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1 Introduction

AECOM Technology Services (AECOM) has prepared this preliminary Ecological Risk Assessment
(ERA) on behalf of the Potomac Electric Power Company and Pepco Energy Services, Inc.
(collectively “Pepco”) to evaluate the potential for risks to ecological receptors in a segment of the
Anacostia River (the River) adjacent to Pepco’s Benning Road facility (the Site), located at 3400
Benning Road NE, Washington, DC. The Site location is shown on Figure 1. Together, the Site and
the adjacent segment of the River are referred to herein as the “Study Area”, and the River portion of
the study area is referred to as the “Waterside Investigation Area”. This ERA focuses solely on the
evaluation of potential risks to ecological receptors in the Waterside Investigation Area. Due to a
perimeter fence surrounding the Site and bulkheads along the shoreline, no significant terrestrial
ecological exposure is assumed for the Landside Investigation Area.

The ERA was conducted as part of a Remedial Investigation and Feasibility Study (RI/FS) for the
Study Area. This preliminary ERA was based on the Rl investigation for which principal field sampling
activities were conducted between January 2013 and December 2014. Additional field investigation is
necessary to address remaining data gaps and uncertainties. This preliminary ERA will be revised
based on the results of the additional field investigation. Pepco has agreed to perform the RI/FS
pursuant to a consent decree that was entered by the U.S. District Court for the District of Columbia
on December 1, 2011 (the Consent Decree). The Consent Decree documents an agreement
between Pepco and the District of Columbia Department of Energy and Environment (DOEE;
previously referred to as the District Department of the Environment or “DDOE"), which is part of
DOEE's larger effort to address contamination in and along the lower Anacostia River.

The primary objective of this ERA is to evaluate whether or not populations of ecological receptors are
potentially at risk due to exposure to chemical stressors within the Anacostia River Waterside
Investigation Area. As indicated in Figure 2, the Waterside Investigation Area encompasses
approximately 38 acres of the Anacostia River and extends approximately 1,500 linear feet to the
south of the Site (approximately 1,000 ft south of the Benning Road Bridge) and 1,000 linear feet to
the north of the Site’s main storm water outfall area (depicted as Outfall 013 on Figure 2).

This assessment of potential ecological risks includes analysis of Site-specific surface water and
sediment data collected during the Waterside Investigation Area field sampling program, which was
conducted between September 23, 2013 and January 31, 2014 in support of the RI. The Waterside
Investigation Area field program focused on collection of abiotic media samples, and did not include
any Site-specific fish tissue residue sampling and analysis. In lieu of Site-specific data, the ERA relies

Benning Road Facility February 2016
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on analysis of historically collected fish tissue data from the Anacostia River in the general vicinity of
the Study Area.

1.1 Ecological Risk Assessment Guidance and Methodology

The ERA was conducted according to the general tiered approach and methodology provided in the
United States Environmental Protection Agency (USEPA) Ecological Risk Assessment Guidance for
Superfund (ERAGS): Process for Designing and Conducting Ecological Risk Assessment, Interim
Final (USEPA, 1997), Guidelines for Ecological Risk Assessment (USEPA, 1998), and The Role of
Screening-Level Risk Assessments and Refining Contaminants of Concern in Baseline Ecological
Risk Assessments (USEPA, 2001). The general approach for the ERA was presented in the
Ecological Risk Assessment Work Plan, which was included as Appendix F to the Final RI/FS Work
Plan (AECOM, 2012). Pepco previously submitted the RI/FS Work Plan to DOEE and revised it to
address comments from DOEE prior to obtaining final approval from DOEE in December 2012.

The ERA was designed based on USEPA's eight-step ecological risk assessment process (USEPA,
1997) in which Constituents of Potential Concern (COPCs) identified in Steps 1 and 2 are retained for
further investigation for specific receptors/pathways (Figure 3). Step 3a, a sub-tier of Step 3, serves to
refine the list of COPCs identified in the conservative evaluation conducted in Steps 1 and 2 by
considering additional site-specific factors. In many cases, the Step 3a refined risk estimate provides
the basis for defining potential risk drivers which may be further evaluated for remedial decisions, or
alternatively a complete baseline ERA (BERA) may be conducted, which follows Step 3b through Step
8 of the USEPA ERA process. At the conclusion of an ERA, a scientific/management decision point
(SMDP) is reached where a conclusion can be made that (1) the available data indicate the potential
for ecological risk and further investigation is warranted, (2) the available data indicate either no or low
potential for ecological risk and no further work is warranted, or (3) there are data gaps that must be
addressed before the presence or absence of risk can be concluded (e.g., additional sampling or
analysis).

In accordance with the USEPA guidance and process documents, the principal components of the
ERA include:

x Problem Formulation : In this phase, the objectives of the ERA are defined, and a plan for
characterizing and analyzing risks is determined. Available information regarding stressors
and Site-specific receptors is evaluated to develop assessment endpoints and the ERA
Conceptual Site Model (CSM).

X Risk Analysis : During the risk analysis phase of work, data are evaluated to characterize
potential ecological exposures and effects.

Benning Road Facility February 2016
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X Risk Characterization : During risk characterization, exposure and stressor response profiles
are integrated through risk estimation. Risk characterization also includes a summary of
uncertainties, strengths, and weaknesses associated with the risk assessment.

These three components are conceptually sequential. However, the risk assessment process is
frequently iterative, and new information brought forth during the risk characterization phase, for
instance, may lead to a review of the problem formulation phase, or additional data collection and
analysis. The results of the ERA will be used to help inform the need for any additional evaluation
and/or remedial action at the Site, and will also help inform the Natural Resource Damage
Assessment (NRDA) process.

1.2 Report Organization

The following sections present a summary of the ERA components:

X Section 2 presents the Problem Formulation, which was used to determine the focus and
scope of this ERA. The Benning Road Problem Formulation includes a summary of an
ecological assessment Site visit, and the identification of ecological receptors and potentially
complete exposure pathways at the Site. Assessment endpoints and the CSM are developed
in the Problem Formulation Statement.

X Section 3 presents the ERA Risk Analysis. This section includes a summary of data analysis,
and presents the characterization of potential exposure and potential effects for ecological
receptors which may be exposed to Anacostia River surface water or sediment, including
warmwater fish, benthic invertebrates, and vertebrate wildlife.

X Section 4 presents the Risk Characterization, which uses the results of the exposure and
effects analysis to evaluate the likelihood of adverse effects associated with exposure to the
Site-related chemical stressors (e.g., COPCs). This section includes a summary of the
assumptions and uncertainties used in this ERA and discusses the significance of the ERA
results in the context of the urbanized Anacostia River corridor.

X Section 5 presents the Uncertainty Evaluation, which discusses the assumptions of the ERA
process that may influence the risk assessment results and conclusions.

X Section 6 presents the Summary and Recommendations, which presents the conclusions of
the ERA along with recommendations for further evaluation, if needed.

Benning Road Facility February 2016
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2 Problem Formulation

Problem formulation is the initial step of the ERA process and provides the basis for decisions
regarding the scope and objectives of the ERA. The problem formulation phase includes:

x  Definition of risk assessment objectives;

x  Description and ecological characterization of Site;

X Exposure pathway evaluation;

x Identification of data evaluated in the ERA,;

X Identification of assessment endpoints and measurement endpoints;
x Development of the ecological CSM; and

x Method for selection of COPCs.

2.1 Definition of Risk Assessment Objectives

The ERA has several objectives: 1) to identify potential ecological receptors and habitats associated
with the Waterside Investigation Area; 2) to determine which Waterside Investigation Area ecological
exposure pathways are potentially complete; 3) to determine whether or not Site-related COPCs
present within the potentially complete exposure pathways have the potential to pose a significant
environmental risk; and 4) to determine the need, if any, for additional ecological risk analysis.

2.2 Site Description and Background

Most of the Site is comprised of the Benning Service Center, which involves activities related to
construction, operation and maintenance of Pepco’s electric power transmission and distribution
system serving the Washington, DC area. The Site also was the location of the former Benning Road
Power Plant, which was permanently shut down on June 1, 2012. Demolition and removal of the
power plant building and related infrastructure commenced in 2014, and all demolition and Site
restoration activities are expected to be completed in May 2015. The Site has been identified as a
suspected source of contamination along the Anacostia River, and is one of six environmental
cleanup sites located on the shorelines of the River. The other five sites are identified on Figure 4.

The majority of the Site is covered by impervious surfaces such as concrete or asphalt; other areas
used for storage that are not covered in impervious material are covered in gravel. Structures present
on-Site include buildings associated with the Benning Service Center and with the former power plant.

Benning Road Facility February 2016
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Roads, parking lots, and railroad tracks (no longer in use) are also present on-Site. The Site is
surrounded by fence with two guarded entrances.

Stormwater from the Site is discharged to the Anacostia River via two outfalls, known as Outfall 013
and Outfall 101. The majority of the runoff from the facility is conveyed through a concrete pipe and
discharges to the River via Outfall 013. In addition, Outfall 013 was also permitted to receive cooling
tower blow down and cooling tower basin wash water when the cooling towers were in operation.
These towers are no longer operational, as Pepco ceased the operations at Benning Road Power
Plant effective June 1, 2012. There are non-Pepco outfalls located next to Outfall 013
(photodocumentation of these these outfalls is presented in the RI Report). Outfall 101 receives storm
water runoff from inlets in the southwest corner of the property. A detailed facility drainage area map
is included in Appendix A of the accompanying RI report. Outfall 101 also received storm water
collected in secondary containment basins for transformers associated with the power plant. The
transformers and their containment areas have been demolished and removed as part of the power
plant demolition, eliminating the secondary containment discharges to Outfall 101.

2.3 Ecological Setting

The Waterside Investigation Area is located on the Anacostia River approximately 4.7 river miles
upstream of the confluence with the Potomac River. The Anacostia River is a freshwater tidal estuary,
with tidal influence extending upstream to the Northeast and Northwest Branches of the river. As
detailed in Section 3 of the RI Report, the river surface elevations in the Study Area typically range
from -1.7 ft to 3.3 ft mean low low water (MLLW) and the average variation in river stage during a tidal
cycle is approximately 1 meter (3.3 ft). Measured flow velocities during the tidal cycle ranged from 0
to 0.3 meters per second (0 to 1 feet per second) (Katz et al., 2001). The river is subject to low flow
velocities and as a result, sedimentation is high because most sediment entering the system likely
settles instead of being transported downstream to the Potomac River. Study Area sedimentation
rates are assumed to be in the range of 1.2 to 9.1 centimeters per year (0.5 to 3.6 inches per year)
based on a evaluation of sediment data by Scatena (1987). This is consistent with more recent
estimates of Velinsky et al. (2011), who estimated that sedimentation rates (based on radiodating
studies) ranged from approximately 1.1 to 2.8 inches/year (2.8 cm/year to 7.1 cm/year).

The aquatic species present in the vicinity of the Site include algae, aquatic (water-dwelling) and
benthic (sediment-dwelling) invertebrates, fish, and some aquatic birds. Surveys conducted by the
United States Fish and Wildlife Service (USFWS) and others in the lower Anacostia River indicated
that the invertebrate and fish communities were composed of species typical to large, tidal, urban
rivers. Fish species observed in the River include white perch (Morone americana), striped bass
(Morone saxatilis), river herring (which include blueback herring [Alosa aestivalis] and alewife [A.
pseudoharengus]), American and hickory shad (Dorosoma spp.), American eel (Anguilla rostrata),

Benning Road Facility February 2016
Draft Rl Report - Ecological Risk Assessment



2-3

bluegill (Lepomis macrochirus), pumpkinseed (L. gibbosus), carp (Cyprinus carpio), channel catfish
(Ictalarus punctatus), blue catfish (Ictalarus furcatus), brown bullhead (Ameiurus nebulosus),
smallmouth bass (Micropterus dolomieu), largemouth bass (Micropterus salmoides), and yellow perch
(Perca flavescens) (AWTA, 2002).

Due to the urban and industrial land uses surrounding the river and the resulting degraded water
quality and river substrate, the benthic community of the Anacostia River is typically characterized by
low diversity, low abundance, and dominance by pollution-tolerant worms (AWTA, 2002). Benthic
community sampling conducted by the USFWS at 20 stations within the Anacostia River found that all
locations were dominated by oligochaetes, which ranged from 42 percent (%) to 92% of the
organisms at a given station. Other taxonomic groups included midges, mollusks, crustaceans,
leeches, and other insects. Results of the Benthic Index of Biotic Integrity (B-1BI) indicated that 8 of 20
stations (40%) were classibed as “degraded” (B-IBI < 3). However, qualitative and quantitative
comparisons with sediment quality benchmarks indicated no clear relationship between benthic
community health and contaminant concentrations (McGee, et al., 2009). The non-native red swamp
crayfish, native and introduced freshwater clams, and freshwater mussels also likely occur in the river
(AWTA, 2002).

A summary of bird species observed in the vicinity of the Anacostia River at the nearby Anacostia
Park (http://www.mbr-pwrc.usgs.gov/infocenter/Nps/anacintro.htm) include:

x Eastern kingbirds (Tyrannus tyrannus), warbling vireos (Vireo gilvus), and orchard and
Baltimore Orioles (Icterus spurius and Icterus galbula, respectively) that nest in trees along
the river.

X Great blue herons (Ardea herodias), Canada geese (Branta Canadensis), mallards (Anas
platyrhynchos), and gull species including ring-billed (Larus delawarensis), herring (Larus
argentatus), and great black-backed (Larus marinus) are present year-round.

X Laughing gulls (Leucophaeus atricilla) and Forster’s tern (Sterna forsteri) are present in the
late summer/fall.

X American coots (Fulica Americana), double-crested cormorants (Phalacrocorax auritus),
buffleheads (Phalacrocorax auritus), hooded mergansers (Lophodytes cucullatus), and ruddy
ducks (Oxyura jamaicensis) are present during migration in the fall and winter.

The mammal community of the Anacostia River includes a variety of species known to inhabit limited
the wildlife resources of urban areas. A list of mammals generated by the United States Geological
Service (USGS) at the Kenilworth Park and Aquatic Gardens (available at
http://www.pwrc.usgs.gov/blitz/mambio.html) included eastern mole (Scalopus aquaticus), white-tailed

deer (Odocoileus virginianus), raccoon (Procyon lotor), white-footed mouse (Peromyscus leucopus),

Benning Road Facility February 2016
Draft Rl Report - Ecological Risk Assessment



2-4

muskrat (Ondatra zibethica), beaver (Castor canadensis), eastern gray squirrel (Sciurus carolinensis),
big brown bat (Eptesicus fuscus), and red bat (Lasiurus borealis).

According to the District’'s Wildlife Action Plan (DOEE, 2006a), the greatest threats to the aquatic
habitats of the river are invasives and alien species, sedimentation, changes to hydrologic regime
related to urban development (such as increased impervious surface and loss of wetlands),
stormwater erosion, and pollution. The River has been affected by nutrient loading, trash, on-going
sedimentation, and moderate oil spills and receives signilbcant input of metals and organic
contaminants from urban nonpoint sources (SRC, 2000). The destruction of wetlands and marshes
within the River and tributaries has resulted in the loss of the watershed’s filtering capacity. These
losses have resulted in the River acting as a sink for contaminants (AWTA, 2002). In addition,
combined sewer overflows (CSOs) and stormwater outfalls (SWOs), combined with landscape
fertilizers and pet wastes have contributed to an excess of nutrients, causing algal blooms. These
algal blooms produce areas of very low dissolved oxygen, which contribute to the overall stress on the
system (AWRP, 2010; Metropolitan Washington Council of Governments, 2007).

The Anacostia River has been listed by American Rivers as one of the 10 most contaminated rivers in
the country and one of three areas of concern for the Chesapeake Bay
(http://www.americanrivers.org/endangered-rivers/previous/). Contaminants such as PCBs, metals,

other inorganic constituents, organochlorine (OC) pesticides such as dichlorodiphenyltrichloroethane
(DDT) and its metabolites, and polycyclic aromatic hydrocarbons (PAHSs) have been well-documented
in sediment of the Anacostia River (NOAA, 2009; Velinsky and Cummins 1994; Velinsky and
Cummins 1996; Pinkney et al. 2001). Evidence of PAH inputs during both base flow and storm events
suggests that upstream sources provide a substantial continuing source of PAHSs to the lower part of
the river (Foster, 2008). Velinsky et al. (2011) conducted a study using chemical and radiodating
analysis of sediment cores and found that many organic constituents including PCBs, PAHSs,
chlordanes, and DDT were present at higher concentrations in deeper sediments than near the
surface, suggesting declining loads of these constituents over time. Several inorganic constituents,
including arsenic, cadmium, copper, mercury, lead, and zinc, were more enriched at mid-depth levels
and surficial sediments than in deeper sediments.

2.4 Characterization of Ecological Exposure Areas

As part of the Problem Formulation, ecological receptors and habitats within the Waterside
Investigation Area were characterized through assessment of available maps, documents, and
observations made during the Rl field program in November, 2014, and during a site visit conducted in
December, 2014. In addition, letters were sent to National Oceanographic and Atmospheric
Administration (NOAA) National Marine Fisheries Service (NMFS), USFWS, and DOEE requesting
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information on the presence of listed or sensitive species at or near the Site. The following sections
present summaries of the ecological site assessment and agency responses.

2.4.1 Ecological Site Assessment

On December 17, 2014, an AECOM ecologist and scientist visited the Benning Road Facility site to
conduct an ecological site assessment using the USEPA'’s Ecological Assessment Checklist (USEPA,
1997b) as specified by USEPA Region 3 ecological risk assessment guidance
(http://www.epa.gov/reg3hwmd/risk/eco/faqs/slera.htm). This checklist includes both aquatic and

terrestrial habitat assessments. Because the ERA is focused on the Waterside Investigation Area, the
site assessment focused on evaluating the aquatic habitat within this area. Therefore, the terrestrial
habitat checklist was not completed. Attachment A provides documentation of the checklist and
photographs of the ecological exposure areas identified during the Site visit.

The Waterside Investigation Area was viewed from several locations along the eastern shoreline of
the Anacostia River (on right side looking upstream). The Langston Golf Course is located on the
western (opposite) shoreline from the Site and was not readilly accessible during the Site visit.
Several photos of both shorelines were taken during the site visit (Attachment A ). The majority of
photos were taken at the southern end of the Site where the Benning Bridge provided a viewpoint of
both Anacostia River shorelines looking upstream and downstream. The surrounding land use is
mostly urban and lightly industrial with some urban residential areas and recreational areas nearby
including the National Arboretum, River Terrace National Park, Anacostia Park, Kingman Island, and
Langston Golf Course.

Two patches of emergent wetland vegetation (approximately 2,000 and 10,000 square feet in area)
were observed along the eastern shoreline, in the vicinity of the Benning Bridge. A sign on the
shoreline indicated that these patches are part of the Anacostia River Fringe Wetlands Restoration
project. The dominant vegetation of these patches is common reed (Phragmites australis) and cattail
(Typha sp.) Both wetlands are contained within sheet pile bulkhead with openings for surface water
movement between the wetlands and the river. The Site visit occurred during low tide and several
mudflat areas were exposed throughout the River and along the eastern shoreline. In addition,
evidence of flooding (e.g., watermarks on wetland vegetation and trees) was observed. Potential
routes of off-site migration of COPCs from the landside to the Waterside Investigation Area include
surface water runoff and discharge from two stormwater outfalls, known as Outfalls 101 and 013.

Most of the eastern shoreline is stabilized with either sheet pile or rockwall. A narrow strip of riparian
vegetation was present, consisting of large trees and shrubs, which ranged from dense in some areas
to sparse in other areas. Tree species included maple, oak, and sycamore. The bank slope ranged
from gradual to shallow slope to the river edge. The western shoreline was observed to be uniformly
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stabilized with a continuous rock wall with a fringe of trees along the shoreline separating the golf
course and river. The bank appeared steeply sloped in some areas.

A view of the river near Outfall 013 was obtained from the Solid Waste Transfer Station. Mudflats
were exposed in this area along the eastern shoreline and some small patches of Phragmites were
observed along the shoreline. The shoreline was gradual in slope with little bank stabilization. The
western bank was steeper with a fringe of tree cover along the shoreline.

Several bird species were observed on the water and on mudflats in the river on December 17, 2014,
including mallards (Anas platyrhynchos), gulls (Laridae family), Canada geese (Branta canadensis),
and belted kingfisher (Megaceryle alcyon). In addition, wildlife observations were made during
sediment sampling activities in November, 2014. The following bird species were observed in the
vicinity of the Waterside Investigation Area:

x Canada geese
X Mallards
x Gulls
x Great blue heron
x Double crested cormorant
x Bald eagle (Haliaeetus leucocephalus) (upstream near National Arboretum)
x Bufflehead ducks
X Great egret (Ardea alba)
In addition, freshwater bivalves and American eel (Anguilla rostratra) were noted in the Ponar grabs

used to collect surficial sediment for chemical characterization and white-tailed deer were observed
near the Site.

2.4.2 Presence of Listed or Sensitive Species

AECOM consulted with the DOEE, USFWS Chesapeake Bay Field Office, and NOAA NMFS to
determine if any federally listed species or other sensitive receptors exist at or in the vicinity of the
Waterside Investigation Area. Letters requesting information on the presence of listed or sensitive
species were submitted to each agency in December, 2014. Agency responses are presented in
Attachment B .

No federally listed or proposed threatened or endangered species under NOAA NMFS jurisdiction are
present in the vicinity of the Waterside Investigation Area. In addition, DOEE found that no listed or
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sensitive species or communities are present. DOEE made their determination based on their Wildlife
Action Plan (DOEE, 2006a), which is a USFWS-accepted plan for species conservation in the District
of Columbia.

25 Identification of Receptors and Potentially Complete Exposure Pathways

USEPA (1997, 1998a) defines a complete exposure pathway as “one in which the chemical can be
traced or expected to travel from the source to a receptor that can be affected by the chemicals.”
Therefore, in order for a complete exposure pathway to exist, a chemical, a migration pathway, a
receptor, and mechanisms of toxicity of that chemical must be demonstrated.

Potentially complete exposure pathways for ecological receptors were identified through a review of
documents and reconnaissance of the Waterside Investigation Area. Exposure pathways for several
groups of ecological receptors were identified as potentially relevant. Each exposure pathway
includes a potential source of COPCs, an environmental medium (e.g., surface water or sediment),
and a potential exposure route to relevant environmental receptors. Incomplete routes of exposure
were not evaluated in the ERA. This approach was used to focus the risk evaluation on exposure
pathways that are considered to be potentially complete and for which there are adequate data
pertaining to the receptors, exposure, and toxicity for completion of the risk analysis.

The available data suggest that surface water and sediment are the primary media of potential
ecological concern within the Waterside Investigation Area. Surface water and sediment are present
within the riverine corridor. Although no fish tissue residue data were collected in support of this ERA,
available data from Pinkney (2014) and MDE (2012) suggests that some species of fish in the
Anacostia River contain elevated levels of organic compounds such as PCBs. Therefore, for the
purpose of this ERA, available fish tissue data were also considered to better understand potential
food chain transfer of bioaccumulative compounds from abiotic media at the Site. Groundwater may
discharge to the Anacostia River adjacent to the Site, so on-Site groundwater may also represent a
medium of concern, but only indirectly, upon discharge. A Site-specific dilution attenuation factor
(DAF) was used to estimate the surface water concentrations from groundwater concentrations
measured in samples collected at nearshore monitoring wells. The DAF calculation is presented in
Section 3.1.3 of this ERA.

Potentially complete exposure pathways were determined to exist for fish, benthic macroinvertebrates,
and piscivorous wildlife. Therefore, the ecological exposure pathways evaluated in the ERA include:
x Direct contact with sediment by benthic macroinvertebrates;

x Direct contact with surface water and sediment, and ingestion of sediment and contaminated
food sources, by warmwater fish; and
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X Ingestion of contaminated prey items (i.e., fish) and abiotic media (i.e., surface water,
sediment) by selected vertebrate wildlife receptors (i.e., piscivorous birds and mammals).

2.6 Identification of Assessment Endpoints and Measurement Endpoints

Assessment endpoints describe the characteristics of an ecosystem that have an intrinsic
environmental value that is to be protected (i.e., protection of warmwater fish community). Typically,
assessment endpoints and receptors are selected for their potential exposure, ecological significance,
economic importance, and/or societal relevance.

Because assessment endpoints often cannot be measured directly, a set of surrogate ERA endpoints
(measurement endpoints) are generally selected that relate to the assessment endpoints and have
measurable attributes (e.g., comparison of media concentrations to screening levels, results of food
web models) (USEPA, 1997, 1998). These measurement endpoints provide a quantitative metric for
evaluating potential effects of constituents on the ecosystem components potentially at risk. Since
each measurement endpoint has intrinsic and extrinsic strengths and limitations, several
measurement endpoints will be used to evaluate each assessment endpoint.

The following assessment and measurement endpoints were selected for this ERA:

x Assessment Endpoint 1 — Protection and maintenance of freshwater benthic invertebrate
populations in aquatic habitats within the Anacostia River typical of comparable aquatic
habitats with similar morphology, hydrology, and urban setting.

Measurement Endpoint 1a — Comparison of sediment concentrations to literature-
derived sediment screening values . Concentrations above the screening values are
considered indicative of a potential for ecological risks. Qualitative comparisons between
Site sediment concentration data and background sediment data were used to distinguish
between Site-related and system-wide (e.g., anthropogenic and natural background)
conditions.

Measurement Endpoint 1b — Characterization of bioavailability potential in

sediment based on Simultaneously Extracted Metals (SEM) and Acid Volatile

Sulfide (AVS) relationships . SEM/AVS ratios greater than one in a sediment sample
are considered an indicator of potential bioavailability for divalent cationic metals. The
SEM and AVS difference (SEM-AVS) and the influence of sediment organic carbon
content was also considered in this evaluation. Evaluation of Site SEM, AVS, and Total
Organic Carbon (TOC) data relative to Site-specific background SEM, AVS, and TOC
data were used to determine if bioavailability of divalent metals at the Site is similar in
Site-specific background sediment.

Benning Road Facility February 2016
Draft Rl Report - Ecological Risk Assessment



2-9

x Assessment Endpoint 2 — Protection and maintenance of fish communities in aquatic
habitats within the Anacostia River typical of comparable upstream aquatic habitats with
similar morphology, hydrology, and urban setting.

Measurement Endpoint 2a — Comparison of surface water concentrations to

chronic and acute surface water screening values . Concentrations above the chronic
screening values were considered indicative of a potential for ecological risks. Qualitative
comparisons between Site surface water concentration data and Site-specific background
data were used to distinguish between Site-related and system-wide (e.g., anthropogenic
and natural background) conditions.

Measurement Endpoint 2b — Comparison of groundwater concentrations collected
from nearshore monitoring wells to surface water chronic screening values . Site-
specific dilution factors were applied to nearshore monitoring well groundwater data to
provide a preliminary estimate surface water concentrations at the point of discharge to
the River. Concentrations above the surface water screening values were considered
indicative of a potential for ecological risks and may warrant further evaluation through
Site-specific modeling or additional data collection efforts.

Measurement Endpoint 2c — Comparison of fish tissue COPC burdens to available
critical body residue (CBR) thresholds and background tissue concentrations
Concentrations above the no effect CBRs were considered indicative of a potential for
ecological risks. Qualitative comparisons between tissue residue concentrations from
near-Site river reaches and the river reaches located downstream and upstream were
used to evaluate regional trends (e.g., anthropogenic and natural background) conditions.

X Assessment Endpoint 3 — Protection and maintenance of a piscivorous vertebrate wildlife
community in agquatic and wetland habitats within the Anacostia River typical of comparable
aquatic habitats with similar morphology, hydrology, and urban setting.

Measurement Endpoint 3a — Comparison of calculated potential daily exposure for
avian and mammalian receptors from exposure to bioaccumulative COPCs in

abiotic media (surface water and sediment) and ingestion of contaminated prey

items (fish) to constituent-specific  toxicity reference values (TRVs).  Estimated
doses above the TRVs were considered indicative of a potential for ecological risks.
Qualitative comparisons between daily doses based on tissue residue concentrations
from near-Site river reaches and doses based on tissue from the river reaches located
downstream and upstream were used to evaluate regional trends (e.g., anthropogenic
and natural background) conditions.
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2.7 Ecological Conceptual Site Model

An ecological CSM was developed to provide a clear and concise description of how ecological
receptors may come into contact with COPCs via release mechanisms and exposure to sediment,
surface water, or fish tissue. The ecological CSM provides a schematic representation of the potential
COPC release mechanisms, the exposure pathways, and potential ecological communities or wildlife
receptors to be assessed. The overall RI CSM is currently being updated and the ecological CSM wiill
be updated accordingly in the revised ERA.

Figure 5 presents an ecological CSM for the Site identifying potential source areas, migration
pathways, and potentially exposed ecological receptors. Potential sources are segregated into the
Benning Road Facility (e.g., past on-Site spills and releases of PCBs, metals, and Semi Volatile
Organic Compound [SVOCs] and permitted point source discharges) and non-Site related
anthropogenic sources. As discussed below, however, the risk calculations are based on the
aggregate contaminant concentrations and do not differentiate between on-Site and off-Site sources.
The source media are soils and groundwater from which contaminants may be transported to
sediment and surface water, as well as point source discharges that may contribute contaminants
directly to surface water and sediments. Exposure media include surface sediment and surface water
and fish tissue of Anacostia River. Potentially complete pathways identified for benthic invertebrates
and fish include incidental ingestion of and dermal or direct contact with sediment and surface water.
Potentially complete pathways for wildlife include incidental ingestion of sediment and ingestion of
contaminated prey (i.e., fish) of the Anacostia River.
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3 Risk Analysis

The risk analysis phase of the ERA is based on the CSM developed in problem formulation and
includes the characterization of potential ecological exposure and effects. The ecological exposure
assessment involves the identification of potential exposure pathways and an evaluation of the
magnitude of exposure of identified ecological receptors. The ecological effects assessment
describes the potential adverse effects associated with ecological receptor exposure to the identified
COPC and reflects the type of assessment endpoints selected. The methodology and data used to
identify and characterize ecological exposure and effects for each assessment endpoint are described
in the following sections.

3.1 Characterization of Ecological Exposure

This section presents a summary of the data included in the ERA and describes how these data were
treated and summarized . Sampling and analysis activities are described in detail in Section 2 of the
RI report. Sample locations for sediment, surface water, and groundwater in the Waterside
Investigation Area are presented in Figure 6. The ten Site-specific background sampling locations for
sediment and surface water are presented on Figure 7 . Analytical data included in the ERA are
presented in Attachment C and summary statistics are presented in Attachment D .

3.1.1 Sediment Data

Sediment samples were collected at 46 locations in the Waterside Investigation Area and at 10 Site-
specific background sampling locations between November 5, 2013 and January 31, 2014. Surface
sediment grab samples were collected from a depth of O to 6 inches below sediment surface using a
Petite Ponar grab sampler. All samples were analyzed for total organic carbon (TOC), grain size,
metals, SEM and AVS, PCB Aroclors, and 16 PAHs. A sub-set of samples were analyzed for VOCSs,
SVOCs, pesticides, and dioxin/furans.

3.1.2 Surface Water Data

Surface water samples were collected at 10 locations in the Waterside Investigation Area and at 10
Site-specific background sampling location between September 23 and October 3, 2013. Samples
were collected approximately one foot above the sediment-water interface at each location. All
samples were analyzed for total and dissolved metals, PCB Aroclors, 16 PAHs, and hardness. A sub-
set of samples was analyzed for oil and grease, Volatile Organic Compounds (VOCs), SVOCs,
pesticides, and dioxin/furans.
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3.1.3 Groundwater Data

Groundwater monitoring wells were installed on Site between September 22 and October 17, 2014 at
15 locations across the Site at two depths: shallow and deep. Four of these locations were close to
the shoreline (Figure 6 ). Two additional monitoring wells, MW08 and MW11, were included at the
request of DOEE (DOEE, 2015) for a total of six upper aquifer monitoring well samples and seven
lower aquifer monitoring well samples including a field duplicate at MWO08B. The analytical data
collected at these locations in November 2014 were used to provide an initial evaluation of the
potential pathway of groundwater discharge to Anacostia River surface water . All samples were
analyzed for total and dissolved metals, PCB Aroclors, 16 PAHs, VOCs, SVOCs, pesticides, and
dioxin/furans. As discussed in the RI Report, the Patapsco Formation underlying the Site is divided by
a semi-confining layer into an upper water-bearing zone (UWZ) and a lower water-bearing zone
(LWZ). Groundwater discharges from the Site to the River were calculated for the UWZ and LWZ at
the six pairs of nested waterfront wells (MW-01, -02, -03, -04, -08, and -11), from which dilution
attenuation factors (DAFs) were computed. Groundwater flux was computed using Darcy’s Law: Q =
KIA, where “Q” is discharge (ft*/sec), “K” is hydraulic conductivity (ft/sec), “I" is hydraulic gradient
(unitless), and “A” is the area through which the groundwater flows (ftz). For waterfront wells in which
aquifer testing was conducted during the Rl (MW-01, MW-03, and MW-11), the average calculated K
value was used for the wells’ hydraulic conductivity. For wells in which aquifer testing was not
conducted, the geometric mean of hydraulic conductivities from the three nearest aquifer-tested wells
was used. A local hydraulic gradient was calculated for each well using the slope of the plane formed
by the low-tide groundwater level in the well and the groundwater levels in two up-gradient wells
(three-point problem approach). A unique cross-sectional area was computed for each well based on
water-bearing zone thickness at the well (upper or lower) and a length of boundary segment through
which groundwater flows to the River.

The DAFs were calculated by dividing the groundwater discharges for each waterfront well by the 7-
day, 10-year low streamflow (7Q10) of the River adjacent to the Site (13.9 ft*/sec), estimated using the
US Geological Survey (USGS) Maryland StreamStats application, an online GIS tool for estimating
streamflows at ungauged locations. The 7Q10 is the lowest 7-day average streamflow that occurs on
average once every 10 years. The instream concentrations for each constituent detected in the
waterfront wells was calculated by multiplying the groundwater concentrations by the corresponding
DAF. The resulting DAFs ranged from 3.8E-06 at MWO04A to 2.0E-04 at MW11A for the UWZ and
from 4.2E-05 at MWO04B to 1.6E-04 at MWO08B for the LWZ.

In addition to the well-specific calculations described above, a flow-weighted average concentration
was calculated for each chemical to account for upstream surface water contributions and to evaluate
if groundwater discharge contributions from the Site will result in surface water concentrations that
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exceed surface water ESVs. The average of chemical concentrations detected at the Site-specific
background locations 1, 2, 3, 4, 5, and 6 was used to represent upstream surface water contributions.
The following equation was used to calculate the flow-weighted average concentration for each
chemical:

Flow-weighted Average Concentration = ([Cuwia*Qmwial* [Cuwis*Qmwig]*...) + (Csweck*7Q10
(Qmwia+ Quwia+ ...+ 7Q10)
where:
Cwmw1a = Chemical concentration measured at monitoring well MW1A
Qmw1a = Discharge rate calculated for monitoring well MW1A
Csweck= Average chemical concentration of upstream background surface water samples 1, 2, 3,
4,5,and 6
7Q10 = the lowest 7-day average flow that occurs on average once every 10 years

The UWZ and LWZ groundwater concentrations, the estimated in-stream concentrations for each well
and the flow-weighted average concentrations are presented in Section 3.4. The calculation of the
DAF is provided in Attachment E .

3.1.4 Fish Tissue Data

In accordance with the approved RI/FS Work Plan (AECOM, 2012b), biota samples were not
collected as part of this phase of the RI (AECOM, 2012b). Rather, as specified in the Work Plan,
studies conducted by others were evaluated to determine whether relevant and appropriate Anacostia
River fish tissue data are available for inclusion in this ERA.

During the past two decades, several investigations of chemical contaminants in Anacostia River fish
tissue data have been conducted, including data summarized by Velinsky and Cummins (1996), SRC
(2000), and Haywood and Buchanan (2007). These data were reviewed and fish tissue data collected
within the last 10 years were considered for inclusion in this ERA based on the assumption that
recently collected tissue will better reflect current Site conditions. Two sources of recent fish tissue
data were identified (Pinkney, 2014 and MDE, 2012). These data were divided into three areas of the
Anacostia River: Upper Anacostia River Area (which includes the area adjacent to the Site), Lower
Anacostia River Area, and Upstream Maryland Area (north of Maryland state line). These areas and a
summary of tissue samples available in each area are presented on Figure 8. It is important to
recognize that the fish tissue data evaluated in this ERA were not collected as part of the Rl and
therefore were not intended to assign attribution to any upland source. It is unknown if these samples
are reflective of conditions in the vicinity of PEPCO or are simply reflective of the several mile long
river reach that was sampled.

1. Pinkney (2014) reported on the collection of fish tissue samples in 2013 by DOEE in the
Upper and Lower Anacostia River Sampling Areas. This study was conducted to support fish
consumption advisories for the protection of human health. DOEE conducted a similar effort
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in 2000 (Pinkney et al., 2001) and 2007 (Pinkney, 2009). The 2013 tissue data were included
in the ERA because they best represent current conditions. In the Upper Anacostia River
Sampling Area (as defined by Pinkney), seven species-specific composite samples were
collected including brown bullhead (Ameiurus nebulosus), blue catfish (Ictalurus furcatus),
carp (Cyprinus carpio), channel catfish (Ictalurus punctatus), largemouth bass (Micropterus
salmoides), northern snakehead (Channa argus), and sunfish (Centrarchidae sp.). The
Waterside Invesitgatrion Area subject to this ERA is located entirely within the Upper
Anacostia River Sampling Area. In the Lower Anacostia River Sampling Area, six species-
specific composite samples were collected including American eel (Anguilla rostrata), blue
catfish, carp, channel catfish, largemouth bass, and sunfish.

According to Pinkney (2014), all specimens from the 2013 field survey were filleted and the
skin was left on for most species with the exception of channel and blue catfish (skin-off fillets)
and American eel (skin and viscera removed and muscle and bone included in the sample).
Three or more individual fish were composited by species for chemical analyses which
included PCB congeners, PAHSs, pesticides, polybrominated diphenyl ethers (PBDES),
metals, lipids, and moisture content. PCB congener analysis included a list of 119 congeners.
Total PCB concentrations were calculated as the sum of congeners (tPCBs), and Aroclors
were estimated based on homologue composition (Pinkney, 2014).

2. Maryland Department of the Environment sampled fish at three locations in the Anacostia
River upstream of the Site (in Maryland) to support the state’s evaluation of fish consumption
advisories (MDE, 2012). For the purposes of this ERA, and in order to qualitatively evaluate
background fish tissue residues upstream of the Upper Anacostia River, all data from the
three sample locations were combined into one sampling area (i.e., Upstream Maryland
Area). In the Upstream Maryland Area (Figure 8), 23 species-specific composite tissue
samples were collected from 2003" through 2010 including two American eel samples, two
blue catfish samples, one brown bullhead sample, one yellow bullhead sample, one carp
sample, four channel catfish samples, six redbreast sunfish (Lepomis auritus) samples, one
pumpkinseed sunfish (Lepomis gibbosus) sample, and four white sucker (Catostomus
commersonii) samples. All specimens were filleted and skin and ribs removed with the
exception of the sunfish, for which the skin and ribs were left on. Composite samples were
comprised of three to five fish. Chemical analyses for the MDE fish tissue data include PCB
congeners, metals, pesticides, and PBDEs. Eighteen (18) samples were analyzed for 116

! Tissue samples collected in 2003 only were available for the Northwest Branch location, and therefore, the 2003
tissue data available for this location and for the Northeast Branch location were included in this evaluation.
Tissue samples collected in 2002 at the mainstem Anacostia River location were not included in this evaluation.
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individual PCB congeners; tPCBs were calculated as the sum of congener (MDE, 2012). A
subset of samples was analyzed for mercury (n=15), pesticides (n=2), and PBDEs (n=6).

Fish tissue samples were collected in 2015 as part of the Anacostia River Sediment Project Remedial
Investigation (Tetra Tech, 2014). These data were not available for inclusion in this preliminary ERA,
but will be considered in the revised ERA.

3.1.5 Data Quality Assessment

The data collected as part of the Rl program were validated by project chemists as specified in the
Quality Assurance Project Plan (QAPP) (AECOM, 2012). All project data from laboratory chemical
analyses were validated using criteria specified in the approved QAPP, the relevant EPA reference
methods, and EPA’s National Functional Guidelines for Inorganic and Organic Data Review.

The laboratory quality control (QC) results, specified as laboratory deliverables in the QAPP, were
reviewed. The method-specific QC results included method blanks, equipment blanks, laboratory
control samples, matrix spikes, matrix duplicates, laboratory duplicates, field duplicates, and/or
surrogates, and were summarized on QC forms, where applicable. Additional method specific
parameters and the laboratory report narratives, which detail all QC non-conformances, were also
reviewed with regard to any potential impacts to the sample data usability.

Qualifiers were applied to the data due to QC non-conformances where applicable. Upon completion
of the data validation of each data set, data validation reports were prepared, which summarize the
sample delivery group(s) and parameter(s) reviewed, and any QC non-conformances. In addition, the
reports summarize the qualifiers applied to the data as a result of any non-conformances noted during
the validation process. Data validation reports for each data set are included in Appendix Q of the RI
report. A summary of the data validation and project quality assurance assessments is provided in
Section 4.1 of the RI report. Overall, greater than 99% of the data reviewed were found to be reliable
and acceptable for use in risk assessment and remedial decision-making.

The fish tissue datasets collected by DOEE (Pinkney, 2014) and MDE (2012) used in the ERA to
evaluate the fish tissue residue chemistry and the wildlife evaluation included QC results. Pinkney
(2014) noted that quality assurance procedures followed included the analysis of blanks, laboratory
and field replicates, and standard reference materials. The MDE dataset included field replicates;
however, there is no information available on other quality assurance procedures followed. Itis
uncertain whether formal data validation was conducted on either data set.
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3.1.6 Data Treatment

Exposure point concentrations (EPCs) were estimated within each medium of interest for each COPC
in order to evaluate the potential exposures to ecological receptors. These EPCs represent the range
of media concentrations that ecological receptors may encounter. Average and maximum EPCs were
considered in the food chain evaluation and in the comparison of historic and recently collected
sediment and surface water concentration data against benchmarks. The maximum EPC is the upper
confidence limit (UCL) on the arithmetic mean, or the maximum when UCLs cannot be calculated due
to data limitations (i.e., insufficient number of samples or number of detected results).

All analytical data were compiled and tabulated in a database for statistical analysis. Data for samples
and their duplicates were averaged before summary statistics are calculated, such that a sample and
its duplicate were treated as one sample for calculation of summary statistics (including maximum
detection and frequency of detection). Where both the sample and the duplicate were not detected,
the resulting values were the average of the sample-specific quantitation limits (SSQLs). Where both
the sample and the duplicate were detected, the resulting values were the average of the detected
results. Where one of the pair was reported as not detected and the other was detected, the detected
concentration is used.

USEPA'’s ProUCL Version 5.0 software (USEPA, 2013a) was used to calculate UCLs on the
arithmetic mean and arithmetic means according to USEPA guidance (USEPA, 2002), using ProUCL
and the Kaplan-Meier method where non-detects are present (using SSQLs and appropriate
substitution methods), and simple arithmetic means of detected concentrations for datasets with no
non-detects. The ProUCL recommended UCL (i.e., 95%, 97.5%, 99%) were used as the selected
UCL. Based on information presented in the ProUCL guidance (USEPA, 2013b,c) regarding
minimum sample size and frequency of detection, UCLs and Kaplan-Meier means were calculated
where at least 10 samples and at least six detected results were available. While ProUCL version 5.0
recommends a minimum of 10 samples with six detected values in order to calculate reliable UCLs,
the guidance recognizes that this may not always be possible due to resource or other restraints, and
allows the user best professional judgment when determining the validity of the calculations.

The following summary statistics were calculated:

x Frequency of Detection (FOD): The frequency of detection is reported as the number of
samples reported as detected for a specific constituent and the total number of samples
analyzed. The total number of samples reflects the averaging of duplicates discussed above.

X Maximum Detected Concentration:  This is the maximum detected concentration for each
constituent/area/medium combination, after duplicates have been averaged.
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Minimum Detected Concentration: This is the minimum detected concentration for each
constituent/area/medium combination, after duplicates have been averaged.

Mean Detected Concentration: ~ This is the arithmetic mean concentration for each
constituent/area/medium combination, after duplicates have been averaged, based on
detected results only.

Kaplan Meier Method Mean: When non-detects are present in the dataset, the mean
concentrations was derived by the program using appropriate SSQL substitution methods
(USEPA, 2013b,c).

UCL: The UCL recommended by ProUCL version 5.0. If more than one UCL was
recommended by the program (i.e., 95%, 97.5%, 99%), the higher UCL was selected.

Maximum EPC: The lower of the selected UCL and the maximum detected concentration
was selected.

Average EPC: Arithmetic mean for datasets with no non-detects; Kaplan-Meier mean for
datasets with non-detects. When the Kaplan-Meier mean could not be calculated due to an
insufficient number of detects, then the arithmetic mean of the detected results was selected.

Characterization of Ecological Effects

COPC:s are a subset of all the constituents detected in media at the Site that are carried through the

guantitative ERA process. Selection of COPCs focuses the analysis on those constituents with a

potential to pose a risk to ecological receptors.

COPCs were identified and evaluated for sediment and surface water using a two phase approach.

1.

In the first phase, maximum detected constituent concentrations were compared to low effect
ecological screening values (ESVs) identified for various ecological receptors (e.g., benthic
and aquatic invertebrates, fish). Any contaminant for which the maximum detected
concentration in sediment or surface water exceeded its respective low effect sediment ESV
or chronic surface water ESV was identified as a COPC.

In the second phase, the detected concentration of COPCs in each sediment and surface
water sample was screened against both low effect and probable effect ESVs for sediment
(chronic and acute ESVs for surface water) to further characterize the range and spatial
patterns of elevated concentrations in the Waterside Investigation Area.

The presence of COPCs in environmental media at concentrations above the ESVs does not

necessarily constitute ecological risk; only that additional evaluation is warranted.
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As part of the identification of COPCs for the ERA, essential nutrients (i.e., calcium, magnesium,
sodium, and potassium) were eliminated from further investigation (USEPA, 1989; USEPA, 2001).
These naturally occurring chemicals are toxic only at very high doses, are essential to some
ecological receptors, and are not expected to be related to Site activities.

The following sub-sections describe the ESVs identified for each medium. The ESVs for sediment and
surface water are presented in Tables 3-1 and 3-2, respectively.

3.2.1 Sediment Screening Values
Sediment analytical chemistry analysis results were compared to available low effect and probable
effect ESVs selected using a hierarchy of the following sources:

x Freshwater sediment values, presented by NOAA in the Screening Quick Reference Tables

(SQUIRT) (Buchman, 2008);

X USEPA Region 3 Freshwater Sediment Screening Benchmarks (USEPA, 2006b);

X USEPA Region 5 Ecological Screening Levels for sediment (USEPA, 2003); and

X Ontario Ministry of the Environment (OMOE) Provincial Sediment Quality Guidelines

(Persaud et al., 1993)

Low effect ESVs selected from Buchman (2008) were typically the Threshold Effect Level (TEL) or
Threshold Effect Concentration (TEC) from MacDonald et al. (2000) or CCME (2002). Probable effect
ESVs were typically the Upper Effect Threshold (UET) from Buchman (1999 as cited in Buchman
[2008]) or Severe Effect Level (SEL) from Persaud et al. (1993). Sediment ESVs used in this ERA are
presented in Table 3-1.

3.2.2 Surface Water Screening Values
Surface water ESVs were selected from the following hierarchy of resources to evaluate potential
exposure to surface water and to diluted and attenuated groundwater:

x DOEE Water Quality Standards (WQS) for the protection of freshwater aquatic life (DOEE,

2010)

X USEPA Region 3 Freshwater Screening Benchmarks (USEPA, 2006a).

X Literature-based toxicological benchmarks (Suter & Tsao, 1996 and Buchman, 2008).
Acute and chronic ESVs are presented in Table 3-2. Chronic values were selected from the above

sources for the identification of COPCs. Inorganic ESVs were based primarily on the dissolved
standards presented in the DOEE WQS (2010) with the exception of mercury and selenium for which
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total phase standards are presented in the DOEE WQS. In addition, EPA conversion factors were
used to calculate both total and dissolved ESVs for several hardness dependent constituents
(cadmium, chromium, copper, lead, nickel, and zinc).

3.3 Sediment COPC Selection

Consitutents were identified as COPCs if the maximum concentration in sediment was greater than
the low effect ESV (Table 3-1) or because a sediment ESV was not available for a particular COPC.

The results of the COPC identification process are presented in Table 3-3. Sediment COPCs
identified because the maximum detected concentration was greater than the low effect ESV included:

X 13 metals: antimony, arsenic, barium, cadmium, chromium, copper, iron, lead, manganese,
mercury, nickel, silver, and zinc

x 11 pesticides: 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, cis-chlordane, trans-chlordane, dieldrin,
endosulfan sulfate, endrin, endrin ketone, heptachlor epoxide, and methoxychlor.

X Total PCBs

x Five SVOCs: 2-methylnaphthalene, 4-methylphenol, bis-(2-ethylhexyl)phthalate,
butylbenzylphthalate, di-n-octylphthalate

X Total High Molecular Weight (HMW) PAHSs, Total Low Molecular Weight (LMW) PAHSs, and
Total PAHs

X One VOC: acetone

X 17 dioxin/furan compounds

In addition, nine COPCs were identified because no sediment ESVs were available: aluminum,
beryllium, selenium, thallium, vanadium, acetophenone, benzaldehyde, caprolactam, and carbazole.

Individual PAHs and PCBs were screened in Table 3-3. However, these compounds will be evaluated
further as the sum or total of individual detected compounds. In general, individual PAHs and PCBs all
exhibit a similar mode of toxicity to many ecological receptors and are often evaluated as total PAHs
or PCBs in ERAs. Total PAHs and PCBs were calculated as the sum of the detected individual PAHs
or PCBs in a sediment sample.

34 Surface Water COPC Selection

Surface water COPCs were identified by comparing maximum detected chemical concentrations
measured in surface water to applicable chronic ESVs (Table 2). Chemicals were identified as
COPC:s if the maximum concentration was greater than the chronic ESV or because a surface water
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ESV was not available for a particular COPC. The results of the COPC identification process are
presented in Table 3-4. Surface water COPCs include:

X One dissolved metal - barium
X One pesticide - 4,4-DDT

x Two SVOCs: anthracene and pyrene

In addition, two COPCs (carbazole, n-Hexane Extractable Material [HEM; oil and grease]) were
identified because no ESVs were available.

Table 3-5 presents surface water concentrations estimated from chemicals that were detected in
groundwater at each nearshore monitoring well location (both shallow and deep wells). A description
of the groundwater-to-surface water calculations is presented in Section 3.1.3 and in Attachment E .
None of the Estimated surface water concentrations were greater than the surface water ESVs with
the exception of the TCDD TEQ concentration (0.00003 Ry/L) calculated for MW11B (lower aquifer),
which exceeds the surface water ESV of 0.00001 Ry/L. However, this elevated TCDD TEQ
concentration is likely attributable to turbidity and not likely representative of dissolved concentrations
that are mobile and have the potential to migrate. Pepco will re-develop and re-sample MW-11 to
address the turbidity issues as part of the upcoming additional field investigation. In addition, none of
the flow-weighted average concentrations exceed the surface water ESVs. Therefore, although there
is some uncertainty with this approach, no groundwater COPCs were identified in this preliminary
ERA based on the evaluation of wells with the potential to discharge to the river. In addition, potential
risks to benthic organisms exposed to sediment porewater will be further addressed via direct
sampling of porewater as part of the upcoming additional field investigation.

35 Fish Tissue Residue Risk Analysis

Potential risks to fish from COPC exposure via ingestion of sediment and contaminated food items
was evaluated through an assessment of fish tissue body burdens. Tissue concentrations of COPCs
measured in fish tissue samples collected in the vicinity of the Waterside Investigation Area were
evaluated relative to literature-derived CBRs. This section presents the COPC identified for this
pathway, the tissue data used to evaluate exposure, and the derivation of effects concentrations
(CBRs)

3.5.1 COPC Identification for the Fish Tissue Evaluation

This preliminary ERA considers total PCBs as the only COPC for the fish tissue evaluation, however
the revised ERA will consider a broader array of organic and inorganic COPCs in fish tissue and will
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consider the most recent fish tissue data collected as part of the ongoing Anacostia River Sediment
Project RI/FS (these data are not available for inclusion in the preliminary ERA).

PCBs are known to accumulate in fish tissue through the ingestion of contaminated sediment or prey.
Some inorganics may also accumulate in tissue, such as mercury. However, mercury was not
detected in surface water, and detected mercury concentrations in sediment did not exceed the
sediment probable effect ESVs and were found to be similar to background (the preliminary
background evaluation is presented in Appendix V of the RI Report). Other inorganics can
accumulate in tissue, but agquatic organisms vary in how they metabolize and regulate metals and
comparison of a measured total metal concentration in fish tissue to a literature-derived tissue
threshold is not recommended (Adams et al., 2010). While pesticides are known to accumulate in fish
tissue, pesticides are found throughout the watershed at comparable levels and are not associated
with past Site operations (see Appendix V in Rl Report). Therefore, for this preliminary BERA, PCBs
are expected to be the most relevant potentially Site-related bioaccumlulative compound and were
identified as the COPC for the fish tissue evaluation.

3.5.2 Fish Tissue Data Used in the Evaluation

As detailed in Section 3.1, tissue samples were collected in three sampling areas on the Anacostia
River and species-specific composite samples were comprised of similar species, including smaller
forage fish such as sunfish, bottom-feeding invertivores such as channel catfish and American eel,
and piscivorous fish such as largemouth bass.

Pinkney (2014) reported Total PCB Aroclor concentrations detected in fish tissue samples (fillet)
collected by DOEE in 2013 in two sampling areas of the Anacostia River in the District of Columbia
(Table 3-6). The Lower Anacostia River Sampling Area extends from the confluence with the
Potomac River upstream to the CSX Railroad Bridge and the Upper Anacostia River Sampling Area
extends from the CSX Bridge upstream to the DC/Maryland Boundary at US Route 50 (Figure 8). The
Benning Road facility is located within the Upper Anacostia River Sampling Area. Seven composite
samples, consisting of 3 to 7 individuals per composite, are available for the Upper Anacostic River
Sampling Area with fillet concentrations ranging from 0.0419 in sunfish to 0.254 mg/kg wet weight in
channel catfish. In the Lower Anacostia River Sampling Area, six composite samples are available,
consisting of 4 to 9 individuals per composite, with fillet concentrations ranging from 0.0411 in sunfish
to 0.645 mg/kg wet weight in American eel.

Concentrations of tPCBs detected in fish tissue samples collected in the Anacostia River upstream of
the DC/Maryland border are available from MDE (2012) and presented in Table 3-7. A total of 18 fillet
tissue samples were collected at three locations in this Upstream Area, which extends from the
DC/Maryland border at US Route 50 upstream to the extent of tidal influence on both the northeast
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and northwest branches of the Anacostia River (Figure 8). Total PCB congener concentrations
ranged from 0.0177 mg/kg wet weight (pumpkinseed sunfish) to 1.83 mg/kg wet weight (carp).

Because whole body concentrations are more appropriate for characterizing ecological exposures, the
fillet concentrations from the two data sources described above were adjusted to whole body
concentrations using ratios available from the literature. A mean fillet-to-whole body ratio of 0.5 was
calculated for multiple species for total PCBs by the Washington State Department of Health
(Washington State, 2004). The mean ratio was used to represent all species because a ratio for each
individual species was not available. The fillet concentrations presented in Tables 3-6 and 3-7 were
divided by this ratio to estimate whole body concentrations.

3.5.3 Identification of Fish Tissue CBRs

In order to evaluate the potential impact to the fish community due to exposure to COPCs in the
Anacostia River within the Waterside Investigation Area, ranges of no-effect and low-effect CBRs for
total PCBs were compiled from the literature. These ranges represent tissue concentrations resulting
from actual exposures that could potentially result in adverse biological effects. Values were derived
based on no observed effect concentrations (NOECs) and lowest observed effects concentrations
(LOECs). NOECs indicate a body residue concentration at which no adverse effects were observed
and LOEC:s indicate a body residue concentration at which adverse effects may begin to be observed.

A search of the toxicological literature was conducted for studies with measured effects on fish as a
result of exposure to total PCBs in water or through ingestion of food. Two databases were queried
for relevant studies: Environmental Residue Effects Database (ERED;

http://el.erdc.usace.army.mil/ered/) and Jarvinen and Ankley (1999). In addition, a general literature

search was conducted for relevant studies. Studies were considered valid for the purposes of this
evaluation if they met the following requirements:

X Based on whole body tissue residues
X Based on freshwater fish species (saltwater species were not included)

X Based on Reproduction, Growth, and Survival/Mortality effects

Any no-effect CBR values with no associated effects values from the same study were not included
(i.e., no-effect values must be bounded by an effect value for the same endpoint from the same
study). In addition, only NOECs or LOECs were considered; alternative effects levels, such as LC50
(lethal concentrations resulting in 50% mortality), were considered if no acceptable no-effect or low-
effect values were available. Twenty-four studies were identified with 48 NOEC and LOEC values.
The results of the CBR search are presented in Attachment F .
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The range of NOECs and LOECs identified for mortality, growth, and reproduction endpoints are
presented in Table 3-8. The lowest NOEC (0.14 mg/kg wet weight) was identified for mortality based
on a zebra danio (Danio rerio) study with a corresponding LOEC of 1.1 mg/kg wet weight (Orn et al.,
1998). The highest NOEC (350 mg/kg wet weight) was identified for a study of fathead minnows
(Niimi, 1996), which also reported a LOEC of >30 mg/kg wet weight based on reduced spawning and
hatching success. The lowest LOEC (0.14 mg/kg wet weight) was also identified from the Orn et al.
(1998) study where growth effects on zebra danio were observed after 13 weeks following oral doses
of PCB mixtures. The highest LOEC (648 mg/kg wet weight) was identified from a study involving
exposure of fathead minnows in water to PCB Aroclor 1254 that resulted in reduced survival (van
Wezel et al., 1995).

3.6 Evaluation of Wildlife Risk Analysis

Potential exposure routes for wildlife receptors include potential direct or indirect ingestion of surface
water, sediment, and ingestion of food items containing COPCs. To evaluate potential wildlife
exposure, representative wildlife species were selected for evaluation in a food web model that
estimate exposures to wildlife species respective to their position in the food chain. The following
subsections present representative species, exposure parameters, COPC concentrations in prey
items, calculation of potential doses, and evaluation of effects for vertebrate wildlife receptors. The
evaluation of potential risks to wildlife in the Waterside Investigation Area is focused on PCBs. As
detailed for the Fish Tissue Evaluation (Section 3.5.1), PCBs are expected to be the most relevant
Site-related bioaccumulative compound within the exposure area and were the sole COPC included in
the wildlife evaluation in this Preliminary ERA. However, the revised ERA will include a broader array
of inorganic and organic COPC in the wildlife risk evaluation, and will include fish tissue residue data
collected as part of the ongoing Anacostia River Sediment Project RI/FS (these data are not available
for inclusion in the preliminary ERA),

3.6.1 Representative Species

As described in Section 2.4, the Waterside Investigation Area includes riverine aguatic habitat and
wetland habitat. These areas may offer habitat resources for a variety of vertebrate wildlife species.
Due to the steep elevation change between the upland and the river, there is a general lack of wading
habitat along most of the shoreline adjacent to the Site (i.e., the river becomes deep very quickly).
However, it was assumed that birds and mammals could be exposed to sediments and prey items
(i.e., fish) from within the Waterside Investigation Area.

Since constituents may biomagnify through the food web, representative vertebrate wildlife species
from upper trophic levels were selected for evaluation. Carnivores and piscivores represent the top of
the food chain and are potentially exposed to the higher levels of bioaccumulated analytes.
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Therefore, the following two piscivorous wildlife receptors, great blue heron and raccoon, were

evaluated in the food web model. The following is a brief description of both species.

X

3.6.2

Great Blue Heron ( Ardea herodias ) — The great blue heron was selected as a
representative avian piscivore for evaluation of potential risks associated with exposure
through the ingestion of fish. The great blue heron occupies a variety of freshwater and
marine areas, including brackish marshes, coastal wetlands, lakes, and rivers where small
fish are abundant in shallow areas. Fish are preferred prey, but they also feed on
amphibians, reptiles, insects, crustaceans, birds, and mammals (EPA, 1993). The great blue
heron is a wading bird and not likely to be found in deep water.

Belted Kingfisher (Megaceryle alcyon) — The belted kingfisher was selected as an
additional piscivorous avian receptor for the evaluation of potential risks associated with
exposure through ingestion of fish. The belted kingfisher inhabits shorelines of rivers,
streams, and estuaries and feed on fish swimming near the surface or in shallow waters. In
addition to fish, belted kingfishers consume crayfish, crabs, mussels, small amphibians and
reptiles such as frogs and lizards, young birds and mice, and berries (EPA, 1993). The belted
kingfisher feeds by diving head first into the water, and water depths of 60 cm or less is
preferred (EPA, 1993).

Raccoon ( Procyon lotor ) — The raccoon was selected as a representative small omnivorous
mammalian wildlife species that may be found within aquatic exposure areas. The raccoon is
the most abundant and widespread medium-sized omnivore in North America. Raccoons are
commonly found in aquatic habitats, particularly in hardwood swamps, floodplain forests, and
freshwater and saltwater marshes. They are also common in suburban residential areas.
Raccoons are omnivorous and feed primarily on insects, small mammals, birds, lizards, and
fruits (EPA, 1993). The raccoon is expected for forage on the nearshore and banks of the
Waterside Investigation Area, and is unlikely for forage in deep waters.

Estimates of Exposure

Wildlife species may potentially be exposed to PCBs in surface water, sediment, and fish tissue

through the incidental ingestion and food chain exposure pathways. Exposure assumptions (e.g.,

body weights, food and water ingestion rates, relative consumption of food items, foraging range,

exposure duration, etc.) for the great blue heron and raccoon were obtained from the USEPA’s
Wildlife Exposure Factors Handbook (USEPA, 1993) and are provided in Table 3-9. Allometric
equations developed for birds and mammals (Nagy, 2001 and Calder and Braun, 1983) were used to

estimate food and water ingestion rates, respectively. Calculation of the ingested doses is discussed

below.
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Wildlife exposure parameters and concentrations of PCBs in sediment, and surface water, and fish
tissue were used to estimate the potential ingested doses to which wildlife receptors might be
exposed at the Site. Both maximum and average EPCs for sediment, surface water, and fish tissue
were used in the food web model. Due to the size of the 2013 Upper Anacostia fish tissue data set
(Pinkney, 2014), a UCL could not be calculated and the maximum EPC for tissue was selected as the
maximum detected concentration.

The food web model included the following species- and chemical-specific assumptions regarding
exposure factors:

X Representative species body weight and food intake are the average for the range identified
in the literature.

x PCBs in sediment, water and fish tissue are 100 percent bioavailable to representative
species.

X Raccoons and belted kingfisher are present year-round.

X Herons are present for eight months of the year, and some herons may overwinter in the
Anacostia River, therefore, it was assumed that herons are present year-round.

X Representative species obtain all of their daily dietary requirements from within the Study
Area (i.e., they only consume food found within the Waterside InvestigationArea).

x Diets of representative species were modeled as exclusive diets (i.e., consisting of 100% fish
represented by the 2013 Upper Anacostia data set).

3.6.2.1 Calculation of Potential Doses

To estimate potential dietary exposure, a total daily dose (TDD) was estimated for each species. The
TDD calculation considers the following factors: concentrations of PCBs in the food items that the
species would consume, estimated amounts of abiotic media (e.g., sediment) that it would incidentally
ingest, the relative amount of different food items in its diet, body weight, exposure duration (ED),
species-specific area use factors (AUFs), and food ingestion rates. The ED represents the portion of
the year that the receptor is exposed to the site (e.g., may be modified by migration). An AUF is
defined as the ratio of the area of organisms’ home range to the available habitat area within the site,
and for the purposes of this evaluation, was assumed to be equal to one (i.e., both representative
species could use the entire exposure area).

The following generalized equation was used to evaluate the TDD from all sources (i.e., prey items,
drinking water, incidental ingestion) for each COPC:

TDD = _([IR x C +[IR, X CJ + [IR,, x C,]) x ED x AUF
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Body Weight

where:
IR¢ = Ingestion rate of food (kgyw/day)
IRs = Incidental ingestion rate of sediment (kgq./day)
IRy, = Ingestion rate of water (L/day)
C; = Concentration of COPC in prey (mgyw/kg)
Cs= Concentration of COPC in sediment (mgqw/kg)
C. = Concentration of COPC in water (mg/L)
ED = Exposure duration (fraction of time receptor spends within exposure area)
AUF = Area use factor (ratio of the receptor's home range, etc,... relative to the size of exposure
area)

The sum of the doses from the various sources represents the full TDD from PCBs that a receptor
may be exposed through as a result of foraging within the Waterside Investigation Area. This
generalized equation was modified for each representative species using the exposure parameters
presented in Table 9.

3.6.3 Estimation of Effects

For the purpose of evaluating potential risks to wildlife, TRVs were identified for both avian and
mammalian receptors. The TRV relates the dose of a respective COPC from oral exposure with a
potential adverse effect. TRVs can be defined as the daily dose of a constituent that is considered
protective of wildlife (mammals and birds) populations or individuals. The dose is expressed in
milligram per kilogram body weight per day (mg/kgp,/day) and can be based on either a NOAEL or a
LOAEL.

USEPA guidance (USEPA, 1997) specifies that it is preferred that TRVs represent a NOAEL for
chronic exposure to Site-related constituents. Should a NOAEL not be available, USEPA guidance
allows the use of the lowest exposure level shown to produce adverse effects (i.e., the LOAEL) in the
development of TRVs. NOAEL-based TRVs were preferably based on chronic NOAELSs, with an
emphasis on studies that measured effects on survival, reproduction, and growth endpoints applicable
to the protection of wildlife populations.

Both upper and lower bound TRVs (LOAEL-based TRVs and NOAEL-based TRVs, respectively) were
developed for this assessment in order to estimate a range of potential risks to mammalian and avian

receptors. The NOAEL-based TRVs represent non-hazardous exposure levels for the wildlife species
evaluated, while the LOAEL-based TRVs represent potential exposure levels at which adverse effects
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may become evident. Attachment G describes the derivation of the PCB TRVs used in the food web
model.

3.7 Background Data Evaluation

As detailed in the Ecological Setting (Section 2.3), the Anacostia River is impacted by multiple
anthropogenic stressors. To address the potential influence of urban background on the Waterside
Investigation Area, a preliminary Background Evaluation was conducted (presented in Appendix V in
the RI Report). This evaluation will be updated following additional field investigation and will
incorporate additional data and revised analyses. Evaluation of Site sediment, surface water, and fish
tissue COPC data relative to background conditions is presented for in Section 5.1.
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4 Risk Characterization

The results of the risk analysis were analyzed and interpreted to determine the potential for adverse
environmental effects, and to determine whether a conclusion of no significant risk can be reached for
each assessment endpoint evaluated. As discussed in Section 1,this preliminary ERA was based on
the RI activities completed to date. Additional field investigation is necessary to address remaining
data gaps and uncertainties. The risk characterization results contained in this preliminary ERA will
be revised based on the results of these investigations. The revised ERA will be documented
following the completion of the additional field investigation necessary to address remaining data gaps
and uncertainties. The risk characterization results contained in this preliminary ERA will be revised
based on the results of the additional field investigations. The revised ERA will be documented
following the completion of the additional field investigation.

For benthic invertebrates and fish communities, a hazard quotient (HQ) was calculated for each
COPC bhased on the maximum detected concentration in surface water or sediment divided by the low
effect or chronic ESVs:

HQ = Maximum Detected Concentration/ESV

Potential risks from exposure to surface water and sediment were further evaluated on a sample-by-
sample basis through comparison of detected concentrations of COPCs to ESVs.

For higher trophic level wildlife receptors, the risk estimate is based on the hazard quotient (HQ),
defined as the ingested dose (i.e., the TDD) divided by the species-specific TRV:

HQ = TDD/TRV

The HQ is not a predictor of risk but rather is an index used to indicate whether or not there is
potential risk. When the HQ based on the maximum detected concentration was equal to or less than
1 (i.e., the concentration was less than the ESV), exposure to the constituent was assumed to fall
below the range considered to be associated with adverse effects for growth, reproduction, or survival
and no population level risks were assumed to be present. An HQ above 1 indicates the potential for
adverse effects and further evaluation of potential risk is conducted. Due to the multiple conservative
assumptions implicit in the ERA, the presence of HQs above 1 does not necessarily constitute
ecological risk; only that additional consideration is warranted.
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4.1 Benthic Macroinvertebrate Community Evaluation

Benthic organisms (e.g., those living in sediment) may potentially be exposed to COPCs from direct
contact with sediment. Two measurement endpoints were used to evaluate Assessment Endpoint 1,
which was developed for the benthic macroinvertebrate community in the Waterside Investigation
Area:

x Comparison of sediment concentrations to sediment ESVs.

x Characterization of bioavailability potential in sediment based on SEM and AVS relationships.

4.1.1 Evaluation of Sediment Chemistry Relative to ESVs

COPC:s identified for sediment, and the resulting maximum HQs for each COPC, are presented in
Table 3-3. HQs based on the maximum detected concentration and the low effect ESV ranged from
1.2 to 800.

The COPCs identified for sediment in Table 3-3 were screened against low effect and probable effect
ESVs on a sample-by-sample basis for the Waterside Investigation Area in Table 4-1. Although a
number of compounds were present at concentrations in excess of low effect screening values, very
few (12 out of 52) COPC concentrations exceeded the probable effects concentrations. The COPCs
that exceed the probable effects concentrations are further discussed below.

Concentrations of six inorganic compounds (cadmium, chromium, copper, lead, nickel, and zinc)
sporadically exceeded the probable effects ESV. Samples with inorganic COPC concentrations in
excess of the probable effect ESVs were located predominantly in the vicinity of Outfall 013. A similar
trend was observed for organic compounds — very few organic COPCs were present at
concentrations in excess of the probable effects ESVs. The exceptions included tPCBs, bis-2-ethyl-
hexyl-phthalate, total high molecular weight PAHs, and several pesticides. Acetone and dioxin and
furan compounds exceed the low effect ESV at many locations; a probable effect ESV was not
available for these compounds.

Concentrations of these COPCs in excess of the probable effects ESV were detected primarily in
samples located near Outfall 013. Lead, nickel, and tPCBs exceed the probable effect ESV with the
highest frequency and Site concentrations of these three COPCs are presented on Figures 9, 10,

and 11, respectively. Only these three COPCs were included on Figures 9, 10, and 11 because
exceedances of other COPCs occur at lower frequencies primarily in the same areas in the Waterside
Investigation Area, near Outfall 013 in particular, as lead, nickel, and tPCBs.

Inorganic COPCs
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Metals were detected in all 46 samples in the Waterside Investigation Area, with the exception of
antimony (45 detected concentrations out of 46 total). As discussed above, most maximum detected
concentrations of metals (with the exception of cobalt and several metals for which no ESVs are
available) are higher than the low effect ESV but lower than the probable effect ESV. The
exceptions are cadmium, chromium, copper, lead, nickel, and zinc for which elevated concentrations
of these metals at some locations near Outfall 013 exceed the probable effect ESVs, which were all
based on the PECs derived by MacDonald et al. (2000). The following is a summary of these metals.

X Cadmium and Chromium: Only one detected concentration of cadmium (5.2 mg/kg at
SED7.5E) and chromium (140 mg/kg at SED5.5B) was higher than the probable effect ESVs
for these metals (4.98 mg/kg and 111 mg/kg, respectively). All remaining 45 samples were
detected at concentrations lower than the probable effect ESVs for both cadmium and
chromium.

x Copper: Concentrations detected at three locations (SED7.5D, SED7.5E, and SED7F),
ranging from 160 mg/kg to 240 mg/kg, are higher than the probable effect ESV (149 mg/kg).

X Lead: Concentrations at seven locations (SED6.5D, SED6.5E, SED7.5D, SED7.5E, SED7D,
SED7E, and SED7F), ranging from 130 to 320 mg/kg, are higher than the probable effect
ESV (128 mg/kg; Figure 9).

x Nickel : Concentrations at eight locations (SED6.5D, SED6.5E, SED7.5D, SED7.5E, SED7D,
SED7E, SED7F, and SED7G), ranging from 50 mg/kg to 160 mg/kg, are higher than the
probable effect ESV (48.6 mg/kg; Figure 10).

X Zinc: Concentrations detected at two locations (580 mg/kg at SED7.5E and 630 mg/kg at
SED7F) exceed the probable effect ESV (459 mg/kg). All remaining 43 samples were
detected at concentrations lower than the probable effect ESV.

Pesticides

Pesticide compounds were detected in most of the 14 samples analyzed for these compounds in the
Waterside Investigation Area at levels below the probable effect ESVs, which were all based on the
PECs derived by MacDonald et al. (2000). Concentrations of 4,4-DDD, 4,4-DDE, 4,4-DDT, and trans-
chlordane exceeded their respective probable effect ESV for these compounds at a few locations,
including in the vicinity of Outfall 013 as well as more sporadically throughout the Waterside
Investigation Area. A summary of concentrations of these pesticides relative to ESV is presented
below:
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X 4,4-DDD and 4,4-DDT: Concentrations at one location (0.052 mg/kg and 0.75 mg/kg,
respectively, at SED4B) are higher than the probable effect ESVs for these compounds
(0.028 mg/kg and 0.063 mg/kg, respectively).

X 4,4-DDE: Concentrations at one location (0.046 mg/kg at SED7B) is elevated relative to the
probable effect ESV (0.0313 mg/kg).

x Trans-chlordane : Concentrations at two locations (0.022 mg/kg and 0.024 mg/kg at WSED1
and WSED2) exceeds the probable effect ESV (0.0176 mg/kg).

Total PCBs

Total PCB Aroclors were detected in 45 out of 46 sediment samples in the Waterside Investigation
Area. Concentrations at five locations near or downstream of Outfall 013 (SED5C, SED6.5D,
SED7.5D, SED7.5E, SED7E, and SED7F; Figure 11), ranging from 0.75 mg/kg to 1.9 mg/kg,
exceeded the probable effect ESV of 0.676 mg/kg, which was the PEC for total PCBs derived by
MacDonald et al. (2000). All other detected concentrations are lower than the probable effect ESV.

SVOCs

Total HMW PAHSs were detected in 45 out of 46 samples at levels that exceed the low effect ESV.
Total HMW PAH concentrations detected in 14 samples samples (SED1.5B, SED2.5B, SED2C,
SED3C, SEDA4.5B, SED4B, SED5C, SED6B, SED7F, SED7G, SED8A, SED9C, WSED1, and
WSED?2) ranged from 6.65 mg/kg to 13 mg/kg, and exceeded the probable effect ESV of 6.5 mg/kg,
which was the Upper Effects Threshold (UET) derived by NOAA (Buchman, 2008).

Total PAHs and total LMW PAHSs were detected in all 44 and 45 samples, respectively, out of 46 total.
Concentrations of both exceed the low effect ESVs at all but two locations. However, no
concentrations exceed the probable effect ESV for these compound mixtures.

Bis-(2-Ethylhexyl)phthalate was detected in all 14 samples analyzed for this compound.
Concentrations of bis-(2-Ethylhexyl)phthalate in nine samples (SED2C, SED6.5E, SED6B, SED7B,
SEDS8C, SED9C, SED10B, WSED1, and WSED?2) ranged from 0.83 mg/kg to 1.6 mg/kg, and
exceeded the probable effect ESV of 0.75 mg/kg, which was the UET derived by NOAA.

VOCs

Acetone was detected in the Waterside Investigation Area at levels that exceed the low effect ESV. It
was noted that all reporting limits for acetone also exceed the low effect ESV. A probable effect ESV
was not available.
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Dioxin/Furans

One to several dioxin and furan compound concentrations exceeds the low effect ESV (0. 0000378
mg/kg) at all 14 locations. No probable effect ESV is available. The ESV is a UET derived by NOAA
(Buchman, 2008), and organic carbon normalized based on the mean TOC measured in Site
sediment samples (4.3%). The highest detected concentrations were detected for OCDD, OCDF,
1,2,3,4,6,7,8-HpCDD, and 1,2,3,4,6,7,8-HpCDF compounds.

4.1.2 Evaluation of Divalent Metals Bioavailability

To better understand the divalent metals bioavailability at the Site, SEM, AVS, and TOC were
measured in sediments collected from the Waterside Investigation Area and from Site-specific
background locations.

Several approaches are available to assess the potential bioavailability of the divalent metals using
these data. The first approaches consider only the potential for binding to the sulfides by evaluating
SEM:AVS ratios and the difference between the SEM and AVS concentrations (SEM minus AVS).
Sediments with SEM:AVS ratios less than 1 typically have sufficient metal binding capacity to maintain
dissolved metals concentrations in the pore water below toxic levels. When the SEM:AVS molar ratio
is less than 1, the USEPA briefing report to the USEPA science advisory board (USEPA, 1995) states
that “in virtually no instance has metals toxicity been observed.” Similarly, when SEM minus AVS is
above zero the portion of the metals in excess of the AVS concentration can potentially exist as free
metals, and thus can potentially be bioavailable and toxic. Conversely, when the SEM:AVS ratio is
greater than 1 (or the SEM minus AVS is below zero), toxicity is often, but not always, predicted. This
suggests that other binding phases beyond AVS (i.e., TOC) may also limit the bioavailability and
resulting toxicity of metals in sediments.

USEPA (2005) guidance on metals bioavailability evaluates possible binding of metals by both AVS
and organic matter. Sediment data were evaluated on a sample-by-sample basis using the following
scale (USEPA, 2005), in addition to the SEM:AVS ratios and the SEM minus AVS concentration, to
evaluate whether or not the organic carbon binding phase (represented as fraction organic carbon or
foc), IN conjunction with the AVS, is affecting the bioavailability of divalent metals in sediments:

x If the ("SEM-AVS)/f,. excess exceeds 3000 pmol/g,., the sediments are presumed to be
"likely to be toxic";

x If the ("SEM-AVS)/f,. excess is between 130 and 3,000 umol/g,., predictions of effects are
uncertain; and
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x If the ("SEM-AVS)/f,. excess is less than 130 umol/g,., the sediments are presumed to "not
likely" be toxic.

A review of the SEM, AVS, and TOC data presented in Table 4-2 indicates that the SEM:AVS ratios
and the SEM minus AVS concentrations for several samples suggest that the divalent metals may be
bioavailable. These results indicate that the sulfides may not be sufficient to limit the bioavailability of
the divalent metals. However, when the binding capability of the TOC is also considered, very few
samples within the Waterside Investigation Area are predicted to have bioavailable divalent metals.

As indicated in Table 4-2, the ratio of total SEM concentration to AVS, normalized to the organic

carbon content (referred to as ( "SEM/AVS)/f,.), does not exceed the benchmark of 130 pmol/g,. in
the majority of the samples. This indicates that the sediment from these locations are likely to pose
low risk of adverse biological effects to ecological receptors as a result of divalent metals exposure.

The ( ™SEM/AVS)/f,. for sediments collected from six Site locations (SED3B, SED3.5B, SED7B,
SED7E, SED7G, SED8C), out of 46 locations total, exceed 130 pumol/g,. (but are below 3,000
pmol/g.c), indicating that prediction of adverse biological effects to ecological organisms due to
exposure to divalent metals at these locations is uncertain. None of the samples contained

( ™SEM/AVS)/f,c at concentrations in excess of 3,000 pmol/gqc.

The locations SED3B and SED3.5B are near Outfall 101 and SED7B, SED7E, SED7G, and SED8C
are located near Outfall 013. These results indicate that, in most locations within the Waterside
Investigation Area, the divalent metals are not expected to be bioavailable (see Section 5.1 for a
discussion of the Site-specific background samples). In addition, the results for most of these
samples are driven by low AVS and not high metal concentrations.

4.2 Fish Community Evaluation

Fish may potentially be exposed to COPCs from direct contact with surface water and sediment and
ingestion of sediment and contaminated food items. Three measurement endpoints were used to
evaluate Assessment Endpoint 2, which was developed for the warmwater fish community in the
Waterside Investigation Area:

x Comparison of surface water concentrations to acute and chronic surface water ESVs.

x Comparison of fish tissue COPC burdens to available CBR thresholds and background tissue
concentrations.
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The following sections present the methodology used to evaluate each measurement endpoint,
followed by the risk analysis and characterization. Uncertainties associated with each endpoint are
also discussed.

4.2.1 Evaluation of Surface Water Chemistry

The COPC:s identified for surface water in Table 3-4 were screened against both chronic and acute
ESVs on a sample-by-sample basis for the Waterside Investigation Area in Table 4-3.

All detected dissolved concentrations of barium, and total concentrations of 4,4’-DDT and anthracene
are greater than the chronic ESV, but less than acute ESVs (when an acute ESV is available). For
pyrene, three out of four detected concentrations are greater than the chronic ESV; no acute ESV is
available.

X Barium: All Site dissolved barium concentrations, ranging from 28 pg/L to 36 pg/L, exceed
the chronic ESV (4 pg/L), but are less than the acute freshwater ESV (110 pg/L).

X 4,4-DDT: Concentrations of 4,4-DDT detected in all five Site surface water samples ranged
from 0.0011 Ry/L to 0.0016 Ry/L and are above the chronic ESV (0.0010 Ry/L), but less than
the acute ESV (1.1 Ry/L). Both ESVs are from DOEE WQS (DOEE, 2006b).

X Anthracene: The concentrations of anthracene detected in one out of 10 Site surface water
samples (0.018 Ry/L) was above the chronic ESV (0.012 Ry/L) from USEPA Region 3, but
below the acute ESV (13 Ry/L). The reporting limits for the non-detected samples were also
higher than the chronic ESV.

X Pyrene: Concentrations of pyrene detected in three out of 10 Site surface water samples,
ranging from 0.026 Ry/L to 0.038 Ry/L, are higher than the chronic ESV (0.025 Ry/L) from
USEPA Region 3. The reporting limits for pyrene are also higher than the chronic ESV. No
acute ESV is available for pyrene.

4.2.2 Evaluation of Fish Tissue Residue Chemistry

Total PCBs detected in fish tissue samples collected in the three areas summarized in Section 3.1.4
were compared to the tPCB CBRs (Figure 12) . Fish tissue total PCB concentrations are similar in
range among the three sampling areas with the lowest range of tissue concentrations measured in
samples collected in the Upper Anacostia Sampling Area, which includes the Waterside Investigation
Area (Figure 8 depicts the three sampling areas). The highest tPCB concentration detected in the
Upper Anacostia River Sampling Area was in a channel catfish tissue sample (0.25 mg/kg ww in fillet
tissue and 0.51 mg/kg ww in estimated whole body tissue) and the highest tPCB concentration
detected in the Lower Anacostia River Sampling Area was in an American eel tissue sample (0.645
mg/kg ww in fillet tissue and 1.3 mg/kg ww in estimated whole body tissue). Sunfish tissue samples
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had the lowest concentrations in the Lower and Upper Anacostia Sampling Areas as well (0.04 mg/kg
ww in fillet tissue and 0.08 mg/kg ww in estimated whole body tissue in both areas).

The total number of samples available and the range of concentrations was higher in the Upstream
Maryland Area, which is located upstream of the Waterside Investigation Area. The highest tPCB
concentration (1.8 mg/kg ww in fillet tissue and 3.7 mg/kg ww in estimated whole body tissue) was
detected in a carp sample collected in 2010 in the Upstream Maryland Area, and the lowest
concentration in the Upstream Area (0.02 mg/kg ww in fillet tissue and 0.035 mg/kg ww in estimated
whole body tissue) was detected in a pumpkinseed sunfish sample collected in 2008.

Because of the limited fish tissue data set available, quantitative comparisons between the measured
fish tissue concentrations and the range of NOEC and LOEC CBRs were not possible. A comparison
of estimated whole body tissue concentrations and the range of whole body CBR concentrations for
each endpoint are presented graphically in Figure 12 . For the growth endpoint, the NOEC values
ranged from 0.6 to 202 mg/kg ww and LOEC values ranged from 0.14 to 202 mg/kg ww. For the
reproductive endpoint, the NOEC values ranged from 1.6 to 350 mg/kg ww, and the LOEC values
ranged from 1.1 to 429 mg/kg ww. The mortality endpoint, the NOEC values ranged from 0.14 to 71
mg/kg ww and the LOEC values ranged from 0.36 to 648 mg/kg ww. Approximately eleven species
are represented among the CBR values. The number of values per endpoint ranged from 2 values for
the no effect mortality endpoint to 16 values for the low effect mortality endpoint.

The range of tissue concentrations of total PCBs from all three areas was lower than most NOEC and
LOEC total PCB CBRs for growth and reproduction endpoints and lower than the median NOEC and
LOEC mortality CBRs. In the Upper Anacostia River Sampling Area, only one tissue sample
concentration (0.25 mg/kg ww for channel catfish) out of seven had total PCB concentrations greater
than the minimum NOEC value (0.14 mg/kg ww for mortality endpoint). In the Upstream Maryland
Area, eight tissue samples out of 18 total had concentrations less than the minimum NOEC CBR.
Downstream in the Lower Anacostia River Sampling Area, three out of six tissue samples had
concentrations less than the minimum NOEC value.

4.3 Wildlife Evaluation

Potential risks to mammals and birds from exposure to PCBs within the Waterside Investigation Area
were assessed using food web models which estimated a TDD and compared the dose to NOAEL-
and LOAEL-based TRVs. Attachment H provides the supporting calculations for the food web model.

As indicated in Table 4-4, the PCB HQs for the belted kingfisher, great blue heron, and raccoon were
well below 1 for all exposure scenarios (i.e., considering maximum and average EPCs and NOAEL-
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and LOAEL-based TRVs). Therefore, risks to birds and mammals from food chain exposure to PCBs
within the Waterside Investigation Area are not expected.
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5 Uncertainty Evaluation

The objective of the uncertainty analysis is to discuss the assumptions of the ERA process that may
influence the risk assessment results and conclusions. Uncertainty is “the imperfect knowledge
concerning the present or future state of the system under consideration; a component of risk
resulting from imperfect knowledge of the degree of hazard or of its spatial and temporal distribution”
(USEPA, 1997). Uncertainties may lead to an over-estimate or under-estimate of risk and may be a
factor for each stage of the risk assessment process. It is important to recognize these uncertainties,
and the influence they may have in limiting the degree of certainty for characterization of ecological
risks.

Each estimate or assumption used can introduce some level of uncertainty into the risk assessment.
As noted by USEPA in Guidelines for Ecological Risk Assessment (USEPA, 1998a), one major
source of uncertainty comes from extrapolations and the more extrapolations, the greater is the
potential for uncertainty. The assumptions of this ERA were designed to provide a conservative
exposure term to the receptors with the presumption being that if no potential risk is indicated under
such stringent conditions, there is unlikely to be risk under any foreseeable circumstances. However,
the finding of potential risk under the scenarios considered in this ERA does not, in itself, indicate that
ecological risk is present under actual site-specific conditions; only that further evaluation is
warranted. Many potential sources of uncertainty and conservatism raised in the ERA are evaluated
in the following sections.

5.1 Background Evaluation

As noted in the Ecological Setting (Section 2.3), many stressors to the ecology of the Anacostia River
have been well-documented including pollution, sedimentation, and changes to the hydrologic regime
(DOEE, 2006a; AWTA, 2002). The river receives significant inputs of metals and organic
contaminants from upstream urban non-point sources (AWTA, 2002; SRC, 2000). In addition,
several other sites have been identified as known or suspected sources of contaminants to the river,
some of which are identified on Figure 4 . Therefore, discharges or releases of non-Site related
anthropogenic sources are identified as other potential sources of contamination to the Site in the
ecological CSM (Figure 5).

A preliminary comparison of Site data to background data was conducted to provide another line of
evidence to determine whether COPCs retained in the screening level evaluation warrant further
evaluation in subsequent ERA steps. This COPC refinement step is consistent with Step 3a of the
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USEPA's 8-step ERA process (depicted in Figure 3). The Preliminary Background Data Evaluation
only considered the six metals that exceed probable effect ESVs, not the full list of inorganic COPCs
identified on Table 3-3. The methods used and the results of this preliminarybackground evaluation
are presented in Appendix V of the RI Report. However, this evaluation will be updated using a
revised background conditions assessment that will be prepared in conjunction with the additional field
investigation. A discussion of the background evaluation is presented below for each environmental
medium.

5.1.1 Sediment Chemistry Background Evaluation

As indicated for Measurement Endpoint 1a, qualitative comparisons between Site sediment
concentration data and background sediment data were used to distinguish between Site-related and
system-wide (e.g., anthropogenic and natural background) conditions. The surficial sediment samples
collected during the Phase 2 sampling events at the ten background locations are described in
Section 3.1 and depicted in Figure 7. Summary statistics of the background sediment data are
presented in Appendix V of the RI Report.

The COPCs identified in Table 3-3 were also screened against ESVs on a sample-by-sample basis
for the background samples in Table 5-1. Similar to the Waterside Investigation Area, many of the
COPC:s in the background samples are present at concentrations greater than the low effect ESV, but
less than the probable effect ESVs. A discussion of the Background concentrations for COPCs that
exceed the probable effect ESVs in Site samples is presented below (these COPCs were discussed
for Site samples in Section 4.1.1). Additional discussion of sediment concentrations detected in
background locations relative to those detected within the Study Area, including graphical and
statistical comparisons of Site and background concentrations, is presented in Appendix V of the RI
report.

In addition to the site-specific background data set collected as part of this RI effort described above,
regional watershed data obtained from the NOAA DARRP Query Manager Database (queried March
2015) were evaluated to represent “regional conditions” for selected COPCs. In addition, a sub-set of
the NOAA DARRP regional watershed data absent data from the reach of the Anacostia River
between the D.C.-Maryland state line and the confluence with the Potomac River was evaluated as
“regional background”. Regional conditions and regional background of the COPCs were evaluated in
the boxplots presented in Appendix V of the Rl Report.

Aside from some locations near Outfall 013 with elevated inorganic COPCs, the ranges of
concentrations of inorganic COPCs measured at background locations are similar to the range of Site
concentrations, as indicated in the boxplot comparisons in Appendix V of the RI Report. Site medians
are slightly greater than the site-specific background medians, but not the regional background or
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regional conditions medians. Background concentrations of copper, lead, and nickel exceed the
probable effect ESVs at one location (SEDBACK13 for copper and lead and SEDBACK11 for nickel);
whereas, all background concentrations of cadmium, chromium, and zinc exceed the low effect ESVs
but are lower than the probable effect ESVs (Table 5-2). All mean probable effect HQs calculated for
the Study Area and background are lower than one, and Study Area mean HQs are slightly higher but
similar in value to Background. In addition, based on the population tests (presented in Appendix V),
background and Study Area concentrations of copper, lead, and nickel are similar, whereas Study
Area concentrations of cadmium, chromium, and zinc are greater than background. Based on the
BTV comparison, mean concentrations of all six of the inorganic COPCs in Study Area sediment are
below their respective site-specific BTVs. These five lines of evidence (comparisons of Study Area
and Background concentrations in boxplots, of Background concentrations to ESVs, of Study Area
and Background mean probable effect HQs, population tests, and BTV comparisons) suggest that
Background levels of inorganic COPCs are similar to concentrations detected in the Study Area with
the exception of concentrations detected near Outfall 013.

The majority of organic COPCs were also detected in background samples with similar ranges of
concentrations (boxplot comparisons are presented in Appendix V of Rl Report). Background
concentrations of trans-chlordane, bis-(2-Ethylhexyl)phthalate, and total HMW PAHSs exceed the
probable effect ESVs at one or more Background locations (Table 5-2). Background concentrations
of 4,4-DDD, 4,4-DDE, 4,4-DDT, and tPCBs exceed the low effect ESVs but are lower than the
probable effect ESVs. Mean probable effect HQs calculated for Study Area and background organic
compounds are lower than one with the exception of bis-(2-Ethylhexyl)phthalate and total HMW
PAHs. The range of background concentrations of bis-(2-Ethylhexyl)phthalate, trans-chlordane, and
total HMW PAHSs are higher than Study Area concentrations. The population tests illustrated that
background and Site concentrations of total HMW PAHSs are similar whereas Study Area
concentrations of tPCBs were found to be significantly higher than background (data for the other
organic COPCs are insufficient for population comparison tests). Based on the BTV comparisons,
mean Study Area concentrations of 4,4’-DDE, trans-chlordane, total HMW PAHSs, and bis-(2-
Ethylhexyl)phthalate are below their respective BTVs. However, the mean Study Area concentrations
of 4,4'-DDD, 4,4’-DDT, and tPCBs exceed the BTV. These five lines of evidence (comparisons of
Study Area and Background concentrations in boxplots, of Background concentrations to ESVs, and
of Study Area and Background mean probable effect HQs and the results of the population tests and
BTV comparisons) suggest that Background levels of most organic COPCs are similar to or higher
than Study Area levels with the exception of tPCB concentrations detected mostly near Outfall 013.

Background concentrations of dioxin and furan compounds exceed the low effect ESV at six out of
seven background locations. Four dioxin and furan compounds with the highest concentrations
detected in Study Area samples were selected for comparison with background samples
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(1,2,3,4,6,7,8-HpCDD, 1,2,3,4,7,8,9-HpCDF, OCDD, and OCDF) (Table 5-2). Background
concentrations of 1,2,3,4,6,7,8-HpCDD and OCDD are higher than the low effect ESV whereas
concentrations of the two furan compounds are lower than this ESV. A probable effect ESV is not
available for dioxin and furan compounds. The mean HQ based on the low effect ESVs are greater
than one for both Study Area and Background samples for OCDD and for Study Area samples only
for 1,2,3,4,6,7,8-HpCDD and OCDF. The mean concentrations of the four dioxin and furan congeners
in Study Area sediment are above their respective site-specific BTVs. These lines of evidence for
dioxin and furan compounds suggest that elevated Study Area concentrations at several locations
near Outfall 013 result in elevated mean low effect HQs for these compounds.

Acetone was not detected in any background location, and it was noted that the reporting limits for
acetone exceed the ESV. Given the low frequency of detection in Study Area samples, it is unlikely
that acetone poses risks to benthic organisms.

These results indicate that many of the surficial sediment COPCs found in the Study Area reach of the
river are present at similar levels in the Anacostia River background data set. However, determining
the contributions of upstream sources versus Site-related sources of these COPCs is difficult. In
addition to Site sources, inorganic compounds can also enter waterways through stormwater run-off,
CSOs, and from tributaries upstream. For example, average concentrations of lead in surface water
of the Northeast and Northwest Branches of the Anacostia River exceeded the chronic freshwater
screening level (Buchman, 2008) in a study conducted by Miller et al. (2007). The occurrence of
pesticides, PAHs, and PCBs throughout the Anacostia River is well-documented (Phelps, 2005,
2008). Biomonitoring studies using translocated clams have identified the upper tributaries in
Maryland, including the Northeast Branch of the Anacostia River and Watts Branch tributary, as
sources of bioavailable chlordane (Phelps, 2005; Phelps, 2008). Total pesticides (including 4,4-DDD,
4,4-DDE, and 4,4-DDT) concentrations in clam tissues were found to be highest in the Northeast
Branch and a second-order tributary site in Maryland (Phelps, 2005). In addition, high levels of
bioavailable PCBs and PAHs were found to be associated with upstream sources in Prince George’s
County, Maryland (Phelps, 2005). Stormwater inputs of total PCBs to the river from upstream
tributaries, Lower Beaverdam Creek in particular, were found to be significant in a study conducted by
Hwang and Foster (2008).
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5.1.2 SEM AVS Background Evaluation

The results of the SEM:AVS ratios and the SEM minus AVS concentrations at the Site-specific
background locations are similar to the Study Area results (Table 4-2). Sediments from two of the ten
locations exceed 130 pmol/g,. (but are below 3,000 pmol/g,c), which indicates that the sediment from
these locations are likely to pose low risk of adverse biological effects to ecological receptors as a
result of divalent metals exposure. Therefore, in the locations where the divalent metals may be
bioavailable, the frequency of occurrence of samples exceeding the 130 pmol/g,. threshold and the
range of ( "SEM/AVS)/f,. levels is similar within the Waterside Investigation Area and the Site-specific
Background locations.

5.1.3 Surface Water Background Evaluation

The COPCs in surface water identified in Table 3-4 were screened against chronic and acute ESVs
on a sample-by-sample basis for the Site-specific Background samples in Table 5-3. Similar to the
Study Area, nearly all detected background concentrations of COPCs are greater than the chronic
ESV, but less than acute ESVs, when an acute ESV is available. Boxplot comparisons, population
test comparisons, and BTV comparisons of surface water concentrations for COPCs in the Study
Area and at the ten Site-specific background locations are presented in Appendix V of the RI report.
The range of Study Area concentrations of dissolved barium, 4,4-DDT, anthracene and pyrene (i.e.,
the only COPCs that exceed chronic ESVSs) are very similar to or lower than the Site-specific
background ranges.

x Dissolved Barium : Concentrations in Background samples ranged up to 58 Ry/L and also
exceed the chronic ESV indicating that background levels of barium are above the chronic
ESV. Similar to Study Area concentrations, none of background barium concentrations
exceed the acute ESV. Based on the results of the population test (presented in Appendix V),
background and Study Area concentrations of barium are similar. In addition, the mean
concentration of Study Area barium is less than the BTV.

x 4,4-DDT: Concentrations of detected 4,4-DDT in Site-specific background samples exceed
the chronic ESV indicating that background levels of 4,4-DDT exceed the ESV. No Study
Area or Background 4,4-DDT concentrations exceed the acute ESV of 1.1 R)/L. The mean
concentration of Site 4,4’-DDT is equal to the BTV.

X Anthracene : Anthracene was not detected in Background samples.

x Pyrene: Similar levels of pyrene were detected in the Background locations, although none at
levels higher than the chronic ESV. The mean concentration of pyrene in the Study Area is
less than the BTV.
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The background evaluation presented above suggests that COPCs are found at similar levels in the
Study Area and at the Site-specific Background locations, which suggests that Site-related risks due
to COPCs in surface water are not expected.

5.1.4 Fish Tissue Background Evaluation

Pinkney (2014) reported a substantial decline in median PCB concentrations detected in most fish

tissue samples over time, based on qualitative comparisons among years. As shown in Figure 13,
the median and maximum total PCB concentrations in the Upper and Lower Anacostia River Areas
have declined from 2000 to 2013. This decline does not appear to be related to differences in fish

size or lipid content; Pinkney (2014) noted that similar-sized fish were collected over the years and
there was no discernable pattern in lipid content among species over time.

Based on the comparison among the three areas for which fish tissue data are available (Figure 12),
total PCB concentrations in fish tissue appear to be relatively consistent throughout the river. In
addition, the median tissue concentration of the Upper Anacostia River Area is lower than both the
Lower Anacostia River Area and the Upper Maryland Area. However, the Upper Anacostia River
Area fish tissue samples are composited over a larger area than the Study Area, and as such, the
representativeness of these samples of Study Area conditions versus those upstream or downstream
is uncertain.

5.2 Uncertainties Associated with Sediment Evaluation

The ESVs considered in the ERA were derived from sources typically used in screening level ERAs
(e.g., low effect ESVs) and therefore represent conservative values that may overestimate risks.
These values are useful in identifying areas or media where no adverse ecological effects would be
expected and which can then be eliminated from further consideration.

Due to a lack of ESVs, it was not possible to fully evaluate some COPCs. The COPCs without low
effect sediment ESVs included aluminum, beryllium, selenium, thallium, vanadium, acetophenone,
benzaldehyde, caprolactam, and carbazole. All of these COPCs were detected in similar frequency
and range of concentrations at background locations and therefore, are not expected to contribute
significantly to the potential for ecological risk at the Study Area. The exception is vanadium, for which
Study Area maximum concentration (at SED7F) is an order of magnitude higher than the maximum
detected concentration in background. Location SED7F is at Outfall 013 and is consistent with the
locations of elevated concentrations of nickel and lead. Several additional COPCs lacked probable
effect ESVs and there is some uncertainty related to the magnitude of potential risks from these
COPCs.
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The bioavailability of several of the sediment COPCs, particularly the divalent metals (cadmium,
copper, lead, nickel, zinc), may be over-estimated. AVS and TOC have a high binding capacity for
divalent metals in sediments, thereby reducing or eliminating the bioavailability to sediment-associated
receptors (USEPA, 2005). The TOC results indicate that some binding to organic carbon may occur.
However, 100% bioavailability of these and all other sediment COPCs was conservatively assumed in
the benthic invertebrate ESV evaluation and is likely to over-estimate the potential for risks.

The derivation of screening values typically includes conservative assumptions, such as the
application of safety factors. The safety factor is intended to account for low predicted toxicity (i.e.,
using a lower concentration than what was measured with associated effects) and bioaccumulation to
higher trophic level aquatic organisms (i.e., the guidelines were not derived for bioaccumulation and
lower concentrations are assumed to be better protective to higher trophic levels). The safety factor
likely overestimates potential risks to the benthic invertebrate community.

Laboratory-based ecological screening values are typically derived under conditions that favor high
bioavailability (e.g., using sediment with low pH and organic matter [USEPA, 2005] or using soluble
chemical forms [lead acetate] to conduct tests). For example, the probable effect ESVs derived from
PECs (MacDonald et al., 2000) and UETs (Buchman, 2008) are based on 1% TOC and may over-
estimate risks within the exposure area where the mean TOC is 4.3%. Therefore, these laboratory
conditions may not be replicated under field conditions.

USEPA guidance on deriving Equilibrium Partitioning Sediment Benchmarks (ESBs; USEPA, 2003)
for PAHs presents an approach for screening concentrations of 34 parent and alkylated PAHS in
sediment. Each PAH concentration is normalized to the sample-specific TOC level and that
concentration is divided by a TOC-normalized screening level to result in a toxic unit (TU) for each
individual PAH. The sum of all of the TUs within a sample is calculated and divided by TOC-
normalized benchmarks to result in the ESBTU factor. Ifthe ESBTU is less than or equal to 1,
benthic organisms should not be adversely impacted. When the ESBTU is greater than 1,
additional evaluation may be warranted to determine whether sensitive benthic organisms may be
adversely affected due to direct exposure to PAHSs.

Table 5-4 presents the evaluation of PAHs in sediment using the ESB approach. Alkylated PAHs were
analyzed using Method 1D-0016 for five sediment samples collected in the Waterside Investigation
Area and three Site-specific background samples. For the remainder of the sediment samples, only 16
parent PAHs were analyzed for using Method 8270. When fewer than the 34 PAHs are available for
this analysis, EPA recommends using a safety factor to adjust for the missing alkylated PAH data.
Using the eight samples for which all 34 PAH concentrations are available, a site-specific safety factor
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of 1.55 was derived based on the ratio of parent PAHSs to alkylated PAHs. The sum of PAH TUs for
the 16 parent PAHs were multiplied by this safety factor to account for the alkylated PAHSs.

Most Waterside Area and Site-specific background Area ESBTU values are less than 1 indicating no
adverse impacts to benthic organisms. Only one Waterside location (SED7G) and two Site-specific
background locations (BACK3 and 4) had values greater than 1. The mean site and background

ESBTU values are very similar, which is consistent with the findings presented in Tables 4-1 and 5-
1.

5.3 Uncertainties Associated with SEM and AVS Evaluation

There are a number of uncertainties associated with the SEM, AVS, and TOC data evaluation which
may over or under estimate risks. AVS formation is affected by a number of abiotic and biotic factors,
including temperature, redox conditions, sediment resuspension, seasonal changes, and sulfate
concentrations.

The SEM, AVS, and TOC data evaluation approach is based on equilibrium partitioning theory, which
assumes a steady-state system (USEPA, 2005). This assumption may or may not be as valid in field
conditions as it is in laboratory tests of the method. In addition, the SEM, AVS, and TOC data
evaluation approach does not take into account possible toxicity from any other inorganic constituents
detected in the sediment, and does not explicitly consider bioaccumulation or ingestion of
contaminated sediment.

There are also uncertainties associated with the evaluation of ( "TSEM-AVS)/f,.. Normalization of
SEM-AVS to fraction organic carbon reduces the variability in exposure assessments, especially in
laboratory experiments. There is some uncertainty in extrapolating these relationships into field
conditions. In particular, there is evidence that the effect of organic carbon on bioavailability depends
on the nature of the organic carbon (such as when the organic carbon is present as biological
complexes that would tend to increase bioavailability; USEPA, 2005).

Under conditions of low AVS concentrations, as were observed for several samples where the
SEM:AVS ratios and the SEM minus AVS concentrations predict that the divalent metals may be
bioavailable, other binding phases may also play a role in moderating bioavailability. In these
samples, the ( "SEM-AVS)/f,. conclusions indicate that binding by TOC plays a large role.

5.4 Uncertainties Associated with Surface Water Evaluation

The surface water ESVs were derived from sources typically used in screening level ERAs (e.g.,
DOEE WQS) and therefore represent conservative values that may overestimate risks. These values
are useful in identifying areas or media where no adverse ecological effects would be expected and
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which can then be eliminated from further consideration. Specific uncertainties with the ESVs are

addressed below.

X

X

Barium - The chronic ESV is a USEPA Region 3 freshwater screening benchmark for
dissolved barium. This ESV is a Tier Il secondary chronic value (SCV) presented by Suter
and Tsao (1996) and is based on 16% reproductive impairment at 5,800 Ry/L in a 21-day test
on Daphnia magna (all site concentrations of barium are well below this level). Tier Il values
are based on a smaller data set than is required to develop an state WQS or AWQC and
uncertainty factors are applied to the available data to derive the SCV. Therefore, the risks
predicted based on the chronic ESV for barium may be overestimated.

4,4-DDT - The chronic ESV for 4,4-DDT was derived for the NAWQC based on the lowest
freshwater tissue residue concentration, which was based on reduced reproductivity for brown
pelicans (USEPA, 1980). The freshwater residue derived for fish was 0.019 Ry/L, which is
greater than all concentrations detected in the Waterside Investigation Area. Therefore, the
risks predicted based on the chronic ESV for 4,4-DDT may be overestimated.

Anthracene - The chronic ESV was originally derived by Canadian Council of Ministers of the
Environment (CCME, 1999) based on a 24-hourexposure of invertebrates to 1.2 Ry/L
anthracene which immobilized daphnids after 15 mins exposure at this level. Fish were less
sensitive where the lowest 96-hour LC50 value was 4.5 B/L. CCME derived the interim
aquatic life guideline for anthracene as 0.012 Ry/L, which is 1.2 Ry/L with a safety factor of
0.01 applied. Therefore, the risks predicted based on the chronic ESV for anthracene may be
overestimated.

Pyrene - The chronic ESV was originally derived by Canadian Council of Ministers of the
Environment (CCME, 1999) based on an LC50 of 2.5 Ry/L for mosquito larvae. CCME
derived the interim aquatic life guideline for pyrene as 0.025 Ry/L, which is 2.5 Ry/L with a
safety factor of 0.01 applied. No pyrene concentrations detected at Site locations are higher
than 2.5 R)/L. Therefore, the risks predicted based on the chronic ESV for pyrene may be
overestimated.

Toxicity data are typically not available for all species considered in an ERA so ESVs based on

surrogate species are used. It is assumed that species used to derive the ESVs are protective of other

species. However, the inter-species extrapolation of toxicity data produces unknown bias in risk

calculations. The selection of conservative values in the ERA (e.g., lowest surface water ESVs) helps

to limit this uncertainty.

ESVs are often based on studies conducted in the laboratory and may not accurately represent field

conditions. Chemical forms of COPCs used in toxicity testing may be more bioavailable than the
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COPCs found in the field and lab conditions are unlikely to represent the variable conditions found in
the field. This extrapolation represents an unknown source of bias in the ERA.

ESVs used in this ERA are based on chronic effects to analyze the potential for ecological risk to
freshwater fish communities. Chronic toxicity values were used because it was assumed that surface
water and sediment indicator species would experience continuous exposures within the aquatic
exposure area. The assumption of chronic exposure may be realistic for the sediment-associated
species (i.e., amphipods) and small juvenile fish, but is likely conservative for surface water species
(i.e., adult fish) which may forage over greater distances, particularly in the Anacostia River. The
surface water ESVs are also designed to be protective of sensitive species which may not be present
within the Waterside Investigation Area; therefore, this may result in an overestimate of potential
toxicity for many aquatic organisms.

In general, PAHSs are hydrophobic and likely to sorb onto solid phases in aquatic environments. It is
likely that the PAHSs detected in the surface water are present on particulate matter within the water
column and not present in the dissolved phase; thus, the PAHSs are likely less bioavailable and toxic.
Therefore, it is expected that the comparison of surface water PAHs, such as anthracene and pyrene,
concentrations against the chronic ESVs likely over-estimates risks to aquatic receptors.

55 Uncertainties Associated with Groundwater Evaluation

The groundwater discharge to surface water ESVs were derived from sources typically used in
screening level ERAs (e.g., ORNL screening levels) and therefore represent conservative values that
may overestimate risks. These values are useful in identifying areas or media where no adverse
ecological effects would be expected and which can then be eliminated from further consideration.
Specific uncertainties with the ESVs are addressed in Section 5.4.

Uncertainties related to the site characterization of groundwater evaluation include the
representativeness of groundwater discharging to surface water at the six nearshore monitoring wells.
In addition, DAF values calculated specifically for each shallow (UWZ) and deep (LWZ) well were
applied to all detected compounds. It is uncertain whether those values are applicable to all chemical
compounds as each compound will vary in ability sorb and desorb. The DAF calculations also assume
an instantaneous dilution of groundwater within the entire water column which may not be realistic for
all chemicals. It is more likely that groundwater would mix gradually with surface water and full dilution
would occur downstream of the Site. A reduced DAF would increase estimated concentrations.
Therefore, the DAFs used in this evaluation may underestimate potential surface water
concentrations.
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Uncertainties associated with the groundwater evaluation could be better understood through
collection of Site-specific pore water data.

5.6 Uncertainties Associated with Fish Tissue Evaluation

The fish tissue evaluation contained in this preliminary ERA focuses solely on PCBs and does not
include other potential organic or inorganic COPCs. Therefore, there is uncertainty relative to the
evaluation of total potential site risks. This uncertainty will be reduced in the revised ERA, which will
include evaluation of a broader array of COPCs, and include an evaluation of fish tissue residue data
collected as part of the ongoing Anacostia River RI/FS.

The fish tissue samples collected by DOEE (Pinkney, 2014) in the Upper Anacostia River Sampling
Area are not representative of the Site. The Upper Anacostia River Sampling Area extends
approximately two miles downstream and upstream of the Waterside Investigation Area (Figure 6),
and these data were not collected to evaluate Site attribution. Fish specimens caught throughout this
area were combined to create one composite sample per species to represent the Upper Anacostia
River Sampling Area. Fish species vary in how far they will travel for food and spawning: for example,
sunfish typically have a small home range (e.g., 0.23-1.12 ha; Fish and Savitz [1983]) whereas brown
bullhead has been found to have a home range of up to 1.3 miles in the Anacostia River (Sakaris et
al., 2005). Therefore, the total PCB concentrations detected in the fish tissue composite samples may
represent conditions throughout the approximately 4-mile Upper Anacostia River Sampling Area, but
they are not representative of conditions in the Waterside Investigation Area.

As described in Section 3.5.2, the fish tissue data available are based on fillet samples collected to
support fish consumption advisories for the protection of human health. However, the purpose of this
ERA is to evaluate the health of the fish community, and because whole body PCB concentrations are
typically higher than fillet concentrations, whole body fish tissue data are more appropriate for this
purpose. The use of fillet data may underestimate the potential risks associated with PCBs in fish
tissue. The mean fillet-to-whole body ratio of 0.5 from Washington State (2004) was used to estimate
whole body concentrations from the fillet tissue concentrations for all species. Species-specific ratios
were not available for all species from the various sources evaluated (Bevelhimer, et al., 1997;
Amrhein, 1999; USEPA, 2004; Washington State, 2004). The species-specific ratios presented in
Washington State (2004) ranged from 0.1 in walleye to 1.0 in brown trout. Therefore, the mean ratio of
0.5 may overestimate tissue concentrations for some species and underestimate for others.

There are several uncertainties inherent in the determination of tissue CBRs (i.e., tissue residues
representing a toxicity threshold) based on the variety of test conditions and tested species reported in
the literature. In particular, the NOEC values are dependent on the experimental design (e.g.,

Benning Road Facility February 2016
Draft Rl Report - Ecological Risk Assessment



5-12

selection of exposure concentrations). The actual no-effect tissue residue concentration from a study
could be higher or lower than the designated NOEC and up to the LOEC from the study.

5.7 Uncertainties Associated with the Wildlife Evaluation

The wildlife risk evaluation contained in this preliminary ERA focuses solely on PCBs and does not
include other potential organic or inorganic COPCs. Therefore, there is uncertainty relative to the
evaluation of total potential site risks. This uncertainty will be reduced in the revised ERA, which will
include evaluation of a broader array of COPCs, and include an evaluation of potential risks to wildlife
associated with consumption of fish tissue collected as part of the ongoing Anacostia River RI/FS.

There are several sources of uncertainty in the evaluation of wildlife risks that may over- or under-
estimate risks. The representative species evaluated in the food web model were selected to
represent species that may be present within the Waterside Investigation Area. Site-specific
information is not available for these receptors (e.g., body weights, dietary composition) so
assumptions were made in the model. Assuming an average body weight is expected to be protective
of the average receptor, but may not be protective of sensitive receptors. Most of the assumptions
(i.e., 100% bioavailability, 100% fish diet, AUF of 1, ED of 1) are conservative in nature and likely to
over-estimate risks.

The sediment data set represents surface sediments collected throughout the Waterside Investigation
Area. The heron and raccoon forage from the shoreline so they are unlikely to be exposed to
sediment in deeper water. Although the nearshore PCB concentrations appear to be slightly higher
than PCBs in the deeper water sediments, sediment ingestion contributes less than 5% of the TDD for
the kingfisher, the heron and the raccoon so an increase in the sediment concentration would not
significantly impact the HQs.

The RI work plan called for the collection of two wetland surface hydric soil samples in the restored
fringe wetland along the eastern shoreline near the Benning Bridge. However, the boundary of this
wetland is sheet pile wall, which prevented access to the interior of the wetland by boat, and access
by land (i.e., on foot) was not possible due to the soft substrate of the wetland. Therefore, it was not
possible to collect these samples. However, this wetland area was created with dredge materials and
samples of this dredged sediment were collected and analyzed for PCBs as part of a monitoring
program for substances of concern in water and sediment of the Anacostia River (Pepco, 1995). PCB
concentrations of the post-dredged material ranged from 0.119 to 0.934 mg/kg. This range falls within
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the range of total PCB concentrations measured in the Waterside Investigation Area (0.0031 to

1.9 mg/kg). Itis uncertain at what depth the samples were collected (i.e., at the surface or deeper).
However, because PCBs are persistent compounds, the range of total PCB concentrations of the
Waterside Investigation Area is likely representative of PCB levels in the wetland area.

The use of a river-specific fish tissue data set (i.e., 2013 data collected by USFWS) reduces
uncertainties associated with modeling fish tissue concentrations of PCBs from sediment. However,
there are uncertainties associated with the use of the 2013 fish tissue. Several of these uncertainties
were discussed in Section 5.1.4 and 5.6 and apply to this evaluation as well (e.g., site-relatedness of
the data). The 2013 fish tissue data set is composed of fillet data collected to support the evaluation of
human health fish advisories. Whole body fish tissue data are more appropriate for use in a food web
model because they better represent the diet of piscivorous ecological receptors. As described in
Section 5.6, a fillet-to-whole body ratio of 0.5 was used to estimate whole body concentrations for all
species. Because species-specific ratios were not available for all species of the fish tissue datasets, it
is uncertain whether this ratio over- or underestimates the whole body concentrations.

Fat soluble organic contaminants such as PCBs accumulate in tissues with high lipid content. If the
lipid content of the fillets is similar to that of the whole fish, then the PCB concentrations would be
expected to be similar. Species that store much of their lipid content within the abdominal cavity (e.g.,
bass), rather than in muscle tissue (e.g., catfish) would likely have higher whole body PCB levels
(Bevelhimer, et al., 1997). Lipid content of the 2013 Upper Anacostia fish tissue data set ranged from
1.3% for the sunfish to 13.7% for the carp; however, lipid levels for the whole fish are unknown. The
maximum detected PCB concentration of 0.25 mg/kg ww was obtained from a catfish which is likely to
store lipids within muscle, so the whole body catfish PCB concentration may be similar to the fillet
concentration. Based on the fillet-to-whole body ratio described above, the estimated whole body
concentration for this catfish is 0.51 mg/kg ww, which may overestimate tissue concentrations.

No studies were identified that directly examined the toxicity of PCBs in the diet of the kingfisher,
raccoon, or great blue heron. Studies with mink and the ring-necked pheasant, respectively, were
selected to derive the TRVs for the food web model. Mink are known to be highly sensitive to PCB
exposures (Restum et al., 1998). The raccoon may not be as sensitive to PCBs as the mink; however,
there is no specific information available regarding the sensitivity of raccoon to PCBs. Therefore, a
mink study, rather than other studies showing higher NOAELSs for rats, are used to evaluate risks to
the raccoon in the food web model. Because gallinaceous birds, such as the ring-necked pheasant,
are among the most sensitive of avian species to the effects of PCBs, it is expected that these TRVs
will be protective of piscivores such as the great blue heron and kingfisher.
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6 Summary and Recommendations

This section presents a summary of the preliminary ERA findings and provides an interpretation of the
magnitude of potential ecological risk and its significance relative to background conditions in the
Anacostia River. The conclusions presented in this section are preliminary and are based on the RI
activities conducted to date. Additional field investigation is necessary to address remaining data
gaps and uncertainties. The preliminary ERA will be revised based on the results of these
investigations and the revised ERA will include an updated summary and recommendations.

The primary objective of this ERA was to evaluate whether or not populations of ecological receptors
are potentially at risk due to exposure to chemical stressors in the Waterside Investigation Area. The
ERA relies on Site-specific analysis of surficial sediment and surface water chemistry data, as well as
an evaluation of regional fish tissue data collected by others. The potential risks associated with the
potentially complete exposure pathways in the Waterside Investigation Area were characterized using
different screening level measurement endpoints, depending upon the available data; however, it is
important to recognize that no Site-specific biological or toxicological data were available for inclusion
in this ERA.

The following narrative summarizes the ERA results:
Benthic Macroinvertebrates

1. A number of COPCs are present in surficial sediment in the Study Area at
concentrations in excess of low effect ESVs. These include 13 metals, 11 pesticides,
Total PCBs, nine SVOCs, one VOC, and dioxin and furan compounds.

2. Relatively few COPCs are present in surficial sediment at concentrations in excess of
probable effect ESVs. Compounds present at concentrations in excess of probable
effect ESVs include cadmium, chromium, copper, lead, nickel, zinc, tPCBs, 4,4-DDD,
4,4-DDE, 4,4-DDT, trans-chlordane, total HMW PAHSs, and bis-(2-Ethylhexyl)phthalate.
Several dioxin and furan compounds exceed the low effect ESV; no probable effect ESV
is available.

3. The SEM, AVS, and TOC analysis suggests that divalent metals in surficial sediment are
largely not bioavailable.

4.  Many of the concentrations of COPCs in the surficial sediment in the Study Area are
likely to be consistent with background conditions. Review of Study Area data relative to
background data indicates a high degree of concentration overlap among both organic
and inorganic COPCs.
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5. The highest concentrations of several COPCs were found in the vicinity of Outfall 013.
These include inorganic COPCs, tPCBs, 4,4-DDT, and dioxin and furan compounds.

Based on this analysis, there is a limited potential for risk to the benthic macroinvertebrate
community from exposure to COPCs in surficial sediments in the Waterside Investigation
Area, especially in the vicinity of Outfall 013. However, for many of these COPCs,
concentrations in surficial sediment in the Waterside Investigation Area are consistent with
conditions at the background sampling locations, and therefore the risk cannot be solely
attributed to Site-related sources. Additional field investigations and analyses are
recommended to reduce the uncertainties associated with this preliminary ERA finding.

Fish Community:

1. The maximum concenrations of one metal (dissolved barium), one pesticide (4,4-DDT),
and two VOCs (anthracene and pyrene) were identified as COPCs. No other
consituents in surface water exceeded low effect (chronic) ESVs. These compounds
were also present at the background locations at concentrations in excess of chronic
ESVs with the exception of pyrene.

2. No detected Waterside Investigation Area COPC concentrations exceed the acute
ESVs.

3. The range of Study Area and Background surface water concentrations are similar.

No COPCs were identified in Site groundwater discharging to Anacostia River surface
water and no significant risks to the aquatic community via this pathway were identified.

5. Although PCBs are present in fish tissue throughout the Anacostia River, available data
suggest that the fish from the river reach nearest the Site do not differ markedly from fish
collected upstream or downstream of the Site. In fact, based on the limited available
data, upstream concentrations of PCBs in fish tissue may be higher than fish collected
from the reach adjacent to the Site.

6. The range of tissue concentrations of total PCBs from all three river reaches evaluated
was lower than the majority of NOEC and LOEC tPCB CBRs

Based on this analysis there is limited potential for ecological risks to the fish community in
the Waterside Investigation Area due to total PCBs tissue residue concentrations. However,
based on the available data, this appears to be a riverwide phenomenon and assigning Site
attribution is not possible. This preliminary ERA finding will be updated in the revised ERA,
which will include evaluation of a broader array of organic and inorganic fish tissue data,
including analysis of data from the ongoing Anacostia River RI/FS.
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Wildlife Receptor Risk Evaluation:

1. The evaluation of potential risks to wildlife in the Waterside Investigation Area focused
on PCBs because they are expected to be the most relevant Site-related
bioaccumulative compound within the exposure area.

2. Potential exposure of the raccoon, the belted kingfisher, and the great blue heron were
evaluated in a food web model. Both average and maximum EPCs of sediment and
surface water and available fish tissue data from the Upper Anacostia River Sampling
Area were used to estimate exposure.

3. The PCB HQs for the raccoon, the belted kingfisher, and the great blue heron were
below 1 under all exposure scenarios (i.e., considering maximum and average EPCs
and NOAEL- and LOAEL-based TRVSs). Therefore, risks to birds and mammals from
exposure to PCBs within the Waterside Investigation Area are not expected.

Based on this analysis, there is little to no potential for ecological risks to the wildlife

community in the Waterside Investigation Area from ingestion of prey items containing PCBs.
This preliminary ERA finding will be updated in the revised ERA, which will include evaluation
of wildlife consumption of pr ey items containing a broader array of organic and inorganic
constituents, including constituents in fish tissue collected as part of the ongoing Anacostia

River RI/FS.
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