario 1

Scenario 2

= Site-specific data used from field

= Site-specific data used from field collected sediment samples

= Site-specific data used from field collected sediment samples

Sediment collected sediment samples = Based on Reasonable Maximum EPCs = Reasonable Maximum EPCs
= Based on Screening level EPCs
= Site-specific data used from field = Site-specific data used from field collected surface water samples = Site-specific data used from field collected surface water samples
Surface Water collected surface water samples = Based on Reasonable Maximum EPCs » Based on Reasonable Maximum EPCs
= Based on Screening level EPCs
= Site-specific data used from field For metals, PAHs, and PCBs: For metals, PAHs, and PCBs:
collected tissue samples = Tissue concentrations modeled using site-specific sediment BAFs = Tissue concentrations statistically derived from field collected crab
= Based on Reasonable Maximum EPCs |developed from sediment bioaccumulation tests using site sediment tissue data
= Based on Reasonable Maximum EPCs in sediment * Meat and mustard concentrations were weighted and summed to
For dioxins, inorganics, organotins, VOCs: estimate total edible crab concentrations
Crab = Tissue concentrations modeled using sediment BAFs developed from |* Based on Reasonable Maximum EPCs in tissue
the scientific literature For dioxins, inorganics, organotins, VOCs:
= Based on Reasonable Maximum EPCs in sediment = Tissue concentrations modeled using sediment BAFs developed from
the scientific literature
= Based on Reasonable Maximum EPCs in sediment
= Site-specific data used from field For metals, PAHs, and PCBs, dioxins, inorganics, organotins, and For metals, PAHs, and PCBs:
collected tissue samples VOCs = Tissue concentrations statistically derived from field collected fish
* Based on Reasonable Maximum EPCs | Tissue concentrations modeled using surface water BAFs developed [filet tissue data
Fish from the scientific literature = Based on Reasonable Maximum EPCs in tissue

= Based on Reasonable Maximum EPCs in surface water

For dioxins, inorganics, organotins, VOCs:

= Tissue concentrations modeled using surface water BAFs developed
from the scientific literature

= Based on Reasonable Maximum EPCs in surface water

PAHs = Polyaromatic Hydrocarbons

PCBs = Polychlorinated Biphenyls

VOCs = Volatile Organic Compounds
SVOCs = Semi-Volatile Organic Compounds
BAFs = Bioaccumulation Factors

EPCs = Exposure Point Concentrations
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TABLE 3.4

FREQUENCY OF DETECTION IN SEDIMENT AND EXPOSURE POINT CONCENTRATIONS (EPCS) FOR SEDIMENT AND AQUATIC ORGANISM TISSUE FOR THE COKE POINT OFFSHORE AREA GROUPING

Toxicity Equivalency Sediment Crab Tissue Benthic Organism Tissue
Factor® (mg/kg dry wt.) (mg/kg wet wt.)* (mg/kg wet wt.)®
Analyte <= T g Frequency of |Screening Level Reast_)nable Frequency Screening Level Reast_)nable Screening Level Reast_)nable
i @ % Detection Scenario EPC MaX|mum of . Scenario EPC MaX|mum Source Scenario EPC MaX|_mum Source
s Scenario EPC | Detection Scenario EPC Scenario EPC

DIOXINS
1,2,3,4,6,7,8-HPCDD 0.001 | 0.001 | 0.01 27127 2.30E-03 4.28E-04 NA 1.93E-06 3.60E-07 SedBAF 1.93E-06 3.60E-07 SedBAF
1,2,3,4,6,7,8-HPCDF 0.01 0.01 0.01 27127 2.10E-04 6.42E-05 NA 5.65E-07 1.73E-07 SedBAF 5.65E-07 1.73E-07 SedBAF
1,2,3,4,7,8,9-HPCDF 0.01 0.01 0.01 25127 2.00E-05 9.82E-06 NA 7.07E-08 3.47E-08 SedBAF 7.07E-08 3.47E-08 SedBAF
1,2,3,4,7,8-HXCDD 0.5 0.05 0.1 21/27 8.00E-06 3.11E-06 NA 9.15E-08 3.56E-08 SedBAF 9.15E-08 3.56E-08 SedBAF
1,2,3,4,7,8-HXCDF 0.1 0.1 0.1 27127 3.60E-05 1.51E-05 NA 1.50E-06 6.29E-07 SedBAF 1.50E-06 6.29E-07 SedBAF
1,2,3,6,7,8-HXCDD 0.01 0.01 0.1 27127 6.90E-05 2.15E-05 NA 3.61E-06 1.13E-06 SedBAF 3.61E-06 1.13E-06 SedBAF
1,2,3,6,7,8-HXCDF 0.1 0.1 0.1 26/27 1.30E-05 7.77E-06 NA 5.42E-07 3.24E-07 SedBAF 5.42E-07 3.24E-07 SedBAF
1,2,3,7,8,9-HXCDD 0.01 0.1 0.1 27127 3.60E-05 1.21E-05 NA 1.76E-07 5.92E-08 SedBAF 1.76E-07 5.92E-08 SedBAF
1,2,3,7,8,9-HXCDF 0.1 0.1 0.1 6/27 1.40E-06 1.03E-06 NA 1.34E-07 9.83E-08 SedBAF 1.34E-07 9.83E-08 SedBAF
1,2,3,7,8-PECDD 1 1 1 18/27 1.10E-05 3.88E-06 NA 2.05E-06 7.21E-07 SedBAF 2.05E-06 7.21E-07 SedBAF
1,2,3,7,8-PECDF 0.05 0.1 0.03 27127 1.30E-05 7.17E-06 NA 3.50E-08 1.93E-08 SedBAF 3.50E-08 1.93E-08 SedBAF
2,3,4,6,7,8-HXCDF 0.1 0.1 0.1 25/27 1.20E-05 5.82E-06 NA 5.01E-07 2.43E-07 SedBAF 5.01E-07 2.43E-07 SedBAF
2,3,4,7,8-PECDF 0.5 1 0.3 27127 1.40E-05 7.77E-06 NA 2.57E-06 1.43E-06 SedBAF 2.57E-06 1.43E-06 SedBAF
2,3,7,8-TCDD 1 1 1 8/27 4.30E-06 1.72E-06 NA 1.01E-06 4.05E-07 SedBAF 1.01E-06 4.05E-07 SedBAF
2,3,7,8-TCDF 0.05 1 0.1 27127 2.90E-05 1.16E-05 NA 5.30E-06 2.12E-06 SedBAF 5.30E-06 2.12E-06 SedBAF
OCDD 0.0001 | 0.0001 | 0.0003 27127 3.30E-02 6.64E-03 NA 1.39E-05 2.79E-06 SedBAF 1.39E-05 2.79E-06 SedBAF
OCDF 0.0001 | 0.0001 | 0.0003 25/27 8.80E-04 2.67E-04 NA 9.77E-06 2.96E-06 SedBAF 9.77E-06 2.96E-06 SedBAF
TCDD TEQ (ND =0) NA NA NA 27/27 2.27E-05 8.53E-06 NA 5.34E-06 2.00E-06 SedBAF° 5.34E-06 2.00E-06 SedBAF°
TCDD TEQ (ND =DL) NA NA NA 27127 7.77E-05 2.59E-05 NA 1.82E-05 6.09E-06 SedBAF® 1.82E-05 6.09E-06 SedBAF®

|'|NORGAN|CS

|_CYANIDE (TOTAL) NA [ NA | NA 16/19 840E+01 | 337E+01 | NA 840E+01 | 3.37E+01 | SedBAF | 8.40E+01 | 3.37E+01 | SedBAF

METALS
ALUMINUM NA NA NA 19/19 2.51E+04 2.22E+04 5/5 7.20E+00 6.46E+00 Crab Tissue 1.00E+02 8.87E+01 Bioaccumulation BAF
ANTIMONY NA NA NA 37/37 3.30E+00 1.42E+00 5/5 3.91E-02 3.39E-02 Crab Tissue 1.04E-01 4.47E-02 Bioaccumulation BAF
ARSENIC NA NA NA 37/37 7.20E+01 2.76E+01 5/5 1.24E+00 1.22E+00 Crab Tissue 3.89E+00 1.49E+00 Bioaccumulation BAF
BERYLLIUM NA NA NA 37/37 2.20E+00 1.66E+00 0/5 - -- Crab Tissue 0.00E+00 0.00E+00 Bioaccumulation BAF
CADMIUM NA NA NA 37/37 7.70E+00 2.97E+00 5/5 1.58E-01 1.51E-01 Crab Tissue 5.97E-02 2.30E-02 Bioaccumulation BAF
CHROMIUM NA NA NA 37/37 5.04E+02 2.36E+02 4/5 2.12E-01 1.96E-01 Crab Tissue 2.36E+00 1.11E+00 Bioaccumulation BAF
COBALT NA NA NA 19/19 5.30E+01 2.94E+01 5/5 1.38E-01 1.26E-01 Crab Tissue 5.12E-01 2.84E-01 Bioaccumulation BAF
COPPER NA NA NA 37/37 5.95E+02 1.72E+02 5/5 1.25E+01 1.07E+01 Crab Tissue 4.61E+00 1.33E+00 Bioaccumulation BAF
IRON NA NA NA 19/19 1.20E+05 7.64E+04 5/5 5.01E+01 4.47E+01 Crab Tissue 5.56E+02 3.54E+02 Bioaccumulation BAF
LEAD NA NA NA 37/37 1.28E+03 3.51E+02 5/5 1.71E-01 1.51E-01 Crab Tissue 4.64E+00 1.27E+00 Bioaccumulation BAF
MANGANESE NA NA NA 19/19 1.59E+03 1.27E+03 5/5 1.10E+01 8.76E+00 Crab Tissue 8.69E+00 6.94E+00 Bioaccumulation BAF
MERCURY NA NA NA 37/37 1.70E+00 6.86E-01 5/5 2.10E-02 1.91E-02 Crab Tissue 2.44E-02 9.83E-03 Bioaccumulation BAF
NICKEL NA NA NA 37/37 5.64E+01 4.27E+01 5/5 1.95E-01 1.88E-01 Crab Tissue 6.42E-01 4.86E-01 Bioaccumulation BAF
SELENIUM NA NA NA 37/37 1.23E+01 4.61E+00 5/5 1.07E+00 1.00E+00 Crab Tissue 6.45E-01 2.42E-01 Bioaccumulation BAF
SILVER NA NA NA 37/37 2.80E+00 1.39E+00 5/5 3.61E-01 3.27E-01 Crab Tissue 5.66E-02 2.80E-02 Bioaccumulation BAF
THALLIUM NA NA NA 33/37 9.80E-01 5.50E-01 1/5 1.29E-03 1.29E-03 Crab Tissue 1.36E-02 7.64E-03 Bioaccumulation BAF
TIN NA NA NA 19/19 2.00E+02 8.52E+01 1/5 4.67E-02 4.67E-02 Crab Tissue 1.70E+00 7.23E-01 Bioaccumulation BAF
VANADIUM NA NA NA 9/9 1.70E+02 1.16E+02 NA 0.00E+00 0.00E+00 Crab Tissue 9.19E+00 6.28E+00 Bioaccumulation BAF
ZINC NA NA NA 37/37 2.73E+03 9.99E+02 5/5 4.59E+01 4.59E+01 Crab Tissue 6.68E+01 2.44E+01 Bioaccumulation BAF
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TABLE 3.4

FREQUENCY OF DETECTION IN SEDIMENT AND EXPOSURE POINT CONCENTRATIONS (EPCS) FOR SEDIMENT AND AQUATIC ORGANISM TISSUE FOR THE COKE POINT OFFSHORE AREA GROUPING

Toxicity Equivalency Sediment Crab Tissue Benthic Organism Tissue
Factor® (mg/kg dry wt.) (mg/kg wet wt.)* (mg/kg wet wt.)®
Analyte <= T g Frequency of |Screening Level Reast_)nable Frequency Screening Level Reast_)nable Screening Level Reast_)nable
i o % Detection Scenario EPC MaX|mum of . Scenario EPC MaX|mum Source Scenario EPC MaX|_mum Source
s Scenario EPC | Detection Scenario EPC Scenario EPC
PAHS
1-METHYLNAPHTHALENE NA NA NA 37/37 3.30E+00 1.33E+00 0/4 -- -- Crab Tissue 5.58E-01 2.24E-01 Bioaccumulation BAF
2-METHYLNAPHTHALENE NA NA NA 37/37 6.50E+00 2.26E+00 214 2.80E-03 2.80E-03 Crab Tissue 2.28E-01 7.91E-02 Bioaccumulation BAF
ACENAPHTHENE NA NA NA 37/37 5.90E+00 3.37E+00 5/5 1.19E-02 1.19E-02 Crab Tissue 5.00E-01 2.85E-01 Bioaccumulation BAF
ACENAPHTHYLENE NA NA NA 37/37 4.10E+01 5.97E+00 4/4 6.69E-03 6.69E-03 Crab Tissue 2.06E+00 3.00E-01 Bioaccumulation BAF
ANTHRACENE NA NA NA 37/37 2.10E+01 8.93E+00 2/4 1.01E-02 1.01E-02 Crab Tissue 1.73E+00 7.35E-01 Bioaccumulation BAF
BENZO(A)ANTHRACENE NA NA NA 37/37 6.10E+01 1.37E+01 0/4 - - Crab Tissue 9.12E+00 2.04E+00 Bioaccumulation BAF
BENZO(A)PYRENE NA NA NA 37/37 5.60E+01 1.25E+01 1/4 4.85E-03 4.85E-03 Crab Tissue 4.09E+00 9.17E-01 Bioaccumulation BAF
BENZO(B)FLUORANTHENE NA NA NA 37/37 5.30E+01 1.27E+01 2/4 3.15E-02 2.77E-02 Crab Tissue 2.51E+00 6.00E-01 Bioaccumulation BAF
BENZO(G,H,I)PERYLENE NA NA NA 37/37 2.00E+01 7.11E+00 0/4 -- - Crab Tissue 4.65E-01 1.65E-01 Bioaccumulation BAF
BENZO(K)FLUORANTHENE NA NA NA 19/37 1.80E+01 4.55E+00 1/4 3.92E-03 3.92E-03 Crab Tissue 0.00E+00 0.00E+00 Bioaccumulation BAF
CHRYSENE NA NA NA 37/37 6.30E+01 1.27E+01 0/4 8.95E-03 8.95E-03 Crab Tissue 9.16E+00 1.84E+00 Bioaccumulation BAF
DIBENZO(A,H) ANTHRACENE NA NA NA 34/37 6.30E+00 2.46E+00 0/4 -- - Crab Tissue 1.12E+00 4.37E-01 Bioaccumulation BAF
FLUORANTHENE NA NA NA 37/37 1.40E+02 3.02E+01 4/4 8.69E-02 7.79E-02 Crab Tissue 4.34E+01 9.37E+00 Bioaccumulation BAF
FLUORENE NA NA NA 37/37 4.50E+00 2.91E+00 2/4 1.75E-03 1.75E-03 Crab Tissue 1.26E-01 8.12E-02 Bioaccumulation BAF
INDENO(1,2,3-CD)PYRENE NA NA NA 37/37 2.50E+01 6.97E+00 0/4 -- - Crab Tissue 1.41E+00 3.94E-01 Bioaccumulation BAF
NAPHTHALENE NA NA NA 37/37 7.20E+03 2.15E+03 5/5 1.60E-02 1.60E-02 Crab Tissue 1.26E+02 3.76E+01 Bioaccumulation BAF
PHENANTHRENE NA NA NA 37/37 2.00E+01 1.47E+01 3/4 1.60E-02 1.60E-02 Crab Tissue 1.52E+00 1.11E+00 Bioaccumulation BAF
PYRENE NA NA NA 37/37 5.90E+01 1.57E+01 4/4 4.74E-02 4.13E-02 Crab Tissue 2.04E+01 5.41E+00 Bioaccumulation BAF
TOTAL HMW PAH (ND =0) NA NA NA 37/37 2.88E+02 8.65E+01 4/4 NA NA NA NA NA NA
TOTAL HMW PAH (ND = DL) NA NA NA 37/37 2.88E+02 8.66E+01 4/4 NA NA NA NA NA NA
TOTAL LMW PAH (ND =0) NA NA NA 37/37 7.28E+03 2.20E+03 5/5 NA NA NA NA NA NA
TOTAL LMW PAH (ND =DL) NA NA NA 37/37 7.28E+03 2.20E+03 5/5 NA NA NA NA NA NA
PCBS
TOTAL PCBS (ND = 0) NA NA NA 26/27 4.60E-01 1.80E-01 5/5 1.44E-01 1.37E-01 Crab Tissue 2.92E+00 1.14E+00 Bioaccumulation BAF
TOTAL PCBS (ND =DL) NA NA NA 26/27 4.89E-01 2.65E-01 5/5 2.10E-01 1.99E-01 Crab Tissue 3.37E+00 1.83E+00 Bioaccumulation BAF
ORGANOTINS
TRIBUTYLTIN | NA | NA | NA ] 1/13 | 190E-02 | 190E-02 | NA | 230E-02 | 230E-02 | SedBAF | 230E-02 | 2.30E-02 | SedBAF
\VOLATILES
BENZENE NA NA NA 3/33 7.90E-02 7.90E-02 NA 7.90E-02 7.90E-02 SedBAF 7.90E-02 7.90E-02 SedBAF
ETHYLBENZENE NA NA NA 1/33 4.90E-03 4.90E-03 NA 4.90E-03 4.90E-03 SedBAF 4.90E-03 4.90E-03 SedBAF
METHYLENE CHLORIDE NA NA NA 1/33 3.60E-03 3.60E-03 NA 3.60E-03 3.60E-03 SedBAF 3.60E-03 3.60E-03 SedBAF
TOLUENE NA NA NA 2/33 5.70E-02 5.70E-02 NA 5.70E-02 5.70E-02 SedBAF 5.70E-02 5.70E-02 SedBAF

C) TEFs relate the toxicity of common dioxin and furan chemical to the specific toxicity of the dioxin 2,3,7,8-TCDD to fish (Van den Berg et al. 1998). These TEFs are then used to produce a weighted summation called a Toxicity Equivalency Quotient (TEQ).

A) Values derived from Crab Tissue represent either the maximum (screening level scenario) or 95% UCLM (reasonable maximum scenario) of concentrations in field collected, multi-crab composites documented in Appendix H; concentration in edible crab was derived using
a mass ratio of meat to mustard of 4.36:1 (Weidou 1981). Values derived from SedBAF were calculated using sediment EPCs and the sediment BAFs presented in Table 3.8.

B) Benthic tissue EPCs were derived by multiplying the sediment EPCs against BAFs derived either from bioassays using Coke Point sediment (Bioassay BAF) or literature based information (SedBAF) as presented in Table 3.6. The Bioassay BAF was calculated using the
higher maximum value of either the clam or worm tissue.

D) Sediment BAFs for TCDD TEQs were used only for human health risk assessment. Ecological risk assessment used BAFs for each congener and summed doses to allow accounting for interspecies differences.

NA = Not applicable.

-- = Chemical not detected.

Note that EPCs for Total PCBs and Total HMW and LMW PAHs are specific to individual compounds/congeners and summation is conducted later as noted in Tables 4.9 through 4.12
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TABLE 35

FREQUENCY OF DETECTION IN SURFACE WATER AND EXPOSURE POINT CONCENTRATIONS (EPCS) IN SURFACE WATER AND AQUATIC ORGANISM TISSUE FOR THE COKE
POINT OFFSHORE AREA GROUPING

Surface Water Whole body fish tissue EPCs Fish fillet tissue EPCs
(mg/L) (mg/kg wet wt.)* (mg/kg wet wt.)*
Anae Screening | Reasonable Freguency Reasonable Freguency Reasonable
Frequency of Level Maximum Screening L evel - Screening L evel -
Detection Scenario Scenario of . Scenario EPC MaX|mum Source of . Scenario EPC MaX|mum Source
Detection Scenario EPC Detection Scenario EPC
EPC EPC
IMETALS
ALUMINUM 51/51 9.04E-02 4.23E-02 5/5 3.22E+01 2.95E+01 Fish Tissue 5/5 2.00E+00 2.00E+00 Fish Tissue
ANTIMONY 51/51 3.20E-04 2.09E-04 5/5 8.30E-02 5.96E-02 Fish Tissue 5/5 1.40E-02 1.35E-02 Fish Tissue
ARSENIC 51/51 7.60E-03 4.38E-03 5/5 7.00E-01 6.66E-01 Fish Tissue 5/5 4.80E-01 4.43E-01 Fish Tissue
BERYLLIUM 2/51 4.70E-05 4.70E-05 0/5 - - Fish Tissue 0/5 - - Fish Tissue
CADMIUM 0/0 - - 0/5 - - Fish Tissue 0/5 - - Fish Tissue
CHROMIUM 51/51 4.90E-03 3.70E-03 5/5 3.60E-01 3.01E-01 Fish Tissue 2/5 7.20E-02 7.20E-02 Fish Tissue
COBALT 51/51 5.20E-04 3.94E-04 5/5 1.10E-01 9.89E-02 Fish Tissue 5/5 3.10E-02 3.10E-02 Fish Tissue
COPPER 51/51 2.90E-03 2.34E-03 5/5 3.41E+01 3.05E+01 Fish Tissue 5/5 4.50E+00 3.37E+00 Fish Tissue
IRON 51/51 2.12E-01 1.04E-01 5/5 1.42E+02 1.32E+02 Fish Tissue 5/5 7.80E+00 7.02E+00 Fish Tissue
LEAD 51/51 5.60E-04 1.93E-04 5/5 7.80E-01 7.74E-01 Fish Tissue 5/5 2.60E-01 2.49E-01 Fish Tissue
MANGANESE 51/51 1.98E-01 7.01E-02 5/5 1.47E+01 1.42E+01 Fish Tissue 5/5 4.00E+00 3.52E+00 Fish Tissue
MERCURY 5/51 6.30E-05 5.73E-05 5/5 3.40E-02 3.40E-02 Fish Tissue 5/5 5.60E-02 5.55E-02 Fish Tissue
NICKEL 51/51 7.90E-03 6.36E-03 5/5 1.50E-01 1.36E-01 Fish Tissue 5/5 6.20E-02 6.02E-02 Fish Tissue
SELENIUM 51/51 2.45E-02 1.35E-02 5/5 1.80E+00 1.70E+00 Fish Tissue 5/5 9.70E-01 9.25E-01 Fish Tissue
SILVER 0/0 - - 5/5 4.90E-01 4.14E-01 Fish Tissue 2/5 4.20E-02 4.20E-02 Fish Tissue
THALLIUM 37/51 1.30E-04 5.62E-05 2/5 9.50E-03 9.50E-03 Fish Tissue 0/5 -- -- Fish Tissue
TIN 11/51 3.20E-03 2.45E-03 5/5 2.80E-01 2.73E-01 Fish Tissue 3/5 1.40E-01 1.40E-01 Fish Tissue
VANADIUM 48/51 2.80E-03 1.08E-03 NA 0.00E+00 0.00E+00 Fish Tissue NA 0.00E+00 0.00E+00 Fish Tissue
ZINC 51/51 8.46E-02 1.64E-02 5/5 3.21E+01 3.11E+01 Fish Tissue 5/5 1.36E+01 1.28E+01 Fish Tissue
PAHS
1-METHYLNAPHTHALENE 43/96 2.00E-04 6.77E-05 0/5 -- -- Fish Tissue 0/5 -- -- Fish Tissue
2-METHYLNAPHTHALENE 63/96 3.50E-04 8.77E-05 1/5 5.00E-03 5.00E-03 Fish Tissue 0/5 -- -- Fish Tissue
ACENAPHTHENE 21/96 1.00E-04 5.35E-05 4/5 1.10E-02 9.68E-03 Fish Tissue 1/5 3.60E-03 3.60E-03 Fish Tissue
ACENAPHTHYLENE 22/96 2.40E-04 6.96E-05 5/5 9.00E-03 8.80E-03 Fish Tissue 0/5 -- -- Fish Tissue
ANTHRACENE 21/96 1.80E-03 1.37E-04 0/5 -- -- Fish Tissue 0/5 -- -- Fish Tissue
BENZO(A)ANTHRACENE 20/96 8.70E-03 9.80E-04 0/5 -- -- Fish Tissue 0/5 -- -- Fish Tissue
BENZO(A)PY RENE 21/96 6.80E-03 7.59E-04 0/5 -- -- Fish Tissue 0/5 -- -- Fish Tissue
BENZO(B)FLUORANTHENE 21/96 8.00E-03 9.84E-04 0/5 -- -- Fish Tissue 0/5 -- -- Fish Tissue
BENZO(G,H,l)PERY LENE 22/96 9.60E-03 1.13E-03 1/5 8.40E-04 8.40E-04 Fish Tissue 0/5 -- -- Fish Tissue
BENZO(K)FLUORANTHENE 21/96 9.20E-03 1.02E-03 0/5 -- -- Fish Tissue 0/5 -- -- Fish Tissue
CHRY SENE 20/96 9.60E-03 1.09E-03 0/5 -- -- Fish Tissue 0/5 -- -- Fish Tissue
DIBENZO(A,HJANTHRACENE 21/96 1.10E-02 1.22E-03 0/5 -- -- Fish Tissue 0/5 -- -- Fish Tissue
FLUORANTHENE 50/96 4.70E-03 4.32E-04 4/5 5.90E-02 5.10E-02 Fish Tissue 1/5 1.40E-02 1.35E-02 Fish Tissue
FLUORENE 40/96 1.50E-04 6.07E-05 1/5 7.20E-03 7.20E-03 Fish Tissue 0/5 -- -- Fish Tissue
INDENO(1,2,3-CD)PY RENE 23/96 9.90E-03 1.16E-03 1/5 3.20E-03 3.20E-03 Fish Tissue 0/5 -- -- Fish Tissue
NAPHTHALENE 92/96 6.70E-03 1.27E-03 2/5 1.90E-02 1.82E-02 Fish Tissue 2/5 1.30E-02 1.30E-02 Fish Tissue
PHENANTHRENE 84/96 1.20E-03 1.43E-04 1/5 1.00E-02 9.69E-03 Fish Tissue 2/5 5.80E-03 5.80E-03 Fish Tissue
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TABLE 35

FREQUENCY OF DETECTION IN SURFACE WATER AND EXPOSURE POINT CONCENTRATIONS (EPCS) IN SURFACE WATER AND AQUATIC ORGANISM TISSUE FOR THE COKE
POINT OFFSHORE AREA GROUPING

Surface Water Whole body fish tissue EPCs Fish fillet tissue EPCs
(mg/L) (mg/kg wet wt.)* (mg/kg wet wt.)*
Anae Screening | Reasonable Freguency Reasonable Freguency Reasonable
Frequency of Level Maximum Screening L evel - Screening L evel -
Detection Scenario Scenario of . Scenario EPC MaX|mum Source of . Scenario EPC MaX|mum Source
Detection Scenario EPC Detection Scenario EPC
EPC EPC
PYRENE 29/96 4.70E-03 4.55E-04 1/5 5.40E-03 5.40E-03 Fish Tissue 0/5 - - Fish Tissue
TOTAL HMW PAH (ND = 0) 30/96 7.59E-02 1.05E-02 2/5 NA NA NA 0/5 NA NA NA
TOTAL HMW PAH (ND = DL) 30/96 7.59E-02 6.13E-03 2/5 NA NA NA 0/5 NA NA NA
TOTAL LMW PAH (ND =0) 94/96 8.08E-03 2.21E-03 5/5 NA NA NA 3/5 NA NA NA
TOTAL LMW PAH (ND =DL) 94/96 8.08E-03 2.26E-03 5/5 NA NA NA 3/5 NA NA NA
PCBS
TOTAL PCBS (ND = 0) - - - 5/5 5.37E-01 5.20E-01 | Fish Tissue 5/5 1.92E-01 1.79E-01 | Fish Tissue
TOTAL PCBS (ND =DL) -- -- -- 5/5 5.57E-01 5.40E-01 Fish Tissue 5/5 1.67E-01 2.00E-01 Fish Tissue
VOLATILES

1,2-DICHLOROBENZENE 1/96 2.90E-03 2.90E-03 NA 2.47E-01 2.47E-01 SWBAF NA 2.47E-01 2.47E-01 SWBAF
BENZENE 50/96 7.20E-02 1.25E-02 NA 8.50E-01 1.47E-01 SWBAF NA 8.50E-01 1.47E-01 SWBAF
CHLOROFORM 1/96 1.00E-03 1.00E-03 NA 9.26E-03 9.26E-03 SWBAF NA 9.26E-03 9.26E-03 SWBAF
ETHYLBENZENE 9/96 4.00E-02 2.59E-03 NA 2.22E+00 1.44E-01 SWBAF NA 2.22E+00 1.44E-01 SWBAF
TOLUENE 59/84 1.50E-02 2.79E-03 NA 4.41E-01 8.20E-02 SWBAF NA 4.41E-01 8.20E-02 SWBAF
TOTAL XYLENES 14/42 6.50E-03 4.44E-03 NA 3.46E-01 2.36E-01 SWBAF NA 3.46E-01 2.36E-01 SWBAF

A) Values derived from Fish Tissue represent either the maximum (screening level scenario) or 95% UCLM (reasonable maximum scenario) of concentrationsin field collected, whole body, multi-fish composites documented in
Appendix H. Values derived from SWBAF were calculated using surface water EPCs and the surface water BAFs presented in Table 3.9.

NA = Not applicable.
ND = Non-detected

DL = Detection Limit, which is, in this case, the reporting Limit

-- = Chemical not detected.
Notes:

EPCs for Total PCBs and Total HMW and LMW PAHSs are specific to individual compounds/congeners and summation is conducted later as noted in Tables 4.9 through 4.12
For cadmium and silver, while there were no detections of these chemicals in surface water, they were detected in the fish tissues collected from field studies.
Vanadium was analyzed for, but not detected in, field collected fish tissues. For the purpose of running the food web models, the value is left as "0".
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TABLE 3.6

FREQUENCY OF DETECTION IN SEDIMENT AND EXPOSURE POINT CONCENTRATIONS (EPCS) IN SEDIMENT AND AQUATIC ORGANISM TISSUE FOR THE
FOR THE PATAPSCO RIVER BACKGROUND GROUPING

Sediment Crab Tissue Benthic Organism Tissue
(mg/kg dry wt.) (mg/kg wet wt.)* (mg/kg wet wt.)®
Analyte Frequen_cy Screening _ Reast_)nable Screening Level Reast_)nable Screening Level Reast_)nable
of Detection | Level Scenario| Maximum FOD Scenario EPC Maximum Sour ce Scenario EPC Maximum Sour ce
(FOD) EPC Scenario EPC Scenario EPC Scenario EPC
DIOXINS
1,2,3,4,6,7,8-HPCDD 6/6 4.30E-04 2.65E-04 NA 3.62E-07 2.23E-07 SedBAF 3.62E-07 2.23E-07 SedBAF
1,2,3,4,6,7,8-HPCDF 4/6 9.50E-05 5.09E-05 NA 2.56E-07 1.37E-07 SedBAF 2.56E-07 1.37E-07 SedBAF
1,2,3,4,7,8,9-HPCDF 2/6 2.10E-05 2.10E-05 NA 7.42E-08 7.42E-08 SedBAF 7.42E-08 7.42E-08 SedBAF
1,2,3,4,7,8-HXCDD 2/6 4.70E-06 4.70E-06 NA 5.38E-08 5.38E-08 SedBAF 5.38E-08 5.38E-08 SedBAF
1,2,3,4,7,8-HXCDF 3/6 4.00E-05 4.00E-05 NA 1.67E-06 1.67E-06 SedBAF 1.67E-06 1.67E-06 SedBAF
1,2,3,6,7,8-HXCDD 3/6 3.00E-05 3.00E-05 NA 1.57E-06 1.57E-06 SedBAF 1.57E-06 1.57E-06 SedBAF
1,2,3,6,7,8-HXCDF 3/6 1.10E-05 1.10E-05 NA 4.59E-07 4.59E-07 SedBAF 4.59E-07 4.59E-07 SedBAF
1,2,3,7,8,9-HXCDD 3/6 2.00E-05 2.00E-05 NA 9.76E-08 9.76E-08 SedBAF 9.76E-08 9.76E-08 SedBAF
1,2,3,7,8,9-HXCDF 2/6 3.50E-06 3.50E-06 NA 3.36E-07 3.36E-07 SedBAF 3.36E-07 3.36E-07 SedBAF
1,2,3,7,8-PECDD 2/6 3.90E-06 3.90E-06 NA 7.26E-07 7.26E-07 SedBAF 7.26E-07 7.26E-07 SedBAF
1,2,3,7,8-PECDF 3/6 1.90E-05 1.90E-05 NA 5.11E-08 5.11E-08 SedBAF 5.11E-08 5.11E-08 SedBAF
2,3,4,6,7,8-HXCDF 2/6 5.40E-06 5.40E-06 NA 2.25E-07 2.25E-07 SedBAF 2.25E-07 2.25E-07 SedBAF
2,3,4,7,8-PECDF 3/6 1.10E-05 1.10E-05 NA 2.02E-06 2.02E-06 SedBAF 2.02E-06 2.02E-06 SedBAF
2,3,7,8-TCDD 0/6 -- -- NA -- -- SedBAF -- -- SedBAF
2,3,7,8-TCDF 4/6 1.40E-05 7.62E-06 NA 2.56E-06 1.39E-06 SedBAF 2.56E-06 1.39E-06 SedBAF
OCDD 6/6 1.10E-02 1.06E-02 NA 4.63E-06 4.46E-06 SedBAF 4.63E-06 4.46E-06 SedBAF
OCDF 6/6 8.60E-05 7.22E-05 NA 9.55E-07 8.01E-07 SedBAF 9.55E-07 8.01E-07 SedBAF
TCDD TEQ (ND = 0) 6/6 9.72E-06 4.31E-05 NA NA NA SedBAF NA NA SedBAF
TCDD TEQ (ND =DL) 6/6 1.15E-05 8.17E-06 NA NA NA SedBAF NA NA SedBAF
METALS

ALUMINUM 3/3 2.04E+04 2.04E+04 5/5 4.18E+00 3.85E+00 Crab Tissue 8.16E+01 8.16E+01 Bioaccumulation BAF
ANTIMONY 3/3 1.70E+00 1.70E+00 5/5 4.93E-02 4.01E-02 Crab Tissue 5.35E-02 5.35E-02 Bioaccumulation BAF
ARSENIC 6/6 1.62E+01 1.07E+01 5/5 1.26E+00 1.26E+00 Crab Tissue 8.76E-01 5.79E-01 Bioaccumulation BAF
BERYLLIUM 3/3 1.70E+00 1.70E+00 0/5 -- -- Crab Tissue 0.00E+00 0.00E+00 Bioaccumulation BAF
CADMIUM 6/6 1.60E+00 1.35E+00 5/5 2.21E-01 1.85E-01 Crab Tissue 1.24E-02 1.05E-02 Bioaccumulation BAF
CHROMIUM 6/6 2.25E+02 2.04E+02 5/5 1.25E-01 1.22E-01 Crab Tissue 1.05E+00 9.56E-01 Bioaccumulation BAF
COBALT 3/3 1.98E+01 1.98E+01 5/5 1.41E-01 1.23E-01 Crab Tissue 191E-01 1.91E-01 Bioaccumulation BAF
COPPER 6/6 1.05E+02 9.16E+01 5/5 1.62E+01 1.44E+01 Crab Tissue 8.14E-01 7.10E-01 Bioaccumulation BAF
IRON 6/6 4.38E+04 2.74E+04 5/5 2.13E+01 2.11E+01 Crab Tissue 2.03E+02 1.27E+02 Bioaccumulation BAF
LEAD 6/6 1.21E+02 1.06E+02 5/5 4.39E-02 4.30E-02 Crab Tissue 4.39E-01 3.83E-01 Bioaccumulation BAF
MANGANESE 3/3 1.26E+03 1.26E+03 5/5 6.07E+00 5.38E+00 Crab Tissue 6.89E+00 6.89E+00 Bioaccumulation BAF
MERCURY 5/6 3.90E-01 2.27E-01 1/5 2.66E-02 2.36E-02 Crab Tissue 5.59E-03 3.25E-03 Bioaccumulation BAF
NICKEL 6/6 3.74E+01 2.45E+01 5/5 2.29E-01 2.12E-01 Crab Tissue 4.26E-01 2.79E-01 Bioaccumulation BAF
SELENIUM 3/6 2.40E+00 2.40E+00 5/5 1.13E+00 1.10E+00 Crab Tissue 1.26E-01 1.26E-01 Bioaccumulation BAF
SILVER 6/6 9.40E-01 8.58E-01 5/5 3.69E-01 3.15E-01 Crab Tissue 1.90E-02 1.74E-02 Bioaccumulation BAF
THALLIUM 3/3 2.80E-01 2.80E-01 1/5 8.52E-03 8.52E-03 Crab Tissue 3.89E-03 3.89E-03 Bioaccumulation BAF
TIN 3/3 3.85E+01 3.85E+01 3/5 2.72E-01 2.53E-01 Crab Tissue 3.26E-01 3.26E-01 Bioaccumulation BAF
VANADIUM 3/3 9.44E+01 9.44E+01 NA 0.00E+00 0.00E+00 Crab Tissue 5.11E+00 5.11E+00 Bioaccumulation BAF
ZINC 6/6 4.29E+02 3.76E+02 5/5 4. 76E+01 4.69E+01 Crab Tissue 1.05E+01 9.20E+00 Bioaccumulation BAF
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TABLE 3.6

FREQUENCY OF DETECTION IN SEDIMENT AND EXPOSURE POINT CONCENTRATIONS (EPCS) IN SEDIMENT AND AQUATIC ORGANISM TISSUE FOR THE
FOR THE PATAPSCO RIVER BACKGROUND GROUPING

Sediment Crab Tissue Benthic Organism Tissue
(mg/kg dry wt.) (mg/kg wet wt.)* (mg/kg wet wt.)®
Analyte Frequen_cy Screening _ Reast_)nable Screening Level Reast_)nable Screening Level Reast_)nable
of Detection | Level Scenario| Maximum FOD Scenario EPC Maximum Sour ce Scenario EPC Maximum Sour ce
(FOD) EPC Scenario EPC Scenario EPC Scenario EPC
PAHS
1-METHYLNAPHTHALENE 3/6 3.30E-01 3.30E-01 1/5 5.23E-04 5.23E-04 Crab Tissue 5.58E-02 5.58E-02 Bioaccumulation BAF
2-METHYLNAPHTHALENE 5/6 6.30E-01 5.74E-01 0/5 -- -- Crab Tissue 2.21E-02 2.01E-02 Bioaccumulation BAF
ACENAPHTHENE 2/6 4.40E-01 4.40E-01 1/5 1.46E-03 1.46E-03 Crab Tissue 3.73E-02 3.73E-02 Bioaccumulation BAF
ACENAPHTHYLENE 3/6 3.80E-01 3.80E-01 0/5 -- -- Crab Tissue 1.91E-02 1.91E-02 Bioaccumulation BAF
ANTHRACENE 5/6 6.50E-01 5.92E-01 0/5 -- -- Crab Tissue 5.35E-02 4.88E-02 Bioaccumulation BAF
BENZO(A)ANTHRACENE 6/6 1.20E+00 1.20E+00 0/5 -- -- Crab Tissue 1.79E-01 1.79E-01 Bioaccumulation BAF
BENZO(A)PY RENE 6/6 1.10E+00 1.10E+00 0/5 -- -- Crab Tissue 8.04E-02 8.04E-02 Bioaccumulation BAF
BENZO(B)FLUORANTHENE 6/6 1.90E+00 1.90E+00 0/5 -- -- Crab Tissue 9.00E-02 9.00E-02 Bioaccumulation BAF
BENZO(G,H,|)PERYLENE 6/6 8.30E-01 8.30E-01 1/5 4.15E-03 4.15E-03 Crab Tissue 1.93E-02 1.93E-02 Bioaccumulation BAF
BENZO(K)FLUORANTHENE 3/6 2.70E-02 2.70E-02 0/5 -- - Crab Tissue 0.00E+00 0.00E+00 Bioaccumulation BAF
CHRY SENE 6/6 1.00E+00 1.00E+00 0/5 -- -- Crab Tissue 1.45E-01 1.45E-01 Bioaccumulation BAF
DIBENZO(A ,H) ANTHRACENE 4/6 2.60E-01 1.49E-01 0/5 -- -- Crab Tissue 4.62E-02 2.65E-02 Bioaccumulation BAF
FLUORANTHENE 6/6 2.20E+00 2.20E+00 0/5 -- -- Crab Tissue 6.82E-01 6.82E-01 Bioaccumulation BAF
FLUORENE 4/6 6.30E-01 3.22E-01 0/5 -- -- Crab Tissue 1.76E-02 8.99E-03 Bioaccumulation BAF
INDENQO(1,2,3-CD)PY RENE 6/6 8.70E-01 8.70E-01 0/5 -- -- Crab Tissue 4.92E-02 4.92E-02 Bioaccumulation BAF
NAPHTHALENE 6/6 8.30E+00 8.30E+00 2/5 8.96E-04 8.96E-04 Crab Tissue 1.45E-01 1.45E-01 Bioaccumulation BAF
PHENANTHRENE 6/6 2.00E+00 2.00E+00 2/5 4.55E-03 4.55E-03 Crab Tissue 1.52E-01 1.52E-01 Bioaccumulation BAF
PYRENE 6/6 1.40E+00 1.40E+00 0/5 -- -- Crab Tissue 4.84E-01 4.84E-01 Bioaccumulation BAF
TOTAL HMW PAH (ND = 0) 6/6 8.56E+00 8.56E+00 1/5 NA NA NA NA NA NA
TOTAL HMW PAH (ND = DL) 6/6 8.67E+00 8.67E+00 1/5 NA NA NA NA NA NA
TOTAL LMW PAH (ND =0) 6/6 1.56E+01 1.56E+01 3/5 NA NA NA NA NA NA
TOTAL LMW PAH (ND =DL) 6/6 1.56E+01 1.56E+01 3/5 NA NA NA NA NA NA
PCBS
TOTAL PCBS (ND = 0) 6/6 4.34E-02 3.94E-02 5/5 2.22E-01 2.08E-01 Crab Tissue 2.75E-01 2.50E-01 Bioaccumulation BAF
TOTAL PCBS(ND =DL) 6/6 5.83E-02 5.32E-02 5/5 2.84E-01 2.72E-01 Crab Tissue 4.02E-01 3.67E-01 Bioaccumulation BAF

A) Values derived from Crab Tissue represent either the maximum (screening level scenario) or 95% UCLM (reasonable maximum scenario) of concentrationsin field collected, multi-crab composites documented in Appendix H; concentratior
mass ratio of meat to mustard of 4.36:1 (Weidou 1981). Values derived from SedBAF were calculated using sediment EPCs and the sediment BAFs presented in Table 3.8.

B) Benthic tissue EPCs were derived by multiplying the sediment EPCs against BAFs derived from either bioassays using Coke Point sediment (Bioassay BAF) or or literature based information (SedBAF) as
presented in Table 3.8. The Bioassay BAF was calculated using the higher maximum value of either the clam or worm tissue.

NA = Not applicable.

ND = Non-detected

the reporting Limit

-- = Chemical was not analyzed for in benthic organism tissues or was not detected in crab tissue.

Notes:

Vanadium was analyzed for, but not detected in, field collected crab tissues. Likewise, beryllium was analyzed for, but not detected in benthic tissue. For the purpose of running the food web models, the valueis
left as"0".
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TABLE 3.7

FREQUENCY OF DETECTION IN SURFACE WATER AND EXPOSURE POINT CONCENTRATIONS (EPCS) IN SURFACE WATER AND AQUATIC ORGANISM TISSUE FOR THE
FOR THE PATAPSCO RIVER BACKGROUND GROUPING

Surface Water Whole body fish tissue EPCs Fish fillet tissue EPCs
(mg/L) (mg/kg wet wt.)* (mg/kg wet Wt.)A
AnaxlyieA
Frequency Screening Reasonable . Reasonable . Reasonable
) Level X Screening Level : Screening Level X
of Detection Scenario MaX|mum FOD Scenario EPC Ma><|_mum Source FOD Scenario EPC MaX|mum Source
(FOD) EPC Scenario EPC Scenario EPC Scenario EPC
METALS
ALUMINUM 9/9 1.06E-01 8.59E-02 5/5 8.36E+01 6.93E+01 Fish Tissue 5/5 9.80E-01 9.28E-01 Fish Tissue
ANTIMONY 9/9 3.00E-04 2.53E-04 5/5 6.90E-02 5.27E-02 Fish Tissue 5/5 8.60E-02 6.09E-02 Fish Tissue
ARSENIC 9/9 6.40E-03 4.69E-03 5/5 8.10E-01 8.02E-01 Fish Tissue 5/5 5.70E-01 5.62E-01 Fish Tissue
BERYLLIUM 1/9 3.80E-05 3.80E-05 0/5 -- -- Fish Tissue 0/5 -- -- Fish Tissue
CADMIUM 0/9 - - 0/5 - - Fish Tissue 0/5 - - Fish Tissue
CHROMIUM 9/9 1.42E-02 1.26E-02 5/5 6.80E-01 6.80E-01 Fish Tissue 1/5 4.60E-02 4.60E-02 Fish Tissue
COBALT 9/9 6.80E-04 4.83E-04 5/5 1.10E-01 1.07E-01 Fish Tissue 5/5 3.20E-02 2.90E-02 Fish Tissue
COPPER 9/9 2.60E-03 2.35E-03 5/5 2.57E+01 2.30E+01 Fish Tissue 5/5 1.41E+01 9.10E+00 Fish Tissue
IRON 9/9 2.46E-01 1.54E-01 5/5 1.26E+02 1.08E+02 Fish Tissue 5/5 8.60E+00 6.81E+00 Fish Tissue
LEAD 8/9 4.60E-04 3.52E-04 5/5 4.10E-01 3.82E-01 Fish Tissue 5/5 6.10E-02 5.89E-02 Fish Tissue
MANGANESE 9/9 8.54E-02 8.14E-02 5/5 2.38E+01 2.04E+01 Fish Tissue 5/5 2.70E+00 2.23E+00 Fish Tissue
MERCURY 3/9 3.90E-05 3.90E-05 5/5 4.50E-02 3.82E-02 Fish Tissue 5/5 4.60E-02 4.60E-02 Fish Tissue
NICKEL 9/9 6.60E-03 5.66E-03 5/5 2.40E-01 2.25E-01 Fish Tissue 5/5 4.20E-02 4.20E-02 Fish Tissue
SELENIUM 9/9 1.71E-02 1.26E-02 5/5 1.40E+00 1.35E+00 Fish Tissue 5/5 1.00E+00 1.00E+00 Fish Tissue
SILVER 0/9 - - 5/5 2.40E-01 1.97E-01 Fish Tissue 2/5 1.20E-01 9.17E-02 Fish Tissue
THALLIUM 4/9 1.00E-04 9.11E-05 0/5 - -- Fish Tissue 3/5 6.30E-03 6.30E-03 Fish Tissue
TIN 3/9 3.70E-03 3.70E-03 5/5 2.90E-01 2.86E-01 Fish Tissue 3/5 2.50E-01 2.43E-01 Fish Tissue
VANADIUM 8/9 2.10E-03 1.52E-03 NA -- -- Fish Tissue NA -- -- Fish Tissue
ZINC 9/9 9.00E-03 6.64E-03 5/5 2.43E+01 2.41E+01 Fish Tissue 5/5 3.15E+01 2.42E+01 Fish Tissue
PAHS
1-METHYLNAPHTHALENE 2/9 6.70E-05 6.70E-05 0/4 - -- Fish Tissue 0/5 -- -- Fish Tissue
2-METHYLNAPHTHALENE 4/9 1.50E-04 1.23E-04 1/4 4.40E-03 4.40E-03 Fish Tissue 0/5 -- -- Fish Tissue
ACENAPHTHENE 1/9 1.70E-05 1.70E-05 2/5 5.10E-03 5.10E-03 Fish Tissue 0/5 - -- Fish Tissue
ACENAPHTHYLENE 0/9 -- -- 2/5 1.90E-03 1.90E-03 Fish Tissue 0/5 -- -- Fish Tissue
ANTHRACENE 1/9 2.40E-05 2.40E-05 0/4 - - Fish Tissue 0/5 - -- Fish Tissue
BENZO(A)ANTHRACENE 2/9 1.40E-04 1.40E-04 0/4 -- -- Fish Tissue 0/5 -- -- Fish Tissue
BENZO(A)PYRENE 2/9 5.10E-05 5.10E-05 0/4 - - Fish Tissue 0/5 - - Fish Tissue
BENZO(B)FLUORANTHENE 2/9 4.90E-05 4.90E-05 0/4 -- -- Fish Tissue 0/5 -- -- Fish Tissue
BENZO(G,H,I)PERYLENE 1/9 7.40E-05 7.40E-05 0/4 - - Fish Tissue 0/5 - - Fish Tissue
BENZO(K)FLUORANTHENE 2/9 6.90E-05 6.90E-05 0/4 -- -- Fish Tissue 0/5 -- -- Fish Tissue
CHRYSENE 2/9 1.10E-04 1.10E-04 0/4 - - Fish Tissue 0/5 - - Fish Tissue
DIBENZO(A,HJANTHRACENE 1/9 7.30E-05 7.30E-05 0/4 -- -- Fish Tissue 0/5 -- -- Fish Tissue
FLUORANTHENE 419 5.60E-04 4.88E-04 0/4 - - Fish Tissue 0/5 - - Fish Tissue
FLUORENE 0/9 -- -- 2/5 5.20E-03 5.20E-03 Fish Tissue 0/5 -- -- Fish Tissue
INDENO(1,2,3-CD)PYRENE 1/9 7.30E-05 7.30E-05 0/4 - - Fish Tissue 0/5 - - Fish Tissue
NAPHTHALENE 5/9 3.60E-04 1.73E-04 0/4 -- -- Fish Tissue 1/5 6.60E-03 6.60E-03 Fish Tissue
PHENANTHRENE 5/9 1.30E-04 1.14E-04 1/4 1.00E-02 9.68E-03 Fish Tissue 1/5 6.30E-03 6.30E-03 Fish Tissue
PYRENE 2/9 3.10E-04 3.10E-04 0/4 -- -- Fish Tissue 0/5 -- -- Fish Tissue
TOTAL HMW PAH (ND = 0) 2/9 7.18E-04 7.18E-04 0/4 NA NA Fish Tissue 0/5 NA NA Fish Tissue
TOTAL HMW PAH (ND = DL) 2/9 1.29E-03 1.29E-03 0/4 NA NA Fish Tissue 0/5 NA NA Fish Tissue
TOTAL LMW PAH (ND = 0) 9/9 7.89E-04 5.96E-04 3/5 NA NA Fish Tissue 1/5 NA NA Fish Tissue
TOTAL LMW PAH (ND =DL) 7/9 1.72E-03 1.61E-03 3/5 NA NA Fish Tissue 1/5 NA NA Fish Tissue
PCBS
TOTAL PCBS (ND = 0) - - - 5/5 454E-01 | 454E-01 | Fish Tissue]|  5/5 3.40E-0L |  2.70E-01 | Fish Tissue
TOTAL PCBS (ND = DL) = = = 5/5 474E-01 | 474E01 | FishTissue|  5/5 3.60E-01L |  2.90E-01 | Fish Tissue

A) Values derived from Fish Tissue represent either the maximum (screening level scenario) or 95% UCLM (reasonable maximum scenario) of concentrations in field collected, whole body, multi-fish composites documented in

Appendix H.

NA - Not analyzed
ND = Non-detected
reporting Limit

-- = Chemical was not detected in sediment or fish tissue.

Note:

EPCs for Total PCBs and Total HMW and LMW PAH:s are specific to individual compounds/congeners and summation is conducted later as noted in Tables 4.9 through 4.12
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TABLE 3.8
UPTAKE MODELS RELATING CONCENTRATIONS IN SEDIMENT TO CONCENTRATIONS IN BENTHIC ORGANISMS

Food Item (Fish) Uptake
Chemical SEDBAF (mg/kg dry |SEDBAF (mafkg dry N
BSAF wt. to mg/kg dry wt.) wt. sediment to Source
) " |mg/kg wet wt. tissue)
IDTOXINS
1,2,3,4,6,7,8-HPCDD 3.22E-03 3.37E-03 8.41E-04
1,2,3,4,6,7,8-HPCDF 1.03E-02 1.08E-02 2.69E-03 USACE 2009; BSAF extrapolated using information from
1,2,3,4,7,8,9-HPCDF 1.35E-02 1.41E-02 3.53E-03 freshwater studies applied to marine/estuarine BSAF for TCDD
1,2,3,4,7,8-HXCDD 4.38E-02 4.58E-02 1.14E-02
USACE 2009; BAF derived from 95 UCLM of fish and
1234,7,8-HXCDF 1.60E-01 167E-01 4.17E-02 estuarine/marine BSAFs; used 1,2,3,6,7,8-HXCDF as surrogate
1,2,3,6,7,8-HXCDD 2.01E-01 2.09E-01 5.24E-02
1,2,3,6,7,8-HXCDF 1.60E-01 1.67E-01 4.17E-02 . ] ]
1,2,3,7,8,9-HXCDD 1.87E-02 L.95E-02 4.88E-03 USACE 200%; Begsa?f;:/’;‘l:ﬂzzﬁ?'\” of fish and
1,2,3,7,8,9-HXCDF 3.67E-01 3.84E-01 9.59E-02
1,2,3,7,8-PECDD 7.13E-01 7.44E-01 1.86E-01
USACE 2009; BAF derived from 95 UCLM of fish and
1,2,3,7,8-PECDF 1.088-02 1.088-02 2.69E-03 estuarine/marine BSAFs; used 1,2,4,6,8-PECDF as surrogate
USACE 2009; BAF derived from 95 UCLM of fish and
2,3,46,7,8-HXCDF 1.60E-01 167E-01 4.17E-02 estuarine/marine BSAFs; used 1,2,3,6,7,8-HXCDF as surrogate
2,3,4,7,8-PECDF 7.03E-01 7.34E-01 1.84E-01
2,3,7,8-TCDD 9.00E-01 9.40E-01 2.35E-01 USACE 2009; BAF derived from 95 UCLM of fish and
2,3,7,8-TCDF 7.00E-01 7.31E-01 1.83E-01 estuarine/marine BSAFs
OCDD 1.61E-03 1.68E-03 4.21E-04
OCDF 4.25E-02 4.44E-02 1.11E-02
TCDD TEQ (ND =0) 9.00E-01 9.40E-01 2.35E-01 USACE 2009; BAF derived from 95 UCLM of fish and
TCDD TEQ (ND =DL) 9.00E-01 9.40E-01 2.35E-01 estuarine/marine BSAFs; used2,3,7,8-TCDD as surrogate
TNORGANICS
CYANIDE (TOTAL) | Uptake Factor | 1.00E+00 | 1.00E+00 | Default
IMETALS
ALUMINUM Uptake Factor 1.60E-02 4.00E-03 95% UCLM from bioaccumulation tests - worm value
ANTIMONY Uptake Factor 1.26E-01 3.15E-02 95% UCLM from bioaccumulation tests - clam value
ARSENIC Uptake Factor 2.16E-01 5.41E-02 95% UCLM from bioaccumulation tests - clam value
BERYLLIUM Uptake Factor 0.00E+00 0.00E+00 Not Detected
CADMIUM Uptake Factor 3.10E-02 7.76E-03 95% UCLM from bioaccumulation tests - worm value
CHROMIUM Uptake Factor 1.87E-02 4.68E-03 95% UCLM from bioaccumulation tests - worm value
COBALT Uptake Factor 3.87E-02 9.67E-03 95% UCLM from bioaccumulation tests - worm value
COPPER Uptake Factor 3.10E-02 7.75E-03 95% UCLM from bioaccumulation tests - worm value
IRON Uptake Factor 1.85E-02 4.63E-03 95% UCLM from bioaccumulation tests - worm value
LEAD Uptake Factor 1.45E-02 3.62E-03 95% UCLM from bioaccumulation tests - worm value
MANGANESE Uptake Factor 2.19E-02 5.47E-03 95% UCLM from bioaccumulation tests - worm value
MERCURY Uptake Factor 5.73E-02 1.43E-02 95% UCLM from bioaccumulation tests - worm value
NICKEL Uptake Factor 4.55E-02 1.14E-02 95% UCLM from bioaccumulation tests - worm value
SELENIUM Uptake Factor 2.10E-01 5.24E-02 95% UCLM from bioaccumulation tests - worm value
SILVER Uptake Factor 8.09E-02 2.02E-02 95% UCLM from bioaccumulation tests - worm value
THALLIUM Uptake Factor 5.56E-02 1.39E-02 95% UCLM from bioaccumulation tests - clam value
TIN Uptake Factor 3.39E-02 8.48E-03 95% UCLM from bioaccumulation tests - worm value
VANADIUM Uptake Factor 2.16E-01 5.41E-02 Maximum observed metal BAF used as a surrogate.
ZINC Uptake Factor 9.78E-02 2.45E-02 95% UCLM from bioaccumulation tests - worm value
PAHS
1-METHYLNAPHTHALENE | Uptake Factor -- 1.69E-01 95% UCLM from bioaccumulation tests - worm valut
2-METHYLNAPHTHALENE | Uptake Factor -- 3.50E-02 bioaccumulation tests - worm valueB
ACENAPHTHENE Uptake Factor -- 8.48E-02 95% UCLM from bioaccumulation tests - worm valut
ACENAPHTHYLENE Uptake Factor -- 5.02E-02 95% UCLM from bioaccumulation tests - worm valut
ANTHRACENE Uptake Factor -- 8.24E-02 95% UCLM from bioaccumulation tests - worm valut
BENZO(A)ANTHRACENE Uptake Factor -- 1.49E-01 95% UCLM from bioaccumulation tests - clam valut
BENZO(A)PYRENE Uptake Factor -- 7.31E-02 95% UCLM from bioaccumulation tests - clam valut
BENZO(B)FLUORANTHENE | Uptake Factor -- 4.74E-02 95% UCLM from bioaccumulation tests - clam valut
BENZO(G,H,)PERYLENE Uptake Factor -- 2.33E-02 95% UCLM from bioaccumulation tests - clam valut
BENZO(K)FLUORANTHENE | Uptake Factor -- 0.00E+00 Not Detected
CHRYSENE Uptake Factor -- 1.45E-01 95% UCLM from bioaccumulation tests - clam valut
DIBENZO(A,H)ANTHRACENEH] Uptake Factor -- 1.78E-01 95% UCLM from bioaccumulation tests - worm valut
FLUORANTHENE Uptake Factor -- 3.10E-01 95% UCLM from bioaccumulation tests - worm valut
FLUORENE Uptake Factor -- 2.79E-02 bioaccumulation tests - worm valueB
INDENO(1,2,3-CD)PYRENE Uptake Factor -- 5.66E-02 95% UCLM from bioaccumulation tests - worm valut
NAPHTHALENE Uptake Factor -- 1.75E-02 95% UCLM from bioaccumulation tests - worm valut
PHENANTHRENE Uptake Factor -- 7.59E-02 95% UCLM from bioaccumulation tests - clam valut
PYRENE Uptake Factor -- 3.45E-01 95% UCLM from bioaccumulation tests - clam value
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TABLE 3.8
UPTAKE MODELS RELATING CONCENTRATIONS IN SEDIMENT TO CONCENTRATIONS IN BENTHIC ORGANISMS

Food Item (Fish) Uptake
Chemical SEDBAF (mg/kg dry |SEDBAF (mafkg dry N
BSAF wt. to mg/kg dry wt.) wt. sediment to Source
) " |mg/kg wet wt. tissue)

TOTAL HMW PAH (ND =0) | Uptake Factor -- 1.11E-01 95% UCLM from bioaccumulation tests - clam value

TOTAL HMW PAH (ND = DL) | Uptake Factor -- 1.12E-01 95% UCLM from bioaccumulation tests - clam valut

TOTAL LMW PAH (ND = 0) Uptake Factor -- 1.13E-01 95% UCLM from bioaccumulation tests - clam valut
PCTBOSTAL LMW PAH (ND = DL | Uptake Factor -- 1.15E-01 95% UCLM from bioaccumulation tests - clam valut

PCB 8 (BZ) - - 0.00E+00 Not Detected

PCB 18 (BZ) -- -- 9.34E-01 95% UCLM from bioaccumulation tests - worm value

PCB 28 (BZ) -- -- 7.02E-01 95% UCLM from bioaccumulation tests - clam value

PCB 44 (BZ) -- -- 6.91E-01 95% UCLM from bioaccumulation tests - worm value

PCB 49 (BZ) - - 0.00E+00 Not Detected

PCB 52 (BZ) -- -- 1.23E+00 95% UCLM from bioaccumulation tests - worm value

PCB 66 (BZ) - - 0.00E+00 Not Detected

PCB 77 (BZ) - - 0.00E+00 Not Detected

PCB 87 (BZ) -- -- 7.00E+00 bioaccumulation tests - clam valueB

PCB 101 (BZ) - - 0.00E+00 Not Detected

PCB 105 (B2) -- -- 2.71E+01 bioaccumulation tests - clam valueB

PCB 118 (B2) -- -- 4.94E-01 95% UCLM from bioaccumulation tests - worm valueC

PCB 126 (BZ2) -- -- 0.00E+00 Not Detected

PCB 128 (BZ2) -- -- 9.72E+01 95% UCLM from bioaccumulation tests - clam value

PCB 138 (BZ) -- -- 1.33E+02 95% UCLM from bioaccumulation tests - clam value

PCB 153 (BZ) -- -- 4.85E+01 95% UCLM from bioaccumulation tests - clam value

PCB 156 (BZ) -- -- 0.00E+00 Not Detected

PCB 169 (BZ) -- -- 0.00E+00 Not Detected

PCB 170 (BZ) -- -- 3.94E+01 bioaccumulation tests - clam valueB

PCB 180 (B2) -- -- 0.00E+00 Not Detected

PCB 183 (B2) -- - 0.00E+00 Not Detected

PCB 184 (BZ) -- -- 0.00E+00 Not Detected

PCB 187 (BZ) -- - 1.11E+00 95% UCLM from bioaccumulation tests - worm valueC

PCB 195 (BZ) -- - 0.00E+00 Not Detected

PCB 206 (BZ) -- - 0.00E+00 Not Detected

PCB 209 (BZ) -- - 0.00E+00 Not Detected

TOTAL PCBS (ND =0) -- -- 6.35E+00 95% UCLM from bioaccumulation tests - clam valut

TOTAL PCBS (ND =DL) -- -- 6.90E+00 95% UCLM from bioaccumulation tests - clam valut
ORGANOTINS

DIBUTYLTIN 3.78E+00 3.94E+00 9.86E-01 USACE 2009; BAF derived from 95 UCLM of fish and

TRIBUTYLTIN 4.64E+00 4.84E+00 1.21E+00 estuarine/marine BSAFs
VOLATILES

BENZENE Uptake Factor 1.00E+00 1.00E+00 Default

ETHYLBENZENE Uptake Factor 1.00E+00 1.00E+00 Default

METHYLENE CHLORIDE Uptake Factor 1.00E+00 1.00E+00 Default

TOLUENE Uptake Factor 1.00E+00 1.00E+00 Default

A) All derivations from BSAF assume 7.1% lipid in prey tissue and 6.8% TOC in sediment. For dioxins, ratio of the freshwater BSAF for each congener to the
freshwater BSAF for TCDD was calculated and then applied to the marine/estuarine BSAF for TCDD to extrapolate a congener-specific marine/estuarine BSAF. All dai
from USACE 1999.

B) The laboratory bioaccumulation studies only reported one detect value, listed in the BSAF column. This number is not a 95%UCLM.

C ) Although the single clam value was higher, the worm value was chosen because it had 3 detects, providing a more realistic number.
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TABLE 3.9

UPTAKE MODELS RELATING CONCENTRATIONS IN SURFACE WATER TO CONCENTRATIONS IN
AQUATIC ORGANISMS

Food Item (Fish) Uptake
Chemical A | BAF/Equation (mg/L to
Uptake Model mg/kg et wt.) Source
[DTOXTNS
1,2,3,4,6,7,8-HPCDD Uptake Factor 3.44E+03 Regression from BCFWIN Program
1,2,3,4,6,7,8-HPCDF Uptake Factor 4.71E+03 Regression from BCFWIN Program
1,2,3,4,7,8,9-HPCDF Uptake Factor 4,71E+03 Regression from BCFWIN Program
1,2,3,4,7,8-HXCDD Uptake Factor 5.40E+03 Regression from BCFWIN Program
1,2,3,4,7,8-HXCDF Uptake Factor 4,73E+03 Regression from BCFWIN Program
1,2,3,6,7,8-HXCDD Uptake Factor 3.40E+03 Regression from BCFWIN Program
1,2,3,6,7,8-HXCDF Uptake Factor 4,73E+03 Regression from BCFWIN Program
1,2,3,7,8,9-HXCDD Uptake Factor 3.40E+03 Regression from BCFWIN Program
1,2,3,7,8,9-HXCDF Uptake Factor 6.90E+03 Regression from BCFWIN Program
1,2,3,7,8-PECDD Uptake Factor 1.12E+04 Regression from BCFWIN Program
1,2,3,7,8-PECDF Uptake Factor 1.40E+04 Regression from BCFWIN Program
2,3,4,6,7,8-HXCDF Uptake Factor 4.73E+03 Regression from BCFWIN Program
2,3,4,7,8-PECDF Uptake Factor 1.40E+04 Regression from BCFWIN Program
2,3,7,8-TCDD Uptake Factor 1.42E+04 Regression from BCFWIN Program
2,3,7,8-TCDF Uptake Factor 9.45E+03 Regression from BCFWIN Program
OCDD Uptake Factor 3.44E+03 Regression from BCFWIN Program
OCDF Uptake Factor 2.19E+03 Regression from BCFWIN Program
INORGANICS
CYANIDE (TOTAL) Uptake Factor 6.33E+02 From Table C-5 - EPA, 1999c
[[METALS
ALUMINUM Uptake Factor 2.70E+00 From Table C-5 - EPA, 1999c
ANTIMONY Uptake Factor 1.00E+00 Based on bluegill in Table 5 - EPA, 1980
ARSENIC Uptake Factor 4.00E+00 Based on bluegill in Table 5 - EPA, 1985a
BCF from http://rais.ornl.gov/cgi-
. +
BARIUM Uptake Factor 4.00E+00 bin/tox/TOX select?select=chem
BERYLLIUM Uptake Factor 6.20E+01 From Table C-5 - EPA, 1999c
BROMIDE Uptake Factor 1.00E+00 Default
CADMIUM Uptake Factor 5.90E+01 Based on bluegill in Table 5 - EPA, 2001
CALCIUM Uptake Factor 1.00E+00 Default
BCF from http://rais.ornl.gov/cgi-
CHROMIUM Uptake Factor 2.00E+02 bin/tox/TOX_select?select=chem
COBALT Uptake Factor 1.00E+00 Default
COPPER Uptake Factor 4.64E+02 Based on fathead mlzréréosw in Table 5 - EPA,
FLUORIDE Uptake Factor 1.00E+00 Default
IRON Uptake Factor 1.00E+00 Default
LEAD Uptake Factor 4.50E+01 Based on bluegill in Table 5 - EPA, 1985b
MAGNESIUM Uptake Factor 1.00E+00 Default
BCF from http://rais.ornl.gov/cgi-
MANGANESE Uptake Factor 4.00E+02 bin/tox/TOX_select?select=chem
MERCURY Uptake Factor 1.80E+03 Based on ralnbowltéggiln Table 5 - EPA,
Based on rainbow trout/fathead minnow in
NICKEL Uptake Factor 2.70E+01 Table 5 - EPA, 1986
POTASSIUM Uptake Factor 1.00E+00 Default
SELENIUM Uptake Factor 2.42E+02 Based on bluegill in Table 5 - EPA, 1987a
SILVER Uptake Factor 8.77E+01 From Table C-5 - EPA, 1999c
SODIUM Uptake Factor 1.00E+00 Default
BCF from http://rais.ornl.gov/cgi-
THALLIUM Uptake Factor 1.00E+03 bin/tox/TOX_select?select=chem
BCF from http://rais.ornl.gov/cgi-
TIN Uptake Factor 3.00E+03 bin/tools/TOX search
VANADIUM Uptake Factor 1.00E+00 Default
ZINC Uptake Factor 1.30E401 Based on mummllcgg?bm Table 5 - EPA,
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TABLE 3.9
UPTAKE MODELS RELATING CONCENTRATIONS IN SURFACE WATER TO CONCENTRATIONS IN
AQUATIC ORGANISMS

Food Item (Fish) Uptake
Chemical Uptake Model® BAFﬁ;ﬁZt:,S:tm%/L to Source

[PAHS
1-METHYLNAPHTHALENE Uptake Factor 1.66E+02 Regression from BCFWIN Program
2-METHYLNAPHTHALENE Uptake Factor 1.64E+02 Regression from BCFWIN Program
ACENAPHTHENE Uptake Factor 1.79E+02 Regression from BCFWIN Program
ACENAPHTHYLENE Uptake Factor 1.85E+02 Regression from BCFWIN Program
ANTHRACENE Uptake Factor 4.01E+02 Regression from BCFWIN Program
BENZO(A)ANTHRACENE Uptake Factor 5.83E+02 OEHHA 2000
BENZO(A)PYRENE Uptake Factor 5.83E+02 OEHHA 2000
BENZO(B)FLUORANTHENE Uptake Factor 5.83E+02 OEHHA 2000
BENZO(G,H,|)PERYLENE Uptake Factor 5.83E+02 OEHHA 2000
BENZO(K)FLUORANTHENE Uptake Factor 5.83E+02 OEHHA 2000
CARBAZOLE Uptake Factor 1.32E+02 Regression from BCFWIN Program
CHRYSENE Uptake Factor 5.83E+02 OEHHA 2000
DIBENZO(A,H)ANTHRACENE Uptake Factor 5.83E+02 OEHHA 2000
FLUORANTHENE Uptake Factor 5.83E+02 OEHHA 2000
FLUORENE Uptake Factor 2.66E+02 Regression from BCFWIN Program
INDENO(1,2,3-CD)PYRENE Uptake Factor 5.83E+02 OEHHA 2000
NAPHTHALENE Uptake Factor 6.99E+01 Regression from BCFWIN Program
PHENANTHRENE Uptake Factor 1.87E+03 Regression from BCFWIN Program
PYRENE Uptake Factor 5.83E+02 OEHHA 2000
TOTAL HMW PAH (ND = 0) Uptake Factor NA --
TOTAL HMW PAH (ND = DL) Uptake Factor NA --
TOTAL LMW PAH (ND = 0) Uptake Factor NA -
TOTAL LMW PAH (ND = DL) Uptake Factor NA --

[PCBS
TOTAL PCBS (ND = 0) Uptake Factor 5.41E+04 Regression from BCFWIN Program
TOTAL PCBS (ND =DL) Uptake Factor 5.41E+04 Regression from BCFWIN Program

VOLATILES
1,2-DICHLOROBENZENE Uptake Factor 8.51E+01 Regression from BCFWIN Program
2-BUTANONE Uptake Factor 3.16E+00 Regression from BCFWIN Program
ACETONE Uptake Factor 3.16E+00 Regression from BCFWIN Program
ACETOPHENONE Uptake Factor 1.33E+00 Regression from BCFWIN Program
BENZENE Uptake Factor 1.18E+01 Regression from BCFWIN Program
CARBON DISULFIDE Uptake Factor 8.85E+00 Regression from BCFWIN Program
CHLOROFORM Uptake Factor 9.26E+00 Regression from BCFWIN Program
ETHYLBENZENE Uptake Factor 5.56E+01 Regression from BCFWIN Program
STYRENE Uptake Factor 4.11E+01 Regression from BCFWIN Program
TETRACHLOROETHENE Uptake Factor 1.00E+00 Default
TOLUENE Uptake Factor 2.94E+01 Regression from BCFWIN Program
TOTAL XYLENES Uptake Factor 5.32E+01 Regression from BCFWIN Program

A - Uptake factors derived from the following sources:

Volatile organics
Values derived using the BCFWIN Program availble from EPA al
http://www.epa.gov/oppt/exposure/pubs/episuitedl.htm

Other compounds

EPA 1999c, Table C-5 EPA 2000, Table 5
EPA 1980, Table 5 (bluegill) EPA 1984, Table 5
EPA 1985a, Table 5 EPA 1986, Table 5
EPA 1985b, Table 5 EPA 1987a, Table 5
EPA 1985c, Table 5 EPA 1987b, Table 5
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TABLE 4.1

MEASUREMENT ENDPOINTS FOR ECOLOGICAL RISK ASSESSMENT OF THE COKE POINT OFFSHORE AREA

Assessment Endpoint

Measurement Endpoint

On Site-Measurements/Exposure Point Concentrations
(EPC)

Evaluation Method

Risk Indicators

Receptor-Specific Evaluation (S|

LERA & BRAPF)

Viability of aquatic and benthic
organism communities

* Fish

» Crustaceans

* Algae

Comparison of sediment and surface water
concentrations to benchmarks and to Region
111 BTAG Screening Levels

* Sediment and surface water concentrations measured at
site in past and more recent sampling

- Screening Level Concentrations

- Reasonable Maximum concentrations and concentrations
on a sample by sample basis

« Direct comparison to aquatic organism benchmarks from
literature-based studies
« Direct comparison to background concentrations

« Exceedence of benchmarks indicates potential for risks
« Exceedence of benchmarks and background indicates a
more certain potential for risks

Evaluation of bioavailability

* Sediment and surface water concentrations measured at
site

« Measure the potential for metals to bind using the ratio of
simultaneously extracted metals (SEM) to acid volatile
sulfides (AVS)

* Measure uptake into clam and worm tissue in bioassays
and into fish and crab tissue in the field

* SEM/AVS ratios of less than 1.0 are an indicator that
metals are bound and unlikely to be bioavailable to
organisms

« Tissue from organisms exposed to Coke Point Offshore
Area sediment demonstrate statsitically significantly higher
concentrations of chemicals than those exposed to Patapsco
River Background sediment.

Viability of wildlife
communities ¢ Piscivorous
mammals and birds

Comparison of modeled food web doses to
benchmarks

* Great Blue Heron

 Osprey

* Raccoon

« River Otter

Tissue concentrations from bioassays and field collected
organisms

« Compare modeled wildlife doses to no-effects
benchmarks
« Compare modeled wildlife doses to low-effects
benchmarks
« Dose-based benchmarks from

1) USEPA EcoSSL Methodology

2) ORNL benchmarks (Sample et al., 1996)

3) Additional literatue-based sources as relevant

« Exceedence of no-effects benchmarks indicates a potential
for risks

« Exceedence of low-effects benchmarks indicates a more
certain potential for risks

Comparison of modeled food web doses on
site to modeled food web doses for
background concentrations

* Great Blue Heron

 Osprey

* Raccoon

« River Otter

* Sediment and surface water concentrations measured at
site and in background areas

- Screening Level and Reasonable Maximum
Concentrations
* Aquatic food item tissue concentrations modeled based on
tissue concentrations from field/lab studies or modeled
using literature-based equations

- Screening Level Concentrations

- Reasonable Maximum Concentrations

« Compare modeled on-site wildlife doses to modeled
background wildlife doses

 Exceedence of both benchmarks and background indicates
a more certain potential for risks

Evaluation of bioavailability

* Sediment and surface water concentrations measured at
site

* Measure the potential for metals to bind using the ratio of
simultaneously extracted metals (SEM) to acid volatile
sulfides (AVS)

« Measure uptake into clam and worm tissue in bioassays
and into fish and crab tissue in the field

* SEM/AVS ratios of less than 1.0 are an indicator that
metals are bound and unlikely to be bioavailable to
organisms

« Tissue from organisms exposed to Coke Point Offshore
Area sediment demonstrate statsitically significantly higher
concentrations of chemicals than those exposed to Patapsco
River Background sediment.

Evaluate of Wildlife Home Range

* Sediment and surface water concentrations measured at
site

« Compare wildlife home range to size of site.
« Compare wildlife feeding habits to assumptions utilized
in the risk assessment.

» Home ranges greater in size than the site indicate risks

may be over-estimated.

« Shallow water feeding habits indicate that risks may be
over-estimated for chemicals elevated primarily in deeper
waters.
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TABLE 4.2

SEDIMENT TOXICITY REFERENCE VALUES FOR AQUATIC ORGANISM EXPOSURES

SBer(?icr:]<:esr1ht Brackish Sediment
Chemicals Threshold Effect | Source for Threshold Effect Level TRV Prit;sz:e_rif\ffm Source for Probable Effect Level TRV
Level TRV (mg/kg dry wt.)
(ma/ka drv wt))
[DTOXTNS
TCDD TEQ (ND = 0) 8.50E-07 Value is TEL from Buchman 2008 2.15E-05 Value is PEL from Buchman 2008
TCDD TEQ (ND =DL) 8.50E-07 Value is TEL from Buchman 2008 2.15E-05 Value is PEL from Buchman 2008
INORGANICS
|TC\2/|YANIDE (TOTAL) | NA | | NA --
ETALS
ALUMINUM 1.80E+04 Value is from Buchman 2008 5.80E+04 Value is PEC from EPA ARCS 1996
ANTIMONY 2.00E+00 Value is ER-L from Long and Morgan 1991 2.50E+01 Value is ER-M from Long and Morgan 1991
ARSENIC 7.24E+00 Value is TEL from Buchman 2008 4.16E+01 Value is PEL from Buchman 2008
BERYLLIUM NA NA --
CADMIUM 6.76E-01 Value is TEL from Buchman 2008 4.21E+00 Value is PEL from Buchman 2008
CHROMIUM 5.23E+01 Value is TEL from Buchman 2008 1.60E+02 Value is PEL from Buchman 2008
COBALT 1.00E+01 Value is "Background" from Buchman 2008 5.00E+01 EPA R3 BTAG Freshwater Sediment
COPPER 1.87E+01 Value is TEL from Buchman 2008 1.08E+02 Value is PEL from Buchman 2008
IRON 2.00E+04 Value is LEL from OMEE 1993 4.00E+04 Value is SEL from OMEE 1993
LEAD 3.02E+01 Value is TEL from Buchman 2008 1.12E+02 Value is PEL from Buchman 2008
MANGANESE 4.60E+02 Value is LEL from OMEE 1993 1.10E+03 Value is SEL from OMEE 1993
MERCURY 1.30E-01 Value is TEL from Buchman 2008 6.96E-01 Value is PEL from Buchman 2008
NICKEL 1.59E+01 Value is TEL from Buchman 2008 4.28E+01 Value is PEL from Buchman 2008
SELENIUM 1.00E+00 Value is AET from Buchman 2008 NA --
SILVER 7.30E-01 Value is TEL from Buchman 2008 1.77E+00 Value is PEL from Buchman 2008
THALLIUM NA NA --
TIN 3.40E+00 Value is AET from Buchman 2008 NA --
VANADIUM 5.70E+01 Value is AET from Buchman 2008 NA --
ZINC 1.24E+02 Value is TEL from Buchman 2008 2.71E+02 Value is PEL from Buchman 2008
[PAHS
TOTAL HMW PAH (ND = 0) 6.55E-01 Value is TEL from Buchman 2008 6.68E+00 Value is PEL from Buchman 2008
TOTAL HMW PAH (ND = DL) 6.55E-01 Value is TEL from Buchman 2008 6.68E+00 Value is PEL from Buchman 2008
TOTAL LMW PAH (ND =0) 3.12E-01 Value is TEL from Buchman 2008 1.44E+00 Value is PEL from Buchman 2008
- TOTAL LMW PAH (ND =DL) 3.12E-01 Value is TEL from Buchman 2008 1.44E+00 Value is PEL from Buchman 2008
CBS
Value is consensus-based TEC from Value is consensus-based PEC from
TOTAL PCBS (ND =0) 5.98E-02 MacDonald et al. 2000 6.76E-01 MacDonald et al. 2000
Value is consensus-based TEC from Value is consensus-based PEC from
TOTAL PCBS (ND =DL) 5.98E-02 MacDonald et al. 2000 6.76E-01 MacDonald et al. 2000
ORGANOTINS
TRIBUTYLTIN |  3.40E+00 | Value is surrogate (tin) from Buchman 2008 | NA --
VOLATILES
BENZENE 6.46E+00 DiToro et al. 2000 assuming 1% OC NA --
ETHYLBENZENE 9.70E+00 DiToro et al. 2000 assuming 1% OC NA --
TOLUENE 8.20E+00 DiToro et al. 2000 assuming 1% OC NA --

NA - TRV not available

ER-L = Effects Range - Low

ER-M= Effects Range- Medium
AET = Apparent Effects Thresholds
PEL= probable effects level

TEC= threshold effects concentration
TEL-= threshold effects level

Notes:

OMEE 1993 values are for freshwater sediments.
ARCS = Assessment and Remediation of Contaminated Sediments
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TABLE 4.3
SURFACE WATER TOXICITY REFERENCE VALUES FOR AQUATIC AND BENTHIC ORGANISM
EXPOSURES

Surface Water

Chemical TRV (mg/L) Source for Surface Water TRVs

METALS
ALUMINUM 8.70E-02 NRWQC
ANTIMONY 3.00E-02 Values are draft FAV and FCV values (USEPA 1988)
ARSENIC 3.60E-02 NRWQC; Value for total arsenic
BERYLLIUM 5.30E-03 Suter and Tsao 1996; Value presented is the freshwater LOEL
CHROMIUM 5.00E-02 NRWQC; Vlaue for hexachrome
COBALT 2.30E+01 Tier Il freshwater chronic value from Suter and Tsao 1996
COPPER 3.10E-03 NRWQC
IRON 1.00E+00 NRWQC; Freshwater chronic value
LEAD 8.10E-03 NRWQC
MANGANESE 1.20E-01 Tier 11 freshwater chronic value from Suter and Tsao 1996.
MERCURY 9.40E-04 NRWQC; Value for total (inorganic and organic) mercury
NICKEL 8.20E-03 NRWQC
SELENIUM 7.10E-02 NRWQC
THALLIUM 1.20E-02 Tier 11 freshwater chronic value from Suter and Tsao 1996.
TIN NA Tier 11 freshwater chronic value from Suter and Tsao 1996.
VANADIUM 2.00E+01 Tier Il freshwater chronic value from Suter and Tsao 1996
ZINC 8.10E-02 NRWQC

[PAHS
TOTAL HMW PAH (ND = 0) 1.40E-05 Tier Il freshwater chronic value from Suter and Tsao 1996 for
TOTAL HMW PAH (ND = DL) 1.40E-05 benzo(a)pyrene.
TOTAL LMW PAH (ND = 0) 2.10E-03  [Tier Il freshwater chronic value from Suter and Tsao 1996 for 1
TOTAL LMW PAH (ND = DL) 2.10E-03 methylnaphthalene.

VOLATILES
1,2-DICHLOROBENZENE 1.40E-02 Tier 1l freshwater chronic value from Suter and Tsao 1996.
BENZENE 1.30E-01 Tier 1l freshwater chronic value from Suter and Tsao 1996.
CHLOROFORM 1.24E+00 Tier 1l freshwater chronic value from Suter and Tsao 1996.
ETHYLBENZENE 7.30E-03 Tier 1l freshwater chronic value from Suter and Tsao 1996.
TOLUENE 9.80E-03 Tier 1l freshwater chronic value from Suter and Tsao 1996.
TOTAL XYLENES 1.30E-02 Tier Il freshwater chronic value from Suter and Tsao 1996.

Notes: All values are for marine environments unless noted otherwise.
Hierarchy: NRWQC values given priority, followed by chronic values from Suter and Tsao (1996), acute values
from Suter and Tsao (1996), then chronic freshwater values from Suter and Tsao (1996).

NRWQC- National Recommended Water Quality Criteria from http://www.epa.gov/waterscience/criteria/wqctable/

NA - TRV not available
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TABLE 4.4

COMPARISON OF EXPOSURE POINT CONCENTRATIONS (EPCS) IN SEDIMENT TO BENTHIC TOXICITY
REFERENCE VALUES (TRVS)
COKE POINT OFFSHORE AREA GROUPING

Coke Point Offshore Area Patapsco River Background Area)
Sediment TEL | Sediment PEL
Chemical TRV TRV Screening TEI,_ HazardA PEL HQ for Reasonable TEL HQ for PEL HQ for Background Background
(mg/kg) (mg/kg) Fr;g; ir:icc;of Level EPC Qfg?t;r:;e(:gg Screening Maximum EPC| Reasonable Reasonable |Screening Level T\;:i?;aubr:f
(mg/kg dry wt) Level EPC Level EPC | (mg/kg dry wt) | Maximum EPC | Maximum EPC| (mg/kg dry wt) (mgikg dry wt)
DIOXINS
TCDD TEQ (ND =DL) 8.50E-07 2.15E-05 27127 4.37E-05 5146401 | 203E+00 | 171E-05 | 202E+01 | 797E-01 | 1.15E-05 |  8.17E-06
INORGANICS
|l CYANIDE (TOTAL) NA NA 16/19 8.40E+01 - | - | 337E+01 | - | - | ND | ND
METALS
ALUMINUM 1.80E+04 5.80E+04 19/19 2.51E+04 1.39E+00 4.33E-01 2.22E+04 1.23E+00 3.82E-01 2.04E+04 2.04E+04
ANTIMONY 2.00E+00 2.50E+01 37/37 3.30E+00 1.65E+00 1.32E-01 1.42E+00 7.10E-01 5.68E-02 1.70E+00 1.70E+00
ARSENIC 7.24E+00 4.16E+01 37/37 7.20E+01 9.94E+00 1.73E+00 2.76E+01 3.82E+00 6.64E-01 1.62E+01 1.07E+01
BERYLLIUM NA NA 37/37 2.20E+00 - - 1.66E+00 - - 1.70E+00 1.70E+00
CADMIUM 6.76E-01 4.21E+00 37/37 7.70E+00 1.14E+01 1.83E+00 2.97E+00 4.39E+00 7.05E-01 1.60E+00 1.35E+00
CHROMIUM 5.23E+01 1.60E+02 37/37 5.04E+02 9.64E+00 3.14E+00 2.36E+02 4.52E+00 1.47E+00 2.25E+02 2.04E+02
COBALT 1.00E+01 5.00E+01 19/19 5.30E+01 5.30E+00 1.06E+00 2.94E+01 2.94E+00 5.87E-01 1.98E+01 1.98E+01
COPPER 1.87E+01 1.08E+02 37/37 5.95E+02 3.18E+01 5.50E+00 1.72E+02 9.20E+00 1.59E+00 1.05E+02 9.16E+01
IRON 2.00E+04 4.00E+04 19/19 1.20E+05 6.00E+00 3.00E+00 7.64E+04 3.82E+00 1.91E+00 4.38E+04 2.74E+04
LEAD 3.02E+01 1.12E+02 37/37 1.28E+03 4.23E+01 1.14E+01 3.51E+02 1.16E+01 3.12E+00 1.21E+02 1.06E+02
MANGANESE 4.60E+02 1.10E+03 19/19 1.59E+03 3.46E+00 1.45E+00 1.27E+03 2.76E+00 1.15E+00 1.26E+03 1.26E+03
MERCURY 1.30E-01 6.96E-01 37/37 1.70E+00 1.31E+01 2.44E+00 6.86E-01 5.28E+00 9.86E-01 3.90E-01 2.27E-01
NICKEL 1.59E+01 4.28E+01 37/37 5.64E+01 3.55E+00 1.32E+00 4.27E+01 2.68E+00 9.97E-01 3.74E+01 2.45E+01
SELENIUM 1.00E+00 NA 37/37 1.23E+01 1.23E+01 - 4.61E+00 4.61E+00 - 2.40E+00 2.40E+00
SILVER 7.30E-01 1.77E+00 37/37 2.80E+00 3.84E+00 1.58E+00 1.39E+00 1.90E+00 7.82E-01 9.40E-01 8.58E-01
THALLIUM NA NA 33/37 9.80E-01 -- - 5.50E-01 -- -- 2.80E-01 2.80E-01
TIN 3.40E+00 NA 19/19 2.00E+02 5.88E+01 - 8.52E+01 2.51E+01 - 3.85E+01 3.85E+01
VANADIUM 5.70E+01 NA 9/9 1.70E+02 2.98E+00 - 1.16E+02 2.04E+00 - 9.44E+01 9.44E+01
ZINC 1.24E+02 2.71E+02 37/37 2.73E+03 2.20E+01 1.01E+01 9.99E+02 8.06E+00 3.69E+00 4.29E+02 3.76E+02
PAHS
TOTAL HMW PAH (ND = 0) 6.55E-01 6.68E+00 37/37 2.88E+02 4.40E+02 4.32E+01 8.65E+01 1.32E+02 1.30E+01 8.56E+00 8.56E+00
TOTAL HMW PAH (ND =DL) 6.55E-01 6.68E+00 37/37 2.88E+02 4.40E+02 4.32E+01 8.66E+01 1.32E+02 1.30E+01 8.67E+00 8.67E+00
TOTAL LMW PAH (ND =0) 3.12E-01 1.44E+00 37/37 7.28E+03 2.33E+04 5.05E+03 2.20E+03 7.05E+03 1.52E+03 1.56E+01 1.56E+01
TOTAL LMW PAH (ND =DL) 3.12E-01 1.44E+00 37/37 7.28E+03 2.33E+04 5.05E+03 2.20E+03 7.05E+03 1.52E+03 1.56E+01 1.56E+01
PCBS
TOTAL PCBS (ND =0) 5.98E-02 6.76E-01 26/27 4.60E-01 7.70E+00 6.81E-01 1.80E-01 3.01E+00 2.66E-01 4.34E-02 3.94E-02
TOTAL PCBS (ND =DL) 5.98E-02 6.76E-01 26/27 4.89E-01 8.17E+00 7.23E-01 2.65E-01 4.43E+00 3.92E-01 5.83E-02 5.32E-02
ORGANOTINS
TRIBUTYLTIN 3.40E+00 NA 1/13 1.90E-02 559E-03 | - | 190E-02 [ 559E-03 | - | ND | ND
\VOLATILES
BENZENE 6.46E+00 NA 3/33 7.90E-02 1.22E-02 - 7.90E-02 1.22E-02 -- ND ND
ETHYLBENZENE 9.70E+00 NA 1/33 4.90E-03 5.05E-04 - 4.90E-03 5.05E-04 - ND ND
TOLUENE 8.20E+00 NA 2/33 5.70E-02 6.95E-03 - 5.70E-02 6.95E-03 - ND ND

Bold = HQ greater than 1.0
Italics = Exceeds background

Bold & Italics = HQ greater than 1.0 and exceeds background HQ.
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TABLE 4.5

COMPARISON OF EXPOSURE POINT CONCENTRATIONS (EPCS) IN SURFACE WATER (TOTAL CONCENTRATIONS) TO
AQUATIC ORGANISM TOXICITY REFERENCE VALUES (TRVS)
COKE POINT OFFSHORE AREA GROUPING

. Patapsco River
Surface Coke Point Offshore Area Backg?oun d Area
Chemical Water TRV Screening HQ"for | Reasonable [  HQ for . | Reasonable
(mg/L) Frequency | ol EPC Screening | Maximum | Reasonable Screening |y 1. ximum
of Detection (mg/L) Level EPC | EPC (mgiL)| Maximum Level (mg/L) (mg/L)
METALS
ALUMINUM 8.70E-02 51/51 9.04E-02 1.04E+00 4.23E-02 4.86E-01 1.06E-01 8.59E-02
ANTIMONY 3.00E-02 51/51 3.20E-04 1.07E-02 2.09E-04 6.97E-03 3.00E-04 2.53E-04
ARSENIC 3.60E-02 51/51 7.60E-03 2.11E-01 4.38E-03 1.22E-01 6.40E-03 4.69E-03
BERYLLIUM 5.30E-03 2/51 4.70E-05 8.87E-03 4.70E-05 8.87E-03 3.80E-05 3.80E-05
CHROMIUM 5.00E-02 51/51 4.90E-03 9.80E-02 3.70E-03 7.40E-02 1.42E-02 1.26E-02
COBALT 2.30E+01 51/51 5.20E-04 2.26E-05 3.94E-04 1.71E-05 6.80E-04 4.83E-04
COPPER 3.10E-03 51/51 2.90E-03 9.35E-01 2.34E-03 7.55E-01 2.60E-03 2.35E-03
IRON 1.00E+00 51/51 2.12E-01 2.12E-01 1.04E-01 1.04E-01 2.46E-01 1.54E-01
LEAD 8.10E-03 51/51 5.60E-04 6.91E-02 1.93E-04 2.38E-02 4.60E-04 3.52E-04
MANGANESE 1.20E-01 51/51 1.98E-01 1.65E+00 7.01E-02 5.84E-01 8.54E-02 8.14E-02
MERCURY 9.40E-04 5/51 6.30E-05 6.70E-02 5.73E-05 6.10E-02 3.90E-05 3.90E-05
NICKEL 8.20E-03 51/51 7.90E-03 9.63E-01 6.36E-03 7.76E-01 6.60E-03 5.66E-03
SELENIUM 7.10E-02 51/51 2.45E-02 3.45E-01 1.35E-02 1.90E-01 1.71E-02 1.26E-02
THALLIUM 1.20E-02 37/51 1.30E-04 1.08E-02 5.62E-05 4.68E-03 1.00E-04 9.11E-05
TIN NA 11/51 3.20E-03 -- 2.45E-03 -- 3.70E-03 3.70E-03
VANADIUM 2.00E+01 48/51 2.80E-03 1.40E-04 1.08E-03 5.38E-05 2.10E-03 1.52E-03
ZINC 8.10E-02 51/51 8.46E-02 1.04E+00 1.64E-02 2.03E-01 9.00E-03 6.64E-03
PAHS
TOTAL HMW PAH (ND = 0) 1.40E-05 31/96 7.59E-02 5.42E+03 1.05E-02 7.50E+02 7.18E-04 7.18E-04
TOTAL HMW PAH (ND = DL) 1.40E-05 31/96 7.59E-02 5.42E+03 6.13E-03 4.38E+02 1.29E-03 1.29E-03
TOTAL LMW PAH (ND = 0) 2.10E-03 94/96 8.08E-03 3.85E+00 2.21E-03 1.05E+00 7.89E-04 5.96E-04
TOTAL LMW PAH (ND =DL) 2.10E-03 87/96 8.08E-03 3.85E+00 2.26E-03 1.08E+00 1.72E-03 1.61E-03
VOLATILES
1,2-DICHLOROBENZENE 1.40E-02 1/96 2.90E-03 2.07E-01 2.90E-03 2.07E-01 ND ND
BENZENE 1.30E-01 50/96 7.20E-02 5.54E-01 1.25E-02 9.60E-02 ND ND
CHLOROFORM 1.24E+00 1/96 1.00E-03 8.06E-04 1.00E-03 8.06E-04 ND ND
ETHYLBENZENE 7.30E-03 9/96 4.00E-02 5.48E+00 2.59E-03 3.55E-01 ND ND
TOLUENE 9.80E-03 59/84 1.50E-02 1.53E+00 2.79E-03 2.84E-01 ND ND
TOTAL XYLENES 1.30E-02 14/42 6.50E-03 5.00E-01 4.44E-03 3.42E-01 ND ND

Bold = HQ greater than 1.0

Italics = Exceeds background

Bold & Italics = HQ greater than 1.0 and exceeds background levels.
NA= not available

ND - Not detected in background.

A) HQ = (EPC/TRV); see Table 4.2 for TRVs.
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TABLE 4.6

WILDLIFE EXPOSURE FACTORS FOR ECOLOGICAL RISK ASSESSMENT
OF THE COKE POINT OFFSHORE AREA

Exposure Parameter Value Units Notes
GREAT BLUE HERON
Body Weight 2.390 kg USEPA 1993 (Value is average of male and female weights, 2.576 and 2.204 respectively)
Dry Food Ingestion Rate 0.045 g dry wt./g-day USEPA 1993, converted assuming 75% prey moisture (USACHPPM 2004)
Wet Food Ingestion Rate 0.18 g wet wt./g-day USEPA 1993
Incidental Sediment Ingestion Rate 2 % of total mass of diet, dry wt. |As a default, ingestion rate is assumed to be 2%.
Water Ingestion Rate 0.045 g/g-day USEPA, 1993
OSPREY
Body Weight 1.486 kg EPA, 1993 (Value is average of male and female weights, 1.403 and 1.568 respectively)
Food Ingestion Rate 0.0525 g dry wt./g-day EPA, 1993, converted assuming 75% prey moisture (ARAMS 2004)
Food Ingestion Rate 0.21 g wet wt./g-day EPA, 1993
Incidental Sediment Ingestion Rate 2 % of total mass of diet, dry wt. |As a default, ingestion rate is assumed to be 2%.
Water Ingestion Rate 0.052 g/g-day EPA, 1993
RACCOON
Body Weight 6.8 kg USEPA, 1993 (Value is average of adult male and female weights, 7.6 and 6.0 respectively)
Dry Food Ingestion Rate 0.17 kg dry wt./kg-day FI (kg dry wt./kg-day) = [(0.235 Wt*®%? ) / Wi. (kg)] (USEPA 1993, supported by USACHPPM 2004)
Wet Food Ingestion Rate 0.68 kg wet wt./kg-day Converted assuming 75% prey moisture (USACHPPM 2004)
Incidental Sediment Ingestion Rate 2 % of total mass of diet, dry wt. |As a default, ingestion rate is assumed to be 2%.
Water Ingestion Rate 0.083 g/g-day USEPA, 1993
RIVER OTTER
Body Weight 7.4 kg EPA, 1993 (Value is average of male and female weights, 8.13 and 6.73 respectively)
Food Ingestion Rate 0.1600 kg dry wt./kg-day ARAMS, 2004
Food Ingestion Rate 0.6400 kg wet wt./kg-day Converted assuming 75% prey moisture (ARAMS 2004)
Incidental Sediment Ingestion Rate 2 % of total mass of diet, dry wt. |As a default, ingestion rate is assumed to be 2%.
Water Ingestion Rate 0.081 L/kg-day EPA, 1993
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TABLE 4.7

DOSE-BASED TOXICITY REFERENCE VALUES (TRVs) FOR BIRDS

Avian NOAEL Avian NOAEL Source Avian LOAEL
Chemical TRV (mg/kg-bw TRV (mg/kg-bw | Avian LOAEL Source and Notes
and Notes
day) day)
[DTOXTNS
TCDD TEQ (ND =DL) 1.40E-05 |  Sampleet.al 1996 |  1.40E-04 | Sample et. al 1996
INORGANICS
CYANIDE (TOTAL) NA [ | NA |
ETALS
ALUMINUM 1.10E+02 Sample et. al 1996 NA
ANTIMONY 5.10E+00 USEPA 2005d 1.28E+01 Sample et. al 1996
ARSENIC 2.24E+00 USEPA 2005e 7.40E+00 Sample et. al 1996
BERYLLIUM NA NA
CADMIUM 1.45E+00 USEPA 2005g 2.00E+01 Sample et. al 1996
CHROMIUM 2.66E+00 USEPA (trivalent) 2008b 5.00E+00 Sample et. al 1996
COBALT 7.61E+00 USEPA 2005h 2.67E+01 Derived from data in USEPA 2005h
COPPER 4.05E+00 USEPA 2007a 6.17E+01 Sample et. al 1996
IRON NA NA
LEAD 1.63E+00 USEPA 2005i 1.13E+01 Sample et. al 1996
MANGANESE 9.97E+02 Sample et. al 1996 NA
MERCURY 4.50E-01 Sample et. al 1996 9.00E-01 Sample et. al 1996
NICKEL 7.74E+01 Sample et. al 1996 1.07E+02 Sample et. al 1996
SELENIUM 2.90E-01 USEPA 2007d 1.00E+00 Sample et. al 1996
SILVER 2.02E+00 USEPA 2006 6.05E+01 Derived from data in USEPA 2006
SODIUM NA NA
THALLIUM 3.50E-01 Derived NA
TIN 6.80E+00 Sample et. al 1996 1.69E+01 Sample et. al 1996
VANADIUM 3.44E-01 USEPA 2005j NA
ZINC 6.61E+01 USEPA 2007e 1.31E+02 Sample et. al 1996
[PAHS
TOTAL HMW PAH (ND = DL) 3.37E+00 USEPA 2007f 3.37E+01 USEPA 2007f
TOTAL LMW PAH (ND =DL) 3.37E+00 USEPA 2007f 3.37E+01 USEPA 2007f
[PCBS
TOTAL PCBS (ND =0) 0.18 Sample et. al 1996 1.8 Sample et. al 1996
TOTAL PCBS (ND =DL) 0.18 Sample et. al 1996 1.8 Sample et. al 1996
ORGANOTINS
TRIBUTYLTIN NA | | NA |
OLATILES
1,2-DICHLOROBENZENE NA NA
BENZENE NA NA
CHLOROFORM NA NA
ETHYLBENZENE NA NA
TOLUENE NA NA
TOTAL XYLENES NA NA

NA = TRV not available
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TABLE 4.8

DOSE-BASED TOXICITY REFERENCE VALUES (TRVs) FOR MAMMALS

Chemical N'\g?:znla_lrlgr:/ Mammalian NOAEL Ll\gz;r\nErEa_:_lgr\l/ Mammalian LOAEL Source and
Source and Notes Notes
(mg/kg-bw day) (mg/kg-bw day)
[DTOXTNS
TCDD TEQ (ND = DL) | 1.00E-06 |  Sampleet.al 1996 |  1.00E-05 | Sample et. al 1996
INORGANICS
hC\:AYANIDE (TOTAL) | 6.87E+01 |  Sampleet al 1996 | NA |
ETALS
ALUMINUM 1.93E+00 Sample et. al 1996 1.93E+01 Sample et. al 1996
ANTIMONY 5.90E-02 USEPA 2005d 1.25E+00 Sample et. al 1996
ARSENIC 1.04E+00 USEPA 2005e 1.26E+00 Sample et. al 1996
BERYLLIUM 5.32E-01 USEPA 2005f NA
CADMIUM 7.70E-01 USEPA 2005g 1.00E+01 Sample et. al 1996
CHROMIUM 2.40E+00 USEPA (trivalent) 2008b 1.31E+01 Sample et. al 1996
COBALT 7.33E+00 USEPA 2005h 1.18E+02 Derived from data in USEPA 2005h
COPPER 5.60E+00 USEPA 2007a 1.54E+01 Sample et. al 1996
IRON NA NA
LEAD 4.70E+00 USEPA 2005i 8.00E+01 Sample et. al 1996
MANGANESE 5.15E+01 USEPA 2007b 2.84E+02 Sample et. al 1996
MERCURY 1.32E+01 Sample et. al 1996 NA
NICKEL 1.70E+00 USEPA 2007c 8.00E+01 Sample et. al 1996
SELENIUM 1.43E-01 USEPA 2007d 3.30E-01 Sample et. al 1996
SILVER 6.02E+00 USEPA 2006 1.16E+02 Derived from data in USEPA 2006
THALLIUM 7.40E-03 Sample et. al 1996 7.40E-02 Sample et. al 1996
TIN 2.34E+01 Sample et. al 1996 3.50E+01 Sample et. al 1996
VANADIUM 4.16E+00 USEPA 2005j 8.31E+00 Derived from data in USEPA 2005j
ZINC 7.54E+01 USEPA 2007e 3.20E+02 Sample et. al 1996
[PAHS
TOTAL HMW PAH (ND = DL) 6.15E-01 USEPA 2007f 1.08E+01 Derived from data in USEPA 2007f
Is TOTAL LMW PAH (ND =DL) 6.56E+01 USEPA 2007f 4.34E+02 Derived from data in USEPA 2007f
CBS
Sample et. al 1996
TOTAL PCBS (ND = 0) 0.009 (Aroclor 1248) 0.089 Sample et. al 1996 (Aroclor 1248)
Sample et. al 1996
TOTAL PCBS (ND = DL) 0.009 (Aroclor 1248) 0.089 Sample et. al 1996 (Aroclor 1248)
ORGANOTINS
TRIBUTYLTIN | NA | | NA |
OLATILES
1,2-DICHLOROBENZENE NA NA
BENZENE 2.64E+01 Sample et. al 1996 2.64E+02 Sample et. al 1996
CHLOROFORM 1.50E+01 Sample et. al 1996 4.10E+01 Sample et. al 1996
ETHYLBENZENE NA NA
TOLUENE 2.60E+01 Sample et. al 1996 2.60E+02 Sample et. al 1996
TOTAL XYLENES 2.10E+00 Sample et. al 1996 2.60E+00 Sample et. al 1996

NA = TRV not available
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TABLE

4.9

COMPARISON OF SCREENING LEVEL SCENARIO MODELED DOSES TO BIRDS (GREAT BLUE HERON) TO AVIAN TRVS FOR THE
COKE POINT OFFSHORE AREA GROUPING*

Avian TRVs (mg/kg-bw

Piscivorous Bird Exposures via Ingestion of Sediment,

Piscivorous Bird Exposures via Ingestion of Sediment,

Piscivorous Bird Exposures via Ingestion of Sediment,

day) Benthos, and Surface Water Crab, and Surface Water Fish, and Surface Water
Chemical
NOAEL LOAEL Coke Point | Background | Coke Point [ Background] Coke Point | Background | Coke Point [Background| Coke Point | Background | Coke Point | Background
NOAEL HQ | NOAEL HQ |LOAEL HQ|LOAEL HQ| NOAEL HQ | NOAEL HQ | LOAEL HQ |LOAEL HQ|NOAEL HQ| NOAEL HQ | LOAEL HQ |LOAEL HQ

DIOXINS

TCDD TEQ (ND =DL) | 1.40E-05 | 1.40E-04 | 1.50E-01 | 7.48E-02 | 150E-02 | 7.48E-03 | NA NA ] NA NA NA NA | NA NA
INORGANICS

CYANIDE (TOTAL) | NaA | NA | NA | NA [ NA | NA ] NA NA ] NA NA NA NA | NA NA
METALS

ALUMINUM 1.10E+02 NA 3.71E-01 3.01E-01 NA NA 2.18E-01 1.74E-01 NA NA 2.59E-01 3.05E-01 NA NA

ANTIMONY 5.10E+00 | 1.28E+01 | 4.25E-03 2.196-03 | 1.69E-03 [ 8.73E-04 1.97E-03 2.04E-03 7.83E-04 8.14E-04 | 3.51E-03 2.74E-03 1.40E-03 1.09E-03

ARSENIC 2.24E+00 | 7.40E+00 | 3.42E-01 7.70E-02 | 1.04E-01 [ 2.33E-02 1.29E-01 1.08E-01 3.90E-02 3.26E-02 | 8.53E-02 7.17E-02 2.58E-02 2.17E-02

BERYLLIUM NA NA NA NA NA NA NA NA NA NA NA NA NA NA

CADMIUM 1.45E+00 | 2.00E+01 | 1.22E-02 2.53E-03 | 8.84E-04 1.84E-04 2.44E-02 2.85E-02 1.77E-03 2.06E-03 | 4.78E-03 9.93E-04 3.47E-04 7.20E-05

CHROMIUM 2.66E+00 | 5.00E+00 | 3.30E-01 148E-01 | 1.76E-01 [ 7.85E-02 1.85E-01 8.48E-02 9.84E-02 451E-02 | 1.95E-01 1.22E-01 1.04E-01 6.51E-02

COBALT 7.61E+00 | 2.67E+01 | 1.84E-02 6.87E-03 | 5.24E-03 1.96E-03 9.54E-03 5.69E-03 2.72E-03 1.62E-03 | 8.87E-03 4.95E-03 2.53E-03 1.41E-03

COPPER 4.05E+00 | 6.17E+01 | 3.37E-01 5.95E-02 | 221E-02 | 3.91E-03 6.87E-01 7.45E-01 4.51E-02 4.89E-02 | 1.65E+00 [ 1.17E+00 | 1.08E-01 7.65E-02

IRON NA NA NA NA NA NA NA NA NA NA NA NA NA NA

LEAD 1.63E+00 | 1.13E+01 | 1.22E+00 1.15E-01 | 1.76E-01 1.66E-02 7.26E-01 7.17E-02 1.05E-01 1.03E-02 | 7.93E-01 1.12E-01 1.14E-01 1.62E-02

MANGANESE 9.97E+02 NA 3.01E-03 2.38E-03 NA NA 3.44E-03 2.24E-03 NA NA 4.10E-03 5.44E-03 NA NA

MERCURY 450E-01 | 9.00E-01 | 131E-02 3.02E-03 | 6.57E-03 1.51E-03 1.18E-02 1.14E-02 5.90E-03 5.72E-03 | 1.70E-02 1.88E-02 8.50E-03 9.39E-03

NICKEL 7.74E+01 | 1.07E+02 | 2.15E-03 1.43E-03 | 1.56E-03 1.03E-03 1.11E-03 9.72E-04 8.06E-04 7.03E-04 | 1.01E-03 9.97E-04 7.30E-04 7.21E-04

SELENIUM 2.90E-01 | 1.00E+00 | 4.42E-01 8.82E-02 | 1.28E-01 | 2.56E-02 7.09E-01 7.12E-01 2.06E-01 2.06E-01 | 1.16E+00 | 8.79E-01 3.36E-01 2.55E-01

SILVER 2.02E+00 | 6.05E+01 | 6.30E-03 2.11E-03 | 2.10E-04 | 7.06E-05 3.34E-02 3.33E-02 1.12E-03 1.11E-03 | 4.49E-02 2.18E-02 1.50E-03 7.28E-04

THALLIUM 3.50E-01 NA 9.54E-03 2.73E-03 NA NA 3.20E-03 5.11E-03 NA NA 7.42E-03 7.33E-04 NA NA

TIN 6.80E+00 | 1.69E+01 | 7.14E-02 1.38E-02 | 2.87E-02 [ 5.54E-03 2.77E-02 1.23E-02 1.12E-02 4.96E-03 | 3.39E-02 1.28E-02 1.36E-02 5.15E-03

VANADIUM 3.44E-01 NA 5.26E+00 | 2.92E+00 NA NA 4.45E-01 2.47E-01 NA NA 4.45E-01 2.47E-01 NA NA

ZINC 6.61E+01 | 1.31E+02 | 2.19E-01 3.44E-02 | 1.11E-01 1.74E-02 1.62E-01 1.36E-01 8.19E-02 6.84E-02 | 1.25E-01 7.20E-02 6.29E-02 3.63E-02
PAHS

TOTAL HMW PAH (ND = DL) 3.37E+00 | 3.37E+01 | 2.68E+00 6.07E-02 | 2.68E-01 | 6.07E-03 1.03E-01 2.53E-03 1.03E-02 2.53E-04 | 9.80E-02 2.31E-03 9.80E-03 2.31E-04

TOTAL LMW PAH (ND = DL) 3.37E+00 | 3.37E+01 | 1.14E+01 6.88E-02 | 1.14E+00 | 6.88E-03 2.00E+00 5.98E-03 2.00E-01 5.98E-04 | 1.99E+00 [ 6.36E-03 1.99E-01 6.36E-04
PCBS

TOTAL PCBS (ND = 0) 1.80E-01 | 1.80E+00 | 2.92E+00 2.76E-01 | 2.92E-01 | 2.76E-02 1.47E-01 2.22E-01 1.47E-02 2.22E-02 | 5.39E-01 4.54E-01 5.39E-02 4.54E-02

TOTAL PCBS (ND = DL) 1.80E-01 | 1.80E+00 | 3.38E+00 4.03E-01 | 3.38E-01 | 4.03E-02 2.12E-01 2.84E-01 2.12E-02 2.84E-02 | 5.59E-01 4.74E-01 5.59E-02 4.74E-02
ORGANOTINS

TRIBUTYLTIN | nNa | nNA ] NA | NA | NA [ NA ] NA NA | NA NA NA NA | NA NA
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TABLE 4.9
COMPARISON OF SCREENING LEVEL SCENARIO MODELED DOSES TO BIRDS (GREAT BLUE HERON) TO AVIAN TRVS FOR THE
COKE POINT OFFSHORE AREA GROUPING*

Avian TRVs (mg/kg-bw | Piscivorous Bird Exposures via Ingestion of Sediment, | Piscivorous Bird Exposures via Ingestion of Sediment, | Piscivorous Bird Exposures via Ingestion of Sediment,
day) Benthos, and Surface Water Crab, and Surface Water Fish, and Surface Water
Chemical
NOAEL LOAEL Coke Point | Background | Coke Point [ Background] Coke Point | Background | Coke Point [Background| Coke Point | Background | Coke Point | Background
NOAEL HQ | NOAEL HQ [LOAEL HQ|LOAEL HQ| NOAEL HQ | NOAEL HQ | LOAEL HQ |LOAEL HQ|NOAEL HQ| NOAEL HQ | LOAEL HQ |LOAEL HQ
VOLATILES

1,2-DICHLOROBENZENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BENZENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
CHLOROFORM NA NA NA NA NA NA NA NA NA NA NA NA NA NA
ETHYLBENZENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TOLUENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TOTAL XYLENES NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Italics = Value is greater than background (shown in the NOAEL/LOAEL HQ columns).

Bold = HQ value greater than one

Bold & Italics = HQ value greater than one and exceeds background.

ND - Not detected in background.

NA = Not available

-- = Chemical not analyzed for

*Notes:

1) TEQ maximum (screening level scenario) and mean (reasonable maximum scenario) EPC values were calculated by multiplying individual dioxin congener concentrations by a toxicity equivalency factor that relates each to

2,3,7,8-TCDD, and then summing the resulting concentrations.

2) Low molecular weight (LMW) PAH compounds share similar modes of toxicity, and it is appropriate to examine exposures to these compounds as a whole for some ecological receptors. Therefore, concentrations for individual LMW PAHs were
summed. High molecular weight (HMW) PAHs show the same properties and are similarly summed.

3) PCBs and dioxins were not measured in surface water based on expected fate and transport characteristic for these compounds. Therefore, food web exposures based on surface water are not presented in this table.

4) Dioxins and VOCs were not analyzed for in crab and fish tissue; therefore the same uptake and exposure assumptions (e.g. sedBAFs) were used for crab and fish ingestion scenarios as were used for ingestion of benthos. Therefore, results are not
repeated.
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TABLE 4.10
COMPARISON OF SCREENING LEVEL SCENARIO MODELED DOSESTO BIRDS (OSPREY) TO AVIAN TRVSFOR THE
COKE POINT OFFSHORE AREA GROUPING*

Avian TRVs (mg/kg-bw

Piscivor ous Bird Exposures via I ngestion of Sediment,

Piscivorous Bird Exposures via I ngestion of Sediment,

Piscivor ous Bird Exposures via I ngestion of Sediment,

day) Benthos, and Surface Water Crab, and Surface Water Fish, and Surface Water
Chemical
NOAEL L OAEL Coke Point | Background | Coke Point | Background| CokePoint | Background | Coke Point | Background| Coke Point | Background | Coke Point | Background
NOAEL HQ | NOAEL HQ |LOAEL HQ[LOAEL HQ| NOAEL HQ | NOAEL HQ | LOAEL HQ [LOAEL HQ|NOAEL HQ| NOAEL HQ | LOAEL HQ |LOAEL HQ
DIOXINS
TCDD TEQ (ND = DL) | 1.40E-05 | 1.40E-04 | 175E-01 | 873E-02 | 175E-02 | 8.73E-03 | NA [ NA | NA [ NA | NA ] NA | NA | NA
INORGANICS
CYANIDE (TOTAL) | NA ] NA | NA [ NA | NA [ NA | NA [ NA | NA [ NA | NA | NA [ NA [ NA
METALS
ALUMINUM 1.10E+02 NA 4.32E-01 3.51E-01 NA NA 2.54E-01 2.03E-01 NA NA 3.02E-01 3.55E-01 NA NA
ANTIMONY 5.10E+00 [ 1.28E+01 4.96E-03 2.55E-03 1.97E-03 1.02E-03 2.29E-03 2.38E-03 9.14E-04 9.50E-04 4.10E-03 3.19E-03 1.63E-03 1.27E-03
ARSENIC 2.24E+00 | 7.40E+00 3.99E-01 8.99E-02 1.21E-01 2.72E-02 1.50E-01 1.26E-01 4.55E-02 3.80E-02 9.96E-02 8.37E-02 3.01E-02 2.53E-02
BERYLLIUM NA NA NA NA NA NA NA NA NA NA NA NA NA NA
CADMIUM 1.45E+00 | 2.00E+01 1.42E-02 2.96E-03 1.03E-03 2.14E-04 2.85E-02 3.32E-02 2.07E-03 2.41E-03 5.58E-03 1.16E-03 4.04E-04 8.40E-05
CHROMIUM 2.66E+00 [ 5.00E+00 3.85E-01 1.72E-01 2.05E-01 9.16E-02 2.16E-01 9.90E-02 1.15E-01 5.26E-02 2.27E-01 1.43E-01 1.21E-01 7.60E-02
COBALT 7.61E+00 [ 2.67E+01 2.15E-02 8.02E-03 6.11E-03 2.29E-03 1.11E-02 6.64E-03 3.17E-03 1.89E-03 1.04E-02 5.77E-03 2.95E-03 1.65E-03
COPPER 4.05E+00 [ 6.17E+01 3.93E-01 6.94E-02 2.58E-02 4.56E-03 8.02E-01 8.70E-01 5.26E-02 5.71E-02 1.92E+00 1.36E+00 1.26E-01 8.93E-02
IRON NA NA NA NA NA NA NA NA NA NA NA NA NA NA
LEAD 1.63E+00 | 1.13E+01 1.42E+00 1.34E-01 2.05E-01 1.94E-02 8.47E-01 8.36E-02 1.22E-01 1.21E-02 9.25E-01 1.31E-01 1.33E-01 1.89E-02
MANGANESE 9.97E+02 NA 3.52E-03 2.78E-03 NA NA 4.01E-03 2.61E-03 NA NA 4.78E-03 6.34E-03 NA NA
MERCURY 4.50E-01 9.00E-01 1.53E-02 3.52E-03 7.67E-03 1.76E-03 1.38E-02 1.33E-02 6.88E-03 6.67E-03 1.98E-02 2.19E-02 9.92E-03 1.10E-02
NICKEL 7.74E+01 | 1.07E+02 2.51E-03 1.67E-03 1.82E-03 1.21E-03 1.30E-03 1.13E-03 9.40E-04 8.20E-04 1.18E-03 1.16E-03 8.52E-04 8.41E-04
SELENIUM 2.90E-01 [ 1.00E+00 5.16E-01 1.03E-01 1.50E-01 2.98E-02 8.27E-01 8.31E-01 2.40E-01 2.41E-01 1.35E+00 1.03E+00 3.92E-01 2.97E-01
SILVER 2.02E+00 [ 6.05E+01 7.34E-03 2.47E-03 2.45E-04 8.23E-05 3.90E-02 3.88E-02 1.30E-03 1.30E-03 5.24E-02 2.54E-02 1.75E-03 8.49E-04
THALLIUM 3.50E-01 NA 1.11E-02 3.19E-03 NA NA 3.73E-03 5.97E-03 NA NA 8.66E-03 8.55E-04 NA NA
TIN 6.80E+00 [ 1.69E+01 8.33E-02 1.61E-02 3.35E-02 6.46E-03 3.23E-02 1.44E-02 1.30E-02 5.78E-03 3.96E-02 1.49E-02 1.59E-02 6.01E-03
VANADIUM 3.44E-01 NA 6.13E+00 3.41E+00 NA NA 5.19E-01 2.88E-01 NA NA 5.19E-01 2.88E-01 NA NA
ZINC 6.61E+01 | 1.31E+02 2.56E-01 4.02E-02 1.29E-01 2.03E-02 1.89E-01 1.58E-01 9.55E-02 7.98E-02 1.45E-01 8.40E-02 7.34E-02 4.24E-02
PAHS

TOTAL HMW PAH (ND =DL)

| 3.37E+00 | 3.37E+01

3.A2E+00 | 7.08502 | 3.12E-01 | 7.08E-03

120E-01 | 295E-03 | 120E-02 | 2.95E-04

114E-01 | 269E-03 | 114E-02 [ 2.69E-04

TOTAL LMW PAH (ND =DL)

| 3.37E+00 | 3.37E+01

1.33E+01 | 803E-02 | 1.33E+00 | 8.03E-03

2.33E+00 | 6.97E-03 | 2.33E-01 | 6.97E-04

2.33E+00 | 7.40E-03 | 233E-01 | 7.40E-04

PCBS

TOTAL PCBS (ND = 0)

| 1.80E-01 | 1.80E+00

3.41E+00 3.22E-01 3.41E-01 3.22E-02

1.71E-01 2.60E-01 1.71E-02 2.60E-02

6.29E-01 5.30E-01 6.29E-02 5.30E-02

TOTAL PCBS (ND = DL)

| 1.80E-01 [ 1.80E+00

3.94E+00 4.70E-01 3.94E-01 4.70E-02

2.47E-01 3.32E-01 2.47E-02 3.32E-02

6.52E-01 5.53E-01 6.52E-02 5.53E-02

ORGANOTINS

TRIBUTYLTIN

| NA | NA

NA | NA | NA | NA

NA | NA | NA | NA

NA | NA | NA [ NA
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TABLE 4.10
COMPARISON OF SCREENING LEVEL SCENARIO MODELED DOSESTO BIRDS (OSPREY) TO AVIAN TRVSFOR THE
COKE POINT OFFSHORE AREA GROUPING*

Avian TRVs (mg/kg-bw

Piscivor ous Bird Exposures via I ngestion of Sediment,

Piscivorous Bird Exposures via I ngestion of Sediment,

Piscivor ous Bird Exposures via I ngestion of Sediment,

day) Benthos, and Surface Water Crab, and Surface Water Fish, and Surface Water
Chemical
NOAEL L OAEL Coke Point | Background | Coke Point | Background| CokePoint | Background | Coke Point | Background| Coke Point | Background | Coke Point | Background
NOAEL HQ | NOAEL HQ |LOAEL HQ[LOAEL HQ| NOAEL HQ [ NOAEL HQ [ LOAEL HQ |LOAEL HQ|NOAEL HQ| NOAEL HQ | LOAEL HQ [LOAEL HQ
VOLATILES

1,2-DICHLOROBENZENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BENZENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
CHLOROFORM NA NA NA NA NA NA NA NA NA NA NA NA NA NA
ETHYLBENZENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TOLUENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TOTAL XYLENES NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Italics = Value s greater than background (shown in the NOAEL/LOAEL HQ columns).

Bold = HQ value greater than one

Bold & Italics = HQ value greater than one and exceeds background.

ND - Not detected in background.
NA = Not available

-- = Chemical not analyzed for
*Notes:

1) TEQ maximum (screening level scenario) and mean (reasonable maximum scenario) EPC values were calculated by multiplying individual dioxin congener concentrations by a toxicity equivalency factor that relates each to
2,3,7,8-TCDD, and then summing the resulting concentrations.
2) Low molecular weight (LMW) PAH compounds share similar modes of toxicity, and it is appropriate to examine exposures to these compounds as a whole for some ecological receptors. Therefore, concentrations for individual LMW PAHs were
summed. High molecular weight (HMW) PAHSs show the same properties and are similarly summed.
3) PCBs and dioxins were not measured in surface water based on expected fate and transport characteristic for these compounds. Therefore, food web exposures based on surface water are not presented in this table.
4) Dioxins and VOCs were not analyzed for in crab and fish tissue; therefore the same uptake and exposure assumptions (e.g. sedBAFs) were used for crab and fish ingestion scenarios as were used for ingestion of benthos. Therefore, results are not

repeated.
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TABLE 4.11
COMPARISON OF SCREENING LEVEL SCENARIO MODELED DOSESTO MAMMALS (RACCOON) TO MAMMALIAN TRVSFOR THE
COKE POINT OFFSHORE AREA GROUPING*

Mammalian TRVs (mg/kg Piscivorous Mammal Exposures via I ngestion of Piscivorous Mammal Exposures via I ngestion of Sediment, Piscivorous Mammal Exposures via I ngestion of Sediment,
bw day) Sediment, Benthos, and Surface Water Crab, and Surface Water Fish, and Surface Water
Chemical
NOAEL LOAEL Coke Point | Background [ Coke Point | Background | Coke Point Background CokePoint | Background | CokePoint | Background | Coke Point | Background
NOAEL HQ [NOAEL HQ|LOAEL HQ | LOAEL HQ| NOAEL HQ | NOAEL HQ | LOAEL HQ [LOAEL HQ|NOAEL HQ| NOAEL HQ | LOAEL HQ | LOAEL HQ
DIOXINS
TCDD TEQ (ND =DL) | 1.00E-06 | 1.00E-05 | 3.69E+00 | 1.49E+00 | 3.69E-01 | 1.49E-01 | NA NA NA NA | NA [ NA NA NA
INORGANICS
CYANIDE (TOTAL) | 6.87E+01 | NA | 836E-01 | NA | NA | NA |  8.36E-01 NA NA NA | 416E-03 | NA NA NA
METALS
ALUMINUM 193E+00 | 1.93E+01 | 7.96E+01 6.47E+01 | 7.96E+00 6.47E+00 4.68E+01 3.74E+01 4.68E+00 3.74E+00 | 5.56E+01 6.54E+01 5.56E+00 6.54E+00
ANTIMONY 5.90E-02 | 1.256+00 | 1.39E+00 7.15E-01 6.55E-02 3.37E-02 6.42E-01 6.67E-01 3.03E-02 3.15E-02 1.15E+00 8.94E-01 5.41E-02 4.22E-02
ARSENIC 1.04E+00 | 1.26E+00 | 2.78E+00 6.26E-01 | 2.30E+00 5.17E-01 1.05E+00 8.76E-01 8.65E-01 7.23E-01 6.94E-01 5.83E-01 5.73E-01 4.81E-01
BERYLLIUM 5.32E-01 NA 1.41E-02 1.09E-02 NA NA 1.41E-02 1.09E-02 NA NA 1.41E-02 NA NA NA
CADMIUM 7.70E-01 | 1.00E+01 | 8.67E-02 1.80E-02 6.68E-03 1.39E-03 1.74E-01 2.02E-01 1.34E-02 1.56E-02 3.40E-02 7.06E-03 2.62E-03 5.44E-04
CHROMIUM 2.40E+00 | 1.31E+01 | 1.38E+00 6.18E-01 2.52E-01 1.13E-01 7.74E-01 3.55E-01 1.41E-01 6.48E-02 8.16E-01 5.12E-01 1.49E-01 9.35E-02
COBALT 7.33E+00 | 1.18E+02 | 7.21E-02 2.69E-02 4.48E-03 1.67E-03 3.74E-02 2.23E-02 2.33E-03 1.39E-03 3.48E-02 1.94E-02 2.16E-03 1.20E-03
COPPER 5.60E+00 | 1.54E+01 | 9.21E-01 1.63E-01 3.35E-01 5.91E-02 1.88E+00 2.04E+00 6.83E-01 7.41E-01 4.50E+00 3.18E+00 1.64E+00 1.16E+00
IRON NA NA NA NA NA NA NA NA NA NA NA NA NA NA
LEAD 4.70E+00 | 8.00E+01 | 1.60E+00 151E-01 9.38E-02 8.87E-03 9.51E-01 9.39E-02 5.59E-02 5.52E-03 1.04E+00 1.47E-01 6.10E-02 8.63E-03
MANGANESE 5.15E+01 | 2.84E+02 | 2.20E-01 1.74E-01 3.99E-02 3.16E-02 2.51E-01 1.64E-01 4.55E-02 2.97E-02 2.99E-01 3.98E-01 5.43E-02 7.21E-02
MERCURY 1.32E+01 NA 1.69E-03 3.88E-04 NA NA 1.52E-03 1.47E-03 NA NA 2.19E-03 2.42E-03 NA NA
NICKEL 170E+00 | 8.00E+01 | 3.70E-01 2.45E-01 7.86E-03 5.21E-03 1.91E-01 1.67E-01 4.06E-03 3.55E-03 1.73E-01 1.71E-01 3.68E-03 3.64E-03
SELENIUM 143E-01 [ 3.30E-01 | 3.37E+00 6.66E-01 1.46E+00 2.88E-01 5.42E+00 5.44E+00 2.35E+00 2.36E+00 | 8.87E+00 6.72E+00 3.84E+00 2.91E+00
SILVER 6.02E+00 | 1.16E+02 | 7.98E-03 2.68E-03 4.14E-04 1.39E-04 4.24E-02 4.22E-02 2.20E-03 2.19E-03 5.69E-02 2.76E-02 2.95E-03 1.43E-03
THALLIUM 7.40E-03 | 7.40E-02 | 1.70E+00 4.87E-01 1.70E-01 4.87E-02 5.70E-01 9.12E-01 5.70E-02 9.12E-02 1.32E+00 1.30E-01 1.32E-01 1.30E-02
TIN 2.34E+01 | 3.50E+01 | 7.83E-02 151E-02 5.24E-02 1.01E-02 3.04E-02 1.35E-02 2.03E-02 9.03E-03 3.72E-02 1.40E-02 2.49E-02 9.38E-03
VANADIUM 4.16E+00 | 831E+00 | 1.64E+00 9.12E-01 NA NA 1.39E-01 7.72E-02 NA NA 1.39E-01 7.72E-02 NA NA
ZINC 7.54E+01 | 3.20E+02 | 7.25E-01 1.14E-01 1.71E-01 2.69E-02 5.37E-01 4.49E-01 1.27E-01 1.06E-01 4.13E-01 2.39E-01 9.72E-02 5.62E-02
PAHS
TOTAL HMW PAH (ND =DL) | 6.15E-01 | 1.08E+01 | 5.54E+01 | 1.26E+00 | 3.15E+00 | 7.16E-02 | 2.11E+00 5.22E-02 1.20E-01 297E-03 | 2.02E+00 |  4.76E-02 1.15E-01 2.71E-03
TOTAL LMW PAH (ND =DL) | 6.56E+01 | 4.34E+02 | 2.21E+00 | 1.32E-02 | 3.34E-01 | 200E-03 | 3.87E-01 1.02E-03 5.86E-02 154E-04 | 387E-01 [ 1.09E-03 5.85E-02 1.65E-04
PCBS
TOTAL PCBS (ND =0) 9.00E-03 | 8.90E-02 | 2.21E+02 2.08E+01 | 2.23E+01 2.11E+00 1.11E+01 1.68E+01 1.12E+00 1.70E+00 | 4.07E+01 3.43E+01 4.12E+00 3.47E+00
TOTAL PCBS(ND =DL) 9.00E-03 | 890E-02 | 2.55E+02 3.04E+01 | 258E+01 3.08E+00 1.60E+01 2.15E+01 1.62E+00 217E+00 | 4.23E+01 3.58E+01 4.27E+00 3.62E+00

Page 1 of 2




TABLE 4.11
COMPARISON OF SCREENING LEVEL SCENARIO MODELED DOSESTO MAMMALS (RACCOON) TO MAMMALIAN TRVSFOR THE
COKE POINT OFFSHORE AREA GROUPING*

Mammalian TRVs (mg/kg

Piscivorous Mammal Exposures via I ngestion of

Piscivorous Mammal Exposures via I ngestion of Sediment,

Piscivorous Mammal Exposures via I ngestion of Sediment,

bw day) Sediment, Benthos, and Surface Water Crab, and Surface Water Fish, and Surface Water
Chemical
NOAEL LOAEL Coke Point | Background [ Coke Point | Background | Coke Point Background CokePoint | Background | CokePoint | Background | Coke Point | Background
NOAEL HQ | NOAEL HQ | LOAEL HQ | LOAEL HQ| NOAEL HQ | NOAEL HQ | LOAEL HQ |LOAEL HQ | NOAEL HQ| NOAEL HQ | LOAEL HQ [ LOAEL HQ
ORGANOTINS
TRIBUTYLTIN NA | NA ] NA | NA | NA | NA NA | NA | NA | NA NA | NA | NA | NA
VOLATILES
1,2-DICHLOROBENZENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BENZENE 2.64E+01 2.64E+02 2.27E-03 NA 2.27E-04 NA NA NA NA NA NA NA NA NA
CHLOROFORM 1.50E+01 | 4.10E+01 5.53E-06 NA 2.02E-06 NA NA NA NA NA NA NA NA NA
ETHYLBENZENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TOLUENE 2.60E+01 2.60E+02 1.55E-03 NA 1.55E-04 NA NA NA NA NA NA NA NA NA
TOTAL XYLENES 2.10E+00 2.60E+00 2.57E-04 NA 2.08E-04 NA NA NA NA NA NA NA NA NA

Italics = Value is greater than background (shown in the NOAEL/LOAEL HQ columns).

Bold = HQ value greater than one

Bold & Italics =HQ value greater than one and exceeds background.

ND - Not detected in background.
NA = Not available

-- = Chemical not analyzed for
*Notes:

1) TEQ maximum (screening level scenario) and mean (reasonable maximum scenario) EPC values were calculated by multiplying individual dioxin congener concentrations by atoxicity equivalency factor that relates each to
2,3,7,8-TCDD, and then summing the resulting concentrations.
2) Low molecular weight (LMW) PAH compounds share similar modes of toxicity, and it is appropriate to examine exposures to these compounds as a whole for some ecological receptors. Therefore, concentrations for individual LMW PAHs were summed.
High molecular weight (HMW) PAHs show the same properties and are similarly summed.
3) PCBsand dioxins were not measured in surface water based on expected fate and transport characteristic for these compounds. Therefore, food web exposures based on surface water are not presented in this table.

4) Dioxins and VOCs were not analyzed for in crab and fish tissue; therefore the same uptake and exposure assumptions (e.g. sedBAFs) were used for crab and fish ingestion scenarios as were used for ingestion of benthos. Therefore, results are not repeated.
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TABLE 4.12
COMPARISON OF SCREENING LEVEL SCENARIO MODELED DOSES TO MAMMALS (RIVER OTTER) TO MAMMALIAN TRVS FOR THE
COKE POINT OFFSHORE AREA GROUPING*

Mammalian TRVs (mg/kd Piscivorous Mammal Exposures via Ingestion of Piscivorous Mammal Exposures via Ingestion of Sediment, | Piscivorous Mammal Exposures via Ingestion of Sediment,
bw day) Sediment, Benthos, and Surface Water Crab, and Surface Water Fish, and Surface Water
Chemical
NOAEL LOAEL Coke Point | Background | Coke Point | Background| Coke Point | Background Coke Point | Background| Coke Point | Background Coke Point | Background
NOAEL HQ | NOAEL HQ | LOAEL HQ | LOAEL HQ | NOAEL HQ | NOAEL HQ | LOAEL HQ | LOAEL HQ | NOAEL HQ | NOAEL HQ | LOAEL HQ | LOAEL HQ
DIOXINS
TCDD TEQ (ND =DL) | 1.00E-06 | 1.00E-05 | 3.47E+00 | 1.40E+00 | 3.47E-01 | 140E-01 | NA | NA | NA NA NA | NA | NA | NA
INORGANICS
Il CYANIDE (TOTAL) | 6.87E+01 | NA | 7.86E-01 | NA | NA ] NA | 7.86E-01 | NA | NA NA | 391E-03 | NA | NA | NA
METALS
ALUMINUM 1.93E+00 1.93E+01 7.49E+01 6.09E+01 7.49E+00 6.09E+00 4.40E+01 3.52E+01 4.40E+00 3.52E+00 5.23E+01 6.16E+01 5.23E+00 6.16E+00
ANTIMONY 5.90E-02 1.25E+00 1.31E+00 6.73E-01 6.16E-02 3.17E-02 6.04E-01 6.28E-01 2.85E-02 2.96E-02 1.08E+00 8.41E-01 5.10E-02 3.97E-02
ARSENIC 1.04E+00 1.26E+00 2.62E+00 5.90E-01 2.16E+00 4.87E-01 9.87E-01 8.24E-01 8.15E-01 6.81E-01 6.53E-01 5.49E-01 5.39E-01 4.53E-01
BERYLLIUM 5.32E-01 NA 1.32E-02 1.02E-02 NA NA 1.32E-02 1.02E-02 NA NA 1.32E-02 NA NA NA
CADMIUM 7.70E-01 1.00E+01 8.16E-02 1.70E-02 6.29E-03 1.31E-03 1.64E-01 1.91E-01 1.26E-02 1.47E-02 3.20E-02 6.65E-03 2.46E-03 5.12E-04
CHROMIUM 2.40E+00 1.31E+01 1.30E+00 5.81E-01 2.38E-01 1.06E-01 7.29E-01 3.34E-01 1.33E-01 6.10E-02 7.68E-01 4.82E-01 1.40E-01 8.80E-02
COBALT 7.33E+00 1.18E+02 6.79E-02 2.54E-02 4.22E-03 1.58E-03 3.52E-02 2.10E-02 2.19E-03 1.30E-03 3.27E-02 1.83E-02 2.03E-03 1.13E-03
COPPER 5.60E+00 1.54E+01 8.67E-01 1.53E-01 3.15E-01 5.56E-02 1.77E+00 1.92E+00 6.42E-01 6.97E-01 4.24E+00 3.00E+00 1.54E+00 1.09E+00
IRON NA NA NA NA NA NA NA NA NA NA NA NA NA NA
LEAD 4.70E+00 8.00E+01 1.50E+00 1.42E-01 8.83E-02 8.35E-03 8.95E-01 8.84E-02 5.26E-02 5.19E-03 9.78E-01 1.38E-01 5.74E-02 8.12E-03
MANGANESE 5.15E+01 2.84E+02 2.07E-01 1.64E-01 3.76E-02 2.97E-02 2.36E-01 1.54E-01 4.28E-02 2.79E-02 2.82E-01 3.74E-01 5.11E-02 6.79E-02
MERCURY 1.32E+01 NA 1.59E-03 3.66E-04 NA NA 1.43E-03 1.39E-03 NA NA 2.06E-03 2.28E-03 NA NA
NICKEL 1.70E+00 8.00E+01 3.48E-01 2.31E-01 7.40E-03 4.91E-03 1.80E-01 1.57E-01 3.82E-03 3.34E-03 1.63E-01 1.61E-01 3.46E-03 3.42E-03
SELENIUM 1.43E-01 3.30E-01 3.18E+00 6.27E-01 1.38E+00 2.72E-01 5.10E+00 5.12E+00 2.21E+00 2.22E+00 8.35E+00 6.33E+00 3.62E+00 2.74E+00
SILVER 6.02E+00 1.16E+02 7.51E-03 2.52E-03 3.90E-04 1.31E-04 3.99E-02 3.97E-02 2.07E-03 2.06E-03 5.36E-02 2.60E-02 2.78E-03 1.35E-03
THALLIUM 7.40E-03 7.40E-02 1.60E+00 4.59E-01 1.60E-01 4.59E-02 5.37E-01 8.59E-01 5.37E-02 8.59E-02 1.25E+00 1.22E-01 1.25E-01 1.22E-02
TIN 2.34E+01 3.50E+01 7.37E-02 1.42E-02 4.93E-02 9.50E-03 2.86E-02 1.27E-02 1.91E-02 8.50E-03 3.50E-02 1.32E-02 2.34E-02 8.83E-03
VANADIUM 4.16E+00 8.31E+00 1.55E+00 8.58E-01 NA NA 1.31E-01 7.27E-02 NA NA 1.31E-01 7.27E-02 NA NA
ZINC 7.54E+01 3.20E+02 6.83E-01 1.07E-01 1.61E-01 2.53E-02 5.06E-01 4.22E-01 1.19E-01 9.95E-02 3.88E-01 2.24E-01 9.15E-02 5.29E-02
PAHS
TOTAL HMW PAH (ND =DL) 6.15E-01 1.08E+01 5.21E+01 1.18E+00 2.97E+00 6.74E-02 1.99E+00 4.91E-02 1.13E-01 2.80E-03 1.90E+00 4.48E-02 1.08E-01 2.55E-03
TOTAL LMW PAH (ND =DL) 6.56E+01 4.34E+02 2.08E+00 1.24E-02 3.14E-01 1.88E-03 3.65E-01 9.64E-04 5.51E-02 1.46E-04 3.64E-01 1.03E-03 5.50E-02 1.56E-04
PCBS
TOTAL PCBS (ND = 0) 9.00E-03 8.90E-02 2.08E+02 1.96E+01 2.10E+01 1.98E+00 1.04E+01 1.58E+01 1.05E+00 1.60E+00 3.83E+01 3.23E+01 3.88E+00 3.27E+00
TOTAL PCBS (ND = DL) 9.00E-03 8.90E-02 2.40E+02 2.86E+01 2.43E+01 2.90E+00 1.51E+01 2.02E+01 1.52E+00 2.05E+00 3.98E+01 3.37E+01 4.02E+00 3.41E+00
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TABLE 4.12
COMPARISON OF SCREENING LEVEL SCENARIO MODELED DOSES TO MAMMALS (RIVER OTTER) TO MAMMALIAN TRVS FOR THE
COKE POINT OFFSHORE AREA GROUPING*

Mammalian TRVs (mg/kg

Piscivorous Mammal Exposures via Ingestion of

Piscivorous Mammal Exposures via Ingestion of Sediment,

Piscivorous Mammal Exposures via Ingestion of Sediment,

bw day) Sediment, Benthos, and Surface Water Crab, and Surface Water Fish, and Surface Water
Chemical
NOAEL LOAEL Coke Point | Background | Coke Point | Background| Coke Point | Background Coke Point | Background| Coke Point | Background Coke Point | Background
NOAEL HQ | NOAEL HQ [ LOAEL HQ | LOAEL HQ | NOAEL HQ | NOAEL HQ | LOAEL HQ [LOAEL HQ|NOAEL HQ| NOAEL HQ | LOAEL HQ [ LOAEL HQ
(ORGANOTINS
TRIBUTYLTIN | NA NA NA NA NA NA NA NA NA NA NA NA NA NA
\VOLATILES
1,2-DICHLOROBENZENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BENZENE 2.64E+01 | 2.64E+02 2.15E-03 NA 2.15E-04 NA NA NA NA NA NA NA NA NA
CHLOROFORM 1.50E+01 | 4.10E+01 5.40E-06 NA 1.98E-06 NA NA NA NA NA NA NA NA NA
ETHYLBENZENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TOLUENE 2.60E+01 | 2.60E+02 1.46E-03 NA 1.46E-04 NA NA NA NA NA NA NA NA NA
TOTAL XYLENES 2.10E+00 | 2.60E+00 2.51E-04 NA 2.03E-04 NA NA NA NA NA NA NA NA NA

Italics = Value is greater than background (shown in the NOAEL/LOAEL HQ columns).

Bold = HQ value greater than one

Bold & Italics =HQ value greater than one and exceeds background.

NA = Not available
*Notes:

1) TEQ maximum (screening level scenario) and mean (reasonable maximum scenario) EPC values were calculated by multiplying individual dioxin congener concentrations by a toxicity equivalency factor that relates each to
2,3,7,8-TCDD, and then summing the resulting concentrations.
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TABLE 4.13
COMPARISON OF REASONABLE MAXIMUM SCENARIO MODELED DOSESTO BIRDS (GREAT BLUE HERON) TO AVIAN TRVSFOR THE
COKE POINT OFFSHORE AREA GROUPING*

Avian TRVs(mg/kg-bw | PiscivorousBird Exposuresvia Ingestion of Sediment,

Piscivorous Bird Exposures via Ingestion of Sediment,

Piscivorous Bird Exposuresvia Ingestion of Sediment,

day) Benthos, and Surface Water Crab, and Surface Water Fish, and Surface Water
Chemical
NOAEL LOAEL CokePoaint | Background | CokePoint | Background | CokePoint | Background | CokePoint | Background | CokePoint | Background | CokePoint | Background
NOAEL HQ | NOAEL HQ | LOAEL HQ | LOAEL HQ | NOAEL HQ | NOAEL HQ | LOAEL HQ | LOAEL HQ | NOAEL HQ | NOAEL HQ | LOAEL HQ | LOAEL HQ

DIOXINS

TCDD TEQ (ND =DL) | 1.40E-05 | 1.40E-04 | 6.41E-02 | 594E-02 | 6.41E-03 | 5.94E-03 | NA NA [ NA NA NA NA [ NA NA
INORGANICS

CYANIDE (TOTAL) | | NA ] NA [ NA [ NA | NA | NA NA [ NA NA NA NA [ NA NA
METALS

ALUMINUM 1.10E+02 NA 3.27E-01 3.01E-01 NA NA 1.93E-01 1.74E-01 NA NA 2.30E-01 2.81E-01 NA NA

ANTIMONY 5.10E+00 | 1.28E+01 1.83E-03 2.19E-03 7.29E-04 8.72E-04 1.45E-03 1.72E-03 5.77E-04 6.84E-04 2.36E-03 2.16E-03 9.39E-04 8.61E-04

ARSENIC 2.24E+00 | 7.40E+00 | 1.31E-01 5.09E-02 3.97E-02 1.54E-02 1.09E-01 1.06E-01 3.30E-02 3.21E-02 6.47E-02 6.88E-02 1.96E-02 2.08E-02

BERYLLIUM NA NA NA NA NA NA NA NA NA NA NA NA NA NA

CADMIUM 1.45E+00 | 2.00E+01 | 4.70E-03 2.13E-03 3.41E-04 1.55E-04 2.06E-02 2.38E-02 1.49E-03 1.72E-03 1.84E-03 8.37E-04 1.34E-04 6.07E-05

CHROMIUM 2.66E+00 | 5.00E+00 | 1.55E-01 1.34E-01 8.23E-02 7.13E-02 9.32E-02 7.76E-02 4.96E-02 4.13E-02 1.00E-01 1.15E-01 5.34E-02 6.14E-02

COBALT 7.61E+00 | 2.67E+01 | 1.02E-02 6.87E-03 2.90E-03 1.96E-03 6.45E-03 5.25E-03 1.84E-03 1.50E-03 5.81E-03 4.87E-03 1.66E-03 1.39E-03

COPPER 4.05E+00 | 6.17E+01 | 9.75E-02 5.19E-02 6.40E-03 3.41E-03 5.15E-01 6.59E-01 3.38E-02 4.33E-02 1.39E+00 1.04E+00 9.15E-02 6.85E-02

IRON NA NA NA NA NA NA NA NA NA NA NA NA NA NA

LEAD 1.63E+00 | 113E+01 | 3.34E-01 1.01E-01 4.82E-02 1.45E-02 2.10E-01 6.31E-02 3.03E-02 9.10E-03 2.79E-01 1.01E-01 4.02E-02 1.45E-02

MANGANESE 9.97E+02 NA 2.40E-03 2.38E-03 NA NA 2.73E-03 2.11E-03 NA NA 3.72E-03 4.83E-03 NA NA

MERCURY 4.50E-01 | 9.00E-01 5.31E-03 1.76E-03 2.65E-03 8.79E-04 9.03E-03 9.92E-03 4.52E-03 4.96E-03 1.50E-02 1.57E-02 7.49E-03 7.87E-03

NICKEL 7.74E+01 | 1.07E+02 | 1.63E-03 9.37E-04 1.18E-03 6.78E-04 9.38E-04 7.83E-04 6.78E-04 5.66E-04 8.17E-04 8.11E-04 5.91E-04 5.87E-04

SELENIUM 2.90E-01 | 1.00E+00 | 1.67E-01 8.75E-02 4.83E-02 2.54E-02 6.38E-01 6.95E-01 1.85E-01 2.02E-01 1.07E+00 8.44E-01 3.12E-01 2.45E-01

SILVER 2.02E+00 | 6.05E+01 | 3.11E-03 1.93E-03 1.04E-04 6.44E-05 2.98E-02 2.84E-02 9.94E-04 9.50E-04 3.75E-02 1.79E-02 1.25E-03 5.97E-04

THALLIUM 3.50E-01 NA 5.35E-03 2.73E-03 NA NA 2.08E-03 5.11E-03 NA NA 6.31E-03 7.32E-04 NA NA

TIN 6.80E+00 | 1.69E+01 | 3.04E-02 1.38E-02 1.22E-02 5.54E-03 1.25E-02 1.18E-02 5.04E-03 4.76E-03 1.85E-02 1.27E-02 7.45E-03 5.11E-03

VANADIUM 3.44E-01 NA 3.59E+00 2.92E+00 NA NA 3.04E-01 2.47E-01 NA NA 3.04E-01 2.47E-01 NA NA

ZINC 6.61E+01 | 1.31E+02 | 8.02E-02 3.02E-02 4.05E-02 1.52E-02 1.39E-01 1.33E-01 6.99E-02 6.71E-02 9.83E-02 7.08E-02 4.96E-02 3.57E-02
PAHS

TOTAL HMW PAH (ND = DL) | 3.37E+00 | 337E+01 | 6.55E-01 | 596E-02 | 6.55E-02 | 5.96E-03 | 2.83E-02 2.50E-03 | 2.83E-03 2.50E-04 2.42E-02 228E-03 | 2.42E-03 2.28E-04

TOTAL LMW PAH (ND =DL) | 3.37E+00 | 337E+01 | 325E+00 | 6.76E-02 | 3.25E-01 [ 6.76E-03 | 6.01E-01 5.60E-03 | 6.01E-02 5.60E-04 5.98E-01 6.04E-03 | 5.98E-02 6.04E-04
PCBS

TOTAL PCBS (ND = 0) 1.80E-01 | 1.80E+00 | 1.14E+00 2.50E-01 1.14E-01 2.50E-02 1.38E-01 2.08E-01 1.38E-02 2.08E-02 5.21E-01 4.54E-01 5.21E-02 4.54E-02

TOTAL PCBS (ND =DL) 1.80E-01 | 1.80E+00 | 1.83E+00 3.68E-01 1.83E-01 3.68E-02 2.00E-01 2.72E-01 2.00E-02 2.72E-02 5.42E-01 4.74E-01 5.42E-02 4.74E-02

Italics = Vaueis greater than background (shown in the NOAEL/LOAEL HQ columns).

Bold = HQ value greater than one

Bold & Italics = HQ value greater than one and exceeds background.
ND - Not detected in background.

NA = Not available

-- = Chemica not analyzed for

*Notes:

1) TEQ maximum (screening level scenario) and mean (reasonable maximum scenario) EPC values were calculated by multiplying individual dioxin congener concentrations by atoxicity equivalency factor that relates each to

2,3,7,8-TCDD, and then summing the resulting concentrations.

2) Low molecular weight (LMW) PAH compounds share similar modes of toxicity, and it is appropriate to examine exposures to these compounds as awhole for some ecological receptors. Therefore, concentrations for individual LMW PAHs were summed.
High molecular weight (HMW) PAHSs show the same properties and are similarly summed.
3) PCBsand dioxins were not measured in surface water based on expected fate and transport characteristic for these compounds. Therefore, food web exposures based on surface water are not presented in this table.

4) Dioxinsand VOCs were not analyzed for in crab and fish tissue; therefore the same uptake and exposure assumptions (e.g. sedBAFs) were used for crab and fish ingestion scenarios as were used for ingestion of benthos. Therefore, results are not repeated.
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TABLE 4.14
COMPARISON OF REASONABLE MAXIMUM SCENARIO MODELED DOSES TO BIRDS (OSPREY) TO AVIAN TRVS FOR THE
COKE POINT OFFSHORE AREA GROUPING*

Avian TRVs (mg/kg-bw | Piscivorous Bird Exposures via Ingestion of Sediment, Piscivorous Bird Exposures via Ingestion of Sediment, Piscivorous Bird Exposures via Ingestion of Sediment,
day) Benthos, and Surface Water Crab, and Surface Water Fish, and Surface Water
Chemical
NOAEL LOAEL Coke Point | Background | Coke Point | Background | Coke Point | Background | Coke Point | Background | Coke Point | Background | Coke Point | Background
NOAEL HQ [ NOAEL HQ | LOAEL HQ | LOAEL HQ | NOAEL HQ | NOAEL HQ | LOAEL HQ | LOAEL HQ | NOAEL HQ | NOAEL HQ | LOAEL HQ [ LOAEL HQ

DIOXINS

TCDD TEQ (ND = DL) | 1.40E-05 | 140E-04 | 7.48E-02 | 693E-02 | 7.48E-03 | 6.93E-03 | NA ] NA | NA ] NA ] NA ] NA | NA | NA
INORGANICS

CYANIDE (TOTAL) | Na ] Na ] NA ] NA | NA | NA ] NA ] NA | NA ] NA ] NA | NA | NA | NA
METALS

ALUMINUM 1.10E+02 NA 3.82E-01 3.51E-01 NA NA 2.25E-01 2.03E-01 NA NA 2.69E-01 3.28E-01 NA NA

ANTIMONY 5.10E+00 | 1.28E+01 2.13E-03 2.55E-03 8.50E-04 1.02E-03 1.69E-03 2.00E-03 6.74E-04 7.98E-04 2.75E-03 2.52E-03 1.10E-03 1.00E-03

ARSENIC 2.24E+00 | 7.40E+00 1.53E-01 5.94E-02 4.64E-02 1.80E-02 1.27E-01 1.24E-01 3.85E-02 3.74E-02 7.55E-02 8.03E-02 2.28E-02 2.43E-02

BERYLLIUM NA NA NA NA NA NA NA NA NA NA NA NA NA NA

CADMIUM 1.45E+00 | 2.00E+01 5.48E-03 2.49E-03 3.97E-04 1.81E-04 2.40E-02 2.77E-02 1.74E-03 2.01E-03 2.15E-03 9.76E-04 1.56E-04 7.08E-05

CHROMIUM 2.66E+00 | 5.00E+00 1.81E-01 1.56E-01 9.61E-02 8.32E-02 1.09E-01 9.05E-02 5.79E-02 4.82E-02 1.17E-01 1.35E-01 6.23E-02 7.16E-02

COBALT 7.61E+00 | 2.67E+01 1.19E-02 8.02E-03 3.39E-03 2.28E-03 7.52E-03 6.13E-03 2.14E-03 1.75E-03 6.78E-03 5.68E-03 1.93E-03 1.62E-03

COPPER 4.05E+00 | 6.17E+01 1.14E-01 6.06E-02 7.47E-03 3.98E-03 6.01E-01 7.69E-01 3.95E-02 5.05E-02 1.63E+00 1.22E+00 1.07E-01 7.99E-02

IRON NA NA NA NA NA NA NA NA NA NA NA NA NA NA

LEAD 1.63E+00 | 1.13E+01 3.89E-01 1.17E-01 5.62E-02 1.69E-02 2.45E-01 7.36E-02 3.54E-02 1.06E-02 3.25E-01 1.17E-01 4.70E-02 1.69E-02

MANGANESE 9.97E+02 NA 2.80E-03 2.78E-03 NA NA 3.19E-03 2.47E-03 NA NA 4.34E-03 5.63E-03 NA NA

MERCURY 4.50E-01 | 9.00E-01 6.19E-03 2.05E-03 3.10E-03 1.03E-03 1.05E-02 1.16E-02 5.27E-03 5.78E-03 1.75E-02 1.84E-02 8.74E-03 9.18E-03

NICKEL 7.74E+01 | 1.07E+02 1.90E-03 1.09E-03 1.37E-03 7.91E-04 1.09E-03 9.13E-04 7.91E-04 6.60E-04 9.53E-04 9.46E-04 6.89E-04 6.84E-04

SELENIUM 2.90E-01 1.00E+00 1.94E-01 1.02E-01 5.64E-02 2.96E-02 7.45E-01 8.11E-01 2.16E-01 2.35E-01 1.25E+00 9.85E-01 3.64E-01 2.86E-01

SILVER 2.02E+00 | 6.05E+01 3.63E-03 2.25E-03 1.21E-04 7.51E-05 3.47E-02 3.32E-02 1.16E-03 1.11E-03 4.37E-02 2.09E-02 1.46E-03 6.97E-04

THALLIUM 3.50E-01 NA 6.24E-03 3.19E-03 NA NA 2.43E-03 5.96E-03 NA NA 7.36E-03 8.54E-04 NA NA

TIN 6.80E+00 | 1.69E+01 3.55E-02 1.61E-02 1.43E-02 6.46E-03 1.46E-02 1.38E-02 5.88E-03 5.55E-03 2.16E-02 1.48E-02 8.69E-03 5.96E-03

VANADIUM 3.44E-01 NA 4.19E+00 3.41E+00 NA NA 3.55E-01 2.88E-01 NA NA 3.55E-01 2.88E-01 NA NA

ZINC 6.61E+01 | 1.31E+02 9.36E-02 3.52E-02 4.72E-02 1.78E-02 1.62E-01 1.55E-01 8.16E-02 7.82E-02 1.15E-01 8.26E-02 5.79E-02 4.17E-02
PAHS

TOTAL HMW PAH (ND =DL) 3.37E+00 | 3.37E+01 7.64E-01 6.96E-02 7.64E-02 6.96E-03 3.30E-02 2.91E-03 3.30E-03 2.91E-04 2.82E-02 2.66E-03 2.82E-03 2.66E-04

TOTAL LMW PAH (ND = DL) 3.37E+00 | 3.37E+01 3.79E+00 7.89E-02 3.79E-01 7.89E-03 7.01E-01 6.52E-03 7.01E-02 6.52E-04 6.97E-01 7.03E-03 6.97E-02 7.03E-04
PCBS

TOTAL PCBS (ND =0) 1.80E-01 | 1.80E+00 1.33E+00 2.92E-01 1.33E-01 2.92E-02 1.61E-01 2.43E-01 1.61E-02 2.43E-02 6.08E-01 5.30E-01 6.08E-02 5.30E-02

TOTAL PCBS (ND = DL) 1.80E-01 1.80E+00 2.14E+00 4.29E-01 2.14E-01 4.29E-02 2.34E-01 3.18E-01 2.34E-02 3.18E-02 6.32E-01 5.53E-01 6.32E-02 5.53E-02

Italics = Value is greater than background (shown in the NOAEL/LOAEL HQ columns).

Bold = HQ value greater than one

Bold & Italics = HQ value greater than one and exceeds background.

NA = Not available

*Notes:

1) TEQ maximum (screening level scenario) and mean (reasonable maximum scenario) EPC values were calculated by multiplying individual dioxin congener concentrations by a toxicity equivalency factor that relates each to

2,3,7,8-TCDD, and then summing the resulting concentrations.

2) Low molecular weight (LMW) PAH compounds share similar modes of toxicity, and it is appropriate to examine exposures to these compounds as a whole for some ecological receptors. Therefore, concentrations for individual LMW PAHs were summed.
High molecular weight (HMW) PAHSs show the same properties and are similarly summed.

3) PCBs and dioxins were not measured in surface water based on expected fate and transport characteristic for these compounds. Therefore, food web exposures based on surface water are not presented in this table.

4) Dioxins and VOCs were not analyzed for in crab and fish tissue; therefore the same uptake and exposure assumptions (e.g. sedBAFs) were used for crab and fish ingestion scenarios as were used for ingestion of benthos. Therefore, results are not repeated.

Page 1of 1






TABLE 4.15
COMPARISON OF REASONABLE MAXIMUM SCENARIO MODELED DOSES TO MAMMALS (RACCOON) TO MAMMALIAN TRVS FOR THE
COKE POINT OFFSHORE AREA GROUPING*

Mammalian TRVs (mg/kg]  Piscivorous Mammal Exposures via Ingestion of Sediment, Piscivorous Mammal Exposures via Ingestion of Sediment, Crab, | Piscivorous Mammal Exposures via Ingestion of Sediment, Fish,
bw day) Benthos, and Surface Water and Surface Water and Surface Water
Chemical
NOAEL LOAEL Coke Point Background Coke Point Background Coke Point Background Coke Point Background Coke Point Background Coke Point Background
NOAEL HQ | NOAEL HQ | LOAELHQ | LOAELHQ | NOAELHQ | NOAELHQ | LOAELHQ | LOAELHQ | NOAELHQ | NOAELHQ | LOAELHQ | LOAEL HQ

DIOXINS

TCDD TEQ (ND =DL) | 100E-06 | 1.00E-05 | 146E+00 | 140E+00 | 1.46E-01 | 140E-01 | NA | NA | NA | NA | NA | NA | NA | NA
INORGANICS

CYANIDE (TOTAL) | 687E+01 |  NA | 3.35E-01 | NA | NA | NA | 3356-01 | NA | NA | NA | 167603 | NA [ NA [ NA
METALS

ALUMINUM 1.93E+00 | 1.93E+01 | 7.03E+01 6.47E+01 7.03E+00 6.47E+00 4.13E+01 3.73E+01 4.13E+00 3.73E+00 4.94E+01 6.04E+01 4.94E+00 6.04E+00

ANTIMONY 5.90E-02 | 1.25E+00 5.97E-01 7.15E-01 2.82E-02 3.37E-02 4.73E-01 5.60E-01 2.23E-02 2.65E-02 7.69E-01 7.05E-01 3.63E-02 3.33E-02

ARSENIC 1.04E+00 | 1.26E+00 | 1.07E+00 4.14E-01 8.82E-01 3.42E-01 8.86E-01 8.62E-01 7.31E-01 7.11E-01 5.26E-01 5,60E-01 4.34E-01 4.62E-01

BERYLLIUM 5.32E-01 NA 1.06E-02 1.09E-02 NA NA 1.06E-02 1.09E-02 NA NA 1.06E-02 NA NA NA

CADMIUM 7.70E-01 | 1.00E+01 3.34E-02 1.52E-02 2.57E-03 1.17E-03 1.46E-01 1.69E-01 1.13E-02 1.30E-02 1.31E-02 5.95E-03 1.01E-03 4.58E-04

CHROMIUM 2.40E+00 | 1.31E+01 6.48E-01 5.61E-01 1.18E-01 1.02E-01 3.90E-01 3.24E-01 7.13E-02 5.92E-02 4.20E-01 4.83E-01 7.67E-02 8.81E-02

COBALT 7.33E+00 | 1.18E+02 3.99E-02 2.69E-02 2.48E-03 1.67E-03 2.53E-02 2.06E-02 1.57E-03 1.28E-03 2.28E-02 1.91E-02 1.42E-03 1.19E-03

COPPER 5.60E+00 | 1.54E+01 2.66E-01 1.42E-01 9.68E-02 5.16E-02 1.41E+00 1.80E+00 5.12E-01 6.55E-01 3.81E+00 2.85E+00 1.38E+00 1.04E+00

IRON NA NA NA NA NA NA NA NA NA NA NA NA NA NA

LEAD 4.70E+00 | 8.00E+01 4.37E-01 1.32E-01 2.57E-02 7.75E-03 2.75E-01 8.27E-02 1.62E-02 4.86E-03 3.66E-01 1.32E-01 2.15E-02 7.74E-03

MANGANESE 5.15E+01 | 2.84E+02 1.76E-01 1.74E-01 3.18E-02 3.16E-02 2.00E-01 1.54E-01 3.62E-02 2.80E-02 2.72E-01 3.53E-01 4.93E-02 6.40E-02

MERCURY 1.32E+01 NA 6.83E-04 2.26E-04 NA NA 1.16E-03 1.28E-03 NA NA 1.93E-03 2.03E-03 NA NA

NICKEL 1.70E+00 | 8.00E+01 2.80E-01 1.61E-01 5.95E-03 3.42E-03 1.61E-01 1.34E-01 3.42E-03 2.85E-03 1.40E-01 1.39E-01 2.98E-03 2.96E-03

SELENIUM 143E-01 | 3.30E-01 1.27E+00 6.63E-01 5.50E-01 2.87E-01 4.88E+00 5.32E+00 2.12E+00 2.30E+00 8.22E+00 6.46E+00 3.56E+00 2.80E+00

SILVER 6.02E+00 | 1.16E+02 3.95E-03 2.45E-03 2.05E-04 1.27E-04 3.77E-02 3.61E-02 1.96E-03 1.87E-03 4.75E-02 2.27E-02 2.47E-03 1.18E-03

THALLIUM 7.40E-03 | 7.40E-02 9.56E-01 4.87E-01 9.56E-02 4.87E-02 3.72E-01 9.12E-01 3.72E-02 9.12E-02 1.13E+00 1.30E-01 1.13E-01 1.30E-02

TIN 2.34E+01 | 3.50E+01 3.34E-02 1.51E-02 2.23E-02 1.01E-02 1.38E-02 1.30E-02 9.19E-03 8.67E-03 2.03E-02 1.39E-02 1.36E-02 9.31E-03

VANADIUM 4.16E+00 | 8.31E+00 | 1.12E+00 9.12E-01 NA NA 9.50E-02 7.72E-02 NA NA 9.50E-02 7.72E-02 NA NA

ZINC 7.54E+01 | 3.20E+02 2.66E-01 9.99E-02 6.26E-02 2.35E-02 4.59E-01 4.40E-01 1.08E-01 1.04E-01 3.26E-01 2.34E-01 7.67E-02 5.53E-02
PAHS

TOTAL HMW PAH (ND = DL) | 6.156-01 | 108E+01 | 135E+01 | 123E+00 | 7.71E-01 | 7.03E-02 | 585E-01 | 516E-02 | 333E-02 | 294E-03 | 5.00E-01 | 470E-02 | 285E-02 | 268E-03

TOTAL LMW PAH (ND = DL) | 6.56E+01 | 434E+02 | 631E01 [ 130E02 [ 953E-02 | 19703 | 11700 [ 972604 | 176E-02 | 147604 | 116E-01 [ 106E-03 [ 175E-02 | 160E-04
PCBS

TOTAL PCBS (ND =0) | 9.00E-03 | 890E-02 | 864E+01 | 1.89E+01 | 8.74E+00 | 1.91E+00 | 104E+01 | 157E+01 | 1.05E+00 | 159E+00 | 3.94E+01 | 3.43E+01 | 3.98E+00 | 3.47E+00

TOTAL PCBS (ND = DL) | 9.00E-03 [ 890E-02 | 138E+02 | 278E+01 | 1.40E+01 | 281E+00 | 151E+01 | 2.06E+01 | 153E+00 | 2.08E+00 | 4.09E+01 | 3.58E+01 | 4.14E+00 | 3.62E+00
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TABLE 4.15
COMPARISON OF REASONABLE MAXIMUM SCENARIO MODELED DOSES TO MAMMALS (RACCOON) TO MAMMALIAN TRVS FOR THE
COKE POINT OFFSHORE AREA GROUPING*

Mammalian TRVs (mg/kg]  Piscivorous Mammal Exposures via Ingestion of Sediment, Piscivorous Mammal Exposures via Ingestion of Sediment, Crab, | Piscivorous Mammal Exposures via Ingestion of Sediment, Fish,
bw day) Benthos, and Surface Water and Surface Water and Surface Water
Chemical
NOAEL LOAEL Coke Point Background Coke Point Background Coke Point Background Coke Point Background Coke Point Background Coke Point Background
NOAEL HQ | NOAEL HQ | LOAEL HQ LOAEL HQ NOAEL HQ NOAEL HQ LOAEL HQ LOAEL HQ | NOAEL HQ | NOAEL HQ LOAEL HQ LOAEL HQ
(ORGANOTINS
TRIBUTYLTIN | NA T NA ] NA | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA
\VOLATILES
1,2-DICHLOROBENZENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BENZENE 2.64E+01 2.64E+02 2.09E-03 NA 2.09E-04 NA NA NA NA NA NA NA NA NA
CHLOROFORM 1.50E+01 4.10E+01 5.53E-06 NA 2.02E-06 NA NA NA NA NA NA NA NA NA
ETHYLBENZENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TOLUENE 2.60E+01 2.60E+02 1.51E-03 NA 1.51E-04 NA NA NA NA NA NA NA NA NA
TOTAL XYLENES 2.10E+00 2.60E+00 1.75E-04 NA 1.42E-04 NA NA NA NA NA NA NA NA NA

Italics = Value is greater than background (shown in the NOAEL/LOAEL HQ columns).

Bold = HQ value greater than one

Bold & Italics = HQ value greater than one and exceeds background.

NA = Not available

*Notes:

1) TEQ maximum (screening level scenario) and mean (reasonable maximum scenario) EPC values were calculated by multiplying individual dioxin congener concentrations by a toxicity equivalency factor that relates each to

2,3,7,8-TCDD, and then summing the resulting concentrations.

2) Low molecular weight (LMW) PAH compounds share similar modes of toxicity, and it is appropriate to examine exposures to these compounds as a whole for some ecological receptors. Therefore, concentrations for individual LMW PAHs were summed. High molecular weight
(HMW) PAHSs show the same properties and are similarly summed.

3) PCBs and dioxins were not measured in surface water based on expected fate and transport characteristic for these compounds. Therefore, food web exposures based on surface water are not presented in this table.

4) Dioxins and VOCs were not analyzed for in crab and fish tissue; therefore the same uptake and exposure assumptions (e.g. sedBAFs) were used for crab and fish ingestion scenarios as were used for ingestion of benthos. Therefore, results are not repeated.
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TABLE 4.16
COMPARISON OF REASONABLE MAXIMUM SCENARIO MODELED DOSES TO MAMMALS (RIVER OTTER) TO MAMMALIAN TRVS FOR THE
COKE POINT OFFSHORE AREA GROUPING*

Mammalian TRVs (mg/kd

Piscivorous Mammal Exposures via Ingestion of Sediment,

Piscivorous Mammal Exposures via Ingestion of Sediment,

Piscivorous Mammal Exposures via Ingestion of Sediment,

bw day) Benthos, and Surface Water Crab, and Surface Water Fish, and Surface Water
Chemical
NOAEL LOAEL Coke Point | Background | Coke Point Background Coke Point Background Coke Point | Background | Coke Point Background Coke Point Background
NOAEL HQ | NOAEL HQ | LOAEL HQ | LOAEL HQ | NOAEL HQ | NOAEL HQ | LOAEL HQ | LOAEL HQ | NOAEL HQ | NOAEL HQ | LOAEL HQ | LOAEL HQ

DIOXINS

TCDD TEQ (ND =DL) | 1.00E-06 [ 100E-05 | 1.37E+00 | 131E+00 | 1.37E-01 [ 1.31E-01 | NA [ NA [ NA [ NA | NA | NA | NA | NA
INORGANICS

CYANIDE (TOTAL) | 6.87E+01 [  NA | 3.15E-01 | NA [ NA [ NA | 315e-01 | NA [ NA [ NA | 157E-03 | NA | NA | NA
METALS

ALUMINUM 1.93E+00 | 1.93E+01 | 6.62E+01 6.09E+01 6.62E+00 6.09E+00 3.89E+01 3.51E+01 3.89E+00 3.51E+00 4.65E+01 5.68E+01 4.65E+00 5.68E+00

ANTIMONY 5.90E-02 [ 1.25E+00 5.62E-01 6.73E-01 2.65E-02 3.17E-02 4.45E-01 5.27E-01 2.10E-02 2.49E-02 7.24E-01 6.64E-01 3.42E-02 3.13E-02

ARSENIC 1.04E+00 | 1.26E+00 | 1.01E+00 3.90E-01 8.30E-01 3.22E-01 8.33E-01 8.11E-01 6.88E-01 6.69E-01 4.95E-01 5.27E-01 4.09E-01 4.35E-01

BERYLLIUM 5.32E-01 NA 9.99E-03 1.02E-02 NA NA 9.99E-03 1.02E-02 NA NA 9.99E-03 NA NA NA

CADMIUM 7.70E-01 | 1.00E+01 3.15E-02 1.43E-02 2.42E-03 1.10E-03 1.38E-01 1.59E-01 1.06E-02 1.22E-02 1.23E-02 5.60E-03 9.49E-04 4.31E-04

CHROMIUM 2.40E+00 | 1.31E+01 6.10E-01 5.28E-01 1.11E-01 9.64E-02 3.67E-01 3.05E-01 6.71E-02 5.58E-02 3.95E-01 4.54E-01 7.22E-02 8.30E-02

COBALT 7.33E+00 | 1.18E+02 3.76E-02 2.54E-02 2.33E-03 1.58E-03 2.38E-02 1.94E-02 1.48E-03 1.20E-03 2.15E-02 1.80E-02 1.33E-03 1.12E-03

COPPER 5.60E+00 [ 1.54E+01 2.51E-01 1.34E-01 9.11E-02 4.85E-02 1.32E+00 1.70E+00 4.82E-01 6.16E-01 3.58E+00 2.68E+00 1.30E+00 9.76E-01

IRON NA NA NA NA NA NA NA NA NA NA NA NA NA NA

LEAD 4.70E+00 | 8.00E+01 4.12E-01 1.24E-01 2.42E-02 7.29E-03 2.59E-01 7.78E-02 1.52E-02 4.57E-03 3.44E-01 1.24E-01 2.02E-02 7.29E-03

MANGANESE 5.15E+01 | 2.84E+02 1.65E-01 1.64E-01 3.00E-02 2.97E-02 1.88E-01 1.45E-01 3.41E-02 2.64E-02 2.56E-01 3.32E-01 4.64E-02 6.02E-02

MERCURY 1.32E+01 NA 6.43E-04 2.13E-04 NA NA 1.09E-03 1.20E-03 NA NA 1.82E-03 1.91E-03 NA NA

NICKEL 1.70E+00 | 8.00E+01 2.63E-01 1.51E-01 5.60E-03 3.22E-03 1.51E-01 1.26E-01 3.22E-03 2.69E-03 1.32E-01 1.31E-01 2.80E-03 2.78E-03

SELENIUM 1.43E-01 | 3.30E-01 1.19E+00 6.24E-01 5.17E-01 2.70E-01 4.60E+00 5.00E+00 1.99E+00 2.17E+00 7.74E+00 6.08E+00 3.35E+00 2.64E+00

SILVER 6.02E+00 | 1.16E+02 3.72E-03 2.30E-03 1.93E-04 1.19E-04 3.55E-02 3.39E-02 1.84E-03 1.76E-03 4.47E-02 2.13E-02 2.32E-03 1.11E-03

THALLIUM 7.40E-03 | 7.40E-02 8.99E-01 4.59E-01 8.99E-02 4.59E-02 3.50E-01 8.59E-01 3.50E-02 8.59E-02 1.06E+00 1.22E-01 1.06E-01 1.22E-02

TIN 2.34E+01 | 3.50E+01 3.14E-02 1.42E-02 2.10E-02 9.50E-03 1.29E-02 1.22E-02 8.65E-03 8.16E-03 1.91E-02 1.31E-02 1.28E-02 8.77E-03

VANADIUM 4.16E+00 | 8.31E+00 | 1.06E+00 8.58E-01 NA NA 8.94E-02 7.26E-02 NA NA 8.94E-02 7.26E-02 NA NA

ZINC 7.54E+01 | 3.20E+02 2.50E-01 9.40E-02 5.89E-02 2.22E-02 4.32E-01 4.14E-01 1.02E-01 9.76E-02 3.06E-01 2.21E-01 7.22E-02 5.20E-02
PAHS

TOTAL HMW PAH (ND = DL) | 6.15E-01 | 108E+01 | 1.28E+01 | 1.16E+00 | 7.26E-01 | 6.62E-02 | 551E-01 | 485E-02 | 3.14E-02 | 276E-03 | 470E-01 | 442E-02 | 2.68E-02 | 2.52E-03

TOTAL LMW PAH (ND = DL) | 656E+01 | 434E+02 | 594E-01 [ 122602 [ 897E02 | 185603 | 110E-010 | 918E-04 | 166E-02 | 1.39E-04 | 1.09E-01 | 9.99E-04 [ 1.65E-02 [ 1.51E-04
PCBS

TOTAL PCBS (ND = 0) 9.00E-03 | 8.90E-02 8.13E+01 1.78E+01 8.22E+00 1.80E+00 9.80E-+00 1.48E+01 9.91E-01 1.50E+00 3.71E+01 3.23E+01 3.75E+00 3.27E+00

TOTAL PCBS (ND =DL) 9.00E-03 | 8.90E-02 1.30E+02 2.61E+01 1.32E+01 2.64E+00 1.43E+01 1.94E+01 1.44E+00 1.96E+00 3.85E+01 3.37E+01 3.89E+00 3.41E+00
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TABLE 4.16
COMPARISON OF REASONABLE MAXIMUM SCENARIO MODELED DOSES TO MAMMALS (RIVER OTTER) TO MAMMALIAN TRVS FOR THE
COKE POINT OFFSHORE AREA GROUPING*

Mammalian TRVs (mg/kd

Piscivorous Mammal Exposures via Ingestion of Sediment,

Piscivorous Mammal Exposures via Ingestion of Sediment,

Piscivorous Mammal Exposures via Ingestion of Sediment,

bw day) Benthos, and Surface Water Crab, and Surface Water Fish, and Surface Water
Chemical
NOAEL LOAEL Coke Point | Background | Coke Point Background Coke Point Background Coke Point | Background | Coke Point Background Coke Point Background
NOAEL HQ | NOAEL HQ [ LOAEL HQ | LOAEL HQ NOAEL HQ | NOAEL HQ | LOAEL HQ | LOAEL HQ | NOAEL HQ | NOAEL HQ | LOAEL HQ | LOAEL HQ
ORGANOTINS
TRIBUTYLTIN NA | NA ] NA NA NA NA NA | NA | NA | NA NA | NA | NA | NA
VOLATILES
1,2-DICHLOROBENZENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BENZENE 2.64E+01 2.64E+02 1.97E-03 NA 1.97E-04 NA NA NA NA NA NA NA NA NA
CHLOROFORM 1.50E+01 4.10E+01 5.40E-06 NA 1.98E-06 NA NA NA NA NA NA NA NA NA
ETHYLBENZENE NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TOLUENE 2.60E+01 2.60E+02 1.42E-03 NA 1.42E-04 NA NA NA NA NA NA NA NA NA
TOTAL XYLENES 2.10E+00 2.60E+00 1.71E-04 NA 1.38E-04 NA NA NA NA NA NA NA NA NA

Italics = Value is greater than background (shown in the NOAEL/LOAEL HQ columns).

Bold = HQ value greater than one

Bold & Italics = HQ value greater than one and exceeds background.

NA = Not available
*Notes:

1) TEQ maximum (screening level scenario) and mean (reasonable maximum scenario) EPC values were calculated by multiplying individual dioxin congener concentrations by a toxicity equivalency factor that relates each to
2,3,7,8-TCDD, and then summing the resulting concentrations.
2) Low molecular weight (LMW) PAH compounds share similar modes of toxicity, and it is appropriate to examine exposures to these compounds as a whole for some ecological receptors. Therefore, concentrations for individual LMW PAHs were summed. High

molecular weight (HMW) PAHSs show the same properties and are similarly summed.

3) PCBs and dioxins were not measured in surface water based on expected fate and transport characteristic for these compounds. Therefore, food web exposures based on surface water are not presented in this table.

4) Dioxins and VOCs were not analyzed for in crab and fish tissue; therefore the same uptake and exposure assumptions (e.g. sedBAFs) were used for crab and fish ingestion scenarios as were used for ingestion of benthos. Therefore, results are not repeated.
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TABLE 4.1

7

COMPARISON OF REASONABLE MAXIMUM SCENARIO MODELED DOSES TO BIRDS (HERON) TO AVIAN TRVS WITH
CONSIDERATION OF HERON AREA USE FACTORS

Avian TRVs
(mg/kg-bw day)

Reasonable Maximum NOAEL HQs

Reasonable Maximum LOAEL HQs

HQ Based on HQ Based on | Background HQ Based on HQ Based on | Background
Chemical Constant Use of | Large Home Risk Constant Use of Large Home Risk
NOAEL LOAEL Coke Point/Small Range Coke Point/Small Range
Home Range Home Range
AUF: AUF: AUF: AUF: AUF: AUF:
100% 10% 0% 100% 10% 0%
Piscivorous Bird Exposures via Ingestion of Sediment, Benthos, and Surface Water
METALS
[ VANADIUM 3.44E-01 | NA 3.59E+00 | 2.99E+00 | 2.92E+00 NA NA NA
(PAHS
[ TOTAL LMW PAH (ND =DL) 3.37E+00 | 3.37E+01 325E+00 | 3.86E-01 | 6.76E-02 3.25E-01 3.86E-02 6.76E-03
PCBS
TOTAL PCBS (ND =0) 1.80E-01 1.80E+00 1.14E+00 3.40E-01 2.50E-01 1.14E-01 3.40E-02 2.50E-02
TOTAL PCBS (ND = DL) 1.80E-01 1.80E+00 1.83E+00 5.14E-01 3.68E-01 1.83E-01 5.14E-02 3.68E-02
Piscivorous Bird Exposures via Ingestion of Sediment, Fish, and Surface Water
METALS
COPPER 4.05E+00 6.17E+01 1.39E+00 1.08E+00 1.04E+00 9.15E-02 7.08E-02 6.85E-02
SELENIUM 2.90E-01 1.00E+00 1.07E+00 8.67E-01 8.44E-01 3.12E-01 2.52E-01 2.45E-01

Italics = Dose from Coke Point greater than dose from background.

Bold = HQ greater than one.

Bold and italics = Dose from Coke Point greater than dose from background and HQ greater than one.
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TABLE 4.18

COMPARISON OF REASONABLE MAXIMUM SCENARIO MODELED DOSESTO BIRDS (OSPREY) TO AVIAN TRVSWITH
CONSIDERATION OF OSPREY AREA USE FACTORS

Avian TRVs
(mg/kg-bw day)

Reasonable Maximum NOAEL HQs

Reasonable Maximum LOAEL HQs

HQ Based on | HQ Based on | HQ Based on | Background HQ Based on | HQ Based on | HQ Based on | Background
Chemical Constant Use [ Small Home | LargeHome Risk Constant Useof | Small Home | LargeHome Risk
NOAEL LOAEL of Coke Point Range Range Coke Paint Range Range
AUE: AUE: AUE: AUE: AUE: AUE: AUE: AUE:
100% 68% 25% 0% 100% 68% 25% 0%
Piscivorous Bird Exposures via | ngestion of Sediment, Benthos, and Surface Water
METALS
[ VANADIUM 3.44E-01 | NA 419E+00 | 3.94E+00 | 3.60E+00 | 3.41E+00 NA NA | NA [ NA
(PAHS
([ TOTAL LMW PAH (ND = DL) 3.37E+00 | 3.37E+01 3.79E+00 | 2.60E+00 | 1.01E+00 | 7.89E-02 3.79E-01 2.60E-01 | 1.01E-01 | 7.89E-03
PCBS
TOTAL PCBS (ND = 0) 1.80E-01 1.80E+00 1.33E+00 1.00E+00 5.52E-01 2.92E-01 1.33E-01 1.00E-01 5.52E-02 2.92E-02
TOTAL PCBS(ND =DL) 1.80E-01 1.80E+00 2.14E+00 1.59E+00 8.56E-01 4.29E-01 2.14E-01 1.59E-01 8.56E-02 4.29E-02
Piscivorous Bird Exposures via I ngestion of Sediment, Fish, and Surface Water
METALS
COPPER 4.05E+00 6.17E+01 1.63E+00 1.50E+00 1.32E+00 1.22E+00 1.07E-01 9.81E-02 8.66E-02 7.99E-02
SELENIUM 2.90E-01 1.00E+00 1.25E+00 1.17E+00 1.05E+00 9.85E-01 3.64E-01 3.39E-01 3.05E-01 2.86E-01

Italics = Dose from Coke Point greater than dose from background.

Bold = HQ greater than one.

Bold and italics = Dose from Coke Point greater than dose from background and HQ greater than one.
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TABLE 4.19
COMPARISON OF REASONABLE MAXIMUM SCENARIO MODELED DOSESTO MAMMALS (RACCOON) TO MAMMALIAN TRVSWITH
CONSIDERATION OF RACCOON AREA USE FACTORS

Mammalian TRVs (mg/kg-bw

Reasonable Maximum NOAEL HQs

Reasonable Maximum LOAEL HQs

day)
HQ Based on | HQ Based on | HQ Based on | Background HQ Based on HQBasedon | HQ Based on | Background
Chemical Constant Use | Small Home | LargeHome Risk Constant Useof | Small Home LargeHome Risk
NOAEL LOAEL of Coke Point Range Range Coke Point Range Range
ALIE- ALIE- ALIE- ALIE- ALIE- ALIE- ALIE- ALIE-
100% 50% 10% 0% 100% 50% 10% 0%
Piscivorous Mammal Exposures via I ngestion of Sediment, Benthos, and Surface Water
DIOXINS
Il TCDD TEQ (ND =DL) 1.00E-06 |  1.00E-05 146E+00 | 1.43E+00 | 1.40E+00 | 1.40E+00 146E-00 | 143E-01 | 140E-01 | 1.40E-01
METALS
ALUMINUM 1.93E+00 1.93E+01 7.03E+01 6.75E+01 6.52E+01 6.47E+01 7.03E+00 6.75E+00 6.52E+00 6.47E+00
ARSENIC 1.04E+00 1.26E+00 1.07E+00 7.41E-01 4.80E-01 4.14E-01 8.82E-01 6.12E-01 3.96E-01 3.42E-01
COPPER 5.60E+00 1.54E+01 2.66E-01 2.04E-01 1.54E-01 1.42E-01 9.68E-02 7.42E-02 5.61E-02 5.16E-02
SELENIUM 1.43E-01 3.30E-01 1.27E+00 9.66E-01 7.23E-01 6.63E-01 5.50E-01 4.18E-01 3.14E-01 2.87E-01
VANADIUM 4.16E+00 8.31E+00 1.12E+00 1.02E+00 9.33E-01 9.12E-01 5.62E-01 5.09E-01 4.67E-01 4.56E-01
PAHS
I TOTAL HMW PAH (ND = DL) 6.15E-01 | 1.08E+01 1.35E+01 | 7.39E+00 | 247E+00 | 1.23E+00 771E-00 | 421E-00 | 140E-00 | 7.03E-02
PCBS
TOTAL PCBS (ND =0) 9.00E-03 8.90E-02 8.64E+01 5.26E+01 2.57E+01 1.89E+01 8.74E+00 5.32E+00 2.59E+00 1.91E+00
TOTAL PCBS (ND = DL) 9.00E-03 8.90E-02 1.38E+02 8.31E+01 3.88E+01 2.78E+01 1.40E+01 8.40E+00 3.93E+00 2.81E+00
Piscivorous Mammal Exposures via I ngestion of Sediment, Crab, and Surface Water
DIOXINS
Il TCDD TEQ (ND =DL) 1.00E-06 |  1.00E-05 146E+00 | 1.43E+00 | 1.40E+00 | 1.40E+00 146E-00 | 143E-01 | 140E-01 | 1.40E-01
METALS
ALUMINUM 1.93E+00 1.93E+01 4.13E+01 3.93E+01 3.77E+01 3.73E+01 4.13E+00 3.93E+00 3.77E+00 3.73E+00
COPPER 5.60E+00 1.54E+01 1.41E+00 1.60E+00 1.76E+00 1.80E+00 5.12E-01 5.83E-01 6.41E-01 6.55E-01
SELENIUM 1.43E-01 3.30E-01 4.88E+00 5.10E+00 5.27E+00 5.32E+00 2.12E+00 2.21E+00 2.28E+00 2.30E+00
PCBS
TOTAL PCBS (ND =0) 9.00E-03 8.90E-02 1.04E+01 1.31E+01 1.52E+01 1.57E+01 1.05E+00 1.32E+00 1.54E+00 1.59E+00
TOTAL PCBS (ND = DL) 9.00E-03 8.90E-02 1.51E+01 1.79E+01 2.00E+01 2.06E+01 1.53E+00 1.81E+00 2.03E+00 2.08E+00
Piscivorous Mammal Exposures via I ngestion of Sediment, Fish, and Surface Water
METALS
ALUMINUM 1.93E+00 1.93E+01 4.94E+01 5.49E+01 5.93E+01 6.04E+01 4.94E+00 5.49E+00 5.93E+00 6.04E+00
COPPER 5.60E+00 1.54E+01 3.81E+00 3.33E+00 2.95E+00 2.85E+00 1.38E+00 1.21E+00 1.07E+00 1.04E+00
SELENIUM 1.43E-01 3.30E-01 8.22E+00 7.34E+00 6.64E+00 6.46E+00 3.56E+00 3.18E+00 2.88E+00 2.80E+00
THALLIUM 7.40E-03 7.40E-02 1.13E+00 6.28E-01 2.29E-01 1.30E-01 1.13E-01 6.28E-02 2.29E-02 1.30E-02
PCBS
TOTAL PCBS (ND =0) 9.00E-03 8.90E-02 3.94E+01 3.68E+01 3.48E+01 3.43E+01 3.98E+00 3.73E+00 3.52E+00 3.47E+00
TOTAL PCBS (ND = DL) 9.00E-03 8.90E-02 4.09E+01 3.84E+01 3.63E+01 3.58E+01 4.14E+00 3.88E+00 3.68E+00 3.62E+00

Italics = Dose from Coke Point greater than dose from background.

Bold = HQ greater than one.

Bold and italics = Dose from Coke Point greater than dose from background and HQ greater than one.
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TABLE 4.20

COMPARISON OF REASONABLE MAXIMUM SCENARIO MODELED DOSESTO MAMMALS(OTTER) TO MAMMALIAN TRVSWITH

CONSIDERATION OF OTTER AREA USE FACTORS

Mammalian TRVs (mg/kg-bw Reasonable Maximum NOAEL HQs

Reasonable Maximum LOAEL HQs

day)
HQ Based on | HQ Based on | HQ Based on | Background HQ Basedon | HQ Based on | HQ Based on | Background
Chemical Constant Use| Small Home | Large Home Risk Constant Useof | Small Home | LargeHome Risk
NOAEL LOAEL of Coke Point Range Range Coke Point Range Range
AUF: AUFE: AUF: AUF: AUF: AUF: AUFE: AUF:
100% 50% 10% 0% 100% 50% 10% 0%
Piscivorous Mammal Exposures via I ngestion of Sediment, Benthos, and Surface Water
DIOXINS
I[ TCDD TEQ (ND =DL) 100E-06 | 1.00E-05 137E+00 | 1.34E+00 [ 1.32E+00 | 1.31E+00 137E-01 [ 134501 | 132601 | 1.31E-01
METALS
ALUMINUM 1.93E+00 1.93E+01 6.62E+01 6.35E+01 6.14E+01 6.09E+01 6.62E+00 6.35E+00 6.14E+00 6.09E+00
ARSENIC 1.04E+00 1.26E+00 1.01E+00 6.98E-01 4.51E-01 3.90E-01 8.30E-01 5.76E-01 3.73E-01 3.22E-01
SELENIUM 1.43E-01 3.30E-01 1.19E+00 9.09E-01 6.81E-01 6.24E-01 5.17E-01 3.94E-01 2.95E-01 2.70E-01
VANADIUM 4.16E+00 8.31E+00 1.06E+00 9.57E-01 8.78E-01 8.58E-01 5.29E-01 4.79E-01 4.39E-01 4.30E-01
PAHS
|| TOTAL HMW PAH (ND = DL) 6.156-01 | 1.08E+01 128E+01 | 6.96E+00 | 2.32E+00 | 1.16E+00 726E-00 | 396E-01 | 1.32E-01 | 6.62E-02
PCBS
TOTAL PCBS (ND = 0) 9.00E-03 8.90E-02 8.13E+01 4.96E+01 2.41E+01 1.78E+01 8.22E+00 5.01E+00 2.44E+00 1.80E+00
TOTAL PCBS (ND =DL) 9.00E-03 8.90E-02 1.30E+02 7.82E+01 3.65E+01 2.61E+01 1.32E+01 7.90E+00 3.70E+00 2.64E+00
Piscivorous Mammal Exposures via | ngestion of Sediment, Crab, and Surface Water
DIOXINS
I[ TCDD TEQ (ND =DL) 100E-06 | 1.00E-05 137E+00 | 1.34E+00 [ 1.32E+00 | 1.31E+00 137E-01 [ 134501 | 13201 | 1.31E-01
METALS
ALUMINUM 1.93E+00 1.93E+01 3.89E+01 3.70E+01 3.55E+01 3.51E+01 3.89E+00 3.70E+00 3.55E+00 3.51E+00
COPPER 5.60E+00 1.54E+01 1.32E+00 1.51E+00 1.66E+00 1.70E+00 4.82E-01 5.49E-01 6.03E-01 6.16E-01
SELENIUM 1.43E-01 3.30E-01 4.60E+00 4.80E+00 4.96E+00 5.00E+00 1.99E+00 2.08E+00 2.15E+00 2.17E+00
PCBS
TOTAL PCBS (ND = 0) 9.00E-03 8.90E-02 9.80E+00 7.33E+00 5.35E+00 4.86E+00 9.91E-01 7.41E-01 5.41E-01 4.91E-01
TOTAL PCBS (ND = DL) 9.00E-03 8.90E-02 1.43E+01 1.03E+01 7.15E+00 6.36E+00 1.44E+00 1.04E+00 7.23E-01 6.43E-01
Piscivorous Mammal Exposures via Ingestion of Sediment, Fish, and Surface Water
METALS
ALUMINUM 1.93E+00 1.93E+01 4.65E+01 5.17E+01 5.58E+01 5.68E+01 4.65E+00 5.17E+00 5.58E+00 5.68E+00
COPPER 5.60E+00 1.54E+01 3.58E+00 3.13E+00 2.77E+00 2.68E+00 1.30E+00 1.14E+00 1.01E+00 9.76E-01
SELENIUM 1.43E-01 3.30E-01 7.74E+00 6.91E+00 6.25E+00 6.08E+00 3.35E+00 2.99E+00 2.71E+00 2.64E+00
THALLIUM 7.40E-03 7.40E-02 1.06E+00 5.91E-01 2.16E-01 1.22E-01 1.06E-01 5.91E-02 2.16E-02 1.22E-02
PCBS
TOTAL PCBS (ND = 0) 9.00E-03 8.90E-02 3.71E+01 3.47E+01 3.28E+01 3.23E+01 3.75E+00 3.51E+00 3.31E+00 3.27E+00
TOTAL PCBS (ND =DL) 9.00E-03 8.90E-02 3.85E+01 3.61E+01 3.42E+01 3.37E+01 3.89E+00 3.65E+00 3.46E+00 3.41E+00

Italics = Dose from Coke Point greater than dose from background.

Bold = HQ greater than one.

Bold and italics = Dose from Coke Point greater than dose from background and HQ greater than one.
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TABLES.1
ARSENIC SPECIATION IN AQUATIC ORGANISMS

Average of
Total Arsenic |Average of Inorganic| Inorganic Arsenic | Number of | Minimum Percent | Maximum Percent | Average of Percent
MATRIX (mg/kg) Arsenic (mg/kg) Qualifier Samples Inorganic Arsenic | Inorganic Arsenic | Inorganic Arsenic
Coke Point Offshore Area
Crab Meat 0.1765 0.02 2 11.2 11.5 11.3
Crab Mustard 0.8175 0.0625 2 6.9 8.5 7.7
Fish Whole Body 0.1615 0.0645 2 34.8 41.9 38.4
Patapsco River Background
Crab Meat 0.261 0.022 2 8.0 8.7 8.4
Crab Mustard 0.66 0.0475 2 6.2 8.5 7.4
Fish Filet 0.021 0.004 J 1 19.0 19.0 19.0
Fish Filet 0.023 0.003 U 1 13.0 13.0 13.0
Average Percent Inorganic Arsenic in Coke Point Offshore Area Tissue = 10.4
Average Percent Inorganic Arsenic in Patapsco River Background Area Tissue = 12.0







[Scenario Timeframe: Current

Medium: Sediment

Exposure Medium:  Sediment

Exposure Point: Coke Point Offshore Ares

TABLES.21

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICAL S OF POTENTIAL CONCERN

RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA - SEDIMENT

CAS Number chemica Minimum® | Minimm | Madmom® | Madimum | Locetion of Maxirmum Goncentration Detection Renge of Detection Limits Concentration® | Background @ | Screening corc Rgg;r;?;:f
Concentration | Qualifier [ Concentration | Qualifier Frequency Used for Screening Value Toxicity Value Flag . )
Deletion or Selection

BUTYLTINS
688-73-3 [TRIBUTYLTIN | 190E02 J 1.90E-02 J mg/kg SB1 1/13 2.50E-03 - 8.90E-03 1.90E-02 NA [ 1ieEv02 N[ No BSL
DIOXINS

HOTEQNDDL [WHO TEQ (ND=DL) | 370E-06 7.77E-05 mg/kg BH-SED-10-00_10 27127 1,60E-05 - 1.60E-05 7.77E-05 NA [ 50304 [ No BSL
METALS
7429-90-5 ALUMINUM 8.92E+03 J 2.51E+04 mg/kg BH-SED-03F-00_10 19/19 2.80E+00 - 3.21E+01 2.51E+04 NA NA No NSL
7440-36-0 ANTIMONY 2.80E-01 L 3.30E+00 J mg/kg BH-SED-03F-00_10 37/37 1.90E-01 - 2.80E+00 3.30E+00 NA 2356402 N | No BSL
7440-38-2 ARSENIC 4.50E+00 7.20E+01 mg/kg SP09-02 37/37 9.50E-02 - 1.60E+00 7.20E+01 NA 436E+01 C | Yes ASL
7440-41-7 BERYLLIUM 5.00E-01 2.20E+00 mg/kg | SP09-02 / BH-SED-21-00_10 / BH-SED-20-00_10 / BH-SED-19-00_10 37/37 9.50E-02 - 8.00E-01 2.20E+00 NA 549E+01 N | No BSL
7440-43-9 CADMIUM 3.60E-01 7.70E+00 mg/kg SP09-02 37/37 9.50E-02 - 1.40E+00 7.70E+00 NA 980E+02 N | No BSL
16065-83-1 CHROMIUM, TRIVALENT 4.20E+01 K 5.04E+02 mg/kg BH-SED-03F-00_10 37/37 1.90E-01 - 1.40E+00 5.04E+02 NA 764E+04 N | No BSL
7440-48-4 COBALT 1.35E+01 5.30E+01 mg/kg SP09-03 19/19 4.70E-02 - 8.00E+00 5.30E+01 NA 118E+03 N | No BSL
7440-50-8 COPPER 2.74E+01 5.95E+02 L mg/kg BH-SED-03C-00_09 37/37 1.90E-01 - 4.00E+00 5.95E+02 NA 157E+05 N | No BSL
57-12-5 CYANIDE 2.60E-01 B 8.40E+01 mg/kg SB1 16/19 9.40E-01 - 6.90E+00 8.40E+01 NA 784E+04 N | No BSL
7439-89-6 IRON 2.87E+04 1.20E+05 mg/kg SP09-03 19119 4.70E+00 - 7.52E+01 1.20E+05 NA NA No NSL
7439-92-1 LEAD 4.30E+01 1.28E+03 mg/kg SP09-02 37/37 9.50E-02 - 8.30E-01 1.28E+03 NA NA No NSL
7439-96-5 MANGANESE 6.75E+02 1.50E+03 mg/kg BH-SED-19-00_10/ S-B1 19/19 4.70E-02 - 2.40E+00 1.50E+03 NA 806E+03 N | No BSL
7439-97-6 MERCURY 1.30E-01 1.70E+00 mg/kg BH-SED-10-00_09 37/37 3,10E-02 - 9.00E-02 1.70E+00 NA 823E+01 N | No BSL
7440-02-0 NICKEL 1.77E+01 5.64E+01 mg/kg BH-SED-10-00_09 37/37 9.50E-02 - 6.40E+00 5.64E+01 NA 672E403 N | No BSL
7782-49-2 SELENIUM 3.20E-01 J 1.23E+01 L mg/kg SP09-02 37/37 4.70E-01 - 1.40E+00 1.23E+01 NA 420E+04 N | No BSL
7440-22-4 SILVER 1.20E-01 2.80E+00 mg/kg BH-SED-03C-00_09 / SP09-02 37/37 9.50E-02 - 8.00E-01 2.80E+00 NA 168E+03 N | No BSL
7440-28-0 THALLIUM 2.20E-01 9.80E-01 mg/kg SP09-02 33/37 9.50E-02 - 1.60E+00 9.80E-01 NA NA No NSL
7440-31-5 TIN 2.60E+00 2.00E+02 mg/kg BH-SED-03F-00_10 19/19 4.70E-01 - 1.61E+01 2.00E+02 NA NA No NSL
7440-62-2 VANADIUM 6.35E+01 1.70E+02 mg/kg BH-SED-03F-00_10 9/9 1.30E-01 - 2.40E-01 1.70E+02 NA 420E+04 N | No BSL
7440-66-6 ZINC 9.95E+01 2.73E+03 mg/kg BH-SED-10-00_09 37/37 4.70E-01 - 6.70E+00 2.73E+03 NA NA No NSL
PAHS
90-12-0 1-METHYLNAPHTHALENE 1.50E-02 J 3.30E+00 mg/kg SP09-02 37/37 3.20E-02 - 2.20E+00 3.30E+00 NA 520E+02 C | No BSL
01-57-6 2-METHYLNAPHTHALENE 2.70E-02 J 6.50E+00 mg/kg BH-SED-03B-00_09 37/37 3.20E-02 - 2.20E+00 6.50E+00 NA 121E+03 N | No BSL
83-32-9 ACENAPHTHENE 4.20E-02 J 5.90E+00 mg/kg BH-SED-03B-00_09 37/37 3.20E-02 - 2.20E+00 5.90E+00 NA 181E+04 N | No BSL
208-96-8 ACENAPHTHYLENE 5.70E-02 J 4.10E+01 mg/kg SP09-02 37/37 3.20E-02 - 2.20E+00 4.10E+01 NA 181E+04 C| No BSL
120-12-7 ANTHRACENE 1.40E-01 J 2.10E+01 mg/kg BH-SED-07-00_09 37/37 6.30E-02 - 1.10E+01 2.10E+01 NA 904E+04 N | No BSL
56-55-3 BENZO(A)ANTHRACENE 2.80E-01 6.10E+01 mg/kg BH-SED-07-00_09 37/37 3.20E-02 - 2.70E+00 6.10E+01 NA 961E+00 C | Yes ASL
50-32-8 BENZO(A)PYRENE 3.20E-01 5.60E+01 mg/kg BH-SED-07-00_09 37/37 3.20E-02 - 2.70E+00 5.60E+01 NA 961E-01 C | VYes ASL
205-99-2 BENZO(B)FLUORANTHENE 5.80E-01 5.30E+01 mg/kg BH-SED-05-00_09 37/37 3.20E-02 - 2.20E+00 5.30E+01 NA 961E+00 C | Yes ASL
191-24-2 BENZO(GHI)PERYLENE 2.20E-01 3/ 2.00E+01 mg/kg BH-SED-06-00_09 37/37 3.20E-02 - 2.20E+00 2.00E+01 NA 904E+03 N | No BSL
207-08-9 BENZO(K)FLUORANTHENE 1.90E-01 J 1.80E+01 mg/kg BH-SED-07-00_09 19/37 3.20E-02 - 2.20E+00 1.80E+01 NA 961E+01 C | No BSL
218-01-9 CHRY SENE 2.80E-01 6.30E+01 mg/kg BH-SED-07-00_09 37/37 3.20E-02 - 2.70E+00 6.30E+01 NA 961E+02 C | No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 8.60E-02 J 6.30E+00 mg/kg BH-SED-06-00_09 34/37 3.20E-02 - 2.20E+00 6.30E+00 NA 961E-01 C | VYes ASL
206-44-0 FLUORANTHENE 5.30E-01 1.40E+02 mg/kg BH-SED-07-00_09 37/37 3.20E-02 - 2.70E+00 1.40E+02 NA 121E+04 N | No BSL
86-73-7 FLUORENE 6.30E-02 4.50E+00 mg/kg SP09-02 37/37 3.20E-02 - 2.20E+00 4.50E+00 NA 121E+04 N | No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 1.80E-01 J 2.50E+01 mg/kg BH-SED-05-00_09 37/37 3.20E-02 - 2.20E+00 2.50E+01 NA 961E+00 C | Yes ASL
01-20-3 NAPHTHALENE 4.60E-01 7.20E+03 mg/kg BH-SED-03B-00_09 37/37 3.20E-02 - 1.10E+02 7.20E+03 NA 603E+03 C | Yes ASL
85-01-8 PHENANTHRENE 2.40E-01 2.00E+01 mg/kg BH-SED-03B-00_09 / SP09-02 37/37 3.20E-02 - 2.20E+00 2.00E+01 NA 904E+03 N | No BSL
129-00-0 PYRENE 3.50E-01 5.90E+01 mg/kg BH-SED-05-00_09 37/37 3.20E-02 - 2.20E+00 5.90E+01 NA 9.04E+03 N | No BSL
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TABLES.21

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICAL S OF POTENTIAL CONCERN

[Scenario Timeframe: Current

Medium: Sediment

Exposure Medium:  Sediment

Exposure Point: Coke Point Offshore Ares

RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA - SEDIMENT

CAS Number chemica Minimum® | Minimm | Madmom® | Madimum | Locetion of Maxirmum Goncentration Detection Renge of Detection Limits Concentration® | Background @ | Screening corc Rg;;r;?;:f
Concentration | Qualifier [ Concentration | Qualifier Frequency Used for Screening Value Toxicity Value Flag . )
Déletion or Selection|
PCB CONGENERS
[PCBs TOTAL PCBs(ND=DL) 1.17E-02 4.89E-01 mg/kg S-B1 26/27 2.80E-03 - 2.80E-03 4.89E-01 NA 1.08E-03 Yes ASL
OLATILE ORGANIC COMPOUNDS
71-43-2 BENZENE 4.00E-03 J 7.90E-02 mg/kg BH-SED-13A-00_09 3/33 6.60E-03 - 2.90E-02 7.90E-02 NA 7.13E+04 C No BSL
100-41-4 ETHYLBENZENE 4.90E-03 J 4.90E-03 J mg/kg BH-SED-13A-00_09 1/33 6.60E-03 - 2.90E-02 4.90E-03 NA 5.94E+03 C No BSL
75-09-2 METHY LENE CHLORIDE 3.60E-03 J 3.60E-03 J mglkg SP09-06 1/33 6.60E-03 - 2.90E-02 3.60E-03 NA NA No NSL
108-88-3 TOLUENE 2.40E-03 J 5.70E-02 mglkg BH-SED-13A-00_09 2/33 6.60E-03 - 2.90E-02 5.70E-02 NA NA No NSL
Note: Chemicals of Potential Concern are bold with shading Definitions: C = Carcinogenic
COPC = Chemical of Potential Concern
(1) Minimunvmaximum detected concentration. N = Non-Carcinogenic
(2) Maximum concentration used as screening value. NA = Not Applicable
(3) Background values are not included as part of the COPC selection process. PAHS = Polycyclic Aromatic Hydrocarbons
(4) Site-specific Screening Toxicity Values developed Please see Appendix D for calculations. PCB = Polychlorinated Bipheyl
(5) Rationale Codes Selection Reason: ASL = Above Screening Toxicity Level mg/kg = milligrams per kilogram
Deletion Reason: BSL = Below Screening Toxicity Level Data Qudifiers: B = Valueis estimated.

NSL = No Screening Toxicity Level

Page 2 of 2

J=Valueis estimated.
K = Reported value may be biased high.
L = Reported value may be biased low.



TABLES.22

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICAL S OF POTENTIAL CONCERN

RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA - SURFACE WATER

[Scenario Timeframe: Current

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Coke Point Offshore Ares

CAS Number Chemical Mini mum‘(“ Mini um Maxi mum.‘l’ Maxi mum Units Location of Maximum Concentration Detection Range of Detection Limits Concentration TZ) Background © Screml ng core R(?E:ir;?ln?;:f
Concentration | Qualifier [ Concentration | Qualifier Frequency Used for Screening Value Toxicity Value Flag . )
Déletion or Selection|
METALS
7429-90-5 ALUMINUM 2.26E+01 J 9.04E+01 Hg/L BH-W-20-D_10 51/51 3.00E+01 - 3.00E+01 9.04E+01 NA 1.24E+06 N No BSL
7440-36-0 ANTIMONY 1.30E-01 B 3.20E-01 31 Hg/L BH-W-10B-D_10/ BH-W-02-S_10 51/51 2.00E+00 - 2.00E+00 3.20E-01 NA 7.44E+01 N No BSL
7440-38-2 ARSENIC 2.60E+00 7.60E+00 Hg/L BH-W-19-D_10 51/51 1.00E+00 - 1.00E+00 7.60E+00 NA 1.93E+01 (o} No BSL
7440-41-7 BERYLLIUM 4.40E-02 J 4.70E-02 J Hg/L BH-W-11-D_10 2/51 1.00E+00 - 1.00E+00 4.70E-02 NA 1.74E+01 N No BSL
16065-83-1 CHROMIUM, TRIVALENT 2.10E+00 4.90E+00 Hg/L BH-W-09B-M_10 51/51 2.00E+00 - 2.00E+00 4.90E+00 NA 2.42E+04 (o} No BSL
7440-48-4 COBALT 2.80E-01 J 5.20E-01 Hg/L BH-W-20-D_10 51/51 5.00E-01 - 5.00E-01 5.20E-01 NA 9.31E+02 N No BSL
7440-50-8 COPPER 1.80E+00 31313 2.90E+00 Hg/L BH-W-03D-D_10/ BH-W-02-S 10 51/51 2.00E+00 - 2.00E+00 2.90E+00 NA 4.96E+04 N No BSL
7439-89-6 IRON 5.35E+01 2.12E+02 Hg/L BH-W-20-D_10 51/51 5.00E+01 - 5.00E+01 2.12E+02 NA 8.69E+05 N No BSL
7439-92-1 LEAD 2.30E-02 3/ 5.60E-01 J Hg/L BH-W-11-D_10 51/51 1.00E+00 - 1.00E+00 5.60E-01 NA 1.50E+01 No BSL
7439-96-5 MANGANESE 2.22E+01 1.98E+02 Hg/L BH-W-20-D_10 51/51 5.00E-01 - 5.00E-01 1.98E+02 NA 1.19E+03 N No BSL
7439-97-6 MERCURY 3.90E-02 3/ 6.30E-02 J Hg/L BH-W-13B-S 10 5/51 2.00E-01 - 2.00E-01 6.30E-02 NA 2.61E+01 N No BSL
7440-02-0 NICKEL 4.80E+00 7.90E+00 Hg/L BH-W-03D-D_10 51/51 1.00E+00 - 1.00E+00 7.90E+00 NA 4.96E+03 N No BSL
7782-49-2 SELENIUM 6.40E+00 2.45E+01 Hg/L BH-W-19-D_10 51/51 5.00E+00 - 5.00E+00 2.45E+01 NA 6.20E+03 N No BSL
7440-28-0 THALLIUM 1.60E-02 B/B/J 1.30E-01 B/B Hg/L BH-W-02-M_10/ BH-W-10-M_10 37/51 1.00E+00 - 1.00E+00 1.30E-01 NA NA No NSL
7440-31-5 TIN 1.50E+00 J 3.20E+00 J Hg/L BH-W-10-S 10 11/51 5.00E+00 - 5.00E+00 3.20E+00 NA 7.44E+05 N No BSL
7440-62-2 VANADIUM 1.00E-01 B 2.80E+00 Hg/L BH-W-13B-S 10 48/51 1.00E+00 - 1.00E+00 2.80E+00 NA 6.20E+03 N No BSL
[7440-66-6 ZINC 3.70E+00 J 8.46E+01 Hg/L BH-W-03F-S_10 51/51 5.00E+00 - 5.00E+00 8.46E+01 NA 6.20E+05 N No BSL
PAHS
90-12-0 1-METHYLNAPHTHALENE 1.60E-02 3/ 2.00E-01 Hg/L BH-W-13A-S 09 43/96 1.90E-01 - 1.90E-01 2.00E-01 NA 1.07E+01 (o} No BSL
91-57-6 2-METHYLNAPHTHALENE 1.50E-02 J 3.50E-01 Hg/L BH-W-13A-S 09 63/96 1.90E-01 - 1.90E-01 3.50E-01 NA 5.41E+01 N No BSL
83-32-9 ACENAPHTHENE 2.40E-02 3/ 1.00E-01 J Hg/L BH-W-05-S 09 21/96 1.90E-01 - 1.90E-01 1.00E-01 NA 8.66E+02 N No BSL
208-96-8 ACENAPHTHYLENE 1.10E-02 J 2.40E-01 Hg/L BH-W-13A-S 09 22/96 1.90E-01 - 1.90E-01 2.40E-01 NA 8.17E+02 (o} No BSL
120-12-7 ANTHRACENE 8.40E-03 J 1.80E+00 Hg/L BH-W-11-S 09 21/96 1.90E-01 - 1.90E-01 1.80E+00 NA 2.62E+03 N No BSL
56-55-3 BENZO(A)ANTHRACENE 5.80E-02 J 8.70E+00 Hg/L BH-W-03A-S_09 20/96 1.90E-01 - 1.90E-01 8.70E+00 NA 8.44E-02 C| Yes ASL
50-32-8 BENZO(A)PYRENE 3.40E-02 J 6.80E+00 Hg/L BH-W-03A-S_09 21/96 1.90E-01 - 1.90E-01 6.80E+00 NA 5.67E-03 C| Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 1.60E-02 J 8.00E+00 Hg/L BH-W-03A-S_09/BH-W-11-S 09 21/96 1.90E-01 - 1.90E-01 8.00E+00 NA 5.67E-02 C| Yes ASL
191-24-2 BENZO(GHI)PERYLENE 1.70E-02 J 9.60E+00 Hg/L BH-W-11-S 09 22/96 1.90E-01 - 1.90E-01 9.60E+00 NA 3.32E+01 N No BSL
207-08-9 BENZO(K)FLUORANTHENE 2.10E-02 J 9.20E+00 Hg/L BH-W-03A-S_09 21/96 1.90E-01 - 1.90E-01 9.20E+00 NA 5.74E-01 C| Yes ASL
218-01-9 CHRYSENE 5.70E-02 J 9.60E+00 Hg/L BH-W-03A-S_09 20/96 1.90E-01 - 1.90E-01 9.60E+00 NA 6.65E+00 C| Yes ASL
53-70-3 DIBENZO(A ,H)ANTHRACENE 5.70E-02 J 1.10E+01 Hg/L BH-W-03A-S_09 21/96 1.90E-01 - 1.90E-01 1.10E+01 NA 2.64E-03 C| Yes ASL
206-44-0 FLUORANTHENE 1.00E-02 3/ 4.70E+00 Hg/L BH-W-11-S 09 50/96 1.90E-01 - 1.90E-01 4.70E+00 NA 2.26E+02 N No BSL
86-73-7 FLUORENE 1.90E-02 J 1.50E-01 J Hg/L BH-W-11-S 09 40/96 1.90E-01 - 1.90E-01 1.50E-01 NA 4.51E+02 N No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 1.90E-02 J 9.90E+00 Hg/L BH-W-03A-S_09 23/96 1.90E-01 - 1.90E-01 9.90E+00 NA 3.97E-02 C| Yes ASL
91-20-3 NAPHTHALENE 3.80E-02 J 6.70E+00 Hg/L BH-W-13A-S 09 92/96 1.90E-01 - 1.90E-01 6.70E+00 NA 5.28E+02 (o} No BSL
85-01-8 PHENANTHRENE 4.20E-02 J 1.20E+00 Hg/L BH-W-11-S 09 84/96 1.90E-01 - 1.90E-01 1.20E+00 NA 2.66E+02 N No BSL
129-00-0 PYRENE 1.10E-02 J 4.70E+00 Hg/L BH-W-11-S 09 29/96 1.90E-01 - 1.90E-01 4.70E+00 NA 1.85E+02 N No BSL
OLATILE ORGANIC COMPOUNDS

95-50-1 1,2-DICHLOROBENZENE 2.90E+00 J 2.90E+00 J Hg/L BH-W-05-D_09 1/96 5.00E+00 - 5.00E+00 2.90E+00 NA 2.72E+03 N No BSL
71-43-2 BENZENE 1.00E+00 3131313 7.20E+01 L Hg/L BH-W-05-S 09 50/96 5.00E+00 - 5.00E+00 7.20E+01 NA 3.51E+01 C| Yes ASL
67-66-3 CHLOROFORM 1.00E+00 J 1.00E+00 J Hg/L BH-W-02-S 09 1/96 5.00E+00 - 5.00E+00 1.00E+00 NA 1.37E+02 (o} No BSL
100-41-4 ETHYLBENZENE 7.40E-01 J 4.00E+01 Hg/L BH-W-09-D_09 9/96 5.00E+00 - 5.00E+00 4.00E+01 NA 5.37E+01 (o} No BSL
108-88-3 TOLUENE 8.50E-01 J 1.50E+01 Hg/L BH-W-05-D_09 59/84 5.00E+00 - 5.00E+00 1.50E+01 NA 3.20E+04 N No BSL
1330-20-7 XYLENES (TOTAL) 2.80E+00 J 6.50E+00 J pg/lL BH-W-03B-S 10 14/42 1.50E+01 - 1.50E+01 6.50E+00 NA 4.68E+03 N No BSL
Note: Chemicals of Potential Concern are bold with shading Definitions: C = Carcinogenic

(1) Minimunvmaximum detected concentration.

(2) Maximum concentration used as screening value.

(3) Background values are not included as part of the COPC selection process.

(4) Site-specific Screening Toxicity Values developed Please see Appendix D for calculations.

(5) Rationale Codes Selection Reason:
Deletion Reason:

ASL = Above Screening Toxicity Level
BSL = Below Screening Toxicity Level
NSL = No Screening Toxicity Level

Pagelof 1

Data Qualifiers:

N = Non-Carcinogenic

NA = Not Applicable

PAHS = Polycyclic Aromatic Hydrocarbons
PCB = Polychlorinated Biphey!

Hg/L = micrograms per liter

B =Valueis estimated.

J=Vaueis estimated.

L = Reported value may be biased low.






TABLES5.2.3

COKE POINT OFFSHORE AREA - CRABS

Scenario Timeframe: Current
Medium: Sediment
Exposure Medium: Crabs

Exposure Point: Coke Point Offshore Area

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALSOF POTENTIAL CONCERN
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT

Rationale for @

ion D ing @
CAS Number Chemical Units Sediment EPC Value BAF UZZQ??;?Q ng Tii:??y' Vaite COPC | Contaminant
(mg/kg) (mgkg) (mgk) Flag Deletion or
Selection

BUTYLTINS

[les8-73-3 [TRIBUTYLTIN mg/kg 1.90E-02 | 1216400 |  2.30E-02 406E-02  N| No BSL

[[proxins

[WHOTEQNDDL [WHO TEQ (ND=DL) mglkg 2.59E-05 | 235E01 | 609E-06 || 243E08 c| ves ASL
METALS
7429-90-5 ALUMINUM mg/kg NA NA 6.46E+00 135E+02  N| No BSL
7440-36-0 ANTIMONY mg/kg NA NA 3.39E-02 541E02 N[ No BSL
7440-38-2 ARSENIC mg/kg NA NA 1.22E+00 210E-03 C| Yes ASL
7440-43-9 CADMIUM mg/kg NA NA 151E-01 135601  N| Yes ASL
16065-83-1 CHROMIUM, TRIVALENT mg/kg NA NA 1.96E-01 203E+02 N[ No BSL
7440-48-4 COBALT mg/kg NA NA 1.26E-01 406E-02  N| Yes ASL
7440-50-8 COPPER mg/kg NA NA 1.07E+01 541E+00  N| Yes ASL
7439-89-6 IRON mg/kg NA NA 4.47E+01 946E+01  N| No BSL
7439-92-1 LEAD mg/kg NA NA 151E-01 NA No NSL
7439-96-5 MANGANESE mg/kg NA NA 8.76E+00 189E+01  N| No BSL
7439-97-6 MERCURY mg/kg NA NA 191E-02 216E02 N[ No BSL
7440-02-0 NICKEL mg/kg NA NA 1.88E-01 270E+00 N[ No BSL
7782-49-2 SELENIUM mg/kg NA NA 1.00E+00 676E-01  N| Yes ASL
7440-22-4 SILVER mg/kg NA NA 3.27E-01 676E01 N[ No BSL
7440-28-0 THALLIUM mg/kg NA NA 1.29E-03 NA No NSL
7440-31-5 TIN mg/kg NA NA 4.67E-02 811E+01  N| No BSL
7440-66-6 ZINC mg/kg NA NA 459E+01 406E+01  N| Yes ASL
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TABLES5.2.3

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALSOF POTENTIAL CONCERN
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA - CRABS

Scenario Timeframe: Current
Medium: Sediment
Exposure Medium: Crabs

Exposure Point: Coke Point Offshore Area

" Concentration Screening @ Rational e. for 9
CAS Number Chemical Units Sediment EPC Value BAF Used for Screening | Toxicity ng ue cope Contqnl nant
(mg/kg) (mgkg) (mgk) Fag Deletion or
Selection
PAHS
91-57-6 2-METHYLNAPHTHALENE mg/kg NA NA 2.80E-03 5.41E-01 N No BSL
83-32-9 ACENAPHTHENE mg/kg NA NA 1.19E-02 8.11E+00 N No BSL
208-96-8 ACENAPHTHYLENE mg/kg NA NA 6.69E-03 2.70E+00 N No BSL
120-12-7 ANTHRACENE mg/kg NA NA 1.01E-02 4.06E+01 N No BSL
50-32-8 BENZO(A)PYRENE mag/kg NA NA 4.85E-03 4.32E-04 C| VYes ASL
205-99-2 BENZO(B)FLUORANTHENE mag/kg NA NA 2.77E-02 4.32E-03 C| VYes ASL
207-08-9 BENZO(K)FLUORANTHENE mg/kg NA NA 3.92E-03 4.32E-02 C| No BSL
218-01-9 CHRY SENE mg/kg NA NA 8.95E-03 4.32E-01 C| No BSL
206-44-0 FLUORANTHENE mg/kg NA NA 7.79E-02 5.41E+00 N No BSL
86-73-7 FLUORENE mg/kg NA NA 1.75E-03 5.41E+00 N No BSL
91-20-3 NAPHTHALENE mg/kg NA NA 1.60E-02 2.70E+00 N No BSL
85-01-8 PHENANTHRENE mg/kg NA NA 1.60E-02 4.06E+01 N No BSL
129-00-0 PYRENE mg/kg NA NA 4.13E-02 4.06E+00 N No BSL
|lPcB CONGENERS
PSBs TOTAL PCBs(ND=DL) mg/kg NA NA 1.99E-01 || 2.43E-07 C| VYes ASL
VOLATILE ORGANIC COMPOUNDS
71-43-2 BENZENE mag/kg 7.90E-02 1.00E+00 7.90E-02 5.74E-02 C| VYes ASL
100-41-4 ETHYLBENZENE mg/kg 4.90E-03 1.00E+00 4.90E-03 2.87E-01 C| No BSL
75-09-2 METHYLENE CHLORIDE mg/kg 3.60E-03 1.00E+00 3.60E-03 4.21E-01 C| No BSL
108-88-3 TOLUENE mg/kg 5.70E-02 1.00E+00 5.70E-02 1.08E+01 N No BSL
Note: Chemicals of Potential Concern are bold with shading Definitions: BAF = Bioaccumulation Factor

(1) For butyltins, dioxins and volatile organic compounds, the concentration used for screening is determined by multiplying the
sediment exposure point concentration by the bioaccumulation factors (BAFs). Modeled crab concentrations reflect wet weight

concentrations. For all other chemicals, the concentration used for screening represents the 95%UCLM of actual tissue concentrations.

(2) USEPA Regional Screening Levels, USEPA, December 2009. For non-carcinogens, value shown isequal to 1/10 the tissue vaue.

For carcinogens the value shown is equal to the tissue value.

(3) Rationale Code

Selection Reason: ASL = Above Screening Toxicity Level
Deletion Reason: BSL = Below Screening Toxicity Level

NSL = No Screening Toxicity Level
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C = Carcinogenic

COPC = Chemica of Potential Concern

EPC = Exposure Point Concentration

N = Non-Carcinogenic

NA = Not Applicable
PAHS = Polycyclic Aromatic Hydrocarbons
PCB = Polychlorinated Bipheyl

mg/kg = milligrams per kilogram




TABLES.2.4

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALSOF POTENTIAL CONCERN

RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA - FINFISH

Scenario Timeframe: Current

Medium: Surface Water

Exposure Medium: Finfish

Exposure Point: Coke Point Offshore Area

Surface Water EPC Concentration® Screening @ corc R?éz?:lr; :]ZLES)
CAS Number Chemical Units Value BAF Used for Screening Toxicity Value )
(h9L) (mokg) (mgkg) S B
Selection
METALS
7429-90-5 ALUMINUM mg/kg NA NA 2.00E+00 1.35E+02 N No BSL
7440-36-0 ANTIMONY mg/kg NA NA 1.35E-02 5.41E-02 N No BSL
7440-38-2 ARSENIC mg/kg NA NA 4.43E-01 2.10E-03 © Yes ASL
16065-83-1 CHROMIUM, TRIVALENT mg/kg NA NA 7.20E-02 2.03E+02 N No BSL
7440-48-4 COBALT mg/kg NA NA 3.10E-02 4.06E-02 N No BSL
7440-50-8 COPPER mg/kg NA NA 3.37E+00 5.41E+00 N No BSL
7439-89-6 IRON mg/kg NA NA 7.02E+00 9.46E+01 N No BSL
7439-92-1 LEAD mg/kg NA NA 2.49E-01 NA No NSL
7439-96-5 MANGANESE mg/kg NA NA 3.52E+00 1.89E+01 N No BSL
7439-97-6 MERCURY mg/kg NA NA 5.55E-02 2.16E-02 N Yes ASL
7440-02-0 NICKEL mg/kg NA NA 6.02E-02 2.70E+00 N No BSL
7782-49-2 SELENIUM mg/kg NA NA 9.25E-01 6.76E-01 N Yes ASL
7440-22-4 SILVER mg/kg NA NA 4.20E-02 6.76E-01 N No BSL
7440-31-5 TIN mg/kg NA NA 1.40E-01 8.11E+01 N No BSL
7440-66-6 ZINC mg/kg NA NA 1.28E+01 4.06E+01 N No BSL
PAHS
83-32-9 ACENAPHTHENE mg/kg NA NA 3.60E-03 8.11E+00 N No BSL
206-44-0 FLUORANTHENE mg/kg NA NA 1.35E-02 5.41E+00 N No BSL
91-20-3 NAPHTHALENE mg/kg NA NA 1.30E-02 2.70E+00 N No BSL
85-01-8 PHENANTHRENE mg/kg NA NA 5.80E-03 4.06E+01 N No BSL
PCB CONGENERS
PSBs TOTAL PCBs (ND=DL) | mglkg [ NA NA 200600 || 24307 c] vYes | ASL
OLATILE ORGANIC COMPOUNDS

95-50-1 1,2-DICHLOROBENZENE pg/L 2.90E+00 8.51E+01 2.47E-01 1.22E+01 N No BSL
71-43-2 BENZENE po/L 1.25E+01 1.18E+01 1.47E-01 5.74E-02 © Yes ASL
67-66-3 CHLOROFORM pg/L 1.00E+00 9.26E+00 9.26E-03 1.02E-01 C No BSL
100-41-4 ETHYLBENZENE pg/L 2.59E+00 5.56E+01 1.44E-01 2.87E-01 C No BSL
108-88-3 TOLUENE pg/L 2.79E+00 2.94E+01 8.20E-02 1.08E+01 N No BSL
1330-20-7 XYLENES (TOTAL) pg/L 4.44E+00 5.32E+01 2.36E-01 2.70E+01 N No BSL
Note: Chemicals of Potential Concern are bold with shading Definitions: BAF = Bioaccumulation Factor

(1) For volatile organic compounds, the concentration used for screening is determined by multiplying the surface water exposure point

concentration by the bioaccumulation factors (BAFs) and a conversion factor 1E-03 mg/pg. For all other chemicals, the concentration used

for screening represents the 95%UCL of actual tissue concentrations.

(2) USEPA Regional Screening Levels, USEPA, December 2009. For non-carcinogens, value shown is equal to 1/10 the tissue value. For

carcinogens the value shown is equal to the tissue value.

Selection Reason: ASL = Above Screening Toxicity Level
Deletion Reason: BSL = Below Screening Toxicity Level

NSL = No Screening Toxicity Level

(3) Rationale Codes
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C = Carcinogenic

COPC = Chemical of Potential Concern
mg/kg = milligrams per kilogram

Mg/L = micrograms per liter

EPC = Exposure Point Concentration

N = Non-Carcinogenic

NA = Not Applicable

PAHS = Polycyclic Aromatic Hydrocarbons
PCB = Polychlorinated Bipheyl







TABLES5.25
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
PATAPSCO RIVER BACKGROUND - SEDIMENT

Scenario Timeframe: Current

Medium: Sediment

[Exposure Medium: Sediment

[Exposure Point: Patapsco River Background

Rationale for ©
CAS Number Chemical M inimum.‘l’ Minimum Maximuml‘l’ Maximum Uriits Location of Maximum Detection Renge of Detection Limits Concentration fz’ Background @ Sc(efening @ COPC Contami nant
Concentration | Qualifier | Concentration | Qualifier Concentration Frequency Used for Screening Value Toxicity Value Flag Deletion or
Selection

DIOXINS
WHOTEQNDD [WHO TEQ (ND=DL) 7.84E-07 | [ 11se05 ] [ mgkg | BKGD-sED-01-00 10 |  6/6 | 000E+00-0.00E+00 |  1.15E-05 NA [ s.03E-04 [ No ] BSL
METALS
7429-90-5 ALUMINUM 4.39E+03 2.04E+04 mg/kg BKGD-SED-01-00_10 3/3 2.00E+00 - 4.90E+00 2.04E+04 NA NA No NSL
7440-36-0 ANTIMONY 2.10E-01 L 1.70E+00 L mg/kg BKGD-SED-01-00_10 3/3 1.30E-01 - 3.30E-01 1.70E+00 NA 2.35E+02 N No BSL
7440-38-2 ARSENIC 2.20E+00 1.62E+01 mg/kg BKGD-SED-01-00_10 6/6 6.60E-02 - 1.00E+00 1.62E+01 NA 4.36E+01 C No BSL
7440-39-3 BARIUM 5.10E+00 J 1.32E+01 J mg/kg EH-4 3/3 1.90E+01 - 2.01E+01 1.32E+01 NA 5.49E+04 N No BSL
7440-41-7 BERYLLIUM 4.60E-01 1.70E+00 mg/kg BKGD-SED-01-00_10 3/3 6.60E-02 - 1.60E-01 1.70E+00 NA 5.49E+01 N No BSL
7440-43-9 CADMIUM 8.30E-02 J 1.60E+00 mg/kg BKGD-SED-01-00_10 6/6 6.60E-02 - 5.00E-01 1.60E+00 NA 9.80E+02 N No BSL
7440-47-3 CHROMIUM 2.28E+01 2.25E+02 mg/kg BKGD-SED-01-00_10 6/6 1.30E-01 - 5.00E-01 2.25E+02 NA 7.64E+04 N No BSL
16065-83-1 CHROMIUM, TRIVALENT 4.60E-01 B 8.00E-01 mg/kg EH-4 3/3 5.00E-01 - 5.10E-01 8.00E-01 NA 7.64E+04 N No BSL
7440-48-4 COBALT 7.80E+00 1.98E+01 mg/kg BKGD-SED-01-00_10 3/3 3.30E-02 - 8.20E-02 1.98E+01 NA 1.18E+03 N No BSL
7440-50-8 COPPER 4.60E+00 1.05E+02 mg/kg BKGD-SED-01-00_10 6/6 1.30E-01 - 2.50E+00 1.05E+02 NA 1.57E+05 N No BSL
57-12-5 CYANIDE 3.90E-01 BJ 4.10E-01 BJ mg/kg EH-2/EH-4 3/6 6.30E-01 - 1.60E+00 4.10E-01 NA 1.68E+05 N No BSL
7439-89-6 IRON 3.30E+03 4.38E+04 mg/kg BKGD-SED-01-00_10 6/6 3.30E+00 - 1.00E+01 4.38E+04 NA NA No NSL
7439-92-1 LEAD 6.80E+00 1.21E+02 mg/kg BKGD-SED-01-00_10 6/6 6.60E-02 - 6.00E-01 1.21E+02 NA NA No NSL
7439-96-5 MANGANESE 4.51E+02 1.26E+03 mg/kg BKGD-SED-03-00_10 3/3 3.30E-02 - 8.20E-02 1.26E+03 NA 3.76E+03 N No BSL
7439-97-6 MERCURY 1.40E-02 J 3.90E-01 mg/kg BKGD-SED-01-00_10 5/6 2.20E-02 - 5.40E-02 3.90E-01 NA 8.23E+01 N No BSL
7440-02-0 NICKEL 2.50E+00 J 3.74E+01 mg/kg BKGD-SED-01-00_10 6/6 6.60E-02 - 4.00E+00 3.74E+01 NA 3.13E+03 N No BSL
7782-49-2 SELENIUM 5.00E-01 2.40E+00 mg/kg BKGD-SED-01-00_10 3/6 3.30E-01 - 1.00E+00 2.40E+00 NA 1.96E+04 N No BSL
7440-22-4 SILVER 3.80E-02 J 9.40E-01 mg/kg BKGD-SED-01-00_10 6/6 6.60E-02 - 5.00E-01 9.40E-01 NA 7.84E+02 N No BSL
7440-28-0 THALLIUM 6.20E-02 J 2.80E-01 mg/kg BKGD-SED-01-00_10 3/3 6.60E-02 - 1.60E-01 2.80E-01 NA NA No NSL
7440-31-5 TIN 2.80E+00 3.85E+01 mg/kg BKGD-SED-01-00_10 3/3 3.30E-01 - 8.20E-01 3.85E+01 NA NA No NSL
7440-62-2 VANADIUM 2.14E+01 9.44E+01 mg/kg BKGD-SED-01-00_10 3/3 6.60E-02 - 1.60E-01 9.44E+01 NA 1.96E+04 N No BSL
7440-66-6 ZINC 3.01E+01 4.29E+02 mg/kg BKGD-SED-01-00_10 6/6 3.30E-01 - 2.00E+00 4.29E+02 NA NA No NSL
PAHS
90-12-0 1-METHYLNAPHTHALENE 2.10E-03 J 3.30E-01 mg/kg BKGD-SED-01-00_10 3/6 6.30E-03 - 1.10E-01 3.30E-01 NA 5.20E+02 [} No BSL
91-57-6 2-METHYLNAPHTHALENE 2.40E-03 J 6.30E-01 mg/kg BKGD-SED-01-00_10 5/6 6.30E-03 - 1.10E-01 6.30E-01 NA 1.21E+03 N No BSL
83-32-9 ACENAPHTHENE 1.60E-02 J 4.40E-01 mg/kg BKGD-SED-01-00_10 2/6 6.30E-03 - 1.10E-01 4.40E-01 NA 1.81E+04 N No BSL
208-96-8 ACENAPHTHYLENE 1.10E-02 J 3.80E-01 mg/kg BKGD-SED-01-00_10 3/6 6.30E-03 - 1.10E-01 3.80E-01 NA 1.81E+04 C No BSL
120-12-7 ANTHRACENE 1.80E-03 J 6.50E-01 mg/kg BKGD-SED-01-00_10 5/6 6.30E-03 - 5.30E-01 6.50E-01 NA 9.04E+04 N No BSL
56-55-3 BENZO(A)ANTHRACENE 3.70E-03 J 1.20E+00 mg/kg BKGD-SED-01-00_10 6/6 6.30E-03 - 1.10E-01 1.20E+00 NA 9.61E+00 C No BSL
50-32-8 BENZO(A)PYRENE 3.70E-03 J 1.10E+00 ma/kg BKGD-SED-01-00_10 6/6 6.30E-03 - 1.10E-01 1.10E+00 NA 9.61E-01 C| Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 5.60E-03 J 1.90E+00 mg/kg BKGD-SED-01-00_10 6/6 6.30E-03 - 1.10E-01 1.90E+00 NA 9.61E+00 C No BSL
191-24-2 BENZO(GHI)PERY LENE 4.70E-03 JIa 8.30E-01 mg/kg BKGD-SED-01-00_10 6/6 6.30E-03 - 1.10E-01 8.30E-01 NA 9.04E+03 N No BSL
207-08-9 BENZO(K)FLUORANTHENE 6.50E-03 2.70E-02 J mg/kg BKGD-SED-03-00_10 3/6 6.30E-03 - 1.10E-01 2.70E-02 NA 9.61E+01 C No BSL
218-01-9 CHRYSENE 3.80E-03 J 1.00E+00 mg/kg BKGD-SED-01-00_10 6/6 6.30E-03 - 1.10E-01 1.00E+00 NA 9.61E+02 [} No BSL
53-70-3 DIBENZO(A,H) ANTHRACENE 2.60E-03 J 2.60E-01 mg/kg BKGD-SED-01-00_10 4/6 6.30E-03 - 1.10E-01 2.60E-01 NA 9.61E-01 C No BSL
206-44-0 FLUORANTHENE 3.90E-03 J 2.20E+00 mg/kg BKGD-SED-01-00_10 6/6 6.30E-03 - 1.10E-01 2.20E+00 NA 1.21E+04 N No BSL
86-73-7 FLUORENE 2.10E-03 J 6.30E-01 mg/kg BKGD-SED-01-00_10 4/6 6.30E-03 - 1.10E-01 6.30E-01 NA 1.21E+04 N No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 3.70E-03 J 8.70E-01 mg/kg BKGD-SED-01-00_10 6/6 6.30E-03 - 1.10E-01 8.70E-01 NA 9.61E+00 [} No BSL
91-20-3 NAPHTHALENE 4.90E-03 J 8.30E+00 mg/kg BKGD-SED-01-00_10 6/6 6.30E-03 - 1.10E-01 8.30E+00 NA 6.03E+03 C No BSL
85-01-8 PHENANTHRENE 3.40E-03 J 2.00E+00 mg/kg BKGD-SED-01-00_10 6/6 6.30E-03 - 1.10E-01 2.00E+00 NA 9.04E+03 N No BSL
129-00-0 PYRENE 5.10E-03 J 1.40E+00 mg/kg BKGD-SED-01-00_10 6/6 6.30E-03 - 1.10E-01 1.40E+00 NA 9.04E+03 N No BSL

Page 1 of 2



Scenario Timeframe: Current

Medium: Sediment

[Exposure Medium: Sediment

[Exposure Point: Patapsco River Background

TABLES5.25
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
PATAPSCO RIVER BACKGROUND - SEDIMENT

Rationale for ©
i @ ini 0 @ i i i i ion @ @) ing 4 i
CAS Number Chemica M |n|mum. Mini mum Ma><|muml Max|um Uniite Location of Ma_xlmum Detection Range of Detection Limits Concentration ’ Background Scr.efenlng COPC Contaml nant
Concentration | Qualifier [ Concentration | Qualifier Concentration Frequency Used for Screening Value Toxicity Value Flag Deletion or
Selection

[PCB CONGENERS
PCBs [TOTAL PcBs(ND=DL) [ 69E03 | [ s8E02 | [ mg/kg | BKGD-SED-01-0010 | 6/6 | 260E-04-260E04 | 58E02 | NA [ 108E-03 [ Yes | ASL
\VOLATILE ORGANIC COMPOUNDS
75-09-2 [METHYLENE CHLORIDE [ 34003 [ 0 [ 340E-03 | J | mg/kg | EH-4 [ 16 | 6.30E-03-1.60E-02 |  3.40E-03 | NA I NA [ No NSL
Note: Chemicals of Potential Concern are bold with shading Definitions: C = Carcinogenic

(1) Minimum/maximum detected concentration.

(2) Maximum concentration used as screening value.

(3) Background values are not included as part of the COPC selection process.

(4) Site-specific Screening Toxicity Values developed Please see Appendix D for calculations.

(5) Rationale Codes Selection Reason:
Deletion Reason:

COPC = Chemical of Potential Concern
N = Non-Carcinogenic
NA = Not Applicable
PAHS = Polycyclic Aromatic Hydrocarbons
PCB = Polychlorinated Bipheyl
mg/kg = milligrams per kilogram
Data Qualifiers: B = Vaueis estimated.
J=Valueisestimated.
L = Reported value may be biased low.

ASL = Above Screening Toxicity Level
BSL = Below Screening Toxicity Level
NSL = No Screening Toxicity Level
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Scenario Timeframe: Current

Medium: Surface Water

[Exposure Medium: Surface Water
[Exposure Point: Patapsco River Background

TABLES5.2.6

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
PATAPSCO RIVER BACKGROUND - SURFACE WATER

Rationale for ©
CAS Number Chemical M inimum.‘l’ Minimum Maximuml‘l’ Maximum Uriits Location of Maximum Detection Renge of Detection Limits Concentration fz’ Background @ Sc(efening @ COPC Contami nant
Concentration | Qualifier | Concentration | Qualifier Concentration Frequency Used for Screening Value Toxicity Value Flag Deletion or
Selection
METALS
7429-90-5 ALUMINUM 2.59E+01 J 1.06E+02 no/L BKGD-W-01-D_10 99 2.60E+00 - 2.60E+00 1.06E+02 NA 1.24E+06 N No BSL
7440-36-0 ANTIMONY 1.20E-01 J 3.00E-01 J Ho/lL BKGD-W-01-D_10 9/9 1.90E-02 - 1.90E-02 3.00E-01 NA 7.44E+01 N No BSL
7440-38-2 ARSENIC 2.60E+00 6.40E+00 pg/L BKGD-W-01-D_10 99 2.90E-01 - 2.90E-01 6.40E+00 NA 1.93E+01 C No BSL
7440-41-7 BERYLLIUM 3.80E-02 J 3.80E-02 J Ho/lL BKGD-W-01-D_10 1/9 3.70E-02 - 3.70E-02 3.80E-02 NA 1.74E+01 N No BSL
16065-83-1 CHROMIUM, TRIVALENT 3.40E+00 1.42E+01 pg/L BKGD-W-01-D_10 99 5.40E-01 - 5.40E-01 1.42E+01 NA 2.42E+04 N No BSL
7440-48-4 COBALT 2.60E-01 J 6.80E-01 Ho/lL BKGD-W-01-D_10 9/9 2.60E-02 - 2.60E-02 6.80E-01 NA 9.31E+02 N No BSL
7440-50-8 COPPER 1.90E+00 J 2.60E+00 pg/L BKGD-W-01-D_10 99 2.40E-01 - 2.40E-01 2.60E+00 NA 4.96E+04 N No BSL
7439-89-6 IRON 7.02E+01 B 2.46E+02 Ho/lL BKGD-W-01-D_10 9/9 6.10E+00 - 6.10E+00 2.46E+02 NA 8.69E+05 N No BSL
7439-92-1 LEAD 2.10E-02 J 4.60E-01 J pg/L BKGD-W-01-D_10 8/9 1.90E-02 - 1.90E-02 4.60E-01 NA 1.50E+01 No BSL
7439-96-5 MANGANESE 2.09E+01 8.54E+01 Ho/lL BKGD-W-01-D_10 9/9 3.90E-02 - 3.90E-02 8.54E+01 NA 1.19E+03 N No BSL
BKGD-W-01-S 10/
7439-97-6 MERCURY 3.90E-02 B 3.90E-02 B pg/L BKGD-W-03-S 10/ 3/9 3.80E-02 - 3.80E-02 3.90E-02 NA 2.61E+01 N No BSL
BKGD-W-02-D_10
7440-02-0 NICKEL 4.30E+00 6.60E+00 pg/L BKGD-W-02-D_10 99 1.70E-01 - 1.70E-01 6.60E+00 NA 4.96E+03 N No BSL
7782-49-2 SELENIUM 6.60E+00 1.71E+01 Ho/lL BKGD-W-02-D_10 9/9 4.20E-01 - 4.20E-01 1.71E+01 NA 6.20E+03 N No BSL
7440-28-0 THALLIUM 2.20E-02 J 1.00E-01 J pg/L BKGD-W-01-M_10 4/9 1.50E-02 - 1.50E-02 1.00E-01 NA NA No NSL
7440-31-5 TIN 2.90E+00 J 3.70E+00 J Ho/lL BKGD-W-01-M_10 3/9 1.50E+00 - 1.50E+00 3.70E+00 NA 7.44E+05 N No BSL
7440-62-2 VANADIUM 5.30E-01 B 2.10E+00 pg/L BKGD-W-02-M_10 8/9 8.20E-02 - 8.20E-02 2.10E+00 NA 6.20E+03 N No BSL
7440-66-6 ZINC 3.60E+00 J 9.00E+00 pg/L BKGD-W-01-D_10 9/9 9.60E-01 - 9.60E-01 9.00E+00 NA 6.20E+05 N No BSL
PAHS
90-12-0 1-METHYLNAPHTHALENE 3.80E-02 J 6.70E-02 J Ho/lL BKGD-W-03-S_10 2/9 1.60E-02 - 1.70E-02 6.70E-02 NA 1.07E+01 [} No BSL
91-57-6 2-METHYLNAPHTHALENE 1.60E-02 J 1.50E-01 J pg/L BKGD-W-03-S_10 4/9 1.50E-02 - 1.60E-02 1.50E-01 NA 5.41E+01 N No BSL
83-32-9 ACENAPHTHENE 1.70E-02 J 1.70E-02 J Ho/lL BKGD-W-01-D_10 1/9 1.40E-02 - 1.40E-02 1.70E-02 NA 8.66E+02 N No BSL
120-12-7 ANTHRACENE 2.40E-02 J 2.40E-02 J pg/L BKGD-W-01-D_10 19 8.10E-03 - 8.60E-03 2.40E-02 NA 2.62E+03 N No BSL
56-55-3 BENZO(A)ANTHRACENE 3.50E-02 J 1.40E-01 J Ho/L BKGD-W-01-D_10 2/9 1.70E-02 - 1.80E-02 1.40E-01 NA 8.44E-02 C| Yes ASL
50-32-8 BENZO(A)PYRENE 4.50E-02 J 5.10E-02 J Ho/L BKGD-W-01-D_10 2/9 1.10E-02 - 1.20E-02 5.10E-02 NA 5.67E-03 © Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 4.20E-02 J 4.90E-02 J Ho/lL BKGD-W-01-M_10 2/9 1.50E-02 - 1.60E-02 4.90E-02 NA 5.67E-02 [} No BSL
191-24-2 BENZO(GHI)PERY LENE 7.40E-02 J 7.40E-02 J pg/L BKGD-W-01-M_10 19 8.10E-03 - 8.70E-03 7.40E-02 NA 3.32E+01 N No BSL
207-08-9 BENZO(K)FLUORANTHENE 6.50E-02 J 6.90E-02 J Ho/lL BKGD-W-01-M_10 2/9 1.50E-02 - 1.60E-02 6.90E-02 NA 5.74E-01 [} No BSL
218-01-9 CHRY SENE 3.60E-02 J 1.10E-01 J pg/L BKGD-W-01-D_10 2/9 1.00E-02 - 1.10E-02 1.10E-01 NA 6.65E+00 C No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 7.30E-02 J 7.30E-02 J Ho/L BKGD-W-01-M_10 19 1.20E-02 - 1.30E-02 7.30E-02 NA 2.64E-03 C| Yes ASL
206-44-0 FLUORANTHENE 1.30E-02 J 5.60E-01 pg/L BKGD-W-01-D_10 4/9 9.40E-03 - 1.00E-02 5.60E-01 NA 2.26E+02 N No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 7.30E-02 J 7.30E-02 J Ho/L BKGD-W-01-M_10 19 1.50E-02 - 1.60E-02 7.30E-02 NA 3.97E-02 C| Yes ASL
91-20-3 NAPHTHALENE 4.20E-02 J 3.60E-01 pg/L BKGD-W-03-S_10 5/9 2.60E-02 - 2.80E-02 3.60E-01 NA 5.28E+02 C No BSL
185-01-8 PHENANTHRENE 5.70E-02 J 1.30E-01 J Ho/lL BKGD-W-03-M_10 5/9 2.70E-02 - 2.80E-02 1.30E-01 NA 2.66E+02 N No BSL
129-00-0 PYRENE 1.20E-02 J 3.10E-01 pg/L BKGD-W-01-D_10 2/9 1.00E-02 - 1.10E-02 3.10E-01 NA 1.85E+02 N No BSL
Note: Chemicals of Potential Concern are bold with shading Definitions: C = Carcinogenic
COPC = Chemical of Potential Concern
(1) Minimum/maximum detected concentration. N = Non-Carcinogenic
(2) Maximum concentration used as screening value. NA = Not Applicable
(3) Background values are not included as part of the COPC selection process. PAHS = Polycyclic Aromatic Hydrocarbons
(4) Site-specific Screening Toxicity Values developed Please see Appendix D for calculations. PCB = Polychlorinated Bipheyl
(5) Rationale Codes Selection Reason: ASL = Above Screening Toxicity Level Hg/L = micrograms per liter
Deletion Reason: BSL = Below Screening Toxicity Level Data Qualifiers: J=Valueisestimated.

NSL = No Screening Toxicity Level
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT

TABLES5.2.7

PATAPSCO RIVER BACKGROUND - CRABS

Scenario Timeframe: Current
Medium: Sediment
Exposure Medium: Crab

Exposure Point: Patapsco River Background

Rationale for ©
CAS Number Chemical Units Sediment EPC Value (mg/kg) BAF Concentration fl) Scr{egning © corc Contaminant
Used for Screening || Toxicity Value Flag Deletion or
Selection
DIOXINS
\WHOTEQNDDL WHO TEQ (ND=DL) mg/kg 2.59E-06 [ 235601 6.08E-07 2.43E-08 c] ves | ASL
METALS
7429-90-5 ALUMINUM mg/kg NA NA 3.85E+00 1.35E+02 N No BSL
7440-36-0 ANTIMONY mg/kg NA NA 4.01E-02 5.41E-02 N No BSL
7440-38-2 ARSENIC mg/kg NA NA 1.26E+00 2.10E-03 © Yes ASL
7440-43-9 CADMIUM mg/kg NA NA 1.85E-01 1.35E-01 N Yes ASL
16065-83-1 CHROMIUM mg/kg NA NA 1.22E-01 2.03E+02 N No BSL
7440-48-4 COBALT mg/kg NA NA 1.23E-01 4.06E-02 N Yes ASL
7440-50-8 COPPER mg/kg NA NA 1.44E+01 5.41E+00 N Yes ASL
7439-89-6 IRON mg/kg NA NA 2.11E+01 9.46E+01 N No BSL
7439-92-1 LEAD mg/kg NA NA 4.30E-02 NA No NSL
7439-96-5 MANGANESE mg/kg NA NA 5.38E+00 1.89E+01 N No BSL
7439-97-6 MERCURY mg/kg NA NA 2.36E-02 2.16E-02 N Yes ASL
7440-02-0 NICKEL mg/kg NA NA 2.12E-01 2.70E+00 N No BSL
7782-49-2 SELENIUM mg/kg NA NA 1.10E+00 6.76E-01 N Yes ASL
7440-22-4 SILVER mg/kg NA NA 3.15E-01 6.76E-01 N No BSL
7440-28-0 THALLIUM mg/kg NA NA 8.52E-03 NA No NSL
7440-31-5 TIN mg/kg NA NA 2.53E-01 8.11E+00 N No BSL
7440-66-6 ZINC mg/kg NA NA 4.69E+01 4.06E+01 N Yes ASL
PAHS
90-12-0 1-METHYLNAPHTHALENE mg/kg NA NA 5.23E-04 1.09E-01 C No BSL
83-32-9 ACENAPHTHENE mg/kg NA NA 1.46E-03 8.11E+00 N No BSL
191-24-2 BENZO(GHI)PERYLENE mg/kg NA NA 4.15E-03 4.06E+00 N No BSL
91-20-3 NAPHTHALENE mg/kg NA NA 8.96E-04 2.70E+00 N No BSL
91-20-3 PHENANTHRENE mg/kg NA NA 4.55E-03 4.06E+00 N No BSL
PCB CONGENERS
PCBs [ToTAL PCBs (ND=DL) mg/kg NA | NA 2726-00  |[ 2.43E-07 c| ves | ASL
Note: Chemicals of Potential Concern are bold with shading Definitions: BAF = Bioaccumulation Factor

(1) The concentration used for screening for dioxins is determined by multiplying the sediment exposure point concentration by the
bioaccumulation factors (BAFs). Modeled crab concentrations reflect wet weight concentrations. For all other chemicals, the concentration
used for screening is the 95%UCLM in actual crab meat and mustard, combined.

(2) USEPA Regional Screening Levels, USEPA, December 2009. For non-carcinogens, value shown is equal to 1/10 the tissue value. For

carcinogens the value shown is equal to the tissue value.
(3) Rationale Codes

Selection Reason: ASL = Above Screening Toxicity Level
Deletion Reason: BSL = Below Screening Toxicity Level
NSL = No Screening Toxicity Level
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C = Carcinogenic

COPC = Chemical of Potential Concern
EPC = Exposure Point Concentration
N = Non-Carcinogenic
NA = Not Applicable
PAHS = Polycyclic Aromatic Hydrocarbons
PCB = Polychlorinated Bipheyl

mg/kg = milligrams per kilogram







TABLE5.2.8

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
PATAPSCO RIVER BACKGROUND - FINFISH

Scenario Timeframe: Current
Medium: Surface Water
Exposure Medium: Finfish

Exposure Point: Patapsco River Background

: 3)
Surface Water EPC Concentration ) Screening @ corc Rgtéﬁ?:; ;c;;i )
CAS Number Chemical Units Value BAF Used for Screening Toxicity Value .
(uglL) (mg/kg) (mglkg) Fleg | Deletionor
Selection
METALS
7429-90-5 ALUMINUM mg/kg NA NA 9.28E-01 1.35E+02 N No BSL
7440-36-0 ANTIMONY mg/kg NA NA 6.09E-02 5.41E-02 N Yes ASL
7440-38-2 ARSENIC mg/kg NA NA 5.62E-01 2.10E-03 C Yes ASL
16065-83-1 CHROMIUM mg/kg NA NA 4.60E-02 2.03E+02 N No BSL
7440-48-4 COBALT mg/kg NA NA 2.90E-02 4.06E-02 N No BSL
7440-50-8 COPPER mg/kg NA NA 9.10E+00 5.41E+00 N Yes ASL
7439-89-6 IRON mg/kg NA NA 6.81E+00 9.46E+01 N No BSL
7439-92-1 LEAD mg/kg NA NA 5.89E-02 NA No NSL
7439-96-5 MANGANESE mg/kg NA NA 2.23E+00 1.89E+01 N No BSL
7439-97-6 MERCURY mg/kg NA NA 4.60E-02 2.16E-02 N Yes ASL
7440-02-0 NICKEL mg/kg NA NA 4.20E-02 2.70E+00 N No BSL
7782-49-2 SELENIUM mg/kg NA NA 1.00E+00 6.76E-01 N Yes ASL
7440-22-4 SILVER mg/kg NA NA 9.17E-02 6.76E-01 N No BSL
7440-28-0 THALLIUM mg/kg NA NA 6.30E-03 NA No NSL
7440-31-5 TIN mg/kg NA NA 2.43E-01 8.11E+01 N No BSL
7440-66-6 ZINC mg/kg NA NA 2.42E+01 4.06E+01 N No BSL
PAHS
91-20-3 NAPHTHALENE mg/kg NA NA 6.60E-03 2.70E+00 N No BSL
||85—01—8 PHENANTHRENE mg/kg NA NA 6.30E-03 4.06E+01 N No BSL
lPcB CONGENERS
[lPcBs [ToTAL PCBs(ND=DL) mg/kg NA NA [ 290E-00 || 2.43E-07 c| ves ASL
Note: Chemicals of Potential Concern are bold with shading Definitions: BAF = Bioaccumulation Factor

(1) The concentration used for screening is the 95%UCLM of actual fish filet.

(2) USEPA Regiona Screening Levels, USEPA, December 2009. For non-carcinogens, value shown is equal to 1/10 the tissue value. For carcinogens the value
shown is equal to the tissue value.

(3) Rationale Codes

Selection Reason:
Deletion Reason:

ASL = Above Screening Toxicity Level
BSL = Below Screening Toxicity Level
NSL = No Screening Toxicity Level
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C = Carcinogenic

COPC = Chemical of Potential Concern

EPC = Exposure Point Concentration
N = Non-Carcinogenic
NA = Not Applicable

PAHS = Palycyclic Aromatic Hydrocarbons
PCB = Polychlorinated Bipheyl
mg/kg = milligrams per kilogram

ug/L = micrograms per liter







TABLE5.31
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA - SEDIMENT

Scenario Timeframe: Current
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Coke Point Offshore Area
Maximum . Reasonable Maximum Exposure
Chemical of Potential Concern | Units '\("::”C;f:;t:: 95% UCLM Detected '\éi’:lrl‘;? Er':i . . .
Concentration Medium EPC Medium EPC Medium EPC
Value Statistic Rationale
DIOXINS
\WHO TEQ (ND=DL) | mgkg | 1.34E-05 2.50E-05 7.77E-05 | mgkg || 25905 9596UCLM-C CRAB COPC
METALS
[ARSENIC mokg | 2.34E+01 2.76E+01 7.20E+01 mokg || 276E+01 | 95%UCLM-G SD COPC
CADMIUM mgkg | 2.37E+00 2.97E+00 7.70E+00 mokg || 2.97E+00 |  95%UCLM-L CRAB COPC
COBALT mokg | 2.61E+01 2.94E+01 5.30E+01 mokg || 2.94E401 |  95%UCLM-M CRAB COPC
COPPER mokg | 1.38E+02 L72E+02 5.95E+02 L mokg || 1.72E+02 |  95%UCLM-L CRAB COPC
SELENIUM mokg | 3.39E+00 4.61E+00 1.23E+01 L mokg || 4.61E+00 |  95%UCLM-L CRAB COPC
ZINC mokg | 7.88E+02 9.99E+02 2.73E+03 mgkg || 9.99E+02 95%UCL-L CRAB COPC
PAHS
BENZO(A)ANTHRACENE mgkg | 9.28E+00 1.37E+01 6.10E+01 mokg || 1.37E+01 | 95%UCLM-G SD COPC
BENZO(A)PYRENE mokg | 8.93E+00 1.25E+01 5.60E+01 mokg | 1.25E+01 | 95%UCLM-G SD COPC
BENZO(B)FLUORANTHENE mokg | 9.30E+00 1.27E+01 5.30E+01 mokg | 1.27E+01 | 95%UCLM-G SD COPC
DIBENZO(A, H)ANTHRACENE mokg |  1.43E+00 2.46E+00 6.30E+00 mokg || 2.46E+00 | 95%UCLM-KMC SD COPC
INDENO(1,2,3-CD)PYRENE mgkg | 5.01E+00 6.97E+00 2.50E+01 mokg | 6.97E+00 | 95%UCLM-G SD COPC
NAPHTHALENE mokg | 2.18E+02 2.15E+03 7.20E+03 mokg || 2156403 |  95%UCLM-C SD COPC
PCB CONGENERS
TOTAL PCBs (ND=DL) [ mgkg | 150e01 | 26500 | 4soE-01 | | mgkg || 265e-01 | oswucimkmc | sbcorc
\VOLATILE ORGANIC COMPOUNDS
BENZENE [ mgkg | 313E-02 | NA [ 79002 ] | mgkg ]| 7.90e-02 | LowwpETECTS |  CRAB COPC

Note: Statistics calculated by the USEPA program ProUCL (USEPA 2009c).

95%UCLM-C indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Chebyshev test.
95%UCLM-G indicates that the 95 percent upper confidence limit on the mean is based on the approximate or adjusted gamma distribution.
95%UCLM-KMC indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) Chebyshev test.
95%UCLM-L indicates that the 95 percent upper confidence limit on the mean is based on the Land (H) statistic for lognormal distributions.
95%UCLM-M indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric modified t-test.

LOW %DETECTS indicates |ow percentage of detects.

NA = Not Applicable

95%UCLM = 95 percent upper confidence limit on the mean

EPC = exposure point concentration

PAHS = Polycyclic Aromatic Hydrocarbons

PCB = Polychlorinated Bipheyl

ND = Not Detected

DL = Detection Limit

mg/kg = milligrams per kilogram

Data Qualifiers:

L = Reported value may be biased low.
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TABLE 5.3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA - SURFACE WATER

Scenario Timeframe: Current
Medium: Surface Water
Exposure Medium: Surface Water
Exposure Point: Coke Point Offshore Area
Reasonable Maximum Exposure
Chemical of Potential Concern Units “ég?]”c;tf;‘i’t:: 95% UCLM Maé;?gtﬁg:ed ’\(Agi);r.?gn Egi . . .
Medium Medium EPC Medium EPC
EPC Value Statigtic Rationale
METALS
IARSENIC ug/L 4,10E+00 4.38E+00 7.60E+00 ug/L || 4.38E+00 95%UCLM-N FISH COPC
MERCURY ug/L 4.78E-02 5.73E-02 6.30E-02 ug/L || 5.73E-02 95%UCLM-BCA FISH COPC
SELENIUM ug/L 1.25E+01 1.35E+01 2.45E+01 ug/ll || 1.35E+01 95%UCLM-N FISH COPC
PAHS
BENZO(A)ANTHRACENE ug/L 1.44E+00 9.80E-01 8.70E+00 ug/L || 9.80E-01 | 95%UCLM-KMC SW COPC
BENZO(A)PY RENE ug/L 1.06E+00 7.59E-01 6.80E+00 ug/L || 7.59E-01 | 95%UCLM-KMC SW COPC
BENZO(B)FLUORANTHENE ug/L 1.40E+00 9.84E-01 8.00E+00 ug/L || 9.84E-01 | 95%UCLM-KMC SW COPC
BENZO(K)FLUORANTHENE ug/L 1.47E+00 1.02E+00 9.20E+00 ug/L || 1.02E+00 | 95%UCLM-KMC SW COPC
CHRY SENE ug/L 1.63E+00 1.09E+00 9.60E+00 ug/L || 1.09E+00 | 95%UCLM-KMC SW COPC
DIBENZO(A ,H)ANTHRACENE ug/L 1.77E+00 1.22E+00 1.10E+01 g/l || 1.22E+00 | 95%UCLM-KMC SW COPC
INDENO(1,2,3-CD)PY RENE ug/L 1.54E+00 1.16E+00 9.90E+00 ug/L || 1.16E+00 | 95%UCLM-KMC SW COPC
VOLATILE ORGANIC COMPOUNDS
BENZENE [pgL | 1118401 | 125E+01 | 7206+01 | L | pgu |[ 1.25E+01 | 95%uCLM-KMC SW COPC

Note: Statistics calculated by the USEPA program ProUCL (USEPA 2009c).

95%UCLM-BCA indicates that the 95 percent upper confidence limit on the mean is based on the Kaplan-Meier (KM) Bias-Corrected Accelerated (BCA) percentile bootstrap test.
95%UCLM-KMC indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) Chebyshev test.
95%UCLM-N indicates that the 95 percent upper confidence limit on the mean is based on the sudent'st-test for normal distributions.

95%UCLM = 95 percent upper confidence limit on the mean

PAHS = Polycyclic Aromatic Hydrocarbons

ND = Not Detected

DL = Detection Limit

ug/L = micrograms per liter

Data Qualifiers:

L = Reported value may be biased low.
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TABLE 5.3.3
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA - CRABS

Scenario Timeframe: Current

Medium: Sediment

Exposure Medium: Crabs

Exposure Point: Coke Point Offshore Area

Maximum ' Reasonable Maximum Exposure
Chermical of Potential Concern Unite '\éoef‘}r‘ce'?ﬁ:tcitf: 95% UCLM Detected '\g‘f‘j’;mﬁ“ 52? ' '
Concentration Medium EPC Medium EPC
Value Rationale

DIOXINS
\WHO TEQ (ND=DL) [ mykg | NA NA NA | mokg [ 6.09E-08 CRAB COPC
METALS
ARSENIC mgkg | 107E+00 1.22E+00 1.24E+00 mykg 1.22E+00 CRAB COPC
CADMIUM mgkg | 118E-01 151E-01 1.58E-01 mykg 151E-01 CRAB COPC
COBALT mgkg |  105E-01 1.26E-01 1.38E-01 mykg 1.26E-01 CRAB COPC
COPPER mgkg | 7.97E+00 1.07E+01 1.25E+01 mykg 1.07E+01 CRAB COPC
ZINC mgkg | 418E+01 4.63E+01 459E+01 mgkg | AB59E+01 CRAB COPC
PAHS
BENZO(A)PYRENE mgkg | 120E-02 1.55E-02 4.85E-03 mykg 4.85E-03 CRAB COPC
BENZO(B)FLUORANTHENE mgkg | 177602 2.77E-02 3.15E-02 mykg 2.77E-02 CRAB COPC
NAPHTHALENE mgkg | 131E-02 1.60E-02 2.20E-02 mykg 1.60E-02 SD COPC
PCB CONGENERS
TOTAL PCBs(ND=DL) | mgkg | 170e01 | 1e9E01 | 21001 | | mokg [ 19901 | craBcorc
\VOLATILE ORGANIC COMPOUNDS
BENZENE [ mykg | NA NA | NA | Na | mgkg || 790e02 | craBcorc

Modeled crab concentrations reflect wet weight concentrations
Bioaccumulation factors (BAFs) are used to determine the concentrations of Dioxinsand VOCsin aguatic organisms exposed to sediment. All other chemicalsare actud tissue
concentrations.

NA = Not Applicable

95%UCLM = 95 percent upper confidence limit on the mean
EPC = exposure point concentration

PAHS = Polycyclic Aromatic Hydrocarbons

PCB = Polychlorinated Bipheyl

ND = Not Detected

DL = Detection Limit

mg/kg = milligrams per kilogram
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TABLE 5.34

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA - FINFISH

Scenario Timeframe: Current

Medium: Surface Water

Exposure Medium: Finfish

Exposure Point: Coke Point Offshore Area

Reasonable Maximum Exposure
Chemical of Potential Concern Units | MeanDetected | g0, oy | MaximumDetected | Maximum | EPC
Concentration Concentration Qualifier | Units Medi
lum . .
EPC Value Medium EPC Rationale

METALS
ARSENIC mgkg |  1.49E+00 4.43E-01 2.00E+00 mgkg|| 4.43E-01 FISH COPC
MERCURY mgkg |  4.84E-02 5.55E-02 5.60E-02 mgkg|| 5.55E-02 FISH COPC
SELENIUM mgkg |  8.46E-01 9.25E-01 9.70E-01 mgkg)| 9.25E-01 FISH COPC
PCB CONGENERS
TOTAL PCBs(ND=DL) [ mgkg| 16700 | 200E01 | 2.12E-01 | [ mgkg|| 2.00E-01 FISH COPC
VOLATILE ORGANIC COMPOUNDS
BENZENE [ mo/kg | NA [ ~Nna ] NA | [ mgkgl| 1.47E-01 FISH COPC

Bioaccumulation factors (BAFs) are used to determine the concentrations of Volatile Organic Compounds in aguatic organisms exposed to surface water. All other chemicals

are actual tissue concentrations.

NA = Not Applicable

95%UCLM = 95 percent upper confidence limit on the mean
EPC = exposure point concentration

PAHS = Polycyclic Aromatic Hydrocarbons

ND = Not Detected

DL = Detection Limit

mg/kg = milligrams per kilogram
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TABLE5.35

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
PATAPSCO RIVER BACKGROUND - SEDIMENT

Scenario Timeframe: Current
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Patapsco River Background
. Reasonable Maximum Exposure
Mean Maximum Maximum EPC
Chemical of Potential Concern Units . 95% UCLM Detected o )
Concentration . Qualifier Units ] ] ]
Concentration Medium Medium EPC Medium EPC
EPC Vaue Statistic Rationale
DIOXINS
\WHO TEQ (ND=DL) mgkg | 4.42E-06 8.17E-06 1.15E-05 mgkg || 8.17E-06 | 95%UCLM-N CRAB COPC
METALS
[ARSENIC mg/kg 6.22E+00 1.07E+01 1.62E+01 mgkg | 1.O7E+01 [ 95%UCLM-N CRAB COPC
CADMIUM mg/kg 4.17E-01 1.35E+00 1.60E+00 mgkg || 1.35E+00 [ 95%UCLM-G CRAB COPC
COBALT mg/kg 1.50E+01 NA 1.98E+01 mgkg || 1.98E+01 Maximum CRAB COPC
COPPER mg/kg 2.70E+01 9.16E+01 1.05E+02 mgkg || 9.16E+01 [ 95%UCLM-G CRAB COPC
MERCURY mg/kg 1.07E-01 2.27E-01 3.90E-01 mgkg || 2.27E-01 | 95%UCLM-KMt CRAB COPC
SELENIUM mg/kg 1.13E+00 NA 2.40E+00 mgkg || 2.40E+00 Maximum CRAB COPC
ZINC mg/kg 1.32E+02 3.76E+02 4.29E+02 mgkg || 3.76E+02 | 95%UCLM-G CRAB COPC
PAHS
([BENZO(A)PYRENE mgkg | 203E-01 | 3048400 | 110E+00 | mgkg || 110E+00 |  Maximum | spcorc
[lPcB CONGENERS
[roTAL PcBs (ND=DL) | mgkg | 170e02 | 532802 | 583E02 | mgko || 5.326-02 | oswucim-c | SD COPC

Note: Statistics calculated by the USEPA program ProUCL (USEPA 2009c).

95%UCLM-C indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Chebyshev test.

95%UCLM-G indicates that the 95 percent upper confidence limit on the mean is based on the approximate or adjusted gamma distribution.
95%UCLM-KMt indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) student's t-test.
95%UCLM-N indicates that the 95 percent upper confidence limit on the mean is based on the student'st-test for normal distributions.
Low %Detects indicates |ow percentage of detects, so the maximum detected value is used.

N < 5 indicates that the number of samplesis|essthan 5, so the maximum detected value is used.

NA = Not Applicable

EPC = exposure point concentration
PAHS = Polycyclic Aromatic Hydrocarbons

PCB = Polychlorinated Bipheyl

ND = Not Detected
DL = Detection Limit

mg/kg = milligrams per kilogram
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TABLE 5.3.6

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
PATAPSCO RIVER BACKGROUND - SURFACE WATER

Scenario Timeframe: Current
Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point: Patapsco River Background

. Reasonable Maximum Exposure
. . ’ Mean Maximum Maximum EPC
Chemical of Potential Concern Units . 95% UCLM Detected e !
Concentration . Qualifier Units ) ) )
Concentration Medium EPC Medium EPC Medium EPC
Value Statigtic Rationale
METALS
JANTIMONY ug/L 2.12E-01 2.53E-01 3.00E-01 J ug/L 2.53E-01 95%UCLM-N FISH COPC
JARSENIC ug/L 3.96E+00 4,69E+00 6.40E+00 ug/L 4,69E+00 95%UCLM-N FISH COPC
COPPER ug/L 2.19E+00 2.35E+00 2.60E+00 ug/L 2.35E+00 95%UCLM-N FISH COPC
MERCURY ug/L 3.83E-02 NA 3.90E-02 B ug/L 3.90E-02 Maximum FISH COPC
SELENIUM pg/L 1.03E+01 1.26E+01 1.71E+01 pg/L 1.26E+01 95%UCLM-N FISH COPC
PAHS
BENZO(A)ANTHRACENE ug/L 3.28E-02 NA 1.40E-01 J ug/L 1.40E-01 Maximum SW COPC
BENZO(A)PYRENE ug/L 1.93E-02 NA 5.10E-02 J ug/L 5.10E-02 Maximum SW COPC
DIBENZO(A,H)ANTHRACENE ug/L 1.89E-02 NA 7.30E-02 J ug/L 7.30E-02 Maximum SW COPC
INDENO(1,2,3-CD)PYRENE pg/L 2.17E-02 NA 7.30E-02 J pg/L 7.30E-02 Maximum SW COPC

Note: Statigtics calculated by the USEPA program ProUCL (USEPA 2009c).
95%UCLM-N indicatesthat the 95 percent upper confidence limit on the mean isbased on the sudent'st-test for normal digtributions.

NA = Not Applicable

95%UCLM = 95 percent upper confidence limit on the mean
EPC = exposure point concentration
PAHS = Polycyclic Aromatic Hydrocarbons

Hg/L = micrograms per liter
Data Qualifiers

B = Valueisedimated.
J=Vdueisedimated.
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TABLE 5.3.7
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT

Scenario Timeframe: Current

Medium: Sediment
Exposure Medium: Crabs
Exposure Point: Patapsco River Background

PATAPSCO RIVER BACKGROUND - CRABS

Reasonable M aximum Exposure
Chemical of Potential Concern Units ConcMe;.?rn ation 95% UCLM Cmg::nr?:?on '\gi);:zlgl ErFI:(t:s A A
Medium Medium EPC
EPC Value Rationale
DIOXINS
\WHO TEQ (ND=DL) mglkg NA NA NA mgkg || 6.08E-07 CRAB COPC
METALS
ARSENIC mglkg 1.16E+00 1.26E+00 1.26E+00 mgkg | 1.26E+00 CRAB COPC
CADMIUM mglkg 1.15E-01 1.85E-01 2.21E-01 mgkg | 185E-01 CRAB COPC
COBALT mglkg 8.96E-02 1.23E-01 1.41E-01 mgkg | 1.23e-01 CRAB COPC
COPPER mglkg 1.20E+01 1.44E+01 1.62E+01 mgkg | 1.44E+01 CRAB COPC
MERCURY mglkg 1.85E-02 2.36E-02 2.66E-02 mgkg | 236E-02 CRAB COPC
SELENIUM mgkg 9.96E-01 1.10E+00 1.13E+00 mgkg | 1.10E+00 CRAB COPC
ZINC mglkg 4.09E+01 4.69E+01 4.76E+01 mgkg || 4.69E+01 CRAB COPC
PCB CONGENERS
[roTAL PcBs (ND=DL) | mgkg 2.27E-01 2.72E-01 2.84E-01 mokg | 2.72E-01 CRAB COPC

Modeled crab concentrations reflect dry weight concentrations.
Bioaccumulation factors (BAFs) are used to determine the concentrations of Dioxinsin aquatic organisms exposed to sediment. All other chemicals are actual tissue

concentrations.
NA = Not Applicable

95%UCLM = 95 percent upper confidence limit on the mean

EPC = exposure point concentration

PAHS = Polycyclic Aromatic Hydrocarbons

PCB = Polychlorinated Bipheyl
ND = Not Detected

DL = Detection Limit

mg/kg = milligrams per kilogram

Page 1 of 1




TABLE 5.3.8
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT

PATAPSCO RIVER BACKGROUND - FINFISH

Scenario Timeframe: Current
Medium: Surface Water

Exposure Medium: Finfish
Exposure Point: Patapsco River Background

Reasonable Maximum Exposure
’ . ] Mean Maximum Maximum EPC
0
Chemical of Potential Concern Units Concentration 95% UCLM Concentration Qualifier Units ) )
Medium EPC Medium EPC
Value Rationale
METALS
ANTIMONY mg/kg 3.18E-02 6.09E-02 8.60E-02 mg/kg 6.09E-02 FISH COPC
ARSENIC mg/kg 4.84E-01 5.62E-01 5.70E-01 mg/kg 5.62E-01 FISH COPC
COPPER mg/kg 3.39E+00 9.10E+00 1.41E+01 mg/kg 9.10E+00 FISH COPC
MERCURY mg/kg 4.28E-02 4.61E-02 4.60E-02 mg/kg 4.60E-02 FISH COPC
SELENIUM mg/kg 9.70E-01 1.00E+00 1.00E+00 mg/kg 1.00E+00 FISH COPC
PCB CONGENERS
||TOTAL PCBs(ND=DL) mg/kg 3.60E-01 2.90E-01 3.60E-01 mg/kg || 2.90E-01 FISH COPC

Chemcial concentrations are based on actual tissue data.

NA = Not Applicable

95%UCLM = 95 percent upper confidence limit on the mean

EPC = exposure point concentration

PAHS = Polycyclic Aromatic Hydrocarbons

ND = Not Detected
DL = Detection Limit
mg/kg = milligrams per kilogram
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TABLE 54.1
VALUESUSED FOR ADULT RECREATIONAL USER DAILY SURFACE WATER INTAKE EQUATIONS
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA

Scenario Timeframe: Current
Medium: Surface Water
Exposure Medium: Surface Water
Exposure Point: Coke Point
Receptor Population: Recreational User
Receptor Age: Adult - Swimming
Exposure Route Paéag;iter Parameter Definition Units RME Value Ration aIR;\/AREefermce Intake Equation

Ingestion Ccw Concentration in Water mg/L Chemical-Specific Chemical-Specific CDI (mg/kg/day) =
CR Ingestion Rate L/day 0.02 ATSDR 2003 CWxXxCRXET xEFX ED/(BW X AT)
EF Exposure Frequency daylyr 4 BPJ(2)
ED Exposure Duration yr 30 U.S. EPA 1989
BW Body Weight kg 70 U.S. EPA 1997b
AT-NC Averaging time-Noncancer days 10,950 U.S. EPA 1989
AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

Dermal CW Concentration in Surface Water mg/L Chemical-Specific Chemical-Specific CDI (mg/kg/day) =
SA Surface Areafor Contact cm? 18,000 U.S. EPA 2004 CW x SA x PC x ET x EF x ED x CF/ (BW x AT)
PC Permeability Coefficient cmv/hr Chemical-Specific Chemical-Specific
ET Exposure Time hr/day 2 BPJ (1) For organic compounds
EF Exposure Frequency daylyr 4 BPJ(2) CDI (mg/kg/day) =
ED Exposure Duration yr 30 U.S. EPA 1989 DAget X SA XEF X ED /(BW x AT)
BW Body Weight kg 70 U.S. EPA 1997b
AT-NC Averaging Time - Noncancer days 10,950 U.S. EPA 1989
AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989
CF Conversion Factor L/cm® 0.001 U.S. EPA 1989

Note: BPJ = Best Professiona Judgement
CDI = chronic daily intake
DA et = Dermal Absorbed Dose per event, Example calculated in Appendix F

(1) Swimming isestimated to occur during a2 hour time during boating within the Patapsco River.

(2) swimming will occur only on alimited basis, 4 days/yr. based upon previous RCRA assessment (1SG 2005) and
persona communication with US EPA and MDE (USEPA/MDE 2011)
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TABLE 54.2
VALUESUSED FOR ADOLESCENT RECREATIONAL USER DAILY SURFACE WATER INTAKE EQUATIONS
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA

Scenario Timeframe: Current
Medium: Surface Water
Exposure Medium: Surface Water
Exposure Point: Coke Point
Receptor Population: Recreational User
Receptor Age: Adolescent - Swimming
Exposure Route Paéag;iter Parameter Definition Units RME Value Ration aIR;\/AREefermce Intake Equation

Ingestion Ccw Concentration in Water mg/L Chemical-Specific Chemical-Specific CDI (mg/kg/day)=
CR Ingestion Rate L/day 0.01 ATSDR 2003 CWxXxCRXET xEFX ED/(BW X AT)
EF Exposure Frequency daylyr 4 BPJ(3) 4
ED Exposure Duration yr 10 U.S. EPA 1997b
BW Body Weight kg 45 U.S. EPA 1997b
AT-NC Averaging time-Noncancer days 3,650 U.S. EPA 1989
AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

Dermal CW Concentration in Surface Water mg/L Chemical-Specific Chemical-Specific CDI (mg/kg/day) =
SA Surface Areafor Contact cm? 13,350 U.S. EPA 1997b (1) CW x SA x PC x ET x EF x ED x CF/ (BW x AT)
PC Permeability Coefficient cmv/hr Chemical-Specific Chemical-Specific
ET Exposure Time hr/day 2 BPJ(2) For organic compounds
EF Exposure Frequency daylyr 4 BPJ(3) CDI (mg/kg/day) =
ED Exposure Duration yr 10 U.S. EPA 1997b DAget X SA XEF X ED /(BW x AT)
BW Body Weight kg 45 U.S. EPA 1997b
AT-NC Averaging Time - Noncancer days 3,650 U.S. EPA 1989
AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989 4
CF Conversion Factor L/cm® 0.001 U.S. EPA 1989

Note: BPJ = Best Professiona Judgement
CDI = chronic daily intake

DA /et = Dermal Absorbed Dose per event, Example calculated in Appendix F

(1) Thesurface body areais averaged for two ageranges: 12 to 16 yearsand 6 to 11 years.

(2) Swimming is estimate to occur during a 2 hour time during boating within the Patapsco River
(3) Swimming will occur only on alimited basis, 4 days/yr. based upon previous RCRA assessment (ISG 2005) and personal communication with US EPA and MDE (USEPA/MDE

2011)

(4) Slope Factor for chemicalsidentified as mutagenic in Table 5.6 are adjusted by afactor of 3.
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TABLE 54.3
VALUESUSED FOR CHILD RECREATIONAL USER DAILY SURFACE WATER INTAKE EQUATIONS
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA

Scenario Timeframe: Current
Medium: Surface Water
Exposure Medium: Surface Water
Exposure Point: Coke Point
Receptor Population: Recreational User
Receptor Age: Child - Swimming
Exposure Route Paéag;iter Parameter Definition Units RME Value Ration aIR;\/AREefermce Intake Equation

Ingestion Ccw Concentration in Water mg/L Chemical-Specific Chemical-Specific CDI (mg/kg/day) =
CR Ingestion Rate L/day 0.01 ATSDR 2003 CWxXxCRXET xEFX ED/(BW X AT)
EF Exposure Frequency daylyr 4 BPJ(2) 4
ED Exposure Duration yr 3 BPJ (3)
BW Body Weight kg 18 U.S. EPA 1989
AT-NC Averaging time-Noncancer days 1,095 U.S. EPA 1989
AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

Dermal CW Concentration in Surface Water mg/L Chemical-Specific Chemical-Specific CDI (mg/kg/day) =
SA Surface Areafor Contact cm? 6,600 U.S. EPA 2004 CW x SA x PC x ET x EF x ED x CF/ (BW x AT)
PC Permeability Coefficient cmv/hr Chemical-Specific Chemical-Specific
ET Exposure Time hr/day 2 BPJ (1) For organic compounds
EF Exposure Frequency daylyr 4 BPJ(2) CDI (mg/kg/day) =
ED Exposure Duration yr 3 BPJ (3) DAget X SA XEF X ED /(BW x AT)
BW Body Weight kg 18 U.S. EPA 2008
AT-NC Averaging Time - Noncancer days 1,095 U.S. EPA 1989
AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989 4
CF Conversion Factor L/cm® 0.001 U.S. EPA 1989

Note: BPJ = Best Professiona Judgement
CDI = chronic daily intake
DA /et = Dermal Absorbed Dose per event, Example calculated in Appendix F

(1) Swimming is estimated to occur during a2 hour time during boating within the Patapsco River.

(2) swimming will occur only on alimited basis, 4 days/yr. based upon previous RCRA assessment (1SG 2005) and personal communication with US EPA and MDE (USEPA/MDE

2011)

(3) Agerangefor child is assumed from 3 to 6 years. It isexpected that children younger then 3 years will not swim in the Patapsco River.
(4) Slope Factor for chemicalsidentified as mutagenic in Table 5.6 are adjusted by afactor of 3.
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TABLE 544
VALUESUSED FOR WATERMAN DAILY SURFACE WATER INTAKE EQUATIONS
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT

COKE POINT OFFSHORE AREA

Scenario Timeframe: Current
Medium: Surface Water
Exposure Medium: Surface Water
Exposure Point: Coke Point
Receptor Population: Waterman
Receptor Age: Adult - Fishing
Exposure Route Paéag;iter Parameter Definition Units RME Value Ration aIR;\/AREefermce Intake Equation

Dermal cw Concentration in Surface Water mg/L Chemical-Specific Chemical-Specific CDI (mg/kg/day) =
SA Surface Areafor Contact cm? 3,900 U.S. EPA 1997b (1) CW x SA x PCX ET x EF X ED x CF/ (BW x AT)
PC Permesbility Coefficient cm/hr Chemical-Specific Chemical-Specific
ET Exposure Time hr/day 2 BPJ(2) For organic compounds
EF Exposure Frequency daylyr 39 BPJ (3) CDI (mg/kg/day) =
ED Exposure Duration yr 30 U.S. EPA 1989 DAget X SA X EF X ED / (BW x AT)
BW Body Weight kg 70 U.S. EPA 1997b
AT-NC Averaging Time - Noncancer days 10,950 U.S. EPA 1989
AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989
CF Conversion Factor L/em’® 0.001 U.S. EPA 1989

Note: BPJ = Best Professiona Judgement
CDI = chronic daily intake

DA /et = Dermal Absorbed Dose per event, Example calculated in Appendix F
(1) Thewatermen contact would be limited to the hands and forearms arms since contact to surface water is primarily while hauling fishing nets into boat. Thearm SA at 2,910 cm?

and hands at 990 cm?. Thisresultsin an SA of 3,900 cm?.

(2) Personal communication with USEPA and MDE May 5, 2011
(3) Fishingis expected to occur March through November, for atotal of 9 months or 39 weeks. It is expected that a watermen would not fish exclusively in the Patapsco River near the

Coke Point offshore environment. The watermen fishes near Coke Point 1 day/week for atotal of 39 days/year.
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VALUESUSED FOR ADULT RECREATIONAL USER DAILY SEDIMENT INTAKE EQUATIONS

TABLE 54.5

RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA

Scenario Timeframe: Current

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Coke Point

Receptor Population: Recreational User
Receptor Age: Adult

Exposure Route Parcaégtzte' Parameter Definition Units RME Value RME Rationale/Reference Intake Equation
Dermal Cs Chemical Concentration in Sediment mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) =
SA Surface Areafor Contact cmP/event 3,870 BPJ (1) CSx SA X AFX ABSX EFX ED x CF/ (BW x AT)
AF Adherence Factor mg/cm? 0.07 U.S. EPA 2004 & 2003a(2)
ABS Dermal Absorption Fraction Unitless Chemical-Specific U.S. EPA 2004
EF Exposure Frequency event/yr 4 BPJ (3)
ED-C Exposure Duration - Cancer yr 30 U.S. EPA 1989
BW Body Weight kg 70 U.S. EPA 1997b
AT-NC Averaging Time - Noncancer days 10,950 U.S. EPA 1989
AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

Note : BPJ = Best Professional Judgement
CDI = chronic daily intake

(1) Contact with sediment will be with the feet and lower legs. For the adult, the lower legs are 2,560 cm? and the feet are 1,310 cm?, with atotal of 3,870 cm?
(2) The adherence factor is conservatively equal to the recommended factor for resident adult exposure to soil.
(3) Swimming will occur only on alimited basis, 4 days/yr. based upon previous RCRA assessment (ISG 2005) and personal communication with US EPA and MDE (USEPA/MDE 2011)

Page 1 of 1




TABLE 5.4.6

VALUESUSED FOR ADOLESCENT RECREATIONAL USER DAILY SEDIMENT INTAKE EQUATIONS
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA

Scenario Timeframe: Current

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Coke Point

Receptor Population: Recreational User
Receptor Age: Adolescent

Exposure Route Parcagr&:ter Parameter Definition Units RME Vaue RME Rationale/Reference Intake Equation
Dermal Cs Chemical Concentration in Sediment mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) =
SA Surface Areafor Contact cm?event 3,870 U.S. EPA 1997b (1) CSx SAXAFXx ABSx EFx ED x CF/ (BW x AT)
AF Adherence Factor mg/cm2 0.2 U.S. EPA 2004 & 2003a(2)
ABS Dermal Absorption Fraction Unitless Chemical-Specific U.S. EPA 2004 4
EF Exposure Frequency event/yr 4 BPJ(3)
ED-C Exposure Duration - Cancer yr 10 BPJ
BW Body Weight kg 45 U.S. EPA 1997b
AT-NC Averaging Time - Noncancer days 3,650 U.S. EPA 1989
AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

Note : BPJ = Best Professional Judgement
CDI = chronic daily intake

(1) Contact with sediment will be with the feet and lower legs. For the adolescent, the surface area for the adult lower legs are 2,560 cm? and the feet are 1,310 cm?, with atotal of 3,870 cm?.
(2) The adherence factor is conservatively equal to the recommended factor for resident child exposure to soil.
(3) Swimming will occur only on alimited basis, 4 days/yr. based upon previous RCRA assessment (1SG 2005) and personal communication with US EPA and MDE (USEPA/MDE 2011)
(4) Slope Factor for chemicals identified as mutagenic in Table 5.6 are adjusted by afactor of 3.
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TABLE 54.7
VALUESUSED FOR CHILD RECREATIONAL USER DAILY SEDIMENT INTAKE EQUATIONS
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA

Scenario Timeframe: Current

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Coke Point

Receptor Population: Recreational User
Receptor Age: Child

Exposure Route | Parameter Code Parameter Definition Units RME Value RME Rationale/Reference Intake Equation
Derma Cs Chemical Concentration in Sediment mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) =
SA Surface Areafor Contact cm?/event 2,620 U.S. EPA 2008(1) CSx SA x AF X ABSx EF x ED x CF/ (BW x AT)
AF Adherence Factor mg/cm2 0.2 U.S. EPA 2004 & 2003a(2)
ABS Dermal Absorption Fraction Unitless Chemical-Specific U.S. EPA 2004 5)
EF Exposure Frequency event/yr 4 BPJ(3)
ED-C Exposure Duration - Cancer yr 3 BPJ (4)
BW Body Weight kg 18 U.S. EPA 2008
AT-NC Averaging Time - Noncancer days 1,095 U.S. EPA 1989
AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

Note : BPJ = Best Professional Judgement

CDI = chronic daily intake

(1) Contact with sediment will be with the feet and lower legs. For the child, the surface area for the the legs are 2,070 cm? and the feet are 550 cm?, for atotal of 2,620 cm? (3 to 6 year age range).
(2) The adherence factor is conservatively equal to the recommended factor for resident child exposure to soil.

(3) Swimming will occur only on alimited basis, 4 days/yr. based upon previous RCRA assessment (ISG 2005) and persona communication with US EPA and MDE (USEPA/MDE 2011)

(4) Agerange for child is assumed from 3 to 6 years. It is expected that children younger then 3 years will not swim in the Patapsco River.

(5) Slope Factor for chemicals identified as mutagenic in Table 5.6 are adjusted by afactor of 3.
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TABLE 5438
VALUESUSED FOR WATERMAN DAILY SEDIMENT INTAKE EQUATIONS
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA

Scenario Timeframe: Current
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Coke Point
Receptor Population: Waterman
Receptor Age: Adult
Parameter A . . .
Exposure Route Code Parameter Definition Units RME Vaue RME Rationale/Reference Intake Equation
Dermal Cs Chemical Concentration in Sediment mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) =
SA Surface Areafor Contact cm?event 3,900 U.S. EPA 1997b (1) CSx SA x AFXx ABSX EF X ED x CF/ (BW x AT)
AF Adherence Factor mg/cm? 0.2 U.S. EPA 2004 & 2003a(2)
ABS Dermal Absorption Fraction Unitless Chemical-Specific U.S. EPA 2004
EF Exposure Frequency event/yr 39 BPJ (3)
ED-C Exposure Duration - Cancer yr 30 U.S. EPA 1989
BW Body Weight kg 70 U.S. EPA 1997b
AT-NC Averaging Time - Noncancer days 10,950 U.S. EPA 1989
AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989
CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

Note : BPJ = Best Professional Judgement

CDI = chronic daily intake

(1) Thewatermen contact would be limited to the hands and forearms arms since contact to sediment is primarily while hauling fishing netsinto boat. The arm SA at 2,910 cm? and hands at 990
cm?. Thisresultsin an SA of 3,900 e,

(2) The adherencefactor is conservatively equal to the recommended factor for commercial/industrial worker exposure to soil.

(3) Fishingis expected to occur March through November, for atotal of 9 months or 39 weeks. It is expected that a watermen would not fish exclusively in the Patapsco River near the Coke Point
offshore environment. The watermen fishes near Coke Point 1 day/week for atotal of 39 days/year.
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Scenario Timeframe: Current

Medium: Surface Water/Sediment
Exposure Medium: Fish/Crab
Exposure Point: Coke Point

Receptor Population: Recreational User
Receptor Age: Adult

TABLE 549
VALUESUSED FOR ADULT RECREATIONAL USER DAILY FINFISH/CRAB INTAKE EQUATIONS
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT

COKE POINT OFFSHORE AREA

Exposure Route Paéaézite' Parameter Definition Units RME Value RME Rationale/Reference Intake Equation
Ingestion CSs Chemical Concentration in Fish Tissue/Crab Meat mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) =

CR Ingestion Rate kg/meal 0.23 U.S. EPA 1997b, MDE 2007 (1) CSXCRXEFXED/ (BW x AT)
EF Exposure Frequency meals/yr 32 BPJ (2)

ED Exposure Duration yr 30 U.S. EPA 1989

BW Body Weight kg 70 U.S. EPA 1997b

AT-NC Averaging time - Noncancer days 10,950 U.S. EPA 1989

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

Note : BPJ = Best Professional Judgement
CDI = chronic daily intake

(1) Theweight of cooked fish ingested by an adult is 8 ounces/meal or 0.23 kg/meal (wet weight).
(2) Itisassumed that the recreational user will fish or catch crabs from the areafor 2 days per week during warmer months, June to September (32 Days). Fish and crab ingestion are each
assumed at 16 meals/yr from the Coke Point Offshore Area
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TABLE 5.4.10
VALUESUSED FOR ADOLESCENT RECREATIONAL USER DAILY FINFISH/CRAB INTAKE EQUATIONS
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA

Scenario Timeframe: Current

Medium: Surface Water/Sediment
Exposure Medium: Fish/Crab
Exposure Point: Coke Point

Receptor Population: Recreational User
Receptor Age: Adolescent

Exposure Route Paéaézzter Parameter Definition Units RME Value RME Rationale/Reference Intake Equation
Ingestion Cs Chemical Concentration in Fish Tissue/Crab Meat mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) =
CR Ingestion Rate kg/meal 0.17 U.S. EPA 1997b, MDE 2007 (1) CSXCRXEFXED/ (BW x AT)
EF Exposure Frequency meals/yr 32 BPJ (2)
ED Exposure Duration yr 10 BPJ )
BW Body Weight kg 45 U.S. EPA 1997b
AT-NC Averaging time - Noncancer days 3,650 U.S. EPA 1989
AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

Note : BPJ = Best Professional Judgement

CDI = chronic daily intake

(1) Theweight of cooked fish ingested by an adolescent is 6 ounces/meal or 0.17 kg/meal (wet weight).

(2) Itisassumed that the recreational user will fish or catch crabs from the area for 2 days per week during warmer months, June to September (32 Days). Fish and crab ingestion are each
assumed at 16 meals/yr from the Coke Point Offshore Area

(3) Slope Factor for chemicals identified as mutagenic in Table 5.6 are adjusted by afactor of 3.

Page 1 of 1




TABLE5.4.11
VALUESUSED FOR CHILD RECREATIONAL USER DAILY FINFISH/CRAB INTAKE EQUATIONS
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA

Scenario Timeframe: Current

Medium: Surface Water/Sediment
Exposure Medium: Fish/Crab
Exposure Point: Coke Point

Receptor Population: Recreational User
Receptor Age: Child

Exposure Route Paéag;(:ter Parameter Definition Units RME Value RME Rationale/Reference Intake Equation
Ingestion CS Chemical Concentration in Fish Tissue/Crab Meat mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) =
CR Ingestion Rate kg/meal 0.085 U.S. EPA 1997b, MDE 2007 (1) CSxCRXxEFxXxED/(BW x AT)
EF Exposure Freguency meals/yr 32 BPJ(2)
ED Exposure Duration yr 3 BPJ(3) 4
BW Body Weight kg 18 U.S. EPA 2008
AT-NC Averaging time - Noncancer days 1,095 U.S. EPA 1989
AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

Note : BPJ = Best Professional Judgement

CDI = chronic daily intake

(1) Theweight of cooked fish ingested by a child is 3 ounces/meal or 0.085 kg/meal (wet weight).

(2) Itisassumed that the recreational user will fish or catch crabs from the area for 2 days per week during warmer months, June to September (32 Days). Fish and crab ingestion are each
assumed at 16 meal s/yr from the Coke Point Offshore Area

(3) Agerangefor child is assumed from 3 to 6 years. It is expected that children younger then 3 years will not eat catch from the Patapsco River.

(4) Slope Factor for chemicals identified as mutagenic in Table 5.6 are adjusted by a factor of 3.

Page 1 of 1



VALUESUSED FOR WATERMAN DAILY FINFISH/CRAB INTAKE EQUATIONS

TABLE 5.4.12

RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA

Scenario Timeframe: Current
Medium: Surface Water/Sediment
Exposure Medium: Fish/Crab
Exposure Point: Coke Point
Receptor Population: Waterman
Receptor Age: Adult

Exposure Route Paéag;(:ter Parameter Definition Units RME Vaue RME Rationale/Reference Intake Equation / Model Name
Ingestion CS Chemical Concentration in Fish Tissue/Crab Meat mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) =
CR Ingestion Rate kg/meal 0.23 U.S. EPA 1997b, MDE 2007 (1) CSxCRXxEFxXxED/(BW x AT)
EF Exposure Freguency meal s/yr 39 BPJ(2)
ED Exposure Duration yr 30 BPJ
BW Body Weight kg 70 U.S. EPA 1997b
AT-NC Averaging time - Noncancer days 10,950 U.S. EPA 1989
AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

Note : BPJ = Best Professional Judgement
CDI = chronic daily intake

(1) The weight of cooked fish ingested by an adult is 8 ounces/meal or 0.23 kg/meal (wet weight).
(2) Itisassumed that the waterman will ingest fish or catch crabs from the Patapsco River each day they visit the area (39 days). Fish and crab ingestion are each assumed at 16 meals/yr
from the Coke Point Offshore Area
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TABLE 55.1

NON-CANCER TOXICITY DATA - ORAL/DERMAL
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA

. . Chronic/ Oral RiD O,rAacIjjtl?stEr)negﬁT:al Adjusted . Uizg?;hr%/ Sources of RfD: Dates of RfD:
Chemical of Potential Concern . Vaue (mgkg Dermal RfD (2) Primary Target Organ e Target Organ (3)
Subchronic day) Factor (Gl (mg/kg bw-day) Modifying Target Organ (mmiddlyy)
ABS) (1) Factors
DIOXIN/FURANS
DIOXIN (TEQ) Chronic 1.00E-09 1 1.00E-09 Developmental 90/1 ATSDR 12/1/2009
METALS
ANTIMONY Chronic 4.00E-04 0.15 6.00E-05 Blood glucose and cholesterol 1000/1 IRIS 5/6/2010
ARSENIC Chronic 3.00E-04 1 3.00E-04 Skin 3/1 IRIS 5/6/2010
CADMIUM Chronic 1.00E-03 0.25 2.50E-04 Kidneys 10/1 IRIS 5/6/2010
COBALT Chronic 3.00E-04 1 3.00E-04 Blood 10/1 PPTRV 7/20/2007
COPPER Chronic 4.00E-02 1 4.00E-02 Gastrointestinal System NA/NA HEAST 1997
MERCURY Chronic 1.00E-04 1 1.00E-04 Central Nervous System 10/1 IRIS 5/6/2010
SELENIUM Chronic 5.00E-03 1 5.00E-03 Hair and Skin 3/1 IRIS 5/6/2010
ZINC Chronic 3.00E-01 1 3.00E-01 Blood 3/1 IRIS 5/6/2010
PAHS
BENZO(A)ANTHRACENE NA NA 1 NA NA NA/NA IRIS 5/6/2010
BENZO(B)FLUORANTHENE NA NA 1 NA NA NA/NA IRIS 5/6/2010
BENZO(K)FLUORANTHENE NA NA 1 NA NA NA/NA IRIS 5/6/2010
BENZO(A)PYRENE NA NA 1 NA NA NA/NA IRIS 5/6/2010
CHRY SENE NA NA 1 NA NA NA/NA IRIS 5/6/2010
DIBENZ(A,H)ANTHRACENE NA NA 1 NA NA NA/NA IRIS 5/6/2010
INDENO(1,2,3-C,D)PYRENE NA NA 1 NA NA NA/NA IRIS 5/6/2010
NAPHTHALENE Chronic 2.00E-02 1 2.00E-02 Developmental System 3000/1 IRIS 5/6/2010
PCB CONGENERS
TOTAL PCB's NA NA 1 NA NA NA/NA IRIS 5/6/2010
VOLATILES
BENZENE Chronic 4.00E-03 1 4.00E-03 Liver 300/1 IRIS 5/6/2010
NA = Not Applicable

(1) Taken from USEPA 2004 Guidance.

(2) Dermal toxicological values adjusted from oral values using USEPA 2004 recommended chemical-specific

gastrointestinal absorption factors (Gl ABS). RfDs are multiplied by the GI ABS.

(3) IRIS- Integrated Risk Information System. For IRIS values, the date IRIS was searched is provided.
HEAST - Health Effects Assessment Summary Tables. For HEAST values, the date of HEAST is provided.

EPA-NCEA - National Center for Environmental Assessment. For EPA-NCEA values, the date of the article provided by EPA-NCEA is provided.
PPRTV - Provisional Peer-Reviewed Toxicity Value. For PPRTV values, the date of the issue paper is provided.

CalEPA - Cafornia Environmental Protection Agency. For CalEPA values, the date searched is provided.

ATSDR - Agency for Toxic Substances and Disease Registry, Minimal Risk Level (MRL).
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TABLE5.5.2
CHEMICAL-SPECIFIC PARAMETERS
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA

Chemical of Potential Concern Absorption Factor Reference Gl ABS Reference Permeability Constant (cm/hr) Reference
Dioxin/Furans
I[DIOXIN (TEQ) 0.03 U.S. EPA, 2004 1 U.S. EPA, 2004 8.10E-01 U.S. EPA 2004
I nor ganics
ANTIMONY 0.01 U.S. EPA, 2003c 0.15 U.S. EPA, 2004 1.00E-03 U.S. EPA 2004
ARSENIC 0.03 U.S. EPA, 2004 1 U.S. EPA, 2004 1.00E-03 U.S. EPA 2004
CADMIUM 0.001 U.S. EPA, 2004 0.25 U.S. EPA, 2004 1.00E-03 U.S. EPA 2004
COBALT 0.01 U.S. EPA, 2003c 1 U.S. EPA, 2004 4.00E-04 U.S. EPA 2004
COPPER 0.01 U.S. EPA, 2003c 1 U.S. EPA, 2004 1.00E-03 U.S. EPA 2004
MERCURY 0.01 U.S. EPA, 2003c 1 U.S. EPA, 2004 1.00E-03 U.S. EPA 2004
SELENIUM 0.01 U.S. EPA, 2003c 1 U.S. EPA, 2004 9.03E-04 U.S. EPA 2004
ZINC 0.01 U.S. EPA, 2003c 1 U.S. EPA, 2004 6.00E-04 U.S. EPA 2004
PAHs
BENZ(A)ANTHRACENE 0.13 U.S. EPA, 2004 1 U.S. EPA, 2004 4.70E-01 U.S. EPA 2004
BENZO(B)FLUORANTHENE 0.13 U.S. EPA, 2004 1 U.S. EPA, 2004 7.00E-01 U.S. EPA 2004
BENZO(K)FLUORANTHENE 0.13 U.S. EPA, 2004 1 U.S. EPA, 2004 6.91E-01 On-line Database™”
BENZO(A)PY RENE 0.13 U.S. EPA, 2004 1 U.S. EPA, 2004 7.00E-01 U.S. EPA 2004
CHRY SENE 0.13 U.S. EPA, 2004 1 U.S. EPA, 2004 4.70E-01 U.S. EPA 2004
DIBENZ(A,H)ANTHRACENE 0.13 U.S. EPA, 2004 1 U.S. EPA, 2004 1.50E+00 U.S. EPA 2004
INDENO(1,2,3-C,D)PY RENE 0.13 U.S. EPA, 2004 1 U.S. EPA, 2004 1.00E+00 U.S. EPA 2004
NAPHTHALENE 0.13 U.S. EPA, 2004 1 U.S. EPA, 2004 4.70E-02 U.S. EPA 2004
Pesticides’PCBs
TOTAL PCB's 0.14 U.S. EPA, 2004 1 U.S. EPA, 2004 4.30E-01 U.S. EPA 2004
\Volatiles
BENZENE 0.0005 U.S. EPA, 2003c 1 U.S. EPA, 2004 1.50E-02 U.S. EPA 2004

NA = Data not available.

Gl ABS = Gastrointestional Absorption factors

(1) Toxicity and Chemical-Specific Factors Database. Http:/risk.Isd.ornl.gov/cgi-bin/tox. May 2010.

U.S. EPA, 2004 = U.S. Environmental Protection Agency, 2004. Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance
for Dermal Risk Assessment). Final Guidance.
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TABLES.6

CANCER TOXICITY DATA - ORAL/DERMAL
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA

) ) Oral Absorption Efficiency ~ Absorbed Cancer Slope ) Weight of Evidence/Cancer Mutagenic 3

Chemical of Potential Concern Oral Cancer Slope Factor for Dermal (GI ABS)"” Factor for Dermal @ Units Guideline Description Compound Source Date® (mm/ddiyy)
Dioxin/Furans
DIOXIN (TEQ) 1.30E+05 1 1.50E+05 per (mg/kg-day) B2 CalEPA 5/1/2009
| norganics
[ANTIMONY NA 0.15 NA per (mg/kg-day) NA IRIS 5/6/2010
IARSENIC 1.50E+00 1 1.50E+00 per (mg/kg-day) A IRIS 5/6/2010
CADMIUM NA 0.25 NA per (mg/kg-day) NA IRIS 5/6/2010
COBALT NA 1 NA per (mg/kg-day) NA PPTRV 7/20/12007
COPPER NA 1 NA per (mg/kg-day) D IRIS 5/6/2010
MERCURY NA 1 NA per (mg/kg-day) C IRIS 5/6/2010
SELENIUM NA 1 NA per (mg/kg-day) D IRIS 5/6/2010
IZINC NA 1 NA per (mg/kg-day) D IRIS 5/6/2010
PAHs
BENZ(A)ANTHRACENE 7.30E-01 1 7.30E-01 per (mg/kg-day) B2 M IRIS 5/6/2010
BENZO(B)FLUORANTHENE 7.30E-01 1 7.30E-01 per (mg/kg-day) B2 M IRIS 5/6/2010
BENZO(K)FLUORANTHENE 7.30E-02 1 7.30E-02 per (mg/kg-day) B2 M IRIS 5/6/2010
BENZO(A)PYRENE 7.30E+00 1 7.30E+00 per (mg/kg-day) B2 M IRIS 5/6/2010
CHRY SENE 7.30E-03 1 7.30E-03 per (mg/kg-day) B2 M IRIS 5/6/2010
DIBENZ(A,H)ANTHRACENE 7.30E+00 1 7.30E+00 per (mg/kg-day) B2 M IRIS 5/6/2010
INDENO(1,2,3-C,D)PYRENE 7.30E-01 1 7.30E-01 per (mg/kg-day) B2 M IRIS 5/6/2010
NAPHTHALENE NA 1 NA per (mg/kg-day) o IRIS 5/6/2010
Pesticides/PCBs
TOTAL PCB's 2.00E+00 1 2.00E+00 per (mg/kg-day) B2 IRIS 5/6/2010
Volatiles
BENZENE 5.50E-02 1 5.50E-02 per (mg/kg-day) A IRIS 5/6/2010

M = Chemical has amutagenic mode of action
NA = Not Applicable
(1) Taken from USEPA 2004 Guidance.

(2) Dermal Toxicological values adjusted from oral values using USEPA 2004 recommended chemical-specific gastrointestinal
absorption factors (Gl ABS). CSFsare divided by the GI ABS.

Weight of Evidence: A - Human carcinogen

(3) IRIS- Integrated Risk Information System. For IRIS values, the date IRIS was searched is provided.

EPA-NCEA - National Center for Environmental Assessment. For EPA-NCEA values, the date of the article is provided .

PPRTYV - Provisional Peer-Reviewed Toxicity Value. For PPRTV values, the date of the issue paper is provided.

CalEPA - Calfornia Environmental Protection Agency.
NJIDEP - New Jersey Department of Environmental Protection.
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B1 - Probable human carcinogen -

indicate that limited human data are available
B2 - Probable human carcinogen -

indicates sufficient evidence in animals

and inadequate or no evidence in humans

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity







Scenario Timeframe: Current
Receptor Population: Recreational User

Receptor Age: Adult

TABLE5.7.1

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE

RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT

COKE POINT OFFSHORE AREA

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC* Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake CSF Cancer Risk Intake RfD Hazard Quotient
Value Units Value Units Value Units Value Units
Sediment Sediment Coke Point Dermal* DIOXIN/FURANS
DIOXIN (TEQ) 2.59E-05 | (mg/kg) || 1.41E-14 | (mg/kg-day) | 1.50E+05 per (mg/kg-day) 2.12E-09 3.30E-14 | (mg/kg-day) | 1.00E-09 (mg/kg-day) 3.30E-05
METALS
ARSENIC 2.76E+01 | (mg/kg) || 1.51E-08 | (mg/kg-day) | 1.50E+00 per (mg/kg-day) 2.26E-08 3.52E-08 | (mg/kg-day) | 3.00E-04 (mg/kg-day) 1.17E-04
CADMIUM 2.97E+00 | (mg/kg) || 5.39E-11 | (mg/kg-day) NA per (mg/kg-day) - 1.26E-10 | (mg/kg-day) | 2.50E-04 (mg/kg-day) 5.03E-07
COBALT 2.94E+01 | (mg/kg) || 5.33E-09 | (mg/kg-day) NA per (mg/kg-day) - 1.24E-08 | (mg/kg-day) | 3.00E-04 (mg/kg-day) 4.15E-05
COPPER 1.72E+02 | (mg/kg) || 3.13E-08 | (mg/kg-day) NA per (mg/kg-day) - 7.29E-08 | (mg/kg-day) | 4.00E-02 (mg/kg-day) 1.82E-06
SELENIUM 4.61E+00 | (mg/kg) || 8.39E-10 | (mg/kg-day) NA per (mg/kg-day) - 1.96E-09 | (mg/kg-day) | 5.00E-03 (mg/kg-day) 3.91E-07
ZINC 9.99E+02 | (mg/kg) || 1.82E-07 | (mg/kg-day) NA per (mg/kg-day) - 4.24E-07 | (mg/kg-day) | 3.00E-01 (mg/kg-day) 1.41E-06
PAHS
BENZO(A)ANTHRACENE 1.37E+01 | (mg/kg) || 3.23E-08 | (mg/kg-day) | 7.30E-01 per (mg/kg-day) 2.36E-08 7.53E-08 | (mg/kg-day) NA (mg/kg-day) -
BENZO(B)FLUORANTHENE 1.27E+01 | (mg/kg) || 2.99E-08 | (mg/kg-day) | 7.30E-01 per (mg/kg-day) 2.18E-08 6.98E-08 | (mg/kg-day) NA (mg/kg-day) -
BENZO(A)PYRENE 1.25E+01 | (mg/kg) || 2.96E-08 | (mg/kg-day) | 7.30E+00 per (mg/kg-day) 2.16E-07 6.91E-08 | (mg/kg-day) NA (mg/kg-day) -
DIBENZ(A,HJANTHRACENE 2.46E+00 | (mg/kg) || 5.81E-09 | (mg/kg-day) | 7.30E+00 per (mg/kg-day) 4.24E-08 1.35E-08 | (mg/kg-day) NA (mg/kg-day) -
INDENO(1,2,3-C,D)PYRENE 6.97E+00 | (mg/kg) || 1.65E-08 | (mg/kg-day) | 7.30E-01 per (mg/kg-day) 1.20E-08 3.84E-08 | (mg/kg-day) NA (mg/kg-day) -
NAPHTHALENE 2.15E+03 | (mg/kg) || 5.08E-06 | (mg/kg-day) NA per (mg/kg-day) - 1.18E-05 | (mg/kg-day) | 2.00E-02 (mg/kg-day) 5.92E-04
PCB CONGENERS
TOTAL PCB's 2.65E-01 | (mgl/kg) || 6.74E-10 | (mg/kg-day) | 2.00E+00 per (mg/kg-day) 1.35E-09 1.57E-09 | (mg/kg-day) NA (mg/kg-day) -
VOLATILES
BENZENE 7.90E-02 | (mg/kg) || 7.18E-13 | (mg/kg-day) | 5.50E-02 per (mg/kg-day) 3.95E-14 1.68E-12 | (mg/kg-day) | 4.00E-03 (mg/kg-day) 4.19E-10
Exp. Route Total 3.42E-07 7.88E-04
Exposure Point Total 3.42E-07 7.88E-04
Crabs Ingestion DIOXIN/FURANS
DIOXIN (TEQ) 6.09E-06 | (mg/kg) || 3.76E-10 | (mg/kg-day) | 1.30E+05 per (mg/kg-day) 4.89E-05 || 8.77E-10 | (mg/kg-day) | 1.00E-09 | (mg/kg-day) 8.77E-01
METALS
ARSENIC 1.22E-01 | (mg/kg) || 7.53E-06 | (mg/kg-day) | 1.50E+00 per (mg/kg-day) 1.13E-05 1.76E-05 | (mg/kg-day) | 3.00E-04 [ (mg/kg-day) 5.86E-02
CADMIUM 1.51E-01 | (mg/kg) || 9.32E-06 | (mg/kg-day) NA per (mg/kg-day) - 2.17E-05 | (mg/kg-day) | 1.00E-03 (mg/kg-day) 2.17E-02
COBALT 1.26E-01 | (mg/kg) || 7.78E-06 | (mg/kg-day) NA per (mg/kg-day) - 1.81E-05 | (mg/kg-day) | 3.00E-04 (mg/kg-day) 6.05E-02
COPPER 1.07E+01 | (mg/kg) || 6.60E-04 | (mg/kg-day) NA per (mg/kg-day) - 1.54E-03 | (mglkg-day) | 4.00E-02 (mg/kg-day) 3.85E-02
SELENIUM 1.00E+00 | (mg/kg) || 6.17E-05 | (mg/kg-day) NA per (mg/kg-day) - 1.44E-04 | (mg/kg-day) | 5.00E-03 (mg/kg-day) 2.88E-02
ZINC 4.59E+01 | (mg/kg) || 2.83E-03 | (mg/kg-day) NA per (mg/kg-day) - 6.61E-03 | (mg/kg-day) | 3.00E-01 (mg/kg-day) 2.20E-02
PAHS
BENZO(B)FLUORANTHENE 2.77E-02 | (mg/kg) || 1.71E-06 | (mg/kg-day) | 7.30E-01 per (mg/kg-day) 1.25E-06 3.99E-06 | (mg/kg-day) NA (mg/kg-day) -
BENZO(A)PYRENE 4.85E-03 | (mg/kg) || 2.99E-07 | (mg/kg-day) | 7.30E+00 per (mg/kg-day) 2.19E-06 || 6.99E-07 | (mg/kg-day) NA (mg/kg-day) -
NAPHTHALENE 1.60E-02 | (mg/kg) || 9.88E-07 | (mg/kg-day) NA per (mg/kg-day) - 2.30E-06 | (mgl/kg-day) | 2.00E-02 (mg/kg-day) 1.15E-04
PCB CONGENERS
TOTAL PCB's 1.99E-01 | (mgl/kg) || 1.23E-05 | (mg/kg-day) | 2.00E+00 per (mg/kg-day) 2.46E-05 2.87E-05 | (mg/kg-day) NA (mg/kg-day) -
VOLATILES
BENZENE 7.90E-02 | (mg/kg) || 4.88E-06 | (mg/kg-day) | 5.50E-02 per (mg/kg-day) 2.68E-07 1.14E-05 | (mg/kg-day) | 4.00E-03 (mg/kg-day) 2.84E-03
Exp. Route Total 8.84E-05 1.11E+00
Exposure Point Total 8.84E-05 1.11E+00
Exposure Medium Total 8.88E-05 1.11E+00
Sediment Total 8.88E-05 1.11E+00
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Scenario Timeframe: Current
Receptor Population: Recreational User

Receptor Age: Adult

TABLE5.7.1

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
RISK ASSESSMENT FOR PUBLIC HEALTH IMPACT
COKE POINT OFFSHORE AREA

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC* Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake CSF Cancer Risk Intake RfD Hazard Quotient
Value Units Value Units Value Units Value Units
Surface Water Surface Water Coke Point Ingestion METALS
ARSENIC 4.38E-03 | (mg/L) || 5.88E-09 | (mg/kg-day) | 1.50E+00 per (mg/kg-day) 8.82E-09 1.37E-08 | (mg/kg-day) | 3.00E-04 (mg/kg-day) 4.57E-05
MERCURY 5.73E-05 | (mg/L) || 7.69E-11 | (mg/kg-day) NA per (mg/kg-day) - 1.79E-10 | (mg/kg-day) | 1.00E-04 (mg/kg-day) 1.79E-06
SELENIUM 1.35E-02 | (mg/L) || 1.81E-08 | (mg/kg-day) NA per (mg/kg-day) - 4.22E-08 | (mg/kg-day) | 5.00E-03 (mg/kg-day) 8.44E-06
PAHS
BENZO(A)ANTHRACENE 9.80E-04 | (mg/L) || 1.32E-09 | (mg/kg-day) | 7.30E-01 per (mg/kg-day) 9.60E-10 3.07E-09 | (mg/kg-day) NA (mg/kg-day) -
BENZO(B)FLUORANTHENE 9.84E-04 | (mg/L) || 1.32E-09 | (mg/kg-day) | 7.30E-01 per (mg/kg-day) 9.64E-10 3.08E-09 | (mg/kg-day) NA (mg/kg-day) -
BENZO(K)FLUORANTHENE 1.02E-03 | (mg/L) || 1.37E-09 | (mg/kg-day) | 7.30E-02 per (mg/kg-day) 1.00E-10 3.20E-09 | (mg/kg-day) NA (mg/kg-day) -
BENZO(A)PYRENE 7.59E-04 | (mg/L) || 1.02E-09 | (mg/kg-day) | 7.30E+00 per (mg/kg-day) 7.44E-09 2.38E-09 | (mg/kg-day) NA (mg/kg-day) -
CHRYSENE 1.09E-03 | (mg/L) || 1.46E-09 | (mg/kg-day) | 7.30E-03 per (mg/kg-day) 1.06E-11 3.40E-09 | (mg/kg-day) NA (mg/kg-day) -
DIBENZ(A,HJANTHRACENE 1.22E-03 | (mg/L) || 1.64E-09 | (mg/kg-day) | 7.30E+00 per (mg/kg-day) 1.20E-08 3.82E-09 | (mg/kg-day) NA (mg/kg-day) -
INDENO(1,2,3-C,D)PYRENE 1.16E-03 | (mg/L) || 1.55E-09 | (mg/kg-day) | 7.30E-01 per (mg/kg-day) 1.13E-09 3.62E-09 | (mg/kg-day) NA (mg/kg-day) -
VOLATILES
BENZENE 1.25E-02 | (mg/L) || 1.67E-08 | (mg/kg-day) | 5.50E-02 per (mg/kg-day) 9.21E-10 3.91E-08 | (mg/kg-day) | 4.00E-03 (mg/kg-day) 9.77E-06
Exp. Route Total 3.23E-08 6.57E-05
Dermal METALS
ARSENIC 4.38E-03 | (mg/L) || 1.06E-08 | (mg/kg-day) | 1.50E+00 per (mg/kg-day) 1.59E-08 2.47E-08 | (mg/kg-day) | 3.00E-04 (mg/kg-day) 8.23E-05
MERCURY 5.73E-05 | (mg/L) || 1.38E-10 | (mg/kg-day) NA per (mg/kg-day) - 3.23E-10 | (mg/kg-day) | 1.00E-04 (mg/kg-day) 3.23E-06
SELENIUM 1.35E-02 | (mg/L) || 2.94E-08 | (mg/kg-day) NA per (mg/kg-day) - 6.86E-08 | (mg/kg-day) | 5.00E-03 (mg/kg-day) 1.37E-05
PAHS
BENZO(A)ANTHRACENE 9.80E-04 | (mg/L) || 3.07E-06 | (mg/kg-day) | 7.30E-01 per (mg/kg-day) 2.24E-06 7.17E-06 | (mg/kg-day) NA (mg/kg-day) -
BENZO(B)FLUORANTHENE 9.84E-04 | (mg/L) || 5.36E-06 | (mg/kg-day) | 7.30E-01 per (mg/kg-day) 3.92E-06 || 1.25E-05 | (mg/kg-day) NA (mg/kg-day) -
BENZO(K)FLUORANTHENE 1.02E-03 | (mg/L) || 5.57E-06 | (mg/kg-day) | 7.30E-02 per (mg/kg-day) 4.06E-07 || 1.30E-05 | (mg/kg-day) NA (mg/kg-day) -
BENZO(A)PYRENE 7.59E-04 | (mg/L) |[ 4.08E-06 | (mg/kg-day) | 7.30E+00 per (mg/kg-day) 2.98E-05 9.51E-06 | (mg/kg-day) NA (mg/kg-day) -
CHRYSENE 1.09E-03 | (mg/L) || 3.40E-06 | (mg/kg-day) | 7.30E-03 per (mg/kg-day) 2.48E-08 7.94E-06 | (mg/kg-day) NA (mg/kg-day) -
DIBENZ(A,H)ANTHRACENE 1.226-03 | (mg/L) |[ 1.01E-05 [ (mg/kg-day) | 7.30E+00 per (mg/kg-day) 7.39E-05 || 2.36E-05 | (mg/kg-day) NA (mg/kg-day) -
INDENO(1,2,3-C,D)PYRENE 1.16E-03 | (mg/L) || 6.30E-06 | (mg/kg-day) | 7.30E-01 per (mg/kg-day) 4.60E-06 1.47E-05 | (mg/kg-day) NA (mg/kg-day) -
VOLATILES
BENZENE 1.25E-02 | (mg/L) | 5.67E-07 | (mg/kg-day) | 5.50E-02 per (mg/kg-day) 3.12E-08 || 1.32E-06 | (mg/kg-day) | 4.00E-03 | (mg/kg-day) 3.31E-04
Exp. Route Total 1.15E-04 4.30E-04
Exposure Point Total 1.15E-04 4.96E-04
Finfish Ingestion METALS
ARSENIC 4.43E-02 | (mg/kg) || 2.74E-06 | (mg/kg-day) | 1.50E+00 per (mg/kg-day) 4.11E-06 6.39E-06 | (mg/kg-day) | 3.00E-04 (mg/kg-day) 2.13E-02
MERCURY 5.55E-02 | (mg/kg) || 3.43E-06 | (mg/kg-day) NA per (mg/kg-day) - 7.99E-06 | (mg/kg-day) | 1.00E-04 (mg/kg-day) 7.99E-02
SELENIUM 9.25E-01 | (mg/kg) || 5.71E-05 | (mg/kg-day) NA per (mg/kg-day) - 1.33E-04 | (mg/kg-day) | 5.00E-03 (mg/kg-day) 2.67E-02
PCB CONGENERS
TOTAL PCB's 2.00E-01 | (mgl/kg) || 1.23E-05 | (mg/kg-day) | 2.00E+00 per (mg/kg-day) 2.47E-05 2.88E-05 | (mg/kg-day) NA (mg/kg-day) -
VOLATILES
BENZENE 1.47E-01 | (mg/kg) || 9.07E-06 | (mg/kg-day) | 5.50E-02 per (mg/kg-day) 4.99E-07 2.12E-05 | (mg/kg-day) | 4.00E-03 (mg/kg-day) 5.29E-03
E