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1.0  INTRODUCTION

The Naval District Washington Indian Head (NDWIH) is located in northern Charles
County, Maryland approximately 25 miles south of Washington, DC. Installation
Restoration (IR) Site 18, the subject of this investigation, is a small peninsula extending
into Mattawoman Creek from the main area of the Indian Head installation on Cornwallis
Neck. The IR Site 18 peninsula was created when fill material was placed into
Mattawoman Creek, connecting the main area of the installation with Hog Island, a small
islet located within the creek. Though now technically a peninsula, the area is still often
referred to as Hog Island.

Although no Base operational activities have occurred at Hog Island, the fill material
used to connect Hog Island to the mainland came from a variety of operational and non-
operational sources. Originally, fill material designated for the area consisted of clean fill
and masonry waste, but by 1970 there were reports that other materials may also have
been added to the fill (Dolph, 2005). In addition, sludge from the facility sewage
treatment plant was added to the fill area from 1971 to 1985 as a soil amendment for
creation of wildlife feeding plots; clinker ash may also have been added to the site at least
in the early 1980s (Dolph, 2005) as a soil amendment. The location was identified as an
IR Site based upon the potential that these added materials contained elevated chemical
concentrations. The objective of this sampling work plan is to provide adequate soil and
sediment samples for the Site Screening Assessment (SSA) to determine if the fill
material at Site 18 represents a release of chemical constituents to the environment, and if
chemicals present represent a potential threat to the environment (i.e. exceed ecological
and human health screening benchmarks and refinement criteria).

2.0 SITE BACKGROUND
2.1 Physical Setting

NDWIH consists of two tracts of land separated by Mattawoman Creek. The main area,
located on Cornwallis Neck Peninsula, consists of approximately 2500 acres bounded by
the Potomac River to the northwest, west and south, Mattawoman Creek to the south and
east, and the town of Indian Head to the northeast. The whole of NDWIH (main area and
Stump Neck annex) are listed as a single site on the National Priorities List (NPL). Hog
Island lies within Mattawoman Creek adjacent to the northern shore of the creek and
within the installation boundary, as shown in Figure 1. The general climate at the naval
installation consists of warm, wet summers and cool winters. Average summer (July)
temperature is 79 degrees F and the average winter (January) temperature is 35 degrees F.
The area receives 39 inches of precipitation annually including an average of 17 inches of
snow. Undisturbed soils on the Cornwallis Neck peninsula are a mix of sand and silt
with moderate amounts of clay (Tetra Tech NUS, Inc., 2002).

Sampling Work Plan for Hog Island 1 Final Version June 2005



Figure 1. Location of Hog Island (Site 18) within the Indian Head Area
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2.2 Site Use History

Hog Island originally existed as a naturally occurring islet in Mattawoman Creek.
Between 1961 and 1967, ostensibly clean fill was added to the shallow channel between
Hog Island and the Indian Head mainland next to Atkins Road to connect Hog Island to
the mainland. Subsequently, grit/sludge (biosolids) from the Indian Head Facility sewage
plant were added with state approval as a soil amendment so the fill area could be used as
a wildlife feeding plot. The area was maintained as a wildlife feeding plot through at least
1983, though Hog Island is not currently maintained for that purpose. Sand blast grit
potentially contaminated with cadmium may have been disposed of in the fill area; this
grit material was disposed of in a number of unrecorded locations around the installation.
Clinker ash, which is the ash from coal boilers, may also have been discarded at this site
in the early 1980s (Dolph, 2005) along with the other fill materials. During the site visit,
areas of discarded concrete rubble were also observed. Currently Hog Island exists as an
inactive area of the naval installation covered with naturalized vegetation. The dirt road
across the island is no longer maintained.

2.3 Summary of Past Investigations and Existing Data

No previous sampling of the soil or sediment at Hog Island has been conducted, though
sediment in Mattawoman Creek in the vicinity of (but not adjacent to) Hog Island was
sampled as part of the Mattawoman Creek study. The Mattawoman Creek study
concluded that sediments in Area 2 (which includes the sediment in the vicinity of Hog
Island) had lower concentrations of chemicals than other study areas; the potential risk to
benthic invertebrate communities, fish, as well as piscivorous birds and mammals in
Area 2 was rated low in the Mattawoman Creek study (Tetra Tech NUS, Inc., 2004). The
majority of material deposited on Hog Island after the fill was applied is likely to be
sewage sludge from one of the two sewage treatment plants at the Indian Head facility
(Fred C. Hart Associates, 1983). Appendix B of the final “Remedial Investigation Report
for the Lab Area (Sites 15,16, 49, 50, 53, 54, and 55)” (CH2MHILL, 2004) contains
sampling results for inorganic chemicals and PCBs for some of the sewage sludge
destined for land application from sewage treatment plant #1 for the years 1987-1999.
While these samples may not represent the particular batches of sludge applied at the
Hog Island site, the results are probably fairly representative overall of the sludge
material used in land applications, and give some idea of the potential inorganic COPCs.
The analyses indicated that concentrations in the sewage sludge were all elevated above
the background concentrations for cadmium, chromium, copper, mercury, nickel, lead,
and zinc (CH2MHILL, 2004, Appendix B). Mercury was found in sludge from sewage
treatment plant 1 at up to 150 ppm in 1988 (CH2MHILL, 2004). The memo in
Appendix B of that report indicates that sludge application material from 1987 and 1988
may have contained mercury exceeding the guidelines for a class I sewage sludge.
Building 102 lab discharged mercury to sewer lines from 1906-1986, and mercury
contamination was discovered in the sewer lines from Building 102 to the sewage
treatment plant in 1989 (CH2MHILL, 2004).

In addition to sewage sludge, cadmium-contaminated sand blast grit may have been
deposited at the site (Tetra Tech NUS, Inc., 2004 and Dolph, 2005). Clinker ash, a
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moisture retaining ash from coal-fired boilers that can be used as a substrate for plant
growth, may also have been deposited at Hog Island, and this ash may contain high
concentrations of metals.

As part of development of the Part 503 biosolids rule, EPA developed lists of candidate
chemicals likely to be present in sewage sludge at levels that might present a risk to
human health and the environment. These chemicals included most metals (arsenic,
antimony, barium, beryllium, boron, cadmium, chromium, copper, lead, manganese,
mercury, molybdenum, nickel, selenium, silver, thallium, tin, titanium, vanadium, and
zinc), some PAHs such as benzo(a)pyrene, as well as SVOCs, coplanar PCBs, dioxins
and dibenzofurans, DDT and other pesticides. The sewage sludge analyses presented in
Appendix B of the “Remedial Investigation Report for the Lab Area (Sites 15,16, 49, 50,
53, 54, and 55)” (CH2MHILL, 2004) do not show PCBs as Aroclors detected in the
sludge.

Sediment samples taken during the Mattawoman Creek study (Tetra Tech NUS, Inc.,
2004) in Area 2 detected some COPCs that may also be found as a result of the sampling
recommended in this work plan, though none of the samples were collected immediately
adjacent to Hog Island. The sediment samples from the area of that study around

Hog Island (Area 2) contained a number of detections of several PAHs above
background/reference values. Numerous metals were detected above background in
Area 2; the most frequent detections were of arsenic, barium, chromium, copper, lead,
mercury, nickel, silver, and vanadium. In Area 2 sediments, concentrations of barium,
mercury, nickel, and silver also exceeded the ecological sediment screening criteria for
that study. In all areas of the Mattawoman Creek study, Aroclor was only detected in one
sample (Aroclor-1248 detected once in Area 1). Several pesticides (DDD, DDE, alpha-
BHC) were detected in the Mattawoman Creek sediment samples, but only in Area 4.

The available information discussed above regarding the materials potentially released to
the environment at Hog Island indicates that metals are likely to be the main chemicals of
potential concern in soil at this site. However, due to the uncertainties in what materials
were deposited at the island and in the varying composition of municipal sludge, a wider
range of analytes including metals, SVOCs (including PAHs), PCBs and pesticides will
be included in the analytical suite to ensure that all potential contaminants of concern will
be analyzed as part of the sampling effort. Explosives will be included in the analytical
suite, as it can not be established that explosives were not discharged to the sewage
treatment plant during the years that the sludge was applied to the soil at Hog Island.
VOCs may be initially present in sludge designated for application as biosolids, but they
are not included as a class of potential COPCs at this site as the application process and
time elapsed since the biosolids were applied to Hog Island would indicate that these
VOCs would have degraded or volatilized by this time.

A background data set for soil is available for the Indian Head installation for comparison
to the soil data to be collected under this work plan. The soil background values were
collected at numerous locations across both Cornwallis and Stump Neck, and are
applicable for comparison to sites across the facility (Tetra Tech NUS, Inc., 2002). The
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background data set originally consisted of 14 surface and 14 subsurface soil samples
The background data set was divided into three data sets: surface soil, high clay (small
grain size) subsurface soil, and a low clay (large grain size) subsurface soil. In the
statistical analysis of these background sets (Appendix E of Tetra Tech NUS, Inc., 2002),
soil grain size was determined to have the largest influence on the concentration of metals
in soil. Sandy soils (larger grain size) tended to have higher concentrations of metals
than the clayey soils (smaller grain size). Subsurface soil also tended to have higher
concentration than surface soils. The surface soil background data was chosen as most
representative for comparison to the Hog Island site even though the area of the site
consists primarily of fill and applied biosolids. The deposited material is unlikely to
correspond to undisturbed surface or subsurface samples. However, surface soil
background samples are more appropriate than subsurface soils for comparison of
potential risks to humans and wildlife because the exposure to fill and other materials at
Hog Island will be similar to exposure to surface soil.

It should be noted that some naturally-occurring inorganic chemicals actually are found
in the background data set at concentrations exceeding the Region III screening levels for
soil for human health and for protection of ecological receptors. The most notable of
these chemicals are arsenic and iron, but other inorganic chemicals are also near or at the
screening level. This emphasizes the importance of distinguishing site concentrations
from background when evaluating site risks from these chemicals.

Although sediment data was analyzed as part of the background report, it is not
considered to represent a definitive background set and is not to be used as background
for comparison to site sediment values. Sediment concentrations representing
background are not currently available, thought there are existing reference area samples
from the Mattawoman Creek study (Tetra Tech NUS, Inc., 2004) that could be
considered in the screening analysis for Hog Island.

Samples of fish tissue were collected, analyzed, and screened for risk to human health as
part of the Mattawoman Creek study (Tetra Tech NUS, Inc., 2004). This work plan does
not propose further analysis of fish tissues or the risks of fish consumption, as these were
investigated adequately during the Mattawoman Creek study.

3.0 CONCEPTUAL SITE MODEL AND INITIAL PROBLEM FORMULATION
3.1 Summary of Site Visit

Currently, Hog Island exists as an undeveloped area within the perimeter of the Navy
installation. The site consists of an elevated area (shown on the topographic map in
Section I.A. of the site checklist in Appendix A) representing the original islet, and a
flatter, wide area of fill between the islet and Cornwallis Neck. Hog Island is surrounded
on three sides by Mattawoman Creek, and the remaining side connects to Cornwallis
Neck at a paved road (Atkins Road). Vegetation on the terrestrial portion of the site
consists of areas of small trees and some areas with large mature trees, both interspersed
with small open fields covered in a mixture of grasses. The eastern end of the island at
the south end of the fill material encompasses a small wetland with well-developed cattail
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vegetation. The wetland is adjacent to Mattawoman Creek and has well-developed
vegetation and saturated soil, though additional characteristics of the wetland were not
determined because the soil is covered with vegetation and debris from vegetation.

Terrestrial and wetland birds apparently use the island extensively, as do deer. Ducks
frequent the portions of Mattawoman Creek surrounding the island, especially during fall,
winter, and spring. A tern was seen fishing in the waters of Mattawoman Creek adjacent
to the island during the site visit (November 3, 2004).

Hog Island itself lies within an area of the installation that currently has access restricted
to installation personnel, but the surrounding area of Mattawoman Creek is frequently
used for recreation by fishermen and boaters.

Although the island has extensive vegetation cover, areas of soil erosion in the apparent fill
were seen along the dirt road crossing the fill section of the island. The slope of the surface
in the fill area also indicates potential for material from the fill area to move toward the
wetland area on the southern shore of the island as well as the northern shore area.

3.2 Conceptual Site Model

The fate and transport portion of the CSM is shown in Figure 2. There are several
potential sources of solid media (sludge, grit, ash) that have been deposited over the years
in the fill area of the island. Contaminants associated with these materials may have been
transported through erosion and surface runoff to the wetland area of the island or into
Mattawoman Creek itself. These potential fate and transport pathways are shown in
Figure 2. The site visit notes in Appendix A describe the physical layout of Hog Island
and the sketch in section I.A. of Appendix A denotes some of the physical and biological
features of the island that contribute to the evidence for the potential pathways described
in the figure below.

Historical Sources Primary Release Impacted media Secondary release
of COPCs Mechanism mechanism
> Surface water > Surface water
runoff
.| Wetland and o Sediment

Sewage Sludge, "|creek sediment 7| resuspension
Sapdblast Grit, » Surface soil

Clinker Ash

> Soil

y
Al

Infiltration |——— | Ground water Surface water

Figure 2. Physical fate and transport model for Site 18
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Based on the site conceptual model and the physical features of the island seen during the
site visit, the footprint of the area of interest has been increased beyond the area estimated
to encompass the initial disposal of the material. The area estimated for initial disposal is
shown in the cross-hatching in Figure 3. During the site visit it was apparent that some of
the transport mechanisms (erosion, surface runoff) described in the site conceptual model
may be occurring at the island, increasing the area over which contaminants may be
potentially distributed. The area proposed for consideration in this work plan is shown
by the area outlined in brown that encompasses the original Site 18 boundaries plus the
additional areas potentially impacted based upon the above information. This outline is
approximate, and is designed to include the larger area of fill material across the island,
the sediment at the north shore of the island adjacent to the fill, and the sediment in the
wetland area (illustrated in green in Figure 3) adjacent to the east side of the island.
Sampling data from the soil and sediment areas of the island will be reviewed to see if
sample results from soil and sediment are similar enough to be evaluated as a single
media (this is discussed further in sections 4 and 5 of the work plan). Subsurface
sampling results are intended primarily to determine the extent of potential contamination
within the soil area of the site. Sampling of surface water and ground water in these areas
is not proposed as part of this work plan; these media would be sampled as part of a later
phase if soil sampling indicated the potential for transfer to the water pathways at
concentrations that may pose a risk. This approach is particularly appropriate to this site
because other anthropogenic sources contribute to concentrations of chemicals in
Mattawoman Creek, and therefore concentrations measured in water in the creek may not
be directly related to contamination from soil and sediment on Hog Island. Further, if no
unacceptable levels of chemical constituents are found in the subsurface soil, then it is
assumed that there is no unacceptable impact potential to ground water.

3.3 Human Health Screening and Refinement Approach
3.3.1 Human Health Step 2 Screening

Hog Island currently exists as an undeveloped area that lies within an industrial
production area of the naval installation. Under the current use, the expected exposure of
human receptors to soil would occur during either recreational exposure, routine
maintenance of the island in its current state. Any future development of the island
would also necessitate evaluation of exposure of construction workers at the site. The
exposure pathways included in these exposures include incidental ingestion of soil and
dermal exposure to soil. Under the current use scenario, the expected exposure to
sediment would occur during potential recreational exposure, such as fishing or boating
in the vicinity of Hog Island. The exposure pathways included in this sediment exposure
scenario are primarily incidental ingestion of sediment and dermal exposure of sediment.
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Legend
= Area considered in
sampling design
IR Site 18
I Wetland area
[ Dirt/gravel road
I Paved road

Figure 3. Initial footprint and revised area of interest for Hog Island sampling

A flowchart of the human health screening process is presented below in Figure 4; this
human health screening approach is based on Navy and EPA Region III guidance.

The initial screening for potential risks to human health will use maximum concentrations
of chemicals and the residential human health screening levels from EPA Region III for
soil. These screening values are based upon the same exposure pathways as those
anticipated in the current and future use of the site, but the residential screening levels
assume much higher levels of exposure than occur under the current land use, or under a
construction worker scenario for any future development of the site. However, these
screening levels are appropriate for determining if concentrations of contaminants at the
site warrant any additional investigation because they would be protective of both the
current use of the area (an undeveloped area within an industrial area) and potential
future uses with higher exposure. These future uses may involve transfer of the land or
the area being moved outside the security perimeter for the current industrial use of the
surrounding land. Chemicals designated as carcinogens will be compared directly to the
EPA Region III screening level. Noncarcinogenic chemicals will be compared to one-

Sampling Work Plan for Hog Island 8 Final Version June 2005




tenth of the EPA Region III screening levels (i.e., to a threshold hazard quotient of 0.1) to
account for potential interactions between these noncarcinogenic chemicals. EPA Region
IIT screening levels for both carcinogenic and noncarcinogenic chemicals are presented in
Appendix B.

Develop EPC
(EPC = Max in Step 2)

Screening level No
available?

Step 2

Concentration/
Rose Below screening
level?

Eliminate as COPC

Below
available
hackground?

Retain as COPC

Figure 4. The human health risk screening (Step 2) and screening
refinement (step 3) process

Eliminate in
uncertainty
analysis

Step 3

Concentrations of chemicals in sediment are generally screened for human health against
ten times the soil screening value for that chemical; this approach accounts for the lower
exposure of humans to sediment in tidal areas compared to the exposure to terrestrial soil.
The modifications to the threshold criteria (HQ=0.1) for noncarcinogenic chemicals still
applies; in practice this means that sediment is screened against ten times the Region II1
soil screening level if the chemical being screened is a carcinogen, and directly against
the Region III soil screening level if the chemical is not a carcinogen. The unadjusted
Region III screening levels for soil are provided in a table in Appendix B.

Another potential pathway for human exposure to chemicals is through bioaccumulation
in fish consumed by recreational anglers in Mattawoman Creek. Tissue samples of fish
have already been analyzed and a risk screening comparing these levels to Region III fish
tissue RBCs was conducted as part of the Mattawoman Creek study completed in 2004
(Tetra Tech NUS, Inc., 2004), so additional tissue collection and analysis is not proposed
as part of this work plan. Over the expanse of Mattawoman Creek and the surrounding
area, fish tissue concentrations of some chemicals are elevated enough that a regional
fishing advisory is currently in place (MDE, 2004). In addition, concentrations of
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chemicals within fish in Mattawoman Creek are likely to be more reflective of regional
sediment concentrations and do not correspond to chemical concentrations found at
Hog Island.

3.3.2 Refinement of Human Health Screening (Step 3)

Chemicals with concentrations exceeding screening thresholds in the Step 2 screening
will be evaluated further as part of the Step 3 COPC refinement process also shown in
Figure 4. For human health this refinement step involves comparison of concentrations
of chemicals above the human health screening values to background values for the same
chemical. If the maximum detected concentration in the soil or sediment at Hog Island is
below the soil background concentration, the chemical will be eliminated from further
evaluation as part of the uncertainty discussion. If the sample results are adequate to
support a statistical comparison of distributions, chemicals with concentration
distributions not statistically significantly different from background will also be
eliminated from further evaluation as part of the uncertainty analysis even if the
maximum concentration exceeded the background concentration. If the site data is
adequate for statistical analysis and the chemical is not eliminated during the background
comparison, the 95% UCL of the mean concentration may be used as the exposure
concentration in place of the maximum concentration during the refinement step to more
realistically assess the potential exposure at the site (EPA, 2002).

3.4 Ecological Screening Approach
3.4.1 [Initial Ecological Problem Formulation and Step 2 Screening

Hog Island contains both terrestrial and wetland areas in which wildlife receptors may be
exposed to contaminants. Due to the small size of the site (approximately 1.8 acres),
terrestrial receptors frequenting Hog Island are likely to use both the terrestrial and
wetland areas of the site for foraging. Wetland species are likely to frequent primarily the
wetland area of the island. Screening of the site will therefore be based on both wetland
assessment endpoints and assessment endpoints representative of species likely to use
both the terrestrial and wetland areas. The first terrestrial assessment endpoint for this
ecological risk screening is protection of soil biota and plants. Comparison of the
concentration of chemicals at the site to EPA Region III soil screening benchmarks and
EPA Eco-SSLs is designed to be protective of this assessment endpoint as well as
protective of direct exposure to birds and mammals at higher trophic levels (EPA, 1995
and EPA, 2003). Protection of the bird and mammal species within this food web from
chemicals bioaccumulating within the food chain represents the second terrestrial
assessment endpoint for the ecological screening of Hog Island. The first wetland
assessment endpoint for this ecological risk screening is protection of aquatic organisms
including benthic invertebrates and fish. Evaluation by comparison with EPA Region 11
sediment screening levels is designed to be protective of the overall benthic ecosystem
and all the assessment endpoints that represent that ecosystem. Protection of the bird and
mammal species within this food web from chemicals bioaccumulating within the food
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chain represents the second wetland assessment endpoint for the ecological screening for
Hog Island.

The generalized food web in Figure 5 includes both terrestrial and wetland receptors that
can be used as measures for these assessment endpoints. Species representing birds and
mammals using both habitats were chosen as site-wide receptors: the raccoon and the
mallard were chosen as the receptor species. In order to screen for potential risk through
the food chain at different trophic levels, the mallard will be modeled using three
different diets (100% plant, 100% invertebrate, and a 90% plant and 10% invertebrate
omnivorous diet) and the raccoon will be modeled as an omnivore consuming plants,
flesh, and invertebrates. Sediment concentrations will be screened against Region III
BTAG screening levels for sediment for protection of the first wetland assessment
endpoint. In order to screen for potential risk through the food chain at different trophic
levels, the great blue heron will be modeled using a 100% fish diet and for protection of
wetland mammals the raccoon will also be modeled with a 100% fish diet. Figure 6
shows the feeding guilds within the food web for which each proposed wetland or site-
wide receptor is protective. Exposure concentrations for wetland receptors would be
calculated based only on the concentration within the wetland. Because these site-wide
receptors access both soil and sediment at Hog Island, the exposure concentration for
each chemical for each of these receptors will be weighted by the area of the island
occupied by that media (soil or sediment). The exposure concentration for the mallard,
for example, would therefore be: ((soil conc)*(terrestrial area of island) + (sediment
conc)* (area of wetland))/2.

Consumers Intermediate Carnivores »| Top Carnivores (birds
Carnivores (birds, mammals, reptiles) and mammals)
A A A A
»a A
Y Ll
Insectivorous Omnivorous Omnivorous Omnivorous
Omni Birds, Mammals, fish Birds Mammals
mnivores X
and Reptiles T A A A
I
Herbivores . " -
(includes Herbivorous Herbivorous Herbivorous
granivores, Invertebrates Birds Mammals
frugivores, browser/ A T A A AA T A T
grazers)
Producers
Vascular Herbaceous Woody Shrubs Conifers & Narrow- Deciduous
Plants : Plants leaf Evergreens Trees

Decomposers 1

Chemical Mechanical (invertebrate

(fungi, bacteria) \/y detritivores, scavengers)

Figure 5. Generalized site-wide (terrestrial and wetland) food web for Hog Island
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Figure 6. Proposed site-wide receptors and the feeding guilds represented by those
receptors

In both the terrestrial and wetland areas, the primary exposure of mammals and birds is
through ingestion of soil or sediment, and for bioaccumulating compounds, through the
ingestion of contaminated prey. Dermal contact and inhalation of vapors are not
considered significant pathways of exposure for birds and mammals (EPA, 2003 ). For
bioaccumulating compounds, risks will be assessed for birds and mammals through food
chain modeling and comparison of dose to TRVs. Exposure parameters for each of the
receptors (mallard, heron, raccoon) are given in Tables 1, 2, and 3, respectively. The
food consumption values for each modeled diet for the receptors modeled using more
than one diet (the raccoon and mallard) are provided in Table 4. TRVs for comparison to
the dose through food chain modeling will be obtained from the Oak Ridge National Lab
(ORNL) set of TRVs (Sample et al. 1996) unless the ORNL number has been superseded
by development of a TRV in the EPA Ecological Soil Screening Level (Eco-SSL)
process (EPA, 2003). If no ORNL TRV exists, a mammalian or avian TRV will be
obtained from the Los Alamos National Lab ecological risk database (ECORISK 2.1). If
neither source contains a TRV, then the chemical will be retained for further screening
refinement. A dose for each chemical calculated with these exposure parameters and the
equations given below the tables will be compared to the TRV for that chemical. Once
exposure concentrations and TRVs have been developed, the ecological risk screening
will be conducted as shown in the ecological risk flow process diagram in Figure 7.
Initial exposure point concentrations (EPCs) for both comparison to the BTAG screening
levels and food chain modeling will use the maximum detected concentration of a
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chemical in soil and sediment. If screening with the maximum concentration indicates a
potential for ecological risk, then a 95% UCL of the mean concentration will be
developed as the EPC for screening against the same ecological screening levels.

Table 1. Mallard (Site-wide Receptor) Exposure Parameters
Equation Term Value Source
IRseq 0.00198 kg/d | Calculated as 3.3% of Total Ingestion Rate. Considered in
equations 1-4 as a separate term in addition to total food
ingestion. Mallard sediment ingestion rate of 3.3% from
Beyer et al. (1994).
IRotal 0.06 kg/d Total Ingestion Rate of 0.06 kg/d calculated using allometric
equation for non-passerine birds from Wildlife Exposure
Factors Handbook (EPA, 1993).
BAF piant Chemical- Literature values including EPA (2003, Attachment 4-1),
specific EPA (1999), and Baes et al. (1984)
BAFi. Chemical- Literature values including EPA (2003, Attachment 4-1),
specific EPA (1999), and Connell and Markwell (1990)
BSAFsh Chemical- Values from EPA, 2001
specific
Site Use Factor |1 A SUF of'1 is used to be protective of all omnivorous birds
for which the mallard serves as a surrogate. Based on
reported home ranges, a more realistic SUF for mallard in this
area would likely be between 0.05 and 0.1.
Body Weight 1.16 kg Average of the mean values of three studies reporting weights
(BW) of adult mallards of both sexes, reported in Wildlife Exposure
Factors Handbook (EPA 1993)
Table 2. Raccoon (Site-wide and Wetland Receptor) Exposure Parameters
Equation Term Value Source
IRseq 0.03 kg/d | Calculated as 10% of Total Ingestion Rate. Considered in
equations 1-4 as a separate term in addition to total food
ingestion. Raccoon sediment ingestion rate of 10% from Beyer
et al. (1994).
BAFpiant Chemical- | Literature values including EPA (2003, Attachment 4-1), EPA
specific (1999), and Baes et al. (1984)
IRotal 0.3 kg/d Total Ingestion Rate of 0.3 kg/d calculated using allometric
equation for all mammals from Wildlife Exposure Factors
Handbook (EPA 1993).
BAFi. Chemical- | Literature values including EPA (2003, Attachment 4-1), EPA
specific (1999), and Connell and Markwell (1990)
BSAFish Chemical- | Values from EPA, 2001
specific
SUF 1 A SUF of 1 is used to be protective of all omnivorous mammals
for which the raccoon serves as a surrogate. Based on reported
home ranges, a more realistic SUF for raccoon in this area
would likely be between 0.05 and 0.1.
BW 6 kg Average of the mean values of studies reporting weights of

adult raccoons, reported in Wildlife Exposure Factors
Handbook (EPA, 1993)
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Table 3. Great Blue Heron (Wetland Receptor) Exposure Parameters
Equation Term Value Source
IRseq 0.002 kg/d | Calculated as 2% of Total Ingestion Rate. Total Ingestion of
(dry wt) 0.105 kg/d (dry wt) based on ingestion rate of 0.18 kg/kg-d
(wet wt) from Wildlife Exposure Factors Handbook (EPA
1993) adjusted for body weight and converted to dry wt by
assuming average of 75% moisture in prey items. Sediment
ingestion rate of 2% from Beyer et al. (1994), based on
estimates for blue-winged teal and ring-necked ducks.
BSAF;sh Chemical- | Values from EPA, 2001
specific
IRfish 0.105 kg/d | Calculated as 100% of Total Ingestion from EPA (1993). The
four studies listed in EPA 1993 report the diet of the great
blue heron as comprised of 94 - 100% fish, with
invertebrates, amphibians, birds and mammals comprising the
non-fish portion of the diet. For the purposes of evaluating
risk to piscivores, the great blue heron will be assumed to
have a diet of 100% fish
SUF 1 Although great blue herons may disperse large distance from
roosting sites to feeding sites, EPA (1993) reports feeding
territories as small as 1.5 acres.
BW 2.336 kg Mean of all adult body weights reported in Wildlife Exposure
Factors Handbook (EPA, 1993)
Table 4. Dietary Composition Used in Food Chain Modeling for Mallard and
Raccoon
Mallard as Mallard as Mallard as Raccoon as Raccoon as
Herbivore Omnivore (a) Insectivore Omnivore (b) Piscivore
Ingestion | Percent Percent Percent Percent Percent
term of diet | Kg/d | ofdiet | Kg/d | ofdiet | Kg/d | ofdiet | Kg/d | of diet | Kg/d
IRptant 100 0.06 90 0.054 0 0 40 0.12 |0 0
IRiny 0 0 10 0.006 100 0.06 50 0.15 |0 0
IRfish 0 0 0 0 0 0 10 0.03 | 100 0.3

(a) A study of adult mallards in coastal marshes in Louisiana in winter found that plant material made
up more than 90% of the mallard diet (EPA, 1993). Although EPA (1993) also reports studies
have shown animal material to make up a large part of the diet of breeding females, mallards do
not breed in Mattawoman Creek, but do occur in winter. Vertebrates make up a negligible portion
of the mallard diet, so ingestion is assumed to be zero for the purposes of this model.

(b) A study of raccoons in Maryland forested bottomland found that plant material made up ~40% of
the raccoon diet when averaged across all four seasons, ranging from less than 5% in spring to
~60% in fall and winter. Invertebrates made up ~50% of the raccoon diet when averaged across all
four seasons, ranging from ~25% in fall and winter to 82% in spring fish and other vertebrates
made up ~10% of the raccoon diet when averaged across all four seasons, ranging from ~3% in
fall to 16% in winter and spring (Llewellyn and Uhler as reported in EPA, 1993).
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The equations shown below incorporate these parameters to assess the dose through the
food chain for comparison to the TRV of each of the receptors:

3.4.1.1 Site-Wide Receptor Equations (raccoon as omnivore, mallard as omnivore,
mallard as insectivore, and mallard as herbivore)

Equation 1. Food Chain Model Dose Equation (inorganic constituents):

l(Csed * IRsed )+ (Csed * BAFpIant * IRpIant)+(Csed * BAI:inv * IR )+ (C

BW

sed

* BSAF. . *IR.. |[SUF
Dose _ fish fish J

where:
Csed = concentration of chemical in the soil/sediment (mg/kg dry wt.)
IRseq = incidental soil/sediment ingestion rate of the receptor (kg/d dry wt.).
BAFpiant = soil/sediment to plant bioaccumulation factor for chemical (unitless)
IRpiant = plant ingestion rate of the receptor (kg/day dry wt.)
BAF;,, = soil/sediment to invertebrate bioaccumulation factor for chemical
(unitless)
IRiny = invertebrate ingestion rate of the receptor (kg/day dry wt.)
BSAFiish = soil/sediment to fish bioaccumulation factor for chemical (unitless)
IRsish = fish ingestion rate of the receptor (kg/day dry wt.)
SUF = site use factor
BW = receptor body weight

Equation 2. Food Chain Model Dose Equation (organic constituents):

0/ 1 i
|:(Csed * IRsed )+ ((Csed * BSAFﬁSh * A)Llpl%ﬂ'ocj * IRfishj + (Csed * BSAFIHV * IRinV)+ (Csed * BSAFpIaLnt * IRpIanl )JSUF

BW

Dose =

where:
Csed = concentration of chemical in the sediment (mg/kg dry wt.)
IRseq = incidental sediment ingestion rate of the receptor (kg/d dry wt.).
BSAFish = biota-sediment accumulation factor for fish(unitless)
%Lipid = % lipid in forage fish tissue (dry wt) as a proportion.
%TOC = % Total Organic Carbon in sediment (dry wt) as a proportion
IRsish = fish ingestion rate of the receptor (kg/day dry wt.)
BSAF,, = biota-sediment accumulation factor for invertebrates (unitless)
IRiny = invertebrate ingestion rate of the receptor (kg/day dry wt.)
BSAF;jant = biota-sediment accumulation factor for plants (unitless)
IRpiant = plant ingestion rate of the receptor (kg/day dry wt.)
SUF = site use factor
BW = receptor body weight
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In equations 1 and 2, the ingestion rate (IR) for each food type is set to correspond to the
desired percent of diet for the receptor as described in Table 4.

3.4.1.2 Wetland receptor equations (raccoon and great blue heron each with 100%
fish diet)

Equation 3. Food Chain Model Dose Equation (inorganic constituents):

|_(Csed * IRsed )+ (Csed * BAFfish * IRfish )}k SUF
BW

Dose =

where:
Cseq = concentration of chemical in the soil/sediment (mg/kg dry wt.)
IRseq = incidental soil/sediment ingestion rate of the receptor (kg/d dry wt.).
BAFiish = soil/sediment to fish bioaccumulation factor for chemical (unitless)
IRsish = fish ingestion rate of the receptor (kg/day dry wt.)
SUF = site use factor
BW = receptor body weight

Equation 4. Food Chain Model Dose Equation (organic constituents):

C.., *BSAF,,, *%Lipid
|:(Csed * IRsed )+[( ’ " TP A)TOCJ* IRﬁSh J:|SUF

BW

Dose =

where:
Cseq = concentration of lead in the sediment (mg/kg dry wt.)
IRseq = incidental sediment ingestion rate of the great blue heron (kg/d dry wt.).
BSAFish = biota-sediment accumulation factor (unitless)
%Lipid = % lipid in forage fish tissue (dry wt) as a proportion.
%TOC = % Total Organic Carbon in sediment (dry wt) as a proportion
IRsish = fish ingestion rate of the receptor (kg/day dry wt.)
SUF = site use factor
BW = receptor body weight

Modeling for food chain dose for organic chemicals requires additional factors, provided
in Table 5 below:
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Table 5. BSAF, %Lipids, and % TOC Information Used in Food-chain Model

Equation Term Value Source

BSAFsh Chemical-specific | Values from EPA, 2001

BSAFi Chemical-specific | Literature values including EPA (2003, Attachment 4-1),
EPA (1999), and Connell and Markwell (1990)

BSAFpiant Chemical-specific | Literature values including EPA (2003, Attachment 4-1),
EPA (1999), and Baes et al. (1984)

%Lipid 0.133 Average dry weight lipid content of adult killifish caught
during the Potomac River investigation, expressed as a
proportion

%TOC site-specific value | Average total organic carbon concentration in Hog

from samples Island sediment samples, expressed as a proportion.
Develop EPC 4

(EPC = Max in Step 2)
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Figure 7. Flow diagram illustrating the ecological screening and refinement process
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3.4.2 COPC Refinement (Step 3a)

In Step 2 of the ecological risk screening process, maximum concentrations are used as
the exposure concentration. In Step 3a of the COPC refinement process, 95% UCL of the
mean concentration is substituted for the maximum concentration. The 95% UCL of the
mean concentration provides a better estimate of the potential exposure of a receptor,
because the relatively large mammals and birds used in this screening are unlikely to
receive all their exposure to a chemical at the location of the maximum detected result.
The screening refinement can also include adjustment of the exposure concentration
based on bioavailability for chemicals for which that information is available. In the
screening refinement the concentration of chemicals at the site will be compared to
background concentrations. If the maximum detected concentration in the soil or
sediment at Hog Island is below the soil background concentration established in the
Background Soil Investigation Report (Tetra tech NUS, Inc., 2002), the chemical will be
eliminated from further evaluation as part of the uncertainty discussion. If the sample
results are adequate to support a statistical comparison of distributions, chemicals with
concentration distributions not statistically significantly different from background will
also be eliminated from further evaluation as part of the uncertainty analysis.

4.0 DATA QUALITY OBJECTIVES FOR IR SITE 18 (HOG ISLAND) TIER I
SCREENING RISK ASSESSMENT WORK PLAN

1. State the Problem

Municipal sludge, cadmium-contaminated sand blast grit, and possibly clinker ash from
furnaces were deposited as fill in the marshy area between Hog Island and the mainland
along Mattawoman Creek. The sewage sludge was applied as an amendment for wildlife
feeding plots on the island. While no previous sampling has occurred at this site, it has
been selected for inclusion in the site screening process (SSP). The purpose of this
process is to develop a sampling plan and collect samples to determine if this site will
require further evaluation and possibly remediation to protect human health and the
environment.

2. Identify the Decisions
Primary Question:

Does Hog Island have contaminants in the soil or wetland sediment at concentrations that
may represent a threat to human health and/or ecological receptors in the environment?

Subordinate Questions:

Do soil and sediment around Hog Island have concentrations of chemicals at levels
representing a potential threat to human health?
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Do soil and sediment around Hog Island have concentrations of chemicals that represent
a potential threat to species at the site either through direct contact or through food-chain
bioaccumulation?

Are the concentrations of chemicals at Hog Island higher than the concentrations of those
same chemicals in the background for soils at Indian Head, indicating that the material
represent contamination of the environment and not application of clean fill and soil
amendments?

3. Identify Inputs to the Decision

Identify likely potential COPCs based on process knowledge and literature information
regarding biosolids.

Identify concentrations of these COPCs in surface and subsurface soil within the fill area
of Hog Island

Identify concentrations of these COPCs in surface sediment in the adjacent wetland area
that may have been impacted by deposition of fill or by runoff/erosion from the site

Determine analytical methods with adequate sensitivity to quantitatively measure likely
COPC concentrations at ecological or human health screening thresholds.

Identify appropriate sediment and soil screening benchmarks for ecological receptors and
human health

4. Define the Study Boundaries

The area delineated on the site sketch in Appendix A, the site scoping checklist, is the
approximate extent of the area that may have been impacted by deposition of material or
by erosion and surface runoff. This area represents the area of interest for sampling.

The soil in the fill area and the sediment in the wetland area are considered as one unit
upon which decisions will be made for potential risk to site-wide receptors. The
sediment in the wetland area is considered as one unit upon which decisions will be made
for potential risk to wetland receptors. Comparisons to background will made using both
the surface soil and sediment provided that the distribution of concentrations of chemicals
in the samples supports consideration of the surface soil and sediment together.
Subsurface soil will be evaluated as part of the determination of the extent of
contamination. The undisturbed area of Hog Island that has elevated terrain and clearly
different soil substrate will not be considered in this study. Mattawoman Creek and its
sediment away from the shoreline adjacent to Hog Island will also not be considered in
this study.

Due to the disturbed nature of the soil being sampled, a single surface and a single
subsurface sample with some separation between them in the soil column collected at
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each soil sampling location should be adequate to characterize the soil at the site. Surface
soil will be considered as 0-0.5 ft bgs. Because the water table is likely to be quite
shallow and quite variable under Hog Island, subsurface soil will be operationally defined
as the 6 inches just above the saturated zone (this will probably correspond to 1-2 ft
below the ground surface). Only surface sediment samples (0—0.5 ft below sediment
surface) will be collected at each sample location in the wetland area of the site.

The background values used for comparison to the site in the COPC refinement step are
the base-wide background data for surface soil and subsurface soil (Tetra Tech NUS, Inc.
2002)

5. Develop a Decision Rule
Human Health Decision Rules:

Step 2, Screening Decision Rule:

+ If the maximum concentration of a chemical in soil/sediment exceeds its
respective screening benchmark or if no screening benchmark/TRYV is available,
then that chemical is identified as a COPC and carried forward to screening
refinement

Human Health Refinement Decision Rule:

+ If the distribution of concentrations of a chemical in soil/sediment at the site is
higher than the background distribution of concentrations of that chemical in
soil/sediment using the methods described in section 3.3.2, then that chemical is
identified as a COPC and retained for further investigation.

Ecological Decision Rules:

Step 2 Screening Decision Rule:

+ If the maximum concentration or food chain dose of a chemical in soil/sediment
exceeds its respective screening benchmark or food chain TRV, or if no screening
benchmark/TRYV is available, then that chemical is identified as a COPC and
carried forward to screening refinement

Ecological Refinement Decision Rule:

¢ Ifthe 95% UCL concentration or food chain dose of a chemical in soil/sediment
exceeds its respective screening benchmark or food chain TRV, or if no screening
benchmark/TRYV is available, then that chemical is identified as a COPC and
carried forward to the bioavailability comparisons.

+ Ifarange of literature values exist for bioavailability (usually only for metals)
then the 95% UCL concentration or food chain dose of a chemical in
soil/sediment as modified by a bioavailability factor will be compared
qualitatively to its respective screening benchmark or food chain TRV to see if
the COPC can be eliminated from further consideration for potential ecological
risk. Otherwise, the chemical is identified as a COPC and carried forward to the
background comparisons.
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+ If the distribution of concentrations of a chemical in soil/sediment at the site is
statistically higher than the background distribution of concentrations of that
chemical in soil/sediment, then that chemical is identified as a COPC and retained
for further investigation.

6. Evaluate Decision Errors

If the variance of the background data sets differs greatly from the variability in site
concentrations, the proposed sample design may under- or overestimate the concentration
of the chemical at the site and therefore lead to an under- or overestimate of risk for
exposure to the site. Assuming that the site concentrations are adequately characterized,
the screening benchmarks are conservative enough to minimize decision error in not
considering the site contaminated (to a level corresponding to potential risk) when the
site is contaminated. Human health benchmarks are also based on the most conservative
potential site future use (residential) and therefore very unlikely to lead to the site being
considered below acceptable risk levels when it is not. Ecological screening benchmarks
are based on conservative estimates of potential effects. Statistical comparison to
background distributions for both human health and ecological risk screenings will use an
alpha value of 0.05 and a beta value of 0.20 (80% power) to give the ability to
discriminate between background concentrations and potential site concentrations as
described in Section 5.0.

7. Optimize a Design for Obtaining Data

The samples will be used in two types of comparisons: 1) a comparison of the maximum
site concentration (or the 95% UCL of the mean concentration in the refinement step) to
screening levels, and 2) comparison of the distribution of concentrations at the site to the
distribution of concentrations in the background data set. Because the comparison to
screening levels involves only a direct comparison of a site concentration value to a
single screening value, the sampling design was based on optimizing the comparison
between the distribution of concentrations at the site and the distribution of
concentrations in the background data set. The sampling design is based on two criteria:
ability to determine shifts in distributions of COPC concentrations at acceptable error
probabilities, and ability to determine changes in COPC distribution types at acceptable
error probabilities. Distribution of the surface soil background concentrations of arsenic,
cadmium, and mercury in surface soil were used to determine the sample size necessary
to meet the error limits for comparison with site concentrations. One outlying value was
removed from the cadmium background data set and one outlying value was removed
from the arsenic background data set as described in Appendix C because an examination
of the distribution of concentrations of these metals (shown in Appendix C) that these
outlying values do not accurately represent background concentrations. Statistical
comparison to background distribution will use an alpha value of 0.05 and a beta value of
0.20 (80% power). With a sample size of ten sample locations, this design would be
expected to give the ability to discriminate a 60 % difference between background and
site concentrations of arsenic (delta of 0.6). These same error limits provide a delta of
0.8 for the comparison to background cadmium concentrations, and 45% for comparisons
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to mercury concentrations. Table 6 shows the mean background concentration for each
of the three metals used to develop the sampling design and the minimum amount higher
that concentration would have to be at the Hog Island site in order for the statistical
comparison to be expected to distinguish between the site and background concentration
distributions. This sample size is based on the use of parametric tests (name test) to
distinguish the two concentration distributions. If a nonparametric test must be used
because the distribution of the sample concentrations at the Hog Island site do not have
an identifiable distribution, the sample size would need to be increased by 16 %, which
corresponds to two additional samples. Because the source of the soil in the fill area of
Hog Island is not known and additional materials such as biosolids were also added, this
work plan recommends increasing the sample size to 12 sample locations to allow the use
of non-parametric tests for comparisons to background. Table 6 shows the minimum
value for the mean concentration at the site that could be distinguished from background
with the recommended sample size of 12 locations. This sample size should also be
adequate for comparison to screening benchmarks for human health and ecological risk,
which will be based on a comparison of point estimates, not distributions (because the
screening values are point estimates). Figure 8 in Section 5.0 shows the topographic map
of Hog Island and the surrounding terrain with the area of interest and the proposed
sampling locations.

Table 6. Minimum Differences Detected using Twelve Samples and Recommended
Background Data Set

Analyte Arsenic Cadmium Mercury
Number of samples in background data set 23 21 24
Background Mean (mg/kg) 4.4 0.16 0.07
Difference* seen (alpha=0.05,power=80%) 57% 73% 43%
Detected Site Mean (mg/kg) 6.9 0.28 0.10

* Relative Percent Difference (Lpkgd - Hsite)/ Hoked

5.0 EXPERIMENTAL DESIGN

The experimental design developed in this work plan is intended to adequately represent
the Hog Island site for evidence of past releases using the following approach to sample
soil and wetland sediment, which may potentially contain contaminants associated with
past releases at the Hog Island site. As outlined in Step 7 of the DQOs, the sampling
design was based on optimizing the comparison between the distribution of
concentrations at the site and the distribution of concentrations in the background data set
to determine if concentrations at Hog Island are elevated to an extent that indicates
releases of chemicals have occurred at Hog Island.

Parameters for potential variability of COPCs used for sampling number determination
were based on variability seen in arsenic, mercury, and cadmium in background data set.
These potential COPCs chosen for following reasons: arsenic because concentrations
exceed screening levels in background, mercury because concentrations exceed screening
levels in Mattawoman Creek, and cadmium because historical site information indicates
this may represent a major component of the releases at this site. The sampling design is

Sampling Work Plan for Hog Island 22 Final Version June 2005




based on two criteria: ability to determine shifts in distributions of COPC concentrations
at acceptable error probabilities, and ability to determine changes in COPC distribution
types at acceptable error probabilities. The design recommends 12 total locations to be
sampled to characterize the soil and sediment areas of the site. Of the twelve proposed
locations shown in Figure 8, 6 of the sample locations are in the soil areas, and 6 lie in
the wetland area sediment. The 6 soil locations would have both a surface and subsurface
sample taken; the wetland area would have only surface samples. The surface soil and
sediment samples will be evaluated to determine if these two areas have similar
concentrations of COPCs and therefore the two sets of samples can be combined for
assessing exposure to humans and to site-wide ecological receptors. The subsurface
samples are intended primarily for determining the extent of contamination and the
potential for a threat to groundwater. The total number of samples collected would be 18
samples: 12 surface samples and 6 subsurface samples.

Table 6 shows the minimum difference that would have to exist between the mean value
for background and the mean value at the site in order for the difference in mean
concentrations to be statistically significant based on the recommended twelve sampling
locations. These differences required in mean values to determine whether site
concentrations differ from background are small enough that the proposed sampling
effort should determine if releases have occurred at the Hog Island site.

PNNL’s Visual Sample Plan (VSP) software (PNNL, 2004) was used to provide
proposed locations based on a random sampling design using a grid sample pattern with a
random start point and without an assumption of normal distribution of concentrations to
determine the design. Based on these specifications, VSP will generate any number of
sets of proposed sampling locations. The recommended set of twelve proposed locations
is provided below in Figure 8.

Legend
Sediment sampling
location
Soil sampling location
IR Site 18
Wetland area considered
in sampling design
Terrestrial area
considered in sampling
design
Road

Figure 8. Proposed sampling locations within area of interest at Hog Island
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One surface and one subsurface soil sample will be collected at each sample location at
the site. Surface soil will be considered as the 0—0.5 ft below ground surface (bgs) range
to match the common EPA definition of surface soil. Because the water table is likely to
be quite shallow and quite variable under Hog Island, subsurface soil will be
operationally defined as the 6 inches just above the saturated zone (this will probably
correspond to 1-2 ft below the ground surface). Due to the disturbed nature of the soil
being sampled, a single surface and a single subsurface sample with separation between
them in the soil column should be adequate to characterize the soil at the site and the
potential for adverse ground water impact. Only surface (0-0.5 ft bgs) sediment samples
will be collected in the wetland area of the site. Table 7 provides a summary of the
samples and analyses for the site investigation.

6.0 HOG ISLAND FIELD SAMPLING AND ANALYSIS PLAN

The analytical plan for soil and sediment sampling that will be conducted at Hog Island,
Indian Head, Maryland includes several categories of analytes. The analytes include
metals and other elements, Semi-Volatile Organic Compounds (SVOCs) with particular
interest in Polyaromatic Hydrocarbons (PAHs), Pesticides, PCBs, and High Explosives.
Grain size, moisture content, and total organic carbon (TOC) will also be collected to
determine matrix properties and assist in the interpretation of analyses. The objective of
this section is to propose the appropriate analytical methods for the likely analytes of
interest at Hog Island. This information is summarized below. The complete discussion
of recommended methods and reporting limits appears in Appendix D. Detailed
sampling procedures are presented in Appendix E, and field operation details are
presented in Appendix F.

6.1 Summary of Chemical and Physical Methods

Metals/Elements: Combination of ICP-MS (EPA 6020) for all analytes is appropriate if
the required reporting limits can be achieved. If necessary, GFAA using EPA 200.8/6020
and 7000 series or NOAA Status and Trends methods may be required for several
elements. Digestion must NOT include HF.

Polyaromatic Hydrocarbons (PAHs): EPA Method 8270 using Single Ion Monitoring
(SIM).

SVOCs, without PAHs, but to include TICs: EPA Method 8270 in scan mode for acids
and bases (PAHs not required). The top 30 TICs for each sample will be included in the
report.

Pesticides: EPA Method 8081 can be selected as a first choice if the reporting limits are
achieved. If necessary, NOAA Status and Trends method may be required.

PCBs: EPA Method 8082 can be selected as a first choice if the reporting limits are
achieved. If necessary, or NOAA Status and Trends method may be required.
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Table 7. Sampling and Analysis Summary
Laboratory Analysis ©
” s S
X Coordinate | Y Coordinate - O« ) » S = £
Planar NAD | Planar NAD | Sample 3 g E 2 3] e 8 S s
Location | Sample Number | 83 (meters) | 83 (meters) Depth = n A A = = = = o
Terrestrial Soil

S18SS001 S18SS0010101 1259977.43 332045.03 0-0.5 bgs® X X X X X X X X
S18SB001 | S18SB0010201 | 1259977.43 332045.03 SS®+0.6 X X X X X X X X
S18SS002 | S18SS0020101 1260102.52 | 332045.03 0-0.5 bgs® X X X X X X X X
S18SB002 | S18SB0020201 |1260102.52 | 332045.03 SS ®+0.6 X X X X X X X X
S18SS003 | S18SS0030101 1259914.89  |331936.71 0-0.5 bgs® X X X X X X X X
S18SB003 |S18SB0030201 |1259914.89 |331936.71 SS®+0.6 X X X X X X X X
S18SS004 | S18SS0040101 1260039.98 331936.71 0-0.5 bgs® X X X X X X X X
S18SB004 |S18SB0040201 |1260039.98 |331936.71 SS®+0.6 X X X X X X X X
S18SS005 | S18SS0050101 1260165.06 | 331936.71 0-0.5 bgs® X X X X X X X X
S18SB005 | S18SB0050201 |1260165.06 |331936.71 SS®+0.6 X X X X X X X X
S18SS006 | S18SS0060101 1259977.44 | 331828.38 0-0.5 bgs® X X X X X X X X
S18SB006 |S18SB0060201 | 1259977.44 |331828.38 SS®+0.6 X X X X X X X X

Wetland Sediment
S18SD007 |S18SD0070101 |1260102.52 |331828.38 0-0.5 bgs® X X X X X X X
S18SD008 | S18SD0080101 | 1260227.60 | 331828.38 0-0.5 bgs® X X X X X X X
S18SD009 |S18SD0090101 | 1260039.98 | 331720.05 0-0.5 bgs® X X X X X X X
S18SD010 |S18SD0100101 | 1260165.06 | 331720.05 0-0.5 bgs® X X X X X X X
S18SDO11 | S18SD0110101 | 1260102.52  |331611.72 0-0.5 bgs® X X X X X X X
S18SD012 |S18SD0120101 | 1260227.60 | 331611.72 0-0.5 bgs® X X X X X X X

(a) bgs =below ground surface; (b) SS = saturated soil (top of water table); (c) Only soil samples shall be analyzed for explosives, as most SW 8330 explosives
are not very water soluble and do not readily translocate. Further waster water treatment sludge was only added to the soil fill not to the adjacent sediment.
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High Explosives: EPA Method 8330.
Grain Size: ASTM D422.

Total Organic Carbon: SW-846 9060 using the Infrared detection (IR) instead of the
FID alternative.

Moisture Content: ASTM D2216.
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APPENDIX A
CHECKLIST FOR ECOLOGICAL ASSESSMENT/SAMPLING

Introduction

The checklist that follows provides guidance in making observations for an ecological
assessment. It is not untended for limited or emergency response actions (e.g., removal
of a few drums) or for purely industrial settings with no discharges. The checklist is a
screening tool for preliminary site evaluation and may also be useful in planning more
extensive site investigations. It must be completed as thoroughly as time allows. The
results of the checklist will serve as a starting point for the collection of appropriate
biological data to be used in developing a response action. It is recognized that certain
questions in this checklist are not universally applicable and that site-specific conditions
will influence interpretation. Therefore, a site synopsis is requested to facilitate final
review of the checklist by a trained ecologist.

ChecKklist

The checklist has been divided into sections that correspond to data collection methods
and ecosystem types. These sections include the following:

I.  Site Description

IA. Summary of Observations and Site Setting
II.  Terrestrial Habitat Checklist

ITA. Wooded

IIB. Shrub/Scrub

IIC. Open Field

IID. Miscellaneous
III. Aquatic Habitat Checklist — Non-Flowing Systems
IV. Aquatic Habitat Checklist — Flowing Systems
V. Wetlands Habitat Checklist
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CHECKLIST FOR ECOLOGICAL ASSESSMENT/SAMPLING

I. SITE DESCRIPTION

1. Site Name: IR Site 18-Hog Island, Site visit date 3 November 2004

Location: Naval District Washington, Indian Head

Indian Head, MD

County: Charles Co. City: Indian Head State: MD
2. Latitude: Longitude:
3. What is the approximate area of the site? 1.8 acres (0.73 hectares)
4. Is this the first site visit? X yes [ no If no, attach trip report of previous site

visit(s), if available.

Date(s) of previous site visit(s):

5. Please attach to the checklist USGS topographic map(s) of the site, if available.
Attached at I.A.

6. Are aerial or other site photographs available? X yes [ no If yes, please attach
any available photo(s) to the site map at the conclusion of this section. See photos
land 2

7. The land use on the site is: area surrounding the site:

facility-wide mile radius

% Urban % Urban
__ 100 % Rural % Rural
% Residential =10 % Residential
% Industrial (O light O heavy) ~45 % Industrial
(X light X heavy)
% Agricultural % Agricultural
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(Crops: ) (Crops:

% Recreational =45 % Recreational
(Describe; note if it is a park, etc.) (Describe; note if it is a park,
Creek around site is used by boaters and by fishermen for bass tournaments, etc.)
% Undisturbed % Undisturbed

Other 100 % Other-site
is a peninsula (formerly an
island) in Mattawoman Creek

8. Has any movement of soil taken place at the site? X yes O no. If yes, please
identify the most likely cause of this disturbance:

_ Agricultural Use X Heavy Equipment
__ Mining

X Natural Events X Erosion

_____ Other

Please describe:

A large amount of fill was added using heavy equipment to connect the
island to the mainland. A dirt road also runs up the center of the island
from the main paved road. There is significant erosion of the steep area of
this dirt road on the island. There appears to be some natural mass wasting
of soil into Mattawoman Creek from a high area of the undisturbed portion
of the island

9. Do any potentially sensitive environmental areas exist adjacent to or in
proximity to the site, e.g., Federal and State parks, National and State
monuments, wetlands, prairie potholes? Remember, flood plains and
wetlands are not always obvious; do not answer ““no”” without confirming
information

Yes, a well-developed cattail wetland exists adjacent to the south side of
Hog Island as shown in photos 3 and 4. The remainder of the island adjoins
estuarine creeks
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10.

I1.

12.

13.

14.

Please provide the source(s) of information used to identify these sensitive areas,
and indicate their general location on the site map. See attached photos (3 and 4)
of wetland area and map of island with wetland designated in green.

What type of facility is located at the site?
O Chemical O Manufacturing O Mixing O Waste disposal

X Other (specify) site is undeveloped area of a research, development, test, and
evaluation (RDT &E), engineering, and manufacturing

facility

What are the suspected contaminants of concern at the site? If known, what
are the maximum concentration levels?  No previous analytical sampling has
been done at this site, so the suspected contaminants of concern are based on
process knowledge. Metals, semi-volatile organic chemicals, PCBs, and
pesticides may have been deposited at the site as part of fill and sludge application
operations. Cadmium may be present from sand blast grit potentially deposited at
the site. Metals may also have been deposited with “clinker” (coal-fired boiler
ash) that may have been deposited at the site. Concrete debris (photo 5) was
observed at the northern end of the site.

Check any potential routes of off-site migration of contaminants observed

at the site:
X Swales O Depressions O Drainage ditches
X Runoff O Windblown particulates O Vehicular traffic

If known, what is the approximate depth to the water table? Filled area adjacent to
Island is elevated 1-5 ft above estuary

Is the direction of surface runoff apparent from site observations? X yes O no If

yes, to which of the following does the surface runoff discharge? Indicate all that apply.

X Surface water [0 Groundwater [ Sewer [ Collection impoundment
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15.  Is there a navigable waterbody or tributary to a navigable waterbody?
Xyes Ono

16. Is there a waterbody anywhere on or in the vicinity of the site? If yes, also
complete Section III: Aquatic Habitat Checklist -- Non-Flowing Systems and/or Section
IV: Aquatic Habitat Checklist -- Flowing Systems.

X yes (approx. distance 0 ft-surrounds site) [ no

17.  Is there evidence of flooding? X yes [ no Wetlands and flood plains are not
always obvious; do not answer ““no’” without confirming information. If yes,
complete Section V: Wetland Habitat Checklist.

18.  Ifa field guide was used to aid any of the identifications, please provide a
reference. Also, estimate the time spent identifying fauna. [Use a blank sheet if additional
space is needed for text.] Time spent identifying fauna approximately 30 minutes. Deer
frequent Hog Island: a buck ran across island during visit, deer pellets and buck rub
(photo 6) were also seen. Red-winged blackbirds, cardinals, and white throated sparrows
seen in wetland area. Belted kingfisher seen perched on other side of island. Ospreys
and ducks were not actually viewed during the visit, but the island contains an
unoccupied osprey nest platform and there is a duck hunting platform in the creek across
from the island. There is also a bluebird nest box on the island. Most of the island has
tree cover of medium to large oaks of several species, hollies, sycamores, locust, sweet
gums, eastern red cedar, and some small pines and junipers.

19.  Are any threatened and/or endangered species (plant or animal) known to inhabit
the area of the site? [ yes X no If yes, you are required to verify this information with
the U.S. Fish and Wildlife Service. If species’ identities are known, please list them next.

20. Record weather conditions at the time this checklist was prepared:

Date: 11/03/2004

Low 20s/70s  Temperature ( C/F) Normal daily high
temperature

calm  Wind (direction/speed) none

Precipitation (rain, snow)

partly cloudyCloud cover
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IA. SUMMARY OF OBSERVATIONS AND SITE SETTING
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Notes on site sketch: Site consists of two apparent areas: a higher elevation area shown
in the top of the sketch which represents the original island, and a lower area of fill
subsequently revegetated as wildlife feeding plots. Pink area represents revised area of
interest for sampling design based on observations during the site visit of possible extent
of fill and areas potentially impacted by transport of contaminants in soil and sediment.
Also, the tree symbols represent areas of the site with tree cover of that size class, and do
not represent the measured position of individual trees.
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II.

TERRESTRIAL HABITAT CHECKLIST

ITA. WOODED

1.

IIB.

Are there any wooded areas at the site? X yes O no If no, go to Section IIB:
Shrub/Scrub.

What percentage or area of the site is wooded? (_ 50 % 0.9 acres). Indicate the
wooded area on the site map which is attached to a copy of this checklist. Please
identify what information was used to determine the wooded area of the site.

What is the dominant type of vegetation in the wooded area? (Circle one:
Evergreen/Deciduous/ Mixed) Provide a photograph, if available.

Dominant plant, if known: Deciduous trees (oaks, locust, and sweet gums)
predominate at site

What is the predominant size of the trees at the site? Use diameter at breast
height.

X 0-6in. O6-12in. X >12in. Note: 0-6 inch trees predominate in fill
area, >12 inch trees predominate in undisturbed area-see photo 7

Specify type of understory present, if known. Provide a photograph, if available.
Understory trees are hollies (undisturbed area) and small pines and junipers in
disturbed area. See attached photo 8.

SHRUB/SCRUB

Is shrub/scrub vegetation present at the site? [ yes X no If no, go to Section I IC:
Open Field.

What percentage of the site is covered by scrub/shrub vegetation? ( o
acres). Indicate the areas of shrub/scrub on the site map. Please identify
what information was used to determine this area.

What is the dominant type of scrub/shrub vegetation, if known? Provide a
photograph, if available.

What is the approximate average height of the scrub/shrub vegetation?
O o0-2 ft. O 2-5 ft. O >5 ft
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5. Based on site observations, how dense is the scrub/shrub vegetation?
O Dense O Patchy O Sparse

IIC. OPEN FIELD

1. Are there open (bare, barren) field areas present at the site? O yes C no If yes,
please indicate the type below:

O Prairie/plains [ Savannah [ Old field X Other (specify) revegetated field

2. What percentage of the site is open field? ( 50 % 0.9 areas). Indicate the open
fields on the site map.

3. What is/are the dominant plant(s)? Provide a photograph, if available. Grasses
from revegetation and establishment of wildlife feeding plots. See attached
photos 9 and 10.

4. What is the approximate average height of the dominant plant? 1 ft (0.3 m)

5. Describe the vegetation cover: X Dense O Sparse O Patchy

IID. MISCELLANEOUS

1. Are other types of terrestrial habitats present at the site, other than woods,
scrub/shrub, and open field? O yes X no If yes, identify and describe them
below.

2. Describe the terrestrial miscellaneous habitat(s) and identify these area(s) on

the site map.
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3. What observations, if any, were made at the site regarding the presence and/or
absence of insects, fish, birds, mammals, etc.? Deer (buck ran across island
during visit, deer pellets and buck rub also seen). Red-winged blackbirds,
cardinals, and white throated sparrows seen in wetland area. Belted kingfisher
seen perched on other side of island. Ospreys and ducks were not actually viewed
during the visit, but the island contains an unoccupied osprey nest platform and
there is a duck hunting platform in the creek across from the island. There is also
a bluebird nest box on the island (photo 10).

4. Review the questions in Section 1 to determine if any additional habitat checklists
should be completed for this site.

Flowing aquatic systems and wetlands checklists are also completed for this site.
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II1.

IVv.

AQUATIC HABITAT CHECKLIST — NON-FLOWING SYSTEMS -
not applicable

AQUATIC HABITAT CHECKLIST - FLOWING SYSTEMS

Note: Aquatic systems are often associated with wetland habitats. Please refer to
Section V', Wetland Habitat Checklist.

What type(s) of flowing water system(s) is (are) present at the site?

O River O Stream X Creek

O Dry wash O Arroyo O Brook

O Artificially O Intermittent Stream O Channeling
created O Other (specify)

(ditch, etc.)

If known, what is the name of the water body? Mattawoman Creek-photo 11

For natural systems, are there any indicators of physical alteration (e.g.,
channeling, debris, etc.)?

Xyes Ono Ifyes, please describe indicators that were observed. Concrete
debris along the shore of Mattawoman Creek at the north end of
Hog Island (photo 5); portion of the wetland area filled to island.

What is the general composition of the substrate? Check all that apply.

O Bedrock X Sand (coarse) O Muck ( fine/black)
O Boulder (>10 in.) X Silt (fine) O Debris

O Cobble (2.5-10 in.) O Mart (shells) O Detritus

X Gravel (0.1-2.5 in.) O Clay (slick) X Concrete

O Other (specify).

What is the condition of the bank (e.g., height, slope, extent of vegetative
cover)? Along Hog Island bank is steeply sloped and heavily vegetated except at
the cliff area which is eroding on the undisturbed portion of the island.

Opposite shore is also heavily vegetated, but less steeply sloped (shown in
photo 11).
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6. Is the system influenced by tides? X yes [ no What information was used to
make this determination? Based on NOAA tide tables

7. Is the flow intermittent? O yes X no If yes, please note the information that was
used in making this determination.

8. Is there a discharge from the site to the water body? X yes [ no If yes, please
describe the discharge and its path. Surface drainage from site south across
wetland into Mattawoman Creek

0. Is there a discharge from the water body? X yes [ no If yes, and the information
is available, please identify what the water body discharges to and whether the
discharge is on site or off site. Further down Mattawoman Creek discharges into
the Potomac River

10. Identify any field measurements and observations of water quality that were
made. For those parameters for which data were collected, provide the
measurement and the units of measure in the appropriate space below:

No data collected.

Width (ft.)

Depth (ft.)

Velocity (specify units):

Temperature (depth of the water at which the reading was taken
pH

Dissolved oxygen
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1.

12.

13.

14.

Salinity
Turbidity (clear, slightly turbid, turbid, opaque)
(Secchi disk depth)

Other (specify)

Describe observed color and area of coloration. Several areas with large algae
floating mats off shore in the Creek.

Is any aquatic vegetation present? X yes O no If yes, please identify the type of
vegetation present, if known.

X Emergent-cattails [0 Submergent X Floating
Mark the flowing water system on the attached site map.  See green area of

wetland on topographic map under section I.A. summary of observations and site
setting

What observations were made at the water body regarding the presence and/or
absence of benthic macroinvertebrates, fish, birds, mammals, etc.?

tern fishing in the creek

ducks in creek
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V. WETLAND HABITAT CHECKLIST

1. Based on observations and/or available information, are designated or known
wetlands definitely present at the site? X yes [ no

Please note the sources of observations and information used (e.g., USGS
Topographic Maps, National Wetland Inventory, Federal or State Agency, etc.)
to make this determination.

Based on site observation. See attached photos 3 and 4.

2. Based on the location of the site (e.g., along a water body, in a floodplain) and site
conditions (e.g., standing water; dark, wet soils; mud cracks; debris line; water
marks), are wetland habitats suspected?

X yes O no If yes, proceed with the remainder of the wetland habitat
identification checklist.

3. What type(s) of vegetation are present in the wetland?
0 Submergent X Emergent
O Scrub/Shrub O Wooded

O Other (specify)

4. Provide a general description of the vegetation present in and around the wetland
(height, color, etc.). Provide a photograph of the known or suspected wetlands, if
available. Cattails (currently brown and dormant) approximately 2 ft (0.7 m)
high. Wetland shown in photos 3 and 4.

5. Is standing water present? [ yes X no If yes, is this water: O Fresh O
Brackish
What is the

approximate area of the water (sq.ft.)?
Please complete questions 4, 11, 12 in Checklist III — Aquatic Habitat -- Non-
Flowing Systems.
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10.

11.

Is there evidence of flooding at the site? What observations were noted?

[0 Buttressing OO0 Water marks 0 Mud cracks
[ Debris line [ Other (describe below)

If known, what is the source of the water in the wetland?
X Stream/River/Creek/Lake/Pond O Groundwater
O Flooding O Surface Runoff’

Is there a discharge from the site to a known or suspected wetland? X yes O no If
yes, please describe. Intermittent drainage after rainfall across site (fill area and
undisturbed island) into wetland

Is there a discharge from the wetland? X yes [ no. If yes, to what water body is
discharge released?

X Surface Stream/River [ Groundwater [ Lake/Pond [ Marine

If a soil sample was collected, describe the appearance of the soil in the wetland
area. Circle or write in the best response.

Color (blue/gray, brown, black, mottled) can’t be determined through vegetation
cover

Water content (dry, wet, saturated/unsaturated), wet soil

Mark the observed wetland area(s) on the attached site map.

See green area of wetland on topographic map under section I.A. Area appears to be tidal
influenced in much of the wetland area.
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PHOTOGRAPHS FROM SITE VISIT

Photo 1. Aerial photo from 1961

Photo 2. Aerial photo from 1967 (with fill)
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Photo 3. Cattail wetland on south edge of Hog Island

Sampling Work Plan for Hog Island A-18 Final Version June 2005



Photo 4. Cattails in wetland
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Photo 5. Concrete debris at site
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Photo 6. Buck rub on pine
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Photo 7. Illustration of two age classes of trees found at Site 18
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Photo 8. Understory trees (hollies)
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Photo 9. Open field grasses
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Photo 10. Open field grasses and bluebird box
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Photo 11. Mattawoman creek and shoreline of Hog Island
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Photo 12. Erosion of dirt road area in center of suspected fill area
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APPENDIX B
HUMAN HEALTH AND ECOLOGICAL SCREENING VALUES AND TRVS

Table B-1. Region III Human Health Screening Levels

Residential
Chemical CAS (mg/kg)

ACETALDEHYDE 75070

ACETOCHLOR 34256821 1.6E+03 N
ACETONE 67641 7.0E+04 N
ACETONITRILE 75058

ACETOPHENONE 98862 7.8E+03 N
ACROLEIN 107028 3.9E+01 N
ACRYLAMIDE 79061 1.4E-01 C
ACRYLONITRILE 107131 1.2E+00 C
ALACHLOR 15972608 8.0E+00 C
ALAR 1596845 1.2E+04 N
ALDICARB 116063 7.8E+01 N
ALDICARB SULFONE 1646884 7.8E+01 N
ALDRIN 309002 3.8E-02 C
ALUMINUM 7429905 7.8E+04 N
AMINODINITROTOLUENES 1.6E+01 N
4-AMINOPYRIDINE 504245 1.6E+00 N
AMMONIA 7664417

ANILINE 62533 1.1E+02 C
ANTIMONY 7440360 3.1E+01 N
ANTIMONY PENTOXIDE 1314609 3.9E+01 N
ANTIMONY TETROXIDE 1332816 3.1E+01 N
ANTIMONY TRIOXIDE 1309644 3.1E+01 N
ARSENIC 7440382 4.3E-01 C
ARSINE 7784421

ASSURE 76578148 7.0E+02 N
ATRAZINE 1912249 2.9E+00 C
AZOBENZENE 103333 5.8E+00 C
BARIUM 7440393 5.5E+03 N
BAYGON 114261 3.1E+02 N
BAYTHROID 68359375 2.0E+03 N
BENTAZON 25057890 2.3E+03 N
BENZALDEHYDE 100527 7.8E+03 N
BENZENE 71432 1.2E+01 C
BENZENETHIOL 108985 7.8E-01 N
BENZIDINE 92875 2.8E-03 C
BENZOIC ACID 65850 3.1E+05 N
BENZYL ALCOHOL 100516 2.3E+04 N
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Table B-1. Region III Human Health Screening Levels (continued)

Residential
Chemical CAS (mg/kg)

BENZYL CHLORIDE 100447 3.8E+00 C
BERYLLIUM 7440417 1.6E+02 N
BIPHENYL 92524 3.9E+03 N
BIS(2-CHLOROETHYL)ETHER 111444 5.8E-01 C
BIS(2-CHLOROISOPROPYL)ETHER 108601 9.1E+00 C
BIS(CHLOROMETHYL)ETHER 542881 2.9E-03 C
BIS(2-ETHYLHEXYL)PHTHALATE 117817 4.6E+01 C
**BORON 7440428 1.6E+04 N
*BROMOBENZENE 108861 1.6E+03 N
BROMODICHLOROMETHANE 75274 1.0E+01 C
BROMOETHENE 593602

BROMOFORM 75252 8.1E+01 C
BROMOMETHANE 74839 1.1E+02 N
BROMOPHOS 2104963 3.9E+02 N
1,3-BUTADIENE 106990

1-BUTANOL 71363 7.8E+03 N
BUTYLBENZYLPHTHALATE 85687 1.6E+04 N
BUTYLATE 2008415 3.9E+03 N
CADMIUM-WATER 7440439 3.9E+01 N
CADMIUM-FOOD 7440439 7.8E+01 N
CAPROLACTAM 105602 3.9E+04 N
CARBARYL 63252 7.8E+03 N
CARBON DISULFIDE 75150 7.8E+03 N
CARBON TETRACHLORIDE 56235 4.9E+00 C
CARBOSULFAN 55285148 7.8E+02 N
CHLORAL HYDRATE 302170 7.8E+03 N
CHLORANIL 118752 1.6E+00 C
CHLORDANE 57749 1.8E+00 C
CHLORINE 7782505 7.8E+03 N
CHLORINE DIOXIDE 10049044 2.3E+03 N
CHLOROACETIC ACID 79118 1.6E+02 N
4-CHLOROANILINE 106478 3.1E+02 N
CHLOROBENZENE 108907 1.6E+03 N
CHLOROBENZILATE 510156 2.4E+00 C
P-CHLOROBENZOIC ACID 74113 1.6E+04 N
2-CHLORO-1,3-BUTADIENE 126998 1.6E+03 N
1-CHLOROBUTANE 109693 3.1E+04 N
1-CHLORO-1,1-DIFLUOROETHANE 75683
CHLORODIFLUOROMETHANE 75456

CHLOROETHANE 75003 2.2E+02 C
CHLOROFORM 67663 7.8E+02 N
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Table B-1. Region III Human Health Screening Levels (continued)

Residential

Chemical CAS (mg/kg)
CHLOROMETHANE 74873
4-CHLORO-2-METHYLANILINE 95692 1.1E+00 C
BETA-CHLORONAPHTHALENE 91587 6.3E+03 N
O-CHLORONITROBENZENE 88733 6.6E+01 C
P-CHLORONITROBENZENE 100005 7.8E+01 N
2-CHLOROPHENOL 95578 3.9E+02 N
2-CHLOROPROPANE 75296
O-CHLOROTOLUENE 95498 1.6E+03 N
CHLORPYRIFOS 2921882 2.3E+02 N
CHLORPYRIFOS-METHYL 5598130 7.8E+02 N
CHROMIUM III 16065831 1.2E+05 N
CHROMIUM VI 18540299 2.3E+02 N
COBALT 7440484 1.6E+03 N
COKE OVEN EMISSIONS (COAL TAR) 8007452
COPPER 7440508 3.1E+03 N
CUMENE 98828 7.8E+03 N
CYANIDE (FREE) 57125 1.6E+03 N
CALCIUM CYANIDE 592018 3.1E+03 N
COPPER CYANIDE 544923 3.9E+02 N
CYANAZINE 21725462 7.6E-01 C
CYANOGEN 460195 3.1E+03 N
CYANOGEN BROMIDE 506683 7.0E+03 N
CYANOGEN CHLORIDE 506774 3.9E+03 N
HYDROGEN CYANIDE 74908 1.6E+03 N
POTASSIUM CYANIDE 151508 3.9E+03 N
POTASSIUM SILVER CYANIDE 506616 1.6E+04 N
SILVER CYANIDE 506649 7.8E+03 N
SODIUM CYANIDE 143339 3.1E+03 N
THIOCYANATE 7.8E+00 N
ZINC CYANIDE 557211 3.9E+03 N
CYCLOHEXANE 110827
CYCLOHEXANONE 108941 3.9E+05 N
CYHALOTHRIN/KARATE 68085858 3.9E+02 N
CYPERMETHRIN 52315078 7.8E+02 N
DACTHAL 1861321 7.8E+02 N
DALAPON 75990 2.3E+03 N
DDD 72548 2.7E+00 C
DDE 72559 1.9E+00 C
DDT 50293 1.9E+00 C
DIAZINON 333415 7.0E+01 N
DIBENZOFURAN 132649 1.6E+02 N
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Table B-1. Region III Human Health Screening Levels (continued)

Residential

Chemical CAS (mg/kg)
1,4-DIBROMOBENZENE 106376 7.8E+02 N
DIBROMOCHLOROMETHANE 124481 7.6E+00 C
1,2-DIBROMO-3-CHLOROPROPANE 96128 4.6E-01 C
**1,2-DIBROMOETHANE 106934 3.2E-01 C
DIBUTYLPHTHALATE 84742 7.8E+03 N
DICAMBA 1918009 2.3E+03 N
1,2-DICHLOROBENZENE 95501 7.0E+03 N
**1,3-DICHLOROBENZENE 541731 2.3E+02 N
1,4-DICHLOROBENZENE 106467 2.7E+01 C
3,3'-DICHLOROBENZIDINE 91941 1.4E+00 C
1,4-DICHLORO-2-BUTENE 764410
DICHLORODIFLUOROMETHANE 75718 1.6E+04 N
1,1-DICHLOROETHANE 75343 7.8E+03 N
1,2-DICHLOROETHANE 107062 7.0E+00 C
1,1-DICHLOROETHENE 75354 3.9E+03 N
CIS-1,2-DICHLOROETHENE 156592 7.8E+02 N
TRANS-1,2-DICHLOROETHENE 156605 1.6E+03 N
TOTAL 1,2-DICHLOROETHENE 540590 7.0E+02 N
2,4-DICHLOROPHENOL 120832 2.3E+02 N
2,4-D 94757 7.8E+02 N
4-(2,4-DICHLOROPHENOXY)BUTYRIC ACID 94826 6.3E+02 N
1,2-DICHLOROPROPANE 78875 9.4E+00 C
1,3-DICHLOROPROPANE 142289 1.6E+03 N
2,3-DICHLOROPROPANOL 616239 2.3E+02 N
1,3-DICHLOROPROPENE 542756 6.4E+00 C
DICHLORVOS 62737 2.2E+00 C
DICYCLOPENTADIENE 77736 2.3E+03 N
DIELDRIN 60571 4.0E-02 C
DIESEL EMISSIONS
DIETHYLPHTHALATE 84662 6.3E+04 N
DIETHYLENE GLYCOL, MONOBUTYL ETHER 112345 7.8E+02 N
DIETHYLENE GLYCOL, MONOETHYL ETHER 111900 4.7E+03 N
DI(2-ETHYLHEXYL)ADIPATE 103231 5.3E+02 C
DIETHYLSTILBESTROL 56531 1.4E-04 C
DIFENZOQUAT (AVENGE) 43222486 6.3E+03 N
1,1-DIFLUOROETHANE 75376
DIISOPROPYL METHYLPHOSPHONATE (DIMP) 1445756 6.3E+03 N
3,3'-DIMETHOXYBENZIDINE 119904 4.6E+01 C
2,4-DIMETHYLANILINE HYDROCHLORIDE 21436964 1.1E+00 C
2,4-DIMETHYLANILINE 95681 8.5E-01 C
N,N-DIMETHYLANILINE 121697 1.6E+02 N
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Table B-1. Region III Human Health Screening Levels (continued)

Residential
Chemical CAS (mg/kg)
3,3'-DIMETHYLBENZIDINE 119937 2.8E-01 C
2,4-DIMETHYLPHENOL 105679 1.6E+03 N
2,6-DIMETHYLPHENOL 576261 4.7E+01 N
3,4-DIMETHYLPHENOL 95658 7.8E+01 N
DIMETHYLPHTHALATE 131113 7.8E+05 N
1,2-DINITROBENZENE 528290 7.8E+00 N
1,3-DINITROBENZENE 99650 7.8E+00 N
1,4-DINITROBENZENE 100254 7.8E+00 N
4,6-DINITRO-O-CYCLOHEXYL PHENOL 131895 1.6E+02 N
4,6-DINITRO-2-METHYLPHENOL 534521 7.8E+00 N
2,4-DINITROPHENOL 51285 1.6E+02 N
DINITROTOLUENE MIX 9.4E-01 C
2,4-DINITROTOLUENE 121142 1.6E+02 N
2,6-DINITROTOLUENE 606202 7.8E+01 N
DINOSEB 88857 7.8E+01 N
DIOCTYLPHTHALATE 117840 3.1E+03 N
1,4-DIOXANE 123911 5.8E+01 C
DIPHENYLAMINE 122394 2.0E+03 N
1,2-DIPHENYLHYDRAZINE 122667 8.0E-01 C
DIQUAT 85007 1.7E+02 N
DISULFOTON 298044 3.1E+00 N
1,4-DITHIANE 505293 7.8E+02 N
DIURON 330541 1.6E+02 N
ENDOSULFAN 115297 4.7E+02 N
ENDRIN 72208 2.3E+01 N
EPICHLOROHYDRIN 106898 6.5E+01 C
ETHION 563122 3.9E+01 N
2-ETHOXYETHANOL 110805 3.1E+04 N
ETHYL ACETATE 141786 7.0E+04 N
ETHYLBENZENE 100414 7.8E+03 N
ETHYLENE DIAMINE 107153 7.0E+03 N
ETHYLENE GLYCOL 107211 1.6E+05 N
ETHYLENE GLYCOL, MONOBUTYL ETHER 111762 3.9E+04 N
ETHYLENE OXIDE 75218 6.4E-01 C
ETHYLENE THIOUREA 96457 5.8E+00 C
ETHYL ETHER 60297 1.6E+04 N
ETHYL METHACRYLATE 97632 7.0E+03 N
FENAMIPHOS 22224926 2.0E+01 N
FLUOMETURON 2164172 1.0E+03 N
FLUORINE 7782414 4.7E+03 N
FOMESAFEN 72178020 3.4E+00 C
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Table B-1. Region III Human Health Screening Levels (continued)

Residential
Chemical CAS (mg/kg)

FONOFOS 944229 1.6E+02 N
FORMALDEHYDE 50000 1.6E+04 N
FORMIC ACID 64186 1.6E+05 N
FURAN 110009 7.8E+01 N
FURAZOLIDONE 67458 1.7E-01 C
FURFURAL 98011 2.3E+02 N
GLYCIDALDEHYDE 765344 3.1E+01 N
GLYPHOSATE 1071836 7.8E+03 N
HEPTACHLOR 76448 1.4E-01 C
HEPTACHLOR EPOXIDE 1024573 7.0E-02 C
HEXABROMOBENZENE 87821 1.6E+02 N
HEXACHLOROBENZENE 118741 4.0E-01 C
HEXACHLOROBUTADIENE 87683 8.2E+00 C
ALPHA-HCH 319846 1.0E-01 C
BETA-HCH 319857 3.5E-01 C
GAMMA-HCH (LINDANE) 58899 4.9E-01 C
TECHNICAL HCH 608731 3.5E-01 C
HEXACHLOROCYCLOPENTADIENE 77474 4.7E+02 N
HEXACHLORODIBENZODIOXIN MIX 19408743 1.0E-04 C
HEXACHLOROETHANE 67721 4.6E+01 C
HEXACHLOROPHENE 70304 2.3E+01 N
1,6cHEXAMETHYLENE DIISOCYANATE 822060

HEXANE 110543 8.6E+05 N
HEXAZINONE 51235042 2.6E+03 N
HMX 2691410 3.9E+03 N
HYDRAZINE 302012 2.1E-01 C
HYDROGEN CHLORIDE 7647010

HYDROGEN SULFIDE 7783064 2.3E+02 N
HYDROQUINONE 123319 1.1E+01 C
IRON 7439896 2.3E+04 N
ISOBUTANOL 78831 2.3E+04 N
ISOPHORONE 78591 6.7E+02 C
ISOPROPALIN 33820530 1.2E+03 N
ISOPROPYL METHYL PHOSPHONIC ACID 1832548 7.8E+03 N
TETRAETHYLLEAD 78002 7.8E-03 N
KEPONE 143500 8.0E-02 C
LITHIUM 7439932 1.6E+03 N
MALATHION 121755 1.6E+03 N
MALEIC ANHYDRIDE 108316 7.8E+03 N
MANGANESE-NONFOOD 7439965 1.6E+03 N
MANGANESE-FOOD 7439965 1.1E+04 N
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Table B-1. Region III Human Health Screening Levels (continued)

Residential

Chemical CAS (mg/kg)
MEPHOSFOLAN 950107 7.0E+00 N
MEPIQUAT CHLORIDE 24307264 2.3E+03 N
MERCURIC CHLORIDE 7487947 2.3E+01 N
MERCURY (elemental) 7439976
METHYLMERCURY 22967926 7.8E+00 N
METHACRYLONITRILE 126987 7.8E+00 N
METHANOL 67561 3.9E+04 N
METHIDATHION 950378 7.8E+01 N
METHOXYCHLOR 72435 3.9E+02 N
METHYL ACETATE 79209 7.8E+04 N
METHYL ACRYLATE 96333 2.3E+03 N
2-METHYLANILINE 95534 2.7E+00 C
4-(2-METHYL-4-CHLOROPHENOXY) BUTYRIC ACID | 94815 7.8E+02 N
?Ml\/cljlijj"fA})IYL—4—CHLOROPHENOXYACETIC ACID 94746 3 9F+01 N
?ﬁé—%?THYLA-CHLOROPHENOXY)PROPIONIC ACID 93652 7 8E+01 N
METHYLCYCLOHEXANE 108872
METHYLENE BROMIDE 74953 7.8E+02 N
METHYLENE CHLORIDE 75092 8.5E+01 C
4,4-METHYLENE BIS(2-CHLOROANILINE) 101144 4.9E+00 C
4,4-METHYLENE BIS(N,N'-DIMETHYL)ANILINE 101611 1.4E+01 C
4,4-METHYLENEDIPHENYL ISOCYANATE 101688
METHYL ETHYL KETONE (2-BUTANONE) 78933 4.7E+04 N
METHYL ISOBUTYL KETONE (4-METHYL-2- 108101
PENTANONE)
METHYL METHACRYLATE 80626 1.1E+05 N
2-METHYL-5-NITROANILINE 99558 1.9E+01 C
METHYL PARATHION 298000 2.0E+01 N
2-METHYLPHENOL 95487 3.9E+03 N
3-METHYLPHENOL 108394 3.9E+03 N
4-METHYLPHENOL 106445 3.9E+02 N
METHYLSTYRENE MIX 25013154 4.7E+02 N
ALPHA-METHYLSTYRENE 98839 5.5E+03 N
METHYL TERT-BUTYL ETHER 1634044 1.6E+02 C
METOLACHLOR (DUAL) 51218452 1.2E+04 N
MIREX 2385855 1.6E+01 N
MOLYBDENUM 7439987 3.9E+02 N
MONOCHLORAMINE 10599903 7.8E+03 N
NALED 300765 1.6E+02 N
NICKEL REFINERY DUST
NICKEL 7440020 1.6E+03 N
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Table B-1. Region III Human Health Screening Levels (continued)

Residential
Chemical CAS (mg/kg)
NITRATE 14797558 1.3E+05 N
NITRITE 14797650 7.8E+03 N
2-NITROANILINE 88744 2.3E+02 N
3-NITROANILINE 99092 2.3E+01 N
4-NITROANILINE 100016 3.2E+01 C
NITROBENZENE 98953 3.9E+01 N
NITROFURANTOIN 67209 5.5E+03 N
NITROFURAZONE 59870 4.3E-01 C
NITROGLYCERIN 55630 4.6E+01 C
2-NITROPROPANE 79469
N-NITROSO-DI-N-BUTYLAMINE 924163 1.2E-01 C
N-NITROSODIETHANOLAMINE 1116547 2.3E-01 C
N-NITROSODIETHYLAMINE 55185 4.3E-03 C
N-NITROSODIMETHYLAMINE 62759 1.3E-02 C
N-NITROSODIPHENYLAMINE 86306 1.3E+02 C
N-NITROSODIPROPYLAMINE 621647 9.1E-02 C
N-NITROSO-N-ETHYLUREA 759739 4.6E-03 C
N-NITROSO-N-METHYLETHYLAMINE 10595956 2.9E-02 C
N-NITROSOPYRROLIDINE 930552 3.0E-01 C
M-NITROTOLUENE 99081 1.6E+03 N
O-NITROTOLUENE 88722 2.8E+00 C
P-NITROTOLUENE 99990 3.8E+01 C
NUSTAR 85509199 5.5E+01 N
ORYZALIN 19044883 3.9E+03 N
OXADIAZON 19666309 3.9E+02 N
OXAMYL 23135220 2.0E+03 N
OXYFLUORFEN 42874033 2.3E+02 N
PARAQUAT DICHLORIDE 1910425 3.5E+02 N
PARATHION 56382 4.7E+02 N
PENTACHLOROBENZENE 608935 6.3E+01 N
PENTACHLORONITROBENZENE 82688 2.5E+00 C
PENTACHLOROPHENOL 87865 5.3E+00 C
PERMETHRIN 52645531 3.9E+03 N
PHENOL 108952 2.3E+04 N
M-PHENYLENEDIAMINE 108452 4.7E+02 N
O-PHENYLENEDIAMINE 95545 1.4E+01 C
P-PHENYLENEDIAMINE 106503 1.5E+04 N
2-PHENYLPHENOL 90437 3.4E+02 C
PHOSPHINE 7803512 2.3E+01 N
PHOSPHORIC ACID 7664382
PHOSPHORUS (WHITE) 7723140 1.6E+00 N
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Table B-1. Region III Human Health Screening Levels (continued)

Residential
Chemical CAS (mg/kg)

P-PHTHALIC ACID 100210 7.8E+04 N
PHTHALIC ANHYDRIDE 85449 1.6E+05 N
POLYBROMINATED BIPHENYLS 7.2E-02 C
POLYCHLORINATED BIPHENYLS 1336363 3.2E-01 C
AROCLOR-1016 12674112 5.5E+00 N
AROCLOR-1221 11104282 3.2E-01 C
AROCLOR-1232 11141165 3.2E-01 C
AROCLOR-1242 53469219 3.2E-01 C
AROCLOR-1248 12672296 3.2E-01 C
AROCLOR-1254 11097691 3.2E-01 C
AROCLOR-1260 11096825 3.2E-01 C
POLYCHLORINATED TERPHENYLS 61788338 1.4E-01 C
POLYNUCLEAR AROMATIC HYDROCARBONS:

ACENAPHTHENE 83329 4.7E+03 N
ANTHRACENE 120127 2.3E+04 N
BENZ[AJANTHRACENE 56553 8.7E-01 C
BENZO[B]JFLUORANTHENE 205992 8.7E-01 C
BENZO[K]JFLUORANTHENE 207089 8.7E+00 C
BENZO[A]JPYRENE 50328 8.7E-02 C
CARBAZOLE 86748 3.2E+01 C
CHRYSENE 218019 8.7E+01 C
DIBENZ[A ,HJANTHRACENE 53703 8.7E-02 C
DIBENZOFURAN 132649 1.6E+02 N
FLUORANTHENE 206440 3.1E+03 N
FLUORENE 86737 3.1E+03 N
INDENO[1,2,3-C,D]JPYRENE 193395 8.7E-01 C
2-METHYLNAPHTHALENE 91576 3.1E+02 N
NAPHTHALENE 91203 1.6E+03 N
PYRENE 129000 2.3E+03 N
PROMETON 1610180 1.2E+03 N
PROMETRYN 7287196 3.1E+02 N
PROPACHLOR 1918167 1.0E+03 N
PROPANIL 709988 3.9E+02 N
PROPARGITE 2312358 1.6E+03 N
PROPYLENE GLYCOL 57556 3.9E+04 N
PROPYLENE GLYCOL, MONOETHYL ETHER 52125538 5.5E+04 N
PROPYLENE GLYCOL, MONOMETHYL ETHER 107982 5.5E+04 N
PURSUIT 81335775 2.0E+04 N
PYRIDINE 110861 7.8E+01 N
QUINOLINE 91225 2.1E-01 C
RDX 121824 5.8E+00 C
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Table B-1. Region III Human Health Screening Levels (continued)

Residential
Chemical CAS (mg/kg)

RESMETHRIN 10453868 2.3E+03 N
RONNEL 299843 3.9E+03 N
ROTENONE 83794 3.1E+02 N
SELENIOUS ACID 7783008 3.9E+02 N
SELENIUM 7782492 3.9E+02 N
SILVER 7440224 3.9E+02 N
SIMAZINE 122349 5.3E+00 C
SODIUM AZIDE 26628228 3.1E+02 N
SODIUM DIETHYLDITHIOCARBAMATE 148185 2.4E+00 C
STRONTIUM, STABLE 7440246 4. TE+04 N
STRYCHNINE 57249 2.3E+01 N
STYRENE 100425 1.6E+04 N
2,3,7,8-TETRACHLORODIBENZODIOXIN 1746016 4.3E-06 C
1,2,4,5-TETRACHLOROBENZENE 95943 2.3E+01 N
1,1,1,2-TETRACHLOROETHANE 630206 2.5E+01 C
1,1,2,2-TETRACHLOROETHANE 79345 3.2E+00 C
TETRACHLOROETHENE 127184 1.2E+00 C
2,3,4,6-TETRACHLOROPHENOL 58902 2.3E+03 N
P,A,A,A-TETRACHLOROTOLUENE 5216251 3.2E-02 C
1,1,1,2-TETRAFLUOROETHANE 811972

TETRAHYDROFURAN 109999 8.4E+01 C
TETRYL 479458 7.8E+02 N
THALLIUM 7440280 5.5E+00 N
THALLIUM ACETATE 563688 7.0E+00 N
THALLIUM CARBONATE 6533739 6.3E+00 N
THALLIUM CHLORIDE 7791120 6.3E+00 N
THALLIUM NITRATE 10102451 7.0E+00 N
THALLIUM SULFATE (2:1) 7446186 6.3E+00 N
THIOBENCARB 28249776 7.8E+02 N
TIN 7440315 4.7E+04 N
TITANIUM 7440326 3.1E+05 N
TITANIUM DIOXIDE 13463677 3.1E+05 N
TOLUENE 108883 1.6E+04 N
TOLUENE-2,4-DIAMINE 95807 2.0E-01 C
TOLUENE-2,5-DIAMINE 95705 4.7E+04 N
TOLUENE-2,6-DIAMINE 823405 1.6E+04 N
P-TOLUIDINE 106490 3.4E+00 C
TOXAPHENE 8001352 5.8E-01 C
1,2,4-TRIBROMOBENZENE 615543 3.9E+02 N
TRIBUTYLTIN OXIDE 56359 2.3E+01 N
2,4,6-TRICHLOROANILINE 634935 1.9E+01 C
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Table B-1. Region III Human Health Screening Levels (continued)

Residential
Chemical CAS (mg/kg)

1,2,4-TRICHLOROBENZENE 120821 7.8E+02 N
1,1,1-TRICHLOROETHANE 71556 2.2E+04 N
1,1,2-TRICHLOROETHANE 79005 1.1E+01 C
TRICHLOROETHENE 79016 1.6E+00 C
TRICHLOROFLUOROMETHANE 75694 2.3E+04 N
2,4,5-TRICHLOROPHENOL 95954 7.8E+03 N
2,4,6-TRICHLOROPHENOL 88062 5.8E+01 C
2,4,5-T 93765 7.8E+02 N
2-(2,4,5-TRICHLOROPHENOXY)PROPIONIC ACID 93721 6.3E+02 N
1,1,2-TRICHLOROPROPANE 598776 3.9E+02 N
1,2,3-TRICHLOROPROPANE 96184 3.2E-01 C
1,2,3-TRICHLOROPROPENE 96195 7.8E+02 N
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE 76131 2.3E+06 N
1,2,4-TRIMETHYLBENZENE 95636 3.9E+03 N
1,3,5-TRIMETHYLBENZENE 108678 3.9E+03 N
TRIMETHYL PHOSPHATE 512561 1.7E+01 C
1,3,5-TRINITROBENZENE 99354 2.3E+03 N
2,4,6-TRINITROTOLUENE 118967 2.1E+01 C
URANIUM (SOLUBLE SALTS; from IRIS) 7440611 2.3E+02 N
URANIUM (SOLUBLE SALTS; provisional) 7440611 1.6E+01 N
VANADIUM 7440622 7.8E+01 N
VANADIUM PENTOXIDE 1314621 7.0E+02 N
VANADIUM SULFATE 16785812 1.6E+03 N
VINCLOZOLIN 50471448 2.0E+03 N
VINYL ACETATE 108054 7.8E+04 N
VINYL CHLORIDE inc early life(see cover memos) 75014 9.0E-02 C
VINYL CHLORIDE: adult (see cover memos) 75014

WARFARIN 81812 2.3E+01 N
XYLENES 1330207 1.6E+04 N
ZINC 7440666 2.3E+04 N
ZINC PHOSPHIDE 1314847 2.3E+01 N
ZINEB 12122677 3.9E+03 N
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Table B-2. EPA Eco-SSLs That Supersede Region III BTAG Screening Levels for
Ecological Receptors

Chemical Eco-SSL in mg/kg
Aluminum Unlimited unless pH <5.5
Antimony 0.29
Barium 330
Beryllium 36
Cadmium 0.38
Cobalt 13
Lead 16
Dieldrin 0.00028
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Contaminant

Aquatic

Fresh

Table B-3. Region III BTAG Screening Levels for Ecological Receptors

‘ Region III BTAG Screening Levels
) (alt values in ppb, unless otherwise noted)

Soil

Sediment
data for Effects Range-Low,
unless otherwise noted

Flora

Fauna

Flora Fauna

INORGANICS

Aluminum

" 460.0 (pH,
a)"

25.0 (pH)™?

1000.0°

21y’

Ammonia

90@)] 170()

17.0 ()|

Antimony

500.0(p,c)*

300 (po)®

480.0

150,000

Arsenic (total)

874.0 (c)’

328 ppm®

8,200.0°

Ar+3

190(c)] 360 (c)'°

1900 ()"

57.0
( AET) 12¢

31)’; 4(F)

Ar*’ 13.0 (¢) 10%| 480 ()" 3N 3D

Barium 10,000.0 (a) 440,000.0" 17,000(P1)";

: 900(1) ;8(F)

f Beryllivm 1500'¢ 5.3 (he)'V7l 200 (pH) 19(F)"; 100(1,P1)"

Boron 12,0000 75,000.0] 53,0000 (c) 05 4(P1y’; 198(F)"

®°  eHo

Cadmium 93 ()™l 11 (he)| 053 (he) P 250007 5.1 mg/kg 120002 10,000(1)"; 4,900(F)"

Chromium (total) 20.05 7.5% 5.0 260.0] 1,000,000(1)"; 1,000(P1)"
mg/kg(AET)

ot 10,3000 (a)® 120.0 (h,c)"?| <81,000.0% 19

Cr*é - = 50.0 (0)* 200 110 < 81,000.0% 34(F); 192(1)™

35,000.0*4

.

40(F)

Copper 29 65.(c)  15,000% 34,000.0*" 51.20(23.53")(P1)’;
(a) o(F)
Cyanide 1.0(a)" 52(c)® >5.04

a - acute; ¢ - chronic, p - proposed;

Sampling Work Plan for Hog Island
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*.- (h) - value is dependant on bardness; (pH) - value is dependant on pH; F - fish; |- invertebrate; Pi- plant; AET - Apparent Effect Threshold
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Table B-3. Region III BTAG Screening Levels for Ecological Receptors (continued)

Contamihant

Marine

Ercsh

Soil

Region III BTAG Screening Levels
(all values in ppb, uniess otherwise noted)

Aquatic

Sediment
data for Effects Range-Low,
unless otherwise noted

Flora Fauna

Flora - Fauna

Flora Fauna

2,000.0
@"*

2,700.0!
@"

significant
bioaccumulation is
noted in aquatic ‘species

320.0 (cl),
. 900.0(cF) mg/kg®
Lead®® 5.1 (pH, h, 5.6(c)*! 32 (pH,|  2,000.0% 10.0** 46,700.0° 17.5(1)"%, 726(F)"
Y h,c)’

Magnesium

Manganese 200.0 (pH', 10.0 (pH, b, 14.5 mg/L 330,000.0 35(F)"; 300(P1)’
h, ) <) (pH, h,
c)‘57
N 0.025 (pH, h, c)'** 0.012 (pH, h, ¢)’® 58.0 15009 23,.661(1)"; 7,000(F)’
Motybdenum ! 590.0 ] ,
Nickel 83 (h,c)'® 3400 °% 1600  2,0000% 20,9000%|  40,000(P1)"; 100(F)’
(he)'*
Phosphorus, 0.1 (¢)% 0.1 ()% 2,000(F)°
Selenium 350 ()] 5220(a) 5.0™ () 18000 28,870(1)"; 470(F)
1.9 (a)’[ 0.0001 (c)’ 1.9 (a)’| 0.0001 (hc)’ 0.009872[ 1000.0°}  34,000(P1)"7%; 150(F)"

Strontium

120,000.0

a - acute; ¢ - chronic; p - proposed;

Sampling Work Plan for Hog Island
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*.- (h) - value is dependant on hardness; (pH) - value is dependant on pH; F - fish; 1- invertebrate; Pl-plan; AET - Apparent Effect Threshold

Thallium 2130.0 400 ()" 1.0 130(F)"; 18(1)°
(3)75
Tin 01 ()7 026(c)”® 890.0 high bioaccumulation
has been noted
Uranium 2,300.0
Vanadivm <100 < 10.0 mg/L| 500"  58.000.0
mgh.
Zine 190 )] 860 (™| 300 hey 50,000(P1)"¥;

100,000(1)"; 2,000(F)°
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Endnotes - Inorganics

A S RN o

—_ = =
N = O

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Green alga, Selenastrum capricomutum; chronic AWQC are pH dependent
Reference #8, Leino.

Reference #4, OHMTADS.

Reference #5, IRIS.

Reference #5, IRIS.

Reference #1, NOAA.

Gammarus pseudolimnaeus

Reference #4, OHMTADS.

Reference #2, E.R. Long.

. Reference #5, IRIS.
. Reference #5, IRIS.
. AET values for arsenic are 57, 93 and 700 mg/kg (dry wt) for amphipods, oysters and benthic

organisms respectively.

Reference #4, OHMTADS.

EC5, data for Scenedesmus obliguus
Reference #1, NOAA.

Reference #4, OHMTADS.
Reference #5, IRIS.

Coho salmon, Oncorhynchus kisutch
Reference #5, IRIS.

LCso mortality for Hyalella azteca, scud.; reference #10, Borgmann.
Reference #4, OHMTADS
Reference #2, E.R. Long.

Greatest (Cr) toxicity risk to plants is posed in acidic sandy soil with low organic content

Gram negative bacteria, including Pseudomonas and Nocardia

Tobacco, Nicotiana tabacum

Reference #5, IRIS.

Reference #5, IRIS.

Reference #2, E.R. Long.

Reference #6, USEPA

Reference #5, IRIS.

Reference #5, IRIS.

Reference #2, E.R. Long.

Reference #6, USEPA

100% mortality for Rainbow trout; reference #11, Schweiger.

Reference #7, Parr.
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36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51.
52.

53.
54.

55.
56.
57.
58.

59.
60.
61.
62.
63.
64.
65.

66.
67.
68.

Animal health 's affected by plants containing 100 ppm cobalt therefore loading rates should be based
on soil concentrations which produce plants with cobalt concentrations less than 100 ppm A
conservative value for cumulative cobalt of 200 ppm in the sod 's suggested to immobilize the
element as well as to avoid excessive plant. uptake.

Pacific oyster (embryo); reference #5, IRIS.

EC50 for Daphnia magna; reference #5, IRIS.

Reference #4, OHMTADS.

Reference #2, E.R. Long.

Value obtained when iron was added to the test solution at equal concentrations with copper
Reference #5, IRIS.

Reference #9, Smith, Jr., Lloyd.

> 5.0 is lethal to soil amoeba; Reference #4, OHMTADS.
35% growth reduction observed after a 48 hr period
48-hr LC50 for rainbow trout, Salmo gairdneri

Reference #4, OHMTADS.

Reference #4, OHMTADS.

LDs for rabbits.

For all species, lead low effects were most pronounced at elevated water temp. and reduced pH, in
soft water, in younger life stages, and after long exposure.

Reference #5, IRIS.

An acute value of 3.5 pg/L tetramethyl lead is reported for rainbow trout Salmo gairdneri. Reference
#5, IRIS.

Reference #S, OHMTADS.

Japanese quail show extreme sensitivity, with a significant reduction in both calcium and egg
production

Reference #2, E.R. Long.
Value for marine (freshwater value is 1000)
The 96-hour LCs for rainbow trout in soft water (hardness = 36 mg/L) was 14.5 mg/L

Alkalinity, water hardness, ascorbic add, chloride, dissolved oxygen, pH, organic complexing agents,
sediment and temperature an affect toxicity

Reference #5, IRIS.

Reference #5, IRIS.

Reference #2, E.R. Long.

Reference #5, IRIS.

ECs of 340 ug/L was reported for duckweed, Lemna minor.
Reference #S, IRIS.

Various fungi (e.g., P canescens, P. rubrum, R. arrhizus and T. polysporum) are inhibited at this level;
Reference #4, OHMTADS.

Reference #2, E.R. Long.
Reference #5, IRIS.
96-hr LDs, for bluegills. Reference #5, IRIS.
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69. Harmful effects on fish fry.
70. Reference #5, IRIS.

71. Reference #4, OHMTADS.
72. Corn

73. Reference #2, E.R. Long.
74. Data for the diatom, Thalassiosira pseudonans, exposed to silver cyanide
75. Reference #5, IRIS.

76. Reference #5, IRIS.

77. Reference #5, IRIS.

78. Reference #5, IRIS.

79. Reference #4, OHMTADS.
80. Reference #5, IRIS.

81. Reference #5, IRIS.

82. Reference #4, OHMTADS.
83. Reference #2, E.R. Long.
84. Alga, Nitzshia sp.
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Table B-3. Region II1 BTAG Screening Levels for Ecological Receptors (continued)
Region Il BTAG Screening Levels

(alt vatues in ppb, uniess otherwise noted) -

Contaminant Aquatic Soil Sediment BCF
data for Effects Range-
Marine Fresh Low, unless otherwise
. noted
Flora I Fauna * Flora Fauna Flora ] Fauna Flora Fauna
CHLORINATED DIOXINS & PCHS
2,3,78-TCDD l < 0.00001 (c)' 10.0? Ii . 29,200(F)
IPolychIorinaled Biphenyls 0.03 (¢)* 0.1 (a) 0.014 (c)* 100.0(P1) 2.7 340,000(1)"; 270,000(F)"*
(PCBs)
SEMI-VOLATILES
Benzidine 2,500.0 (a)’ | 44(F), 456(1)
Benzoic Acid 650.0 (AET)"® 14(F), 1800(1)°
Benzyl Alcohol 460 mg/L" 570 (AET)'!
4-Chloroaniline 29,700.0 (a)*? I
Dibenzofuran 5400 (AET)' " 82(1) 947(F)
1,2-Diphenylhydrazine 270.0 (a)"
2-Hexanone 428,000.0 (a)“ 6
Isophorone 12,900.0 (a)'¢ 117,000.0 (a)"’ 1F)'¢
Methyl Ethyl Ketone 3,220,000.0 (a)") significant bioaccumulation expected
(MEK)
Methyl Isobutyl Ketone 460,000.0 (a)® 100,000.0% S(estimated)
(MIBK)
Thiodiglycol 11X 101! (@) 684,300.0 (a)%
SEMI-VOLATILE - NITROAROMATICS
2,4-Dinitrotoluene 3700 (c)2 230.0 (c)®
Nitrobenzene 6,680.0 (a)ls 27,000.0 (a)%
N-Nitrosodiphenylamine 33 X108 (@) 5,850.0 ()™ 280 (AET)'?
SEMI-VOLATILE - ORGANOHALIDES .
Aldrin 1.3 (a)® 3.0 (ﬂ < 100.0| l ]

a-acute; ¢-chronic; p - proposed; *- h - value is dependant on hardness; pH - valuc is dependant on pH;  F - fish; |- invertebrate; Pl - plan; AET - Apparent Effect Threshold
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Table B-3. Region II1 BTAG Screening Levels for Ecological Receptors (continued)

A

Region III BTAG Screening Levels

(all values in ppb, uniess otherwise noted)

Sediment
data for Effects Range-
Marine Fresh Low, unless otherwise
noted
Flora Fauna Flora Fauna Flora Fauna Flora Fauna
Bromochloromethane 6,400 (c)* 11,000 (a)*® 30X 10°% _ 7(estimated)
Bromodichloromethane 6,400 (a)* 11,000 (a)* 450.0 mg/kg®’ 137
Chlordane : 0.004 (c)*® 0.0043 (c)*| < 100.0
2-Chloronaphthalene v 15 (a)‘o ) 620 (c)*!
DDD 0.68 (a)* 0.6 (a) < 1000 <16 47,900(1)°; 6,210(P1)’;
(AET)® 52,500(F)"
DDE 14.0 (a)4 1,050.0 (a)® < 1000 2.2%) 59,000(1)°; 10,000(P1)";
) . : : 81,000(F)°
DDT 5,000.0 (a) 0.001 (c)*’ 5,000.0 (a) 0.001 (c)* <100.0%) 1.58% 100,000(F)"; 690,000(1)’;
) . 21,580(P1)’
1,2-Dibromo-3- 11(estimated)
Chloropropane
Dieldrin 0.0019 (c)*! 0.0019 (c)*} < 100.0 6,000(F)"
Endosulfan 0.0087 (c)*? 0.056 (c)*!
Endosulfan Alpha- 0.0087 (c)ss 0.056 (c)*®
Endosulfan Beta- 0.0087 (c)* 0.056 (c)*
Endrin 0.0023 (c)*| 0.0023 () < 100.0 1,000(F)"
Endrin Aldehyde significant bioaccumulation expected
Heptachlor 0.0036 (c)®! 0.0038 (c)*
Heptachlor Epoxide ©0.0036 ()% 0.0038 (c)* < 100.0 66,0001)"; 14,400(F)"; §
1,600(Pi)’
Hexachlorobenzene 129.0 (¢)%® 3.68 (p,c)™| 220 (AET)'"" 1,800(1)"; 1,200(F)"
Hexachlorobutadiene 32,0 ()% 9.3 () 11.0 (AET)'™
Hexachlorocyclohexane 0.34 (a)™ 100.0 (a)™ 100,000.0™
 }lexachiorocyclopentadiene 7.0 (a)™ 5.2 ()™

a-acute; c - chronic; p - proposed; *-- h - value is dependant on'hardness; pH - value is dependant on pH; F - fish; |- invertebrate; Pl- plan;; AET - Apparent Effect Threshold
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Table B-3. Region III BTAG Screening Levels for Ecological Receptors (continued)

R

Region III BTAG Screening Levels

(all values in ppb, unless otherwise noted)

Sediment
data for Effects Range-
Marine Fresh Low, unless otherwise
noted
Flora Fauna Flora Fauna Flora Fauna Flora Fauna
Hexachloroethane 940.0 (a)" 5400 (c)”’
Kepone 7.0 (a)™ 7.0 (a) 9,750(F)";
Lindane .0.16 (@) 0.08 (c)¥ < 100.0 183(1)"; 1,613(F)°
Methoxychlor 0.03 () 0.03 (c)® < 100.0
Mirex 0.001 (c)® 0.001 ()™ 2,200(P1)"; 2.580(F)'.;
71,400(1)
Pentachlorobenzene 1290 (©)® 50.0 (c)* 100.0 3,400(F)"
1,2,4,5-Tetrachlorobenzene 129.0 (¢)*' 50.0 (0)*8 100.0
Toxaphene 0.0002 (c)® 0.0002 (c)™
Tribromomethane 1,000.0 (a)* 11,000 (a)” 1,147.0 mg/kg® 37.4(F-estimated)’
2,4,6-Trichloroaniline 1,000.0 (a) 1,000.0 (a)* '
SEMI-VOLATILE - ORGANOPHOSPHATES
Icmorpyn'ros - 0.0056 (c)*® 0.041 (c)*|
I Malathion 01 ©” 0.1 (c)*
Parathion Mixture ‘ ] 0.013 (c)*| 31.0 (AET)" %)
SEMI-VOLATILE - PHENOLICS
2-Chlorophenol 970.0 (a)| 100.0
2,4-Dichlorophenol 365.0 (c)'! 100.0
2,6-Dichlorophenol I 100.0
2,4-Dimethylphenol 2,120.0 (a)'*? 100.0 290 (AET)"'® 151(F)’
Dinitrophenol 4,850.0 (a)'™ 150.0 (c)' 100.0
2-Methyl Phenol [0-Cresol] | 100.0 63.0 (AET)"1%

a-acute; c-chronic; p - proposed; *-- h - value is dependant on hardness; pH - value is dependant on pH; F - fish; |- invertebrate; Pl - plant; AET - Apparent Effect Threshold
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Table B-3. Region III BTAG Screening Levels for Ecological Receptors (continued)

Contaminant

Region III BTAG Screening Levels

(all values in ppb, uniess otherwise noted)

Sediment

data for Effects Range-

Marine Fresh Low, unless otherwise
noted
) Flora - Fauna Flora Fauna Flora Fauna Flora Fauna
4-Methyl Phenol 1000 670.0 (AET)"1
{p-Cresol]
I 4-Nitrophenol 4,850.0 (a)'® 150.0 (c)!®) 1000 l
l Pentachlorophenol 7.9 (c)*1Y 130 (pH, )™ 1000 360.0 (AET) 122
Phenol 5,800.0(a)'? 79.0 (a)'™¥ 1000 4200 200(P1)"; 277(1)"; 1.9(F)°
( AET)"S
2,3,4,6-Tetrachlorophenol 100.0
2,4,5-Trichlorophenol 11.0 (pc)'™ 63.0 (p,c)'" 100.0
2,4,6-Trichlorophenol 970.0 (c)"§| 100.0
SEMI-VOLATILE - PHTHALATES
Butyl Benzyl Phthalate 34 (o) 3.0 (¢)' 63.0 663(F)"
(BBP) (AED)™!
Di(2-Ethylhexyl) Phthalate 360.0 (p,c)'® 30.0 (c) 1300.0 2,680(F)"; 50(1)°
(DEHP) - (AET)"® .
Diethyl Phthalate (DEP) 34 (¥ 3.0 (0% 200.0 117(F)’
. (AET)12
Dimethyl Phthalate (DMP) 34 (O 3.0 ()% 71.0
5 (AE 129
Diocty! Phthalate 34 ()™ 03 (o)™ 6,200.3
(AET)!
133 134
N-Buty! Phthalate (DBP) 34 (o) 03 (c) 14000
(AET)
SEMI-VOLATILE - PAHS
-Low Molecular Weight
Acenaphthene 710.0 (c)'* 5200 ()"’ 100.0 16,0138
Acenaphthylene 300.0 (a)'¥ 100.0 44.0'%)
a-acute; c-chronic; p - proposed; *-- h - value is dependant on hardness; pH - value is dependant on pH;  F - fish; 1. invertebrate; Pl - plant; AET - Apparent Effect Threshold
Sampling Work Plan for Hog Island B-22
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Table B-3. Region III BTAG Screening Levels for Ecological Receptors (continued)

e e

Region III BTAG Screening Levels

(all values in ppb, unless otherwise noted)

Contaminant Aquatic Soil Sediment BCF
data for Effects Range-
Marine Fresh Low, unless otherwise
noted
Flora Fauna ! Flora Fauna Flora Fauna Flora Fauna
Anthracene 3000 (a)'"! 0.1 (c)'? 100.0 85.3143 16,800(F)"; 912(1)"
Fluorene 300.0 (a)' 430.0 (c) 100.0 19.0145 short-term expected
Naphthalene 2,300.0 (a)!%| 100.0 (c) 1000 160.0447 3.0(1,F)’
Phenanthrene 4.6 (p,c)'¥ 6.3 (pc)'® 100.0 240.01%°
-High Molecular Weight
Benzo (a) Anthracene 813 (¢) 63 (0) 100.0 261.0'! 134,248(1)"; 9,200(F)°
Benzo (a) Pyrene 0.21 ng/ml (a) 100,02 430.0'% 930(F)"; 5,258(P1)";
132,248(1)°
Chrysene 300.0 (a)*** 100.0 384,015 minimal to moderate bioaccumulation
expected in squatic organisms
Dibenzo (a,h) Anthracene 300.0 ()" 100.0 63.4157
Fluoranthene 16.0 (c)'%8 3,980.0 (a)' 100.0 ' 600.0'% bioaccumulation expected
Pyrene 300.0 (a)'*} 1000 665.0'¢2 970(F)"
Benzo (b) Fluoranthene 300.0 (a)'® 100.0 3,200.0 (AET)’
Benzo (k) Fluoranthene 300.0 (a)'* 1000 l
Benzo (ghi) Perylene 300.0 (a)'% 100.0 670.0 (AET)’
Creosote (mixture)'%® 3,510.0 (a)' | l
Indeno (1,2,3-CD) Pyrene ) 300.0 (a)'*®) 100.0 600.0 (AET)"
2-Methyinaphthalene 3000 (@)'* I 70.0'%
o I “
a-acute; c-chronic; p-proposed; - h.value is on pH - value is dependant on pH; F - fish; |- invertebrate; PI-plant; AET - Apparent Effect Threshold
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Endnotes — Semi-Volatiles

1. Reference #1, NOAA.

2. LDs, for rabbit, oral

3. Reference #5, IRIS.

4.  Reference #5, IRIS.

5. Reference #2, E.R. Long.

6. Reference #12, USEPA

7.  Reference #5, IRIS.

8.  Reference #1, NOAA.

9.  Reference #6, Freitag.

10. LCs, for fathead minnows, reference #7, Verschueren.

11. Reference #1, NOAA.

12. Reference #1, NOAA.

13. Reference #1, NOAA.

14. Reference #5, IRIS.

15. 96-hr LCs, for 31 day old Pemiphales promelas, fathead minnow, reference # 8, Geiger.
16. Reference #5, IRIS.

17. Reference #5, IRIS.

18. Reference # 9, Veith.

19. 96-hr LCs, for Pimephales promelas, fathead minnow; reference #10, Brooke.
20. 24-hr LCs, for goldfish, Carassius auratus; reference # 11, Bridie
21. LDs, for Redwinged blackbird, Angelaius phoeniceus

22. 96-hr LCs, for sheepshead minnow, Cyprinodon variegatus
23. Reference #5, IRIS.

24. Reference #5, IRIS.

25. Reference #5, IRIS.

26. Reference #5, IRIS.

27. Reference #S, IRIS.

28. Reference #5, IRIS.

29. Reference #1, NOAA.

30. Reference #5, IRIS.

31. Reference #5, IRIS.

32. Reference #5, IRIS.

33. Reference #5, IRIS.

34. 7-hr LDsy, mouse inhalation

35. Reference #5, IRIS.

36. Reference #5, IRIS.

37. Oral LDs, for adult male Swiss ICR mice.
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38. Reference #5, IRIS.

39. Reference #5, IRIS.

40. Reference #1, NOAA.
41. Reference #5, IRIS.

42. 96-hr LCs, for Palaemonetes kadiakensis glass shrimp
43, Reference #1, NOAA.
44. Reference #5, IRIS.

45. Reference #5, IRIS.

46. Reference #2, E.R. Long.
47. Reference #5, IRIS.

48. Reference #5, IRIS.

49. 96-hr LCs, for Asellus Brevicaudus, sowbugs
50. Reference #2, E.R. Long.
51. Reference #S, IRIS.

52. Reference #5, IRIS.

53. Reference #5, IRIS

54. Reference #5, IRIS.

55. Reference #5, IRIS.

56. Reference #5, IRIS.

57. Reference #5, IRIS.

58. Reference #5, IRIS.

59. Reference #5, IRIS.

60. Reference #5, IRIS.

61. Reference #5, IRIS.

62. Reference #5, IRIS.

63. Reference #5, IRIS.

64. Reference #5, IRIS.

65. Reference #1, NOAA.
66. Reference #5, IRIS.

67. Reference #1, NOAA.
68. Reference #5, IRIS.

69. Reference #5, IRIS.

70. Reference #1, NOAA.
71. Reference #5, IRIS.

72. Reference #5, IRIS.

73. 100,000 ppb suppresses nitrogen forming bacteria; Reference #4; OHMTADS.
74. Reference #5, IRIS.

75. Reference #5, IRIS.

76. Reference #S, IRIS:
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77. Reference #5, IRIS.
78. LCs, for estuarine fish
79. 79. Reference #5, IRIS.
80. Reference #5, IRIS.
81. Reference #5, IRIS.
82. Reference #S, IRIS.
83. Reference #5, IRIS.
84. Reference #S, IRIS.
85. Reference #5, IRIS.
86. Reference #5, IRIS.
87. Reference #5, IRIS.
88. Reference #5, IRIS.
89. Reference #5, IRIS.
90. Reference #5, IRIS.
91. 96-hr 'static LDjo for Crassostrea vitginica, eastern oyster, larvae
92. Reference #5, IRIS.
93. LDs, female rat oral
94. Reference #5, IRIS.
95. Reference #5, IRIS.
96. Reference #5, IRIS.
97. Reference #S, IRIS.
98. Reference #5, IRIS.
99. Reference #5, IRIS.
100. Reference #1, NOAA.
101. Reference #5, IRIS.
102. Reference #5, IRIS.
103. Reference #1; NOAA.
104. Reference #1, NOAA.
105. Reference #5, IRIS.
106. Reference #1, NOAA.
107. Reference #1, NOAA.
108. Reference #1, NOAA.
109. Reference #1, NOAA.
110. Reference #5, IRIS.
111. Reference #5, IRIS.
112. Reference #1, NOAA.
113. Reference #5, IRIS:
114. LDs, value for minnows
115. Reference #1, NOAA.
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116. Reference #5, IRIS.

117. Reference #5, IRIS.

118. Reference #5, IRIS.

119. Reference #1, NOAA.

120. Reference #5, IRIS.

121. Reference #1, NOAA.

122. Reference #5, IRIS.

123. Reference #1, NOAA.

124. Reference #1, NOAA.

125. Reference #S, IRIS:

126. Reference #1, NOAA.

127. Reference #1, NOAA.

128. Reference #5, IRIS.

129. Reference #1, NOAA.

130. Reference #1, NOAA.

131. Reference #4, OHM'T'ADS.
132. Reference #1, NOAA.

133. Reference #1, NOAA.

134. Reference #4, OHMTADS.
135. Reference #1, NOAA.

136. Reference #1, NOAA.

137. Reference #1, NOAA.

138. Reference #2, E.R. Long.
139. Reference #5, IRIS.

140. Reference #2, E.R. Long.
141. Reference #5, IRIS.

142. Protozoan, Paramecium caudatum
143. Reference #2, E.R. Long.
144. Reference #1, NOAA.

145. Reference #2, E.R. Long.
146. Reference #5, IRIS.

147. Reference #2, E.R. Long.
148. Reference #5, IRIS.

149. Reference #5, IRIS.

150. Reference #2, E.R. Long.
151. Reference #2, E.R. Long.
152. Mice treated with this dose for 197 days showed stomach tumors
153. Reference #2, E.R. Long.
154. Reference #5, IRIS.
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155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.

Sampling Work Plan for Hog Island

155. Reference #2, E.R. Long.

Reference #5, IRIS.
Reference #2, E.R. Long.
Reference #S, IRIS.
Reference #5, IRIS.
Reference #2, E.R. Long.
Reference #5, IRIS.
Reference #2, E.R. Long.
Reference #5, IRIS.
Reference #5, IRIS.
Reference #5, IRIS.

Creosote is a mixture of many organic compounds, of which PAHs are a large proportion

24-hr TL50 for goldfish, Crassius auratus; reference #13, USEPA

Reference #5, IRIS.
Reference #1, NOAA
Reference #2, E.R. Long.

B-28
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Table B-4. Proposed TRVs

: : 5 : .
: E - E : : : :
. ) £ 3 ) 5 2 =) 2 ) £
S =2 =2 |z 2 z2 |\ Z 2] Zo: |2 21 ¢
E fzg| fE | EEE| g2E | BEE| REZ |fEZ| 25
Aluminum* (not an issue | 1.93® | Sample et al., 1996 | 19.3 Sample et al., 1996 | 109.7 Sample et al., 1996 | 1097" | Sample et al., 1996
unless pH < 5)
Antimony 0.059 EPA 2003 NA
Arsenic 0.126 Sample et al., 1996 | 1.26 " | Sample et al., 1996 |2.46 Sample et al., 1996 | 7.38 Sample et al., 1996
Barium 51.8 EPA 2003 20.8 Sample et al., 1996 |41.7 Sample et al., 1996
Beryllium 0.532 EPA 2003 n/a n/a
Cadmium 0.770 EPA 2003 1.47 EPA 2003
Chromium (+6) 3.3 Sample et al., 1996 | 13.14 Sample et al., 1996 | 1 Sample et al., 1996 |5 Sample et al., 1996
Cobalt 7.34 EPA 2003 7.61 EPA 2003
Copper 11.7 Sample et al., 1996 | 15.1 Sample et al., 1996 |47 Sample et al., 1996 | 61.7 Sample et al., 1996
Lead 4.7 EPA 2003 1.63 EPA 2003
Manganese 88 Sample et al., 1996 | 284 Sample et al., 1996 | 997 Sample et al., 1996 [ 9970 " | Sample et al., 1996
Mercury 0.032 Sample et al., 1996 | 0.16 Sample et al., 1996 | 0.0064 Sample et al., 1996 | 0.064 Sample et al., 1996
Nickel 40 Sample et al., 1996 | 80 Sample et al., 1996 | 77.4 Sample et al., 1996 | 107 Sample et al., 1996
Selenium 0.2 Sample et al., 1996 | 0.33 Sample et al., 1996 | 0.5 Sample et al., 1996 |1 Sample et al., 1996
Silver 0.02 Rungby and 02 Rungby and 5.44 Peterson and 5440 Peterson and
Danscher, 1984 Danscher, 1984 Jensen, 1975 Jensen, 1975
Thallium 0.0074 Sample et al., 1996 | 0.074 Sample et al., 1996 | n/a n/a
Zinc 160 Sample et al., 1996 | 320 Sample et al., 1996 | 14.5 Sample et al., 1996 | 131 Sample et al., 1996
Benzo(a)anthracene 0.17 @ PRC, 1996 1.7 PRC, 1996 n/a n/a
Benzo(a)pyrene 1.31 Sample et al., 1996 | 10 Sample et al., 1996
Benzo(b) fluoranthene 4@ PRC, 1996 40 PRC, 1996 n/a n/a
Benzo(g,h,i) perylene 72@ PRC, 1996 72 PRC, 1996 n/a n/a
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Table B-4. Proposed TRVs

£ £ 8 £ E g = o = =
E 5 £ 5 £ 5 E - E £ 3 £
® < : < o : s s : s > T >
z =¥ F2 1Z.2| oz | E.2) f.t |s.¥| Lt
E fEE| 52 |ZEE| 2E  |3EE| iE: |2EE| 25
Benzo(k) fluoranthene 72@ PRC, 1996 72 PRC, 1996 n/a n/a
Chrysene 0.17@ | PRC, 1996 1.7 PRC, 1996 n/a n/a
Dibenz(a,h) anthracene 1.33@ | PRC, 1996 13.3 PRC, 1996 n/a n/a
Fluoranthene 12.5 Sample et al., 1996 |25 Sample et al., 1996 |n/a n/a
Indeno(1,2,3-cd) pyrene | 7.2? PRC, 1996 72 PRC, 1996 n/a n/a
Perylene n/a n/a n/a n/a
Pyrene 7.5 Sample et al., 1996 | 12.5 Sample et al., 1996 |n/a n/a
Acenaphthene 17.5 Sample et al., 1996 |35 Sample et al., 1996 |n/a n/a
Acenaphthylene 70 @ PRC, 1996 700 PRC, 1996 n/a n/a
Anthracene 100 @ IT Corp., 1997 1000 IT Corp., 1997 n/a n/a
Fluorene 125 @ PRC, 1996 1250 PRC, 1996 n/a n/a
Total PAHs 2 Trust et al. 1994 20 Trust et al. 1994
Total PCBs 0.14® | Sample, 1998 0.69® | Sample, 1998 0.18® | Sample, 1998 1.8 Sample, 1998
Total DDTs 0.8 Sample, 1998 4 Sample, 1998 0.0028 Sample, 1998 0.028 | Sample, 1998
Aldrin 0.2 Sample, 1998 1 Sample, 1998 n/a n/a
Alpha-chlordane 4.58 Sample et al., 1996 | 9.2 Sample et al., 1996 |2.14 Sample et al., 1996 | 10.7 Sample et al., 1996
Dieldrin 0.015 EPA 2003 0.0709 EPA 2003
Gamma-BHC (Lindane) | 0.05 Navy 1999 3.75 Navy 1999 2@ Sample et al., 1996 | 20 Sample et al., 1996
Gamma-chlordane 4.58 Sample et al., 1996 | 9.2 Sample et al., 1996 | 2.1 Sample et al., 1996 | 10.7 Sample et al., 1996
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APPENDIX C
STATISTICAL BASIS FOR SAMPLE DESIGN

A statistically based sampling design was developed to evaluate whether chemicals of
potential concern (COPCs) in sediments at Hog Island are different from those measured
in the soil background set collected for Indian Head and Stump Neck annex (Background
Soil Investigation Report, 2002). The soil background values were collected at numerous
locations across both Cornwallis and Stump Neck, and are considered applicable for
comparison to sites across the facility. The general null and alternative hypotheses can be
stated as follows:

Null Hypotheses (Hp): The mean concentration at Hog Island () is similar to (is
smaller than or equal to) the mean concentration in background soil (Ugkgd)
Alternative Hypothesis (Ha): The mean concentration at Hog Island () is
worse than (is larger than) the mean concentration in background soil (Ugkgd)

When testing site versus reference or background populations, the Hy is always initially
assumed to be true. The Hy is rejected in favor of the H only when the data are
sufficiently supportive of that decision. The burden of proof is demonstrating beyond a
reasonable doubt that the Ha is more likely to be true than Hy. The approach is the one
used in recent publications on testing for compliance with background concentrations
(EPA, 1994; MARSSIM, 1997). Hence, in using the Hy and H, as defined above, the
assumption is made before sampling that the site [Hog Island] is not worse than
background soil [Cornwallis and Stump Neck annex soils]. Every attempt will be made
to collect the required number of samples from the site so that the statistical test(s) will
have a sufficiently high probability of rejecting the null hypothesis (and concluding that
the site is worse, i.¢., the site has a larger mean concentration than the mean
concentration in background soil) when the null hypothesis is false (when the site is
worse than background). If too few samples are collected, the statistical test may not
have a sufficiently high probability of rejecting Hy and declaring that the site is worse
than background.

It could be asked “Why not interchange the Hy and Hp in order to be more protective of
human health and the environment?” Interchanging them would yield these hypotheses.

Ho:  The mean concentration at Hog Island is larger than the mean concentration in
background soils

Ha:  The mean concentration at the Hog Island is smaller than the mean concentration
in background soils

These latter hypotheses are not used because statistical tests would have limited ability to
correctly reject Hy unless the site conditions were actually better than the background
conditions, which seems to be an unreasonable requirement. If the site is not
considerably better than reference, the tendency would be for statistical tests to falsely
conclude that the site is worse than reference.
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The first set of hypotheses (rather than the latter) focuses on testing whether the site is
worse than the background. The sample size calculations focus on determining an
adequate number of samples to conclude that the site is worse than background when
testing the difference in the mean response for one constituent. The power to see
significant differences between site and background is further enhanced due to the
following process. For sediment/soil concentrations, multiple tests (t-test, Wilcoxon
Rank Sum test, Quantile test, Slippage test) are used to look for differences between site
and background. For all media, the comparisons are performed on each of the measured
COPCs, providing multiple chances to declare that the site is worse than the background.

Notation and symbols used in calculations:
Hog Island
background soil, soil from Cornwallis and Stump Neck locations

Mu (u)  population mean (population mean concentration)
Xbar (X) sample mean estimated from the data

Delta (A) the effect size or difference between the mean concentration from Hog Island
and the mean concentration in background soils. In practical situations,
differences are considered important to detect only if they equal or exceed
some bound (| - MBked | > A). Failure to detect differences smaller than A
are assumed to be of minor consequence. Delta is expressed as a relative
difference with respect to the background response. For example, a 50%
increase in mean concentration compared to background concentration would

be Arelative = (HIH - “‘Bkgd) / HBkgd = 0.5

Alpha (a) The probability of making a Type I decision error resulting in a false-positive
claim. This occurs when the true mean concentration at Hog Island is similar
to background soils but we incorrectly conclude that the Hog Island is worse
than background.

Beta (B) The probability of making a Type II decision error resulting in a false-
negative claim. This occurs when the true mean concentration at Hog Island
is larger than background soils but we incorrectly conclude that the Hog
Island is similar to background.

Power Power = 1- 3. The probability of determining that the Hog Island is worse
than background when that is true.

a, B, and power are expressed as a proportion or an equivalent percent, e.g.:
0.75=75%.

Variance (o) The true variability of the population (measured as the average of squared
deviations from the mean).
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S sample variance estimated from the data

m number of samples from background soils
n number of samples for the Hog Island
Zi g The value of the standard normal distribution having a proportion of 1-a less

than that value, i.e.: the proportion of the standard normal distribution less
than Z. 1s 1-o

Zig The value of the standard normal distribution having a proportion of 1-f3 less
than that value, i.e.: the proportion of the standard normal distribution less
than Z;.g is 1-B

Z1., and Z,_g can be found in tables of the cumulative normal distribution (available in

most statistic textbooks). For example, if a=0.05, then Z;_4 =Z95=1.645

The equation used to calculate the number of samples is based on a two-sample Student’s
t-test, a test comparison planned for data analysis. The number of samples to collect is
calculated so that if the inputs to the equation are true, the calculated number of samples
will cause a false null hypothesis to be rejected with the indicated power.

The formula used to calculate the number of samples is found in EPA’s QA/G-4 guidance
(EPA, 2000a) and EPA’s QA/G-9 guidance (EPA, 2000b) as:
n=2(Z1.o+ Z1p)° s>/ A+ (0.25) Z*\.,

The formula applies to data that are consistent with the following statistical assumptions:
(1) both areas (site and background) being compared are normally distributed, or can be
transformed to normality, (2) the variances of the site and background populations are
equal, (3) the variance estimate, s°, is reasonable and representative of the populations
being sampled. When this is not the case, an adjustment is made to accommodate a
nonparametric comparison (i.e., the numbers of samples are increased by 16% to adjust
for associated power differences between parametric and nonparametric sample
comparisons for moderate numbers of samples.)

All sample size calculation results are rounded up to the nearest integer.

This section listed the notation, definitions, formulas, strategy and statistical assumptions
underlying sample size calculations. The statistical assumptions will be tested on the data
collected for the proposed study to confirm that adequate power was attained. A
preliminary check of assumptions was done on existing data and is described below. The
rational for choice of COPCs to use in sample size calculations is given.

No data is available from Hog Island for sample size calculations. Sample size
calculations are based on the results from the soil background data set (Background Soil
Investigation Report, 2002). The soil background values were collected at numerous
locations across both Cornwallis and Stump Neck, and are recommended for comparison
to sites across the facility. In the statistical analysis of these background sets (Appendix E
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of the Background Soil Investigation Report, 2002), soil grain size was determined to
have the largest influence on the concentration of metals in soil. Sandy soils (larger grain
size) tended to have higher concentrations of metals than the clayey soils (smaller grain
size). Subsurface soil also tended to have higher concentration than surface soils. The
surface soil background data was chosen as most representative for comparison to the
Hog Island site: the area of the site consists primarily of fill and applied biosolids; neither
of these are likely to correspond to undisturbed subsurface samples.

Sample size recommendations were calculated for analytes identified as potential
COPC:s: arsenic, cadmium and mercury. Discussion of the statistical distribution(s) for
surface and subsurface samples and outlier identification and recommendations are given
by analyte.

All background arsenic results from surface and subsurface soils were detected
concentrations. Exploratory data analysis results based on Tukey box plots identified a
single extreme result from the surface soil (SS) arsenic background data set for further
examination as an outlier. The arsenic value of 18.3 mg/kg was confirmed as statistically
significant using the EPA recommended outlier test (Dixon Test for n=24 samples,
p<0.01). No arsenic subsurface soil (SU) results were identified as extreme and this
assessment was confirmed by formal outlier tests. Arsenic SS results were not
significantly different from SU results as evidenced by distribution shift tests and
combination of the data sets was considered. The SU distribution of results was
significantly different from normal (Shapiro-Wilk test for normality p-value=0.011) and
not significantly different from lognormal (Shapiro-Wilk test for normality p-
value=0.44). The shape of the distribution did not have the curved shape with extending
right tail typically associated with the lognormal but instead had an broad flat probability
distribution at lower concentrations and a trailing tail at high concentrations more typical
of a mixture distribution (see Figure C-1). These findings were consistent with the
background report conclusions of two distinct patterns depending on grain size. A
decision was made to use only the SS results in the sample size calculations.

Three sets of sample size estimates were produced for arsenic based on whether the
extreme value was included or excluded. When the extreme value was included the data
was significantly different from normal (Shapiro-Wilk test for normality p-value=0.0001)
and calculations were adjusted to accommodate the distribution-free counterpart of the
t-test, the nonparametric Wilcoxon/Gehan test. Calculations with the extreme value
excluded were based on a 2-sample t-test which assumes a normal distribution (Shapiro-
Wilk test for normality p-value=0.11). For comparison purposes, estimates are also
presented for the data excluding the extreme value to accommodate the nonparametric
Wilcoxon/Gehan test. This adjustment would support a comparison of normally
distributed background data to site data that is not normally distributed. The summary
statistics for the arsenic results with and without the extreme value are listed in

Table C-1.
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Figure C-1.

Distributions of concentrations of arsenic in background (Bkgd)

samples representing surface soils (SS) and subsurface soils (SU) are
compared using histograms, quantile plots and box plots

Table C-1. Summary Information on Data Sets for Analytes Used in
Sample Size Calculations

c
kS S 2
> E T L2 g c % -c% § E
BackgroundData |E | E 8| E Sl g| £ 28 E
S c| S0 = (7] [<3] © ) %
Set ZHh|lZo = = = = n o [
Arsenic,
no extreme 23 23 1.6 3.8 4.4 8.7 2.22 Normal
Arsenic,
all results 24 24 1.6 4.1 5.1 18.3 3.56 Lognormal
Cadmium
(1997, 2000, 2001)
no extreme 21 11 <0.06 | 0.13 | 0.16 | 0.42 | 0.105 Lognormal
Cadmium
(1997, 2000, 2001)
all results 22 12 <0.06 014 | 0.27 | 2.5 0.519 none
Cadmium
(2000 only)
no extreme 9 7 <0.094 | 0.16 | 0.17 | 0.34 | 0.0797 Normal
Mercury,
all results 24 14 <0.03 0.07 | 0.07 | 0.13 0.026 Normal
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The sample size calculations for arsenic using alpha level of 0.05 and a range of power
levels and delta separation levels are listed in Table C-2. In the Table C-2 calculations for
arsenic excluding the extreme value and using the nonparametric adjustment, a delta of
less than 60% relative percent difference in mean concentration would be declared
different from background with 80% power using a sample of size twelve. Thus, a
difference between the background mean of 4.4 mg/kg and a site mean of 6.9 would be
declared significantly different with 80% power. The delta difference is calculated as
(6.9-4.4)/4.4=0.57 or 57%. Only a slightly smaller delta produces a significant difference
when we use the normal assumption, i.e., a delta of 53% (corresponding to a site mean of
6.7 mg/kg) is declared different with 80% power. Twelve samples will detect an 81%
relative percent difference in mean concentration when all the arsenic results are used;
this corresponds to a background mean is 5.1 mg/kg and site mean is 9.1 mg/kg. It is
recommended that the statistically significant extreme value of arsenic be excluded from
future background comparisons and sample size calculations. It is recommended that
sample size calculations include the nonparametric adjustment to accommodate
comparisons to non-normal site concentrations. The moderate sample size of twelve was
used as an example to describe results in Table C-2 and compare the impact due to the
choice of background data set.

Table C-2. Sample Size Calculations Based on Arsenic
Results from Background Surface Soil

A, relative % difference in mean

(0=0.05) concentration, i€ (Upked = Usite)/ Hoked

SS, exclude outlier, nonparametric (Recommended)

S | Power | 40% | 50% | 57% | 60% | 70% | 80% | 90%
0.10 | 90% 32 21 17 15 11 9 7

0.15| 85% 27 18 14 13 10 8 6
0.20 | 80% 24 16 12 11 9 7 6
0.25 | 75% 21 14 11 10 8 6 5

SS, exclude outlier, Normal distribution
£ | Power | 40% | 50% | 53% | 60% | 70% | 80% | 90%

0.10 | 90% 28 18 16 13 10 8 6

0.15| 85% 24 16 14 11 9

7 6
0.20 | 80% 21 14 12 10 7 6 5
0.25| 75% 18 12 11 9 7 5 5
SS, all data, nonparametric

B | Power | 40% | 50% | 60% | 70% | 80% | 81% | 90%
0.10 | 90% 64 42 29 22 17 17 14

0.15| 85% 54 35 25 19 14 14 12

0.20 | 80% 47 30 21 16 13 12 10

025 | 75% 41 27 19 14 11 11 9

The background cadmium results from surface and subsurface soils included both
detected concentrations and reported detection limits for non-detects (see Figure C-2).
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The detected concentrations represented approximately one third of the subsurface and
one half of the surface results. This small detection rate together with the fact that the
detection limits from early sampling efforts were considerably larger than those in later
years creates problems for planned background comparisons and sample size
calculations. In the surface soils the 1995 results consisted of two non-detects with
detection limits that were larger than all but one of the detected concentrations. The 1995
SS results were removed. The subsurface results were primarily non-detects with a mix of
large and small detection limits. It was decided to follow the background report
recommendations and base the sample size calculations on surface soil results. A single
extreme result from the background surface soil (SS) cadmium data set was identified by
Tukey box plots for further examination as an outlier. The arsenic value of 2.5 mg/kg was
an order of magnitude larger than the next largest result and was confirmed as statistically
significant by the Dixon outlier test (n=22 samples, p<0.01). Retaining this extreme
observation influences the mean, standard deviation and sample size estimates. The
highest detection rate for cadmium was observed in samples from 2000. For comparison
purposes the set of results from 2000 was used for separate calculations. The extreme
value was from 2000 and it was again confirmed as a statistically significant outlier from
that data set.
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Figure C-2. Distributions of concentrations of cadmium in background (Bkgd)
samples representing surface soils (SS) and subsurface soils (SU) are
compared using histograms, quantile plots and box plots. In quantile
plots (upper right panel), detects are plotted with “x” and detection
limits of nondetects are plotted with “0”. Data includes all years. The
four 1995 results are two largest nondetects in each quantile plot line.
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Three sets of sample size estimates were produced for cadmium based on whether the
outlier was included or excluded or whether the 2000 data excluding the outlier was used.
Based on results from the Shapiro-Wilks distribution tests, the 2000 data fits a normal
distribution (p=0.19), the SS data without the extreme fits a lognormal distribution
(p=0.15) but is significantly different from normal (p=0.014<0.05), and the SS data
including the extreme is neither normal (p<0.00001) nor lognormal (p=0.008).
Calculations on 2000 data were based on a 2-sample t-test which assumes a normal
distribution. When all SS data was used (with or without the extreme value) the
calculations were adjusted to accommodate the nonparametric Wilcoxon/Gehan test. The
summary statistics for the cadmium results based on the three settings are listed in

Table C-1. Sample size calculations for alpha level of 0.05 and a range of power levels
and delta separation levels are listed in Table C-3. In Table C-3 using alpha of 0.05 and
power of 80%, twelve samples will see a 73% relative percent difference in mean
concentration when using all the SS data and excluding the extreme; this corresponds to
seeing a difference between a background mean of 0.16 mg/kg and a site mean of

0.28 mg/kg. As a best case scenario, the 2000 data can see a delta 50% with a sample of
size twelve; this corresponds to a background mean of 0.17 mg/kg and a site mean of
0.26 mg/kg when we assume both distributions will be normal. Twelve samples will delta
of 220% with power of 80% when using all SS data and including the extreme value; this
corresponds to a background mean of 0.27 mg/kg and a site mean of 0.59 mg/kg. It is
recommended that the statistically significant extreme value of cadmium be excluded
from future background comparisons and sample size calculations. It is recommended
that sample size calculations be based on all years with adequate detection limit results
(exclude 1995 results). Sample sizes based on the recommended background set include
the nonparametric adjustment.

Table C-3. Sample Size Calculations Based on Cadmium
Results from Background Surface Soil

A, relative % difference in mean

(0=0.05) concentration, i€ (Mpkgd = Msite)/ Lbked

SS, exclude outlier, nonparametric (Recommended)
S | Power | 50% | 60% | 70% | 73% | 80% | 90% | 100%

0.10 | 90% 34 24 18 17 14 11 9
0.15| 85% 29 20 15 14 12 10 8
0.20 | 80% 25 18 13 12 10 9 7
025 | 75% 22 16 12 11 9 8 6

SS, all data, nonparametric

S| Power | 80% | 90% | 100% | 150% | 200% | 220% | 250%
0.10 | 90% 112 89 72 33 19 16 13

0.15| 85% 94 75 61 28 16 14 11

0.20 | 80% 81 64 52 24 14 12 9

025 | 75% 71 56 46 21 12 10 8
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Table C-3. Sample Size Calculations Based on Cadmium

Results from Background Surface Soil (continued)

2000 SS, exclude outlier, Normal distribution
L | Power | 40% | 50% | 60% | 70% | 80% | 90% | 100%
0.10 | 90% 24 16 11 9 7 6 5
0.15| 85% 20 13 10 7 6 5 4
020 | 80% 18 12 9 7 5 4 4
025 | 75% 16 10 8 6 5 4 3

The background mercury results from surface and subsurface soils included both detected
concentrations and reported detection limits for non-detects (see Figure C-3). The
detected concentrations represented more than half of the results in both the surface and
subsurface data sets. Unlike cadmium, none of the detection limits were large relative to
the detected concentrations. The set of subsurface mercury results tested significantly
different from the set of surface mercury results using distribution shift tests. For this
reason it was decided to use the mercury background data from surface samples in sample
size calculations. No statistically significant outliers were identified in the data set.
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Figure C-3. Distributions of concentrations of mercury in background (Bkgd)
samples representing surface soils (SS) and subsurface soils (SU) are
compared using histograms, quantile plots and box plots. In quantile
plots (upper right panel), detects are plotted with “x” and detection
limits of nondetects are plotted with “0”.
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Two sets of sample size estimates were produced for mercury. Because the distribution of
background mercury concentrations using all SS samples was normal (Shapiro-Wilk test
for normality p-value=0.37), one set of calculations was based on a 2-sample t-test which
assumes a normal distribution. Assuming the distribution of concentrations from samples
that will be collected at the site may be non-normal, estimates are also presented to
accommodate the nonparametric Wilcoxon/Gehan test. The summary statistics for the
mercury results are listed in Table C-1. Sample size calculations for alpha level of 0.05
and a range of power levels and delta separation levels are listed in Table C-4. In

Table C-4 for estimates adjusted to accommodate a nonparametric comparison and power
of 0.8 a delta of 43% can be seen with a sample of size twelve; this corresponds to a
background mean of 0.07 mg/kg and a site mean of 0.10 mg/kg. Only a slightly smaller
delta of 40% is expected using the normal assumption; this corresponds to the same
background mean and a site mean of 0.098 mg/kg. A background set of all mercury
results is recommended. Sample sizes based on a nonparametric adjustment are
recommended.

Table C-4. Sample Size Calculations Based on Mercury
Results from Background Surface Soil

A, relative % difference in mean

(0=0.05) concentration, i€ (Mpked = Usite)/ Moked

SS all samples, nonparametric (Recommended)
B | Power | 40% | 43% | 50% | 60% | 70% | 80% | 90%
0.10 | 90% 19 17 13 9 7 6 5

0.15| 85% 16 14 11 8 6 5 4
0.20 | 80% 14 12 9 7 5 4 4
025 | 75% 12 11 8 6 5 4 3

SS all samples, Normal distribution
B | Power | 40% | 50% | 60% | 70% | 80% | 90% | 100%
0.10 | 90% 16 11 8 6 5 4 4
0.15| 85% 14 9 7
0.20 | 80% 12 8 6
0.25 | 75% 11 7 5

5 4 4 3
5 4 3 3
4 4 3 3

With no prior sampling results from Hog Island and only limited information about site
history, a sample of size twelve appears adequate to perform a comparison of site
concentrations to the surface soil background set for the chosen analytes of arsenic,
cadmium and mercury. The sample size will detect differences in site concentrations
judged to be important.
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APPENDIX D
HOG ISLAND ANALYSIS PLAN

The analytical plan for soil and sediment sampling that will be conducted at Hog Island,
Indian Head, Maryland includes several categories of analytes. The analytes include
metals and other elements, PAHs, Semi-Volatile Organic Compounds (SVOCs) with
TICs, Pesticides, High Explosives and PCBs. Grain size, Total Organic Carbon, and
Moisture Content will also be collected to characterize the matrix and assist in the
interpretation of analytical results. The objective of this section is to propose the
appropriate analytical methods for the likely analytes of interest at Hog Island. This
information is summarized below.

D-1.0 SUMMARY OF CHEMICAL AND PHYSICAL METHODS

Metals/Elements: The use of ICP-MS (EPA 6020) for all analytes is appropriate if the
required reporting limits can be achieved. If necessary, GFAA using the EPA SW-846
7000 series or NOAA Status and Trends methods may be required for several elements.
Digestion must NOT include HF.

Polyaromatic Hydrocarbons (PAHs): EPA Method 8270 using Single Ion Monitoring
(SIM).

SVOCs, without PAHs, but include TICs: EPA Method 8270 in scan mode for acids
and bases but PAHs not required. Include the top 30 TICs for each sample in the report.

Pesticides: EPA Method 8081 can be selected as a first choice if the reporting limits are
achieved. If necessary, NOAA Status and Trends method may be required.

PCBs: EPA Method 8082 can be selected as a first choice if the reporting limits are
achieved. If necessary, NOAA Status and Trends method may be required.

High Explosives: EPA Method 8330.
Grain Size: ASTM D422.

Total Organic Carbon: SW-846 9060 using the Infrared detection (IR) instead of the
FID alternative.

Moisture Content: ASTM D2216.

The EPA Office of Solid Waste, SW-846 methods' manual was the first source used to
select methods. Using this manual, methods were selected first if they were appropriate
for the analytes, and then based on the required sensitivity. Though the SW-846 manual
guided this process the project does have the option of selecting other methods, provided
they are comparable and meet the necessary sensitivity and the project Data Quality
Objectives for human health and ecological screening thresholds. The sensitivity
indicator that the method must meet is a Reporting Limit that is at least as low as the
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Minimum Risk Screening Value (see tables). Minimum refers to the fact that the lowest
value was chosen from the risk screening references. Method sensitivity information was
obtained from several different sources including analytical laboratories (first choice
when available) or the analytical method. The critical sensitivity indicator that must be
evaluated for the laboratories that are chosen is the Reporting Limit (RL). RL values
need to be equal to or less than the screening values shown in the tables.

The Minimum Risk Screening Values are provided in the tables below. These screening
values were chosen from two sources. In the case of the ecological risk values, these are
from EPA Region III BTAG Screening Levels that were obtained in a memo dated
8/9/1995. Human health risk values were obtained from Reference 2. The residential,
soil values were chosen for a conservative (lowest concentration) approach. In most, but
not all cases, the ecological screening risk threshold was the minimum value.

D-2.0 ORGANOCHLORINE (OC) PESTICIDES

OC Pesticide sensitivity was first evaluated based upon SW-846 method 8081a. The RL
values in Table D-1 were estimated based on MDL data obtained from a commercial
analytical laboratory and are used to provide a reasonably expected sensitivity value for
each analyte. In all but one case the RL value is below the risk value. However, the RL
value for DDE is close enough to the risk value to indicate meeting the sensitivity
requirement for this analyte may be a problem. NOAA status and trend methods
(Reference 3), which are a variant of these methods, are also suitable methods here but
include further sample cleanup steps. It is recommended that EPA Method 8081, or
equivalent, be used for the pesticide analysis assuming the laboratory chosen can provide
RL values less than or equal to the risk values. The method used should include a second
(or dual) column to confirm the identity of the analytes. It is also recommended that the
analytical method include a cleanup step to minimize the potential for interferences.

OC Pesticides: EPA Method 8081 with second column confirmation. Sensitivity
requirements are shown in Table D-1.

Table D-1. Pesticide Values

Nominal RL, Nominal RL,

Compound Minimum Risk Screening Value* 8081 NOAA S&T
Aldrin 38** 2.2 0.4
alpha-Chlordane 1.8 0.4
gamma-Chlordane 2.8 0.4
Total Chlordane <100 5.0 2.0
DDD <16 2.5 0.4
DDE 2.2 1.5 0.4
DDT 1.58 1.8 0.4
Dieldrin <100, 40**, 0.28*** 1.8 0.4
Endrin <100 3.7
Heptachlor Epoxide <100, 70* 3.7
BHC: Hexachlorocyclohexane 1000000
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Table D-1. Pesticide Values (continued)

Nominal RL, Nominal RL,
Compound Minimum Risk Screening Value 8081 NOAA S&T
Lindane (gamma BHC) <100 4.3 0.4
Methoxychlor <100 8.0

All values are pg/kg.

* This value represents the lower of the applicable human health or ecological screening value.
**Human Health Risk Value from source 2, all others are EPA Region III Ecological Risk Values from
source 4

**% FPA Nov. 2003 SSL, sources 5 and 6.

Blanks indicate no RL was available from the source.

D-3.0 PCBs

There are multiple choices for analysis of PCBs depending upon both project and data
quality objectives. First, the type of PCB that is required must be determined. The list of
choices includes Aroclors, total PCBs, or individual congeners. Analysis for individual
PCB congeners can include all of the possible 209 or a subset. For this investigation total
PCBs are proposed for comparison to the human health and PCBs as Aroclors are
proposed for comparison to ecological screening values. While PCBs are almost
omnipresent they are not considered to be major contaminants associated with the
chemical constituents released on the site and the less sensitive SW-846 analytical
methods are sufficient to confirm that high concentrations of PCBs are not present.

EPA Method 8082a is appropriate for “total PCBs”, individual Aroclors, or for
measurement of 19 congeners. The 19 congeners listed in the method are not the co-
planar PCBs of greatest toxicological importance. Method 8082a states that if significant
PCB weathering is expected, measurement of Aroclors may be difficult and congener
analysis is recommended. Method 8082a needs to include the use of a second (or dual)
column for qualitative identification. Based on data from one laboratory, the method can
provide adequate sensitivity for Aroclor analysis.

PCBs: Screening threshold sensitivity requirements are shown in Table D-2.

Table D-2. PCB Values

PCB Class Minimum Risk Screening Value |Nominal RL with Method 8082a
Total PCBs 22.7* 150

Aroclor 1016 5500** 14

Aroclor 1221 320%* 25

Aroclor 1232 320%* 15

Aroclor 1242 320%* 15

Aroclor 1248 320%* 15

Aroclor 1254 320%* 15

Aroclor 1260 320%* 10

All values are pg/kg.
* Reference 4 ecological risk screening value.
** Reference 2 human health risk screening value.
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D-4.0 SVOCS

Included is the full list of SVOCs that were found in the EPA Region III sludge screening
publication reference.

Determination of the full SVOCs or just PAHs can be performed using SW-846 method
8270 (GC/MS). There are a number of preparation methods that can be used with 8270
and sample cleanup is recommended. However this method may not provide the required
sensitivity for many of the compounds (see Table D-3). The sensitivity is laboratory
dependant and it is possible that better sensitivity can be found. However, improvement
in sensitivity is achievable by using 8270 with Single Ion Monitoring (SIM). SIM should
provide one to two orders of magnitude improvement in sensitivity compared to the
values shown in column 3 of Table D-3. Column 4 of Table D-3 provides the estimated
RLs for the 8270 with SIM method for the PAHs. This method would achieve the limits
necessary for risk screening for PAHs.

Table D-3. SVOC Values

Estimated RL,
Nominal RL, 8270 with SIM
Compound Minimum Risk Screening Value 8270 full-scan (PAHs Only)
Acenaphthene 16* 190 3.8
Acenaphthylene 44* 180 3.6
Anthracene 85.3* 180 3.6
Benzo(a)Anthracene 100* 180 3.6
Benzo(a)Pyrene 87** 150 3
Benzo(b)Fluroanthene 100* 130 2.6
Benzo(ghi)Perylene 100* 190 3.8
Benzo(k)Fluoranthene 100* 170 34
Benzoic acid 650 * 800
Benzyl alcohol 57* 240
Butyl benzyl phthalate 63* 150
Chrysene 100* 180 3.6
Di(2-ethylhexyl)phthalate
(bis) 1300* 170
Dibenzo(a,h)Anthracene 63.4* 200 4
Dibenzofuran 540* 180
Diethyl phthalate 200* 180
Dimethyl phthalate 71* 180
Dinitrophenol 100*
Dioctyl phthalate 6200* 150
Fluoranthene 100* 200 4
Fluorene 19* 180 3.6
Indeno(1,2,3-CD)Pyrene 100*
Naphthalene 100* 80 1.6
N-butyl phthalate (di-n-) 1400* 210
N-nitrosodiphenylamine 28* 425
Pentachlorobenzene 100*
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Table D-3. SVOC Values (continued)

Estimated RL,
Nominal RL, 8270 with SIM
Compound Minimum Risk Screening Value 8270 full-scan (PAHs Only)

Pentachlorophenol 100* 120

Phenanthrene 100* 180 3.6
Phenol 100* 225

Pyrene 100* 170 34
1,2.4,5-tetrachlorobenzene 100*

2,3,4,6 tetrachlorophenol 100*

2,4 dimethylphenol 100* 185

2,4,5 trichlorophenol 100* 150

2,4,6 trichlorophenol 100* 140

2,4-dichlorophenol 100* 160

2,6-dichlorophenol 100*

2-chloronaphthalene 6,300,000%* 180

2-chlorophenol 100* 280

2-methyl naphthalene 70* 220

2-methyl phenol (o-cresol) 100* 240

4-methyl phenol 100* 400

4-nitrophenol 100* 100

All values are pg/kg.

Blanks indicate no RL was available from the source.

* Reference 4.
** Reference 2.

The samples should also be analyzed using the full-scan SW-8270. Though this will not
achieve the required sensitivity for some analytes, it does indicate if there are other
semivolatile compounds in addition to the anticipated COPCs. This information is
available as Tentatively Identified Compounds (TICs) which will be reviewed to
determine if any TICs are detected consistently in the samples, indicating possible

additional COPCs.

D-5.0 HIGH EXPLOSIVES

High explosives, risk screening values and nominal reporting limits using EPA Method
8330 are provided in Table D-4. These data indicate EPA Method 8330 is sufficient
assuming the laboratory can meet the limits cited.

D-6.0 METALS/ELEMENTS

A comparison of sensitivity information for the elements indicated that the use of an ICP-
AES method (e.g., 6010b) would not be appropriate for this project. A number of the risk
screening values are below the screening threshold limits for this method. Using ICP-MS
EPA 200.8 and 6020, a technique that provides multi-element analysis with a single

sample, or Graphite Furnace Atomic Absorption (GFAA) EPA Method 200.9 and EPA
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7000 series. This later technique requires multiple analyses of a sample. However,
GFAA is more sensitive than ICP-MS in most cases. Using a combination of ICP-MS
and GFAA will address all of the elements likely associated with the materials released

on the site.

Table D-4. Values for High Explosives

Minimum Risk

Compound Screening Value Nominal RL with Method 8330
2-Amino-4,6 Dinitrotoluene 16 1.0
4-Amino-2,6-Dinitrotoluene 16 1.0
1,3 DInitrobenzene 7.8 1.0
2.4 Dinitrobenzene 7.8 1.0
2,6 Dinitrobenzene 7.8 1.0
Hexahydro- 1,3,5-trinitro- 1,3,5- 5.8%* 4.0
triazine (RDX)

Methy-2,4,6- 780%* 1.5
trinitrophenylnitramine (Tetryl)
Nitrobenzene 39%* 1.0
m-Nitrotoluene 1600** 1.0
o-Nitrotoluene 2.8%* 1.0
p-Nitrotoluene 38** 1.0
Octahydro-1,3,5,7-tetranitro- 3900** 11
1,3,5,7-tetrazocine (HMX)
1,3,5-Trinitrobenzene 2300%** 1.0
2,4,6-Trinitrotoluene (TNT) 2] ** 1.0
Units are mg/kg.
NA= screening value not available
** Reference 2.
Table D-5. Values for Metals and Other Elements
ICP-MS, GFAA

Element Minimum Risk Screening Value 200.8 RLs 7000 series RL| NOAA S&T
Aluminum 78,000,000 1500 9500
Antimony 200%** 1350 500
Arsenic (total) 430 1200 300 1220
Barium 330000%** 42 100
Beryllium 36000%*** 18 100
Boron 0.500* 150
Cadmium 380** 74 35 60
Chromium total 5.0% 1200 85 1600
Cobalt 13000%** 430 160
Copper 15000* 200 120 640
Fluorides 1000*
Iron 12000* 450
Lead 16000%*** 200 100 640
Magnesium 0.44%* 2500
Manganese 330000* 30 220
Mercury 58%* 25 6.0
Molybdenum 590* 240
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Table D-5. Values for Metals and Other Elements (continued)

ICP-MS, GFAA
Element Minimum Risk Screening Value 200.8 RLs 7000 series RL| NOAA S&T

Nickel 2000* 570 130
Selenium 1800* 1600 400 320
Silver 9.8E-2*/1000* 470 25 100
Thallium 1.0* 1100 400 190

Tin 890* 650

Uranium 2300%*

Vanadium 500* 270

Zinc 10000* 81 320

All values are ug/kg unless noted.

Blanks indicate no RL was available from the source
* Reference 4.

** Reference 2.

*** References 5 - 14

Element Digestion Methods

The choice of digestion methods for the soils and sediments prior to determination is also
a critical decision. Since risk, either ecological or human health, is the basis of this
assessment, the digestion procedure should use acids that provide an indication of the
biological available elements. Typically this involves using nitric acid and peroxide.
Applicable SW-846 methods include 3015 (nitric acid only), 3020 (nitric acid only),
3050B (nitric plus peroxide), 3051 (nitric only with microwave digestion). The critical
criterion is to NOT include hydrofluoric acid in the procedure.

Metals/Elements: ICP-MS (6020, 200.8) and GFAA methods (7000 series), are element
dependant. You will note that the screening threshold limits for chromium, cobalt, lead,
or thallium are not fully attained but are approached using the analytical methods
proposed. Chromium value applies to total chromium, which will be considered as a 1:6
ratio of Cr6/Cr3 to determine if chromium VI screening values have been exceeded
Grain Size

Grain size will be measured using ASTM method ASTM D422.

Total Organic Carbon

Total organic carbon analysis of soils and sediments will be performed using method
SW-846 9060 (IR).

Moisture Content

Water content in the soil and sediments will be performed using ASTM D2216.
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Table D-6. Media and Analytical Method Table

Media to be Applicable Analytical Method modifications,
Analyzed Analyte Class Method(s) comments (if applicable)
Metals and Elements (Table D-5). Units are pg/kg.

Soil and sediment

Aluminum

ICP-MS (6020)

Digestion must not use HF acid.

Soil and sediment

Antimony

ICP-MS (6020) or

GFAA if necessary.

Digestion must not use HF acid.

Soil and sediment

Arsenic (total)

ICP-MS (6020) or

Digestion must not use HF acid.

GFAA if necessary.
Soil and sediment Barium ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Beryllium ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Boron ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Cadmium ICP-MS (6020) Digestion must not use HF acid.

Soil and sediment

Chromium total

ICP-MS (6020) or

Digestion must not use HF acid.

GFAA if necessary.
Soil and sediment Cobalt ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Copper ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Fluorides ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Iron ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Lead ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Magnesium ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Manganese ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Mercury GFAA (7471) Digestion must not use HF acid.
Soil and sediment Molybdenum ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Nickel ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Selenium ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Silver ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Thallium ICP-MS (6020), GFAA | Digestion must not use HF acid.

or NOAA S&T if

necessary
Soil and sediment Tin ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Uranium ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Vanadium ICP-MS (6020) Digestion must not use HF acid.
Soil and sediment Zinc ICP-MS (6020) Digestion must not use HF acid.

SVOCs emphasis on PAHs (Table D-3). Units are pg/kg.

Soil and sediment Acenaphthene 8270 SIM None
Soil and sediment Acenaphthylene 8270 SIM None
Soil and sediment Anthracene 8270 SIM None
Soil and sediment Benzo(a)Anthracene 8270 SIM None
Soil and sediment Benzo(a)Pyrene 8270 SIM None
Soil and sediment Benzo(b)Fluroanthene 8270 SIM None
Soil and sediment Benzo(ghi)Perylene 8270 SIM None
Soil and sediment Benzo(k)Fluoranthene 8270 SIM None
Soil and sediment Benzoic acid 8270 full scan None
Soil and sediment Benzyl alcohol 8270 full scan None
Soil and sediment Butyl benzyl phthalate 8270 full scan None
Soil and sediment Chrysene 8270 SIM None
Soil and sediment gi.(Z)-ethylhexyl)phthalate 8270 full scan None
is
Soil and sediment Dibenzo(a,h)Anthracene 8270 SIM None
Soil and sediment Dibenzofuran 8270 full scan None
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Table D-6. Media and Analytical Method Table (continued)

Media to be Applicable Analytical Method modifications,
Analyzed Analyte Class Method(s) comments (if applicable)

SVOCs emphasis on PAHs (Table D-3). Units are pg/kg.

Soil and sediment Diethyl phthalate 8270 full scan None

Soil and sediment Dimethyl phthalate 8270 full scan None

Soil and sediment Dinitrophenol 8270 full scan None

Soil and sediment Dioctyl phthalate 8270 full scan None

Soil and sediment Fluoranthene 8270 SIM None

Soil and sediment Fluorene 8270 SIM None

Soil and sediment Indeno(1,2,3-CD)Pyrene | 8270 SIM None

Soil and sediment Naphthalene 8270 SIM None

Soil and sediment N-butyl phthalate (di-n-) 8270 full scan None

Soil and sediment N-nitrosodiphenylamine 8270 full scan None

Soil and sediment Pentachlorobenzene 8270 full scan None

Soil and sediment Pentachlorophenol 8270 full scan None

Soil and sediment Phenanthrene 8270 SIM None

Soil and sediment Phenol 8270 full scan None

Soil and sediment Pyrene 8270 SIM None

Soil and sediment 1,2,4,5- 8270 full scan None
tetrachlorobenzene

Soil and sediment 2,3,4,6 tetrachlorophenol | 8270 full scan None

Soil and sediment 2,4 dimethylphenol 8270 full scan None

Soil and sediment 2,4,5 trichlorophenol 8270 full scan None

Soil and sediment 2,4,6 trichlorophenol 8270 full scan None

Soil and sediment 2,4-dichlorophenol 8270 full scan None

Soil and sediment 2,6-dichlorophenol 8270 full scan None

Soil and sediment 2-chloronaphthalene 8270 full scan None

Soil and sediment 2-chlorophenol 8270 full scan None

Soil and sediment 2-methyl naphthalene 8270 full scan None

Soil and sediment 2-methyl phenol (o- 8270 full scan None
cresol)

Soil and sediment 4-methyl phenol 8270 full scan None

Soil and sediment 4-nitrophenol 8270 full scan None

High Explosives (Table D-4). Units are mg/kg.

Soil 2-Amino-4,6 USEPA Method 8330 None expected.
Dinitrotoluene

Soil 4-Amino-2,6- USEPA Method 8330 None expected.
Dinitrotoluene

Soil 1,3 DInitrobenzene USEPA Method 8330 None expected.

Soil 2,4 Dinitrobenzene USEPA Method 8330 None expected.

Soil 2,6 Dinitrobenzene USEPA Method 8330 None expected.

Soil Hexahydro- 1,3,5-trinitro- | USEPA Method 8330 None expected.
1,3,5-triazine (RDX)

Soil Methy-2,4,6- USEPA Method 8330 None expected.
trinitrophenylnitramine
(Tetryl)

Soil Nitrobenzene USEPA Method 8330 None expected.

Soil m-Nitrotoluene USEPA Method 8330 None expected.

Soil o-Nitrotoluene USEPA Method 8330 None expected.
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Table D-6. Media and Analytical Method Table (continued)

Media to be Applicable Analytical Method modifications,
Analyzed Analyte Class Method(s) comments (if applicable)
High Explosives (Table D-4) Units are mg/kg.
Soil p-Nitrotoluene USEPA Method 8330 None expected.
Soil Octahydro-1,3,5,7- USEPA Method 8330 None expected.
tetranitro-1,3,5,7-
tetrazocine (HMX)
Soil 1,3,5-Trinitrobenzene USEPA Method 8330 None expected.
Soil %T%%)]“rinitrotoluene USEPA Method 8330 None expected.

PCBs (Table D-2) Units are pg/kg. If significant weather has occurred congener analysis may be

required.

Soil and sediment Total PCBs USEPA Method 8082a | Sample cleanup, dual column
confirmation.

Soil and sediment Aroclor 1016 USEPA Method 8082a | Sample cleanup, dual column
confirmation.

Soil and sediment Aroclor 1221 USEPA Method 8082a | Sample cleanup, dual column
confirmation.

Soil and sediment Aroclor 1232 USEPA Method 8082a | Sample cleanup, dual column
confirmation.

Soil and sediment Aroclor 1242 USEPA Method 8082a | Sample cleanup, dual column
confirmation.

Soil and sediment Aroclor 1248 USEPA Method 8082a | Sample cleanup, dual column
confirmation.

Soil and sediment Aroclor 1254 USEPA Method 8082a | Sample cleanup, dual column
confirmation.

Soil and sediment Aroclor 1260 USEPA Method 8082a | Sample cleanup, dual column

confirmation.

Organochlorine Pesticides (Table D-1). Units are pg/kg.

Soil and sediment

Aldrin

USEPA Method 8081is
first choice if required
limits can be achieved.
NOAA S&T is second
choice.

Sample cleanup, dual column
confirmation.

Soil and sediment

alpha-Chlordane

USEPA Method 8081is
first choice if required
limits can be achieved.
NOAA S&T is second
choice.

Sample cleanup, dual column
confirmation.

Soil and sediment

gamma-Chlordane

USEPA Method 8081is
first choice if required
limits can be achieved.
NOAA S&T is second
choice.

Sample cleanup, dual column
confirmation.

Soil and sediment

Total Chlordane

USEPA Method 8081is
first choice if required
limits can be achieved.
NOAA S&T is second
choice.

Sample cleanup, dual column
confirmation.
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Table D-6. Media and Analytical Method Table (continued)

Media to be
Analyzed

Analyte Class

Applicable Analytical
Method(s)

Method modifications,
comments (if applicable)

Organochlorine Pesticides (Table D-1). Units are pg/kg.

Soil and sediment

DDD

USEPA Method 8081is
first choice if required
limits can be achieved.
NOAA S&T is second
choice.

Sample cleanup, dual column
confirmation.

Soil and sediment

DDE

USEPA Method 8081is
first choice if required
limits can be achieved.
NOAA S&T is second
choice.

Sample cleanup, dual column
confirmation.

Soil and sediment

DDT

USEPA Method 8081is
first choice if required
limits can be achieved.
NOAA S&T is second
choice.

Sample cleanup, dual column
confirmation.

Soil and sediment

Dieldrin

USEPA Method 8081is
first choice if required
limits can be achieved.
NOAA S&T is second
choice.

Sample cleanup, dual column
confirmation.

Soil and sediment

Endrin

USEPA Method 8081is
first choice if required
limits can be achieved.
NOAA S&T is second
choice.

Sample cleanup, dual column
confirmation.

Soil and sediment

Heptachlor Epoxide

USEPA Method 8081is
first choice if required
limits can be achieved.
NOAA S&T is second
choice.

Sample cleanup, dual column
confirmation.

Soil and sediment

BHC:
Hexachlorocyclohexane

USEPA Method 8081is
first choice if required
limits can be achieved.
NOAA S&T is second
choice.

Sample cleanup, dual column
confirmation.

Soil and sediment

Lindane (gamma BHC)

USEPA Method 8081is
first choice if required
limits can be achieved.
NOAA S&T is second
choice.

Sample cleanup, dual column
confirmation.

Soil and sediment

Methoxychlor

USEPA Method 8081is
first choice if required
limits can be achieved.
NOAA S&T is second
choice.

Sample cleanup, dual column
confirmation.
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APPENDIX E
HOG ISLAND FIELD SAMPLING PROCEDURES

E-1.0 FIELD SAMPLING PROCEDURES

This section describes the procedures for sampling and sample handling.

E-1.1 Sampling Procedures

This section describes the field sampling procedures for the SSP investigation at Site 18.
General field sampling procedures are described in the Master FSP and facility SOPs.

E-1.1.1 Surface Soil Sampling

Surface soil samples will be collected using procedures described in Master FSP
Section 3.1.3 and Facility SOP SA-1.3.

E-1.1.2 Subsurface Soil Sampling

Subsurface soil samples will be collected using procedures described in Master FSP
Section 3.1.4 and Facility SOP SA-1.3.

E-1.1.3 Sediment Sampling

Sediment samples will be collected using procedures described in Master FSP
Section 3.1.5 and Facility SOP SA 1.3.

E-1.1.4 Quality Assurance/Quality Control Samples

To assure data obtained during the investigation are accurate, various quality
assurance/quality control (QA/QC) requirements have been established for fieldwork,
laboratory analysis of collected samples, and validation of analytical results obtained
from the laboratory. Detailed information regarding this subject is presented in the
Master QAPP. Information relevant to this work is presented here.

The field QC samples consist of field duplicates, field blanks, trip blanks, and equipment
rinsate blanks. Each of these types of field QC samples will undergo the same
preservation, analysis, and reporting procedures as the related environmental samples. A
detailed description of each type of sample is presented in the Master QAPP in

Section 3.6. The frequencies and types of field QA/QC samples to be collected for this
investigation are as follows:
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Type of Sample Collection Frequency
Field Duplicate 1 per 10 samples per medium
Field Blank 1 per source per sampling event
Trip Blank Not required (no VOC analysis)
Equipment Rinsate Blank 1 per 20 per sampling equipment

The QC measures that the laboratory needs to follow are outlined in detail during the
procurement process. It is necessary to collect additional volume for laboratory matrix
spike/matrix spike duplicate (MS/MSD) analysis of aqueous samples. All other internal
checks will be conducted using the samples provided. One MS/MSD will be analyzed
for every 20 or fewer investigative samples.

Validation of the analytical results is discussed in detail in Section 9.0 of the Master
QAPP. One hundred percent of the data for the SSP investigation activities shall be
validated in a limited fashion. The validation will be formulated to address only gross
non-compliances resulting in the rejection of data and the elimination of false positives in
accordance with the EPA National Functional Guidelines for Organic and Inorganic Data
Review (1993 and 1994) as described in Section 9.2 in the Master QAPP.

E-1.2 Sample Handling

This section details sample-handling procedures including field-related considerations
concerning sample containers, preservatives, and allowable holding times for requested
analyses. In addition, sample identification, packaging, and shipping will be addressed in
this section.

E-1.2.1 Field Documentation

Field documentation will be conducted as described in the Master FSP Section 3.2.1 and
Facility SOP SA-6.3. Completed chain-of-custody forms will be faxed to the TINUS
project manager on a daily basis.

E-1.2.2 Sample Nomenclature

Each sample collected will be assigned a unique sample tracking number consisting of a
12-digit alphanumeric code conforming to Facility SOP CT-04. Any other pertinent
information regarding sample identification will be recorded in the field logbooks and on
the sample log sheets.
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The alphanumeric code to be used in the sample identification system is as follows:

Character Type:
A = Alpha
N = Numeric
E = Either alpha or numeric
(ANN) (AA) (EEE) (NN) (NN)
[Site] [Sample Type] [Location] [Depth] [Round]

No dashes are to be used in the sample number.

Site: S18

Sample Type:
SS = Surface soil sample
SB = Subsurface soil sample
SD = Sediment sample

This field may also be used for QA/QC designation:

FB = Field blank
FD = Field duplicate
RB = Rinsate blank

Sample Location:

EEE = Assigned number for each sample location of a particular medium,;
QA/QC samples will be numbered sequentially in the order of
collection beginning with 001.

The first rinsate blank collected during the first field effort at Site 18 would be labeled as
follows:

S18RB0010101
Sample Depth:
NN = Numbered sequentially in the order the sample is collected from a

single location and representing a unique sampling depth at that
location starting with 01.

Sampling Round:
NN = The sampling round can range from 01 to 99.
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Field duplicate samples will be reported blind to the laboratory. The three-digit sample
location identifier field will be assigned the designation DUP. the number of the
duplicate collected for that specific matrix will be entered into the depth field. The time
designated on the sample label and chain-of-custody form shall be 0000 hours. The
location at which the duplicate is collected will be noted on the sample log sheet and in
the field notebook.

For example, the third surface soil duplicate sample collected during the first field effort
at Site 18 would be labeled as follows:

S18SSDUP0301

Additional guidance is provided in Facility SOP CT-04.

E-1.2.3 Sample Analyses

The EPA User's Guide to the Contract Laboratory Program (EPA, 1986) and the Federal
Register (October 26, 1984) address the topics of containers and sample preservations.
Table E-1 provides a summary of the analyses, methodologies, bottle requirements,
preservation requirements, and holding times for the samples to be submitted for fixed-
base laboratory analysis.

E-1.2.4 Sample Packaging and Shipping

Samples will be packaged in accordance with the Master FSP Section 3.2.4 and facility
SOP SA-6.1. When the samples are containerized, they will be placed on ice in a cooler
and within a reasonable period of time delivered to a local Federal Express office.
Sample containers provided by the laboratory are pre-preserved. The FOL will be
responsible for completion of the following forms:

+ Sample labels
+ Chain-of-custody forms
+ Chain-of-custody labels

E-1.3 Sample Custody

Custody of samples must be maintained and documented at all times. Chain of custody
begins with the collection of the samples in the field. The Master FSP Section 3.3 and
facility SOP SA-6.3 provide additional guidance for sample custody procedures.
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Table E-1. Summary of Fixed-Base Laboratory Analyses, Methodologies, Bottle Requirements, Preservation Requirements,

and Holding Times Naval District Washington, Indian Head, Maryland

Quantity of
Quantity of | Containers Container Preservation
Analysis Analytical Method Samples1 per Sample Type Requirements Holding Times’

SOIL

Explosives SW-846 8330 12 1 8-0z. wide- Cool to 4°C 14 days to extraction; analysis
mouth glass within 40 days of extraction

Nitroguanidine/ USATHAMA 12 1 8-0z. wide- Cool to 4°C 14 days to extraction; analysis

Nitrocellulose mouth glass within 40 days of extraction

Nitroglycerin SW-846 8332 12 1 8-0z. wide- Cool to 4°C 14 days to extraction; analysis
mouth glass within 40 days of extraction

TCL SW-846 8270C (in scan mode for | 12 1 8-0z. wide- Cool to 4°C 14 days to extraction; analysis

Semivolatiles acids and bases; top 30 TICs for mouth glass within 40 days of extraction

(excluding PAHs) | each sample to be reported)

Polyaromatic SW-846 8270C (Using Selective 12 1 8-0z. wide- Cool to 4°C 14 days to extraction; analysis

Hydrocarbons Ion Monitoring) mouth glass within 40 days of extraction

(PAHs)

Pesticides SW-846 8081 A 12 1 8-0z. wide- Cool to 4°C 14 days to extraction; analysis
mouth glass within 40 days of extraction

Polychlorinated SW-846 8082 12 1 8-0z. wide- Cool to 4°C 14 days to extraction; analysis

Biphenyls (PCBs) mouth glass within 40 days of extraction

Metals SW-846 6020/7000A series 12 1 8-0z. wide- Cool to 4°C 6 months to analysis; 28 days for

(no hydrofluoric acid digestion) mouth glass mercury

Grain Size ASTM D422 12 1 Not specified Not specified Not specified

Total Organic SW846 9060 12 1 4-0z. wide- Cool to 4°C 28 days to analysis

Carbon (TOC) (Using Infrared Detection) mouth glass

Moisture Content ASTM D2216 12 1 Not specified | Not specified | Not specified

SEDIMENT

Explosives SW-846 8330 6 1 8-0z. wide- Cool to 4°C 14 days to extraction; 40 days
mouth glass after extraction
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Table E-1. Summary of Fixed-Base Laboratory Analyses, Methodologies, Bottle Requirements, Preservation Requirements,
and Holding Times Naval District Washington, Indian Head, Maryland (continued)

Quantity of
Quantity of | Containers Container Preservation
Analysis Analytical Method Samples' per Sample Type Requirements Holding Times®
Nitroglycerin SW-846 8332 6 1 8-0z. wide- Cool to 4°C 14 days to extraction; 40 days
mouth glass after extraction
Nitroguanidine/ USATHAMA 6 1 8-0z. wide- Cool to 4°C 14 days to extraction; 40 days
Nitrocellulose mouth glass after extraction
TCL SW-846 8270C (in scan mode for |6 1 8-0z. wide- Cool to 4°C 14 days to extraction; analysis
Semivolatiles acids and bases; top 30 TICs for mouth glass within 40 days of extraction
(excluding PAHs) | each sample to be reported)
Polyaromatic SW-846 8270C (Using Selective 6 1 8-0z. wide- Cool to 4°C 14 days to extraction; analysis
Hydrocarbons Ion Monitoring) mouth glass within 40 days of extraction
(PAHs)
Metals SW-846 6020/7000A series 6 1 8-0z. wide- Cool to 4°C 6 months to analysis; 28 days for
mouth glass mercury
Pesticides SW-846 8081A 6 1 8-0z. wide- Cool to 4°C 14 days to extraction; analysis
mouth glass within 40 days of extraction
PCBs SW-846 8082 6 1 8-0z. wide- Cool to 4°C 14 days to extraction; analysis
mouth glass within 40 days of extraction
Grain Size ASTM D422 6 1 Not specified Not specified Not specified
Total Organic SW846 9060 6 1 4-0z. wide- Cool to 4°C 28 days to analysis
Carbon (TOC) (Using Infrared Detection) mouth glass
Moisture Content ASTM D2216 6 1 Not specified | Not specified | Not specified
PCBs polychlorinated biphenyls
SW-846 USEPA Test Methods for Evaluating Solid Waste Physical and Chemical Methods.
ASTM American Standard Test Methods.
USATHAMA United States Army Toxic and Hazardous Materials Agency.
! Number does not include QA/QC samples to be analyzed.
* All holding times are determined from date of collection.
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APPENDIX F
HOG ISLAND FIELD OPERATIONS

F-1.0 FIELD OPERATIONS

A range of site evaluation techniques will be used to collect the data during the SSP
investigation at Site 18. The Master FSP (TtNUS, 2004) and Facility Standard Operating
Procedures (SOPs) (TtNUS, 2004) describe the general techniques used to collect
environmental samples and to document field activities.

This section provides specific field operations, methods, and procedures that will be
conducted for this investigation.

F-1.1 Mobilization/Demobilization

During soil boring and sampling, the field crew will consist of a field operations leader
(FOL) and a qualified environmental technician. The FOL will be assigned the role of
site safety officer for the field activities. Mobilization and demobilization operations will
be performed as described in the Master FSP, Section 2.1.1. The Comprehensive Work
Approval Process (CWAP) will be followed prior to commencing any work at the site.
The CWAP will identify constraints in the work area, such as the location of eagle’s
nests, archeological sites, wetlands, etc., that may affect work at the site; and other
requirements that must be met prior to commencing work at the site, such as locating
underground utilities, etc. The result of the CWAP will be a Dig Permit. If utility
clearance is required, utilities that are not shown or are incorrectly located should be
marked on the permit and the marked-up permit returned to the Activity POC for
inclusion in the Activity GIS. In addition, a work permit may be required prior to
commencing work at the site.

The FOL will coordinate with facility personnel and with any necessary TtNUS
subcontractors for the utility clearance of soil boring locations. Ultility clearance may be
required to obtain Dig and Work Permits.

Security badges will be required for all field crew members to gain access to the study
area and will be obtained at the pass office (Building 1779). Prior to the arrival of the
field crew at the facility main gate office, the TtNUS project manager will provide to the
facility Environmental Division the TtNUS personnel information necessary to ensure
that the security badges are obtained without delaying the project. This information will
include the name, social security number, place of birth, date of birth, and citizenship of
each individual.

The field crew will be required to attend a hazard control briefing administered by the
Environmental Division Point of Contact.
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F-1.2 Site Restoration

If required as a result of the soil boring and sampling activities during the field
investigation, site restoration will be performed in accordance with procedures provided
in Section 2.1.2 of the Master FSP.

F-1.3 Soil Borings

At Site 18, soil borings will be advanced using hand augers. Information regarding the
hand auger method of soil sampling is located in Master FSP Section 2.2.3 and in Facility
SOPs GH-1.3 and SA-1.3.

F-1.4 Decontamination
Decontamination will be conducted during the field investigation in accordance with
procedures provided in Section 2.11 of the Master FSP.

F-1.4.1 Decontamination Fluids

Fluids generated during the decontamination of sampling equipment will be containerized
in Department of Transportation (DOT)-approved drums separately from solid materials
for subsequent disposal in accordance with Master FSP Section 2.11. The drums will be
DOT 1A1, Steel Drums with Non-Removable Heads.

F-1.5 Investigation-Derived Waste Handling

The handling and disposal of investigation-derived waste (IDW) at the facility are
discussed in detail in Section 2.12 of the Master FSP. The IDW produced during this
investigation includes borehole cuttings, decontamination fluids, personal protective
equipment (PPE), and miscellaneous trash.

F-1.5.1 Personal Protective Equipment and Miscellaneous Trash

PPE and any miscellaneous trash will be disposed in accordance with Master FSP
Section 2.12.

F-1.6 Surveying

TtNUS personnel will survey all new sampling locations in accordance with Master FSP
Section 2.10. Horizontal locations will be surveyed to Maryland State Plane Coordinate
System, North Zone, North American Datum 1983 (NADS3), using a global positioning
system (GPS) survey. Vertical elevations will not be necessary.
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