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1.0 INTRODUCTION

The District Department of the Environment (DDOE) is conducting a Remedial Investigation (RI)
of the contaminated sediments within the tidal portion of the Anacostia River in Washington,
D.C. The study area for the investigation is shown in Figure 1.1. On behalf of DDOE, Tetra Tech,
Inc. (Tetra Tech) prepared this work plan (WP) consistent with the Anacostia River Sediments
Project Scope of Work (DDOE SOW) posted to http://ddoe.dc.gov/sites/default/files/dc/sites/
ddoe/publication/attachments/Anacostia%20River%20RIFS%20SOW%2004082013.pdf on April
10, 2013. This WP serves as the primary planning document governing characterization of river
surface water, biota, and sediments (including the potential effects of groundwater seepage)
for the purpose of completing the RI. Other planning documents associated with this WP will be
prepared under separate cover and will include a field sampling plan (FSP), quality assurance
project plan (QAPP), community involvement plan (CIP), project management plan (PMP), and
health and safety plan (HASP). As requested by DDOE, the WP also addresses the
environmental media characterization requirements associated with preparing a Natural

Resources Damage Assessment (NRDA) for the river.

1.1 Objective
Consistent with the Rl and NRDA processes, the objectives of this WP include the following:

e Determine the nature and extent of contaminated environmental media (surface water,
sediment, groundwater seepage, and biota) in a manner consistent with the National Qil
and Hazardous Substances Contingency Plan (NCP) 40 C.F.R. Part 300 and all applicable
guidance and assess the associated risk to human health and the environment.

e Conduct the sampling required to support an NRDA and reduce overall costs for NRDA
and Rl field characterization by coordinating the NRDA and RI characterization sampling
efforts.

e Collect site data to characterize general site conditions to support the completion
of the feasibility study (FS).

1.2 Regulatory Background

As required by the DDOE SOW, this WP was prepared consistent with the Rl process established
in accordance with the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) and the implementing regulations in the NCP, and Section 401(a)(2) of the District
of Columbia Brownfield Revitalization Act of 2000. The United States Environmental Protection
Agency (EPA) guidance document, Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA (EPA 1988) served as the primary resource for this effort.

A NRDA process is used to determine whether natural resources have been injured and to
calculate damages needed to restore or compensate the public for the injured resources. As
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defined in the CERCLA statute, NRDA is separate from the Rl process in that it focuses on injury
and restoration of public resources. However, careful planning prior to sampling can integrate
data collection so that much of the data collected during an Rl can be used to support the NRDA
process.

1.3 Natural Resources Damage Assessment Strategy

Tetra Tech will integrate data collection for the NRDA with sampling and analysis for the Rl,
especially the ecological and human health risk assessments. Concurrent planning and sampling
for the Rl and NRDA saves time and money by eliminating multiple mobilizations and duplicate
sampling. For example, fish and invertebrate tissue concentrations, sediment toxicity, and
benthic community structure data are used in both risk assessment and NRDA. Although Tetra
Tech will optimize data collection for the NRDA during the Rl field activity, the formal NRDA will
be conducted at a later date pursuant to a separate work plan. Additional discussion regarding
NRDA process and schedule are provided in Section 9.0.

1.4 Scope

The current focus of the Rl and NRDA is the tidal Anacostia River from its confluence with the
Potomac River to its upper tidal limit at the confluence of Northeast Branch and Northwest
Branch (Figure 1.1). As a result of urban development, the shoreline and channel have been
significantly altered from predevelopment conditions. For the purposes of this WP, the scope
includes the tidal river from bank to bank and excludes adjacent wetlands and floodplain
surface soil. In addition, the surface soils on Kingman and Heritage Islands, mid-channel
manmade islands located approximately 3.5 miles from the mouth, are considered to be similar
to the floodplain soil and are, therefore, also excluded from this WP. The final boundaries of
the study area will be based on the findings of the RI, and will be documented by DDOE in a
record of decision (ROD) when the final remedy is selected. It should be noted that, based on
the results of the tidal river investigation, additional future investigations, not covered by this
work plan, may be performed in the river wetlands and floodplain.

Environmental investigation and cleanup work is underway or contemplated at multiple
environmental sites bordering the tidal Anacostia River (Figure 1.1). These sites include Pepco
Benning Road, CSX Transportation (CSX) Benning Yard, Poplar Point, Kenilworth Park Landfill,
Washington Gas Light (WGL) Company, Southeast Federal Center, and Washington Navy Yard
(WNY). At each site, it is anticipated that the entity conducting the cleanup will also address
sediment contamination in the adjacent impacted segment of the river channel. The sampling
approach for this WP incorporates the work already completed or planned at known
environmental sites. To avoid duplication of effort, sampling locations defined in this WP were
biased away from portions of the river that are associated with the adjacent environmental
sites (see Figure 1.1).
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1.5 Community Relations

DDOE is committed to public participation at every phase of the Anacostia River cleanup
through an open process that encourages affected communities and interested organizations to
provide input on the critical issues related to the site cleanup. DDOE has prepared a CIP (Tetra
Tech 2013a) for the Anacostia contaminated sediments project. As noted above, the CIP is a
companion document to this WP. The CIP describes the process the District and Tetra Tech will
use to engage in dialogue and collaborate with communities and other key stakeholders.
Overall, the goals for the community involvement program are as follows:

e Provide the public with accurate, timely, and understandable information and/or access
to the information needed to understand the project as it moves forward;

e Provide the public with the opportunity to give informed and meaningful input;

e Ensure adequate time and opportunity for the public to provide input to be considered;

* Respect and give full consideration to the community input; and

e Assist the public in understanding the project decision-making process during the
project design and cleanup and the community’s role in that process.

1.6 Work Plan Organization
In addition to this introduction, the WP includes ten sections. Tables and figures cited in each
section are provided at the end of the section. A brief description of each is provided below.

Section 1.0 — Introduction. This section discusses the study objectives, regulatory context,
project scope, and community involvement strategy for the Anacostia River Sediments RI.

Section 2.0 - Site Background and Physical Setting. This section provides information regarding
site location, history, geology, hydrogeology, and sediment transport regimes. In addition,
Section 2.0 summarizes the key previous investigations and assesses data usability.

Section 3.0 - Preliminary Conceptual Model. The preliminary conceptual site model (CSM)
discussion in this section includes an assessment of the constituents of concern (COCs) in the
investigation and describes contaminant sources, migration pathways, and potential human
health and ecological receptors.

Section 4.0 — Work Plan Rationale. This section presents the data quality objectives (DQO) for
the sediment investigation. In addition, the results of evaluations of the existing sediment
(shallow and deep), surface water, fish tissue, and benthic invertebrate tissue data are
presented along with the results of a review of contaminant sources to the tidal Anacostia
River. This section identifies the key remaining data gaps that will be addressed during the field
phase of the RI.
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Section 5.0 - Remedial Investigation. This section discusses the proposed sampling for the field
investigation to fill identified data gaps for the Rl and NRDA. Maps showing the proposed
sampling locations are provided and discussed.

Section 6.0 — Data Evaluation and Reporting. Section 6 discusses the approach for managing,
validating, evaluating, and reporting the data collected.

Section 7.0 — Ecological Risk Assessment. The process used to perform screening level and
baseline ecological risk assessments (ERA) is discussed.

Section 8.0 — Human Health Risk Assessment. The process used to perform a human health risk
assessment (HHRA) is discussed.

Section 9.0 — Natural Resources Damage Assessment Process. A description of the tasks that
comprise the NRDA process is provided in this section.

Section 10.0 — Schedule. Section 10 presents the schedule for the investigation and major
deliverables associated with the RI.

Section 11.0 — References. A listing of the documents cited.
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2.0 SITE BACKGROUND AND PHYSICAL SETTING

This section provides background information and discusses the physical setting of the tidal
Anacostia River study area. Following a general description of the site and location in Section
2.1, Sections 2.2 through 2.5 discuss site history, geologic setting, hydrogeology and hydrology,
and sediment transport regimes. Section 2.6 summarizes the key previous and ongoing
investigations in the study area. The usability of the data generated in the previous site
investigations is assessed in Section 2.7.

2.1 Site Location and Description

The Anacostia River drains an area of approximately 176 square miles (456 square kilometers)
in Montgomery and Prince George’s Counties in Maryland and Washington, DC. The study area
for this investigation (Figure 1.1) includes the approximately nine mile tidal portion of the river
which begins at the confluence of Northwest Branch and Northeast Branch near Bladensburg
Marina in Prince George’s County and extends downstream to the confluence of the Anacostia
and Potomac rivers. The study area also includes the Washington Channel, an approximately
1.5 mile long channel extending northward from the mouth of the Anacostia at its confluence
with the Potomac River. Haines Point separates the Washington Channel from the Potomac
River. The upstream terminus of the Washington Channel is at the Tidal Basin, adjacent to the
National Mall.

2.2 Site History

Elevated sedimentation rates have characterized the tidal Anacostia since colonial times.
Beginning in the early 1600s, the dense hardwood forests originally present in the watershed
were cleared for tobacco farming, leading to increasing erosion in the upland watershed and
sedimentation in the estuary. In 1742 a port was established in Bladensburg to support the
tobacco industry. By 1830, however, the port had become unusable because of channel
siltation (USACE 1993). Several dredging events were completed by the late 1800s. Dredge
spoils from the Anacostia River have historically been used to reclaim low lying areas including
an area of mud flats in what is now a portion of the National Mall (USACE 1993). Urbanization
in the District and in neighboring Prince George’s and Montgomery Counties accelerated in the
1940s and is ongoing. As discussed in more detail in Section 2.5, elevated sedimentation rates
persist through the present time (USACE 1993).

In addition to the early dredging activity associated with the port of Bladensburg, other historic
dredging activity has occurred including periodic dredging of the Washington Ship Channel in
the lower Anacostia River and routine dredging events in the middle and upper reaches of the
river. Information regarding the dredging history of the Washington Channel could not be
located for inclusion in this discussion.
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The following summary regarding Washington Ship Channel and Washington Navy Yard
dredging is taken from the Washington Navy Yard Rl report (CH2M Hill 2011). The Washington
Ship Channel was constructed to provide larger vessel access upstream to a point between the
11" Street and the Pennsylvania Avenue bridges, just upstream of the Washington Navy Yard.
The channel width ranges from 800 to 400 feet and the depth ranges from 16 to 22 feet. The
earliest dredging of the Washington Ship Channel occurred in the late 1800s. The most recent
dredging of the channel occurred in 1985 and up to six feet of sedimentation has occurred in
some portions of the dredged channel since that time. The area adjacent to the Washington
Navy Yard piers was dredged in approximately 1965 to a depth of 24 to 26 feet below water
surface.

Other historic dredging activity has occurred in the middle and upper reaches of the river. The
Kingman and Heritage Islands Park website www.kingmanisland.org/?page id=144 discusses

the historical dredging performed to create Kingman Lake and Kingman and Heritage Islands. In
the early 1900s, concerns regarding mosquito-borne disease prompted a dredging effort to
reclaim tidal flats that had formed upstream from the CSX railroad bridge. The resulting
dredging, completed in approximately 1916, resulted in the formation Kingman and Heritage
Islands. More recently, USACE performed dredging in 2000 to support wetlands creation in
Kingman Lake.

Also in the Kingman Lake vicinity, other river dredging activity performed since the 1940s has
resulted in the reclamation of riverside wetlands near the Kenilworth Aquatic Center and the
National Arboretum (National Park Service 2010). Various dredging events to maintain the
aquatic center ponds were conducted between 1952 and 2002 (National Park Service 2010).
Further up river, dredging is performed once every two years to maintain access to the
Bladensburg Marina (Anacostia Watershed Toxic Alliance [AWTA] 2002). The spoils from the
dredged sediment in Bladensburg have been used to restore tidal emergent wetlands in
Kenilworth Marsh.

The USACE estimates that approximately 2,500 acres of tidal emergent wetlands have been
destroyed in the Anacostia River between Bladensburg and the confluence with the Potomac
River. Less than 100 acres of tidal emergent wetlands currently exist, including the restored
Kenilworth Marsh (approximately 32 acres). Moreover, the total area of remaining tidal
wetlands is approximately 180 acres (non-open water), constituting an overall loss of more than
90 percent of the originally occurring tidal wetlands from the watershed.

Section 303(d) of the federal Clean Water Act requires states to identify waters that fail to
comply with water quality standards. A total maximum daily load (TMDL) is required for each
exceeding substance. For the tidal Anacostia River, TMDLs have been established for
polychlorinated biphenyls (PCBs), biochemical oxygen demand (BOD), bacteria, organics,
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metals, sediment, oil and grease, and trash. (www.mde.state.md.us/programs/Water/TMDL/
ApprovedFinalTMDLs/Pages/Programs/WaterPrograms/TMDL/approvedfinaltmdl/tmdl| final a

nacostia nutrients.aspx).

2.3 Geologic Setting

The Washington, DC area straddles the Fall Line, a northeast-trending physiographic boundary
separating the Piedmont province to the west from the Coastal Plain province to the east. The
Piedmont is underlain by deeply weathered metamorphic and igneous rocks dipping to the
southeast at about 125 feet per mile (Johnston 1964). In the study area, these units are overlain
by an eastward thickening wedge of unconsolidated Coastal Plain deposits (Johnston 1964). The
study area encompassing the tidal Anacostia River and Washington Channel is entirely
underlain by Coastal Plain deposits.

Table 2.1 shows the geologic column for the study area. The Coastal Plain formations range in
age from Cretaceous to Recent (Cooke 1952). From youngest to oldest, these units consist of fill
material, Quaternary sediments, and Cretaceous age formations belonging to the Potomac
Group. The Potomac Group is underlain by Paleozoic age metamorphic and igneous rocks
collectively known as basement rock. In the study area, basement rock is encountered at a
depth of approximately 400 feet below ground surface (Johnston 1964). The Quaternary
deposits include natural river channel and over bank deposits consisting of sand, silt, and clay
which generally coarsen toward the upstream limit of the tidal channel and where outfalls and
tributaries enter the main stem. In addition to these deposits, dredge spoils and random fill
have been used to extend upland areas into the river and adjacent wetlands. Random fill
typically consists of building rubble, heterogeneous soils, and other miscellaneous materials.

Underlying the fill and recent deposits are the formations that collectively comprise the clay
and silt facies of the Potomac Group. This facies includes the Arundel Clay and the Patapsco
Formation which are undifferentiated in the District (D.C. Water Resources Research Center
[DCWRRC] 1993). The clay and silt facies is underlain by the sand and gravel facies of the
Potomac Group. The thickness of the both Potomac Group facies in tidal Anacostia River vicinity
is approximately 350 feet (Koterba, Dieter, and Miller 2010). The clay and silt facies is described
as silty clay with interbedded irregular sand and gravel lenses (DCWRRC 1993). Where the
Potomac Group attains greater thickness to the east and northeast of the District, this facies is
differentiated into an upper, coarser grained unit (Patapsco Formation) and an underlying finer
grained unit (Arundel Clay). The sand and gravel facies consists of gravel, sand, and arkosic
sediments with occasional sandy clay lenses. This unit correlates with the Potomac Group
Patuxent Formation (DCWRRC 1993).
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2.4 Hydrogeology and Hydrology
This section provides a brief summary of the hydrogeology of the study area and the hydrology
of the tidal Anacostia River.

Hydrogeology. The hydrostratigraphic units in the study area include, with increasing depth,
perched groundwater units, the water table aquifer, the Potomac Group confining unit, and the
Patuxent aquifer (Table 2.1). In the study area, perched groundwater may occur as isolated
shallow saturated zones occurring within a depth of six feet below ground surface (DCWRRC
1993). The water table aquifer occurs in the saturated portions of the various permeable units
present adjacent to and, in some cases, extending beneath the river channel. Depending on
location, the geologic units that comprise the water table aquifer include the random fill units,
Quaternary deposits, and Patapsco Formation sediments. The Potomac confining unit,
corresponding to the Potomac Group clay and silt facies, is a confining unit separating the
water table aquifer and the deeper Patuxent aquifer. As reported by Ecology and Environment,
Inc. (2008), the Patuxent aquifer is confined in the study area vicinity. At a National Arboretum
aquifer test well located approximately 0.5 miles northeast of the site, the static water level
was 12 feet higher than the ambient water table elevation at the Kenilworth Park South Landfill
site, an environmental site located nearby and adjacent to the river (Ecology and Environment
2008).

A review of the site characterization results from three cleanup sites located along the tidal
Anacostia reveal general characteristics regarding the hydrogeology of the water table aquifer
in the immediate vicinity of the Anacostia River. The three sites include the Kenilworth Park
South Landfill (Ecology and Environment 2008), CSX Benning Yard (EnviroScience 2013), and the
Washington Navy Yard (CH2M Hill 2011). At each site, the lithology of the water table aquifer is
quite diverse, ranging laterally and vertically from fill material unique to the each site to
alluvium/dredge spoil to coarse grained Quaternary deposits. Interbedded lower conductivity
units, primarily consisting of alluvium or alluvium-derived dredge spoil result in the presence of
perched or confined groundwater of local extent. At each site, groundwater discharges to the
Anacostia River. Tidal influence on water table aquifer groundwater level fluctuations is muted
and restricted to wells in close proximity to the river.

Hydrology. Tidal influences in the Anacostia River extend throughout the study area and into
the Northeast Branch and Northwest Branch for approximately one mile beyond the upstream
limit of the study area. The average variation of the river’s water surface over a tidal cycle is
three feet (Behm et al. 2003). Tidal level changes occur as a standing wave (AWTA 2002),
meaning that tidal changes occur nearly simultaneously throughout the estuary. The entire
estuary, however, is freshwater (Behm et al. 2003). The following physical description of the
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river is excerpted from the document “TAM/WASP Toxics Screening Level Model for the Tidal
Portion of the Anacostia River” (Behm et al. 2003):

From an analysis by the National Oceanographic and Atmospheric Administration
(NOAA) of sounding data taken by the US Army Corps of Engineers prior to a 1999
dredging project combined with additional bathymetry data taken by the Navy in the
summer of 2000, the volume of the tidal portion of the river at mean tide is
approximately 10,000,000,000 liters (2,642,000,000 gallons), with a surface area of
approximately 3,300,000 square meters (m2) (35,521,000 ft2). The width of the river
varies from approximately 60 meters (m) (196 ft) in some upstream reaches to
approximately 500 m (1,640 ft) near the confluence with the Potomac, and average
depths across channel transects vary from approximately 1.2 m (3.9 ft) upstream of
Bladensburg to about 5.6 m (18.3 ft) just downstream of the South Capitol Street Bridge.
The average daily combined discharge of the Northeast and Northwest Branches into the
tidal river is approximately 370,000,000 liter/day. During non-storm conditions,
measured flow velocities during the tidal cycle have been in the range of 0 to 0.3 m/sec
(0 - 1 ft/sec) (Katz et al. 2000; Schultz and Velinsky 2001).

The Northeast Branch and Northwest Branch account for 60 to 70 percent of the total discharge
of the Anacostia River with the balance of the flow originating from tidal tributaries, storm
sewer outfalls, combined sewer system (CSS) outfalls, overland flow, groundwater seepage, and
precipitation. River current velocities and mixing are also discussed by Behm et al. (2003). An
investigation by the Space and Naval Warfare Systems Center, San Diego (SPAWAR) (Katz et al.
2001) found that current velocities were primarily directed along the axis of the channel, were
relatively homogeneous throughout the water column, and were relatively low. The maximum
observed velocity over a tidal cycle (30 cm/sec [1.0 ft/sec]) was measured in the vicinity of the
CSX railroad bridge located approximately 3.5 miles upstream from the mouth. The lowest
velocity (10 cm/sec [0.33 ft/sec]) was measured downstream from the South Capitol Street
Bridge, 1.5 miles from the mouth. Currents were directed primarily along the axis of the
channel and homogeneous throughout the water column; cross-channel currents were
negligible. AWTA (2002) estimates that the flushing time for the tidal channel averages 23 to 28
days.

2.5 Sediment Transport Regimes

The major physical processes that determine sediment contaminant fate and transport are bed
load transport and deposition, sediment burial, and sediment resuspension in the water
column. AWTA (2002) provides a general assessment of how these processes interrelate along
the tidal Anacostia River and the following discussion summarizes this evaluation. The bulk of
sediment transported to the estuary enters where Northeast Branch and Northwest Branch join
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to form the tidal Anacostia River. Scatena (1986) estimates the sediment contribution from
these two tributaries to be 85 percent of the total load delivered to the estuary. Below the
Northeast Branch — Northwest Branch confluence, the current is too slow to transport the
coarser grain size fractions so these materials deposit in an accretion zone just downstream of
the confluence. Finer silt and clay size material, however, remain suspended and continue
downstream.

For the approximately 5.5 mile stretch of channel from Bladensburg south to the CSX Railroad
Bridge, AWTA characterizes the sediment transport regime as akin to a “conveyor belt” in
which fine sediments move downstream in suspension without net deposition or erosion.
Localized deltas of coarser grained sediments occur where outfalls and tributary streams
discharge to the main channel. Between the CSX Railroad Bridge and the 11" Street Bridge, the
sediment transport regime is transitional from general equilibrium transport to total
deposition. Here, transport or deposition may dominate depending on local variations in
current speed. Below the 11" Street Bridge, the river channel widens and deepens and, as a
result of decreased flow velocity, the sediment regime is dominated by total deposition.

Hydrodynamic and sediment contaminant transport modeling suggests that 90 percent of the
sediment delivered to the tidal Anacostia River is trapped and deposited. A study of cores taken
offshore from the Poplar Point environmental site estimates that the deposition rate in this
portion of the river ranges between 3.0 and 7.0 centimeters per year (cm/yr) (Velinsky et al.
2011).

2.6 Previous Environmental Investigations and Ongoing Activities

The Anacostia River has been the subject of numerous previous investigations dating back to
the 1980s. This section summarizes the previous specific investigations considered in the
development of this WP. In general, each investigation focused on a particular medium,
including surface sediment, subsurface sediment, surface water, fish tissue, or benthic
invertebrate tissue. Some previous sediment sampling investigations covered the entire study
area while others have focused on a limited area such the portion of the channel bordering one
of the upland environmental sites noted in Section 1.4.

2.6.1 Site-wide Investigations

As a result of general concern regarding the poor quality of the Anacostia Watershed and to
coordinate an overall strategy for cleanup, the U.S. Environmental Protection Agency (EPA)
Office of Solid Waste and Emergency Response (OSWER) convened in 1999 the Anacostia
Watershed Toxic Alliance (AWTA), a public and private consortium of government agencies,
institutions, and private stakeholders. As stated on the AWTA website http://mapping.orr.
noaa.gov/website/test/anacostia/guide/home/awta.html, AWTA’s mission is “to work together

in good faith as partners to evaluate the presence, sources, and impacts of chemical
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contaminants on the Anacostia River with all stakeholders, both public and private, plus other
parties, and to evaluate and take actions to enhance the restoration of the river to its beneficial
use to the community and ecosystem as a whole.” As a member institution of the AWTA, the
National Oceanic and Atmospheric Administration (NOAA) Assessment and Restoration Division
(ARD) developed the Anacostia River Watershed Database and Mapping Project (NOAA
database).

The NOAA database serves as a publicly accessible, geospatially-referenced data repository for
the environmental data generated during key environmental investigations, past and present,
conducted in the Anacostia Watershed. The NOAA database was used as the starting point for
the development of a project database to support the development of this WP. The database
was updated with the sampling results from two recently completed investigations including
the work completed at the Washington Navy Yard and CSX Benning Yard and available fish
tissue and benthic invertebrate data were also added to the project database.

Table 2.2 lists the previous investigations for which data are available in the project study area
for the various environmental media. In addition, Table 2.2 indicates the 11 previous
investigation datasets that are included in the project database. Figure 2.1 shows the spatial
distribution of the surface sediment data for each of the previous investigations considered.
Specific reference information for each investigation is shown in the table if this information
was attainable. The table also shows the numbers of samples by environmental medium
available from each study. The key investigations included in the review are summarized below.
Data usability for the data retained for WP development is discussed in Section 2.7.

Academy of Natural Sciences (ANS), 2000 (Velinsky and Ashley 2001). Sampling for this
investigation was relatively comprehensive for surface sediment. A total of 134 samples were
collected providing reasonably good spatial coverage for the entire tidal Anacostia River and
the Washington Channel. Samples were analyzed for PCB congeners, pesticides, semivolatile
organic compounds (SVOCs) including priority pollutant polycyclic aromatic hydrocarbons
(PAHSs), and selected metals.

Phelps, H. L., 2001 (and other studies). Asiatic clams were translocated from a presumably
clean site in the Potomac River to Bladensburg Marina and the O Street CSS outfall near the
Washington Navy Yard. The objective of the study was to use Asiatic clams as a surrogate to
evaluate the bioavailability of sediment contaminants in benthic organisms. Details regarding
this investigation are available in Section 4.2.5.1.

U.S. Fish and Wildlife Service (Pinkney 2009). Fish tissue (fillets) sampling was conducted at
two locations, one in the upper Anacostia River and one in the lower Anacostia River (north and
south of the CSX Railroad Bridge, respectively). This investigation focused on evaluating
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contaminant levels in the tissues of fish species typically caught and consumed by anglers. A
description of this investigation is provided in Section 4.2.5.2.

DDOE, Ongoing. As a requirement of the District of Columbia Municipal Separate Storm Sewer
System (MS4) National Pollutant Discharge Elimination System (NPDES) permit issued by EPA,
DDOE historically conducted routine wet and dry weather sampling of nine stations in the
Anacostia River watershed (Hawkins 2009). Under the latest MS4 Permit (issued October 2011),
sampling is occurring at two stations in the Anacostia watershed on an interim basis. DDOE is in
the process of developing a revised monitoring framework which is scheduled to be completed
by May 2015. According to sampling protocol, storm water samples are to be collected during
the first two hours of a storm event. The water is analyzed for biological oxygen demand (BOD),
total dissolved solids (TDS), total suspended solids (TSS), various inorganics, 13 metals,
hardness, 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD), and bacteria (fecal coliform and
fecal streptococcus).

U.S. Environmental Protection Agency, Ongoing. In partnership with DDOE, EPA is conducting a
review of TMDL determinations in the Anacostia River, Potomac River, Rock Creek, and selected
tributaries to these streams (Tetra Tech 2013). The investigation involved a review of previously
collected water, sediment, and fish tissue data from these waterbodies. This review has been
completed as of the date of this work plan. Based on the results of this review, EPA will
conduct, beginning in the third quarter of 2013, monitoring of 29 locations to assess the TMDL
for the constituents of concern (COCs). Fourteen of the locations are sited along the Anacostia
River or one of its tributaries. Sampling will occur during one dry and two wet periods for the
Anacostia River and tributaries and during one dry period for the Potomac River tributaries and
Rock Creek tributaries. Sampling locations with any parameters above the applicable water
quality criteria will be evaluated during TMDL development for the waterbody.

2.6.2 Site-Specific Investigations

As noted in Section 1, investigations are ongoing or contemplated at six environmental sites
that border the river. The current regulatory status of each site, as presented in the DDOE SOW
is summarized below. In addition, the available sediment characterization data are summarized.
For sites with pending investigations, the planned sampling activities are discussed. Additional
details regarding specific contamination issues at each site are provided in Section 3.

Kenilworth Park Landfill (The Johnson Company 2012). The Kenilworth Park landfill is a 130
acre site owned by the U.S. government and managed by the National Park Service (NPS), the
lead agency carrying out CERCLA actions for the site. The site is located within Kenilworth Park
and Aquatic Gardens, which is part of Anacostia Park. The site comprises two geographic areas
divided by the Watts Branch (a tributary of the Anacostia River), Kenilworth Park Landfill North
(KPN) and Kenilworth Park Landfill South (KPS). Kenilworth Landfill was used as a dump from
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1942 to 1968. During this period the landfill extended into the Anacostia River and no barriers
were constructed to prevent migration of wastes mixed with soil into the water.

Between 1998 and 2009, a number of environmental investigations were undertaken to
determine the nature and extent of contamination at the Kenilworth site, including Preliminary
Assessment/Site Inspections (PA/SIs), Remedial Investigations (RIs), and supplemental data
collection and reports. The site has been divided into two operable units (OUs): OU1 comprises
surface and subsurface soils, including the waste material disposed of within the landfill; QU2 is
the shallow groundwater underlying OU1. In April 2012, NPS prepared a FS Report
recommending a soil cap for OU1. On March 1, 2013, the Proposed Plan for Cleanup of the
Kenilworth Park landfill site (OU1) was released for 60-day public comment period. However,
NPS has decided to postpone selecting final remedy for the landfill until more groundwater
data are available. To ensure that contaminants are not being transported from the landfill to
the adjacent water bodies, NPS will collect additional groundwater data in 2013. The additional
data will be used to supplement existing data in order to reevaluate whether the Anacostia
River and adjacent surface water bodies may be at risk from contaminants disposed in the
landfill. The additional groundwater data also will be used to further inform the selection of the
remedy for the landfill.

During the PA/SI conducted in 1998 by Ecology and Environment, Inc. (Ecology and
Environment) (2008), 19 sediment samples were collected from the Anacostia River, 11 of
which were located adjacent to the site. All samples were collected near the shoreline. The
sampling occurred in two rounds. Samples from the first round were analyzed for PAHs,
pesticides, PCB Aroclors, and metals while samples from the second round were analyzed for
only PAHs, PCBs, and metals. EPA SW846 methods were used for all analyses with PAH,
pesticide, PCB Aroclors, and metals analyzed via methods 8270C, 8081A, 8082, and 60108,
respectively.

Sample results were compared with EPA Region 3 Biological Technical Assistance Group (BTAG)
screening levels for freshwater sediment. Total PAH concentrations ranged from 2,130 to
13,779 pg/kg with all samples exceeding the screening level for at least one PAH. Ecology and
Environment (2008) concluded that the PAH concentration distribution lacked a consistent
pattern suggesting multiple sources. All samples analyzed for pesticides contained
concentrations of at least four pesticides exceeding their respective screening values. Aroclor
1242, 1254, and 1260 exceeded screening levels at 10, 19, and nine of the sample locations.
Maximum pesticide and PCB concentrations were measured near a drainage ditch from the
adjacent Pepco site. PCB concentrations at this site were approximately twice the levels
observed in the other samples. The levels of lead, cadmium, and mercury exceeded the
screening levels at most sample locations.
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Pepco Benning Road (AECOM 2012). The Pepco Benning facility is located at 3400 Benning
Road NE, Washington DC. Pepco currently uses the 77 acre site to manage operations and
maintain equipment associated with their electrical distribution system. Several PCB,
petroleum, and metals releases to the environment occurred between 1987 and 2003 resulting
from spills of contaminated oil or leaking equipment. Pepco prepared an RI/FS work plan
pursuant to a consent decree that was entered by the U.S. District Court for the District of
Columbia on December 1, 2011. After an extensive review and comment period, the work plan
was approved by DDOE on December 28, 2012. Field work associated with the RI/FS was
initiated in January 2013. Analytical results from this investigation were unavailable for
discussion herein.

The sediments portion of the investigation will characterize sediment quality horizontally and
vertically in the vicinity of the Pepco site. The investigation will cover an area of approximately
10 to 15 acres which will extend approximately 1,500 feet south and 1,000 feet north of the
site. A total of 45 surface sediment samples will be collected near the site with 10 additional
surface sediment samples collected for background characterization purposes. Surface
sediment samples will be analyzed for PCB Aroclors, metals, PAHs, and acid volatile sulfides
(AVS)/simultaneously extracted metals (SEM). Selected surface sediment samples (up to 20) will
be analyzed for volatile organic compounds (VOCs), SVOCs, pesticides, and polychlorinated
dibenzodioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs). In addition, up to eight
samples will be analyzed for PCB homologs and/or congeners and PAH fingerprinting analyses.

Subsurface samples will be collected at three depths based on visual inspection at all 55 surface
sampling locations. Subsurface sediment will be accessed to a depth of eight to 10 feet via the
vibracore drilling method. All subsurface samples will be analyzed for PCB Aroclors and PAHs. A
subset of up to seven of the subsurface samples will also be analyzed for PCB homologs and/or
congeners. Subsurface samples will also be analyzed for total organic carbon and grain size.

Surface water samples will be collected at 20 locations from a depth of approximately one foot
above the sediment surface. In addition to the measurement of field parameters (temperature,
dissolved oxygen, pH, turbidity, and specific conductivity), samples will be laboratory-analyzed

for PCBs, PAHSs, hardness, and total and dissolved metals.

CSX Benning Yard (EnviroScience 2013). CSX Transportation (CSXT) owns and operates Benning
Yard located at 225 33rd Street, SE, Washington, DC. Benning Yard is an active railroad
switching yard. Historically, a portion of Benning Yard was used to store and dispense diesel
fuel to locomotives. In the 2004 timeframe, a new office building and parking facility were
constructed in the area where fueling operations had previously been conducted. Subsurface
hydrocarbon contamination was observed during this construction and, subsequently, it was
determined that hydrocarbon-impacted groundwater was seeping into adjacent Fort Dupont
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Creek, a tributary to the tidal Anacostia River. Further investigations revealed the presence of a
light nonaqueous phase liquid (LNAPL) plume in the water table aquifer and, on occasion, the
presence of a petroleum sheen on Fort Dupont Creek. CSX submitted a corrective action plan to
DDOE for cleaning up spill-contaminated soil and groundwater in April 2013.

A sediment investigation including Fort Dupont Creek and the Anacostia River was conducted in
2011. Surface sediment grab samples were collected at 18 locations on Fort Dupont Creek and
35 locations on the Anacostia River. Sediment core samples were collected at 18 of the surface
sampling locations. All samples were analyzed for total petroleum hydrocarbons (TPH) diesel
range organics (DRO) (Method 8015), VOCs (Method 8260), SVOCs (Method 8270), metals
(Method 6020), pesticides (Method 8081), PCB Aroclors (Method 8082), and TOC (Method
9060). Anacostia River samples were also analyzed for 209 PCB congeners (EPA Method 1668)
and PAH fingerprinting analyses. Surface sediment and subsurface sediment samples were
collected. Subsurface samples were collected from the depths of 0.5 to 1.0 foot, 1.0 to 2.0 feet,
and 2.0 to 3.0 feet below the river bottom.

Sediment samples collected in the Anacostia River in close proximity to the Fort Dupont Creek
Outfall were generally coarser in grain size and exhibited lower measured constituent
concentrations. Within 150 feet of the outfall, total PAH concentrations in surface sediments
range from less than 600 to more than 14,000 pg/kg. Concentrations away from the outfall
generally exceed 12,000 pg/kg. Similarly, total PCB concentrations (sum of all congeners) were
generally less than 100 pg/kg within 150 feet of the outfall, while PCB concentrations in the 200
to 500 pg/kg range were more typical out in the river channel and away from the outfall.

WGL Company Site (EPA 1999; National Capitol Parks-East 2011). The WGL Company site
covers an area of approximately 4.2 acres formerly containing the East Station manufactured
gas plant. On September 26, 2012, WGL entered into a Consent Decree with the District of
Columbia, Department of Interior (DOI) NPS, and EPA to conduct additional landside and
sediment studies. The October 2011 Statement of Work (SOW) addresses the impacts to
surface soil and subsurface soil (Operating Unit 1 [OU1] as well as to groundwater, surface
water, and river sediments [OU2]). A draft Remedial Design/Remedial Action (RD/RA) Work
plan for OU1 and a draft Remedial Investigation/Feasibility Study (RI/FS) Work plan for OU2 are
under review by NPS and the DDOE.

Surface sediment samples were collected from the Anacostia River at seven locations adjacent
to the WGL East Station site in 1996 (NOAA database). VOC concentrations ranged from 150 to
430 and averaged 260 pg/kg (EPA 1999). For PAHSs, concentrations ranged from 3,940 to
226,700. PAHs averaged 129,000 pg/kg (EPA 1999).
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In accordance with the above noted 2011 RD/RA scope of work, WGL will conduct additional
characterization of the nature and extent of site contamination in groundwater discharging to
Anacostia River surface water and sediments (National Capitol Parks — East 2011). Groundwater
contamination and NAPL characterization will focus on the seawall portion of the site for the
purpose of assessing preferential migration pathways to surface water and sediments.

WGL will also conduct a sediment investigation that will include a review of all existing data to
identify data gaps, a bathymetric survey, a benthic organism study, the collection of pore water
samples, and the delineation of the area and depth of contaminated sediment. Sediment
sample analysis will include fingerprinting/forensic analysis of PAHs.

Poplar Point (Ridolfi Engineers 2003). The Poplar Point site is bordered to the north by the
Anacostia River. Roadways, ramps and medians for the 11th Street Bridge form the northeast
border of the site while roadways and medians for the South Capitol Street Bridge form the
northwest edge of the site. The site is bordered to the south by Howard Road. The Poplar Point
site encompasses an area of approximately 44 acres. The site includes former tree and plant
nurseries that operated from 1927 to 1993. In addition, a separate portion of the site was used
by the Navy as the Naval Receiving Station from 1942 through the 1960s (Ridolfi 2003a). In
1980, the Navy completed the decommissioning of this facility with the demolition or transferal
of the remaining buildings to the NPS (Dolf 2001). Currently, the NPS is in the process of
reviewing the draft RI/FS work plan. Following the approval of the WP, field activities will
commence.

Anacostia River surface and subsurface sediments were sampled in the Poplar Point vicinity by
Velinsky and others (2011). Sampling was conducted via vibracore to depths ranging from 13 to
16 feet below the sediment surface. Each coring location was from the undredged portion of
the channel. Cores were subsampled at an interval of approximately one sample per each 1.3 —
1.5 feet and analyzed for metals, PAHs, 100 PCB congeners, pesticides, grain size, and total
organic carbon. Cores were also sampled for lead and cesium isotopes for age dating purposes.

Results of the sampling showed that surface concentrations of PAHs and total PCBs are lower
than historical levels. Surface sediment PAH and total PCB concentrations were approximately
10,000 pg/kg and 200 pg/kg, respectively. Maximum PAH concentrations ranged from 10,000 to
30,000 pg/kg with the peak occurring at depths ranging from 3.2 to 8.2 feet below the sediment
surface. Maximum total PCB concentrations ranged from 1,700 to 3,000 pg/kg. Peak total PCB
concentrations were observed at depths ranging from 3.2 to 13 feet below the sediment
surface. Based on the age dating results, calculated sedimentation rates from the core data
ranged from 3.0 to 7.0 cm/year.
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Washington Navy Yard (CH2M Hill 2011). This site is located on M street SE, near the 11th
Street Bridge in southeast Washington, D.C. The southern side of Washington Navy Yard (WNY)
is bounded by the Anacostia River. The WNY waterfront has historically consisted of piers, quay
walls, slips, and dry dock facilities. A “Notification of Hazardous Waste Activity” was submitted
to EPA by WNY in 1985. In 1998, the WNY was placed on the US EPA National Priorities List
because of the contamination that was detected in the adjacent Anacostia River as well as on-
site sediment and soil. In 1999, the Near-shore Sediment RCRA Facility Investigation (RFI)
included the collection of surface sediment samples from 26 locations. The remedial
investigation activities of the near-shore sediments (Operating Unit 2, OU2) were conducted in
the year 2010 in accordance with the Federal Facilities Agreement (FFA). The Draft Remedial
Investigation Report for OU2 is under discussion between DDOE, EPA, and Navy. The Rl data
have been uploaded to the NOAA Anacostia Watershed Database.

For the 2009 sampling phase documented in the 2011 RI Report, The Washington Navy Yard
investigation included the collection of 20 samples to help characterize the surface sediments
in and around OU2, to fill existing data gaps, to characterize the sediments near the Navy and
D.C.-owned outfall locations, and to complement existing surface sediment results for the
previous surface sediment investigation. OU2 includes the entire 2,400 foot site waterfront and
extends the length of the facility’s piers (approximately 200 feet) into the Anacostia River. In
addition, subsurface sediment sampling was conducted at 34 locations within and near the pier
area to depths ranging from 10 to 12 feet (middle depth) to approximately 20 feet (deep depth)
below the river bottom. The historical dredge depth at the Washington Navy Yard is -22 feet
below mean sea level. The middle depth and deep depth samples correspond to the interval
above the typical dredging depth versus the deeper interval representing fluvial sediments.
Sediment samples were analyzed for Target Analyte List metals (Method 6010B), cyanide
(Method 9012B), PCB Aroclors (Method 8082), and PAHs (Method 8270_SIM), total organic
carbon, and grain size. Selected samples were also analyzed for VOCs (Method 8260), TCL
pesticides (Method 8081A), 129 PCB Congeners (EPA Method 1668A), PCDD/PCDF (Method
8290), and AVS/SEM.

For surface sediment, the highest constituent concentrations are consistently found at the
western end of OU2, in the area of former Pier 5 and D.C. Combined Sewer Outfall 14, D.C.
Storm Sewer 01, and Washington Navy Yard Outfall 9. Relatively higher constituent
concentrations are also found near some of the other Navy Yard outfalls. PAH concentrations in
this area range up to 77,690 pg/kg. The average PAH concentration for OU2 was 15,319 pg/kg.
Gamma chlordane was the most frequently detected pesticide. Average and maximum gamma
chlordane concentrations for OUs were 15.1 and 41 pg/kg, respectively. Total PCB Aroclor
concentrations in OU2 surface sediments ranged from 96 to 830 ug/kg, with an average
concentration of 219 pg/kg.
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In addition, the Rl results indicate that for most constituents comparisons of constituent
concentrations at individual locations sampled in both 1999 and 2009 were inconclusive;
concentrations of PAHs and PCBs were more variable than concentrations of metals, but in
general, there were no systematic increases or decreases in concentrations over time.

Active Capping Pilot Study (Horne Engineering 2003). A pilot project was initiated in 2004 to
evaluate the performance of active capping technology as an approach to manage
contaminated sediments. The project was undertaken at Area of Concern 1 (AOC1) defined by
AWTA (2002). AOC1 is an area of elevated PAHs and PCBs located near the O Street Outfall,
Southeast Federal Center, and the Washington Navy Yard. The demonstration project was
implemented by a team led by Dr. Danny Reible and consisting of AWTA, the DC Department of
Health, EPA organizations, and various universities (Reible et al. 2006). Three materials were
tested including a bentonite material with a granular core, coke, and apatite. The granular core
material physically entraps migrating sediments, coke sequesters organic constituents, and
apatite removes metals through mineral deposition. Each material was installed in a pilot-scale,
experimental cap specific for that material. After placement, early monitoring indicated that all
cap materials were effectively isolating contaminants (Reible et al. 2006). As determined
through the profiling of cap pore water, concentrations in all of the caps approached near
equilibrium within a few years as a result of surface recontamination and tidal pumping forces
(Lampert et al. 2013). However, observed concentrations of seven PAHs in each of the caps
were lower than those in the uncapped areas (Lampert et al. 2013).

Prior to placement of the caps, Horne Engineering (2003) characterized the river bottom near O
Street Outfall where the caps were to be installed. The characterization included the
performance of bathymetric, side-scan sonar, and benthic community surveys. In addition, the
investigation included the collection of surface water, pore water, and surface and subsurface
sediment samples. Surface sediment samples were collected via gravity corer at eight locations
and via Ponar sampler at 60 locations. Subsurface samples were collected from the intervals 0.5
to 1.0 foot, and 1.0 to 3.0 feet from the eight gravity cores. Deep sediment samples were also
collected from two locations. At each location, the sampled depths were 10.5 to 12.5 feet, 15.5
to 17.5, and 20 to 22 feet below the sediment surface.

Surface sediment PCB Aroclor concentrations ranged from 25 to 2,400 pg/kg with 1248 and
1254 two of the dominant Aroclors. Total PAH concentrations (16 priority pollutants) ranged
from 470 to 82,360 ug/kg with higher values occurring near the outfall. Some metals
concentrations were highest at the outfall discharge point and decreased away from that
maximum. This pattern was observed (maximum concentration shown) for antimony (5.0
mg/kg), chromium (94.8 mg/kg), lead (726 mg/kg), nickel (69.8 mg/kg), selenium (1.9 mg/kg),
silver (22.5 mg/kg), thallium (2 mg/kg), and zinc (892 mg/kg).
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Subsurface gravity core sediment PCB Aroclor concentrations ranged from 9,100 pg/kg (0.5 to
1.0 foot) to 400 pg/kg (1.0 to 3.0 foot). PCB congener concentrations in the subsurface gravity
core samples are based on 22 congeners defined by EPA Region 2 (EPA 1992a) and ranged from
6,528 to 689 pg/kg. The maximum and minimum PCB congener sample results correspond to
two samples in which the maximum and minimum Aroclor concentrations were observed. Total
PAHs for the subsurface gravity cores range from 45,300 to 5,110 pg/kg measured at the depths
of 0.5 to 1.0 and 1.0 to 2.0 feet, respectively.

With regard to the deep sediment samples, PCB Aroclors and total PAH were not detected at
depths greater than seven feet below the sediment surface. For the interval from
approximately five to seven feet, PCB Aroclor concentrations ranged from 29 to 2,390 ug/kg
and total PAHs ranged from 929 to 10,600 pg/kg.

Southeast Federal Center (URS Group 2000). Southeast Federal Center (SEFC) is a 55.3-acre site
located adjacent to and down-river from the Washington Navy Yard. The site was originally a
portion of the Navy Yard and was used for manufacturing of naval ordnance, specifically
medium and large caliber naval guns. The ordnance production and manufacturing ceased in
1962. The site was transferred to the General Services Administration in 1963. The site has
housed a variety of government activities and clients, including administrative offices,
warehouses and storage space, laboratories, and light industrial operations. As part of a 1998
consent decree, the Navy and GSA agreed to sample and analyze near shore river sediment
along the SEFC waterfront.

On behalf of GSA, URS Group (URS) collected surface sediment samples at 11 locations and
analyzed the samples for TAL metals, TCL VOCs, TCL SVOCs, TCL PCBs, PAHs. At three locations,
PCDDs/PCDFs, Appendix IX VOCs, Appendix IX SVOCs, and PCB congeners (209 congeners) were
also analyzed. The field work for the investigation was conducted in August 1999.

PCB Aroclors were detected in eight of the 11 samples. Aroclor 1254 and 1260 were the only
species detected with concentrations ranging from 100 to 310 ug/kg for 1254 and from 98 to
510 pg/kg for 1260. For the three PCB congener analyses locations, total PCBs expressed as the
sum of the detected congeners ranged from 1,018 to 2,894 ug/kg. One or more PAHs from each
sample exceeded EPA Region 3 BTAG screening levels and the group of detected PAH
compounds was consistent across all samples. Based on concentration data for SEFC site in the
project database, high molecular weight polycyclic aromatic hydrocarbons (HPAH)
concentrations ranged from approximately 2,800 to 52,300 ug/kg while low molecular weight
polycyclic aromatic hydrocarbons (LPAH) concentrations ranged from 1,100 to 25,300 pg/kg.

Joint Base Myer-Henderson Hall (Fort McNair). Fort McNair is a 108 acre Army facility situated
adjacent to the mouth of the tidal Anacostia River. Fort McNair is part of Joint Base Myer-
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Henderson Hall command. The facility occupies the eastern portion of Buzzard Point, the
peninsula separating the Anacostia River from the Washington Channel. Initially established in
1794 as an arsenal for defending the Capitol, the facility has since included a federal
penitentiary, a general hospital (predecessor to Walter Reed Army Medical Center), and an
Army education and training facility (www.jbmhh.army.mil/web/jomhh/AboutlBMHH/
FortMcNairHistory.html). Fort McNair is home to the National Defense University and various

army ceremonial units including the Army’s official escort to the President and the U.S. Army
Band (DDOE 2012). A web search for potential environmental issues at Fort McNair suggests
the absence of any significant current or historical environmental issues at the facility.
However, the search revealed that several current and former leaking underground petroleum
storage tank (LUST) sites exist at Fort McNair (Table 2.3). The records show that nine LUST
cases involving petroleum products were identified between 1989 and 1996. Specific
information regarding the nature and extent of contamination and the various environmental
media impacted by these subsurface spills is unavailable. The substances leaked included
gasoline, waste/used oil, heating fuel oil, and kerosene. Contamination of soil and/or soil and
groundwater resulted from these spills. Seven of the nine cases have been resolved and two
remain open as of time of this report (October 2013).

Joint Base Anacostia-Bolling (Naval Support Facility Anacostia). The Naval Support Facility
Anacostia (NSFA) is a 905 acre military installation situated along the southern shore of the
Anacostia River at the confluence of the Anacostia and Potomac rivers (www.cnic.navy.mil/
regions/ndw/installations/jbab/about/history.html). NSFA is part of Joint Base Anacostia-
Bolling established by the consolidation of NSFA with adjacent Bolling Air Force Base. Beginning
in 1918, NSFA served as a military airfield and was designated as the first headquarters of the

United States Air Force in 1941. To ease airspace congestion in the vicinity of National Airport,
all fixed wing aircraft operations at the facility ceased in 1962. The facility is currently primarily
used by the Navy for administrative purposes. In addition, it is home to organizations such as
the Defense Intelligence Agency and the Naval Imaging Command (DDOE 2012). A web search
for potential environmental issues at NSFA suggests the absence of any significant current or
historical environmental issues at the facility. However, the search revealed that 17 former
leaking underground petroleum storage tank (LUST) sites existed at NSFA (Table 2.3) and were
identified between 1989 and 1997. Specific information regarding the nature and extent of
contamination and the various environmental media impacted by these subsurface spills is
unavailable. The substances leaked included gasoline, waste/used oil, heating fuel oil, and
kerosene. Contamination of soil and/or soil and groundwater resulted from these spills. All 17
cases were resolved by 2003.
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2.7 Data Usability

The data collected during previous investigations were screened to determine the usability of
the data in the assessment of data gaps and for potential future use in FS and NRDA analyses.
As discussed in Section 6, in addition to screening the data for the purpose of sample design,
additional evaluation of the existing data will occur during the data evaluation phase of the RI.
The usability assessment included the following elements.

Sampling Period. Environmental data from as early as 1990 were available for use in the
development of this WP. To leverage the extensive spatial coverage of the ANS 2000 data set,
data collected post-year 2000 were selected for use in the data gap assessment. Exceptions to
the 2000 cutoff are inclusion of the sediment data from two investigations from 1998 and 1999,
respectively. Both were included to enhance spatial coverage. The 1998 investigation included
the collection of Anacostia River sediment samples in association with an ambient sediment
toxicity investigation in the Chesapeake Bay watershed. The 1999 investigation consisted of
surface sampling results for the SEFC sampling discussed above. As shown by Table 2.2, the
data for 11 previous investigations were evaluated for this WP.

An assumption inherent in using data collected from up to 15 years ago is that sediment
concentrations from these sampling events will reasonably approximate present day
concentrations. In support of this assumption, the above-noted Washington Navy Yard Rl data
indicate that for most of the data set, systematic differences do not exist between the
concentrations measured in 2009 and those measured in in the 2000 event at the same
locations. A representative number of the 2000 locations will also be re-sampled for this
investigation to assess general usability of the earlier data.

Analytical Methods. Consistency of the analytical methods across the previous investigations
included in the project database was assessed. Table 2.4 shows the analytical methods for the
five more significant investigations for which data are available. For the “Washington Navy Yard
Sed/TSS,” “GSA SE Federal Center,” “CSX,” and “Active Capping Site Char Rpt” data sources,
analytical methods are generally consistent for SVOCs, PAHs, metals, pesticides, and PCB
Aroclors. In most cases, the typical SW-846 method was used. PCB congener analysis methods,
however, vary somewhat among the investigations as do the numbers of congeners analyzed.
The “CSX” and “GSA SE Federal Center” investigations both analyzed for the full suite of 209
PCB congeners while 127, 81, and 57 congeners were measured in the “Washington Navy Yard
Sed/TSS,” “ANS 2000,” and “Active Capping Site Char Rpt datasets,” respectively. The various
methods listed in Table 2.4 for each group of analytes, including those used for the “ANS 2000”
dataset, are generally comparable. Any discrepancies result from variation in method
sensitivities as will be reflected in the associated method detection limits.
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Screening Levels. Screening levels were identified for preliminary screening of sediment, soil,
and groundwater sampling results in the preparation of this WP. In the discussions of existing
sampling results for these media, concentrations are characterized as “elevated” if screening
levels are exceeded. Sediment concentration data are compared to the EPA Region 3 Biological
Technical Assistance Group Freshwater Screening Benchmarks (Table 2.5). These screening
levels provide conservative reference levels for initial, preliminary evaluation of sediment
quality data and will be re-evaluated as the RI/FS progresses. Soil and groundwater
concentration results are compared to EPA Regional Screening Levels (RSLs) for industrial soil
and residential tap water, respectively (Table 2.5).

Deep Sediments. The year 2000 cutoff for retaining investigations for the WP database applies
to all environmental media with the exception of deep sediments. Because they are buried
below the horizon where surface sediment transport processes are active, deep sediment data
collected in non-dredged areas reflect current conditions even if they are from investigations
conducted many years ago. However, for some pre-2000 investigations, the NOAA Database
provided insufficient documentation regarding sampling depths, either because specific depth
information was absent or the units for depth measurement were unavailable. Only deep
sediment data for which accurate depth information was available, which included only the
post-2000 investigations were included in the WP database. During the performance of the R,
the WP database will be updated as deep sediment data from sediment investigations for the
other sites in the study area becomes available.

Data Validation. Data from the Washington Navy Yard investigation was subjected to Region 3
data validation at an acceptance level sufficient for risk assessment. The CSX data underwent a
Stage 2A data validation, a verification and validation process that assesses completeness and
compliance checks of sample receipt conditions and only sample-related quality control results.
Formal data validation was not performed on the U.S. Fish and Wildlife fish tissue data or the
Phelps (2001) benthic invertebrate data. Information regarding validation of the 2000 ANS
sampling results or other data contained in NOAA database data is unavailable.

Usability Determination. Review of the 11 selected investigations (Table 2.2) resulted in the
determination that all are of sufficient quality for use in WP development without qualification
with two exceptions. Two clam translocation studies (Phelps 2001 2002) showed that clams
accumulated pesticides and PCBs when placed in the Anacostia River for several weeks.
However, these studies did not attempt to distinguish between dissolved and particulate
constituents as the source of contaminants. Nor were sediment concentrations at the reference
and test locations measured. Concentrations of contaminants in overlying water were not
measured or discussed. These and other features of the studies limit the usability of the results.

22



ate Saved: 10/17/2013 1:20:52 PM User: joel.peters Path: S:\CADD\S\2592\mxd\WorkPlan\Figure_02_01_Anacostia_11x17_SOURCE_SEDIMENT.mxd

] Kenilworth Park
Landfill North
|

Kenilworth Park
Landfill South

L |
| ]
m PEPCO
||
L |
L
CSX
= ||
M osx
| ]
[
L |
_ .
Southeast Wasgmgton L
A Federal  Washington as m
Center Navy Yard
- % =
A - 1
|| | ]
"ah f o !
= | ]
| ]
-. Poplar Point
| ]
A m g
™ | ]
Y
A
A
A
Legend
NIRIS DATABASE NOAA DATABASE D SEDIMENT STUDY AREA
1999 GSA SE Federal Center (12) A 2000 ANS/USFWS Triad Study (22)
CLEANUP SITE BOUNDARY
| 2000 ANS/USFWS Triad Study (112) A 2000 Ambient Tox Chesapeake Bay (1)
AWTA AOC
| | 2000 Ambient Tox Chesapeake Bay (5) CSX DATABASE r'—'—'l
! | WASHINGTON DC BOUNDARY
2011 CSX Sediment Study (28) —
2000 USFWS Bioavailability (4)
2003 Active Capping Site Char Rpt (77) N ANACOSTIA RIVER SEDIMENTS
REMEDIAL INVESTIGATION WORKPLAN
| | 2003 Poplar Point Cores (8) W e
FIGURE 2.1
] 2006, 2009 Washington Navy Yard Sed/Tiss (66) SEDIMENT SAMPLING LOCATIONS
* BY SOURCE DATABASE
0 1,500 3,000
SOURCE: MODIFIED FROM CH2MHILL, 2011, GEOSYNTEC, 2012, P ", ¢ ot

DCGIS, 2012, NOAA, 2013, AND DEPARTMENT OF THE NAVY, 2013.




TABLE 2.1
Geologic and Hydrostratographic Units Present in the Study Area’

Group Geologic Unit Lithology Hydrostratigraphic Unit Formation Thickness (feet)
Isolated perched <6
Miscellaneous Fill; Orange-tan groundwater units
Not Applicable Quaternary Deposits and Fill medium to coarse sand and gravel;
silts and clays. . )
Surficial aquifer <25
Clay and silt facies: Variegated red,
. ray, and brown hard and tight clays. |[Potomac confining unit
Undifferentiated Patapsco, Ann gray . . g y g
Some silty and fine sandy lenses. )
Potomac Arundel, and Patuxent - <350
. Sand and gravel facies: Gray and tan
Formations . . .
gravel, sand, arkose with occasional [Pautuxent Aquifer
sandy clay lenses.
Bedrock Wissahickon Schist Schist bedrock Lower confining Unknown
Notes:

1. Geologic and hydrostratographic units summarized from D.C. Water Resources Research Center (1993)
2. Thickness taken from Koterba, Dieter, and Miller (2010)

Table 2.1_Geologic and Hydrostratographic Units_revised.xlsx
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TABLE 2.2

Previous Studies Included in the Project Database and Number of Samples (By Media) in the Tidal Anacostia River

Database Source

Data Used for

Number of Samples*

(# of Samples in Study |Year of Sample WP Surface Subsurface Benthic

Study Name In WP Database Reference' Area) Collection Development Sediment Sediment | Fish Tissue Tissue
ICPRB/Limno-Tech Sediment Survey |NOAA database 1989 12 0 0 0
WA Gas Light East Station Property |NOAA database 1988 0 12 0 0
EMAP-Chesapeake Bay NOAA database 1990 1 0 0 0
FWS Organochlorine Resid/HistopatHNOAA database 1987 0 0 3 0
Bolling AFB - SW Corner Landfill NOAA database 1992 6 0 0 0
DC Fish Tissue HHR NOAA database 1989-1992 0 0 2 0
Potomac & Anacostia Sediment Stud|NOAA database N/A (Sample totals 1991 22 0 0 0
Wild Fish Tissue NOAA database shown at right are from 1993-1995 No 0 0 2 0
PEPCO NOAA database NOAA database only) 1995, 1997 3 1 0 0
Washington Navy Yard Clark and Crutchley (1995) 1995 7 0 0 0
FWS PAH/PCB - Mason Neck NOAA database 1995 3 0 2 0
WA Gas - East Station Project NOAA database 1996 7 0 0 0
DC Sediment Core Analysis NOAA database 1995 7 7 0 0
USACE Federal Nav Channel NOAA database 1998 4 4 0 0
WA Navy Yard R CH2M Hill (2011) 1999 34 0 0 0
GSA SE Federal Center URS Group (2000) NIRIS? (12) 1999 12 0 0 0
Ambient Tox Chesapeake Bay NOAA database NOAA® (1) NIRIS (5) 1998 6 0 0 0
ANS 2000 NOAA database
(ANS/USFWS Triad Study)* Velinsky and Ashley (2001) NOAA (22) NIRIS (112) 2000 134 0 0 0
USFWS Bioavailability Pinkney et al. (2001) NIRIS (4) 2000 4 0 0 0
Invertebrate Phelps (2001) N/A (7) 2000, 2001 Yes 0 0 0 7
WA Navy Yard Pier No. 5 CH2M Hill (2011) NIRIS (16) 2002 0 16 0 0
Poplar Point Cores NIRIS database NIRIS (8) 2003 8 0 0 0
Active Capping Site Char Rpt Horne Engineering Servs., Inc. (2003) [INOAA (8) NIRIS (77) 2003 77 8 0 0
Washington Navy Yard Sed/Tiss CH2M Hill (2011) NIRIS (66, 70, 46) 2006, 2009 66 70 46 0
USFWS Fish Tissue Pinkney (2009) N/A (2) 2007 0 0 2 0
CSX EnviroScience (2013) CSX (28, 38) 2011 28 38 0 0
1. If the original reference for a given study was not available, the Anacostia River database maintained by NOAA is referenced.
2. NIRIS-Navy Installation Restoration Information Solution Database
3. NOAA-National Oceanic and Atmospheric Association Query Manager Database.
4. Referred to in the text as ANS 2000; NOAA database reference is "ANS/USFWS Triad Study."
*

Table 2.2 Previous Studies Included in the Project Database_DRAFT_JP071913.xlIsx

Totals include duplicate sampling locations
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TABLE 2.3

Summary of Ft. McNair and Naval Support Facility Anacostia LUST Sites®

Sites with only Soil

Sites wth both Soil

Facility Contaminant Types Contamination and Groundwater Status
Fort McNair 4 3 Closed
Petroleum - Motor fuels, 0 2 Open
waste/used oil, heating oil 3 14 Closed

Naval Support Facility Anacostia / 8
0 0 Open

1. Source: DDOE website http://ddoe.dc.gov/publication/public-records-related-underground-storage-tank-ust-systems

Table 2.3 - Ft McNair Closed UST Sites.xlsx
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TABLE 2.4

Comparison of Sediment Analytical Methods

PAH PCB C
Database TPH svoc voC Metals Pesticides | PCDD/PCDF | PCB Aroclors 2l e
Method | Number Method Number
Washington Navy Yard Sed/TSS NA® NA®  |8270_siM*?| 31 NA® 6010B" 8081A* 8290* 8082* 1668A’ 129
GSA SE Federal Center NA® | cLp'svocs|  8310° 17 | cLP'vOCs CLP? NA® 8290* CLP PCBs 8082° 209
CSX 8015" 8270" 8270" 51 8260" 6020" 8081’ NA® 8082" 1668’ 209
Active Capping Site Char Rpt 8015B* NA® 8270c" 16 NA® 6010" 8081* NA® 8082* 3540C° 8082* 57
Cold Vapor ICP
MS™ (Hg)
Acid digestion (all
metals but Hg)
Soxhlet Graphite Furnace| soxhlet Soxhlet
Poplar Point Cores NA® NA® Extraction/ 41 NA® AAS™ (Ag, Cd) | Extraction/ NA® NA® Extraction/ 100
GC-MS’ FAA™ (Cu,Fe, | NiECD™ Ni ECD
Mn, Ni, Pb, Zn)
ICP-MS™ (Al, Cr)
Hydride AAS™
(As)
Solvent HE-HNO3™ Total Solvent Solvent
ANS 2000 NA® NA® Extraction/ 16 NA® __ ° ?0 Extraction/ NA® NA® Extraction/ GC- 81
GO-MS® Digest/ICP OES GC-ECDM ECD™
Notes:
1. EPA CLP SOW OLMO03.2 10. ICP OES: Inductively coupled plasma optical emission spectroscopy
2. EPA CLP SOW ILM04.0 - (CLP) 11. GC- ECD: Gas chromatography - electron capture detector
3. SW-846 8082/NEA Comprehensive Quantitative Congener Specific Method 12. HF - HNO3: Hydrofluoric - nitric acid
4. SW-846 Method 13. ICP MS: Inductively coupled plasma mass specrtometry
5. SW-846 Method 3540C Soxhlet Extraction 14. AAS: Atomic adsorption spectrometry
6. NA: not analyzed 15. FAA: Flame atomic adsorption
7. EPA Method 16. Ni ECD: Ni Electron capture detector
8. SIM: Selective ion monitoring 17. GC-ECD: Gas chromatograph - electron capture detector
9. GC-MS: Gas chromatography - mass spectrometry

Table 2.4_Analytical Method Comparison_revised.xls
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TABLE 2.5

Project Screening Levels for Sediments, Soil, and Groundwater, Page 1 of 3

EPA Regional Screening Levels®
Industrial Industrial Residential Residential
Soil Soil Tapwater Tapwater
Sediment 1E-06 HI 0.1 1E-06 HI 0.1 Fish Tissue Maximum
BTAG Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic Fish Tissue Carcinogenic Noncarinogenic Contaminant
Screening Level' Screening Level Screening Level Screening Level Screening Level Screening Level Screening Level Level

Analyte CAS Group (mg/kg) ( mg/kg) ( mg/kg) (ug/L) (ug/L) (mg/kg) (mg/kg) (ug/L)
Cyanide 57125 Cyano 0.1 NSL 14 NSL 0.14 NSL 0.81 200
2,3,7,8-TCDD 1746016 Dioxin 0.00000085 0.000018 0.00006 0.00000052 0.0000011 0.000000024 0.00000095 0.00003
Antimony 7440360 Metal 2 NSL 41 NSL 0.6 NSL 0.54 6
Arsenic 7440382 Metal 9.8 2.4 38 0.045 0.47 0.0021 0.41 10
Beryllium 7440417 Metal NSL 6900 200 NSL 1.6 NSL 2.7 4
Cadmium 7440439 Metal 0.99 9300 80 NSL 0.69 NSL 1.4 5
Chromium (l11) 16065831 Metal NSL NSL 150000 NSL 1600 NSL 2000 NSL
Chromium (VI) 18540299 Metal NSL 5.6 310 0.031 3.1 0.0063 4.1 NSL
Copper 7440508 Metal 31.6 NSL 4100 NSL 62 NSL 54 1300
Lead 7439921 Metal 35.8 NSL 800 NSL NSL NSL NSL 15
Mercury 7439976 Metal 0.18 NSL 4.3 NSL 0.063 NSL NSL 2
Nickel 7440020 Metal 22.7 64000 2000 NSL 30 NSL NSL NSL
Selenium 7782492 Metal 2 NSL 510 NSL 7.8 NSL 6.8 50
Silver 7440224 Metal 1 NSL 510 NSL 7.1 NSL 6.8 NSL
Thallium 7440280 Metal NSL NSL 1 NSL 0.016 NSL 0.014 2
Zinc 7440666 Metal 121 NSL 31000 NSL 470 NSL 410 NSL
Acenaphthene 83329 PAH 0.0067 NSL 3300 NSL 40 NSL 81 NSL
Acenaphthylene 208968 PAH 0.0059 NSL NSL NSL NSL NSL NSL NSL
Anthracene 120127 PAH 0.0572 NSL 17000 NSL 130 NSL 410 NSL
Benzo(a)Anthracene 56553 PAH 0.108 2.1 NSL 0.029 NSL 0.0043 NSL NSL
Benzo(a)Pyrene 50328 PAH 0.15 0.21 NSL 0.0029 NSL 0.00043 NSL 0.2
Benzo(b)Fluoranthene 205992 PAH NSL 2.1 NSL 0.029 NSL 0.0043 NSL NSL
Benzo(ghi)Perylene 191242 PAH 0.17 NSL NSL NSL NSL NSL NSL NSL
Benzo(k)Fluoranthene 207089 PAH 0.24 21 NSL 0.29 NSL 0.043 NSL NSL
Chrysene 218019 PAH 0.166 210 NSL 2.9 NSL 0.43 NSL NSL
Dibenzo(a,h)Anthracene 53703 PAH 0.033 0.21 NSL 0.0029 NSL 0.00043 NSL NSL
Fluoranthene 206440 PAH 0.423 NSL 2200 NSL 63 NSL 54 NSL
Fluorene 86737 PAH 0.0774 NSL 2200 NSL 22 NSL 54 NSL
Indeno(1,2,3-cd)Pyrene 193395 PAH 0.017 2.1 NSL 0.029 NSL 0.0043 NSL NSL
Naphthalene 91203 PAH 0.176 18 62 0.14 0.61 NSL 27 NSL
Phenanthrene 85018 PAH 0.204 NSL NSL NSL NSL NSL NSL NSL
Pyrene 129000 PAH 0.195 NSL 1700 NSL 8.7 NSL 41 NSL
PCB-1016 12674112 PCB NSL 21 3.7 0.96 0.11 0.045 0.095 NSL
PCB-1221 11104282 PCB NSL 0.54 NSL 0.004 NSL 0.0016 NSL NSL
PCB-1232 11141165 PCB NSL 0.54 NSL 0.004 NSL 0.0016 NSL NSL
PCB-1242 53469219 PCB NSL 0.74 NSL 0.034 NSL 0.0016 NSL NSL
PCB-1248 12672296 PCB NSL 0.74 NSL 0.034 NSL 0.0016 NSL NSL
PCB-1254 11097691 PCB NSL 0.74 1.1 0.034 0.031 0.0016 0.027 NSL
PCB-1260 11096825 PCB NSL 0.74 NSL 0.034 NSL 0.0016 NSL NSL
4,4’-DDD 72548 Pesticide 0.00488 7.2 NSL 0.027 NSL 0.013 NSL NSL
4,4’-DDE 72559 Pesticide 0.00316 5.1 NSL 0.2 NSL 0.0093 NSL NSL
4,4’-DDT 50293 Pesticide NSL 7 43 0.2 0.78 0.0093 0.68 NSL
Aldrin 309002 Pesticide 0.002 0.1 1.8 0.004 0.047 0.00019 0.041 NSL
alpha-BHC 319846 Pesticide 0.006 0.27 490 0.0062 7.3 0.0005 11 NSL
alpha-Endosulfan 959988 Pesticide 0.0029 NSL NSL NSL NSL NSL NSL NSL
Table 2.5_for export_revised.xlsx 11/18/2013



TABLE 2.5

Project Screening Levels for Sediments, Soil, and Groundwater, Page 2 of 3

EPA Regional Screening Levels®
Industrial Industrial Residential Residential
Soil Soil Tapwater Tapwater
Sediment 1E-06 HI 0.1 1E-06 HI 0.1 Fish Tissue Maximum
BTAG Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic Fish Tissue Carcinogenic Noncarinogenic Contaminant
Screening Level' Screening Level Screening Level Screening Level Screening Level Screening Level Screening Level Level

Analyte CAS Group (mg/kg) ( mg/kg) ( mg/kg) (ug/L) (ug/L) (mg/kg) (mg/kg) (ug/L)
beta-BHC 319857 Pesticide 0.005 0.96 NSL 0.022 NSL 0.0018 NSL NSL
beta-Endosulfan 33213659 Pesticide 0.014 NSL NSL NSL NSL NSI NSL NSL
Chlordane 12789036 Pesticide 0.00324 NSL NSL NSL NSL 0.009 0.68 NSL
delta-BHC 319868 Pesticide 6.4 NSL NSL NSL NSL NSL NSL NSL
Dieldrin 60571 Pesticide 0.0019 0.11 3.1 0.0015 0.028 0.0002 0.068 NSL
Endosulfan Sulfate 1031078 Pesticide 0.0054 NSL NSL NSL NSL NSL NSL NSL
Endrin 72208 Pesticide 0.00222 NSL 18 NSL 0.17 NSL 0.41 2
Endrin Aldehyde 7421934 Pesticide NSL NSL NSL NSL NSL NSL NSL NSL
gamma-BHC 58899 Pesticide 0.00237 2.1 24 0.036 0.27 0.0029 0.41 0.2
Heptachlor 76448 Pesticide 0.068 0.38 31 0.0018 0.092 0.0007 0.68 0.4
Heptachlor Epoxide 1024573 Pesticide 0.00247 0.19 0.8 0.0033 0.0092 0.00035 0.018 0.2
Toxaphene 8001352 Pesticide 0.0001 1.6 NSL 0.013 NSL 0.0029 NSL 3
1,2,4-Trichlorobenzene 120821 SvOoC 2.1 99 27 0.99 0.39 0.11 14 70
1,2-Dichlorobenzene 95501 SvVOoC 0.0165 NSL 980 NSL 28 NSL 120 600
1,2-Diphenylhydrazine 122667 SvOoC NSL 2.2 NSL 0.067 NSL 0.0039 NSL NSL
1,3-Dichlorobenzene 541731 SvoC 4.43 NSL NSL NSL NSL NSL NSL NSL
1,4-Dichlorobenzene 106467 SvVOoC 0.599 12 2500 0.42 47 0.58 95 75
2,4,6-Trichlorophenol 88062 SVOC 0.213 160 62 3.5 0.9 0.29 1.4 NSL
2,4-Dichlorophenol 120832 SvoC 0.117 NSL 180 NSL 3.5 NSL 4.1 NSL
2,4-Dimethylphenol 105679 SvVOoC 0.029 NSL 1200 NSL 27 NSL 27 NSL
2,4-Dinitrophenol 51285 SVOC NSL NSL 120 NSL 3 NSL 2.7 NSL
2,4-Dinitrotoluene 121142 SvoC 0.0416 5.5 120 0.2 3 0.01 2.7 NSL
2,6-Dinitrotoluene 606202 SvOoC NSL 1.2 19 0.042 0.44 0.0021 0.41 NSL
2-Chloronaphthalene 91587 SvVOoC NSL NSL 8200 NSL 55 NSL 110 NSL
2-Chlorophenol 95578 SvoC 0.0312 NSL 510 NSL 7.1 NSL 6.8 NSL
2-Methyl-4,6-Dinitrophenol 534521 SvOoC NSL NSL 4.9 NSL 0.12 NSL 0.11 NSL
2-Nitrophenol 88755 SVOC NSL NSL NSL NSL NSL NSL NSL NSL
3,3’-Dichlorobenzidine 91941 SvoC 0.127 3.8 NSL 0.11 NSL 0.007 NSL NSL
3-Methyl-4-Chlorophenol 59507 SvoC NSL NSL 6200 NSL 110 NSL 140 NSL
4-Bromophenyl Phenyl Ether 101553 SVOC 1.23 NSL NSL NSL NSL NSL NSL NSL
4-Chlorophenyl Phenyl Ether 7005723 SvoC NSL NSL NSL NSL NSL NSL NSL NSL
4-Nitrophenol 100027 SvoC NSL NSL NSL NSL NSL NSL NSL NSL
Benzidine 92875 SvVOC NSL 0.0075 180 0.000092 4.6 0.000014 4.1 NSL
Bis(2-Chloroethoxy)Methane 111911 SvoC NSL NSL 180 NSL 4.6 NSL 4.1 NSL
Bis(2-Chloroethyl)Ether 111444 SvOoC NSL 1 NSL 0.012 NSL 0.0029 NSL
Bis(2-Chloroisopropyl)Ether 108601 SvoC NSL 22 4100 0.31 55 0.045 54 NSL
Bis(2-Ethylhexyl)Phthalate 117817 SvOoC 0.18 120 1200 4.8 31 0.23 27 6
Butylbenzyl Phthalate 85687 SvOoC 10.9 910 12000 14 120 1.7 270 NSL
Diethyl Phthalate 84662 SvVOoC 0.603 NSL 49000 NSL 1100 NSL 1100 NSL
Dimethyl Phthalate 131113 SvVOC NSL NSL NSL NSL NSL NSL NSL NSL
Di-n-Butyl Phthalate 84742 SvOoC 6.47 NSL 6200 NSL 67 NSL 140 NSL
Di-n-Octyl Phthalate 117840 SvOoC NSL NSL 620 NSL 16 NSL 14 NSL
Hexachlorobenzene 118741 SvVOC 0.02 1.1 49 0.042 1.3 0.002 1.1 1
Hexachlorobutadiene 87863 SvoC NSL NSL NSL NSL NSL NSL NSL NSL
Hexachlorocyclopentadiene 77474 SvOoC NSL NSL 370 NSL 2.2 NSL 8.1 50
Table 2.5_for export_revised.xlsx 11/18/2013



TABLE 2.5

Project Screening Levels for Sediments, Soil, and Groundwater, Page 3 of 3

EPA Regional Screening Levels®
Industrial Industrial Residential Residential
Soil Soil Tapwater Tapwater
Sediment 1E-06 HI 0.1 1E-06 HI 0.1 Fish Tissue Maximum
BTAG Carcinogenic Noncarcinogenic Carcinogenic Noncarcinogenic Fish Tissue Carcinogenic Noncarinogenic Contaminant
Screening Level' Screening Level Screening Level Screening Level Screening Level Screening Level Screening Level Level

Analyte CAS Group (mg/kg) ( mg/kg) ( mg/kg) (ug/L) (ug/L) (mg/kg) (mg/kg) (ug/L)
Hexachloroethane 67721 SvoC 1.027 43 43 0.79 0.51 0.079 0.95 NSL
Isophorone 78591 SvVOC NSL 1800 12000 67 300 3.3 270 NSL
Nitrobenzene 98953 SvoC NSL 24 120 0.12 1.1 NSL 2.7 NSL
N-Nitrosodimethylamine 62759 SvVOoC NSL 0.034 0.49 0.00042 0.012 0.000062 0.011 NSL
N-Nitrosodi-n-Propylamine 621647 SvVOC NSL 0.25 NSL 0.0093 NSL 0.00045 NSL NSL
N-Nitrosodiphenylamine 86306 SvoC 2.68 350 NSL 10 NSL 0.64 NSL NSL
Pentachlorophenol 87865 SvOoC 0.504 2.7 190 0.035 1.6 0.0079 6.8 1
Phenol 108952 SvVOC 0.42 NSL 18000 NSL 450 NSL 410 NSL
1,1,1-Trichloroethane 71556 VOC 0.0302 NsL? 3800 NSL 750 NSL 2700 200
1,1,2,2-Tetrachloroethane 79345 VOC 1.36 2.8 2000 0.066 28 0.016 27 NSL
1,12-Trichloroethane 79005 VOC 1.24 5.3 0.68 0.24 0.041 0.055 5.4 5
1,1-Dichloroethane 75343 VOC NSL 17 20000 2.4 290 0.55 270 NSL
1,1-Dichloroethylene 75354 VOC 0.031 NSL 110 NSL 26 NSL 68 7
1,2-Dichloroethane 107062 VOC NSL 2.2 15 0.15 1.3 0.035 8.1 5
1,2-Dichloropropane 78875 VOC NSL 4.7 7.1 0.38 0.83 0.088 120 5
1,2-Trans-Dichloroethylene 156605 VOC 1.05 NSL 69 NSL 8.6 NSL 27 100
1,3-Dichloropropylene 542756 VOC 0.0000509 8.3 33 0.41 3.8 0.032 41 NSL
2-Chloroethylvinyl Ether 110758 VOC NSL NSL NSL NSL NSL NSL NSL NSL
Acrolein 107028 VOC NSL NSL 0.065 NSL 0.0041 NSL 0.68 NSL
Acrylonitrile 107131 VOC NSL 1.2 7.2 0.045 0.41 0.0058 54 NSL
Benzene 71432 VOC NSL 5.4 45 0.39 2.9 0.057 5.4 5
Bromoform 75252 VOC 0.654 220 1200 7.9 29 04 27 NSL
Carbon Tetrachloride 56235 VOC 0.0642 3 60 0.39 4 0.045 5.4 5
Chlorobenzene 108907 VOC 0.00842 NSL 140 NSL 7.2 NSL 27 100
Chlorodibromomethane 124481 VOC NSL 3.3 1200 0.15 29 0.038 27 NSL
Chloroethane 75003 VOC NSL NSL 6100 NSL 2100 NSL NSL NSL
Chloroform 67663 VOoC NSL 1.5 110 0.19 8.4 0.1 14 NSL
Dichlorobromomethane 75274 VOC NSL 1.4 2000 0.12 29 0.051 27 NSL
Ethylbenzene 100414 VOC 1.1 27 2100 1.3 67 0.29 140 700
Methyl Bromide 74839 VOC NSL NSL 3.2 NSL 0.7 NSL 1.9 NSL
Methyl Chloride 74873 VOC NSL NSL 50 NSL 19 NSL NSL NSL
Methylene Chloride 75092 VOC NSL 960 310 9.9 8.4 1.6 8.1 5
Tetrachloroethylene 127184 VOC 0.468 110 41 9.7 3.5 1.5 8.1 5
Toluene 108883 VOC NSL NSL 4500 NSL 86 NSL 110 1000
Trichloroethylene 79016 VOC 0.0969 6.4 2 0.44 0.26 0.069 0.68 5
Vinyl Chloride 75014 VOC NSL 1.7 39 0.015 3.6 0.0044 4.1 2
1. US EPA Region Ill Biological Technical Assistance Group Freshwater Sediment Screening Benchmarks (August 2006)
2. US EPA Regional Screening Level Table, May 2013 version
3. NSL: No screening level is defined for the analyte
Table 2.5_for export_revised.xlsx 11/18/2013



Remedial Investigation Work Plan Anacostia River

3.0 PRELIMINARY CONCEPTUAL SITE MODEL

This section discusses the preliminary conceptual site model (CSM) for sediments
contamination in the tidal Anacostia River. A CSM is a functional description of what is known
about an area of concern and the contamination known or suspected to be present. The CSM
incorporates the available geologic, hydrogeologic, hydrologic, contaminant concentration, and
environmental receptor data into an integrated understanding of site conditions. The CSM
serves as the primary tool to identify data gaps and is updated as new data become available.

Figure 3.1 shows the general CSM for the sourcing and transport of hazardous constituents in
the tidal Anacostia River and potential receptor exposure to these constituents. Contaminants
enter the river via tributary inflow, sediment loading, groundwater seepage, and tidal mixing.
Contaminants can also enter through direct spillage or wastewater discharges associated with
former practices. Contaminants associated with suspended sediment may remain in suspended
transport, desorb to surface water, or become deposited on the channel bottom. Deposited
sediment may become re-suspended. Surface sediment contamination could result in low
benthic species diversity and populations. Benthic organisms that do survive may
bioaccumulate hazardous chemicals. Consumption of contaminated benthic fauna by lower tier
forage fish could result in further bioaccumulation and disease in both lower tier forage fish and
upper tier predatory species. Human exposure can result from contact with contaminated
sediment and surface water and from the consumption of fish containing elevated
concentrations of constituents of concern.

Section 3.1 discusses the physical elements of the CSM. Sections 3.2 and 3.3 present the
ecological and human health-specific CSM elements, respectively.

3.1 Physical Conceptual Site Model

The physical CSM describes the physical processes through which contaminants enter each of
the environmental media of concern, the fate and transport processes affecting the distribution
of these contaminants, and the potential pathways for exposure to human and ecologic
receptors. Section 3.1.1 discusses the constituents of concern in the investigation. Sections
3.1.2,3.1.3, 3.1.4, and 3.1.5 discuss contaminant sources, release mechanisms, exposure
media, and transport media, respectively. Watershed modeling that has been performed for
the tidal Anacostia is discussed in Section 3.1.6.

3.1.1 Constituents of Potential Concern

The constituents of concern for this investigation consist of all VOC, SVOC, metals, pesticide,
cyanide, and PCB Aroclor constituents included on the EPA Priority Pollutant List (Table 3.1).
PCDDs/PCDFs will also be sampled but on a more limited basis. The EPA Priority Pollutant List is
comprised of 126 constituents including 28 VOCs, 57 SVOCs, 18 pesticides, 14 metals, seven
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PCB Aroclors, total cyanide, and 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). The 57
SVOCs include 16 PAHs which are further classified as being of low or high molecular weight
(LPAHs and HPAHSs, respectively). HPAHs are the 10 PAHs with four or more aromatic rings and
include the carcinogenic PAHs (CPAHSs).

A significant amount of sampling has already been conducted for many of the priority pollutant
list constituents as reflected by the relatively extensive project database (Section 2.6). As will
be discussed in the data gap identification portion of Section 4, however, additional sampling
for priority pollutants is necessary to address uncertainties in the existing characterization.
Concentration data are available for surface sediment, deep sediment, fish tissue, and benthic
tissue. Previous sediment investigations in the Anacostia have shown that the primary
contaminants that make the river unsafe for fishing or swimming are PCBs, PAHs, and selected
metals and pesticides.

The priority pollutant list includes all the hazardous constituents whose presence in the river
result in its Section 303(d) listing as an impaired water body. As discussed in Section 2.2, TMDLs
have been established for polychlorinated biphenyls (PCBs), biochemical oxygen demand
(BOD), bacteria, organics, metals, sediment, oil and grease, and trash.

3.1.2 Sources

Sources of hazardous constituents to the tidal river include surface water inflow, seepage of
groundwater from contaminated sites that border the river, groundwater discharge via seepage
into the sewer system, and the loading of contaminated sediments. The predominant sources
for contaminated groundwater are likely the environmental cleanup sites (six of which are
currently known) that border the river and have documented groundwater contamination
issues (Section 3.1.2.1). Surface water and sediment sources include tributary streams, CSS
outfalls, and storm sewer outfalls (Section 3.2.2.2).

Groundwater seepage is a potential source for the observed contamination in Anacostia River
sediments. A groundwater modeling investigation of the Anacostia River watershed by Logan
(1999) puts into context the potential contaminant contributions from groundwater. The model
indicates that average groundwater seepage through the river bottom and from adjacent
wetlands is small compared to tributary inflow. Northeast Branch and Northwest Branch are
the two largest tributary streams to the tidal Anacostia River. According to Logan (1999) the
estimated groundwater discharge to the Anacostia River was approximately 3.8 x 10° ft3/day or
two percent of the combined average discharge of Northeast Branch and Northwest Branch of
1.9 x 10’ ft3/day (average for the period 1938 — 2000 [Miller et al. 2007]). The small
groundwater seepage contribution to the river’s discharge is a result of the low hydraulic
conductivity of the clayey deposits that predominantly comprise the river bottom and adjacent
floodplain.
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3.1.2.1 Environmental Cleanup Sites

Contaminants may enter the Anacostia River from the contaminated sites that border the river.
Contaminant entry pathways include erosion and transport of contaminated soil, contaminated
runoff, and seepage of contaminated groundwater. Table 3.2 lists the six environmental
cleanup sites and the constituents of concern at each site for surface soil, subsurface soil,
groundwater, sediments, and surface water. Each of these media could serve as a primary or
secondary source of contamination for the site constituents of concern. A brief summary for
each site follows. Background information including a summary of the sediment sampling
results from previous investigations is provided for each site in Section 2.6.2.

Kenilworth Park Landfill. In comparison to the screening levels discussed in Section 2.7, surface
and subsurface soils at this 130 acre site contain elevated concentrations of PAHs, PCBs and
various pesticides and metals. Portions of the fill area directly contact the river or are within
100 feet of the riverbank. In general, the water table occurs in the landfilled wastes.
Groundwater migrating through the wastes is contaminated by dissolution of constituents from
the wastes and by downward migrating leachate from the overlying unsaturated wastes.
Groundwater constituents include metals and various VOCs. Groundwater from the site
discharges directly to the river (Ecology and Environment 2007a). A supplemental groundwater
investigation will be conducted at this site in 2013.

Pepco Benning Road Facility. The 77-acre Pepco Benning Road facility contains several areas of
known soil contamination. According to AECOM (2012), six petroleum USTs were either
removed or closed in place. The potential exists that residual petroleum hydrocarbon
contamination is present at these sites. In addition, excavation of PCB contaminated soil was
conducted at several locations. Relative to the screening levels discussed in Section 2.7,
residual elevated PCB levels may persist in soil at each location. In addition, elevated PAHs,
PCBs, and metals have also been detected in a former sludge dewatering area. As a result of
these issues, constituents of concern in soil, groundwater, sediment, and surface water at the
Benning Road facility include VOCs, PAHs, PCBs, and metals.

CSX Benning Yard. The primary source of contamination at the CSX Benning Yard is
groundwater contamination resulting from a subsurface diesel spill. Based on data provided in
Geosyntec (2013a), a NAPL plume with an approximate area of 1.3 acres has resulted in
discharge of contaminated groundwater to Fort Dupont Creek and, on occasion, the
appearance of a petroleum hydrocarbon sheen in the creek. Downstream from Benning Yard,
Fort Dupont Creek flows a distance of 806 feet through a 72-inch diameter reinforced concrete
pipe (EnviroScience2013) to an outfall in the tidal Anacostia River. Site constituents of concern
in soil include VOCs (benzene, toluene, ethylbenzene, and xylenes [BTEX]) and total petroleum
hydrocarbons (TPH) diesel range organics (DRO). TPH DRO includes the range of LPAH and
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HPAH priority pollutant compounds. Sediment sampling was conducted in Fort Dupont Creek
and in the river near the Fort Dupont Creek outfall. Sediment (downstream from the spill area)
and groundwater constituents include metals and PAHs, TPH DRO; SVOCs are also a concern in
groundwater.

WGL East Station. The WGL East Station site is a 4.2 acre site with contamination typical for
manufactured gas plant (MGP) sites. NAPL has been observed in the fill materials underlying
the site. In addition, NAPL migration is currently being controlled and NAPL recovery is ongoing
through the use of a pump and treat system. Groundwater discharge to the adjacent Anacostia
River is controlled hydraulically through the operation of a pump and treat system.
Constituents of concern (COCs) include a range of metals, selected VOCs, PAHs, and complex
cyanides.

Poplar Point. A Phase | environmental site assessment (ESA) completed by Ridolfi Engineers
(Ridolfi) (2003b) identified a number of recognized environmental conditions (RECs) at the
Poplar Point Site. Ridolfi also completed site characterization sampling at the site in 2002
(Ridolfi 2003a). Sampling included soil, sediments, groundwater, and surface water. Soil
samples were screened using the lowest screening level obtained from reviewing EPA Region 3
BTAGs, DC Risk-Based Screening Levels (residential and industrial), EPA Region 3 Risk-Based
Concentrations (RBCs) (residential and industrial), and EPA Region 3 Site Screening Levels (SSLs)
for Soil to Groundwater Migration (dilution attenuation factors 1 and 20). Sediment sampling
results were compared to Region 3 BTAGs and National Oceanic and Atmospheric
Administration (NOAA) Screening Quick Reference Tables (SQuiRTs) sediments screening levels
(threshold and probable effects levels). Groundwater samples were screened against EPA
maximum contaminant levels (MCLs), DC Groundwater Criteria, DC Risk-Based Screening Levels
for Groundwater (residential and industrial), and EPA Region 3 RBCs for tap water.

Benzo(a)pyrene (BaP), 4,4’-DDT, arsenic, and diesel constituents where significantly elevated in
some site soil samples. The elevated BaP concentrations were observed in portions of the site
formerly used as a tree nursery while the pesticides exceedances primarily occurred near
wetland areas. Several soil samples exceeded the total PCB (Aroclors) screening level including
one taken adjacent to a wetland and another collected adjacent to a former garage. In addition,
groundwater samples from a former burn pit and various former petroleum storage areas
exhibited elevated concentrations of benzene, toluene, ethylbenzene, xylene, and methyl tert-
butyl ether. Other groundwater contaminants detected above screening levels included metals,
pesticides, PCBs, VOCs, and SVOCs. In addition to environmental investigation activities,
abandoned drums and inactive underground and above ground storage tanks have been
removed during previous site actions.
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Washington Navy Yard. The Washington Navy Yard encompasses 63 acres and is located
adjacent to the WGL East Station. Residual sediment present in since-renovated sewer lines at
the site contained, in comparison to Section 2.7 screening levels, elevated PCBs, PAHs, and
metals. PCB contamination exists in several areas including the former power plant. Soil
containing elevated lead concentrations originating from lead-based paint has been removed
during cleanup of site soils. In addition, mercury contaminated soil was remediated at one
location. Elevated arsenic and lead concentrations are widespread in site groundwater. Low-
level chlorinated VOC plumes have been identified at various locations. Trichloroethene, cis-
dichloroethene, trans-dichloroethene, and vinyl chloride concentrations are typically below or
slightly above the respective drinking water maximum contaminant level (MCL) for each
compound (Section 2.7). COCs in soils include VOCs, PAHs, non-PAH SVOCs, PCBs, pesticides,
and metals. Metals and chlorinated VOCs are of concern in groundwater. Sediment constituents
include metals, PCBs, and PAHs. Polychlorinated dibenzo-p-dioxins/furans (PCDD/Fs) were
detected in site sediments but were not determined to be drivers of human health or ecological
risk (CH2M Hill 2011).

3.1.2.2 Outfalls and Tributary Streams

With the exception of some isolated woodland areas which are mostly associated with
parkland, the Anacostia watershed has been developed resulting in the covering of a high
proportion of the land area with impervious surfaces (e.g., pavement in roads and parking lots,
sidewalks, and residential/ commercial/industrial structures). As a result of reduced infiltration,
surface water discharge from the outfalls and tributary streams to the Anacostia River is
characterized by high sediment content and rapid velocities, particularly during storm events.

A large proportion of the contaminants contained in outflow and tributary discharge are
associated with non-point source, low level “urban background” contamination levels present
throughout the watershed. CSS outfalls, storm sewer outfalls, and tributary streams are all
sources for this contamination.

PAHs, PCBs, pesticides, and metals are typical contaminants characteristic of urban background.
PAHs are present in petroleum based fuels, lubricants, asphalt and combustion particles (soot)
and are characteristic of the runoff from roads and other urban surfaces. Although widespread
use of PCBs in electrical equipment and various other products was banned in 1976, these
compounds persist as surface water and sediment contaminants. Pesticide contaminants
originate from current and previous citywide pest management campaigns and from general
household use of these compounds. Metals are present in native soils and can originate from
other diverse sources. For example, historical use of leaded gasoline has caused elevated lead
levels in surface soil in urban areas.
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Combined Sewer System Outfalls. Significant sources of contaminated surface water and
sediment to the tidal Anacostia River are the combined sewer system (CSS) outfalls operated by
the District of Columbia Water and Sewer Authority (DC Water). Based on information obtained
from the DC Water database, up to 16 CSS outfalls discharge or have discharged to the tidal
river (Figure 3.2). Most of these outfalls are located in the lower Anacostia River, downstream
from the CSX railroad bridge. DC Water indicates that 15 CSS outfalls currently discharge to the
Anacostia River (DC Water 2012). Table 3.3 summarizes the information available for each
outfall included in the DC Water database. Each CSS outfall is permitted by EPA through the
National Pollutant Discharge Elimination System (NPDES).

CSS outfalls discharge a mixture of sewage and storm water to surface water during high runoff
periods such as a storm event. Under normal precipitation conditions, sewer capacity is
sufficient to convey wastewater and runoff discharge volumes to a treatment facility (Blue
Plains Advanced Wastewater Treatment Plant for the DC Water system). To avert flooding
during a storm when the combined wastewater and storm water flows exceed the wastewater
system capacity, CSS outfalls divert a mixture of raw sewage and storm water directly to the
receiving surface water body, an event termed a CSS overflow. For the CSS outfalls that
discharge to the tidal Anacostia River, sanitary flow capacity is exceeded even after moderate
storm events. Combined discharge to the river occurs for precipitation events as low as 0.27
inches over a 24 hour period (AWTA 2002). Averaging about 82 releases per year, the Anacostia
CSS outfall discharge volume equates to approximately 2.142 billion gallons of contaminated
waste-water entering the river annually (AWTA 2002).

As shown on Table 3.3, drainage area data are available for some of the Anacostia CSS outfalls.
Over 93 percent of the CSS outfall flow volume was contributed by two CSS outfalls: the Main
and O Streets (NPDES 12) CSS outfall near the Washington Navy Yard and the Northeast
Boundary Facility “Swirl Concentrator” CSS outfall (NPDES 019) (AWTA 2002). The drainage
areas for these two CSS outfalls are 1,153.83 and 4,242.39 acres, respectively. For the 10 other
CSS outfalls for which data are available, drainage areas range from 13.56 to 259.91 acres and
average 94.89 acres.

In addition to the contaminant loading common for all outfalls and tributaries in the Anacostia
watershed, CSS outfall discharges also degrade water quality by causing elevated levels of
pathogenic bacteria and increased biological oxygen demand (BOD). Elevated BOD can result in
oxygen-depleted zones unable to support aquatic life.

In accordance with a 2005 consent decree between EPA and DC Water, DC Water has
developed a comprehensive plan called the Long Term Control Plan (LTCP). As part of this plan,
DC Water initiated construction in 2011 on a tunnel and pumping system that will substantially
reduce CSS outfall discharges (DC Water originally predicted a 98 percent reduction) by
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collecting and storing excess storm water flows for treatment at the Blue Plains facility (DC
Water 2012). The 2005 consent decree has been the subject of recent discussion between EPA,
DC Water, and the District, as the feasibility of modifying the consent decree to incorporate
aggressive implementation of green infrastructure is under evaluation. Pending court-approved
modification of the consent decree, the reductions and implementation schedule originally
specified in the LTCP may change.

Storm Sewer Outfalls. Storm sewer outfalls (referred to herein as MS4 outfalls) solely discharge
storm water runoff from the District’s Municipal Separate Storm Sewer System (MS4) without
contributions from the sanitary sewer system. Together with the CSS outfalls, the MS4 outfalls,
drain the surrounding urbanized area that, prior to development, was drained by native
streams. Figure 3.2 shows the 60 MS4 outfalls that the DC Water database lists as tributary to
the tidal Anacostia River. Also shown are 13 Prince George’s County MS4 outfalls (labeled for
the purposes of this report as “PG-TMP-#") preliminarily identified from available data. MS4
outfalls are present mostly south of Benning Road and are most numerous in the Anacostia
River from South Capitol Street to the river mouth and in the Washington Channel. Table 3.4
lists the MS4 outfalls that discharge to the tidal Anacostia River. The drainage areas for the MS4
outfalls are undefined in the DC Water database and in the available data for the Prince
George’s County outfalls. As shown in this table, several outfalls originate as surface streams
including Stickfoot Creek, Fort Davis Creek, Texas Avenue Tributary, Fort Dupont Creek, and
Fort Chaplin Creek.

Tributaries. Table 3.5 lists the 14 streams that are tributary to the tidal Anacostia River within
the study area. The three largest tributaries are Northwest Branch, Northeast Branch, and
Lower Beaverdam Creek which account for 45, 32, and 17 percent, respectively of the total flow
of the river (Warner et al. 1997).

A number of investigations have been conducted to assess the relative contributions of
contaminants from the tributaries to the tidal river. The results from a 1997 study of Northwest
Branch and Northeast Branch indicated that Northeast Branch total and dissolved
concentrations of trace metals were consistently higher than those observed in Northwest
Branch (AWTA 2002). Miller et al. (2007) evaluated total and dissolved trace metal
concentrations for Northwest Branch and Northeast Branch for the period 2003 through 2005.
Results of this study indicated that similar metals concentrations were measured in each
stream and that concentrations in both streams were similar to the Susquehanna River and
other rivers in the U.S. Total arsenic, cadmium, and lead concentrations from Miller et al. (2007)
are compared to the NOAA Screening Quick Reference Tables (SQuiRTs) chronic freshwater
screening levels of 150, 0.25, and 2.5 ug/L, respectively (http://archive.orr.noaa.gov/book
shelf/122 NEW-SQuiRTs.pdf). Arsenic and cadmium average total concentrations are less than
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the screening level for both Northeast Branch and Northwest Branch. Average total
concentrations for lead from both streams exceed the screening level. Average concentrations
for arsenic, cadmium, and lead (total) for Northwest Branch were 1.4, 0.16, and 20 pg/L,
respectively. Average concentrations for arsenic, cadmium, and lead in the Northeast Branch
were 1.4, 0.16, and 14 pg/L, respectively.

Hwang and Foster (2008) monitored total and dissolved PCB concentrations in Lower
Beaverdam Creek, Watts Branch, and Hickey Run for the period April 2002 through August
2002. Eighty-five PCB congeners were monitored in this study. Their results indicated that total
PCBs (dissolved and particle-bound) were up to 80 times higher for storm flow in comparison to
base flow concentrations and that more than 90 percent of the total PCB loading is associated
with sediment particle transport. Dissolved phase concentrations were more enriched in the
less chlorinated PCBs (e.g., PCB 28) relative to more chlorinated congeners (e.g., PCB 180). In
addition, their results suggest that Lower Beaverdam Creek is a much more significant source of
PCB contamination than are Northwest Branch and Northeast Branch. Compared to the SQuiRT
surface water chronic screening level (0.014 pg/L), Lower Beaverdam Creek total PCB
concentrations were lower for base flow (0.0118 pg/L) and elevated for storm flow (0.211

ug/L).

3.1.3 Release Mechanisms
Release mechanisms and the fate and transport of the various constituents of concern depend
on the chemical properties of respective constituents.

The principal constituents of concern, PCBs, PAHSs, pesticides, and metals, enter the Anacostia
River primarily via the loading of contaminated sediments. These constituents, particularly
metals, may also be present to some extent in the dissolved phase. As a result of the relatively
low current velocity in the tidal Anacostia River, sediments delivered by outfalls and tributaries
are size-differentiated with the coarser grained fractions forming bars and deltas at the entry
point and the finer grained fractions remaining in suspension for continued transport. Fine
suspended particles have a greater sorptive capacity than do coarse grained sediments because
finer particles have greater surface area compared with their weight and volume. The greater
surface area coupled with the organic carbon fraction present in the sediment (as discussed
further in Section 3.1.5) provides for more sorptive capacity, i.e., the ability to gather
contaminants through absorption and/or adsorption. PCBs, PAHs, and pesticides are
hydrophobic and tend to sorb to fine sediments. Metals also sorb to varying degrees depending
on the metal and ambient geochemical conditions (pH, oxidation potential [Eh], solubilities of
associated ions, etc.). Hydrophobic compounds and metals are thus transported downstream
with the suspended sediment. These constituents are then removed from the Anacostia River
either by deposition in the lower portion of the estuary or exit with discharging surface water
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to the Potomac River, although, as suggested by the modeling discussed in Section 2.5, most
suspended sediment is trapped in the Anacostia and deposited.

VOCs and LPAHSs are also potential constituents of concern. These constituents have greater
solubilities, are more volatile, and may be more vulnerable to degradation processes. VOCs and
LPAHs may be released to the river via contaminated groundwater seepage from one of the
environmental sites that border the river. Once exposed to the atmosphere or oxygenated
surface water, the concentrations for VOCs and some LPAHs would be expected to decrease in
the river system through volatilization or degrade through other processes.

3.14 Exposure Media

Contaminated media within the Anacostia River study area consist of surface water, surface
sediment, deep sediment, fish tissue, and benthic tissue. Contaminated suspended sediments
are likely an important medium for exposures of ecologic and human health receptors to PCBs,
PAHs, pesticides, and metals. Upon deposition, suspended sediments also become a
contaminant source for benthic organisms and to fish that feed on these organisms.

PCBs, PAHSs, pesticides, and metals, though significantly elevated in the suspended phase
particulate fraction, can also be present in the surface water dissolved phase (Gruessner et al.
1997). For example, Paul and Ghosh (2010) measured total PCB concentrations ranging up to
0.008 pg/L in Lower Beaverdam Creek. Total detected PCB congeners (57 measured) in
Anacostia River water samples collected from mid water column near the O Street Outfall
(adjacent to the Washington Navy Yard) averaged 0.005 pg/L (Horne Engineering 2003).
Exposure, therefore, can occur through contact or ingestion of dissolved phase contaminants.
An additional concern for surface water in the Anacostia River is human and ecologic exposure
to pathogenic bacteria.

3.1.5 Transport Media and Mechanisms

The dominant transport medium for the constituents of concern is the downstream migration
of contaminants sorbed to suspended sediment. The transport of hydrophobic organic
chemicals such as PCBs, PAHs, and pesticides is likely controlled by the amount of organic
matter present in the sediment. Greater organic concentrations (or organic carbon fraction
[foc]) result in a greater capacity to accumulate hydrophobic compounds through sorption.
Champ (1979) measured dissolved and particulate average yearly organic carbon
concentrations of 2.81 and 5.02 mg/L near the South Capitol Street Bridge. Velinsky et al.
(1999) observed that particulate organic carbon concentrations in the water column increased
in the vicinity of Kenilworth Aquatic Center and the CSX Railroad Bridge and declined
downstream from these areas. In a 2011 sampling of Anacostia River surface sediments from
near the Fort Dupont Creek outfall, the most recent event for which data are available,
EnviroScience (2013) measured the organic carbon fraction (foc) in 28 samples. The fy in these
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samples ranged from 0.13 to 70 and averaged 7.8 percent. Foster et al. (2000) measured f,,
concentrations in storm water particulates from the upper Anacostia River that ranged from
three to 10 percent. Behm et al. (2003) assumed an foc value of nine percent for the purposes
of sediment fate and transport modeling.

A number of environmental conditions including pH, biochemical controls, and redox state
affect the partitioning of trace metals between sorbed and dissolved phases. Prestegaard et al.
(2010) investigated lead, zinc, cadmium, and copper mobilization and deposition in the
Anacostia watershed. Results of this investigation indicated that the upper tributaries receive
sediments from both surface and stream bank erosion and that metals are transported in both
the sorbed and dissolved phases. Sediment contamination with trace metals is highest at the
river’'s mouth where most metals are present as sorbed species. Dissolved concentrations are
low in the lower Anacostia River likely as a result of the high pH (7-9) of urban runoff conveyed
in cement-lined channels to the lower watershed (Prestegaard et al. 2010).

3.1.6 Watershed Modeling

The Anacostia watershed has been the subject of several modeling studies dating back to the
1980s (Mandel and Schultz 2000). The Tidal Anacostia Model (TAM) was developed for the
Metropolitan Washington Council of Governments in the late 1980s to evaluate CSS outfall
abatement options and water quality management strategies for the watershed. The model
included a hydrodynamic component for simulating flow velocities and tide heights and a water
guality component for simulating dissolved oxygen dynamics and eutrophication. The TAM was
based on the Hydrodynamic Ecosystem Model (HEM) developed by the Virginia Institute of
Marine Science (Mandel and Schultz 2000). HEM is a one-dimensional hydrodynamic and water
quality model developed to simulate small tidal embayments.

In 2000, EPA’s Water Quality Analysis Simulation Program (WASP5) EUTRO model was
incorporated into the TAM framework to simulate dissolved oxygen and eutrophication. The
TAM/WASP Toxics Screening Level Model (TAM/WASP model) was completed in 2003 and
included greater hydrodynamic resolution and the capability to simulate sediment quality and
velocity-dependent deposition and resuspension of sediments. The model simulates daily
changes in sediment concentrations in both the water column and the bed sediment by
simulating the processes of advective transport, dispersive transport, deposition, and erosion.
The TAM/WASP model was used to simulate loading, fate, and transport of zinc, lead, copper,
arsenic, PCBs, PAHs, chlordane, heptachlor epoxide, dieldrin, and DDT in the tidal portion of the
Anacostia River (Behm et al. 2003). In addition, the TAM WASP model was used to support
District TMDL determinations for water quality parameters in the Anacostia River (DC
Department of Health 2003).
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Subsequent to the 2003 calibration, Kim et al. (2007) conducted an additional TAM/WASP
assessment in support of Anacostia River watershed TMDL determinations for the Maryland
Department of the Environment. They used the Hydrological Simulation Program — Fortran
(HSPF) to simulate upland tributary sediment loading and updated the TAM/WASP model
calibration using data from the three year period 1995 — 1997.

The TAM/WASP model results are summarized below for the modeling discussed in Schultz
(2003) and Behm et al. (2003). The calibration period for the model was January 1, 1988
through December 31, 1990. In addition, this modeling considered the comprehensive
sediment quality data set generated by the surface sediment sampling event conducted by the
Academy of Natural Sciences in 2000.

Hydrodynamic Modeling and Simulation of Contaminant Loading. Consistent with the low
flow velocities observed in the tidal Anacostia River, the model represents the estuary as a
primarily depositional environment (Schultz 2003). For the calibration period, the modeled flow
velocities are generally less than 0.1 m/sec in the portions of the channel near the head and
mouth of the estuary. Flow velocities are moderately higher in the four mile channel reach
beginning two miles downstream from the upper tidal limit (Schultz 2003). The model
estimates that approximately 90 percent of the sediment entering the tidal river is deposited.
Predicted accumulation rates are highest in the upper and lower portions of the river. The
sedimentation rates are predicted to range from 0.6 to 3 cm/year for the upper portion of the
estuary and 0.6 to 1.3 cm/year from 11" Street Bridge to the mouth of the river. As discussed in
Section 2.5, sediment core analyses suggest that the estimated sedimentation rate in the
Poplar Point vicinity (just upstream from the 11" Street Bridge ranges from 3 to 7 cm/year. In
comparison to this result, the model estimate appears biased low.

Sediment transport model loading for the constituents of concern is required for the
TAM/WASP model. Daily sediment load was specified in the model using measured or
estimated flows and estimated sediment concentrations. Depending on the source, sediment
loads were obtained from direct monitoring results, from streams with available data, or from
modeling results. For PCBs, PAHSs, and pesticide loading, concentrations were estimated from
data collected for Northwest Branch and Northeast Branch. Data that were more outfall or
tributary-specific were available for metals.

Contaminant Fate and Transport. The TAM/WASP model simulated spatial trends for metals
and organic contaminants. A general increase in concentration of most constituents is predicted
with distance traveled downriver. Overlaying this pattern are locally elevated areas that
typically appear to correspond to an outfall or tributary entry point.
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The TAM/WASP model indicated that the upstream tributaries are the predominant sources for
metals found in the tidal river bed sediments (Behm et al. 2003). In addition, the model
indicates that Lower Beaverdam Creek contributes a disproportionately high metals load to the
tidal river.

The model estimates that two-thirds of the metals and PCBs that enter the tidal Anacostia River
are deposited in the bed sediments. With regard to PAHs, the model predicts that

approximately half of the inbound mass is deposited; for chlordane and heptachlor epoxide, the
deposited amounts are 56 and 27 percent of the mass loadings, respectively (Behm et al. 2003).

3.2 Ecological Conceptual Site Model

The ecological CSM describes the processes that link contamination sources to ecological
receptors through complete exposure routes in the study area. The ecological CSM for the
current investigation is summarized in the following sections.

3.2.1 Previous Screening Level Ecological Risk Assessment

A screening level ecological risk assessment (SLERA) of the tidal Anacostia River conducted by
Syracuse Research Corporation et al. (2000) serves as a starting point for the current analysis.
The SLERA indicated that concentrations of chromium, lead, mercury, nickel, zinc, PAHs, PCBs,
and several pesticides are sufficiently elevated in sediments in some reaches of the river to be
harmful to benthic invertebrates. In addition, the 2000 SLERA indicated that elevated PAH
concentrations pose a risk to fish. This SLERA provided a framework for the preliminary CSM for
this RI.

3.2.2 Potential Ecological Receptors

Although the Anacostia River is a highly impacted urban river, a variety of ecological receptors
exist within the project area. The tidal estuary is habitat for benthic and epibenthic
invertebrates; pelagic and benthic fish; amphibians; shallow-water piscivorous and omnivorous
birds; and carnivorous and omnivorous mammals. The distribution of these species within the
project area is influenced by food supply, water depth and quality, current, shoreline habitat,
and other features.

The primary exposure pathways for aquatic receptors are (1) ingestion of contaminated surface
water, sediments, and food items and (2) direct contact with surface water and sediments.
Benthic and epibenthic invertebrates and fish likely experience the greatest exposure as they
are in near constant direct contact with sediment and water and tend to ingest contaminated
food from a limited area. Higher trophic level receptors such as omnivorous and carnivorous
birds and mammals are exposed principally through ingestion of contaminated plants and prey,
sediment, and water. Contaminants may bioaccumulate in higher trophic level animals that
consume prey that have ingested contaminants.
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Fishes in the Anacostia River include typical mid-Atlantic freshwater resident fish species ( such
as sunfishes, catfishes, and American eel) , as well as anadromous runs of white perch, blueback
herring, and alewife. Omnivorous and carnivorous birds that forage in the river include wading
birds (herons and egrets), double-crested cormorant, osprey, and gulls. Omnivorous mammals
known to forage in or near the river include river otter, mink, and raccoon.

Epibenthic invertebrates that likely contribute to contaminant transport from sediment to
vertebrate predators include the introduced red swamp crayfish. Native and introduced
freshwater clams as well as mussels likely occur in the river. The benthic community reflects the
degraded water quality of the river from decades of industrial and urban activities, with low
diversity, low abundance, and dominance by pollution-tolerant worms (AWTA 2002).

3.2.3 Potential Exposure Pathways

Benthic and epibenthic invertebrates and fish are potentially exposed to chemicals in the
sediments through direct contact and ingestion. Important exposure routes for filter-feeding
and particulate feeding bivalve invertebrates include ingestion of sediment and contaminated
food particles, as well as direct contact with sediment, surface water, and pore water.
Epibenthic invertebrates such as crayfish ingest sediment as well as prey that are closely
associated with sediment. Like crayfish, benthic fish are exposed to chemicals through direct
contact with sediments, incidental ingestion of sediment during feeding, and consumption of
contaminated prey.

Pelagic fishes include both planktivorous species like the blueback herring (which is exposed
predominately to water and the sediment and plankton suspended in it) and carnivorous
species like the largemouth bass that consumes fish and crayfish. Carnivorous birds and
mammals are exposed to bioaccumulative chemicals in the tissues of contaminated prey, such
as fish and crayfish.

3.3 Human Health Conceptual Site Model

The human health risk assessment CSM describes the inputs of hazardous constituents to the
river, the physical and chemical fate and transport processes for these constituents, and the
human receptors and relevant exposure pathways. The human health CSM for the current
investigation is summarized in the following sections. Sections 3.3.1, 3.3.2, and 3.3.3 discuss a
previously completed human health screening assessment, potential human receptors, and
exposure pathways, respectively.

3.3.1 Previous Human Health Risk Screening

As was done for ecological risk, Syracuse Research Corporation et al. (2000) also performed a
human health risk screening of sediment, surface water, and fish tissue from the tidal Anacostia
River. The Syracuse screening will serve as a starting point for the current analysis. Based on
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conservative assumptions, the screening identified dioxins and furans, pesticides, PCBs, arsenic,
cadmium, lead, and mercury as constituents of concern (COCs) for human consumption of fish
tissue. COCs for direct contact with sediment were arsenic, PCBs, and PAHs; COCs for surface
water (direct contact and incidental ingestion) were arsenic, PCBs, and various pesticides.

3.3.2 Potential Human Receptors

The Anacostia River flows through a heavily-populated section of the District. Potential human
health risks associated with the river include ingestion of fish and direct contact with and
incidental ingestion of sediment, surface water, and surface water-contaminated soil exposed
along the river banks. Although warning signs are posted along the Anacostia River, subsistence
fishing and human contact (related to various recreational activities) with media in and along
the river is well documented.

Since the late 1980’s, there has been a fish consumption advisory in effect for the Anacostia for
PCBs and pesticides. Liver tumors, most likely from exposure to PAHs, are also very common in
bottom-dwelling fish, running as high as 56% in one study. This is evidence that elevated levels
of toxics are present in the river environment and are entering the food chain (AWTA 2002).

In addition to subsistence anglers and recreational receptors, construction and utility workers
may also be exposed. Specifically, workers engaged in construction and utility-related activities
may be exposed to contaminated sediment, surface water, and soil.

3.3.3 Potential Exposure Pathways

The principal exposure pathway is recreational fishing of mid-level and top-level predator fish
such as largemouth bass and channel catfish. Because these fish species have a relatively large
home range, they have greater chance of accumulating contaminants from sources far from the
location they are ultimately caught. Fishing locations tend to be near public access areas, such
as parks, golf courses, and bridges. Although clams and other mollusks are known to inhabit the
river, collection of these species for human consumption is not believed to be extensive.

Additional exposure pathways include direct contact with and incidental ingestion of
contaminated sediment and surface water near the river’s banks, as well as to soil that has
been contaminated due to river flooding. Much of the existing shoreline on the Anacostia River
is a public access park or other land used primarily for recreational purposes. This exposure
could be in conjunction with fishing activity, or independent recreational activity. Construction
and utility workers may be exposed while engaged in construction and utility installation and
repair activities that require exposure to sediment, surface water, and soil within the banks of
the Anacostia River.
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TABLE 3.1
Priority Pollutant List

Constituent Group Constituent Group Constituent Group Constituent Group Constituent Group
1,1,1-trichloreothane VOC |[1,2,4-trichlorobenzene SVOC ||Bis(2-chloroethoxy) methane SvOcC ((4,4-DDD Pesticide [[Antimony Metal
1,1,2,2-tetrachloroethane VOC |[[1,2-dichlorobenzene SVOC |[Bis(2-chloroethyl) ether SVOC ([4,4-DDE Pesticide [[Arsenic Metal
1,1,2-trichloroethane VOC |[[1,2-diphenylhydrazine SVOC ||Bis(2-chloroisopropyl) ether SVOC |((4,4-DDT Pesticide [[Asbestos Metal
1,1-dichloroethane VOC ||1,3-dichlorobenzene SVOC |[[Bis(2-ethylhexyl) phthalate SVOC |Aldrin Pesticide[[Beryllium Metal
1,1-dichloroethylene VOC |[[1,4-dichlorobenzene SVOC ||Butyl benzyl phthalate SVOC ||Alpha-BHC Pesticide [[Cadmium Metal
1,2-dichloroethane VOC ||2,4,6-trichlorophenol SVOC ||IChrysene SVOC |Alpha-endosulfan Pesticide [[Chromium Metal
1,2-dichloropropane VOC |[[2,4-dichlorophenol SVOC ||Dibenzo(,h) anthracene SVOC ||Beta-BHC Pesticide [[Copper Metal
1,2-dichloropropylene VOC ||2,4-dimethylphenol SVOC |[|Diethyl Phthalate SVOC ||Beta-endosulfan Pesticide [[Lead Metal
1,2-trans-dichloroethylene VOC ||2,4-dinitrophenol SVOC ||Dimethyl phthalate SVOC |IChlordane Pesticide [[Mercury Metal
2-chloroethyl vinyl ethers V