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Executive Summary

This site-specific remedial investigation (RI) report is submitted to the Department of the
Navy, Engineering Field Activity, Chesapeake, Naval Facilities Engineering Command
under contract task order 122, under the Comprehensive Long-Term Environmental Action,
Navy, contract number N62470-95-D-6007. The RI was conducted at the Naval District
Washington Indian Head (NDWIH), Indian Head, Maryland. The RI focused on installation
restoration Sites 11, 13, 17, 21, and 25.

The report presents the data collected during the RI and subsequent investigations, as
deemed necessary, and interpretations and evaluations relating to the nature and extent of
contamination (i.e., contaminant types, concentrations, distribution, and migration
pathways) and contaminant fate and transport. Additionally, the report presents an
assessment of the potential risks to human health and the environment and
recommendations regarding additional activities.

This executive summary outlines the RI work performed for each site and any additional
investigations conducted after the RI, and specific findings and recommendations. The
information is provided below in a separate section for each site.

Site 11—Caffee Road Landfill

General Information

An initial RI was conducted at Site 11 (Caffee Road Landfill). The RI objectives were to
determine (1) the extent and thickness of waste at the site, (2) whether the waste is a source
of contamination to soils and groundwater, (3) whether soils have been impacted, and (4)
whether the adjacent creeks have been impacted. Field activities were conducted between
July 20 and August 9, 2000. The work consisted of surface and subsurface soil sampling,
waste sampling, sediment and surface water sampling, in situ groundwater sampling, and
monitoring well installation and sampling.

A follow-up Rl investigation was conducted on the eastern portion of the site (the former
burning grounds). The objectives of the follow-up RI investigation were to determine (1)
whether environmental media have been impacted by former burning pits in this area, (2)
whether waste is present in the area east of Building 1607, (3) the extent and thickness of
waste, if present, and (4) whether environmental media have been impacted from past land
use in the area between Building 1607 and the former burning pits. Field activities were
conducted between February 25 and March 26, 2002. The work consisted of surface and
subsurface soil sampling, sediment and surface water sampling, and monitoring well
installation and sampling.

The RI objectives of both investigations were met. The lateral extent and depth of waste in
the landfill portion of the site was determined. It was further determined that much of the
waste lies below the water table. Waste and subsurface soil samples had similar types of
semivolatile organic compounds (SVOCs), metals, and explosives, strongly suggesting that
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EXECUTIVE SUMMARY

the waste has contaminated the underlying soil. However, there were few contaminants in
groundwater, indicating that the waste has not severely affected the groundwater quality.

Numerous SVOCs were detected in surface and subsurface soil in the eastern portion of the
site, suggesting that former burning operations have impacted soils in this area.

There is little question that operations at Site 11 have impacted surface soils because many
analytes were detected in surface soil at concentrations well above both facilitywide and
site-specific background concentrations. Finally, there is evidence that metals in surface soil
have contaminated sediment in the adjoining creeks.

Nature and Extent of Contamination

The nature and extent of contamination at Site 11 were evaluated on the basis of a “short
list” of analytes identified by concentrations and persistence at the site. Additionally,
inorganics were compared to facilitywide background concentrations.

For simplicity, the landfill and burning grounds are referred to as Areas A and B,
respectively.

Surface and subsurface soils in Area A contained few volatile organic compounds (VOCs) at
low concentrations and several SVOCs widely distributed across the landfill and in its
vicinity (including around Building 24). Concentrations in subsurface soils were much
lower than those in surface soils. Metals in surface soil were detected at their highest levels
and greatest frequency in the western and central part of the site and around Building 24.
Numerous surface and subsurface soil samples contained arsenic, iron, and lead at
concentrations above their background 95 percent upper confidence limits (UCLs). Total
petroleum hydrocarbons-diesel range organics (TPHs-DROs) were observed to have a
widespread distribution in surface soil and concentrations ranged as high as 400 mg/kg.
Several explosives were detected in surface soil, particularly in the western part of the site,
including a high concentration of perchlorate . Few explosives were detected in subsurface
soil, although one high value of perchlorate was present.

Surface and subsurface soils in Area B contained few VOCs at low concentrations. SVOCs
were present in numerous surface samples and all but one subsurface sample.
Concentrations generally decreased from surface to subsurface soil. Notably, concentrations
increased from IS115544 to IS11SB44, located at one of the former burning pits. Metals in
surface soil did not show a distinct pattern. There are generally fewer metals in subsurface
soil than in surface soil. The highest levels and greatest frequencies occur at one of the
former burning pads. TPHs-DROs were not detected in surface soil but were detected in
some subsurface soil samples. Concentrations were low. Two explosives, nitroglycerine
(NG) and perchlorate, were detected in surface soil. No explosives were detected in
subsurface soil.

Only very low concentrations of VOCs and SVOCs were detected in groundwater at both
Areas A and B. Total arsenic was detected in four monitoring well samples in Area A and in
one sample in Area B but was not detected in the background data set. Iron was detected in
all wells, at similar concentrations in both unfiltered and filtered samples. The calculated
mean concentration of iron in groundwater in Area A was greater than 2.5 times the
background mean. The calculated mean concentration of iron in groundwater in Area B was
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EXECUTIVE SUMMARY

greater than 2 times the background mean. Total lead was detected in all eight of the
monitoring wells but was not detected in the background data set. In general, metal
concentrations were lower in filtered samples than in unfiltered samples, suggesting that
many of the metals remained adsorbed to solid material in the subsurface. Few explosives
(and then only at low concentrations) and little TPH-DRO were detected in groundwater.

In sediment at both Areas A and B, only low concentrations of VOCs, SVOCs, explosives,
and TPH-DRO were detected. However, several metals, including arsenic, iron, and lead,
were detected above background in the sediments, particularly in the Mattawoman Creek.
Concentrations of almost all analytes in surface water were too low to warrant extensive
discussion.

On the basis of a review of site data and knowledge, it appears that runoff is the primary
mechanism for the spread of inorganics. The evidence for this is as follows:

e The site is almost entirely unvegetated;

e Concentrations of contaminants in subsurface soil are lower than those in surface soil
samples; and

¢ Concentrations in sediment are higher than those in background.

It is likely that such inorganics as iron and manganese are being transported by
groundwater to surface water. However, concentrations of these metals in surface water are
not elevated with respect to background.

Human Health Risk Assessment

The human health risk assessment (HHRA) indicates that there are potential human health
hazards and risks above United States Environmental Protection Agency (USEPA) target
levels associated with exposure to surface soil, combined surface and subsurface soil, and
groundwater.

Under current site use the hazard to the industrial site worker slightly exceeds the USEPA
benchmark value. However, there are no individual constituents, and no target

organ/ effects with hazards above the USEPA benchmark value. The hazard calculated
using the central tendency (CT) assumptions is below USEPA’s target level.

Although unlikely, future residential use of the site may result in hazards and risks to
children and adults above USEPA’s target levels. Cadmium and iron in the soil and
aluminum, arsenic, barium, chromium, iron, manganese, and vanadium in the groundwater
are the main contributors to the hazards and risks. The maximum detected concentrations in
groundwater were used as the groundwater exposure point concentrations because fewer
than five samples were available, which may have resulted in an overestimation of the risk.
The concentrations of all of these inorganic constituents are greater than the concentrations
detected in the site-specific background groundwater and soil samples.

Future industrial use of the site may result in a reasonable maximum exposure (RME)
hazard slightly above USEPA target levels associated with exposure to cadmium in soil by
an industrial worker. However, none of the individual constituents pose a hazard above
USEPA target levels, and there are no target organs/ effects with a hazard above USEPA’s
target level. Additionally, the CT hazard is below 1.0. A future construction worker may
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have a hazard slightly above 1.0 because of exposure to the cadmium and iron (neither pose
a hazard above USEPA'’s target level alone) detected in the soil. The CT hazard for the
construction worker is below 1.0.

Ecological Risk Assessment

There are several inorganics in sediment and soil that were selected as chemicals of potential
concern (COPCs) for ecological risk. These inorganics may pose a risk to soil invertebrates,
plants, insectivorous birds and mammals, carnivorous terrestrial birds, and piscivorous
birds. In addition, polynuclear aromatic hydrocarbons and explosives in sediment along a
300-ft stretch of the Mattawoman Creek may pose a risk to benthic invertebrates and aquatic
plants. On the basis of preliminary reviews of concentration distribution, additional risk
assessment work will likely focus on the soil and sediment in the vicinity of Site 11.

Conclusions

The human health and ecological risk assessments determined that there are potentially
unacceptable risks associated with soil, sediment, and groundwater at Site 11. Following
submittal of the draft final RI report in August 2002, the Navy, in agreement with the EPA
and MDE, will address each medium as follows:

Sediment - A Baseline Ecological Risk Assessment (BERA) will be conducted to access
potential ecological risk from contaminants along the shoreline and in the unnamed creek.
Therefore, recommendations for sediment will await the results of the BERA, which will
provide more site-specific information regarding potential ecological risk. The Mattawoman
Creek Study assessed potential risk in general areas of the creek (i.e., Area 1, Area 2, etc),
rather than potential risk at individual sites. Thus, the results will be used as a supplement
to the BERA to determine recommendations for site sediment. If the BERA indicates
ecological risks, then the sediment will be addressed in the feasibility study for the landfill.

Groundwater and Soil - A feasibility study will be conducted to address the source area and
upland soil (i.e. Building 28). The feasibility study will examine a number of alternatives;
however, the presumptive remedy for the site is a cap. Capping of the landfill will prevent
contact by humans and wildlife with contaminated soil, reduce water infiltration that would
further mobilize contaminants from soil into groundwater, and prevent further erosion of
soil into the Mattawoman Creek (thus preventing further contamination of sediment).

Site 13—Building 870

General Information

An RI was conducted at Site 13 (Building 870, the paint solvents disposal ground). The
objective of the RI was to determine whether surface and subsurface soils have been
contaminated by solvent disposal. Field activities were conducted between July 17 and 31,
2000. The work consisted of surface and subsurface soil sampling.

The RI objective was met. No evidence of significant solvent disposal was detected. The
presence of some inorganics at concentrations above background levels suggest
contamination by materials other than solvents.
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Following the RI, additional investigation was conducted to reduce the level of uncertainty
regarding potential volatile organic compounds (VOCs) contamination in groundwater.
Only toluene was detected but the concentration was less than EPA’s Region III RBC in tap
water and MCLs.

Nature and Extent of Contamination

Surface and subsurface soil at Site 13 contained several VOCs and SVOCs at low levels.
Arsenic, barium, cadmium, copper, and mercury concentrations exceeded the facilitywide
background 95 percent UCL with one or more detections in surface soil, but only arsenic
exceeded its UCL in subsurface soil. Only one explosive (at a low concentration) and little
TPH-DRO were detected.

Human Health Risk Assessment

The risk assessment indicates that there are no potential unacceptable human health hazards
or risks. The only receptor with a hazard above USEPA’s target hazard level is the future
child resident. However, there are no individual constituents with Hls above 1.0, and when
the hazard is separated by a target organ/effect, there are no hazards greater than 1.0 to a
target organ/effect. Additionally, the health hazard posed to the future CT child resident is
within the acceptable range.

Additionally, based on the historic use of the site, the presence of the inorganic constituents
chromium, iron, and manganese at Site 13 may not be related to past land use. The
concentrations of chromium and manganese in the site soil appear to be similar to the
concentrations detected in the background sample. The concentration of iron in site soil
appears to be greater than the concentration detected in the background sample. The
comparison between the site soil concentration and the background soil concentration is
qualitative. A statistical comparison could not be made between the two data sets as only
one background soil sample was analyzed, which is a statistical limitation on the
background data set. Although arsenic poses a carcinogenic risk greater than 10 to the
future lifetime resident, at 2x10-, the estimated risk is within the target range of 104 to 10-¢.

Ecological Risk Assessment

The results of the risk assessment indicate that chemicals in the soil at Site 13 pose minimal
risk to ecological receptors. Supporting evidence is as follows:

e There were no LOAEL-based hazard quotients (HQs) in excess of 1 for the upper trophic
level for the average exposure case;

e Concentrations of several of the metals that exceeded screening values were comparable
to background levels;

o The aerial extent of concentrations in excess of screening values was small;

e Toxicity evaluations for the three metals that were present in excess of screening values
and background suggest that significant impacts to plants and soils invertebrates are
unlikely; and

e The historically documented area of stressed vegetation was not present.
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Conclusions

Human health or ecological risks were not identified in soil at levels that require
remediation. Consequently, no further action was recommended for this site. The EPA and
MDE, however, recommended that a monitoring well be installed and sampled to assess
impact to groundwater. Appendix I provides the technical memorandum, in which the
results indicate that operations at Building 870 have not impacted groundwater and have
only minimally impacted soil. These results confirm the initial recommendation for no
further action for Site 13. No further action is recommended for Site 13. The Navy, EPA, and
MDE concur with this recommendation.

Site 17—Discarded Metal Parts Area

General Information

An RI was conducted at Site 17 (discarded metal parts area). The objectives of the RI were to
determine (1) whether the metal parts disposed of along the shoreline of the Mattawoman
Creek contaminated sediment and surface water in the creek and (2) whether the drums
and/or their contents contaminated the surface and subsurface soil and groundwater in the
surrounding area. Field activities were conducted between July 21 and October 12, 2000. The
work consisted of surface and subsurface soil sampling, monitoring well installation,
groundwater sampling, and sediment and surface water sampling in the Mattawoman
Creek.

The RI objectives were met. Neither human health nor ecological risks were determined for
the surface water, indicating that the metal debris at the site has not contaminated surface
water. Whether the debris has contaminated sediment is less clear. Although site
concentrations of metals such as iron and lead are higher than background concentrations, it
is more likely that they occur in the sediment because of proximity to Site 11. This is
concluded because the concentrations of these metals in sediment increase downstream
toward Site 11. It appears that disposal of some kind, whether from drums or by other
means, has contaminated soil and groundwater at the site.

Since submittal of the draft final RI report, a pre-FS investigation has been conducted and
the results were presented in a technical memorandum entitled Pre-Feasibility Study Field
Activities and Results, Site 17, Indian Head Division-NSWC, Indian Head, Maryland
(September 30, 2002). The results from the pre-FS investigation will be used in the feasibility
study for groundwater at the site.

Nature and Extent of Contamination

The nature and extent of contamination at Site 17 was evaluated based on a “short list” of
analytes identified by concentrations and persistence at the site. Additionally, inorganics
were compared to facilitywide background concentrations.

Surface soil contained a few VOCs and SVOCs, particularly in the western part of the site,
but only at low levels. The highest concentrations and most frequent detections of metals
were in the eastern and western parts of the site. In particular, arsenic, iron, and manganese
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exceeded their background 95 percent UCLs. Only low concentrations of explosives were
detected.

Subsurface soil contained few VOCs (at low levels) but contained a few elevated
concentrations of SVOCs, particularly in the eastern part of the site. The highest
concentrations and greatest frequency of metals detections in subsurface soil were in both
the eastern and western parts of the site. Metals concentrations in subsurface soil typically
were lower than those in surface soil. Few explosives were detected.

High concentrations of VOCs (particularly vinyl chloride and 1,2-dichloroethene (DCE))
were detected in both wells on the site. Filtered samples from one onsite well contained the
highest concentrations of metals (especially iron and manganese). In general, metals
concentrations were lower in filtered samples than in unfiltered samples, suggesting that
many of the metals remain adsorbed to solid material in the subsurface. Few explosives
were detected in groundwater and then only at low concentrations.

Several metals, including arsenic, iron, lead, and manganese were detected above
background levels in the sediments. However, the highest concentrations were in the
samples nearest Site 11, and it is likely that Site 11 rather than Site 17 is the source of the
contamination. Concentrations of almost all analytes in surface water were too low to
warrant extensive discussion. VOCs and SVOCs were not analyzed for in sediment or
surface water.

Based on a review of the data and knowledge of the site, it appears that in the past, the
primary mechanism for the spread of VOCs was infiltration. At present, it appears the
primary mechanism is groundwater flow. The evidence for this is as follows:

e The site is almost entirely vegetated;

e There were few detections of VOCs in soil;

e Concentrations of VOCs were higher in subsurface soil than surface soil; and
e High concentrations of VOCs were detected in groundwater.

In the past, the primary mechanism for the spread of inorganics may have been runoff.
However, it is likely that inorganics are no longer migrating from the site at elevated
concentrations. The evidence for this is as follows:

e Elevated concentrations of inorganics were detected in sediment but only downstream
near Site 11; and
e The site is almost entirely vegetated.

Human Health Risk Assessment

The risk assessment indicates that human health hazards and risks above USEPA target
levels are associated with potential future exposure to combined surface and subsurface soil
and groundwater. Hazards and/or risks above USEPA target levels may occur for future
site use.

Future residential use of the site is unlikely. However, future residential use of the site may
result in hazards and risks to children and adults above USEPA’s target levels. Vinyl
chloride, cis-1,2-DCE, aluminum, chromium, iron, manganese, and vanadium in
groundwater are the main contributors to the hazards and risks. The maximum detected
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concentrations in groundwater were used as the groundwater exposure point
concentrations because fewer than five samples were available, which may result in an
overestimation of the risk. The concentrations of the inorganic constituents detected in the
groundwater are greater than the concentrations detected in the facility-wide background
groundwater samples.

Exposure to soil by future child residents may result in a hazard slightly greater than
USEPA’s target. This hazard is associated with iron. The concentration of the iron detected
in the soil is greater than the concentrations detected in the site-specific background soil
samples. However, iron is considered an essential human nutrient, and the concentration of
iron detected in the soil would result in a daily intake of iron of 5.4 mg/day, which is below
the recommended daily intake established by the National Academy of Sciences of

10 mg/day. Therefore, exposure to combined surface and subsurface soil would not result
in an unacceptable hazard, on the basis of the assumption that iron is an essential nutrient
and not present at a concentration above that required for healthy children.

Future construction at the site may result in a hazard slightly above USEPA target levels
associated with exposure to groundwater (mainly the vinyl chloride detected in the
groundwater) by a construction worker.

Ecological Risk Assessment

There are several inorganics in sediment and soil that were selected as COPCs. These
inorganics may pose a risk to soil invertebrates, plants, insectivorous birds and mammals,
carnivorous terrestrial birds, and piscivorous birds. In addition, polynuclear aromatic
hydrocarbons (PAHs) and explosives in sediment along the Mattawoman Creek may pose a
risk to benthic invertebrates and aquatic plants. On the basis of preliminary reviews of
concentration distribution, the soil and sediment in the vicinity of Site 17 will likely be the
focus of additional risk assessment work.

Conclusions

The human health and the ecological risk assessments determined that there are risks
associated with soil, sediment, and groundwater at Site 17. There may be an unacceptable
risk to a future residential user from the VOCs and metals in groundwater. There is also risk
to a future construction worker from vinyl chloride in groundwater. Finally, inorganics in
soil and sediment pose unacceptable ecological risks.

The draft final RI report submitted in August 2002 recommended that an FS be performed
for the site. It was also recommended that additional data were required to define the
bounds of contamination in groundwater for the purposes of the FS.

Since submittal of the draft final RI report, a pre-FS investigation has been conducted and
the results were presented in a technical memorandum entitled Pre-Feasibility Study Field
Activities and Results, Site 17, Indian Head Division-NSWC, Indian Head, Maryland
(September 30, 2002). The results from the pre-FS investigation will be used in the feasibility
study for groundwater at the site.

Ecological risks identified in sediment at the site will be further evaluated in a baseline
ecological risk assessment. A Baseline Ecological Risk Assessment (BERA) will be conducted
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to access potential ecological risk from contaminants along the shoreline and in the
unnamed creek. Therefore, recommendations for sediment will await the results of the
BERA, which will provide more site-specific information regarding potential ecological risk.
The Mattawoman Creek Study assessed potential risk in general areas of the creek (i.e., Area
1, Area 2, etc), rather than potential risk at individual sites. Thus, the results will be used as
a supplement to the BERA to determine recommendations for site sediment. If the BERA
indicates ecological risks, then the sediment will be addressed in the feasibility study for the
landfill.

Ecological risks identified in soil will be addressed in an Engineering Evaluation/Cost
Analysis. The Navy with the EPA and MDE agreed to soil removal to mitigate potential
ecological risks from lead, mercury, and zinc in soil. Soil removal would prevent contact by
humans and wildlife with contaminated soil, eliminate sources of contamination in soil from
which infiltration could mobilize contaminants from soil into groundwater, and prevent
further contamination of sediment in the Mattawoman Creek.

Site 21—Bronson Road Landfill

General

An RI was conducted at Site 21 (Bronson Road Landfill). The objectives were to determine
the extent of waste at the site and determine whether the waste is a source of contamination
to soil and groundwater underlying the site. Field activities were conducted between July 27
and August 4, 2000. The work consisted of surface soil sampling, geophysical surveying,
soil-boring confirmation, test pit confirmation, monitoring well installation, and
groundwater sampling.

The objectives of the RI were generally met. The thickness and depth of the fill was
estimated using a geophysical survey, and the lateral extent was determined using the
survey and test pits. The fill appears to extend from the road to the break in slope that
existed before the borrow pit was filled in (i.e., most of the borrow pit area contains fill). It is
uncertain how much of the fill actually represents waste, but the assumption is that most if
not all of it does except perhaps the upper 5 to 10 ft. No soil samples were collected from
immediately below the fill in order to avoid penetrating the waste itself. Therefore, it is
difficult to be certain that the soil underlying the waste has been affected. However, the fact
that the groundwater contains perchlorate and some metals (notably manganese) at levels
greater than background suggests that there has been an impact by the waste on the
underlying groundwater. Alternatively, the groundwater contamination may have been
derived from the contamination detected in the surface soil.

In July 2002, pre-FS investigation was conducted, which consisted of the collection of
groundwater samples from the four monitoring wells (IS2IMW01, IS2IMW02, IS2IMW03,
and IS2IMWO04) at the site. The results are presented in a technical memorandum entitled
Pre-Feasibility Study Groundwater Sampling Activities Site 21 (Bronson Road Landfill), Indian
Head Division-NSWC Indian Head, Maryland (CH2M HILL, October 8, 2002).

The pre-FS sampling confirmed the presence of perchlorate in the upgradient well at Site 21.
However, the source was not readily identifiable. Additionally, the groundwater flow
regime at Site 21 was not well defined. Thus, an additional investigation was conducted to
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determine if perchlorate in groundwater is associated with the landfill (Site 21). The results
are presented in a technical memorandum entitled Investigation of Groundwater Flow and
Perchlorate at Site 21, Indian Head Division-NSWC, Indian Head, Maryland (CH2M HILL, March
5,2003), provided in Appendix K.

Nature and Extent of Contamination

The nature and extent of contamination at Site 21 was evaluated based on a “short list” of
analytes identified by concentrations and persistence at the site. Additionally, inorganics
were compared to facilitywide background concentrations.

VOCs, SVOCs, and explosives were detected in surface soil; however, observed
concentrations of these contaminants were very low. Arsenic and iron concentrations
exceeded the background 95 percent UCL. Most high and frequent detections of metals
occurred in the eastern and northern parts of the site. Few explosives were detected and
then only at low concentrations.

VOCs, SVOCs, and explosives were observed in groundwater at two locations; however,
detected concentrations were very low and do not warrant further discussion. Of note is
that perchlorate was detected in IS2IMWO04 at a concentration of 2,000 ng/L. A perchlorate
investigation was conducted in December 2002; results showed that perchlorate impacts are
not associated with the landfill. Iron and manganese exceeded background in filtered
samples in downgradient wells. Few explosives were detected and then only at low
concentrations, except for a high concentration of perchlorate in the background well.

On the basis of the data and knowledge of the site, it appears there is little chance for
additional contaminant migration. The evidence for this is as follows:

e Surface and subsurface soil contained few contaminants;

e With the exception of iron, manganese, and perchlorate, contaminants were not detected
in groundwater;

e The distance between the site and the Mattawoman Creek is too large for runoff to be a
significant process; and

e Groundwater occurs in the fill and likely also occurs in the waste.

Human Health Risk Assessment

The risk assessment indicates that the only human health hazards above USEPA target
levels are posed to the future RME child and adult resident. Future residential use of the site
is not very likely. Manganese in the groundwater is the dominant contributor to this health
hazard, with additional contributions from iron and thallium. The health hazards posed to
the future CT child and adult residents are also above USEPA’s benchmark hazard index
(HI). The concentrations of iron and manganese detected in one well were much higher than
those detected in the background sample or either of the other two site-related samples.
Because of the limited number of samples, these maximum detected concentrations were
used as the sample concentrations, which may result in an overestimate of the actual risks.
Additionally, the hazard to the child resident associated with exposure to surface soil is
above USEPA'’s target HI; however, none of the individual constituents or target

organ/ effects pose Hls above 1.0 alone. Iron and manganese intakes are also consistent
with Recommended Dietary Allowance (RDA).
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Ecological Risk Assessment

The results of the risk assessment indicate that chemicals in the soil at Site 21 pose minimal
risk to ecological receptors. Supporting evidence is as follows:

e There were no LOAEL-based HQs in excess of 1 for upper trophic level for the average
exposure case;

e Concentrations of several of the metals that exceeded screening values were comparable
to background; and

e Toxicity evaluations for the two metals that were present in excess of screening values
and background suggest that significant impacts to plants and soils invertebrates are
unlikely.

Additionally, likely future action at the site includes a soil cover for the landfill and filling in
of the stormwater management pond. These actions will address any remaining risk issues.
An active bald eagle nest is located off the eastern edge of the site. The presence of this nest
may affect the timing of any construction on the site.

Conclusions

The presence of human health risks from residential use of groundwater indicates that an FS
should be performed. The extent of surface soil contamination has been defined to the extent
required for an FS. The results of the pre-FS groundwater sampling indicated that the
concentrations of manganese and perchlorate in groundwater detected during the RI were
not anomalous. The results of the subsequent perchlorate investigation indicated that
perchlorate is not associated with the landfill.

An FS will be conducted to address both the soil and groundwater (for manganese) at the
site. The FS will examine a number of alternatives; however, the presumptive remedy for
the site is a cap. Capping of the landfill (and the storm water management pond) will
prevent contact by humans and wildlife with contaminated soil, and reduce water
infiltration that would further mobilize contaminants from soil into groundwater.

Site 25— Hypo Discharge from X-ray Building No. 2,
Building 588

General Information

An RI was conducted at Site 25 (Building 588 drainage ditch). The objective was to
determine whether the untreated wastewater discharged from Building 588 into the IW46
drainage area contaminated the underlying soil and groundwater. Field activities were
conducted between July 17 and October 24, 2000. The work consisted of surface and
subsurface soils sampling, monitoring well installation, and groundwater sampling. A
follow-up round of groundwater sampling was conducted to confirm the concentration s of
inorganics detected during the first round. The sampling occurred on February 26, 2002.

The objective of the RI was met. Very little silver was detected in surface soil in the IW46
drainage swale, and that was limited to one sample near the head of the swale and one
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sample near the south end of the swale. Also, no silver was detected in groundwater
downgradient of the site.

Nature and Extent of Contamination

The nature and extent of contamination at Site 25 was evaluated according to a “short list”
of analytes identified by concentrations and persistence at the site. Additionally, inorganics
were compared to facilitywide background concentrations.

Few VOCs were detected in surface soil and only at low concentrations. However, several
elevated concentrations of SVOCs were detected, particularly around Building 588. Most of
the high and frequent detections of metals also occurred around Building 588. Arsenic,
cadmium, copper, and mercury were detected above their background 95 percent UCLs,
and silver was detected particularly south and east of Building 588. No nitroglycerin (the
only explosive analyzed for) was detected in surface soil.

In subsurface soil, few VOCs and SVOCs were detected and then only at low levels. Metals
were detected at fairly uniform concentrations across the site, suggesting little site impact,
except for an elevated detection of silver east of Building 588. No nitroglycerin (the only
explosive analyzed for) was detected in subsurface soil.

Groundwater, sampled only along the road south of the site, contained no significant levels
of organics and contained a few metals above background 95 percent UCLs (e.g., barium,
beryllium, cobalt, manganese and nickel). The metals detected in the groundwater are
different from those detected in the soil, which suggests a different source. Of note,
manganese was detected in IS25MWO01 at 352 pg/L. Silver was not detected in the
groundwater.

Similar concentrations of inorganics were observed in groundwater between rounds one
and two.

Human Health Risk Assessment

The risk assessment indicates that the only potential unacceptable threats to human health
are those posed to the future child and adult residents. The dominant contributor to these
health hazards is manganese in groundwater, while iron in soil also slightly contributes to
this hazard. Four SVOC soil COPCs and silver and cadmium contribute negligibly to these
hazards. The other metals with some associated risk are barium (groundwater only), iron,
aluminum (soil only), arsenic (soil only), chromium (soil only), thallium (soil only), and
vanadium (soil only). It should be noted that, on the basis of historical land use, silver was
expected to have the greatest potential for adverse impact.

Ecological Risk Assessment

The results of the risk assessment indicate that chemicals in the soil at Site 25 pose minimal
risk to ecological receptors. Supporting evidence is as follows:

e There were no LOAEL-based HQs in excess of 1 for the upper trophic level for the
average exposure case;

e Concentrations of three metals that exceeded screening values for soil invertebrates and
plants were consistent with background; and
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e Toxicity evaluations and/or reviews of the distributions of four metals that were present
in excess of screening values and background suggest that significant impacts to plants
and soils invertebrates are unlikely.

Review of the distribution of chemicals suggests that there is low surface transport potential
from the site to the Mattawoman Creek. However, there is some uncertainty in this
conclusion, which will be reduced by future sampling efforts.

Additional information regarding a potential transport pathway has become available since
the start of the RI process for Site 25. Additional sediment samples are planned to
investigate the potential impacts to sediments of the Mattawoman Creek. The results of this
sampling will be incorporated into the Site 25 ecological risk assessment (ERA).

Conclusions

No further investigation is recommended for Site 25. Following the soil sampling in 2000,
construction activities adjacent to Site 25 resulted in the removal of soil in the vicinity of
sample IS255521/SB21, an area where many of the highest concentrations of metals were
detected. The excavated soil was disposed offsite in accordance with federal and state
regulations.

Although there are potential human health risks from future residential use of groundwater,
there is no reason to suspect the risk is related to CERCLA release. Therefore, no further
action is recommended for this site because risks to human health and the environment
were within acceptable values.
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SECTION 1

Introduction

This Site-Specific Remedial Investigation (RI) Report is submitted to Department of the
Navy (Navy), Engineering Field Activity, Chesapeake (EFA CHES), Naval Facilities
Engineering Command under Contract Task Order (CTO) 122, under the Comprehensive
Long-Term Environmental Action, Navy (CLEAN), contract number N62470-95-D-6007. The
RI was conducted at the Naval District Washington Indian Head (NDWIH), Indian Head,
Maryland. The focus of the RI was installation restoration (IR) Sites 11, 13,17, 21, and 25 at
the NDWIH.

The report presents the data collected during the RI and interpretations and evaluations
relating to the nature and extent of contamination (i.e., contaminant types, concentrations,
distribution, and migration pathways) and contaminant fate and transport. Additionally,
this report presents an assessment of the potential risks to human health and the
environment.

1.1 Objectives of the Remedial Investigation

The primary objective of the RI conducted at NDWIH was to define the nature and extent of
soil and groundwater contamination at IR Sites 11, 13, 17, 21, and 25. The specific objectives
of the RI were to:

e Identify the sources of contamination at the IR sites

e Determine the nature and extent of organic compounds, inorganics, petroleum
hydrocarbons, explosives, and perchlorate detected in soil, groundwater, surface water,
and sediment at the IR sites

e Determine the potential for risks to human health based on exposure to soil,
groundwater, surface water, and sediment at the sites

e Identify and characterize the hydrogeologic factors affecting the transport of
groundwater contamination in the subsurface

¢ Determine whether potential groundwater contamination could migrate into the
Mattawoman Creek

1.2 Organization of the Remedial Investigation Report

Section 1 discusses the objectives of the RI; the organization of the RI report; and a
description of NDWIH, including its current and historical land uses, discussions of
previous investigations conducted at NDWIH; and descriptions of the sites where the RI
was conducted. Section 2 provides detailed information on the natural environment,
including physiography, topography, climate, surface water hydrology, geology,
hydrogeology, ecology, and cultural and historical resources. Section 3 provides information
on field activities, approaches, and concepts that are common to all five of the sites. Section s
4,5,6,7,and 8 present the data pertaining to types, concentrations, and distribution of
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1—INTRODUCTION

contaminants for affected media and an analysis of migration pathways for the identified
contaminants within Sites 11, 13, 17, 21, and 25, respectively. Human health and ecological
risk assessments conducted for each site are presented in their respective chapters.
Supporting information is provided in the appendixes to the report. Tables and figures are
provided at the end of each section; appendixes are provided in Volume II of this report.

1.3 Site Description

NDWIH is a military facility located in northwestern Charles County, Maryland,
approximately 25 miles southwest of Washington, District of Columbia (Figure 1-1). The
facility consists of two tracts of land: the main installation on the Cornwallis Neck Peninsula
and the Stump Neck Annex located across the Mattawoman Creek (Figure 1-2).

The main installation contains approximately 2,500 acres and is bounded by the Potomac
River to the northwest, west, and south, the Mattawoman Creek to the south and east, and
the town of Indian Head to the northeast (Figure 1-2). Included as part of the main
installation are Marsh Island and Thoroughfare Island, which are located in the
Mattawoman Creek. Elevations range from sea level to approximately 125 ft above mean sea
level (msl).

The Stump Neck Annex contains approximately 1,000 acres and is bounded by the
Mattawoman Creek on all sides except the southeast (Figure 1-2). Elevations range from sea
level to approximately 10 ft above msl.

Both the main installation (Cornwallis Neck Peninsula) and the Stump Neck Annex are on
the National Priorities List (NPL). The main installation and Stump Neck Annex are
separated by the Mattawoman Creek (noncontiguous), have separate United States
Environmental Protection Agency (USEPA) identification numbers, and perform dissimilar
operations. Investigation of the Stump Neck Annex is being conducted through the
Installation Restoration (IR) program. The five sites discussed in this report are located on
the main installation.

1.3.1  Current and Historical Uses of NDWIH

NDWIH was established in 1890 and is the Navy’s oldest continuously operating ordnance
station. At various times during its operation, NDWIH has served as a gun and armor
proving ground, a powder factory, a propellant plant, and a research facility. The U.S.
Government purchased Stump Neck Annex in 1901. The property provided a safety buffer
for the testing of larger naval guns that were tested by firing into the Potomac River, and at
Stump Neck.

The Indian Head installation was enlarged by another 1,160 acres of adjacent land in 1918,
during World War I. This expansion included the purchase of Hopewell Farm and Hog
Island, which was then an islet in the Mattawoman Creek and has since become attached to
the Cornwallis Neck peninsula. When the Dahlgren Naval Proving Ground was established
as a separate command in 1932, NDWIH was redesignated the Naval Powder Factory
(Parsons, 2000).
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The production of gunpowder and development of new explosives during the onset of
World War II resulted in the construction of several new facilities at Indian Head, as well as
the construction of Route 210 as a Defense Access Road in 1943. Development and
improvements at Indian Head continued throughout the 1950s and 1960s, and in 1966,
NDWIH was renamed the Naval Ordnance Station (NOS). Rum Point, an 80-acre
promontory in the Mattawoman Creek near Stump Neck, was also acquired in this year.
Bullitts Neck was obtained in five small acquisitions between 1965 and 1966 in order to meet
safety and security needs arising from explosive magazines at the Indian Head station
(Parsons, 2000).

After the Vietnam conflict, the mission of NDWIH shifted from primarily a production
facility to a highly technical engineering support operation. In 1987, the NOS was
established as a Center for Excellence to promote technological excellence in the following
specialized fields: energetic chemicals; guns, rockets and missile propulsion; ordnance
devices; explosives; safety and environmental protection; and simulators and training
(Parsons, 2000). Current military land use includes operations and training; production;
maintenance and utilities; research, development, testing and evaluation; explosive storage;
supply and nonexplosive storage; administration; community facilities and services;
housing; and open space.

Forest stands comprise approximately 47 percent, or 1,603 acres, of NDWIH and include
pine, pine-hardwood, and hardwood forest cover types. Recreation areas at Indian Head
include approximately 1,150 acres of designated hunting areas, approximately 2 miles of
shoreline fishing areas, and 1.5 miles of nature trails.

1.3.2  Surrounding Land Uses

NDWIH is generally surrounded by commercial, residential, and State Park land to the east
and south of the main installation and Stump Neck Annex. The town of Indian Head is
located just east of IHDIV-NSWC, where most residential developments are located. The
Indian Head Highway (Route 210) extends eastward from the NDWIH main gate, attracting
businesses and providing access to residential areas off the main highway. The Potomac
River borders the main installation to the north and west and Stump Neck to the west.
Mason Neck National Wildlife Refuge is located across the Potomac River, north of the main
installation. The Mattawoman Natural Environment Area is state-owned property located
along the southern edge of the Mattawoman Creek east of the main installation.

The Stump Neck Annex is bordered to the north by the Mattawoman Creek, to the east by
General Smallwood State Park and Sweden Point Marina, and to the south by Chicamuxen
Creek, agricultural lands, and low-density residential development. The Chicamuxen
Wildlife Management Area is located adjacent to and south of the Stump Neck Annex.

1.4 Previous Investigations

In June 1982, Naval Energy and Environment Support Activity (NEESA) conducted an
Initial Assessment Study (IAS). Submitted in May of 1983 (Hart, 1983), the report evaluated
the various sites at NDWIH to determine if a potential threat to human health or the
environment existed. The report identified five sites (Sites 5, 6, 8, 12, and 25) as exhibiting a
potential threat. A Confirmation Study (CS) was conducted at three of these sites (Sites 5, 8,
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and 12) and was published in September 1985 by CH2M HILL. Removal actions
subsequently were conducted at Sites 5 and 8. Site 12 has undergone further investigation
by TetraTech NUS (TtNUS).

A Phase II Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) was
conducted in 1988 and a supplemental Preliminary Assessment (PA) Report was prepared
by NEESA in January 1992. The report evaluated an additional 17 sites (Sites 39 to 55). All
but two sites (Sites 51 and 52) were recommended for further work. As a follow-up to the
supplemental PA, a Site Inspection (SI) was conducted on Sites 39 through 50, and at Sites
53, 54, and 55 in two phases. Phase I focused in Site 42, Olson Landfill. Phase II focused on
the remainder of the sites. Based on the results of the SI, all of the sites were recommended
for further study.

As required under the Comprehensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA), the USEPA applied the Hazard Ranking System (HRS) for
NDWIH. The Activity scored a 50, which is above the 28.5 cut-off score. Therefore, NDWIH
was proposed to the NPL on February 13, 1995, and was officially placed on the list on
September 29, 1995.

1.5 Site-Specific Descriptions

1.5.1 Site 11-Caffee Road Landfill

The Caffee Road Landfill is situated at the southern end of Caffee Road, extending about
200 ft on either side of the road to the edge of the unnamed creek on the west and to the
Mattawoman Creek on the south. Review of historical aerial photos indicated that filling
activities have extended the shoreline into the Mattawoman Creek as much as 150 ft from its
original position. Site reconnaissance verified that the majority of the Mattawoman Creek
shoreline next to Site 11 consists of concrete, debris, and fill. One-quarter of the site, the area
adjacent to the unnamed creek, is classified as a wetland.

The landfill was used until the early 1960s (Kearney, 1988) for the disposal of bulk metal
items and trash, rocket motor casings, exploded building debris, rifles, demilitarized
ordnance, propellant grains residue, and open burning residues. There is no information
concerning the date the landfill was first used. In 1980, NDWIH reportedly removed 5,000 to
6,000 cubic yards of flashed metal parts from this wetland area. Flashed metal refers to
metal debris that was burned to remove trace amounts of explosives residue. The waste
treated was placed in a pile and approximately 15 gallons of diesel fuel were poured over
the waste as fuel source.

The surface above the landfill is now used as the Decontamination Burn Point and a large
collection of flashed metal parts are located on top of the landfill, which are periodically
removed for sale. The eastern area of the site is now used for drum storage and waste
segregation. The site was never permitted as a landfill, so there were no cover material
application procedures to secure deposited or stored waste materials. The IAS indicated that
various materials were dumped or left uncovered for extended periods. Surface runoff, site
leachate, and air emissions present potential site hazards. The nearest potable water wells
are Well 16A, located 1,400 ft north-northwest, and Well 17, located 1,600 ft north-northeast
of the site.
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During a site visit, additional debris was observed in the wooded swale northwest of the
site, towards the Nitroamine Fine Grind facility. The debris consisted of bricks, metal parts,
a washing machine, and the end of a fiberglass tank, and appeared to be deposited on the
surface only (i.e., not buried). It is unclear whether this debris is associated with disposal
activities at Site 11.

Information uncovered after the RI was underway indicated that there were two
incinerators located on the eastern side of Site 11. One was a chemical incinerator (Building
1549) that reportedly was never used and the other was an incinerator for classified
documents (Building 1607). Additionally, a literature search conducted at NDWIH
following the acceptance of the draft final work plan (CH2M HILL, May 2000), revealed that
four open burning pits previously existed along the western edge of Site 11. This also
suggested that additional unknown land uses may have occurred in the entire area east of
Building 1607.

Samples were not collected during the IAS or the RFA and, before this investigation, there
were no known analytical data for the site.

1.5.2  Site 13—Building 870

Site 13 is the paint shop (Building 870) that was constructed in 1953 and remains in
operation today. Approximately 50 ft to the south and west of the building the terrain slopes
down into a wooded area. Two drainage swales radiate from the foot of this slope to the
northwest and southwest of Building 870. The drainage swales contain water only during
storm-runoff events. The nearest potable water wells are Well 2, located 1,800 ft north, and
Well 7, located 1,950 ft southeast of the site. An asphalt drive surrounds the Paint Shop.

The Paint Shop was used to paint various items by hand using aerosol sprays or paint spray
booths. According to the 1983 IAS, between 1953 and 1979, approximately 115 gallons per
year of kerosene, mineral spirits, lacquer thinners, and solvents may have been deposited in
a depressed area located in the woods behind the Paint Shop. It is also estimated that
approximately 1 percent of the 3,380 gallons of paint used annually may have been washed
off during paint equipment cleaning operations, which took place over bare soil areas
behind Building 870.

Site reconnaissance during the IAS in May 1983 noted severe vegetation and foliage stress
over a 400-ft2 area behind the shop, and a strong solvent odor up to 25 ft from the back of
Building 870. However, the area was visited twice during the 1988 Phase II RFA and the
reconnaissance team could not determine the exact location of this area. They were unable
to locate an area of bare or depressed soil and instead they found trees that appeared to be
more than 10 years old. The only evidence of contamination noted in the Site 13 area during
this visit was one rusted and empty 55-gallon drum located in the wooded area south of the
shop. They also noted a solvent odor near the present waste oil storage pad, and stained soil
beneath a wooden pallet used for storage of paint cans. The reconnaissance team
interviewed the foreman of the maintenance shops and the Paint Shop foreman and neither
of them knew of the existence of a paint solvents disposal area.

Samples were not collected during the IAS or the RFA and, before this investigation, there
were no known analytical data for the site.
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1.5.3 Site 17-Discarded Metal Parts Area

Site 17, located adjacent to Site 11 to the east-northeast, is defined as a 1,000-ft stretch of
shoreline along the Mattawoman Creek where metal parts were discarded. Buildings 1569
and 1570 are situated on a ridge, 20 ft above the site The nearest potable water well is
Well 17, located 1,000 ft north of the site.

Metal parts were discarded along the Mattawoman Creek shoreline from the 1960s until the
early 1980s. The discarded materials included rocket motor casings, shipping containers,
empty drums, and various metal parts. A site reconnaissance done for the IAS in 1983
confirmed the presence of rusted metal parts in the vicinity of the reported disposal area.
During the reconnaissance, it was noted that the submerged materials were covered over
with bottom sediments. The Phase II RFA in August 1988 stated that the metal parts were to
be removed in 1989 under the direction of the Army Corps of Engineers and the Fish and
Wildlife Department. It is assumed that this removal occurred because recent site
reconnaissance could not locate any large metal items on the shoreline.

The defined area of this site was expanded in 1997 to include the forested area 100 ft from
the shoreline where dozens of rusted drums were identified. A site reconnaissance during
January 2000 found the drums disintegrated with rust and partially buried in the soil. The
majority of the drums had holes exposing a yellow wax-like material. In 1997, the first time
these drums were located, the substance was described as being fluid and the drums were
noted to be more intact. The origin of these drums cannot be verified by base personnel;
however, the Indian Head laboratory has analyzed the contents and determined that the
substance is wax. The contents were found to be safe to handle (e.g., not explosive) though
they may contain residual levels of explosives.

Samples were not collected during the IAS or the RFA and, before this investigation, there
were no known analytical data for the site.

1.5.4 Site 21-Bronson Road Landfill

Site 21 is located on Bronson Road across from Building 1384 approximately 500 ft from the
Mattawoman Creek. It extends from Building 478 on the north to Building 480 on the south.
An unpaved road runs along the eastern side of the reported site limit. Originally, the site
was the location of a 2-acre gravel-mining pit. However, around 1975 the NOS Public Works
(PW) Department began filling in the pit with trash generated in the explosives
manufacturing area. This practice ended in November 1981 when a 40-cubic-yard dumpster
was placed at the site to act as a transfer station. The dumpster was collected weekly by a
private contractor for off-station disposal. The site also accepted sludges from paint spray
booths and bagged asbestos until June 1982. The IAS reports that the underlying soils are
relatively impermeable and that the groundwater is an estimated 40 to 50 ft below the
deposited materials, but there are no known soil borings or monitoring wells at the site to
support this statement. The site was formerly surrounded by 20-ft cliffs on three sides;
however, placement of fill from other sites on NDWIH has brought the ground surface
nearly up to the elevation of the cliff tops. The nearest potable water well is Well 18, located
450 ft north of the site.
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The landfill was filled using trench excavation methods and is estimated to contain
approximately 1,500 tons of trash and various quantities of paint sludges, asbestos, and
barium sulfate.

Site reconnaissance conducted in 1982 indicated the landfill had a partial cover over the
deposited material (6 in. to 1 ft in depth). Uncovered bags of asbestos were observed, as well
as several small dark brown colored pools of water that may have been leachate. However,
by 1989 the inactive landfill had been completely covered with a soil cap. The thickness of
the cap is being continually increased using soil from various locations at IHDIV-NSWC.
The dumpster was removed in 1996 and the area was regraded so that the current ground
surface is approximately 10 to 15 ft higher than the level of the dumpster. Excavation of a
sediment pond near the north end of the site in 1996 uncovered waste consisting mostly of
plastic, glass, and metal.

The IAS conducted by NEESA in 1983 did not recommend a confirmation study because
NEESA concluded that the contaminants would not migrate due to the nature of the site
hydrology. However, the IAS did recommend that the portion of the landfill that was
uncovered be capped and properly closed to minimize any potential for subsurface or air-
borne contamination migration. The Phase II RFA conducted in 1988 reported that a soil
cover had been placed over the site. Samples were not collected during these studies and,
before this investigation, there were no known analytical data for the site.

1.5.5  Site 25-Hypo Discharge from X-ray Building 2, Building 588

Site 25 is the drainage ditch that runs from the Rocket Motor Loading Building (Building
588) into the industrial wastewater outfall IW46. Flow in the ditch is intermittent, occurring
only during stormwater runoff events or when there is discharge from the building. Water
draining from Building 588 flows southwest down a steep slope into the ditch. The drainage
then flows south for approximately 500 ft until it reaches the road which leads to Building
871, where it takes a sharp turn to the west and follows the road for about 100 ft before
flowing under the road. The outfall into the Mattawoman Creek is approximately 100 ft
south of this road. The Rocket Motor Loading Building, constructed in 1944, contained
facilities used for X-ray film developing. The X-ray section of this building is no longer in
use. The nearest potable water well is Well A, located 400 ft southeast of the site.

For the period beginning in 1944 and ending circa 1964, wastewater discharges from this
facility included fixer (sodium thiosulfate); developer (hydroquinone); and silver,
discharged in a silver thiosulfate complex. This silver represents the most significant
contaminant from the standpoint of potential adverse environmental impact. Team site
reconnaissance for the IAS indicated no vegetation stress or contamination immediately
behind the building at the point of outfall discharge. However, there was evidence of
disposal of painting materials and accessories, including paint brushes, empty solvent cans,
and trash.

Building 588 has a temporary waste accumulation area. The concrete pad, which is located
at the southwest corner of the building, is currently used as a satellite accumulation area for
the storage of nonexplosive hazardous waste (e.g., waste acetone). Secondary containment is
provided when the site is used (i.e., a drum in a drum or a mobile secondary containment
pad with cover is used). However, prior to 1996, the concrete pad held a dumpster that was
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used for the storage of solid explosive hazardous waste. Drainage in the pad area is directed
to the south.

The IAS conducted by NEESA in 1983 recommended the study of this site only if silver
wastes at Site 5 were found to be a danger to aquatic life. This decision was based on the
assumption that the chemistry and probable fate of sodium thiosulfate, hydroquinone, and
silver would be similar to that of contaminants found in other X-ray photo lab discharges. A
CS was conducted on Site 5 in September 1985. High concentrations of silver were detected
in soil samples collected from the drainage ditch. The results of the CS at Site 5 indicated
that the environment at Site 25 might also be contaminated with silver; however, samples
were not collected during the IAS or the RFA.

1.6 References

A.T. Kearney, Inc., Phase II RCRA Facility Assessment of the Naval Ordnance Station,
Indian Head, Md., 1988.

CH2M HILL, NACIP Confirmation Study, Naval Ordnance Station, Indian Head, Md.,
September 1985.

CH2M HILL, Draft Final Site-Specific Remedial Investigation Work Plan for Sites 11, 13, 17,
21, and 25, Naval Surface Warfare Center, Indian Head Division, Indian Head, Md., May
2000.

Fred C. Hart Associates, Inc., Initial Assessment Study of Naval Ordnance Station, Indian
Head, Md., 1983.

Naval Energy and Environment Support Activity, Preliminary Assessment, Naval Surface
Warfare Center Indian Head Division, Indian Head, Md., 1992.

Parsons Engineering Science, Inc., Draft Integrated Natural Resources Management Plan
(DINRMP), Naval Surface Warfare Center Indian Head Division, 2000.

1-8 WDC011910001.DOC/KTM



File Path: v:\18gis\indianhead\figures\dave_site11-13-17-21-25.apr

gt "

"LEGEND

Figure 1-1
[ Site Boundary A Facility Location Map
" Sites 11, 13, 17, 21, and 25 Remedial Investigation

[ District of Columbia
1 Water Body

NDWIH, Indian Head, Maryland

30000 0 30000 60000 Feet
e T —

CH2MHILL




File Path: v:\18gis\indianhead\figurestdave_site11-13-17-21-25.apr

S
~
o
Q

Main Installation

Maryland
LEGEND A Figure 1-2
: Facility Map
IR Site B d
E Builo'"ﬁgso“” any N Sites 11, 13, 17, 21, and 25 Remedial Investigation
NDWIH, Indian Head, Maryland

/' Road 2000 0 2000 4000 Feet

Bl Wooded Area e T ey CH2NMHILL




SECTION 2

Physical Characteristics

Section 2 contains a discussion of the physical characteristics of IHDIV-NSWC. Section 2.1
describes the topography and climate, Section 2.2 describes the soils, Section 2.3 describes
the hydrology, Section 2.4 describes the geology, Section 2.5 describes the hydrogeology,
and Section 2.6 describes the ecology. Site-specific information on these features is provided
in Sections 4 through 8.

2.1 Topography and Climate

NDWIH is situated on a peninsula that separates the Mattawoman Creek from the Potomac
River. The terrain is characterized primarily by gently sloping hills and valleys. Elevations
range from sea level along the perimeter of the peninsula to approximately 125 ft above msl
at bluffs located in the northeastern portion of the facility.

Climate is typical of the humid temperate continental climatic zone the facility lies in. This
zone has hot, humid summers and relatively mild winters. Because of its proximity to the
Potomac River and its tributaries, NDWIH experiences less extreme temperatures, higher
precipitation, and higher humidity than inland areas. The average daily maximum
temperature is 67.5°F, and the average daily minimum temperature is 45°F. The warmest
part of the year is in late July, and the coldest is in late January and early February. The
growing season is approximately 190 days, from mid-April through mid-October (U.S.
Department of Agriculture (USDA), 1974).

2.2 Solls

The soils at NDWIH consist of silty and sandy loams with minor amounts of gravel and
tend to have low permeability and low shrink-swell potential. Four dominant soil
associations are found at Indian Head (USDA, 1974):

e Beltsville-Gravelly Land-Bourne — Level to moderately sloping soils, moderately well-
drained and loamy, and moderately deep. They also include dense, root-inhibiting
fragipans and steep, gravelly soil materials.

e Beltsville-Exum-Wickham — Level to moderately sloping, moderately well-drained and
well-drained loamy soils. Soils within this association are moderately deep, and include
dense, root-inhibiting fragipans and steep, gravelly soil materials.

e Evesboro-Keyport-Elkton — Level to moderately sloping, excessively drained, sandy
soils and moderately well-drained and poorly drained, level to gently sloping, loamy
soils with clayey subsoil.

e Bibb-Tidal Marsh-Swamp — Level or nearly level, poorly drained soils, generally located
on floodplains and in miscellaneous unclassified wetlands.
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The United States Department of Agriculture (USDA) soil survey identifies 31 soil map

units within IHDIV-NSWC’s boundaries of. Beltsville silt loam, 2 to 5 percent slope, and
Croom gravelly sandy loam, 10 to 15 percent slope, make up just over 50 percent of the soils
on IHDIV-NSWC. Beltsville silt loams are moderately well-drained, strongly acidic soils that
were formed in silty and moderately sandy materials. Croom gravelly sandy loams are well-
drained gravelly soils that were formed in very old fluvial deposits of gravel, which contain
varying levels of sand and clay. They are found predominantly in upland areas and,
because of their slope, have high erosion potential (Parsons Engineering Science, Inc., 2000).

2.3 Hydrology

Major water bodies at Indian Head include the Potomac River, the Mattawoman Creek, and
Chicamuxen Creek. The Potomac River flows almost 400 miles from its headwaters in the
Allegheny Mountains of West Virginia. Near Indian Head, the Potomac broadens and
becomes saltier from the increasing influence of the Chesapeake Bay. Salinity ranges from
0.01 to 3.0 parts per thousand near IHDIV-NSWC, with the highest salinity values recorded
during dry summer months. The Mattawoman and Chicamuxen Creeks are tidal tributaries
to the lower Potomac River. Chicamuxen Creek is more saline than the Mattawoman Creek
because it is more strongly influenced by the estuarine waters of the lower Potomac River.

The Potomac River bounds Cornwallis Neck to the north and northwest. Because of the
peninsula’s topography, most of the surface water drainage on Cornwallis Neck flows into
the Mattawoman Creek, which forms its southeastern boundary. The Stump Neck peninsula
is bounded by the Mattawoman Creek to the north, the Potomac River to the northwest, and
partially by Chicamuxen Creek to the southeast.

2.4 Geology

The facility and the sites are in the Atlantic Coastal Plain physiographic province. The
province consists of an eastward-thickening wedge of interbedded sand and clay units that
were deposited in fluvial and marine environments. The deposits range in age from
Cretaceous, consisting of the Potomac Group, to Quaternary, consisting of the Upper
Lowland Deposits, and in thickness from 650 ft to 900 ft (Vroblesky and Fleck, 1991).

According to the geologic map provided by Hiortdahl (1997), the site is immediately
underlain by Quaternary deposits. Hiortdahl (1997) provides a geologic cross section that
indicates that the Quaternary deposits are approximately 100 ft thick in the vicinity of the
site. They are of fluvial and estuarine origin as cut-and-fill deposits in paleochannels of the
early Potomac River system. They generally consist of medium- to coarse-grained sand and
gravel grading upward to silt and clay. Isolated cobbles and boulders may be found near the
base of the deposits. The site inspection (SI) (Ensafe/ Allen & Hoshall, 1994) reported that
the soil profile from the ground surface to a depth of about 8 ft below ground surface (bgs)
consisted of well-sorted, medium-grained sand.

Vroblesky and Fleck (1991) reported that the Patapsco Formation, the uppermost unit of the
Cretaceous Potomac Group, immediately underlies the Quaternary deposits in the vicinity
of the site. The top of the Patapsco is about 45 ft below msl. The Patapsco is characterized by
layers of fine- to medium-grained sand and silt separated by thick layers of clay. Typically,
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the deposits within the Patapsco Formation grade from coarse-grained at the bottom to
finer-grained at the top. The Patapsco was not encountered during the RI drilling.

The Patapsco is immediately underlain by the tough, massive clay of the Arundel
Formation, which is then underlain by the medium- to coarse-grained sand of the Patuxent
Formation. The Patuxent is subsequently underlain by gneissic, schistosic, and gabbroic
bedrock.

2.5 Hydrogeology

The water table is recharged by precipitation that infiltrates the ground surface. Some of the
water that runs off the surface of the ground at the sites flows to drainage ditches. These
ditches then drain toward the Potomac River or toward the Mattawoman Creek. The Master
Work Plan (Brown and Root Environmental, 1997) reports that most natural drainage from
the facility is to the Mattawoman Creek.

Hiortdahl (1990) states that, although there are numerous localized water-bearing systems
within the Lowland Deposits, these water-bearing units are not used as a potable water
source by the facility or on the Indian Head Peninsula. The main aquifer is a series of units
within the Potomac Group; the Patapsco unit is nearest the ground surface.

The facility is the largest user of groundwater in the area and withdraws an average of 1 to
2 million gallons per day. Most of the production wells are screened in the Patapsco
Formation. A single production well, Well 16A, located near Building 1728, is screened in
the Patuxent aquifer. While this well currently is not used for drinking-water supply, future
plans call for altering the distribution system at NDWIH so that Well 16A can be used to
supply potable water.

Eleven production wells are in use at the facility at present. Hiortdahl (1990) reports that
pumping in the Potomac Group aquifers has produced a cone of depression in the
potentiometric surface that extends approximately 6 miles to the northeast and southwest
and 2 to 3 miles to the northwest and southeast.

2.6 Ecology

2.6.1  Terrestrial Systems

NDWIH comprises approximately 2,000 acres of terrestrial ecological communities on
Cornwallis Neck and about 1,000 acres on Stump Neck. Terrestrial habitats in these areas
are classified as forested uplands, open uplands, and terrestrial cultural uplands. The
forested areas on NDWIH are dominated by oaks (Quercus spp.), hickories (Carya spp.),
tulip trees (Liriodendron tulipifera), and pine (Pinus spp.). Flowering dogwood (Cornus
florida), redbud (Cercis canadensis), and American holly (Ilex opaca) are typical of the upland
understory. The forests are heavily fragmented by buildings, roads, and other structures.
Terrestrial cultural uplands consist of areas that have been created, maintained, or modified
by human activities. These areas are characterized as either mowed grass/landscaped areas,
wildlife food plots, or successional fields and roadsides.
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2.6.2 Wetland Systems

National Wetland Inventory (NWI) maps identify approximately 290 acres of wetlands on
IHDIV-NSWC. Of this acreage, tidal estuarine systems total 234 acres, forested wetlands
total 42 acres, emergent marshes and shrub swamps total 5.5 acres, and lacustrine systems
make up the remaining acreage. There are also approximately 17 miles of riverine systems
in this area.

At Indian Head, the tidal estuarine systems are associated with the Potomac River, the
Mattawoman Creek, and Chicamuxen Creek. The Mattawoman Creek marshes are typically
dominated by wild rice (Zizania aquatica), big cordgrass (Spartina cynosuriodes), cattail (Typha
spp.), rose-mallow (Hibiscus moscheutos), tickseed sunflowers (Bidens spp.), pickerelweed
(Pontederia cordata), and arrow arum (Peltandra virginica). Intertidal shoreline fringe marshes
are extremely rare and are dominated by water willow (Justica americana) or American
threesquare (Scirpus pungens). The broad expansive marsh of Chicamuxen Creek contains an
extremely diverse flora. An informal survey of this marsh conducted in 1988 identified more
than 80 species of plants (Maryland Department of Natural Resources, 1992).

2.6.3 Fauna

The diverse ecological communities at Indian Head support many wildlife species. Faunal
inventories were conducted by Maryland Natural Heritage as part of the 1991-1992 rare,
threatened, and endangered species survey. NDWIH natural resources staff has conducted
additional waterfowl and amphibian surveys. Currently, an estimated 15 species of
damselflies, 26 of dragonflies, 48 of butterflies, 29 of mammals, 23 of reptiles, 20 of
amphibians, and 119 of birds utilize the available habitat at NDWIH (MDNR, 1992; Parsons,
2000).

2.6.4 Rare, Threatened, and Endangered Species

A survey of rare, threatened, and endangered species was conducted by the Maryland
Natural Heritage Program in 1991-1992. The survey focused on areas with a high potential
for supporting rare, threatened, and endangered species. Of the listed species, the bald eagle
(Haliaeetus leucocephalus) is the only know federally listed threatened species identified on
IHDIV-NSWC. The remainder of the species listed includes five state-listed endangered
plants, two state-listed threatened plants, one state-listed endangered invertebrate, and 18
species of regional concern.

Three additional rare tree species were identified during the 1995 Urban Tree Inventory: the
state-threatened eastern arborvitae (Thuja occidentalis), state-rare shingle oak (Quercus
imbricaria), and potentially state-rare pussy willow (Salix discolor).

The 1991-1992 survey also identified 10 areas of ecological significance (totaling 614 acres)
that have the potential to support the long-term protection of the rare, threatened, and
endangered species. These protection areas are Bullitt Neck Point, Cornwallis Neck
Marshes, Hog Island Cove, Thoroughfare Island, Chicamuxen Creek Marsh, Magnolia Seep,
Porter Woods, Rum Point, Stump Neck Beaver Marsh, and West Stump Neck Shoreline.
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SECTION 3

Activities, Approaches, and Concepts Common
to All Sites

Section 3 provides information on several aspects of the RI common to all five sites. These
discussions are presented in Section 3 to avoid repetition in site-specific sections 4, 5, 6, 7,
and 8. First, a summary of the Rl field activities that were conducted at the five sites is
provided. This is followed by discussions of the data quality, methodologies used during
the human health and ecological risk assessments, and general concepts of fate and
transport.

3.1 Field Activities

The primary fieldwork began in July 2000 and concluded in October 2000. An additional
field investigation was conducted between February 2002 and March 2002 in the eastern
portion of Site 11. A second round of groundwater samples was collected at Site 25 in
February 2002. The field investigations included surface and subsurface soil sampling, a
geophysical survey, test-pitting, soil borings, monitoring well installation and sampling,
surface water and sediment sampling, and surveying.

In most instances, where analytical samples were collected, a full suite of analyses was
performed. The full suite comprises Target Compound List (TCL) volatile organic
compounds (VOCs) and semivolatile organic compounds (SVOCs), Target Analyte List
(TAL) inorganics (e.g., metals and cyanide), explosives (which, in addition to the list of
analytes included in USEPA SW-846 Method 8330 also includes nitroglycerine (NG),
nitroguanadine (NQ), pentaerythritol tetranitrate (PETN), and perchlorate , and total
petroleum hydrocarbon (TPH) diesel range organics (DROs) and gasoline range organics
(GROs). It is noted in the respective sections where analysis lists differ from those shown
above. Sampling parameters for all samples collected are shown in Table 3-1.

For all media, if analysis for VOCs was required, VOC samples were collected first, followed
by TPH-GROs, and then the remaining analyses in any order except as noted. For water
samples, if dissolved metals were one of the required analyses, dissolved metals samples
were collected last.

Health and safety procedures included weekly health and safety meetings, modified level D
attire, and continual air monitoring during drilling activities. No elevated breathing-zone
readings were encountered during the RIL

3.1.1  Soil Sampling
3111 Sampling Methodology

Several soil samples were collected from locations at Sites 11, 13,17, 21, and 25. At most
locations, samples were collected from two intervals: 0.5 to 1.0 ft bgs (surface soil) and 2 to 3
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ft bgs (subsurface soil). The depths of subsurface soil samples sometimes deviated from
these depths because of site conditions.

The samples were collected using stainless steel bucket augers. Soil from the bucket auger
was transferred directly to soil jars using a decontaminated, stainless steel hand trowel for
VOC samples. The remainder of the soil was placed in decontaminated, stainless steel bowls
and composited for the remaining analyses. Samples were placed in coolers with ice to chill
to 4°C. At the end of each day, samples were repacked in a cooler with additional ice.
Samples were sent overnight to the analytical laboratory. Decontamination of equipment,
quality assurance, and quality control were carried out as specified in the work plan.

3112 Sample Nomenclature

Samples collected during the RI field effort were assigned sample identification numbers
(IDs) on the basis of where the sample was collected. The locations or stations that the
samples were collected at were assigned IDs during the planning phase of the RI. The
sample IDs are the same as the station IDs except that the letters SO are replaced by SS or SB
depending on whether a soil sample was collected from the surface or subsurface,
respectively. Additionally, the sample IDs have the number “0001.” For example, the soil
samples 1S17SS060001 (surface) and 1S17SB060001 (subsurface) were collected from Station
IS175006.

For simplicity, in the following sections, samples and stations will be referred to
synonymously by using abbreviated sample IDs. For example, surface soil sample
IS1755060001 will be referred to as IS17SS06 and subsurface soil sample IS17SB060001 will
be referred to as IS175B06.

3.1.2 In Situ Groundwater Sampling
3121 Sampling Methodology

Six in situ groundwater samples were collected from locations at Site 11 only. Samples were
collected using a direct-push rig fitted with a 4-ft stainless steel sampling screen. The screen
was not exposed until the desired depth was reached. Samples were brought to the surface
using a peristaltic pump fitted with disposable polyethylene tubing. Water was decanted
directly into clean sample bottles, then placed in coolers with ice to chill to 4°C. At the end
of each day, samples were repacked in a cooler with additional ice. Samples were sent
overnight to the analytical laboratory. Decontamination of equipment, quality assurance,
and quality control were carried out as specified in the work plan.

3122 Sample Nomenclature

Samples collected during the RI field effort were assigned sample IDs on the basis of where
the sample was collected. The locations or stations that the samples were collected at were
assigned IDs during the planning phase of the RI. The sample IDs include the designation
“GW.” Additionally, the sample IDs have the number “0700,” indicating that they were
collected in July 2000. For example, the in situ sample ISIIGW040700 was collected from
Station ISITIGWO04.
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For simplicity, in the following sections, samples, and stations will be referred to
synonymously by using abbreviated sample IDs. For example, in situ groundwater sample
IS11GW040700 will be referred to as ISIIGWO04.

3.1.3  Monitoring Well Installation
3131 Drilling Methodology

Several monitoring wells were installed during the RI. Drilling was performed using hollow
stem auger (HSA) drilling methods. HSAs are advanced using down-force and rotation to
penetrate the subsurface. Cuttings are brought to the surface by the augers as they rotate.
The monitoring wells were drilled using 4.25-in. inside-diameter HSAs. Soil borings
advanced to characterize subsurface lithology were also advanced using HSAs.

Two-foot split-spoon samples were collected every 5 ft during drilling. At the appropriate
depth, the drill crew placed the split-spoon sampler into the boring connected to steel rods
that connected to an up-hole 140-pound pneumatic hammer. The blow counts (i.e., the
number of blows the 140-pound hammer required to drive the sampler 6 in.) were recorded
in the field logbook. The sampler was brought to the surface for logging after driving it 2 ft
or after reaching 50 blows per 6 in. (i.e., considered to be sampler refusal). These samples
were monitored for VOCs in the field using a MiniRae® photoionization detector (PID). The
lithology was logged using the Unified Soil Classification System (USCS) and a Munsell
color chart. Boring logs are presented in Appendix A.

3132 Monitoring Well Construction and Development

Monitoring wells were constructed using 2-in., flush-threaded, Schedule 40 polyvinyl
chloride (PVC) well riser and 2-in. Schedule 40 PVC with either a 5-ft or a 10-ft, 0.010-in.
slotted screen. No. 2 (coarse) Morie sand was installed in the annulus to a height
approximately 2 ft above the top of the screen. The No. 2 sand was covered with 1 ft of No. 1
(fine) sand, which isolated the sand filter pack from the overlying bentonite. Three feet of
bentonite chips were placed on top of the sand in order to prevent the cement/bentonite
grout from penetrating the sand. The bentonite was hydrated with potable water if it was
situated above the water table. The bentonite was allowed to hydrate for 30 minutes prior to
grouting the annulus to the surface. The overlying grout consisted of one bag of Portland
cement and 5 pounds of bentonite per 8 gallons of water. A tremie pipe was employed to
install the grout. Wells less than 11 ft deep were completed with reduced thickness of coarse
sand, fine sand, or bentonite chips. Wells were finished with a 2- to 3-ft stickup protective
casing. Wells completed above grade also were provided with four protective guard posts
installed in a concrete pad. Additionally, all new wells were fitted with water-tight well
caps and locks, keyed alike. A summary of well construction information is presented in
Table 3-2. Well construction diagrams are presented in Appendix B. Note that no wells were
required to be installed at Site 13.

Down-hole drilling equipment (e.g., augers, rods, split-spoons, etc.) was decontaminated
between borings. Decontamination was performed using a portable high-pressure steam
generator. A decontamination pad was constructed in the field to contain decontamination
rinsate as it was generated. Split-spoon samplers were decontaminated between use using a
tap water rinse, nonphosphate detergent wash, tap water rinse, and air dry.
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The new wells were developed to remove sediment from the filter pack and ensure a good
hydraulic connection between the well and surrounding formation. Wells were developed
using in-line Wale pumps. The screen sections of the wells were surged to mobilize fines
trapped in the well pack. Groundwater was then removed from the well until the well
yielded water that was free from turbidity.

The wells were surveyed by a Maryland-licensed professional surveyor. The elevation
results are provided in Table 3-2 and at the end of Appendix B. The horizontal coordinates
are provided at the end of Appendix B.

3.1.4  Monitoring-Well Sampling
3141 Sampling Methodology

Monitoring-well sampling was intended to provide data sufficient to characterize the nature
and extent of groundwater contamination at the site and to provide for the human health
risk assessment.

Depth to water was recorded prior to commencement of well sampling. Purging and
sampling were accomplished using a Grundfos RediFlo2® submersible pump. The pump
was installed to a depth at which the pump intake was midscreen. A Horiba U-22® with a
flow-through cell was employed to monitor geochemical parameters (e.g., temperature,
specific conductance, turbidity, dissolved oxygen, pH, and oxidation-reduction potential)
during the purge process; the results are provided in Table 3-3. Purging proceeded at a rate
at which the water level in the well would not be drawn down during pumping any more
than was feasible (i.e., low-flow purging). Because of the low yield of some wells, this
method was not practical in every well. For the wells in which low-flow purging was not
possible, the well was purged dry and allowed to recover prior to sampling.

In preparation for sampling, the Horiba unit was disconnected, and the flow rate was
slowed to approximately 50 mL per minute. Water was decanted directly into clean sample
bottles that were then placed in coolers with ice to chill to 4°C. At the end of each day,
samples were repacked in a cooler with additional ice. Samples were sent overnight to the
analytical laboratory. Decontamination of equipment, quality assurance, and quality control
were carried out as specified in the work plan.

3.14.2 Sample Nomenclature

Samples collected during the RI field effort were assigned sample IDs based on the
monitoring well the sample was collected from. The monitoring wells were assigned IDs
during the planning phase of the RI. The sample IDs are the same as the monitoring well
IDs with the addition of the month and year the sample was collected. For example,
monitoring well sample ISTIMW011000 was collected from monitoring well ISIIMWO01 in
October 2000.

For simplicity, in the following sections, monitoring wells and monitoring well samples will
be referred to synonymously. For example, monitoring well sample ISITIMWO011000 will be
referred to as ISIIMWO1.
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3.1.5 Surface Water and Sediment Sampling
3151 Sampling Methodology

During the RI, surface water samples and sediment samples were collected from locations in
the Mattawoman Creek and the unnamed creek west of Site 11. Surface water samples were
collected first, followed by sediment samples collected at the same locations. Surface water
was collected using a Van Dorn sampler or a Bullet sampler. Sample water was poured
directly into clean sample bottles, then placed in coolers with ice to chill to 4°C. Sediment
was collected with a Ponar dredge. Sediment from the dredge was transferred directly to
soil jars using a decontaminated stainless steel hand trowel for VOC samples. The
remainder of the sediment was placed in decontaminated, stainless steel bowls and
composited for the remaining analyses. Samples were placed in coolers with ice to chill to
40C. At the end of each day, samples were repacked in a cooler with additional ice. Samples
were sent overnight to the analytical laboratory. Decontamination of equipment, quality
assurance, and quality control were carried out as specified in the work plan.

3152 Sample Nomenclature

Samples collected during the Rl field effort were assigned sample IDs based on the location
the sample was collected. The locations or stations that the samples were collected at were
assigned IDs during the planning phase of the RI. The sample IDs are the same as the station
IDs with the addition of the numbers “0001”. For example, surface water sample
IS17SW010001 was collected from Station IS17SW01 and the sediment sample IS175D010001
was collected from Station IS17SDO01.

For simplicity, in the following sections, samples, and stations will be referred to
synonymously. For example, surface water sample IS17SW010001 will be referred to as
IS17SW01 and sediment sample IS17SD010001 will be referred to as IS17SD01.

3.1.6 TestPits

Test pits were excavated at Site 21 only. Seven pits were excavated. A backhoe was used to
excavate soil to depths up to 8 ft bgs. The test pits were intended to confirm the geophysical
interpretation of the probable limits of the landfill at Site 21. Test pit logs are presented in
Appendix C.

3.1.7 Geophysical Survey

A surface geophysical survey was conducted at Site 21 only. The work, performed on

July 18, 19, and 20, 2000, consisted of an electromagnetic (EM) survey and electrical
resistivity (ER) survey. The surveys were designed to locate metallic waste buried at the site
and to delineate the landfill boundaries. The surveys were performed by Forrest
Environmental Services, Inc., of Oak Hill, Virginia.

The EM survey was performed using an EM-31 induction meter. The system consists of two
horizontal loops and a data logger. One loop acts as a transmitter and the other as a receiver.
The transmitter produces a magnetic field, which is forwarded to the data logger via the
receiver. The EM survey covered an area 475 ft by 450 ft. Data were collected at points along
20 survey lines. The lines were spaced 25 ft apart and data were collected at 10-ft centers.
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The ER survey was performed using a Sting/Swift R1 earth resistivity meter. The system
consists of an array of 30 electrodes and the automatic data collection module. A known
current is introduced into the subsurface through electrodes. The resistance is measured by
the resistivity meter. The ER survey consisted of two survey lines. Line A-A’, which was
oriented north-south, began between monitoring wells IS2IMWO01 and IS2IMW04 and
ended at the northern edge of Components Place. Line B-B’, which was oriented east-west,
began at the eastern edge of South Bronson Road, south of monitoring well IS2IMW01, and
ended south of monitoring well IS2IMWO04. Each line had a total length of 430 ft.

The results of the surveys are discussed in Section 7 and the surveyor’s report is provided in
Appendix D.

3.1.8 Investigation-Derived Waste (IDW) Handling

IDW was generated during several of the field activities conducted during the RI field
activities. IDW was managed as follows:

e Soil cuttings generated during monitoring well installation were shoveled into 55-
gallon drums during drilling, then transported to the designated staging areas.
Following receipt of analytical results, cuttings were disposed of as nonhazardous waste
by Industrial Marine Services, Inc., located in Baltimore, Maryland.

¢ Decontamination rinsate generated during down-hole drilling equipment
decontamination was transferred from the decontamination pad into 55-gallon drumes,
then transported to the designated staging areas. Following receipt of analytical results,
rinsate was removed as nonhazardous waste by Industrial Marine Services, Inc., located
in Baltimore, Maryland.

¢ Purged groundwater generated during monitoring well development and groundwater
sampling was contained in 55-gallon drums, then transported to the designated staging
areas. Following receipt of analytical results, groundwater was removed as
nonhazardous waste by Industrial Marine Services, Inc., located in Baltimore, Maryland.

e DPersonal protective equipment (PPE) used during all phases of the investigation and
expendables used during sampling (such as tubing, sample containers, spent PVC, and
disposable sampling equipment) were discarded in facility dumpsters after analytical
results generated from soil, groundwater, surface water, and sediment indicated that
these environmental media were not hazardous.

3.2 Data Quality Assessment

The data quality was evaluated to assess the usability of the analytical results. The analytical
data quality is dependent on laboratory performance, matrix interference, ambient
laboratory and field conditions, and field sampling technique, and is used to assess whether
the project’s data quality objectives are met. The data quality assessment comprised
reviewing the results of the laboratory quality control (QC) review, the data validation
reports, and the data validation qualifiers applied to the data.

3-6 WDC011910001.DOC/KTM



3—ACTIVITIES, APPROACHES, AND CONCEPTS COMMON TO ALL SITES

3.2.1  Laboratory Quality Control Review

Prior to the release of the analytical results, the laboratory reviewed the sample and QC data
to verify sample identity, instrument calibration, detection limits, dilution factors, numerical
computations, accuracy of transcriptions, and chemical interpretations. Additionally, the
QC data were reduced and the results were reviewed to ascertain whether they were within
the laboratory-defined limits for accuracy and precision. Nonconforming results were
identified and were discussed in the data package cover letter and associated case narrative.

3.2.2 Data Validation

The data packages were reviewed by an independent data validator based on the validation
criteria outlined by USEPA Region III (1993b, 1994a). This data review process was
independent of the laboratory review. The review completed by the validator focused on the
impact that the laboratory performance and matrix effect had on the analytical results.
Areas of review included holding-time compliance, surrogate recovery accuracy, matrix
spiked sample precision and accuracy, blank contamination, initial and continuing
calibration accuracy and precision, laboratory control sample accuracy, internal standard
response and retention time accuracy, instrument tune criteria accuracy, and laboratory and
field sample duplicate precision. Additionally, the analytical spectrum and raw data output
were reviewed and the laboratory results were recalculated from the raw data.

The following data validation flags were applied to one or more analytical results:

e U Not detected. Samples were analyzed for this analyte, but it was not detected above
the reporting limit (RL). This flag is not an indicator of a quality control problem.

e UJ Detection limit estimated. Samples were analyzed for this analyte, but the results
were qualified as not detected. The concentration that the analyte was not detected at is
estimated.

e J Estimated. The analyte was present but the reported concentration may not be
accurate or precise and is considered an estimate.

e K The analyte is present. The reported value may be biased high. The actual value is
expected to be lower than reported.

e UL The analyte was not detected, the reported quantitation limit is probably higher
than reported.

e L The analyte is present. The reported values may be biased low. The actual value is
expected to be higher than reported.

e B The analyte was found to be present due to contamination. The concentration of the
field result was not substantially detected above the level reported in laboratory or field
blanks.

¢ R Rejected. The analytical result is unusable. (Note: Analyte/compound may or may
not be detected.)

No qualifier Detected. The result for the target parameter is usable at the concentration
reported.
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3.2.3  Data Quality Evaluation

The data quality evaluation consisted of reviewing the analytical data for systematic errors.
These are patterns that are found in the distribution of data qualifiers. The distribution of
data qualifiers and systematic errors are discussed below. An evaluation of the data quality
is made based on the number of, severity of, and distribution of these data qualifiers. The
findings of the data quality evaluation and the overall assessment, discussed in

Section 3.2.3.1, are used to make an assessment of their impact on data usability, which is
discussed in Section 3.2.3.2.

3231 Data Quality Assessment Findings Phase | Investigation

VOCs VOCs were analyzed by USEPA Contract Laboratory Program (CLP) method
OLMO04.2. Including field quality control samples, 11,501 nonredundant data points were
generated. Of these, 2 percent (197 results) were “B” qualified, 2 percent (229 results) were
“]” qualified, 10 percent (1,102 results) were “U]J” qualified, and 53 results (0.5 percent) were
“R” qualified. Table 3-4 summarizes the distribution of data qualifiers.

The vast majority of the “B” qualifiers were due to acetone and methylene chloride
contamination. This is not surprising because these two chemicals are common laboratory
contaminants.

The majority of the “J”-qualified results is due to low sample concentrations. The laboratory
is required to “J” qualify sample results between the laboratory’s method detection limit
and the USEPA’s contract required reporting limit.

The “U]J” qualifiers were applied for one or more of the following reasons: low internal
standard and surrogate recoveries, holding time exceedances, and continuing calibration
inaccuracy or imprecision.

The rejected results were limited to 1,2-dibromo-3-chloropropane results, which were
caused by low average relative response factors in the initial calibration.

Metals and Cyanide Metals and cyanide were analyzed by USEPA CLP method ILM04.0.
Including field quality control samples, 6,456 nonredundant data points were generated. Of
these, 8 percent (486 results) were “B” qualified, 28 percent (1811 results) were “J” qualified,
2 percent (112 results) were “K” qualified, 3 percent (210 results) were “L” qualified, 4
percent (233 results) were “UL” qualified, and 2 results (0.03 percent) were “R” qualified.
Table 3-4 summarizes the data qualifier distribution.

The majority of the “B”-qualified results was a result of aluminum and/or zinc
contamination, 29 percent and 23 percent of the metals respectively.

About half of the “J”-qualified results was due to low sample concentrations (i.e.,
concentrations between the laboratory’s method detection limit and the USEPA’s contract
required reporting limit). The remaining “J”-qualified results was due to poor matrix spike
recoveries, serial dilutions, and duplicate imprecision. The most common metals to be “J”
qualified were potassium, zinc, cobalt, magnesium, and calcium.

Most of the “K”-qualified results was due to high matrix spike recovery of copper and lead.
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The “L”- and “UL”-qualified results are due to low matrix spike recovery of antimony,
arsenic, cobalt, chromium, mercury, and manganese.

The two rejected results are both due to matrix spike recoveries of antimony that are less
than the lowest performance criteria.

Semivolatile Organic Compounds Semivolatile organic compounds were analyzed by USEPA
CLP method OLM04.2. Including field quality control samples, 13,456 nonredundant data
points were generated. Of these, 76 results (0.5 percent) were “B” qualified, 5 percent (736
results) were “]” qualified, 1 percent (162 results) was “UJ” qualified, 15 results (0.1 percent)
were “L” qualified, 2 percent (228 results) were “UL” qualified, and 86 results (0.6 percent)
were “R” qualified.

Approximately 90 percent of the “B”-qualified results are due to phthalates. Phthalates are a
common laboratory contaminant; this contamination can occur from contact with glass or
plastic products.

The majority of the “]”-qualified results is due to low sample concentrations (i.e.,
concentrations between the laboratory’s method detection limit and the EPA’s contract
required reporting limit). The remaining “J”- and “U]J”-qualified data are a result of samples
being extracted outside of holding times, low surrogate recoveries, or low internal standard
recoveries.

Likewise, most of the “UL”- and “L”-qualified results are caused by samples being extracted
outside of holding time.

The rejected sample results are 2,4-dinitrophenol and are caused by low average relative
response factors in the initial calibration.

Explosives Explosives are analyzed by different methods. Nitroaromatics and nitroamines
are analyzed by USEPA’s SW-846 method 8330 and CLP method OLMO04.2. Nitroglycerine is
analyzed by method SW-846 8332, nitroguanidine is analyzed by a modified SW-846 8330,
and perchlorate is analyzed by USEPA method 314. Including field quality control samples,
3,035 nonredundant data points were generated. Of these, 3 results (0.1 percent) were “B”
qualified, 4 percent (136 results) were “J” qualified, 5 results (0.16 percent) were “K”
qualified, 5 results (0.16 percent) were “L” qualified, 26 results (1 percent) were “UL”
qualified, 11 results (0.4 percent) were “R” qualified.

Few of the results are qualified; consequently, there are few data trends. As previously
discussed, the majority of the “]J”-qualified results is due to low sample concentrations (i.e.,
sample concentrations between the laboratory’s method detection limit and the EPA’s
contract required reporting limit).

The “L”- and “UL"-qualified results are caused by a missed holding time for two samples in
one sample delivery group.

The “R”-qualified results are due to a laboratory control sample recovery less than the
lowest control limit in sample delivery group G24128.

Total Petroleum Hydrocarbons Samples were analyzed for total petroleum hydrocarbons,
both DROs and GROs, by SW-846 method 8015. Including field quality control samples, 191
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nonredundant data points were generated. Of these, five results (3 percent) were “B”
qualified.

Four of the five “B”-qualified results were for DROs and one was for GROs.

Wet Chemistry Samples were analyzed for hardness by USEPA wastewater method 130.3,
percent moisture by ILM04.0, pH by SW-846 9045C, total organic carbon by the Lloyd Kahn
method, and percent solids by ASTM method D2216M.

One percent of the moisture results was “J” qualified; all of the other data were not
qualified.

3.232 Impact of Data Quality on Project Data Quality Objectives and Data Usability

The data received were analyzed and reviewed as specified in the work plan:

e The laboratory analyzed the samples in accordance with the USEPA methods as stated
in the work plan (B&RE, 1997).

e The data packages were then reviewed by an independent data validator based on the
criteria outlined by the USEPA Region III (1993b, 1994a).

The data evaluation showed that the majority of the analytical results (83 percent) were
acceptable as reported. Eight percent of the results were qualified “]” as estimated in
concentration. The vast majority of these “]” qualifiers are present because the analyte
concentration is between the method detection limit and the instrument reporting limit.
These “]”-qualified results are acceptable for use as reported. When this is considered, over
90 percent of the results are not qualified and are usable as reported. The number of data
qualifiers applied to each sample analysis group is summarized in Table 3-4.

The “],” “]JB,” “K,” “L,” “U]J,” and “UL” qualifiers indicate that the data values are
estimated. These qualifiers can indicate the presence of a quality control problem but not a
problem that negatively affects the usability of the data. These data points are considered
usable by risk assessors when determining risk to human health and the environment. Data
points qualified as such also are considered usable by the project team when assessing
impacts to a site.

The sample results qualified with a “B” made up 2 percent of the data. “B” qualifiers
indicate contamination that may have come from outside sources that are not attributable to
the site. Therefore, in risk assessments, a “B”-qualified result is used only in the statistical
evaluation of the sampling event and the result is treated as if not detected. Most of the “B”-
qualified results are for methylene chloride, acetone, aluminum, zinc, and the phthalates.
These chemicals are common laboratory contaminants, and their results alone should not be
used to make project decisions. These results are acceptable to support project decisions (i.e.,
if a plastic component, such as styrene, is found in an area, then the presence of phthalates
makes sense, and the phthalate results should be considered in making project-related
decisions).

The “R” qualifier indicates that a sample has been rejected. It is not uncommon that some of
the data will be rejected during a large RI. Often the project team can work around rejected
data by observing data in previous and future rounds of sampling, or by looking at data at
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adjacent sites. During this RI less than 0.5 percent of the data was rejected. The results that
are rejected should not be used to make project decisions.

With the exception of the “R”-qualified results (and with caution regarding the “B”-
qualified results), the data for CTO 122 at NDWIH are of sufficient quality to support risk
and site assessment.

3.23.3 Data Quality Assessment Findings Follow-Up Investigations (Sites 11 and 25)

Volatile Organic Compounds Volatile organic compounds were analyzed by USEPA CLP
method OLMO04.2. Including field quality control samples, 2,393 nonredundant data points
were generated. Of these, 1 percent (29 results) were “B” qualified, 2 percent (49 results)
were “]” qualified, and 2 results (0.08 percent) were “U]J” qualified. Table 3-4 summarizes
the distribution of data qualifiers.

The vast majority of the “B” qualifiers were due to methylene chloride contamination. This
is not surprising because methylene chloride is a common laboratory contaminant. The
remainder of the “B”-qualified results was due to contamination from the following
compounds: bromomethane; 1,2,4-trichlorobenzene; 1,2-dichlorobenzene, and acetone.

The majority of the “]”-qualified results is due to low sample concentrations. The laboratory
is required to “J” qualify sample results between the laboratory’s method detection limit
and the USEPA’s contract required reporting limit.

The “U]J” qualifiers were applied for continuing calibration inaccuracy or imprecision.

Metals and Cyanide Metals and cyanide were analyzed by USEPA CLP method ILM04.0.
Including field quality control samples, 1,380 nonredundant data points were generated. Of
these, 3 percent (44) were “B” qualified, 30 percent (412 results) were “]” qualified, 3 percent
(38 results) were “K” qualified, 3 percent (38 results) were “L” qualified, 2 percent

(28 results) were “UL” qualified, and 1 percent (16 results) were “R” qualified. Table 3-4
summarizes the data qualifier distribution.

The “B”-qualified results were a result of mercury, magnesium, zinc, and aluminum
contamination.

The majority of the “J”-qualified results was due to low sample concentrations (i.e.,
concentrations between the laboratory’s method detection limit and the USEPA’s contract-
required reporting limit). The remaining “J”-qualified results were due to inaccuracy or
imprecision in the matrix spike recoveries, and poor serial dilution results. The most
common metals to be “J”-qualified were nickel, potassium, magnesium, and calcium.

The “K”-qualified results were due to high matrix spike recovery of copper, arsenic, and
zinc.

The “L”- and “UL”-qualified results are due to low matrix spike recovery of antimony,
manganese, selenium, and thallium.

All rejected results are due to matrix spike recoveries of thallium that are less than the
lowest performance criteria.
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Semivolatile Organic Compounds SVOCs were analyzed by USEPA CLP method OLMO04.2.
Including field quality control samples, 2,795 nonredundant data points were generated. Of
these, 59 results (2 percent) were “B” qualified, 9 percent (261 results) were “J” qualified,
and 13 results (0.45 percent) were “UJ” qualified.

Approximately 56 percent of the “B”-qualified results are due to phthalates. Phthalates are a
common laboratory contaminant; this contamination can occur from contact with glass or
plastic products. The remainder of the “B”-qualified results are due to acetophenone and
benzaldehyde contamination.

The majority of the “]J”-qualified results is due to low sample concentrations (i.e.,
concentrations between the laboratory’s method detection limit and the EPA’s contract
required reporting limit). The remaining “J”- and “U]J”-qualified data are a result of poor
field duplicate reproducibility and/or continuing calibration inaccuracy or imprecision.

Explosives Explosives were analyzed by different methods. Nitroaromatics and nitroamines
were analyzed by USEPA’s SW-846 method 8330. Nitroglycerine and PETN were analyzed
by method SW-846 8332, nitroguanidine by a modified SW-846 8330, and perchlorate by
USEPA method 314. Including field quality control samples, 645 nonredundant data points
were generated. Of these, 12 results (2 percent) were “U]” qualified, and 2 results (0.26
percent) were “UL” qualified.

All “UJ”-qualified results are caused by missed holding times for nitroguanidine.

The two “UL”-qualified results are due to low surrogate spike recoveries for nitroglycerin
and PETN.

The “R”-qualified results are due to a laboratory control sample recovery less than the
lowest control limit in sample delivery group G24128.

Total Petroleum Hydrocarbons Samples were analyzed for TPHs, both DROs and GROs, by
SW-846 method 8015. Including field quality control samples, 87 nonredundant data points
were generated. Of these, 2 results (2 percent) were “J” qualified.

The “]”-qualified results are due to low sample concentrations.

Wet Chemistry Samples were analyzed for hardness by USEPA wastewater method 130.2,
pH by SW-846 9045C, total organic carbon (TOC) by the SW-846 9060, and percent solids by
ASTM method D2216M. Including field quality control samples, 39 nonredundant data
points were generated. Of these, four results (10 percent) were “J” qualified.

The “]”-qualified results are due to imprecision in matrix spike/matrix spike duplicate
results for TOC.

3234 Impact of Data Quality on Project Data Quality Objectives and Data Usability

The data received were analyzed and reviewed as specified in the work plan:

e The laboratory analyzed the samples in accordance with the USEPA methods as stated
in the work plan (B&RE, 1997).
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e The data packages were then reviewed by an independent data validator based on the
criteria outlined by the USEPA Region III (1993b, 1994a).

The data evaluation showed that the majority of the analytical results (86 percent) were
acceptable as reported. Ten percent of the results were qualified “]” as estimated in
concentration. The vast majority of these “]” qualifiers is present because the analyte
concentration is between the method detection limit and the instrument reporting limit.
These “]”-qualified results are acceptable for use as reported. When this is considered,
approximately 96 percent of the results not qualified and are usable. The number of data
qualifiers applied to each sample analysis group is summarized in Table 3-4.

The “],” “K,” “L,” “U]J,” and “UL” qualifiers indicate that the data values are estimated.
These qualifiers can indicate the presence of a quality control problem, but not a problem
that negatively affects the usability of the data. These data points are considered usable by
risk assessors when determining risk to human health and the environment. Data points
qualified as such also are considered usable by the project team when assessing impacts to a
site.

The sample results qualified with a “B,” made up 2 percent of the data. “B” qualifiers
indicate contamination that may have come from outside sources that are not attributable to
the site. Therefore, in risk assessments, a “B”-qualified result is used only in the statistical
evaluation of the sampling event and the result is treated as if not detected. Most of the “B”-
qualified results are for phthalate, methylene chloride, mercury, magnesium, zinc, and
aluminum contamination. Phthalates and methylene chloride are common laboratory
contaminants, and their results should not, alone, be used to make project decisions. Trace
amounts of metals are also commonly occurring in laboratories. These results are acceptable
to support project decisions (i.e., if a plastic component, such as styrene, is found in an area,
then the presence of phthalates makes sense and the phthalate results should be considered
in making project related decisions).

The “R” qualifier indicates that a sample has been rejected. It is not uncommon that some of
the data will be rejected during a large RI. Often the project team can work around rejected
data by observing data in previous and future rounds of sampling, or by looking at data at
adjacent sites. During this RI approximately 0.2 percent of the data were rejected. The
results that are rejected should not be used to make project decisions.

With the exception of the “R”-qualified results, the data for CTO 122 at NDWIH are of
sufficient quality to support risk and site assessment.

3.3 Human Health Risk Assessment Methodology

This section describes the methodology used to evaluate the human health risks for Sites 11,
13,17, 21, and 25. The human health risk assessment (HHRA) was prepared using
conservative assumptions. Likely exposure pathways were considered for current and
potential future site uses on the basis of current site conditions (without remediation). The
risk assessment follows the general methodology described in the Risk Assessment Guidance
for Superfund (RAGS), Volume 1, Human Health Evaluation Manual, Part A (USEPA, 1989) and
RAGS, Volume 1, Human Health Evaluation Manual, Part D (USEPA, 2001a). Technical Guidance
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Manuals for Risk Assessment, published by USEPA’s Region 111, also were followed. The
standard tables required for RAGS Part D are included in Appendix G.

The results of the HHRA will be used to document the potential for endangerment to
human health, to assist in identifying the exposure media that may need to be addressed
through remedial action, and to provide a basis from which to select remediation goals.

The HHRA comprises the following components:

¢ Identification of Chemicals of Potential Concern—Identification of the contaminants
found onsite and selection of the chemicals of potential concern (COPCs). COPCs
represent the subset of all chemicals detected at the site that provides the largest
contribution to total site risks. COPCs are the focus of subsequent evaluation in the risk
assessment.

e Exposure Assessment—Identification of the potential pathways of human exposure and
estimation of the magnitude, frequency, and duration of these exposures.

e Toxicity Assessment— Assessment of the potential adverse effects of the COPCs and
development of toxicity values used for calculating numerical risk estimates.

¢ Risk Characterization — Integration of the results of the exposure assessment and
toxicity assessment to develop numerical estimates of health risk and characterization of
the potential health risks associated with exposure to site-related contamination.

e Uncertainty Assessment—Identification and discussion of sources of uncertainty in the
risk assessment.

These components are described in the following sections. Spreadsheets prepared in
accordance with USEPA RAGS Part D were used to identify the COPCs, and to calculate
estimated exposures and health risks associated with the COPCs for each site (Appendix G).

33.1 |dentification of Chemicals of Potential Concern

The identification of COPCs includes data collection, data evaluation, and data-screening
steps. The data collection and evaluation steps involve gathering and reviewing the
available site data and identifying a set of data that is of acceptable quality for the risk
assessment. This data set is then screened against concentrations that are protective of
human health to focus on those chemicals and media that need to be evaluated
quantitatively in the risk assessment. All of the data used for the quantitative risk analysis
were validated.

Sections 4, 5, 6, 7, and 8 identify the data that have been collected at each site and the data
sets used for the risk assessment for Sites 11, 13, 17, 21, and 25, respectively. Section 3.3.1.1
discusses how the different data qualifiers and sample types were evaluated in the HHRA.
Section 3.3.1.2 discusses the screening methodology used to focus the risk assessment data
set on the constituents and media that are of primary concern to human health. The COPCs
for Sites 11, 13, 17, 21, and 25 are identified in Sections 4, 5, 6, 7, and 8, respectively.
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3.3.11 Data Evaluation

Available data for each site were reviewed to determine their reliability for the quantitative
risk assessment. The following bullets discuss how validated data with different qualifiers
were handled in the HHRA:

e Estimated values flagged with a “J” qualifier were treated as detected concentrations.
e Data qualified with an “R” (rejected) were not used in the risk assessment.

¢ One-half of the sample quantitation limit (SQL) was used as the sample concentration
for samples where no detectable contaminant quantities were found in that sample, but
the contaminant was detected in other samples from that medium at the site.

e Data qualified with a “B” (blank contamination) were used in the risk assessment as if
they were nondetects. One-half of the SQL was used as the sample concentration.

e For duplicate samples, the higher of the two concentrations was used as the sample
concentration.

3.3.1.2 Selection of Chemicals of Potential Concern

All of the constituents detected in the data used for the risk assessment for each site were
screened using the method described below. The purpose of the screening was to reduce the
list of detected constituents to those constituents of greatest potential concern for human
health. The constituents that were selected as COPCs were evaluated quantitatively in the risk
assessment. Constituents that were not detected in any of the samples collected from a medium
were not retained as COPCs for that medium.

The selection of COPCs was based on the criteria presented in USEPA Region III risk
assessment guidelines (USEPA, 1993b) and USEPA’s RAGS Part D (USEPA, 2001a). The
maximum concentration of each detected constituent in each medium at each site was
compared to the following criteria to select the COPCs for each medium at each site. If the
maximum concentration of a constituent exceeded the criteria, the constituent was selected
as a COPC.

Comparison with Risk-based Concentrations The maximum detected chemical concentrations
in groundwater, soil, and surface water were compared with the risk-based concentrations
(RBCs) in USEPA Region III's Updated Risk-Based Concentration Table (USEPA, 2003).

The RBCs based on noncarcinogenic effects were divided by 10 to reflect a target hazard
quotient of 0.1. The RBCs based on carcinogenic endpoints are based on a target cancer risk
of 1x10-6 and were not adjusted from the values presented in the RBC table.

Groundwater data were compared to the tap water RBCs.
Soil data were screened against the residential soil ingestion RBCs.

Soil data also were compared to the soil screening levels (SSLs) for groundwater migration
using a dilution and attenuation factor (DAF) of 20 (USEPA, 2000a). Constituents whose
maximum concentration exceeded the SSLs were discussed qualitatively in the risk
assessment.
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Air concentrations associated with fugitive and volatile emissions from soil (calculated from
soil data) were compared to the ambient air RBCs.

Surface water data were compared to 10 times the tap water RBCs. The use of 10 times the
tap water RBC is a conservative estimate assuming that a receptor’s contact with surface
water is much less than with groundwater (i.e., lower ingestion rate, exposure frequency,
and exposure duration).

Comparison with Recommended Dietary Allowances Chemicals that are essential in human
nutrition, present at low concentrations (i.e., only slightly elevated above naturally
occurring levels), and toxic only at very high doses were eliminated as COPCs. These
constituents are calcium, magnesium, potassium, and sodium.

Constituents were considered for inclusion in the risk assessment even if they were
eliminated through one of the methods above, based on historical information, exceptional
toxicity, mobility, persistence, bioaccumulation, special treatability problems, or Applicable
or Relevant and Appropriate Requirements (ARARs) exceedance.

Lead Screening Lead concentrations in soil and sediment were compared to the USEPA
residential child soil screening value of 400 parts per million (ppm), as determined by the
Integrated Exposure Uptake Biokinetic Model (IEUBK). Lead concentrations in groundwater
and surface water were compared to the Safe Drinking Water Act action level of 15 parts per
billion (ppb).

Constituents not on USEPA Region Ill RBC Table A number of detected constituents do not
have RBCs listed on the USEPA Region III RBC table because there are no published toxicity
values for these constituents. Appropriate surrogate constituents were selected, and their
RBCs were used to screen the constituents without available RBCs. These constituents, and
the selected surrogate constituents, are indicated on the COPC screening tables (Table 2s) in
Appendix G (G.1d, G.2d, G.3d, G.4d, and G.5d, for Sites 11, 13, 17, 21, and 25, respectively).

332  Exposure Assessment

Exposure assessment evaluates potential human exposure to site-related COPCs present at
or migrating from the site. The purpose of exposure assessment is to identify and evaluate the
contaminant sources, release mechanisms, exposure pathways, exposure routes, and receptors
for the site. Exposure can occur when contaminants migrate from a source to an exposure
point, or when a receptor comes into direct contact with contaminated media. A conceptual
exposure model showing potential exposure scenarios identified under current and
potential future conditions is presented in Sections 4, 5, 6, 7, and 8 for each site.

The following sections discuss the three components of exposure assessment:

e Characterization of exposure setting
¢ Identification of exposure pathways
¢ Quantification of exposure
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3321 Characterization of Exposure Setting

Characterizing an exposure setting consists of two parts: (1) characterization of the site with
respect to the physical characteristics, and (2) characterization of the site with respect to
human populations at or near the site.

Physical Characteristics Basic site characteristics, such as physical setting, climate,
groundwater hydrology, and the presence and location of surface water, are discussed in
Section 2.

Potentially Exposed Populations Potentially exposed populations are identified for current
and future land use based on their locations relative to the site, their activity patterns, and
the presence of potential sensitive subpopulations. Tables 1 in Appendixes G.1d, G.2d, G.3d,
G.4d, and G.5d summarize the potentially exposed populations for each site. Sections 4, 5, 6,
7, and 8 discuss the current and future land use for Sites 11, 13, 17, 21, and 25, respectively.
Potentially exposed populations considered for evaluation for these sites include current
and future industrial site workers, trespassers/ visitors, and recreational users, and future
residents and construction workers. Although it is unlikely any of the sites will be used for
residential development in the future, residential exposure was conservatively evaluated in
the HHRA.

3322 Identification of Exposure Pathways

Potential exposure pathways need to be identified to evaluate the potential health risks
associated with site-related contamination. The exposure pathway describes a mechanism
through which a receptor may be exposed to a chemical or physical agent at or originating
from the site. An exposure pathway must be complete to contribute to potential human
exposure. A complete exposure pathway has five elements:

e A source (e.g., chemical residues in soil)

¢ A mechanism for release and migration of chemical (e.g., leaching)

¢ An environmental transport medium (e.g., groundwater)

e A point or site of potential human contact (exposure point, e.g., drinking water)

e A route of intake (e.g., ingestion of groundwater used as a drinking water source)

All five elements must be present for a pathway to be considered complete. If one or more
element is not present, then the pathway is incomplete and there is no exposure or health
risk. The elements, as they pertain to Sites 11, 13, 17, 21, and 25 at Indian Head, are
discussed in Sections 4, 5, 6, 7, and 8, respectively.

3.3.2.3 Quantification of Exposure

Exposure is quantified by estimating the exposure point concentrations and the chemical
intakes by the receptor.

Exposure Point Concentrations Exposure point concentrations are estimated chemical
concentrations that a receptor may contact and are specific to each exposure medium.
Exposure point concentrations may be directly monitored or estimated using environmental
fate and transport models. For this assessment, fate and transport modeling was used to
estimate constituent concentrations in vapors from groundwater while showering and in
vapors volatilized from groundwater from an open excavation. Per discussions with
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USEPA, volatilization while showering was estimated using the Foster and Chrostowski
shower model (Foster and Chrostowski, 1987). Volatilization from groundwater in an open
excavation was estimated using a two-film volatilization model. The model calculations are
included in Appendixes G.1d, G.2d, G.3d, G.4d, and G.5d.

The exposure point concentrations for the reasonable maximum exposure (RME) scenario
were based on the 95 percent upper confidence limit of the mean (95 percent UCL) or the
maximum detected concentration. The exposure point concentrations for the central
tendency (CT) exposure scenario were based on the mean or the maximum detected
concentration. The 95 percent UCL was calculated for all sites and media in which there
were five or more samples. The maximum detected concentration was used as the RME
exposure point concentration when the calculated 95 percent UCL was greater than the
maximum detected value or there were less than five samples in the data set. There were
less than five samples for Site 17, Site 21, and Site 25 shallow groundwater. The Shapiro-
Wilks W test, using an alpha value of one percent, was used to determine if the data fit a
lognormal or normal distribution. The 95 percent UCL was selected based on the correct
distribution, either lognormal or normal. If the W-test was inconclusive, the distribution the
data best fit, as indicated by the higher W-test value, was used.

The 95 percent UCL for a lognormal distribution was calculated as follows:
95 percent UCL = exp(TM + 0.5*s2+ (s*H/ (n-1)°5))
Where:

Exp = natural exponent

TM = transformed mean

s = standard deviation of the transformed data
H = H-statistic

n = sample size

The 95 percent UCL for a normal distribution was calculated as follows:
95 percent UCL = NM+(t*s/(n)?5)
Where:

NM = normal arithmetic mean
t = t-statistic

s = standard deviation

n = sample size

The filtered metal results were used to evaluate potable use of Site 21 groundwater because
there was an order of magnitude difference between the filtered and unfiltered results,
following USEPA guidance (USEPA, 1992b). There was no significant difference between
filtered and unfiltered results for Sites 11, 17, and 25 groundwater samples; therefore, the
unfiltered results were used for these sites. The unfiltered metal results were used for all
sites to evaluate groundwater exposure by the construction worker because the construction
worker would be directly exposed to the groundwater in the excavation.
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Estimation of Chemical Intakes for Individual Pathways Chemical intake is the amount of the
chemical contaminant entering the receptor’s body. Chemical intakes are generally
expressed as follows:

_CxCRXxEF xED

I =(mg/kg/da
BW x AT (molkg/day)
Where:
I= intake (mg/kg-day)
C=  chemical concentration at exposure point (mg/L, mg/kg, mg/m?)

CR = contact rate, or amount of contaminated medium contacted per unit
time or event (L/day, mg/event, m3/day)

EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight of exposed individual (kg)

AT = averaging time, or period over which exposure is averaged (days)

The intake equation requires specific exposure parameters for each exposure pathway.
Exposure parameters are often assumed values, and their magnitude influences the
estimates of potential exposure and, consequentially, risk. The reliability of the values
chosen can also contribute substantially to the uncertainty of the resulting risk estimates.
Many of the exposure parameters have default values, which were used for this assessment.
These assumptions, based on estimates of body weights, media intake levels, and exposure
frequencies and duration are provided by USEPA guidance. Other assumptions required
consideration of location-specific information and were determined using professional
judgment. Table 4s in Appendixes G.1d, G.2d, G.3d, G.4d, and G.5d present the exposure
factors used for the different scenarios at Sites 11, 13,17, 21, and 25. RME and CT exposure
factors are included in these tables. CT intakes were calculated for exposure scenarios with
RME cancer risks greater than 1x104 or noncancer hazard greater than 1.

For residential exposure to groundwater and soil, lifetime age-adjusted intakes were
calculated for carcinogenic constituents. This involved determining age-adjusted factors for
ingestion, dermal contact, and inhalation. These factors were calculated using the equations
presented in the USEPA Region III RBC table (USEPA, 2002) for calculating age-adjusted
factors.

For dermal exposure to groundwater during construction and bathing, the non-steady state
model or pseudo steady-state model was used to estimate the absorbed dose for organic
constituents (USEPA, 1992a). If the exposure time was shorter than the lag time (time to
reach pseudo steady state), the non-steady state model was used. If the exposure time was
greater than the lag time, the pseudo-steady state model was used. These models are shown
for the groundwater exposure pathways in the Table 4s in Appendixes G.1, G.2, G.3, G4,
and G.5, for Sites 11, 17, 21, and 25, respectively.
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For the dermal contact with soil and sediment scenarios, an absorption factor is required.
The absorption factors used for this evaluation are those presented in USEPA’s
Supplemental Guidance for Dermal Risk Assessment, Exhibit 3-4 (USEPA, 2001b). For the
dermal contact with water scenario, skin permeability rates were obtained from the
USEPA’s Dermal Exposure Assessment Guidance (USEPA, 1992a).

333  Toxicity Assessment

Toxicity assessment weighs the available evidence regarding the potential for a particular
chemical to cause adverse effects in exposed individuals and provides a numerical estimate
of the relationship between the extent of exposure and possible severity of adverse effects.
Toxicity assessment consists of two steps: hazard identification and dose-response
assessment. Hazard identification is the process of determining the potential adverse effects
from exposure to a chemical. Dose-response assessment is the process of quantitatively
evaluating the toxicity information and characterizing the relationship between the dose of the
contaminant administered or received and the incidence of adverse health effects in the
exposed population. From this quantitative dose-response relationship, toxicity values (e.g.,
reference doses [RfDs] and carcinogenic slope factors [CSFs]) are derived.

USEPA has assessed the toxicity of many chemicals and has published the resulting toxicity
information and toxicity values in the Integrated Risk Information System (IRIS) and Health
Effects Assessment Summary Tables (HEAST) databases. IRIS is USEPA’s preferred source of
toxicity information, and includes only those noncarcinogenic RfDs and CSFs that have been
verified by USEPA workgroups. HEAST, which is issued by USEPA’s Office of Research and
Development, was consulted when data were not available in IRIS. If data were not available
from either of these sources, USEPA’s National Center for Environmental Assessment
(NCEA) data were used.

Health effects are divided into two broad groups: noncarcinogenic and carcinogenic effects.
This division is based on the different mechanisms of action currently associated with each
category. Chemicals causing noncarcinogenic health effects were evaluated independently
from those having carcinogenic effects. Some chemicals may produce both noncarcinogenic
and carcinogenic effects, and were evaluated in both groups. This section discusses
noncarcinogenic and carcinogenic effects separately, and concludes with a brief discussion
of the toxicological properties of selected COPCs.

3331 Toxicity Information for Noncarcinogenic Effects

Noncarcinogenic health effects include a variety of toxic effects on body systems, ranging
from renal toxicity (toxicity to the kidneys) to central nervous system disorders.
Noncarcinogenic health effects are grouped into two basic categories: acute toxicity and
chronic toxicity. Acute toxicity can occur after a single exposure (usually at high doses), and
the effect is most often seen immediately. Chronic toxicity describes effects that occur after
repeated exposure (usually at low doses) and is seen weeks, months, or years after the initial
exposure. The toxicity of a chemical is assessed through a review of toxic effects noted in
short-term (acute) animal studies, long-term (chronic) animal studies, and epidemiological
investigations.

USEPA (USEPA, 1989) defines the chronic RfD as an estimate of a daily exposure to the
human population, including sensitive subpopulations, which is likely to be without
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appreciable risk of deleterious effects during a lifetime. Chronic RfDs are developed to be
protective for long-term exposure to a compound (7 years to a lifetime). Chronic RfDs may
be overly protective if used to evaluate the potential for adverse health effects resulting
from short-term exposure. NCEA develops subchronic RfDs for short-term exposure

(2 weeks to 7 years). Subchronic RfDs have been peer-reviewed by USEPA and outside
reviewers, but they have not undergone verification by a USEPA workgroup, and as a result
are considered interim rather than verified toxicity values. Chronic and subchronic RfDs are
developed for both inhalation and oral exposures. Chronic RfDs were used to evaluate the
noncarcinogenic risks to all potential receptors except the construction worker. Subchronic
RfDs were used to evaluate the noncarcinogenic risks to the construction worker. If a
subchronic RfD was not available, the chronic RfD was used to evaluate noncarcinogenic
risks to the construction worker.

In the development of RfDs, all available studies examining the toxicity of a chemical
following exposure are considered based on their scientific merit. The lowest dose level at
which a toxic effect is observed is identified as the “lowest-observed-adverse-effect-level”
(LOAEL) and the dose at which no effect is observed is identified as the “no-observed-
adverse-effect-level” (NOAEL). Several uncertainty factors (UFs) are applied to the LOAEL
or NOAEL to extrapolate these dose points to humans. These UFs range between 10 and
10,000. Additional modification factors (MFs) also are used based on the professional
judgment of the agency.

USEPA-derived oral and inhalation RfDs, and associated UFs and MFs, for the COPCs at
Sites 11, 13, 17, 21, and 25, are listed in Tables 5.1 and 5.2 in Appendixes G.1d, G.2d, G.3d,
G.4d, and G.5d, respectively.

3332 Toxicity Information for Carcinogenic Effects

Potential carcinogenic effects from human exposure to chemicals are estimated
quantitatively using oral CSFs, inhalation CSFs, or unit risk factors that convert estimated
exposures directly to incremental lifetime cancer risks. CSFs may be derived from the results
of chronic animal bioassays, human epidemiological studies, or both. Animal bioassays are
usually conducted at dose levels that are much higher than levels likely to be produced by
human exposure to environmental media. This extrapolation detects possible adverse effects
in the relatively small test populations used in the studies. These high dose levels must be
extrapolated to lower doses. A number of mathematical models and procedures have been
developed to extrapolate from the high doses used in the studies to the low doses typically
associated with environmental exposures.

The USEPA-preferred linearized multistage model (LMS) is usually used to estimate the
largest linear slope (within the 95 percent UCL) at low extrapolated doses that is consistent
with the data. The 95 percent UCL slope of the dose-response curve is subjected to various
adjustments, including an inter-species scaling factor, to derive a CSF or inhalation unit risk
factor for humans. It is assumed that if a cancer response occurs at the dose level in the
study, there is some probability that a response will occur at all lower exposure levels (i.e., a
dose-response relationship with no threshold is assumed). Conservative (e.g., health
protective) assumptions are applied and the models are believed to provide rough estimates
of the upper limits on potential lifetime risk. The actual risks associated with exposure to a
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potential carcinogen that are quantitatively evaluated using the CSF are not likely to exceed
the estimated risks, and are probably much lower or may even be zero.

In addition to deriving a quantitative estimate of carcinogenic potency, USEPA also assigns
weight-of-evidence classifications to potential carcinogens. Chemicals are classified as
Group A, Group B1, Group B2, Group C, Group D, or Group E carcinogens. The
classifications are described as follows:

e Group A chemicals (known human carcinogens) are agents for which there is sufficient
evidence to support the causal association between exposure to the agents in humans
and cancer.

e Group Bl chemicals (probable human carcinogens) are agents for which there is limited
evidence of possible carcinogenicity in humans.

e Group B2 chemicals (probable human carcinogens) are agents for which there is
sufficient evidence of carcinogenicity in animals but inadequate or a lack of evidence in
humans.

e Group C chemicals (possible human carcinogens) are agents for which there is limited
evidence of carcinogenicity in animals and inadequate or a lack of human data.

e Group D chemicals (not classifiable as to human carcinogenicity) are agents with
inadequate human and animal evidence of carcinogenicity or for which no data are
available.

e Group E chemicals (evidence of noncarcinogenicity in humans) are agents for which
there is no evidence of carcinogenicity from human or animal studies, or both.

USEPA-derived oral and inhalation CSFs, and weight-of-evidence classifications for the
COPCs at Sites 11, 13, 17, 21, and 25 are listed in Tables 6.1 and 6.2 included in Appendixes
G.1d, G.2d, G.3d, G.4d, and G.5d, respectively.

3.3.3.3 Derivation of Dermal RfDs and CSFs

Oral RfDs and CSFs were converted to dermal RfDs and CSFs using an oral to dermal
adjustment factor. This factor is designed to convert the oral administered dose toxicity
factors to dermal absorbed dose toxicity factors. The values used for this conversion were
obtained from USEPA’s Supplemental Guidance for Dermal Risk Assessment (USEPA,
2001b). The oral RfDs were converted to dermal RfDs by multiplying by the absorption
efficiency and the oral CSFs were converted to dermal CSFs by dividing by the absorption
factor. If a chemical-specific absorption factor was not available, a dermal absorption factor
of 100 percent was used.

3334 Toxicity Profiles of Selected Chemicals

Below are toxicological profiles of selected constituents, including the main risk drivers at
Sites 11, 13, 17, 21, and 25. Toxicological profiles are provided for aluminum, antimony,
arsenic, barium, cadmium, chromium, copper, 1,2,-dichloroethene, iron, manganese,
thallium, and vinyl chloride. More detailed toxicity information can be found in USEPA’s
IRIS database, Agency for Toxic and Disease Registry’s (ATSDR’s) toxicological profiles,
and other published literature.
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Aluminum Aluminum is not thought to be harmful to humans in the forms normally
encountered. However, aluminum is not a necessary substance for humans, and excess
exposure may be harmful to certain people. Exposure to high levels of aluminum in air may
result in respiratory problems, including coughing and asthma. Mice studies have shown
that aluminum at high levels may cause skeletal and neurological development delays in
young animals. Aluminum has been linked to Alzheimer’s disease because those patients
have high levels of aluminum in the brain. However, it is not known whether aluminum
causes the disease or whether the buildup of aluminum happens to people who already
have the disease.

Aluminum has not been classified for carcinogenicity. Available information has not shown
that aluminum is a potential carcinogen.

Antimony Exposure to antimony through inhalation or ingestion may result in
pneumoconiosis, altered electrocardiogram (EKG) readings, increased blood pressure,
abdominal distress, ulcers, dermatosis, and ocular irritation. No effects were found in
humans after dermal exposure to antimony.

Effects to animals exposed through inhalation, ingestion, or dermal contact include fibrosis
in the lung, altered EKG readings, myocardial damage, vomiting and diarrhea,
parenchymatous degeneration in the liver and kidney, muscle weakness, difficulty moving,
developmental effects, and lung cancer.

No information on the carcinogenic potential of antimony in humans was found.

Arsenic Inorganic arsenic has been recognized as a human poison since ancient times, and
large oral doses (above 60,000 ppb in food or water) can produce death. If lower levels of
inorganic arsenic are ingested (ranging from about 300 to 30,000 ppb in food or water),
irritation of the stomach and intestines may be experienced, with symptoms such as pain,
nausea, vomiting, and diarrhea. Other effects experienced from ingesting arsenic include
decreased production of red and white blood cells, abnormal heart rhythm, blood-vessel
damage, and impaired nerve function causing a “pins and needles” sensation in the hands
and feet. Ingesting arsenic has also been reported to increase the risk of cancer in the liver,
bladder, kidney, and lung. There is no evidence indicating that arsenic can harm pregnant
women or their fetuses. However, studies in animals show that maternally toxic doses of
arsenic may cause low birth weight, fetal malformations, or even fetal death.

Perhaps the single most characteristic effect of long-term oral exposure to inorganic arsenic
is a pattern of skin changes (0.01-0.1 milligrams per kilogram/day [mg/kg/day] for months
to years). This includes a darkening of the skin and the appearance of small “corns” or
“warts” on the palms, soles, and torso. While these skin changes are not considered to be a
health concern, a small number of the corns may ultimately develop into skin cancer. Direct
skin contact with inorganic arsenic compounds may result in irritation with some redness
and swelling. However, it does not appear that skin contact is likely to lead to any serious
internal effects.

If high levels of inorganic arsenic are inhaled, some of the short-term effects from exposure
include a sore throat, irritated lungs or some of the skin effects described above, however
these effects are typically not serious. The exposure level that produces these health effects
is uncertain, however it is likely to be above 100 micrograms per cubic meter (ng/m3).
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Inhalation of inorganic arsenic is also known to increase the risk of lung cancer. An increase
of lung cancer has been observed in workers exposed to arsenic in or around smelters.

Almost no information is available on the effects of organic arsenic compounds in humans.
Studies in animals show that most organic arsenic compounds are less toxic than the
inorganic forms.

Barium Exposure to acute levels of barium has caused respiratory, gastrointestinal,
cardiovascular, renal, and neurological effects. Respiratory effects of benign
pneumonoconiosis have been observed in workers exposed occupationally by inhalation to
barium. Acute ingestion of barium has also lead to cardiovascular effects of increased blood
pressure, changes in heart rhythm, myocardial damage, changes in heart physiology,
changes in metabolism, and gastrointestinal effects of hemorrhaging, pain, vomiting, and
diarrhea. Renal effects of degeneration and failure, and neurological effects of numbness,
tingling of the mouth, neck, partial and complete paralysis, and brain congestion and edema
were reported in human case studies.

Certain subgroups of the population may be more susceptible to barium exposure,
including people with cardiovascular problems, those taking certain prescription drugs,
children, pregnant women, smokers, and people with lung disease.

Barium has not been evaluated by USEPA for human carcinogenic potential.

Cadmium Exposure to cadmium may affect the gastrointestinal tract and kidneys. Effects
such as nausea, vomiting, and abdominal pain have occurred. An interconnection exists
between renal effects and musculoskeletal effects when examining cadmium exposure to
humans. Evidence in humans and animals suggests that lower level chronic exposure to
cadmium causes alterations in renal metabolism of vitamin D, which may then cause mild
bone effects. Cadmium exposure may also lead to respiratory effects resulting in the
destruction of lung epithelial cells, pulmonary edema, tracheobronchitis, and pneumonitis,
and hematological effects causing anemia.

There is strong evidence that inhalation of cadmium can cause lung cancer in rats, and weak
evidence of lung cancer in humans. Animal studies have also shown that injection of
cadmium into the skin or muscles causes tumors in rats, primarily at the site of injection and
in the testes. USEPA has classified cadmium as a probable human carcinogen by ingestion
(Group B1), based on the positive response in humans and in rats.

Chromium In nature, chromium (III) predominates over chromium (VI). Little chromium
(VI) exists in biological materials, except shortly after exposure, because reduction to
chromium (III) occurs rapidly. Chromium (III) is considered a nutritionally essential trace
element and is considerably less toxic than chromium (VI). Acute oral exposure of humans
to high doses of chromium (VI) induced neurological effects, gastrointestinal hemorrhage
and fluid loss, and kidney and liver effects. An NOAEL of 2.5 mg chromium (VI )/kg/day
in a one-year drinking water study in rats and an uncertainty factor of 300 was the basis of a
verified RfD of 0.003 mg/kg/day for chronic oral exposure. An NOAEL (no effects were
observed in rats consuming 5 percent chromium (III) / kg/day in the diet for over two years)
of 1,468 mg/kg-day for chromium (III) and an uncertainty factor of 100 was the basis of RfD
of 1.5 mg/kg/day for chronic oral exposure.

3-24 WDC011910001.DOC/KTM



3—ACTIVITIES, APPROACHES, AND CONCEPTS COMMON TO ALL SITES

Occupational (inhalation and dermal) exposure to chromium (III) compounds induced
dermatitis. Similar exposure to chromium (VI) induced ulcerative and allergic contact
dermatitis, irritation of the upper respiratory tract including ulceration of the mucosa and
perforation of the nasal septum, and possible kidney effects.

A target organ was not identified for chromium (III). The kidney appears to be the principal
target organ for repeated oral dosing with chromium (VI). Additional target organs for
dermal and inhalation exposure include the skin and respiratory tract.

Copper Noncarcinogenic effects observed in humans exposed to copper include
gastrointestinal, hepatic, renal, dermal, neurological, and possibly developmental effects.
Ingestion of high levels of copper has produce vomiting, nausea, diarrhea, and anoxemia.
Centrilobular necrosis of the liver and necrosis and sloughing of tubular cells in the kidney
have been observed in people dying from copper poisoning. Dermal exposure to copper has
resulted in contact allergic dermatitis in some individuals.

Copper exposure by humans can also lead to Wilson’s disease, an autosomal recessive
disorder that affects normal copper homeostasis. The systemic manifestation of Wilson’s
disease is hepatic and renal lesions and hemolytic anemia. The disease also debilitates the
central nervous system causing poor coordination, psychological impairment, tremor,
disturbed gait, and rigidity.

An elevated incidence of cancer has not been observed in humans or animals exposed to
copper via inhalation, oral, or dermal exposure routes.

1,2-Dichloroethene 1,2-Dichloroethene (DCE) is commonly used to produce solvents and is
used as an intermediate in chemical synthesis. Low levels of trans-1,2-DCE have been
reported to cause neurological effects. Inhalation of high levels (1,700-2,220 ppm for 5
minutes) of trans-1,2-DCE can cause nausea, drowsiness, and fatigue. One human fatality
has been reported as a result of inhaling 1,2-DCE; however the level of exposure is
unknown. When animals have inhaled high levels (200 ppm) of trans-1,2-DCE for short (8
hours) or long periods of time (8 hours/day, 5 days/week for 8 or 16 weeks), their livers
and lungs were damaged. The effects were more severe with longer exposure times.
Animals inhaling very high levels (3,000 ppm) of trans-1,2-DCE had damaged hearts.
Ingestion of extremely high doses (1,000-4,900 ppm) of cis-or trans-1,2-DCE caused animals
to die. Lower oral doses (480 mg/kg/day for 30 days) of cis-1,2-DCE caused decreased
numbers of red blood cells. A recent animal study suggests fetuses exposed to 1,2-DCE
(12,000 ppm 6 hr/day on days 7-16 of gestations) may not grow as quickly as those that
have not been exposed. Exposure to 1,2-DCE has not been shown to affect human or animal
fertility. No studies have been conducted to determine whether cancer in humans or
animals is caused by exposure to 1,2-DCE.

Iron Iron is an essential human nutrient with a recommended daily dose of 18 mg/day for
females. Oral intakes ranging between 20 mg/kg and 60 mg/kg are potentially toxic.
Toxicity is likely following an ingestion of 60 mg/kg or greater. Symptoms of acute oral
exposure include: vomiting, diarrhea, mild lethargy stupor, shock, acidosis, hematemesis,
bloody diarrhea, or coma. With less serious overdoses, the initial gastrointestinal symptoms
may be the only findings to develop even without treatment. Although serious iron
poisoning in adults is rare, deaths have been reported. Effects from chronic over-exposure to
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iron include disturbances in liver function, diabetes, mettitus, possible endocrine distur-
bances, and cardiovascular effects. These health effects occur when body iron content
reaches 20 to 40 grams (g).

Inhalation of iron oxide fumes or dust by workers in metal industries may result in
deposition of iron particles in lungs, producing an X-ray appearance resembling silicosis.
Inhalation of some iron dusts and fumes can cause siderosis, a type of benign pneumo-
coniosis. Levels of iron among iron workers developing pneumoconiosis have been reported
to exceed 10 mg iron/m?.

Manganese Manganese is an essential nutrient with a typical intake ranging between

2,000 pg/day to 9,000 pg/day in a normal diet. No cases of illness from eating too little
manganese have been reported in humans. In animals, eating too little manganese can
interfere with normal growth, bone formation, and reproduction. Manganese miners and
steel workers exposed to high levels of manganese dust in air (1,000 to 22,000 pg/m3) may
have mental and emotional disturbances, and their body movements may become slow and
clumsy, which is known as manganism. Workers usually do not develop symptoms of
manganism unless they have been exposed to manganese dust over a period of many
months or years. Inhaling high levels of manganese dust (970 pg/m?3 for 1-19 years) can also
cause irritation of the lungs, make breathing difficult, and increases the chance of
developing a lung infection, such as pneumonia. However, this can happen from inhaling
many different kinds of dust particles, not just those that contain manganese. Impotence is
also a common health effect observed in men who are exposed to high levels of manganese
dust in air (970 pg/m3, 1-19 years).

It is uncertain whether ingesting or inhaling high concentrations of manganese can cause
manganism. In one report, humans who drank water containing high levels of manganese
(14 milligrams per liter [mg/L]) developed symptoms similar to those seen in manganese
miners and steel workers, but it is not certain if the effects were caused by manganese alone.
Although humans are frequently exposed to significant quantities of manganese
compounds in food and water, reports of adverse effects in humans are rare.

There is no information on any human or animal health effects from skin contact with
manganese. There is not much information on whether manganese can cause birth defects.
One study in humans suggests that high exposures to manganese in the environment might
increase the chances of birth defects, but other factors besides manganese might have been
responsible. One study in animals shows that exposure of pregnant females to high levels of
manganese in air (61 mg/m?3 for 16 weeks prior to gestation) can lead to changes in behavior
of the offspring.

Thallium Thallium and its compounds have not been well studied. Little information is
available on absorption, distribution, and metabolism. Animal studies suggest that thallium
is completely absorbed. It is probably transported in the body in a manner similar to iron.
Animal studies indicate that thallium accumulates in the kidney, heart, brain, bone, skin,
and blood.

Occupational exposure to thallium has been reported to affect the nervous system. Workers
have complained of crawling of the skin, prickling skin, numbness of the extremities,
burning feet, and muscle cramps.
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No data are available on the carcinogenic response associated with thallium in animals or
humans.

Vinyl Chloride Vinyl chloride, a colorless gas, is a halogenated aliphatic hydrocarbon with
the empirical formula of CoH;CI. It is used primarily as an intermediate in the manufacture
of PVC; limited quantities are used as a refrigerant and as an intermediate in the production
of chlorinated compounds.

Vinyl chloride is rapidly absorbed from the gastrointestinal tract and lungs. Metabolism of
vinyl chloride occurs primarily in the liver via oxidation by hepatic microsomal enzymes to
polar compounds that can be conjugated with glutathione and/or cysteine.

In humans and animals, vinyl chloride is a central nervous system (CNS) depressant,
inducing narcosis and anesthesia at high concentrations. Nonneoplastic toxic effects
observed in workers exposed by inhalation to vinyl chloride include hepatoxicity,
acroosteolysis and scleroderma, and Raynaud’s syndrome, a vascular disorder of the
extremities. Also reported were abnormalities of CNS function, high blood pressure, and
occasional pulmonary effects.

For the oral route of exposure, the primary target organ of vinyl chloride toxicity in animals
is the liver. In addition to the CNS, target organs for inhalation exposure include the liver,
kidneys, lungs, spleen, and testes. Subchronic inhalation studies with rodents documented
hepatic effects at concentrations as low as 50 ppm and degenerative changes of the liver and
kidneys.

The carcinogenicity of vinyl chloride in humans has been in a number of epidemiological
studies and case reports, many of which associated occupational exposure to vinyl chloride
to the development of angiosarcomas of the liver. In addition to liver cancer, exposure to
vinyl chloride also has been linked to an increased risk of lung, brain, hematopoietic, and
digestive tract cancers. Vinyl chloride has been shown to be carcinogenic in numerous
animal studies.

3.3.4 Risk Characterization

Risk characterization is the final step in the human health risk assessment. Risk character-
ization combines the results of the previous elements of the risk assessment to evaluate the
potential health risks associated with exposure to COPCs. The risk characterization is then
used as an integral component in remedial decision making and selection of potential
remedies or actions.

Potential human health risks are discussed independently for carcinogenic and noncarcino-
genic contaminants because of the different toxicological endpoints, relevant exposure
duration, and methods used to characterize risk. Some chemicals may produce both
noncarcinogenic and carcinogenic effects, and were evaluated in both groups. The method-
ology used to estimate noncarcinogenic hazards and carcinogenic risks are described below.

3341 Noncarcinogenic Hazard Estimation

Noncarcinogenic health risks are estimated by comparing calculated exposures to RfDs. The
calculated intake divided by the RfD is equal to the hazard quotient (HQ):
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Hazard Quotient (HQ) = Intake / RfD

The intake and RfD are expressed in the same units (mg/kg-day) and represent the same
exposure period (i.e., chronic or subchronic). The intake and RfD also represent the same
exposure route (i.e., oral intakes are divided by oral RfDs). A HQ that exceeds unity

(i.e., exposure exceeds the RfD), indicates that there is a potential for adverse health effects
associated with exposure to that chemical. To assess the potential for noncarcinogenic health
effects posed by exposure to multiple chemicals a “hazard index” approach is used. This
approach assumes that noncarcinogenic hazards associated with exposure to more than one
chemical are additive. Synergistic or antagonistic interactions between chemicals are not
accounted for. The hazard index (HI) may exceed unity even if all of the individual HQs are
less than one.

3.34.2 Carcinogenic Risk Estimation

The potential for carcinogenic effects due to exposure to site-related contamination is
evaluated by estimating the excess lifetime carcinogenic risk (ELCR). ELCR is the
incremental increase in the probability of developing cancer during one’s lifetime in
addition to the background probability of developing cancer. For example, a 2x10-¢ excess
lifetime carcinogenic risk means that for every one million people exposed to the carcinogen
throughout their lifetimes, the incidence of cancer may increase by two cases. The back-
ground probability of developing cancer, from all known causes, is about one in four
(American Cancer Society, 1993).

The carcinogenic risk is calculated by multiplying the intake by the CSF.
Risk = Intake x CSF

The combined risk from exposure to multiple chemicals was evaluated by adding the risks
from different chemicals. Risks were also added across the exposure routes if an individual
would be exposed through multiple routes. For example, a person contacting soil could be

exposed by both oral and dermal exposure routes.

3.34.3 Interpretation of Numerical Results

The USEPA considers action to be warranted at a site when cumulative cancer risks exceed
104. Action is generally not required for risks falling within 1x10- to 1x10-6; however, this is
judged on a case-by-case basis. Risks less than 1x10-¢ generally are not of concern to
regulatory agencies. A HI greater than one indicates that there is some potential for adverse
noncarcinogenic health effects associated with exposure to the contaminants of concern,
possibly warranting remedial action (USEPA, 1991b). A health risk-based remedial decision
can be superseded by the presence of an environmental impact, or an exceedance of a
regulatory standard (such as an MCL), which may indicate the need for action at the site.

RME risks were evaluated for all media and exposure scenarios. RME risks were evaluated
using upper bound estimates of the exposure parameters and the RME concentration. CT
risks were calculated for those scenarios that had an RME HI greater than 1.0 and/or RME
carcinogenic risk greater than 1x10-4. CT risks were evaluated using median estimates of the
exposure parameters and the CT exposure point concentration (which is the same as the
RME exposure point concentration).
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3.35  Uncertainty Assessment

The risk measures used in Superfund risk assessments are not fully probabilistic estimates
of risk but are conditional estimates given that a set of assumptions about exposure and
toxicity are realized. Thus, it is important to specify the assumptions and uncertainties
inherent in the risk assessment to place the risk estimates in proper perspective (USEPA,
1989). A discussion of the uncertainties for Sites 11, 13, 17, 21, and 25 associated with each
component of the risk assessment is presented in the following sections.

3351 Uncertainty in COPC Selection

The sampling conducted at the sites focused on areas of known or suspected contamination.
The uncertainty associated with sampling and the possibility of missing a contaminated
location is expected to be minimal based on the methods used to select the sampling
locations. The uncertainty associated with the data analysis is minimal because the data
were fully validated prior to use in the risk assessment.

The general assumptions used in the COPC selection process were conservative to ensure
that true COPCs were not eliminated from the quantitative risk assessment and that the
highest possible risk was estimated.

3.35.2 Uncertainty Associated with Exposure Assessment

Most of the exposure pathways evaluated at the site were assumed, and the exposure
factors used for the quantitation of exposure were conservative and reflect worst-case or
upper-bound assumptions on the exposure. The reliability of the values chosen for the
exposure factors contributes substantially to the uncertainty of the resulting risk estimates.

It was assumed that all of the sites may be used for residential purposes in the future. Based
on the nature of Indian Head, this is not a likely scenario. It is also not likely that the
shallow groundwater would ever be used as a potable or industrial water supply due to the
availability of better water supplies.

Site-related contamination would be expected to decrease with time. The risk assessment
assumed concentrations would remain constant throughout the exposure period. This will
result in an over-estimation or risk.

It was assumed that the receptor would be exposed to the most contaminated location at the
site for the full exposure duration. This is not likely because the receptors area of activity is
larger than this location. Therefore, this will result in an over-estimation of risk.
Additionally, the maximum detected concentration was used as the exposure concentration
for a number of constituents and media, due to the limited number of samples available.
This will lead to an over-estimation of risk.

There is uncertainty associated with the fate a transport modeling conducted for the risk
assessment. A two-film volatilization model was applied to determine volatilization from
groundwater in an excavation. This model results in a great degree of uncertainty, and it is
not known if it would result in an over- or under-estimation of risk.

A statistical comparison to background data was not performed as part of the risk
assessment. This may result in an over-estimate of the actual risk because many of the
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COPCs evaluated in the risk assessment are inorganic constituents which may not be site-
related and therefore may be associated with background conditions.

3.35.3 Uncertainty Associated with Toxicity Assessment

Uncertainty associated with the noncarcinogenic toxicity factors are included in Appendix G,
Tables 5.1 and 5.2. Several uncertainty factors (UFs) were applied to extrapolate dose points
from animal studies to humans. These UFs range between 10 and 10,000. Additional
modification factors are also used based on the professional judgment of USEPA. Therefore,
there is a high degree of uncertainty in the noncarcinogenic toxicity criteria, based on the
available scientific data for each compound. The noncarcinogenic toxicity factors are most
likely an overestimate of actual toxicity.

CSFs developed by USEPA represent upper bound estimates. Carcinogenic risks generated in
this assessment should be regarded as an upper bound estimate on the potential carcinogenic
risks rather than an accurate representation of carcinogenic risk. The true carcinogenic risk is
likely to be less than the predicted value (USEPA, 1989).

The uncertainty associated with CSFs are mostly associated with the low dose extrapolation
where carcinogenicity at low doses is assumed to be straight line responses. This is a
conservative assumption, which introduces a high uncertainty into slope factors that are
extrapolated from this area of the dose-response curve. The CSFs are based on assumption
that there is no threshold level for carcinogenicity, however, most of the experimental
studies indicate existence of a threshold level.

There is a large degree of uncertainty associated with the oral to dermal adjustment factors
(based on chemical-specific gastrointestinal absorption factors) used to transform the oral
RfDs based on administered doses to dermal RfDs based on absorbed doses. It is not know
if the adjustment factor results in an underestimate or overestimate of the actual toxicity
associated with dermal exposure.

3.354 Uncertainty in Risk Characterization

The uncertainties identified in each component of risk assessment ultimately contribute to
uncertainty in risk characterization. The addition of risks and Hls across pathways and
chemicals contributes to uncertainty based on the interaction of chemicals, such as
additivity, synergism, potentiation, and susceptibility of exposed receptors. The simple
assumption of additivity used for this site may or may not be accurate and may over- or
under-estimate risk; however, a better alternative is not available at this time.

3.4 Ecological Risk Assessment Methodology

This section describes the general technical approaches, methodologies, models, and
parameter values used to prepare the Screening Ecological Risk Assessment (SERA) [Steps 1
and 2] and the first step (Step 3A) of the Baseline Ecological Risk Assessment (BERA) for
Sites 11, 13, 17, 21, and 25. Site-specific modifications to the approach and methodology
outlined in this section are described in Sections 4.7, 5.7, 7.7, and 8.7 for Sites 11 and 17, 13,
21, and 25, respectively. The ERAs were conducted in general accordance with Navy (CNO,
1999; NAVFAC, 2001) and USEPA (USEPA, 1997b) ecological risk assessment guidance. For
sites with a Step 3A indicating the potential for more than minimal risk, the next step will be
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to prepare a revised problem formulation (Step 3B) and work plan (Step 4) for additional
risk investigation and evaluation.

3.4.1 Problem Formulation Development

Problem formulation establishes the goals, scope, and focus of the risk assessment.
Preliminary conceptual models are developed for each site that describe potential sources,
transport pathways, exposure pathways and routes, and potential receptors. Assessment
endpoints and measurement endpoints are selected to evaluate those receptors for which
complete and potentially significant exposure pathways are likely to exist. The fate,
transport, and toxicological properties of the chemicals present at each site are also
considered during this process.

Discussion of the fate and transport of chemicals provides information on how chemicals
are transported from sources to receptors. Exposure routes are the specific mechanism by
which a chemical contacts or enters the body of a receptor. Exposure routes can include
ingestion (of water, soil, sediment or prey with chemical body burdens), inhalation, and
dermal absorption. Dermal and inhalation exposures for upper trophic level receptor
species are not considered significant relative to ingestion exposures because of the general
fate properties (e.g., relatively high adsorption to solids) of the chemicals commonly present
at these sites and the protection offered by hair or feathers.

The conclusion of the problem formulation stage includes the selection of preliminary
assessment and measurement endpoints, based on the preliminary conceptual model.
Endpoints in the SERA define ecological attributes that are to be protected (assessment
endpoints) and measurable characteristics of those attributes (measurement endpoints) that
can be used to gauge the degree of impact that has occurred or could occur. Assessment
endpoints most often relate to attributes of biological populations or communities, and are
intended to focus the risk assessment on particular components of the ecosystem that could
be adversely affected by contaminants from the site (USEPA, 1997b). Assessment endpoints
contain an entity (e.g., fish-eating birds) and an attribute of that entity (e.g., survival rate).

Because of the complexity of natural systemes, it is generally not possible to directly assess
the potential impacts to all ecological receptors present within an area. Therefore, receptor
species (e.g., great blue heron) or species groups (e.g., fish) are often selected as surrogates
to evaluate potential risks to larger components of the ecological community (guilds; e.g.,
piscivorous birds) represented in the assessment endpoints (e.g., survival and reproduction
of piscivorous birds).

342 Analysis

3421 Ecological Effects Evaluation

The purpose of the effects evaluation is to establish chemical exposure levels (screening
values) that represent conservative thresholds for adverse ecological effects. Medium-
specific screening values for surface water, sediment, and surface soil, and the rationale for
their selection, are provided in Appendix H-1.

Ingestion screening values for dietary exposures were derived for each avian/mammalian
receptor species and chemical evaluated in the assessment. Toxicological information from
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the literature for wildlife species most closely related to the receptor species was used,
where available, but was supplemented by laboratory studies of nonwildlife species (e.g.,
laboratory mice) where necessary. The ingestion screening values are expressed as
milligrams of the chemical per kilogram body weight (wet) of the receptor per day (mg/kg-
BW/day).

NOAELSs from chronic studies with endpoints of growth or reproduction were selected
preferentially. When chronic NOAEL values were unavailable, estimates were derived or
extrapolated from chronic LOAELSs or acute values as follows:

e  When values for chronic toxicity were not available, the median lethal dose (LDso) was
used. An uncertainty factor of 100 was used to convert the acute LDsp to a chronic
NOAEL (i.e., the LDsy was multiplied by 0.01 to obtain the chronic NOAEL).

e An uncertainty factor of 10 was used to convert a reported chronic LOAEL to a chronic
NOAEL.

Ingestion screening values for mammals and birds are summarized in Tables 3-5 and 3-6,
respectively.

3422 Ecological Exposure Estimation

The assumptions, parameter values, and methods to estimate ecological exposures were as
follows:

¢ Risk estimates were based on maximum concentrations in Step 2 and average
concentrations in Step 3A. For upper trophic level receptors, average chemical
concentrations provide a more representative estimate of the likely level of chemical
exposure because the local population (and in many cases individual organisms for
highly mobile species with large home ranges relative to the size of the site) would be
expected to occur throughout the site (where suitable habitat is present) and, in many
cases, off the site. Mean concentrations (or some other estimate of central tendency) may
also be appropriate for evaluating potential risks to populations of lower trophic level
terrestrial and aquatic receptors because the members of the population are expected to
be found throughout the site (where suitable habitat is present), rather than
concentrated in one particular area. While effects on individual organisms might be
important for some receptors, such as rare and endangered species, population- and
community-level effects are typically more relevant to ecosystems. A discussion of the
spatial coverage of soil, sediment, and surface data are included in each of the site-
specific assessments. In many cases, the average concentration is a conservative
representation of the true site average because samples are generally biased toward
areas of known or suspected contamination.

e Bioaccumulation factors (BAFs) and bioconcentration factors (BCFs) were based on, or
modeled from, central tendency estimates (e.g., median or mean) from the literature.

¢ Maximum ingestion rates and minimum body weights were used in Step 2. In Step 3A,
central tendency estimates for body weight and ingestion rate were used to develop
exposure estimates for upper trophic level receptors. The use of central tendency
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exposure parameter estimates is more relevant because they represent the characteristics
of a greater proportion of the individuals in the population.

e Inaddition to the NOAELSs, consideration is also given to risk estimates based on
LOAELs.

e Chemicals that were not detected in any samples but had reporting limits that exceeded
screening values were carried into Step 3A. These nondetected chemicals and chemicals
that were detected but lack toxicological information are discussed in the risk calculation
and uncertainty sections of each of the site-specific assessments.

Selection Criteria for Analytical Data Available analytical data were selected based on the
following criteria:

e Data must have been validated by a qualified data validator using acceptable data
validation methods. Rejected (“R”) values were not used. Unqualified data and data
qualified as “J,” “L,” or “K” were treated as detected. Data qualified as “U” or “B” were
treated as nondetected.

e Surface soil or sediment data collected prior to any major physical disturbance (such as
capping or paving) that would result in the elimination of realistic exposure pathways
were not used in the assessments. In addition, surface soil samples that were collected
under paved surfaces were not used.

e For surface soil, samples collected from depths of 0 in. to 6 in. were used because this
depth range represents the most realistic potential exposures for most of the ecological
receptors evaluated in terrestrial habitats.

e For sediment, samples from depths of 0 in. to 6 in. were used preferentially because this
depth range represents the most realistic exposures for sediment-dwelling species.

Selection of Receptors The upper trophic level receptor species used in the assessments vary
for each site, depending on the habitats and exposure media present. Life history
information and exposure parameters for the receptors are summarized in the ecological
exposure estimation section for each site. Potential risks to amphibians (adults) and reptiles
were evaluated using other fauna (birds and mammals) as surrogates, while fish and
amphibians (tadpoles) were evaluated through a comparison with surface water and
sediment screening values.

Lower trophic level receptor species were evaluated in the assessments based on those
taxonomic groupings for which screening values have been developed; these groupings and
screening values are used in most ecological risk assessments. As such, specific species of
aquatic biota (e.g., macroinvertebrates) were not chosen as receptor species because of the
limited information available for specific species and because aquatic biota are dealt with on
a community level via a comparison to surface water and sediment screening values.
Similarly, terrestrial plants and soil invertebrates (earthworms are the standard surrogate)
were evaluated using the lower of the soil screening values developed specifically for these
groups.

Exposure Estimation Upper trophic level receptor exposures to chemicals present in surface
soil, sediment, and surface water were determined by estimating the concentration of each
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chemical in each relevant dietary component. Incidental ingestion of soil or sediment was
included when calculating the total exposure. Because receptors (and their prey) are not
exposed directly to chemicals in groundwater, food web exposures were not calculated
based on groundwater concentrations. Exposure via drinking water was included in the
food web for sites with a permanent source of drinking water.

Not all chemicals were evaluated for food web exposures. Only chemicals analyzed for and
identified as potential bioaccumulators (USEPA, 2000b) were evaluated.

Dietary items for which tissue concentrations were modeled included terrestrial plants, soil
invertebrates (earthworms), small mammals, aquatic plants, aquatic invertebrates, and fish/
frogs. The methodologies used for these tissue calculations are outlined in the following
subsection. The uptake of chemicals from the abiotic media into these food items was based
(where available) on central tendency estimates (e.g., mean or median) of BCFs or BAFs
from the literature. Default factors of 1.0 were used only when data were unavailable for a
chemical in the literature. If measured tissue values were available, they were used in place
of modeled estimates.

Exposure Point Concentrations Maximum (Step 2) and averages (Step 3A) were used as
exposure point concentrations for exposure estimation and food web modeling. Exposure
point concentrations for terrestrial and aquatic prey items (plants, soil invertebrates, small
mammals, aquatic invertebrates, frogs, and fish) were estimated using bioaccumulation
models and measured surface soil or sediment concentrations. The methodology and
models used to derive these estimates are described below.

Terrestrial Plants Tissue concentrations in the above-ground vegetative portion of terrestrial
plants were estimated by multiplying the surface soil concentration for each chemical by
chemical-specific soil-to-plant BCFs obtained from the literature. The BCF values used were
based on root uptake from soil and on the ratio between dry-weight soil and dry-weight
plant tissue. Literature values based on the ratio between dry-weight soil and wet-weight
plant tissue were converted to a dry-weight basis by dividing the wet-weight BCF by the
estimated solids content for terrestrial plants (15 percent; Sample et al., 1997).

For inorganic chemicals without literature based BCFs, a soil-to-plant BCF of 1.0 was
assumed. For organic chemicals without literature based BCFs, soil-to-plant BCFs were
estimated using the algorithm provided in Travis and Arms (1988):

lOg BU = 1.588 - (0.578) (lOg ng)
where: By=  Soil-to-plant BCF (unitless; dry weight basis)
Kow= Octanol-water partitioning coefficient (unitless)

The log Kow values used in the calculations were obtained mostly from USEPA (1995b,
1996¢) and are listed in Table 3-7. The soil-to-plant BCFs used in this ERA are shown in
Table 3-8.

Earthworms Tissue concentrations in soil invertebrates (earthworms) were estimated by
multiplying the surface soil concentration for each chemical by chemical-specific BCFs or
BAFs obtained from the literature. BCFs are calculated by dividing the concentration of a
chemical in the tissues of an organism by the concentration of that same chemical in the
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surrounding environmental medium (in this case, soil) without accounting for uptake via
the diet. BAFs consider both direct exposure to soil and exposure via the diet. Because
earthworms consume soil, BAFs are more appropriate values and are used in the food web
models when available. BAFs based on depurated analyses (soil was purged from the gut of
the earthworm prior to analysis) are given preference over undepurated analyses when
selecting BAF values because direct ingestion of soil is accounted for separately in the food
web model.

The BCF/BAF values used were based on the ratio between dry-weight soil and dry-weight
earthworm tissue. Literature values based on the ratio between dry-weight soil and wet-
weight earthworm tissue were converted to a dry-weight basis by dividing the wet-weight
BCF/BAF by the estimated solids content for earthworms (16 percent [USEPA, 1993c]). For
chemicals without available measured BAFs or BCFs, an earthworm BAF of 1.0 was
assumed. The soil-to-earthworm BCFs/BAFs used in this ERA are shown in Table 3-8.

Small Mammals Whole-body tissue concentrations in small mammals (shrews, voles, and/or
mice) were estimated using one of two methodologies. For chemicals with literature-based
soil-to-small mammal BAFs, the small mammal tissue concentration was obtained by
multiplying the surface soil concentration for each chemical by a chemical-specific soil-to-
small mammal BAF obtained from the literature. The BAF values used were based on the
ratio between dry-weight soil and whole-body dry-weight tissue. Literature values based on
the ratio between dry-weight soil and wet-weight tissue were converted to a dry-weight
basis by dividing the wet-weight BAF by the estimated solids content for small mammals
(32 percent; USEPA, 1993c). BAFs for shrews, voles, and mice are those reported in Sample
et al. (1998a) for insectivores (or for general small mammals if insectivore values were
unavailable), for herbivores, and for omnivores, respectively. The soil-to-small mammal
BAFs used in these ERAs are shown in Table 3-9.

For chemicals without soil-to-small mammal BAF values, an alternate approach was used to
estimate whole-body tissue concentrations. Because most chemical exposure for these small
mammal species is via the diet, it was assumed that the concentration of each chemical in
the small mammal’s tissues was equal to the chemical concentration in its diet, that is, a diet
to whole-body BAF (wet-weight basis) of one was assumed. The use of a diet to whole-body
BAF of one is likely to result in a conservative estimate of chemical concentrations for
chemicals that are not known to biomagnify in terrestrial food chains (e.g., polynuclear
aromatic hydrocarbons [PAHs]). For chemicals that are known to biomagnify (e.g.,
polychlorinated biphenyls [PCBs]), a diet to whole-body BAF value of one will likely result
in a realistic estimate of tissue concentrations based on reported literature values. For
example, a maximum BAF (wet weight) value of 1.0 was reported by Simmons and McKee
(1992) for PCBs based on laboratory studies with white-footed mice. Menzie et al. (1992)
reported BAF values (wet-weight) for DDT of 0.3 for voles and 0.2 for short-tailed shrews.
Reported BAF (wet-weight) values for dioxin were only slightly above one (1.4) for the deer
mouse (USEPA, 1990). Resulting tissue concentrations (wet-weight) were then converted to
dry weight using an estimated solids content of 32 percent (see above).

Aquatic Plants Tissue concentrations in the above-ground vegetative portion of aquatic
plants were estimated using the same methodologies as described above for terrestrial
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plants except that sediment (not soil) concentrations were used in the calculation. The
sediment-to-plant BCFs used in the ERA are shown in Table 3-10.

Aquatic Invertebrates Tissue concentrations in aquatic invertebrates were estimated by
multiplying the mean measured sediment concentration for each chemical by chemical-
specific sediment-to-invertebrate BAFs obtained from the literature. The BAF values used
were based on the ratio between dry-weight sediment and dry-weight invertebrate tissue.
BAFs based on depurated analyses (sediment was purged from the gut of the organism
prior to analysis) were given preference over undepurated analyses when selecting BAF
values because direct ingestion of sediment is accounted for separately in the food web
model.

Literature values based on the ratio between dry-weight sediment and wet-weight
invertebrate tissue were converted to a dry-weight basis by dividing the wet-weight BAF by
the estimated solids content for aquatic invertebrates (21 percent [0.21]; USEPA, 1993c). For
chemicals without literature based sediment-to-invertebrate BAFs, a BAF of 1.0 was
assumed. The sediment-to-invertebrate BAFs used in the ERA are shown in Table 3-11.

Fish/Frogs Tissue concentrations in whole-body fish and frogs were estimated by
multiplying the sediment concentration for each chemical by chemical-specific sediment-to-
fish BAFs (extrapolated to frogs) obtained from the literature. The BAF values used were
based on the ratio between dry-weight sediment and dry-weight fish tissue. Literature
values based on the ratio between dry-weight sediment and wet-weight fish tissue were
converted to a dry-weight basis by dividing the wet-weight BAF by the estimated solids
content for fish (25 percent [0.25]; USEPA, 1993c). For chemicals without literature based
sediment-to-fish BAFs, a BAF of 1.0 was assumed. The sediment-to-frog and sediment-to-
fish BAFs used in the ERA are shown in Tables 3-10 and 3-11, respectively.

Dietary Intakes Dietary intakes for each receptor species were calculated using the following
formula (modified from USEPA [1993c]):

_ID(FIR)(FC,) (PDF,)]+ [(FIR)(SC,) (PDS)] + [WIR) WC, 1]

DI,
BW
where:
DL, = Dietary intake for chemical x (mg chemical/kg body weight/day)
FIR = Food ingestion rate (kg/day, dry-weight)
FCq = Concentration of chemical x in food item i (mg/kg, dry weight)
PDF; = Proportion of diet composed of food item i (dry weight basis)
SCx = Concentration of chemical x in soil/sediment (mg/kg, dry weight)
PDS = Proportion of diet composed of soil/sediment (dry weight basis)
WIR = Water ingestion rate (L/day)
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WCi
BW

Concentration of chemical x in water (mg/L)

Body weight (kg, wet weight)

3.4.3  Screening-Level Risk Calculation

In the screening-level risk calculation (Step 2), HQs are calculated by dividing the maximum
chemical concentration in the medium being evaluated by the corresponding medium-
specific screening value, or by dividing the maximum exposure dose by the corresponding
ingestion screening value (i.e., NOAEL). Chemicals with HQs greater than or equal to 1.0
are considered preliminary COPCs.

Preliminary COPCs also include chemicals which were not detected but had maximum
detection limits in excess of screening values or estimated exposure doses in excess of
NOAELs. Chemicals that could not be evaluated due to lack of a media-specific screening
value or appropriate NOAEL are also selected as preliminary COPCs. If there are
preliminary COPCs, the risk assessment process continues into Step 3A.

3.4.4  Refinement of Exposure Assumptions (Step 3A)

In Step 3A, exposure assumptions are refined and risk estimates (i.e., HQs) are recalculated.
As discussed, Step 3A modifications include the use of central tendency estimates for media
concentrations and exposure parameters. Risk is again characterized and uncertainties
associated with conclusions are described. If re-evaluation of the conservative exposure
assumptions supports an acceptable risk determination then the site may exit the ecological
risk assessment process (CNO, 1999).

COPCs are selected in Step 3A from the list of preliminary COPCs. The selection process
involves consideration of the HQs based on refined exposure assumptions (for food chain
modeling, both LOAEL and NOAEL based HQs are considered), patterns in detection,
consideration of likely risk from chemicals without screening values, consideration of
background concentrations, and consideration of the basis of the direct contact and
ingestion-based screening values compared to site conditions. If there are COPCs at the end
of Step 3A, the risk assessment process continues to Step 3B (revised problem formulation)
and Step 4 (baseline ecological risk assessment work plan).

Uncertainties are also discussed as part of the ERA. Uncertainties are present in all risk
assessments because of the limitations of available data and the need to make certain
assumptions and extrapolations based on incomplete information. The general uncertainties
associated with the assessments are discussed below. Specific uncertainties associated with
individual sites are discussed in Sections 4.7, 5.7, 7.7, and 8.7.

e Detection limits — Detection limits for some chemicals exceed applicable screening
values in some media. When this occurs for chemicals that were not detected in any site
samples, the chemical is generally not selected as a COPC because it is highly unlikely
that the chemical is present at environmentally significant levels. This introduces some
uncertainty in the risk assessment.

¢ Ingestion screening values —Data on the toxicity of many chemicals to the receptor
species were sparse or lacking, requiring the extrapolation of data from other wildlife
species or from laboratory studies with nonwildlife species. This is a typical limitation
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and extrapolation for ecological risk assessments because so few wildlife species have
been tested directly for most chemicals. The uncertainties associated with toxicity
extrapolation were minimized through the selection of the most appropriate test species
for which suitable toxicity data were available. The factors considered in selecting a
surrogate species to represent another receptor species or group of species were
taxonomic relatedness, trophic level, foraging method, and similarity of diet.

A second uncertainty related to the derivation of ingestion screening values applies to
metals. Most of the toxicological studies on which the ingestion screening values for metals
were based used forms of the metal (such as salts) that have high water solubility and high
bioavailability to receptors. Because the analytical samples on which site-specific exposure
estimates were based on measured total metal, regardless of form, and highly bioavailable
forms are expected to compose only a fraction of the total metal concentration, this is likely
to result in an overestimation of potential risks for these chemicals.

A third source of uncertainty associated with the derivation of ingestion screening values
concerns the use of uncertainty factors. For example, NOAELs were extrapolated to
LOAELSs using an uncertainty factor of ten. This approach is likely to be conservative
because Dourson and Stara (1983 cited in USEPA, 1997b) determined that 96 percent of the
chemicals included in a data review had LOAEL/NOAEL ratios of five or less. The use of an
uncertainty factor of 10, although potentially conservative, also serves to counter some of
the uncertainty associated with interspecies extrapolations, for which a specific uncertainty
factor was not used.

¢ Chemical mixtures — Information on the ecotoxicological effects of chemical interactions
is generally lacking. This could result in an underestimation of risk (if there are additive
or synergistic effects among chemicals) or an overestimation of risks (if there are
antagonistic effects among chemicals).

¢ Receptor species selection — Reptiles and amphibians were evaluated for risk using
other fauna as surrogates. This represents an uncertainty in the risk assessment. In
addition, there is some uncertainty associated with the use of specific receptor species to
represent larger groups of organisms (e.g., guilds).

¢ Food web exposure modeling —In some cases, chemical concentrations in terrestrial and
aquatic food items (e.g., plants, earthworms, and fish) were modeled from measured
media concentrations and were not directly measured. The use of generic, literature-
derived exposure models and bioaccumulation factors introduces some uncertainty into
the resulting estimates. However, the values selected and methodology employed were
intended to provide a conservative (Step 2) or more realistic (Step 3A) estimate of
potential food web exposure concentrations.

Another source of uncertainty is the use of default assumptions for exposure parameters
such as BCFs and BAFs. Although BCFs or BAFs for many bioaccumulative chemicals
were readily available from the literature and were used in the BERA, the use of a
default factor of 1.0 to estimate the concentration of some chemicals in receptor prey
items is a source of uncertainty.
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3.5 General Concepts of Fate and Transport

The following discussion presents general concepts of fate and transport. These concepts are
presented here to avoid repetition in the following chapters. Site specific discussions are
presented in Sections 4 through 8.

3.5.1 Contaminant Mobility and Persistence

The behavior of contaminants in the surface and subsurface environments are determined
by their physical, chemical, and biological interaction with the environment. The mobility
and persistence of the chemicals in the environment are two key characteristics in predicting
behavior. Mobility is the potential for a chemical to migrate through a medium (e.g. soil or
groundwater) and persistence is a measure of how long a chemical will remain in the
environment. Mobility and persistence of chemicals depend on the physical and chemical
characteristics of the contaminants and those of the medium. Some of the environmental
factors that affect the mobility and persistence of contaminants include: pH, concentration of
other chemicals in the media, soil moisture, oxidation-reduction potential, water chemistry,
organic-matter content, and the presence and types of microorganisms in the subsurface.

The following sections identify the contaminant groups of interest at Sites 11, 13, 17, 21, and
25 and the physical and chemical properties of those contaminants.

3511 Contaminant Groups

Many organic and inorganic constituents were detected in environmental media at IHDIV-
NSWC. The nature and extent of these chemicals at the various sites are discussed in detail
in Sections 4 through 8. Discussing the fate and transport of all of the identified chemicals
would be cumbersome and repetitive. Instead, the chemicals are discussed as groups (i.e.,
SVOCs, TPH, explosives, and inorganics), with only occasional reference to particular
chemicals where the chemical-specific properties differ significantly from the generalities
discussed.

Certain chemicals were selected to represent the range of chemicals found at IHDIV-NSWC.
The representative chemicals were selected on the basis of high concentrations, frequency of
occurrence, occurrence in several media, variable migration potential, and likely
contribution to overall risk to human health and the environment.

35.1.2 Physical and Chemical Properties

Various basic physical and chemical properties affect the transport of chemicals in the
environment. The following are considered to be the most important properties:

e Sorption

e Volatilization

e Degradation

e Transformation
e Bioaccumulation

Sorption Sorption is the tendency for chemicals to adsorb to and desorb from materials in
the media through which the contaminants are being transported. The subsurface materials
likely to sorb chemicals typically are clays and organic material, both of which are present in
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the subsurface. In addition, inorganic chemicals adsorb onto iron, manganese, and
aluminum oxyhydroxide or oxide coatings on soil and sediment grains. Adsorption of
metals can be irreversible because of the process of fixation.

The conventional measure of sorption is the distribution coefficient (K4) of soil and geologic
material for the chemical. The K4 for organic chemicals is calculated as the product of a
partition coefficient (Koc) and the fraction of organic carbon (foc). In general, chemicals with a
Koc greater than 10,000 milliliters per gram (ml/g) (e.g. many SVOCs) have high degrees of
adsorption and consequently low mobility, whereas chemicals with a Ko lower than

1,000 ml/ g (e.g., many VOCs) have lower degrees of adsorption and consequently higher
mobility. The K4 for inorganic chemicals is a complex function of pH, organic content, oxide
coatings, and other factors; therefore, K4 is not easily estimated for metals by methods other
than site-specific testing.

The migration rates of dissolved contaminants range widely between different chemicals
because of their degree of adsorption. As a first estimate, they will move at the rate of
groundwater flow, or by advection. Typically, however, contaminants will not move as
rapidly as the groundwater because of adsorption of the contaminant on the geologic media.

Volatilization Volatilization is the tendency for some chemicals, particularly VOCs, to change
from a liquid or adsorbed state to a gas. A conventional measure of volatility is Henry’s Law
Constant (Kn). Compounds with K, values higher than 10-3 atmosphere-cubic meter per
mole (atm-m3/M) (e.g., all site-related chlorinated VOCs) are expected to volatilize readily
from water to air, whereas those with Ky values lower than 105 atm-m3/M (e.g., SVOCs) are
relatively nonvolatile.

Degradation Degradation is the transformation of one chemical to another by such processes
as hydrolysis, photolysis, and biodegradation. Hydrolysis is the reaction of a chemical with
water and photolysis is the result of exposing the chemical to light. Biodegradation occurs
when microorganisms convert one chemical to another as part of their respiration process.

Degradation is commonly expressed as a half-life that composites the degradation by
whatever processes may be operating.

Transformation Transformation occurs when metals are increased or reduced in valence state
by oxidation or reduction, respectively. Transformation may have a significant effect on the
mobility of a metal, either increasing or decreasing it. Transformation can be caused by Eh
and pH changes and by microbial or nonmicrobial (abiotic) processes.

Bioaccumulation Bioaccumulation is the process of chemicals adsorbing to and accumulating
in plants and the organ tissue of animals. Chlorinated VOCs tend to have low K, values,
indicating that these compounds tend to remain in the aqueous phase and are not readily
bioaccumulated.

3.5.2 Representative Chemicals

The following general and chemical-specific profiles briefly describe how the chemical and
physical properties of representative constituents affect their mobility and persistence in the
environment. The chemical and physical properties of these and other selected contam
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inants are presented in Table 3-12. It should be noted that inorganics were not included in
the table because the specific form of the analytes is not known. Similarly, TPH was not
included because TPH is a solution of over 100 chemicals, as discussed below.

3521 Vinyl chloride

Vinyl chloride has a low K, value indicating high mobility in soil with very little
partitioning from water to soil. The low Ko and the high solubility (1,100 mg/L) indicate
that vinyl chloride tends to remain in the aqueous phase and is not readily bioaccumulated.

Vinyl chloride has a very high vapor pressure and a high Ky, which allow it to volatilize
rapidly from soil and surface water. Once vinyl chloride is in the atmosphere, photo-
oxidation reduces it to hydrogen chloride and carbon monoxide.

Within both saturated and unsaturated soil, vinyl chloride can form by the biodegradation
of tetrachloroethene (PCE), trichloroethene (TCE), and 1,2-DCE. Further biodegradation of
vinyl chloride to carbon dioxide has been documented under laboratory conditions, but it
may not be as important a factor in natural environments. Half-lives for vinyl chloride in
groundwater range from 8 weeks to almost 8 years while half-lives in soil range from

4 weeks to about 6 months.

35.2.2 Benzo(a)pyrene

Benzo(a)pyrene is characterized by very low vapor pressure and solubility in water, and
high Ko and Kq values, indicating a tendency to sorb to organic matter in soil. Volatilization
is an insignificant transport mechanism. Transport by groundwater is generally limited
because of the low solubility and its preference for adsorbing to organic material in soil.

PAHs such as benzo(a)pyrene do not contain functional groups that are susceptible to
hydrolytic reactions. Therefore, hydrolysis is not a significant degradation process for this
compound. Biodegradation of PAHs is well-documented and likely is the ultimate fate of
benzo(a)pyrene. Limited nutrient and oxygen availability and the presence of such potential
microbe inhibitors as arsenic could limit the effectiveness of biodegradation.

Most aquatic organisms rapidly metabolize and excrete PAHs and typically exhibit only
short-term bioaccumulation. Therefore, this is not an important process.

3.5.2.3 Arsenic

The predominant form of arsenic in oxidizing environments is arsenate (As[VI]). Under
slightly reducing and acidic conditions, such as temporary flooding, the more toxic and
mobile arsenite (As[III]) form dominates. Arsenite and methylated arsine predominate in
moderately reducing soil, such as tidal marshes and consistently flooded soil.

Transport and partitioning of arsenic in water depend on the oxidation state of the arsenic
and on interactions with other materials present. Organic matter, divalent metals, and
dissolved sulfide enhance the reduction of the arsenic valence state to a more mobile form.
Soluble forms move with water, but arsenic may be adsorbed from water onto sediment or
soil, especially clays, iron oxyhydroxides and oxides, aluminum hydroxides, manganese
compounds, and organic material. Adsorption to oxyhydroxides is the most important
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natural adsorption process. Microbes are capable of methylating arsenic to trimethylarsine
gas, which is a more volatile and mobile form than inorganic arsenic.

Bioaccumulation of arsenic occurs in aquatic organisms, particularly algae and lower
invertebrates. Although some fish and invertebrates may contain high levels of arsenic
compounds, the predominant arsenic form, arsenobetaine, is relatively inert.
Biomagnification in aquatic food chains does not appear to be significant.

3.5.24 Lead

The dominant species of lead in the aqueous solution is Pb(II) under acidic conditions and
Pb(II)-carbonate complexes under alkaline conditions. Adsorption and precipitation
increase with increasing pH, with most lead precipitating out at pH greater than 6. In
oxidizing systems, the least soluble common forms of lead are the carbonate, hydroxide, and
hydroxycarbonate. In reducing conditions where sulfur is present, lead sulfide is the stable
solid.

Lead is an extremely stable metal, although it dissolves in acid. Due to its very low vapor
pressure, volatilization of lead from the soil and water is negligible, although benthic
microbes may convert methylated lead to tetramethyl lead, which tends to volatilize to the
atmosphere. Lead complexes with organic matter and clay minerals that limit its mobility.
Only a small fraction of lead in soil will be in a water-soluble form.

Lead is effectively removed from water to the sediment by adsorption to organic matter and
clay minerals, precipitation as insoluble salt (especially as lead sulfide), and the reaction
with hydrous iron and manganese oxide. Under most circumstances, adsorption
predominates as the process for removing lead from solution. If released into the water,
metallic lead will sink into the sediment.

Lead may bioconcentrate in fish or other biota.

3.5.25 Perchlorate

Perchlorate is highly mobile in the aqueous environment, with a solubility of 24.9 percent by
weight or approximately 226,000 mg/L. Its density is nearly twice that of water, so it will
tend to sink in water when present as a free phase. Perchlorate is nonvolatile, although a
specific Ky and vapor pressure were not available from the literature. Perchlorate is a
kinetically stable ion and reductive dechlorination does not occur without an input of
energy (heat or light) or the presence of a catalyst. Perchlorate adsorbs only weakly to most
soil minerals.

35.2.6 Total Petroleum Hydrocarbons

TPH refers to nonhalogenated petroleum products such as gasoline, light fuel oils, heavy
fuel oils, motor oil, and crude oil.

Unlike the chemicals discussed in sections 3.5.2.1 through 3.5.2.5, TPH is not a specific single
compound with standard properties. Instead, TPH compounds are complex mixtures of
typically more than 100 compounds, each with its own unique properties, whose ratios will
change with time depending upon the conditions to which they are exposed. For example,
when a petroleum product is released to the ground surface, some compounds in the
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mixture will volatilize while others will adhere to the soil and still other will tend to
dissolve into surface runoff or infiltrate to the groundwater. Compounds that volatilize or
degrade quickly will disappear, leaving the more persistent compounds behind in the soil
or water. As a result, the fate and transport properties of the mixtures are variable and
change with product and time.

Gasoline Range Organics The primary product that falls within the definition of GRO is
automotive gasoline. Typical gasoline is a mixture of more than 150 chemicals. The types
and ratios of these chemicals depend on the source of the crude oil and the process under
which it is made. An example composite of gasoline by weight is 50 percent alkanes and
alkenes, primarily in the C-5 to C-6 range (short chain), 5 percent cycloalkanes, 30 percent
aromatics (i.e. benzene, toluene, xylenes, ethylbenzene, and others) and 15 percent other
additives (e.g., methyl-tertiary-butyl-ether, ethanol, methanol, and acids).

Most of the chemicals in gasoline are highly volatile (short chain alkanes and alkenes and
aromatics) and will quickly be released to the atmosphere after a spill. The higher weight
compounds will adsorb to soil to some extent. Adsorption is greatest for alkenes followed
by aromatics, cycloalkanes and the alkanes.

Gasoline mixtures are lighter than water and as a result, tend to float on top of the water
table or surface water in a nonaqueous phase when released to the groundwater or surface
water. However, some of the compounds that make up gasoline (particularly the aromatics)
are easily dissolved in water, leaving the remainder in a separate phase.

Diesel Range Organics The products that fall under this definition are complex mixtures of
straight-chain (aliphatic) cyclic, and aromatic hydrocarbons. They may also contain small
amounts of nitrogen, sulfur, and other substances. Examples of products that would fall
under this category from lightest to heaviest are kerosene, diesel fuel No. 1, home heating
oil, heavy residential fuel oil No. 4, and No. 6 heating oil.

In general, DRO mixtures have a lesser volatile fraction and a greater adsorption potential
than GRO. They are slightly heavier mixtures than GRO, yet are still lighter than water. The
solubility of DRO mixtures has been estimated to be approximately 5 mg/L.

3.5.3  Physical Processes Affecting Contaminant Migration

Various physical processes affect contaminant migration depending on the medium in
which the contaminant is detected. The most common processes are discussed below.

3531 Releases from Soil to the Atmosphere

Wind erosion and vehicular traffic are typically the primary mechanisms for the release of
surface soil or exposed subsurface soil to the air. A contaminant associated with the
entrained soil particles will be transported away from the contaminant source. Inorganics
and many SVOCs tend to bind strongly to the soil, particularly the fine particulates that are
more readily suspended by wind or vehicular traffic. Vegetation and the leaf litter present at
a site inhibit wind erosion by protecting the soil form the affects of wind or vehicles.
Particularly grasses hold soil in place with their roots.

Volatilization (as discussed above) is the primary mechanism for the transfer of volatile
contaminants from soil to the atmosphere.
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35.3.2 Transport from Surface Soil to Subsurface Soil or From One Area to Another

During storm events and in the spring during snowmelt, contaminants associated with the
surface soil may dissolve into the surrounding soil water and be transported away from the
source. This may occur vertically from surface soil to subsurface soil or areally via overland
flow (runoff). VOCs may be transported vertically in this manner; however, this is not a
significant process for the transport via runoff of due to VOCs high volatility. Due to their
tendency to sorb to particulate matter, SVOCs are not transported to a large extent in this
manner. Inorganics vary with solubility and mobility.

Additionally, during precipitation events, finer particles from the soil will be suspended
and transported with the runoff downgrade until the particles are deposited. Any
contaminants, organic or inorganic, associated with the eroded soil will be transported in
this manner, in particular, SVOCs, because of their tendency to sorb to particulate matter.
Less mobile inorganics, such as iron in its oxidized form, may also be transported with the
eroded soil.

3.5.3.3 Releases from Soil to Surface Water and Sediment

The release of contaminants from soil to surface water and sediment is much the same as
discussed in Section 3.5.3.2. During storm events and in the spring during snowmelt,
contaminants associated with the surface soil may dissolve into the surrounding soil water
and be transported away from the source in runoff. This is not a significant process for the
transport of VOCs due to their high volatility. It is also not a significant process for the
transport of SVOCs due to their tendency to sorb to particulate matter. The more mobile
inorganics, however, such as arsenic, may be transported in this manner.

Additionally, during precipitation events, finer particles from the soil will be suspended
and transported with the runoff downgrade until the particles settle out of solution. Any
contaminants, organic or inorganic, associated with the eroded soil will be transported in
this manner, in particular, SVOCs, such as pyrene and benzo(a)pyrene, because of their
tendency to sorb to particulate matter. Less mobile inorganics, such as iron in its oxidized
form, may also be transported with the eroded soil.

Once the eroded soil has been deposited as sediment, it becomes a potential source for the
desorption of organic contaminants and the dissolution of inorganic contaminants into
surface water.

3.5.34 Releases from Soil to Groundwater

The percolation of rainfall and snowmelt through unsaturated soil can dissolve contam-
inants from the soil, and then transport them to the underlying groundwater. Both surface
and subsurface soil can serve as sources of contaminants for deeper soil horizons and
groundwater.

35.35 Physical Processes Within the Subsurface

Advection, dispersion, and dilution are considered to be the most important physical
processes affecting the fate and transport of contaminants dissolved in groundwater during
migration. Advection is the transport of dissolved contaminants by the bulk motion of
flowing groundwater. It is the primary transport mechanism for dissolved contamination
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along the hydraulic gradient. Advection controls the rate and direction of contaminant
migration.

Dispersion is the spreading of dissolved contaminants from the path they would be
expected to follow during advection. It results from the spatial variation in hydraulic
conductivity, fluid mixing, and molecular diffusion. Dispersion primarily controls the
concentration of the contaminant at any point in the flow system. Dispersion occurs in
groundwater because of local variations in flow velocities caused by the variability of the
hydraulic conductivity of the porous media. Typically, the degree of dispersion is greater in
the direction of water flow than in directions perpendicular to it. The concentrations of the
chemicals at the center of the contaminant plume will decrease as dispersion dilutes the
contaminant mass. Some contaminants will migrate more rapidly than the center of mass of
the concentration and some will migrate more slowly.

Dilution reduces contaminant concentrations by adding clean water to the contaminant
plume. This can occur at the water table when water infiltrates the subsurface during a
precipitation event and mixes with shallow groundwater.

3.5.3.6 Groundwater Discharge to Surface Water

Ultimately, groundwater discharges to surface water, unless it has been intercepted by wells
or other means of groundwater removal. Natural discharge to surface water typically occurs
at local and regional topographic lows into streams, lakes, rivers, or the ocean.

When the surface water is under tidal conditions, the normal hydraulic gradient toward the
surface water body in the discharge area may vary, being reduced or even reversed at high
tide and increased at low tide. This variation in the gradient may causes surface water to
flow into the groundwater system for short periods of time during high tide. It also likely
causes a variation in the dispersion of any contaminants from a typical plume configuration.
Therefore, the distribution of contaminants in groundwater near tidal discharges can be
complicated and difficult to adequately define.
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VOA-Volatile

SVOA-Semi-Volatile

TPH- Total petroleum Hydrocarbon
DRO-Diesel range

GRO-Gasoline range

Table 3-1
Sampling Parameters
Sites 11,13,17,21, and 25 RI Report
NDWIH
Indian Head, Maryland

Analysis (Method)
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Site Station ID Sample ID Media = * < i
Site 11 |IS11GW01 1S11GW010700 water | X | X | X | x [ x [ x | x| x| x| X X | X | x
IST1GW02 1S11GW020700 water | X | X | X | x [ x [ x | x| x| x| X X | X | x
IST1GW03 1S11GW030700 water | X | X | X | x [ x [ x | x| x| x| X X | X | X
IST1GW04 1S11GW040700 water | X | X | X | x [ x [ x | x| x| x| X X | X | X
IST1GW05 1S11GW050700 water | X | X | X | x [ x [ x | x| x| x| X X | X | X
IST1GW06 1S11GW060700 water | X | X | X | x [ x [ x | x| x| x| X X | X | X
ISTIMWO1 1S11MW010900 water | X | X | X [ X [ x [ x [ x| x [ x [ x X _| X
ISTIMW02 1S11MW020900 water | X X | X | X | X | X
ISTIMWO3 1S11MW030900 water | X | X | X [ X [ x [ x [ x| x [ x [ x X _| X
ISTIMW04 1S11MW040900 water | X | X | X [ X [ x [ x [ x| x [ x [ x X _| X
IST1MW05 1S11MW050900 water | X | X | X [ X [ x [ x [ x| x [ x [ x X _| X
IST1MW06 1S11MW060302 water | X | X | X | X | x| X X _| X X _| X
IST1MW06 1S11MW060302P water | X | X | X | X | x| X X _| X X _| X
ISTIMWO7 1S11MW070302 water | X | X | X | X | x| X X _| X X _| X
IST1MW08 1S11MW080302 water | X | X | X | X | x| X X _| X X _| X
1S11SD01 1S11SD010001 sed X [ x [ x X | X [ X | X | x| x X _| X
1S11SD02 1S11SD020001 sed X [ x [ x X | X [ X | X | x| x X _| X
1S11SD03 1S11SD030001 sed X [ x [ x X | X [ X | X | x| x X _| X
1S11SD04 1S11SD040001 sed X [ x [ x X | X [ X | X | x| x X _| X
1S11SD05 1S11SD050001 sed X [ x [ x X | X | X | X | x| x X _| X
1S11SD06 1S11SD060001 sed X [ x [ x X | X | X | X | x| x X | X
1S11SD07 1S11SD070001 sed X [ x [ x X | X [ X | X | x| x X | X
1S11SD08 1S11SD08 sed X [ x [ x X _| X X | X X | X | X | x
1S11S006 11155060001 soil X [ x [ x X | X | X | X | x| x
1S11S010 11155100001 soil X [ x [ x X | X | X | X | x| x
1S11S013 11155130001 soil X [ x [ x X | X | X | X | x| x
1S11S014 11155140001 soil X [ x [ x X | X | X | X | x| x
1S11S015 11155150001 soil X [ x [ x X | X | X | X | x| x
1S11S016 11155160001 soil X [ x [ x X | X | X | X | x| x
1S11S017 11155170001 soil X [ x [ x X | X | X | X | x| x
1S11S018 11155180001 soil X [ x [ x X | X | X | X | x| x
1S11S019 11155190001 soil X [ x [ x X | X | X | X | x| x
1S115020 1S1155200001 soil X [ x [ x X | X [ X | X | x| x
1S115020 1S11SB120103 soil X [ x [ x X | X [ X | X | x| x X | X
1115021 11155210001 soil X [ x [ x X | X [ X | X | x| x
1S115021 1S11SB090102 soil X [ x [ x X | X [ X | X | x| x X | X
1115022 1S1155220001 soil X [ x [ x X | X [ X | X | x| x
1S115023 11155230001 soil X [ x [ x X | X [ X | X | x| x
1S115024 1S1155240001 soil X [ x [ x X | X [ X | X | x| x
1S115024 1S1155240001P soil X [ x [ x X | X [ X | X | x| x
1S115025 11155250001 soil X [ x [ x X | X [ X | X | x| x
1S115025 1S11SB250203 soil X [ x [ x X | X [ X | X | x| x X | X
1S115026 11155260001 soil X [ x [ x X | X [ X | X | x| x
1115027 11155270001 soil X [ x [ x X | X [ X | X | x| x
1115027 1S1155270001P soil X [ x [ x X | X [ X | X | x| x
1115028 1S1155280001 soil X [ x [ x X | X [ X | X | x| x
1115029 1S1155290001 soil x [ x [ x X | X | X | X | x| x

TAL-Target Analyte List
TCL-Target Compound List
PETN- Pentaerythritol Tetranitrate
TOC- Total organic carbon
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SVOA-Semi-Volatile

TPH- Total petroleum Hydrocarbon
DRO-Diesel range

GRO-Gasoline range

Table 3-1
Sampling Parameters
Sites 11,13,17,21, and 25 RI Report
NDWIH
Indian Head, Maryland

Analysis (Method)
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Site Station ID Sample ID Media = = < i
Site 11 [IS11S030 1S11SS300001 soil X X X X X X X X X
1S118031 1S1188310001 soil X X X X X X X X X
1S118032 1S1188320001 soil X X X X X X X X X
1S118033 1S1188330001 soil X X X X X X X X X
1S118033 1S11S8330001P soil X X X X X X X X X
1S118034 1S1188340001 soil X X X X X X X X X
1S118035 1S1188350001 soil X X X X X X X X X
1S118036 1S1188360001 soil X X X X X X X X X
1S118037 1S1188370001 soil X X X X X X X X X
1S118038 1S11SS380001 soil X X X X X X X X X
1S118039 1S11SB230203 soil X X X X X X X X X X X
1S118039 1S1188390001 soil X X X X X X X X X X X
1S118040 1S11SB240203 soil X X X X X X X X X X X
1S118040 1S118S400001 soil X X X X X X X X X X X
1S118043 1S118S430001 soil X X X X X X X X X
1S118044 1S118S440001 soil X X X X X X X X X
1S118044 1S11SS440001P soil X X X X X X X X X
1S118045 1S11SB440002 soil X X X X X X X X X
1S118045 1S1188450001 soil X X X X X X X X X
1S118046 1S118S460001 soil X X X X X X X X X
1S118046 1S11SB460002 soil X X X X X X X X X
1S118047 1S118S470001 soil X X X X X X X X X
1S118047 1S11SS470001P soil X X X X X X X X X
1S118047 1S11SB470204 soil X X X X X X X X X
1S118048 1S118S480001 soil X X X X X X X X X
1S118048 1S11SB480002 soil X X X X X X X X X
1S118049 1S118S490001 soil X X X X X X X X X
1S118049 1S11SB490002 soil X X X X X X X X X
1S118049 1S11SB490002P soil X X X X X X X X X
1S118050 1S1188500001 soil X X X X X X X X X
1S118050 1S11SB500608 soil X X X X X X X X X
1S11S051 1S1188510001 soil X X X X X X X X X
1S11S051 1S11SB510002 soil X X X X X X X X X
1S118052 1S1188520001 soil X X X X X X X X X
1S118052 1S11SB520406 soil X X X X X X X X X
1S118053 1S1188530001 soil X X X X X X X X X
1S118053 1S11SB530002 soil X X X X X X X X X
1S118041 1S118S410001 soil X X X X X X X X X X X
1S118041 1S118S410001 soil X X X X X X X X X X X
1S118042 1S11SB260203 soil X X X X X X X X X X X
1S118042 1S118S420001 soil X X X X X X X X X X X X X
1S118043 1S11SB040608 soil X X X X X X X X X X X
1IS11SW01 1S11SW010001 water X X X X X X X X X X X X X
1S11SW02 1S11SW020001 water X X X X X X X X X X X X X
1S11SW03 1S11SW030001 water X X X X X X X X X X X X X
1S11SW04 1S11SW040001 water X X X X X X X X X X X X X
1S11SW05 1S11SW050001 water X X X X X X X X X X X X X
1S11SW06 1S11SW060001 water X X X X X X X X X X X X X
1S11SW07 1S11SW070001 water X X X X X X X X X X X X X
1S11SW08 1S11SW08 water X X X X X X X X X X X X
1IS11SW09 1S11SW09 water X X X X X X X X X X X X
1IS11SW09 1S11SW09P water X X X X X X X X X X X X
IS11SW10 1S11SW10 water X X X X X X X X X X X X
1IS11WS01 1S11WS010204 soil X X X X X X X X X X X
1IS11WS02 1S11WS020204 soil X X X X X X X X X X X

TAL-Target Analyte List
TCL-Target Compound List
PETN- Pentaerythritol Tetranitrate
TOC- Total organic carbon




VOA-Volatile

SVOA-Semi-Volatile

TPH- Total petroleum Hydrocarbon
DRO-Diesel range

GRO-Gasoline range

Table 3-1
Sampling Parameters
Sites 11,13,17,21, and 25 RI Report
NDWIH
Indian Head, Maryland

Analysis (Method)
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Site Station ID Sample ID Media = = < i

Site 1315135001 1S13SB011920 soil X | X | X X | X | X X | X
1S135001 1S1355010001 soil X | x [ X X | X | X X | X
1S135001 1S1355010001P soil X | x [ X X | X | X X | X
1S135002 151355020001 soil X | x [ X X | X | X X | X
1S135002 1S135B021719 soil X | x [ X X | X
1135003 151355030001 soil X | x [ X X | X | X X | X
1135003 1S135B032527 soil X | x [ X X | X
1S13S004 1S135B042830 soil X | x [ X X | X
1S13S004 1S1355040001 soil X | x [ X X | X X | X
1S13S005 1S135B052425 soil X | x [ X X | X
1S13S005 1S1355050001 soil X | x [ X X | X X | X
1S13S005 1S1355050001P soil X | x [ X X | X X | X
1S13S006 1S1355060001 soil X | x [ X X | X | X X | X
1S135007 1S1355070001 soil X | x [ X X | X | X X | X
1S135008 151355080001 soil X | x [ X X | X | X X | X
1135009 151355090001 soil X | x [ X X | X | X X | X
1S135010 1S13551000001 soil X | X [ X X | X | X X | X

TAL-Target Analyte List
TCL-Target Compound List
PETN- Pentaerythritol Tetranitrate
TOC- Total organic carbon
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Site 17__[IS17MWO01 IST7MWO011000 water | X | X | X | X X | x | x | x X | x
1S17MWO1 1S17MWO011000P water | X | X | X | X X | x | x | x X | x
IS17MW02___[IS17MW021000 water | X | X | X | X X | x | x | x X | x
IS17MW03____[IS17MW031000 water | X | X | X | X X | x | x | x X | x
15175011 1S17SB110203 sol | X | X | x X | x | x | x X | x
1S17SD01 1S175D010001 sed X X | X | X [ X | X [ X | XX
1S17SD02 1S175D020001 sed X X | X | X [ X | X [ X | XX
1S17SD03 1S175D030001 sed X X | X | X [ X | X [ X | XX
1S17SD04 1S17SD040001 sed X X | X | X [ X | X [ X[ XX
1S17SD05 1S17SD050001 sed X X | X | X [ X | X [ X[ XX
1S17SD06 1S17SD060001 sed X X | X | X [ X | X [ X | XX
15175001 1S175B010203 sol | X | X | X X | X | X | X X | X
15175001 1S17SB010203P sol | X | X | X X | X | X | X X | X
15175001 151755010001 sol | X | X | X X | X | X [ X [ X [ X [ x ][ x
15175002 1S175B020203 sol | X | X | X X | X | X | X X | X
15175002 151755020001 sol | X | X | X X | X | X [ X [ X | X [ x ] x
15175003 1S175B030203 sol | X | X | X X | X | X | X X | X
15175003 151755030001 sol | X | X | X X | X | X [ X [ X | X [ x ] x
15175003 1S1755030001P sol | X | X | X X | X | X [ X [ X [ X [ x [ x
15175004 1S175B040203 sol | X | X | X X | X | X | X X | X
15175004 151755040001 sol | X | X | X X | X | X [ X [ X [ X [ x [ x
15175005 1S175B050203 sol | X | X | X X | X | X | X X | X
15175005 151755050001 sol | X | X | X X | X | X [ X [ X [ X [ x [ x
15175006 1S175B060203 sol | X | X | X X | X | X | X X | X
15175006 151755060001 sol | X | X | X X | X | X [ X [ X [ X [ x [ x
15175007 1S175B070203 sol | X | X | X X | X | X | X X | X
15175007 151755070001 sol | X | X | X X | X | X [ X [ X [ X [ x [ x
15175008 1S175B080203 sol | X | X | X X | X | X | X X | X
15175008 151755080001 sol | X | X | X X | X | X [ X [ X | X [ x ][ x
15175009 151755090001 sol | X | X | X X | X | X [ X [ X | X [ x ] x
15175009 1S175B090203 sol | X | X | X X | X | X | X X | X
15175010 151755100001 sol | X | X | X X | X | X [ X [ X | X [ x ][ x
15175010 1S17SB100203 sol | X | X | X X | X | X | X X | X
15175011 151755110001 sol | X | X | x X | x | x | x X | x
15175012 1S175B120203 sol | X | X | x X | x | x | x X | x
15175012 151755120001 sol | X | X | x X | x | x | x X | x
15175013 1S17SB130203 sol | X | X | x X | x | x | x X | x
15175013 151755130001 sol | X | X | x X | x | x | x X | x
15175014 1S17SB140203 sol | X | X | x X | x | x | x X | x
15175014 151755140001 sol | X | X | x X | x | x | x X | x
15175015 1S17SB150203 sol | X | X | x X | x | x | x X | x
15175015 151755150001 sol | X | X | x X | x | x | x X | x
15175015 1S1755150001P sol | X | X | x X | x | x | x X | x
1S17SWO01 IS17SW010001 water X | X X | X | X | x X | X | X | x
1S17SW02 1S17SW020001 water X | X X | X | X | x X | X | X | x
1S17SW03 1S17SW030001 water X | X X | X | X | x X | X | X | x
1S17SW04 1S17SW040001 water X | X X | X | X | x X | X | X | x
IS17SW05 1S17SW050001 water X | X X | X | X | x X | X | X | x
1S17SW06 1S17SW060001 water X | X X | X | X | x X | x | x | x

TAL-Target Analyte List
TCL-Target Compound List
PETN- Pentaerythritol Tetranitrate
TOC- Total organic carbon
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VOA-Volatile

SVOA-Semi-Volatile

TPH- Total petroleum Hydrocarbon
DRO-Diesel range

GRO-Gasoline range

Table 3-1
Sampling Parameters
Sites 11,13,17,21, and 25 RI Report
NDWIH
Indian Head, Maryland

Analysis (Method)

NS ] 1=
g|8|2|clalalse ¢ |5 g gls| o
S|28|2|5|5|S|s-l2 |5 |a|Elégl8|2]|,8
Sl =218 | S|8|8]| = |s8|3 S 413 (58 o |28
gl |S|e|&|&8|2|8g|2s|8<]n 281 k| 2|82
Tl <21 8lolo| 5 |28]|28|23| 2| ¢ |8elS| 5 |c2
1852|282 |2|2z88|c8| o |2 |e3|2]¢& 52
Slals|3|212s|22|3 |2 |3 |83 2|8 |28
Blg|2|s|E|E|G|® |8 |2 TI2e|E|E| £
i = TR = B 5 |€ s o
Site Station ID Sample ID Media = = < i
Site 21__[IS2IMWO1___|IS21MWO010900 water | X | X | X | X X | X | X | X X | x
1S21MW02___|1S21MW020900 water | X | X | X | X X | x | X | X X | x
IS21MW03___|1S21MW030900 water | X | X | X | X X | x | X | X X | x
IS21MW04___|1S21MW040900 water | X | X | X | X X | x | X | X X | x
15215001 152155010001 sol_ | X | X | X X | X [ X | X [ X [ X [ x [ x
15215002 152155020001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215003 152155030001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215004 152155040001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215005 152155050001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215006 152155060001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215007 152155070001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215008 152155080001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215009 152155090001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215010 152155100001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215011 152155110001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215012 152155120001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215013 152155130001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215013 1S2155130001P sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215014 152155140001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215015 152155150001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215015 152155150001P sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215016 152155160001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215017 152155170001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215018 152155160001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215019 152155190001 sol | X | X | X X | X [ X | X [ X [ X [ x [ x
15215020 152155200001 sol_ | X | X | X X | X [ X | X [ X [ X [ x [ x

TAL-Target Analyte List
TCL-Target Compound List
PETN- Pentaerythritol Tetranitrate
TOC- Total organic carbon
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VOA-Volatile

SVOA-Semi-Volatile

TPH- Total petroleum Hydrocarbon
DRO-Diesel range

GRO-Gasoline range

Table 3-1
Sampling Parameters
Sites 11,13,17,21, and 25 RI Report
NDWIH
Indian Head, Maryland

Analysis (Method)

sl S|%8 , | § = | &
g 18|28 alalel. [B15].]9]ec|B|2| s
S|z2|g|2|8|8|2|¢alz |58 |28 2| |ag
sla|s|2|8|8|2|88|2glbel| B |28 52|82
Tl <21 8lolo| 5 |28]|28|23| 2| ¢ |8elS| 5 |c2
1852|282 |2|2z88|c8| o |2 |e3|2]¢& 52
>le ||z |82 |cl22z |2 |2e|&|sz|2|S |28
— o @ T T > |z K= S = Z2l=zn z =
Slg|=|&|&|&]|OS s |E T[22 5 |¢e| 2
i = T -0 B g |e S a | £
Site Station ID Sample ID Media = = < i
Site 25 __|IS25MWO1 1S25MW011000 water | X | X | X | X X | X
1S25MW02 1S25MW021000 water | X | X | X | X X | X
15255001 152555010001 sol | X | X | X X | X X | X
15255001 1S2555010001P sol | X | X | X X | X X | X
15255001 1S255B010203 sol | X | X | X X | X
15255002 152555020001 sol | X | X | X X | X X | X
15255003 152555030001 sol | X | X | X X | X X | X
15255004 152555040001 sol | X | X | X X | X X | X
15255004 1S255B040203 sol | X | X | X X | X
15255005 152555050001 sol | X | X | X X | X X | X
15255006 152555060001 sol | X | X | X X | X X | X
15255007 152555070001 sol | X | X | X X | X X | X
15255007 1S255B070203 sol | X | X | X X | X
15255008 152555080001 sol | X | X | X X | X X | X
15255009 152555090001 sol | X | X | X X | X X | X
15255010 152555100001 sol | X | X | X X | X X | X
15255011 152555110001 sol | X | X | X X | X X | X
15255012 152555120001 sol | X | X | X X | X X | X
15255013 152555130001 sol | X | X | X X | X X | X
15255014 152555140001 sol | X | X | X X | X X | X
15255014 1S2555140001P sol | X | X | X X | X X | X
15255015 152555150001 sol | X | X | X X | X X | X
15255016 152555160001 sol | X | X | X X | X X | X
15255017 152555170001 sol | X | X | X X | X X | X
15255018 152555180001 sol | X | X | X X X | X
15255019 152555190001 sol | X | X | X X X | X
15255020 1S255B200203 sol | X | X | X X | X
15255020 1S255B200203P sol | X | X | X X | X
15255020 152555200001 sol | X | X | X X | X
15255021 1S255B180203 sol | X | X | X X | X
15255021 1525551800012 sol | X | X | X X | X
15255022 1S255B190203 sol | X | X | X X | X
15255022 1525551900012 sol | X | X | X X | X

WDC011910001.ZIP

TAL-Target Analyte List
TCL-Target Compound List
PETN- Pentaerythritol Tetranitrate
TOC- Total organic carbon
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Table 3-2

Monitoring Well Construction Details
Sites 11,13,17,21, and 25 RI Report

Indian Head, Maryland

NDWIH

Elevation at Top Elevation at Bottom of Screen Top of Screen
Well of Casing Ground Surface Depth Elevation Depth Elevation
Site Designation (ft msl) (ft msl) (ft bgs) (ft msl) (ft bgs) (ft msl)
Site 11 IS11MWO01 5.36 2.61 8 -5.39 3 -0.39
IS11MWO02 7.77 4.86 8 -3.14 3 1.86
IS11MWO03 6.56 3.75 8 -4.25 3 0.75
IS11MWO04 18.44 15.69 18 -2.31 13 2.69
IS11MWO05 23.98 22.08 29 -6.92 22 0.08
IS11MWO06 6.28 2.70 11 -8.30 1 1.70
IS11MWO07 6.20 2.90 11 -8.10 1 1.90
IS11MWO08 7.89 4.50 13 -8.50 3 1.50
Site 17 IS17MWO01 6.67 3.98 13 -8.52 7.5 -3.52
IS17MW02 6.98 4.43 12 -7.57 7 -2.57
IS17MWO03 15.41 13.01 19 -5.99 9 4.01
Site 21 IS21MWO01 36.81 34.14 18 16.14 13 21.14
IS21MW02 46.16 43.65 20 23.65 15 28.65
IS21MWO03 37.46 35.51 18 17.51 13 22.51
IS21MW04 79.27 76.59 48 29.09 42 34.59
Site 25 IS25MWO01 14.68 12.40 13 -0.60 5 7.40
IS25MW02 15.48 12.87 24 -11.13 14 -1.13
Notes:

ft msl = feet above mean sea level
ft bgs = feet below ground surface




Table 3-3
Field Parameter Results
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

2 c
& > ®) 0 3
o g < s 5s 8
_ o Sz TE - %’ < B g
Site Monitoring Well 3 g 8% s s 2 | 8
== o E o ° ° 9 [J)
[=} = = o < 0o b=
) = IS e S 7 ©
z ] z 2 s g
%) (@]
1IS11MWO1 0.2 0.1 6.9 19.6 170 -145 09/11/2000
IS11MW02 0.6 0.1 7.0 21.4 190 -157 09/11/2000
Site 11 IS11MWO03 0.2 0.1 5.7 20.8 110 -40 09/11/2000
IS11MW04 2.0 32 4.4 17.2 420 298 09/11/2000
IS11MWO05 3.9 18 5.1 19.4 990 185 09/08/2000
1IS17MWO1 NC 0.8 6.6 18.7 94 NC 10/24/2000
Site 17 IS17MW02 NC 0.8 6.6 20.0 11 NC 10/24/2000
IS17MW03 NC NC NC NC NC NC 10/20/2000
1S21MWO01 2.9 9 3.9 20.5 49 338 09/07/2000
Site 21 1IS21MW02 4.1 40 6.0 21.3 690 64 09/11/2000
1IS21MW03 5.3 82 4.3 23.7 150 315 09/08/2000
1S21MW04 0.4 44 5.3 19.5 130 134 09/08/2000
Site 25 1IS25MWO01 NC 10 4.2 17.8 3 NC 10/24/2000
1IS25MW02 NC 3 6.5 23.9 5 NC 10/24/2000
Note: mg/l = milligrams per liter

ms/cm = millisiemens per centimeter
°C = degrees celcius

NTUs = nephelometric turbidity units
mV = millivolts

NC = Not collected

WDC011910002.ZIP/KTM



Table 3-4

Distribution of Data Qualifiers

Sites 11, 13, 17, 21, and 25 RI Report

NDWIH - Indian Head, Maryland

Phase | Investigation

Sample Analysis Percent Occurrence of Data Qualifiers
Total
Type Records %B %J %K %L %R %UJ %UL
Explosives 3,035 0.10 4.48 0.16 0.16 0.36 0.00 0.86
Metals 6,426 7.56 28.18 1.74 3.27 0.03 0.00 3.63
SVOAs 13,456 0.56 5.46 0.00 0.1 0.64 1.20 1.69
TPH 191 2.62 0.00 0.00 0.00 0.00 0.00 0.00
VOAs 11,501 1.71 1.97 0.00 0.00 0.46 9.58 0.00
Wet Chem 397 0.00 0.25 0.00 0.00 0.00 0.00 0.00
TOTALS 35,006 2.19 8.32 0.33 0.66 0.43 3.61 1.39
Sample Analysis Total Number of Data Qualifiers
Total
Type Records #B #J #K #L #R #UJ #UL
Explosives 3,035 3 136 5 5 11 0 26
Metals 6,426 486 1,811 112 210 2 0 233
SVOAs 13,456 76 736 0 15 86 162 228
TPH 191 5 0 0 0 0 0 0
VOAs 11,501 197 229 0 0 53 1102 0
Wet Chem 397 0 1 0 0 0 0 0
TOTALS 35,006 767 2,913 117 230 152 1,264 487
Phase Il Investigation
Sample Analysis Percent Occurrence of Data Qualifiers
Total
Type Records %B %J %K %L %R %UJ %UL
Explosives 645 0.00 0.00 0.00 0.00 0.00 1.55 0.26
Metals 1,380 3.19 29.85 2.75 2.75 1.16 0.00 2.03
SVOAs 2,795 2.11 9.34 0.00 0.00 0.00 0.47 0.00
TPH 87 0.00 2.30 0.00 0.00 0.00 0.00 0.00
VOAs 2,393 1.21 2.05 0.00 0.00 0.00 0.08 0.00
Wet Chem 39 0.00 10.26 0.00 0.00 0.00 0.00 0.00
TOTALS 7,339 1.80 9.92 0.52 0.52 0.22 0.37 0.42
Sample Analysis Total Number of Data Qualifiers
Total
Type Records #B #J #K #L #R #UJ #UL
Explosives 645 0 0 0 0 0 12 2
Metals 1,380 44 412 38 38 16 0 29
SVOAs 2,795 59 261 0 0 0 13 0
TPH 87 0 2 0 0 0 0 0
VOAs 2,393 29 49 0 0 0 2 0
Wet Chem 39 0 4 0 0 0 0 0
TOTALS 7,339 132 728 38 38 16 27 31

Note: Only rejected data which created gaps in the database were counted, data rejected due to eliminate duplicate
results were not counted.

B — Blank contamination

L — Biased low
K — Biased high

UJ — Detection limit estimated

WDC011910001.ZIP/KTM

J — Estimated Value
R — Rejected. The analytical result is unusable.
UL — Not detected. The reported quantitation limit is higher than reported




Table 3-5

Ingestion Screening Values for Mammals
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland
Body Weight LOAEL NOAEL
Chemical Test Organism (kg) | Duration Exposure Route Effect/Endpoint | (mg/kg/d) | (mg/kg/d) Reference
Inorganics
Antimony mouse 0.03 lifetime oral in water lifespan/longevity 1.25 0.125 Sample et al. 1996
Arsenic mouse 0.03 3 generations oral in water reproduction 1.26 0.126 Sample et al. 1996
Cadmium rat 0.303 6 weeks oral (gavage) reproduction 10 1 Sample et al. 1996
Cadmium dog 10 3 months oral reproduction 7.5 0.75 ATSDR 1993
Chromium rat 0.35 3 months oral in water mortality 131.4 13.14 Sample et al. 1996
Copper mink 1 357 days oral in diet reproduction 15.14 11.7 Sample et al. 1996
Cyanide* rat 0.273 gestation/lactation oral in diet reproduction 687 68.7 Sample et al. 1996
Lead rat 0.35 3 generations oral in diet reproduction 80 8 Sample et al. 1996
Mercury rat 0.35 3 generations oral in diet reproduction 0.16 0.032 Sample et al. 1996
Mercury mink 1 93 days oral in diet mortality/weight loss 0.25 0.15 Sample et al. 1996
Nickel rat 0.35 3 generations oral in diet reproduction 80 40 Sample et al. 1996
Selenium rat 0.35 1 year oral in water reproduction 0.33 0.2 Sample et al. 1996
Silver rat 0.35 2 weeks oral in water mortality 181 18.1 ATSDR 1990
Zinc rat 0.35 GD 1-16 oral in diet reproduction 320 160 Sample et al. 1996
Zinc mink 1 25 weeks oral reproduction 208 20.8 ATSDR 1992
Semivolatile Organics
1,2,4-Trichlorobenzene rat 0.35 3 generations oral in water reproduction 106 53 Coulston and Kolbye 1994
1,2-Dichlorobenzene rat 0.35 chronic oral (gavage) liver/kidney 857 85.7 Coulston and Kolbye 1994
1,3-Dichlorobenzene rat 0.35 chronic oral (gavage) liver/kidney 857 85.7 Coulston and Kolbye 1994
1,4-Dichlorobenzene rat 0.35 GD 6-15 oral (gavage) reproduction 500 250 Coulston and Kolbye 1994
2,2'-Oxybis(1-Chloropropane)’ -- -- -- -- -- NA NA --
4,6-Dinitro-2-Methylphenol’ - - - - - NA NA -
4-Bromophenyl-Phenylethe -- -- -- -- -- NA NA --
4-Chloroaniline’ — - - - — NA NA —
4-Chlorophenyl-Phenylethe -- -- -- -- -- NA NA --
4-Methylphenol’ -- -- -- -- -- NA NA --
4-Nitroanaline® — - - - — NA NA —
4-Nitrophenol* - - - - - NA NA -
Acenaphthene mouse 0.03 13 weeks oral (gavage) reproduction 3500 350 ATSDR 1995
Acenaphthylene mouse 0.03 13 weeks oral (gavage) reproduction 3500 350 ATSDR 1995
Anthracene mouse 0.03 13 weeks oral (gavage) reproduction 10000 1000 ATSDR 1995
Benzo(a)anthracene mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 Sample et al. 1996
Benzo(a)pyrene mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 Sample et al. 1996
Benzo(b)fluoranthene mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 Sample et al. 1996
Benzo(g,h,i)perylene mouse 0.03 19 to 29 days oral in diet reproduction 1330 133 ATSDR 1995
Benzo(k)fluoranthene mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 Sample et al. 1996
Bis-(2-Chloroethoxy)methane’ -- -- -- -- -- NA NA --
Bis-(2-Chloroethyl)ether’ -- -- -- -- -- NA NA --
Chrysene mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 Sample et al. 1996
Dibenz(a,h)anthracene mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 Sample et al. 1996
Fluoranthene mouse 0.03 13 weeks oral (gavage) hepatic 1250 125 ATSDR 1995
Fluorene mouse 0.03 13 weeks oral (gavage) hematological 1250 125 ATSDR 1995
Hexachloro-1,3-butadiene rat 0.35 90 days + oral reproduction 20 2 IPCS 1994
Hexachlorobenzene rat 0.35 2 years oral reproduction 16 1.6 ATSDR 1989
Hexachlorocyclopentadiene rat 0.35 GD 6-15 oral reproduction 30 10 USEPA 1984
Hexachloroethane — - - - — NA NA —
Indeno(1,2,3-cd)pyrene mouse 0.03 GD 7-16 oral (intubation) reproduction 10 1 Sample et al. 1996
Isophorone* - - - - - NA NA -
Pentachloropheno rat 0.35 up to 24 months oral in diet reproduction 30 3 Coulston and Kolbye 1994
Phenanthrene mouse 0.03 19 to 29 days oral in diet reproduction 1330 133 ATSDR 1995
Phenol* - - - - - NA NA -
Pyrene mouse 0.03 19 to 29 days oral in diet reproduction 1330 133 ATSDR 1995
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Table 3-6

Ingestion Screening Values for Birds
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH

Indian Head, Maryland

Body Weight| LOAEL | NOAEL |

Chemical Test Organism (kg) Duration Exposure Route Effect/Endpoint (mg/kg/d)[(mg/kg/d) Reference
Inorganics
Arsenic brown-headed cowbird| 0.049 7 months oral in diet mortality 7.38 2.46 Sample et al. 1996
Arsenic mallard 1 128 days oral in diet mortality 12.84 5.14 Sample et al. 1996
Cadmium mallard 1.153 90 days oral in diet reproduction 20 1.45 Sample et al. 1996
Chromium American black duck 1.25 10 months oral in diet reproduction 5 1 Sample et al. 1996
Cyanide* - - -- -- - NA NA --
Lead Japanese quail 0.15 12 weeks oral in diet reproduction 11.3 1.13 Sample et al. 1996
Lead American kestrel 0.13 7 months oral in diet reproduction 38.5 3.85 Sample et al. 1996
Mercury Japanese quail 0.15 1 year oral in diet reproduction 0.9 0.45 Sample et al. 1996
Mercury mallard 1 3 generations oral in diet reproduction 0.064 0.0064 Sample et al. 1996
Nickel mallard 0.782 90 days oral in diet growth/mortality 107 77.4 Sample et al. 1996
Selenium mallard 1 100 days oral in diet reproduction 0.8 0.4 Sample et al. 1996
Selenium screech owl 0.2 13.7 weeks oral in diet reproduction 1.5 0.44 Sample et al. 1996
Silver - - - - - NA NA -
Zinc chicken 1.935 44 weeks oral in diet reproduction 131 14.5 Sample et al. 1996
Semivolatile Organics
1,2,4-Trichlorobenzene - - - - - NA NA -
1,2-Dichlorobenzene northern bobwhite 0.157 14 days oral (gavage) growth/mortality 2500 250 Grimes and Jaber 1989
1,3-Dichlorobenzene northern bobwhite 0.157 14 days oral (gavage) growth/mortality 2500 250 Grimes and Jaber 1989
4,6-Dinitro-2-Methylphenol* - - -- -- - NA NA --
4-Chloroaniline* - - - - - NA NA -
4-Nitrophenol* - - -- -- - NA NA --
Acenaphthene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Acenaphthylene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Anthracene mallard 1.043 7 months oral in diet hepatic 228 22.8 Patton and Dieter 1980
Benzo(a)anthracene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Benzo(a)pyrene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Benzo(b)fluoranthene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Benzo(g,h,i)perylene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Bis-(2-Chloroethyl)ether* - - -- -- - NA NA --
Chrysene chicken 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Dibenz(a,h)anthracene chicken 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Fluoranthene chicken 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
Fluorene chicken 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963

Coulston and Kolbye 1994;

Hexachloro-1,3-butadiene Japanese quail 0.19 90 days oral reproduction 8 2.5 IPCS 1994
Hexachlorobenzene Japanese quail 0.19 ? oral reproduction 0.8 0.08 Coulston and Kolbye 1994
Hexachlorocyclopentadiene - - -- -- - NA NA --
Hexachloroethane - - - - - NA NA -
Isophorone* - - -- -- - NA NA --
Pentachlorophenol chicken 1.5 8 weeks oral growth 200 100 Eisler 1989
Phenol* - - - - - NA NA -
Pyrene chicken 1.5 34 days oral in diet reproduction 395 39.5 Rigdon and Neal 1963
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Table 3-7
Bioaccumulative Chemicals List and Log Kow Values
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Chemical Log K, Range Selected log Koy Reference
Semivolatile Organics
1,2,4-Trichlorobenzene 3.89 to 4.23 4.01 USEPA 1995
1,2-Dichlorobenzene 3.20 to 3.61 3.43 USEPA 1995
1,3-Dichlorobenzene Not reported 3.50 USEPA 1996
1,4-Dichlorobenzene 3.26 to 3.78 3.42 USEPA 1995
4-Bromophenyl-Phenylether 4.89 to 5.24 5.00 USEPA 1995
4-Chloro-3-Methylphenol Not reported 3.10 USEPA 1996
Acenaphthene 3.77 to 4.49 3.92 USEPA 1995
Acenaphthylene Not reported 4.10 USEPA 1996
Anthracene 3.45 to 4.80 4.55 USEPA 1995
Benzo(a)anthracene 4.00 to 5.79 5.70 USEPA 1995
Benzo(a)pyrene 5.98 to 6.42 6.11 USEPA 1995
Benzo(b)fluoranthene 5.79 to 6.40 6.20 USEPA 1995
Benzo(g,h,i)perylene 6.63 to 7.05 6.70 USEPA 1995
Benzo(k)fluoranthene 6.12 to 6.27 6.20 USEPA 1995
Chrysene 5.41 to 5.79 5.70 USEPA 1995
Dibenz(a,h)anthracene 6.50 to 6.88 6.69 USEPA 1995
Fluoranthene 4.31 to 5.39 5.12 USEPA 1995
Fluorene 4.04 to 4.40 4.21 USEPA 1995
Hexachloro-1,3-butadiene 4.74 t0 5.16 4.81 USEPA 1995
Hexachlorobenzene 5.00 to 7.42 5.89 USEPA 1995
Hexachlorocyclopentadiene 5.04 t05.51 5.39 USEPA 1995
Hexachloroethane 3.82 to 4.14 4.00 USEPA 1995
Indeno(1,2,3-cd)pyrene 6.58 to 6.72 6.65 USEPA 1995
Pentachlorophenol 3.29 to 5.24 5.09 USEPA 1995
Phenanthrene 4.28 to 4.57 4.55 USEPA 1995
Pyrene 4.76 10 5.52 5.11 USEPA 1995




Table 3-8
Soil Bioconcentration Factors Used For Plants and Soil Invertebrates
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Soil-Plant BCF (dry weight) Soil-Invertebrate BAF (dry weight)

Chemical Value | Reference Value | Reference
Inorganics
Arsenic 0.0371 Bechtel Jacobs 1998 0.258 Sample et al. 1998
Cadmium 0.514 Bechtel Jacobs 1998 7.66 Sample et al. 1998
Chromium 0.0075 Baes et al. 1984 0.32 Sample et al. 1998
Copper 0.123 Bechtel Jacobs 1998 0.468 Sample et al. 1998
Lead 0.0377 Bechtel Jacobs 1998 0.307 Sample et al. 1998
Mercury 0.344 Bechtel Jacobs 1998 1.186 Sample et al. 1998
Nickel 0.034 Bechtel Jacobs 1998 1.656 Sample et al. 1998
Selenium 0.567 Bechtel Jacobs 1998 0.982 Sample et al. 1998
Silver 0.4 Baes et al. 1984 1 --
Zinc 0.358 Bechtel Jacobs 1998 2.482 Sample et al. 1998
Semivolatile Organics
1,2,4-Trichlorobenzene 0.1863 Travis and Arms 1988 0.56 Beyer 1996
1,2-Dichlorobenzene 0.4031 Travis and Arms 1988 1 --
1,3-Dichlorobenzene 0.3673 Travis and Arms 1988 1 -
1,4-Dichlorobenzene 0.4085 Travis and Arms 1988 1 --
4-Bromophenyl-Phenylether 0.0499 Travis and Arms 1988 1 --
4-Chlorophenyl-Phenylether 0.0533 Travis and Arms 1988 1 --
Acenaphthene 0.21 Travis and Arms 1988 0.3 Beyer and Stafford 1993
Acenaphthylene 0.1653 Travis and Arms 1988 0.22 Beyer and Stafford 1993
Anthracene 0.0908 Travis and Arms 1988 0.32 Beyer and Stafford 1993
Benzo(a)anthracene 0.0197 Travis and Arms 1988 0.27 Beyer and Stafford 1993
Benzo(a)pyrene 0.0114 Travis and Arms 1988 0.34 Beyer and Stafford 1993
Benzo(b)fluoranthene 0.0101 Travis and Arms 1988 0.21 Beyer and Stafford 1993
Benzo(g,h,i)perylene 0.0052 Travis and Arms 1988 0.15 Beyer and Stafford 1993
Benzo(k)fluoranthene 0.0101 Travis and Arms 1988 0.21 Beyer and Stafford 1993
Chrysene 0.0197 Travis and Arms 1988 0.44 Beyer and Stafford 1993
Dibenz(a,h)anthracene 0.0053 Travis and Arms 1988 0.49 Beyer and Stafford 1993
Fluoranthene 0.0425 Travis and Arms 1988 0.37 Beyer and Stafford 1993
Fluorene 0.1428 Travis and Arms 1988 0.2 Beyer and Stafford 1993
Hexachloro-1,3-butadiene 0.0642 Travis and Arms 1988 1 -
Hexachlorobenzene 0.0153 Travis and Arms 1988 1.69 Beyer 1996
Hexachlorocyclopentadiene 0.0297 Travis and Arms 1988 1 --
Hexachloroethane 0.1888 Travis and Arms 1988 1 --
Indeno(1,2,3-cd)pyrene 0.0056 Travis and Arms 1988 0.41 Beyer and Stafford 1993
Pentachlorophenol 0.0443 Travis and Arms 1988 5.18 van Gestel and Ma 1988
Phenanthrene 0.0908 Travis and Arms 1988 0.28 Beyer and Stafford 1993
Pyrene 0.0431 Travis and Arms 1988 0.39 Beyer and Stafford 1993
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Table 3-9
Soil Bioaccumulation Factors Used For Small Mammals
Sites 11, 13, 17, 21 and 25 Rl Report
NDWIH
Indian Head, Maryland

Soil-Mouse BAF (dry weight) Soil-Vole BAF (dry weight) Soil-Shrew BAF (dry weight)

Chemical Value | Reference Value | Reference Value | Reference
Inorganics
Arsenic 0.0033 Sample et al. 1998 0.0054 Sample et al. 1998 0.0039 Sample et al. 1998
Cadmium 0.144 Sample et al. 1998 0.134 Sample et al. 1998 2.212 Sample et al. 1998
Chromium 0.092 Sample et al. 1998 0.1249 Sample et al. 1998 0.0939 Sample et al. 1998
Copper 0.1107 Sample et al. 1998 0.109 Sample et al. 1998 0.5017 Sample et al. 1998
Lead 0.0548 Sample et al. 1998 0.0406 Sample et al. 1998 0.1478 Sample et al. 1998
Mercury 0.0731 Sample et al. 1998 0.0672 Sample et al. 1998 0.0672 Sample et al. 1998
Nickel 0.2587 Sample et al. 1998 0.2631 Sample et al. 1998 0.3487 Sample et al. 1998
Selenium 0.2579 Sample et al. 1998 0.0221 Sample et al. 1998 0.273 Sample et al. 1998
Silver - see text - see text - see text
Zinc 0.5092 Sample et al. 1998 0.2929 Sample et al. 1998 0.862 Sample et al. 1998
Semivolatile Organics
1,2,4-Trichlorobenzene - see text - see text - see text
1,2-Dichlorobenzene - see text - see text - see text
1,3-Dichlorobenzene - see text - see text - see text
1,4-Dichlorobenzene - see text - see text - see text
4-Bromophenyl-Phenylether -- see text - see text -- see text
4-Chlorophenyl-Phenylether -- see text -- see text -- see text
Acenaphthene -- see text - see text -- see text
Acenaphthylene -- see text - see text -- see text
Anthracene - see text - see text - see text
Benzo(a)anthracene -- see text -- see text -- see text
Benzo(a)pyrene -- see text - see text -- see text
Benzo(b)fluoranthene -- see text -- see text -- see text
Benzo(g,h,i)perylene -- see text - see text -- see text
Benzo(k)fluoranthene -- see text -- see text -- see text
Chrysene -- see text - see text -- see text
Dibenz(a,h)anthracene -- see text -- see text -- see text
Fluoranthene - see text - see text - see text
Fluorene - see text - see text - see text
Hexachloro-1,3-butadiene - see text - see text - see text
Hexachlorobenzene - see text - see text - see text
Hexachlorocyclopentadiene -- see text - see text -- see text
Hexachloroethane - see text - see text - see text
Indeno(1,2,3-cd)pyrene -- see text - see text -- see text
Pentachlorophenol -- see text -- see text -- see text
Phenanthrene - see text - see text - see text
Pyrene -- see text - see text -- see text
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Table 3-10
Sediment Bioaccumulation Factors Used For Aquatic Plants and Frogs
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Sediment-Plant BCF (dry weight) Sediment-Frog BAF (dry weight)

Chemical Value | Reference Value | Reference
Inorganics
Arsenic 0.0371 Bechtel Jacobs 1998 0.126 Pascoe et al. 1996
Cadmium 0.514 Bechtel Jacobs 1998 0.164 Pascoe et al. 1996
Chromium 0.0075 Baes et al. 1984 0.038 Krantzberg and Boyd 1992
Copper 0.123 Bechtel Jacobs 1998 0.1 Krantzberg and Boyd 1992
Lead 0.0377 Bechtel Jacobs 1998 0.07 Krantzberg and Boyd 1992
Mercury 0.344 Bechtel Jacobs 1998 3.25 Cope et al. 1990
Nickel 0.034 Bechtel Jacobs 1998 1 --
Selenium 0.567 Bechtel Jacobs 1998 1 --
Silver 0.4 Baes et al. 1984 1 --
Zinc 0.358 Bechtel Jacobs 1998 0.147 Pascoe et al. 1996
Semivolatile Organics
1,2,4-Trichlorobenzene 0.1863 Travis and Arms 1988 1 --
1,2-Dichlorobenzene 0.4031 Travis and Arms 1988 1 --
1,3-Dichlorobenzene 0.3673 Travis and Arms 1988 1 --
1,4-Dichlorobenzene 0.4085 Travis and Arms 1988 1 --
4-Bromophenyl-Phenylether 0.0499 Travis and Arms 1988 1 --
4-Chlorophenyl-Phenylether 0.0533 Travis and Arms 1988 1 --
Acenaphthene 0.21 Travis and Arms 1988 1 -
Acenaphthylene 0.1653 Travis and Arms 1988 1 --
Anthracene 0.0908 Travis and Arms 1988 1 --
Benzo(a)anthracene 0.0197 Travis and Arms 1988 1 --
Benzo(a)pyrene 0.0114 Travis and Arms 1988 1 --
Benzo(b)fluoranthene 0.0101 Travis and Arms 1988 1 --
Benzo(g,h,i)perylene 0.0052 Travis and Arms 1988 1 --
Benzo(k)fluoranthene 0.0101 Travis and Arms 1988 1 --
Chrysene 0.0197 Travis and Arms 1988 1 --
Dibenz(a,h)anthracene 0.0053 Travis and Arms 1988 1 --
Fluoranthene 0.0425 Travis and Arms 1988 1 --
Fluorene 0.1428 Travis and Arms 1988 1 --
Hexachloro-1,3-butadiene 0.0642 Travis and Arms 1988 1 --
Hexachlorobenzene 0.0153 Travis and Arms 1988 1 --
Hexachlorocyclopentadiene 0.0297 Travis and Arms 1988 1 --
Hexachloroethane 0.1888 Travis and Arms 1988 1 --
Indeno(1,2,3-cd)pyrene 0.0056 Travis and Arms 1988 1 --
Pentachlorophenol 0.0443 Travis and Arms 1988 1 --
Phenanthrene 0.0908 Travis and Arms 1988 1 --
Pyrene 0.0431 Travis and Arms 1988 1 --
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Table 3-11
Sediment Bioaccumulation Factors Used For Aquatic Invertebrates and Fish
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Sediment-Invertebrate BAF (dry weight) Sediment-Fish BAF (dry weight)

Chemical Value | Reference Value | Reference
Inorganics
Arsenic 0.437 Bechtel Jacobs 1998 0.126 Pascoe et al. 1996
Cadmium 0.679 Bechtel Jacobs 1998 0.164 Pascoe et al. 1996
Chromium 0.09 Bechtel Jacobs 1998 0.038 Krantzberg and Boyd 1992
Copper 0.919 Bechtel Jacobs 1998 0.1 Krantzberg and Boyd 1992
Lead 0.129 Bechtel Jacobs 1998 0.07 Krantzberg and Boyd 1992
Mercury 1.022 Bechtel Jacobs 1998 3.25 Cope et al. 1990
Nickel 0.129 Bechtel Jacobs 1998 1 --
Selenium 1 -- 1 --
Silver 0.18 Hirsch 1998 1 -
Zinc 0.954 Bechtel Jacobs 1998 0.147 Pascoe et al. 1996

Semivolatile Organics

1,2,4-Trichlorobenzene 1 - 1 -
1,2-Dichlorobenzene 1 - 1 --
1,3-Dichlorobenzene 1 - 1 -
1,4-Dichlorobenzene 1 - 1 --
4-Bromophenyl-Phenylether 1 -- 1 --
4-Chlorophenyl-Phenylether 1 -~ 1 --
Acenaphthene 2.04 Maruya et al. 1997 1 --
Acenaphthylene 1 -- 1 --
Anthracene 0.191 Maruya et al. 1997 1 --
Benzo(a)anthracene 0.358 Maruya et al. 1997 1 --
Benzo(a)pyrene 0.127 Maruya et al. 1997 1 --
Benzo(b)fluoranthene 0.15 Maruya et al. 1997 1 --
Benzo(g,h,i)perylene 0.215 Maruya et al. 1997 1 --
Benzo(k)fluoranthene 0.232 Maruya et al. 1997 1 --
Chrysene 0.198 Maruya et al. 1997 1 --
Dibenz(a,h)anthracene 1 -- 1 --
Fluoranthene 0.212 Maruya et al. 1997 1 --
Fluorene 0.481 Maruya et al. 1997 1 --
Hexachloro-1,3-butadiene 1 - 1 -
Hexachlorobenzene 1 - 1 --
Hexachlorocyclopentadiene 1 -- 1 --
Hexachloroethane 1 - 1 --
Indeno(1,2,3-cd)pyrene 0.173 Maruya et al. 1997 1 --
Pentachlorophenol 1 -- 1 --
Phenanthrene 0.294 Maruya et al. 1997 1 --
Pyrene 0.435 Maruya et al. 1997 1 --
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SECTION 4

Site 11 Caffee Road Landfill

An initial RI was conducted at Site 11, Caffee Road Landfill (Area A; Figure 4-1) between
July 20 and August 9, 2000. The investigation focused on the western and central portions of
the site (the landfill). The objectives of the RI were to (1) determine the lateral extent and
depth of waste disposed of at the site; (2) determine whether or not the waste is a source of
contamination to the underlying soils or the groundwater at the site; (3) determine whether
or not surface soils have been impacted by past activities; and (4) determine whether or not
the wastes have impacted creeks adjacent to the site via surface runoff or by leaching to
groundwater and then discharging to the creeks. The objectives of the RI were met by the
activities performed, as discussed in this chapter.

A follow up investigation was conducted at Site 11 (Area B; Figure 4-1), between February
25 and March 26, 2002. The investigation focused on the eastern portion of the site (the
burning grounds). The objectives of the second RI investigation were to (1) determine what
impacts to soil, groundwater, surface water, and sediment may have occurred from the four
former open burning pits; (2) determine if waste is present in the area east of Building 1607;
(3) determine the extent and thickness of waste, if present, in the area east of Building 1607;
and (4) determine what impacts to soil and groundwater may have occurred from past land
use in the area between Building 1607 and the former burning pits. The objectives of the RI
were met by the activities performed, as discussed in this chapter.

Note that because the land use activities in the central and western portions of the site
differed from those in the eastern portion, activities and data pertaining to the initial RI
investigation will be referred to as Area A whereas activities and data pertaining to the
additional RI investigation will be referred to as Area B in Sections 4.1 Investigation Activities
and 4.4 Nature and Extent of Contamination. The discussions of geology, hydrogeology, fate
and transport, and the risk assessments will refer to Site 11 in its entirety.

4.1 Investigation Activities

The specific activities undertaken in each area to achieve the stated objectives of the
investigations are discussed below. The work comprised:

Area A

Surface soil sampling
Subsurface soil sampling
Waste sampling

In situ groundwater sampling
Monitoring well installation
Groundwater sampling
Surface water sampling
Sediment sampling
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4—SITE 11 CAFFEE ROAD LANDFILL

Area B

e Surface soil sampling

e Subsurface soil sampling

e Monitoring well installation
e Groundwater sampling

e Surface water sampling

e Sediment sampling

Sampling locations are shown in Figure 4-2.

4.1.1  Surface Soil Sampling

4111 Area A

Up to 42 surface soil samples (IS11SS01 through 1S115542) were proposed in the work plan.
During field activities, however, it was determined that only 32 samples (plus duplicate
samples) would be sufficient to meet the objectives stated in the work plan because the
landfill area was adequately covered with this number of samples.

The samples were collected between July 18 and August 4, 2000, at the locations described
below and shown in Figure 4-2. Samples were analyzed for a full suite of parameters (VOCs,
SVOCs, TAL inorganics, explosives, and TPH) because historical information indicates a
wide variety of materials may have been disposed of at Site 11 and no previous analytical
data were available. It should be noted that in the months following the collection of the
Area A surface soil samples, this area was regraded which most likely caused some
homogenization of the surface soil.

e 1S11SS06 and IS11SS10—collected at predetermined locations east of the expected
landfill area.

e IS11SS13 through IS11S518 —collected at regular intervals immediately surrounding
Buildings 24 and 24A.

e 1S11SS19 through IS11SS35 — collected on a predetermined grid pattern over the
expected landfill area.

e 1S11SS36 through IS11SS38 — collected along a drainageway trending north to south
along the west side of Buildings 24 and 24A.

e 1S11SS39 through IS11SS42 — (background samples) collected in areas upslope of the
landfill.

41.1.2 Area B

Eleven surface soil samples (IS115543 through IS115553) were collected between February
25 and March 5, 2002, at the locations described below and shown in Figure 4-2. Because
historical information ( Draft Caffee Road Landfill Literature Search, James E. Dolph)
indicates a wide variety of materials may have been burned in the pits and because there is
little information pertaining to the former land uses in the area between Building 1607 and
the former pits, samples were analyzed for the full suite of parameters (VOCs, SVOCs, TAL
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4—SITE 11 CAFFEE ROAD LANDFILL

inorganics, explosives, and TPH). Additionally, surface soil samples were analyzed for grain
size and TOC.

IS11SS43 through 1S115546 — collected at the approximate locations of the former burning
pits.

1S11SS47 through 1S11SS53 — collected on a predetermined grid pattern over the eastern
portion of Site 11.

4.1.2  Subsurface Soil Sampling

4121 Area A

Up to 29 subsurface soil samples (IS11SB01 through IS11SB29) were proposed in the work
plan. It was proposed that the subsurface soil samples will be collected at every borehole
location where soil exists above the water table and beneath the waste layer to determine
whether contaminants have leached from the waste into underlying soils. It was also
proposed that samples will be collected from four background locations. During the field
effort, it was determined that only seven of 29 subsurface samples could be collected to
characterize the nature and extent of contamination within subsurface soil due to the water
table elevation at the site. The locations that met sampling conditions were: the four
background locations (IS11SB23 through IS11SB26) , two upslope locations (IS11SB09 and
IS11SB12), and only one location on the lower elevations of the landfill (IS11SB04)

The samples were collected between July 26 and August 4, 2000, at the locations described
below and shown in Figure 4-2. Because historical information indicates a wide variety of
materials may have been disposed of at Site 11 and no previous analytical data were
available, samples were analyzed for a full suite of parameters.

e IS11SB04, IS11SB09, and IS11SB12 —collected at locations within the area of the
landfill.

e 1S11SB23 through IS11SB26 — (background samples) collected in areas upslope of the
site.

Lithologic logs of the soil borings are provided in Appendix A.

4122 Area B

Eleven subsurface soil samples (IS115B43 through IS11SB53) were proposed in the work
plan. However, only 9 samples (IS115B44 and IS11SB46 through 1S11SB53) could be
collected. Samples IS115B43 and IS11SB45 could not be collected because the water table
was encountered just below the ground surface.

The samples were collected between February 25 and February 28, 2002 at the locations
described below and shown in Figure 4-2. Because historical information indicates a wide
variety of materials may have been burned in the pits and because there is little information
pertaining to the former land uses in the area between Building 1607 and the former pits,
samples were analyzed for the full suite of parameters. Additionally, subsurface soil
samples were analyzed for grain size.
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4—SITE 11 CAFFEE ROAD LANDFILL

IS11SB44 and 1S115546 — collected at the approximate locations of two of the former
burning pits.

1S11SS47 through 1S11SS53 — collected on a predetermined grid pattern over the eastern
portion of Site 11.

413 Waste Sampling

4131 Area A

Two waste samples (IS11WS01 and IS11WS02) were collected on August 9, 2000, at the
locations described below and shown in Figure 4-2. Because historical information indicates
a wide variety of materials may have been disposed of at Site 11 and no previous analytical
data were available, samples collected were analyzed for the full suite of parameters.

e IS11WS01 —collected from IS11SB10 at a depth of 2 ft to 4 ft bgs, the depth of a very
high PID reading.

e IS11WS02—collected from IS11SB15, at a depth of 2 to 4 ft bgs, due to its proximity to
the center of the burn area.

41.3.2 Area B

One waste sample (IS11WS03) was proposed in the work plan, if waste were encountered.
Waste was not encountered at any of the soil sampling locations; therefore, no sample was
collected.

4.1.4  In Situ Groundwater Sampling

4141 Area A

Six in situ groundwater samples (ISIIGWO01 through IS11GW06) were collected from soil
borings on July 24 and 25, 2000 at locations shown in Figure 4-2 and described below.
Because historical information indicates a wide variety of materials may have been disposed
of at Site 11 and no previous analytical data were available, samples were analyzed for a full
suite of parameters.

e IS11GWO01 through IS11GW04 — collected from soil borings IS11SB01 through IS11SB04
installed at the southern edge of the site, along the Mattawoman Creek.

e IS11GWO05 —collected from soil boring IS11SBO05 installed at the southwestern edge of
the site near the confluence of the Mattawoman Creek and the unnamed creek.

e IS11GWO06 —collected from soil boring IS11SB06 installed at the western edge of the site
along the unnamed creek.

Lithologic logs for borings IS11SB01 through IS11SB06 are presented in Appendix A.

414.2 Area B

In situ groundwater sampling was neither proposed nor performed within Area B.
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4—SITE 11 CAFFEE ROAD LANDFILL

4.1.5 Monitoring Well Installation

4151  AreaA
Five shallow groundwater monitoring wells (ISITIMWO01 through ISITIMWO05) were installed
on August 7- 9, 2000 at the locations shown in Figure 4-2 and described below:

e IS11IMWO01 —installed along the downgradient edge of the west side of the landfill (total
depth 8 ft bgs).

e IS11IMWO02—installed along the downgradient edge of the south side of the landfill
(total depth 8 ft bgs).

e IS11MWO03 —installed along the downgradient edge of the south side of the landfill
(total depth 8 ft bgs).

e IS11IMWO04 —installed in a likely TPH source area (total depth of 18 ft bgs).
e IS1IMWO5 —installed upgradient of the landfill (total depth of 29 ft bgs).

Lithologic logs are presented in Appendix A and well-construction diagrams are presented
in Appendix B.

415.2 Area B

Three shallow groundwater monitoring wells (ISIIMWO06 through ISITIMWO08) were
installed on February 26 and February 27, 2002 at the locations shown in Figure 4-2 and
described below:

e IS11IMWO06 —installed at the eastern edge of the site, along the Mattawoman Creek (total
depth 11 ft bgs).

e IS11IMWO07 —installed at the eastern edge of the site, along the Mattawoman Creek (total
depth 11 ft bgs).

e IS11IMWO08 —installed at the southeastern edge of the site, along the Mattawoman Creek
(total depth 13 ft bgs).

Lithologic logs are presented in Appendix A and well-construction diagrams are presented
in Appendix B.

416  Monitoring Well Sampling

416.1 Area A

Monitoring well samples ISITIMWO01 through ISIIMWO05 were collected from the newly
installed wells on August 24 and 25, 2000. Because historical information indicates that a
wide variety of materials may have been disposed of at Site 11 and no previous analytical
data were available, samples were analyzed for a full suite of parameters (VOCs, SVOCs,
TAL inorganics, explosives, and TPH).
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416.2 Area B

Monitoring well samples ISIIMWO06 through ISITIMWO08 were collected from the newly
installed wells on March 26, 2002. Because historical information indicates a wide variety of
materials may have been burned in the pits and because there is little information pertaining
to the former land uses in the area between Building 1607 and the former pits, samples were
analyzed for the full suite of parameters.

4.1.7  Surface Water Sampling

4171 Area A

Seven surface water samples (ISI1ISW01 through IS11ISW07) were collected on July 20, 2000,
at locations where concentrated surface flow discharges from the site to the adjacent creeks.
Sampling locations are shown in Figure 4-2 and described below. Because historical infor-
mation indicates a wide variety of materials may have been disposed of at Site 11 and no
previous analytical data were available, samples collected were analyzed for a full suite of
parameters.

e 1S11SWO1 through IS11SW04 — collected 5 ft from the bank of the Mattawoman Creek.
IS11SWO01 was collected at the most upstream location and IS11SW04 was collected at
the most downstream location.

e IS11SWO5 through IS11SW07 — collected 5 ft from the bank of the unnamed creek.
IS11SWO05 was collected at the most downstream location and ISI1SW07 was collected at
the most upstream location.

41.7.2 Area B

Three surface water samples (ISIISWO08 through IS11SW10) were collected on March 5 and
6, 2002, along the site’s eastern shore of the Mattawoman Creek near the approximate
locations of the three most southerly burning pits. Sampling locations are shown in Figure
4-2 and described below. Because historical information indicates a wide variety of
materials may have been burned in the pits and because there is little information pertaining
to the former land uses in the area between Building 1607 and the former pits, samples were
analyzed for the full suite of parameters.

e 1S11SWO08 through IS11SW10 —collected 5 ft from the bank of the Mattawoman Creek.
IS11SWO08 was collected at the most upstream location and ISI1SW10 was collected at
the most downstream location.

41.8 Sediment Sampling

418.1 Area A

Seven sediment samples (IS11SD01 through IS11SD07) were collected on July 20, 2000. Four
samples were collected along the shore of the Mattawoman Creek and three samples were
collected from the unnamed creek west of Site 11. Sampling locations are shown in

Figure 4-2 and described below. Because historical information indicates a wide variety of
materials may have been disposed of at Site 11 and no previous analytical data were
available, samples were analyzed for a full suite of parameters.
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e 1S11SDO01 through IS11SD04 — collected from the bank of the Mattawoman Creek.
IS11SD01 was collected at the most upstream location and IS11SD04 was collected at the
most downstream location.

e 1S11SDO05 through IS11SD07 — collected from the bank of the unnamed creek. IS11SD05
was collected at the most downstream location and 1S11SD07 was collected at the most
upstream location.

41.8.2 Area B

Three sediment samples (IS11SD08 through 1S11SD10) were proposed in the work plan. Due
to the nature of the sediment (primarily cobbles) encountered at the site, however, only one
sediment sample (IS11SD08) could be collected.

The one sample was collected March 5, 2002, at the location described below and as show in
Figure 4-2. Because historical information indicates a wide variety of materials may have
been burned in the pits and because there is little information pertaining to the former land
uses in the area between Building 1607 and the former pits, the sample was analyzed for the
full suite of parameters. Additionally, the sediment sample was analyzed for pH, TOC, and
grain size.

e IS11SDO08 — collected from the bank of the Mattawoman Creek.

4.2 Geology

Several soil borings were advanced during the initial and follow-up RI to obtain geologic
information. The majority of borings were advanced to 15 ft bgs or less; however, due to its
location in an area of higher elevation, soil boring ISITIMWO05 was advanced to 32 ft bgs.
Eight of the boreholes were converted to monitoring wells. Boring logs are presented in
Appendix A and monitoring well construction diagrams are presented in Appendix B.

Most of the soil borings in the central and western portion of the site (Area A) encountered
waste in the shallow subsurface. Waste was encountered to depths greater than 10 ft bgs in
the center of the landfill (Figure 4-3). The waste appears to be bounded to the east
approximately 50 ft west of Building 1607, to the west approximately 75 ft east of the
unnamed creek located west of the site, to the north at the northern boundary of the site
(although there is a small area with a thickness greater than 5 ft located northwest of the site
at location IS11SB20), and to the south approximately 20 ft north of the Mattawoman Creek.
The waste is characterized by clayey sands and gravels containing wood fragments, glass,
and brick. The approximate extent of the waste is shown in Figure 4-3.

The waste is underlain by Quaternary deposits characterized by sandy and clayey silts with
thin clay lenses. At the bottom of soil boring ISIIMWO05 a clay layer greater than 5 ft thick
was encountered.

East of the landfill (Area B) shallow soils are characterized by sandy, silty clay with organic
matter (e.g. roots). The sand ranges from fine to medium grained.
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4.3 Hydrogeology

The water table was encountered at the site at elevations ranging from 0.99 ft above msl at
ISITIMWO06, located along the shoreline, to 11.27 ft above msl at ISITIMWO05, located
upgradient of Site 11 (Figure 4-4). Groundwater flow is generally from north to south and
groundwater appears to discharge to the Mattawoman Creek and perhaps to the unnamed
creek. Based on the water levels observed at the site, the depth of fill, and the general
elevation of the ground surface, the waste is below the water table over most of the landfill
portion of the site.

It should be noted that the Mattawoman Creek is influenced by the tides and, in turn, it is
likely that the water table, at least near the creek, is as well. Typically, when an aquifer is
influenced by tidal cycles, the water table or potentiometric surface will fluctuate in a
harmonic motion. The amplitude (or height) of the fluctuation will decrease with increasing
distance from the shoreline. The time between high tide and water level high also will
increase with increasing distance from the shore. Tests were not performed to quantify the
effects of the tidal cycle on the water table at Site 11. However, the assumption is that the
tide would only affect the hydraulic gradient near the shoreline and that the general
direction of groundwater flow at the site would not vary greatly from that shown in Figure
4-4.

No tests were performed to estimate the hydraulic conductivity of the natural subsurface
materials. However, Domenico and Schwartz (1998) provide a range of hydraulic
conductivities for fine- and medium-grained sand from about 0.05 ft per day (ft/day) to
about 140 ft/day.

4.4 Nature and Extent of Contamination

This section discusses the nature and extent of contamination found in soil, groundwater,
surface water, and sediment at Site 11. Detected analytical results for all samples analyzed
are presented in tables throughout the section. Complete analytical results for all media are
provided on the accompanying compact disks (CDs) (Appendix I).

The discussion presented below focuses on the contaminants that are most prevalent at
Site 11 Areas A and B. Some contaminants from each contaminant group (i.e., VOCs,
SVOCs, metals, etc.) are discussed. Contaminants were selected based on frequency of
detection.

The focus on this “short list” of contaminants is not meant to serve as a formal screening out
of other contaminants, but simply a way to focus the discussion. The baseline HHRA and
ERA presented in Sections 4.6 and 4.7, respectively, of this chapter formally screen and
evaluate all chemicals analyzed for in the various media Site 11 in accordance with
established EPA Region III guidance.

In order to identify metals that may be of potential concern at Site 11, the data for inorganic
analytes were compared to data presented in the Draft Background Investigation Report
(BIR) prepared by Brown and Root Environmental (B&RE, 1997). The BIR was conducted to
establish a facilitywide background database to be used for current and future
investigations. Samples were collected for the various media from areas outside the sites
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known to be impacted from facility operations. The facilitywide background statistics for
each media are presented in Appendix E.

In some instances, where an inorganic analyte is discussed in one medium (e.g., surface
soil), the analyte may be discussed in another medium (e.g., subsurface soil) even if the
concentrations in the second medium do not exceed background. This is to allow a more
complete view of the nature and extent of contamination, as well as to aid in the analysis of
contaminant fate and transport.

It should be noted that the groundwater background data set is based on unfiltered metals
concentrations. Further, based on comparison of the groundwater data set to a subset
reported as “nonturbid” in the BIR, four groundwater samples were excluded from the
background data set due to elevated turbidity levels. The comparisons presented in this
discussion are also based on unfiltered metals concentrations. Additionally, applying a
similar rationale as that used in the BIR, the analytical data generated from in situ sampling
are excluded from the discussion because of the turbidity associated with in situ samples.

The following should also be noted: (1) when generating descriptive statistics for the RI data
sets, if a compound in a particular sample was not detected, a concentration equal to half the
laboratory detection limit was used; (2) if a compound was detected in a sample and a
corresponding duplicate, the higher of the two values was used; and (3) samples collected
upslope or upgradient for the purpose of evaluating site-specific background conditions are
excluded from the descriptive statistics and following discussion except with respect to
whether or not the observed concentrations of certain analytes may be site-related.

Background surface water samples were not collected as part of the background
investigation and, therefore, are unavailable for comparison.

441 Surface Soll

44.1.1 General Description

Area A Surface soil sampling activities conducted within Site 11 Area A consisted of
collecting 32 samples (IS115506, IS11S510, and IS115513 through IS115542). Note that the
samples that were collected within the defined limits of the site (i.e., the red line in the
figures) were collected only in the western and central parts of Site 11 because historical
information indicated this was the extent of landfilling. Other samples were collected
upslope from the site and around Building 24 and 24A. The results of Area A surface soil
sampling are presented in Table 4-1 and selected results are presented in Figure 4-5. It
should be noted that following the completion of surface soil sampling activities, much of
the landfill was regraded as part of the storm water run-off management.

Area B Surface soil sampling activities conducted within Site 11 Area B consisted of
collecting 11 samples (IS115543 through IS11SS53). The samples that were collected on the
eastern part of Site 11 were collected to investigate former burning pits and the entire area
east of Building 1607. The results of Area B surface soil sampling are presented in Table 4-2
and selected results are presented in Figure 4-5.
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4412 VOCs and SVOCs

Area A VOCs were detected in 14 surface soil samples, not including the four samples
collected from locations upslope of the site as site-specific background locations (samples
IS11SS39 through 15115542 in Table 4-1). Most detected concentrations were low and do not
warrant further discussion. It should be noted, however, that only the four site-specific
background samples contained petroleum constituents (toluene, ethylbenzene, and xylenes),
with the exception of a low detection of toluene in IS11S528. Also, the highest
concentrations of methyl acetate (a solvent commonly used in paint thinners) and styrene (a
chemical associated with synthetic rubber and protective coatings) were detected near
Building 24.

SVOCs were detected in all of the surface soil samples except site-specific background
samples IS11SS39, IS115541, and 1S115542 (Table 4-1). This discussion focuses on
benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene (Figure 4-5) because of the
high concentrations detected and the frequencies of the detections. Benzo(a)anthracene was
detected in 20 surface soil samples at concentrations that ranged from 66 pg/kg to

3,300 pg/kg. Benzo(a)pyrene was detected in 16 surface soil samples; concentrations ranged
from 47 ng/kg to 860 pug/kg. Benzo(b)fluoranthene was detected in 20 surface soil samples
at concentrations that ranged from 160 ng/kg to 4,300 pg/kg. The highest concentration of
benzo(a)anthracene was detected in sample 1S115510 and the highest concentrations of
benzo(a)pyrene and benzo(b)fluoranthene were detected in sample IS11S531.

The distributions of these three SVOCs reflect the fact that no distinct spatial pattern is
apparent in the SVOC data. In most cases, where one SVOC is detected, several SVOCs are
detected. It should be noted that SVOCs occur widely across the area sampled. Even the
highest detections of all SVOCs occur in only a few samples (e.g., IS115S510, IS115523,
IS115529, and 1S11SS31) but these samples were widely distributed across the site and its
vicinity. Outside of the site itself, one of the samples with some of the highest concentrations
of SVOCs (IS115535) was collected northwest of the site and not far from Building 24. It
should be noted that only low levels of three SVOCs were detected in any of the site-
background samples (and those only in sample IS115540, located near Building 24), so the
assumption is that the SVOCs detected in surface soil at and near the site are related to
operations at or in the vicinity of the site (e.g., Building 24). The presence of SVOCs at the
site are probably due to remnants of the treatment that took place on top of the landfill and
Building 24, which was an incinerator for the Base’s trash at one time. The lack of a spatial
pattern of the SVOCs is probably due to bulldozing, a typical activity at a landfill.
Additionally, atmospheric deposition of PAHs from the smoke of the incinerated material
could cause widespread distribution of contaminates.

Area B Five VOCs were detected in eight of the eleven surface soil samples at Area B (Table
4-2). Most samples contained only one VOC and concentrations do not exceed 5 pg/kg in
any sample. There does not appear to any general trend observable in the data.

At least one SVOC was detected in each of the surface soil samples (Table 4-2). The most
detections occur in samples 15115543 through 1S115545, 15115548, 15115549 and 1S11SS51.
Each sample contained 13 or more SVOC:s.
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This discussion focuses on benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene
because of the high concentrations detected and the frequencies of the detections (Figure 4-
5). Benzo(a)anthracene was detected in 5 surface soil samples at concentrations that ranged
from 69 pg/kg to 500 ng/kg. Benzo(a)pyrene was detected in 7 surface soil samples;
concentrations that ranged from 56 pg/kg to 460 ng/kg. Benzo(b)fluoranthene was detected
in 7 samples at concentrations that ranged from 90 pg/kg to 640 pg/kg. The highest
concentrations of SVOCs were detected in IS115545 located at one of the former burning
pits. It should be noted, however, that in general the distribution of SVOCs does not
coincide with the location of the former burning pits.

4413 TAL Inorganics

Area A Twenty-four inorganic analytes were detected in surface soil samples collected at
Area A (Table 4-1). Several inorganic analytes were detected above the facilitywide
background 95 percent UCL in surface soil samples, including in the four site-specific
background samples (Table F-1 in Appendix F). This discussion focuses on arsenic, iron, and
lead (Figure 4-6) because of the frequency of their detections, the extent to which they
exceeded the background concentrations, and the general health risks associated with them.

Arsenic was detected in all surface soil samples. Concentrations ranged from 1.7 mg/kg to
42.7 mg/kg. The mean concentration is 9.9 mg/kg, above the background mean of

2.2 mg/kg. Additionally, 28 of the 32 samples (which includes four duplicate samples)
contained concentrations greater than or equal to the background 95 percent UCL of 2.6
mg/kg. Concentrations of arsenic in the samples collected from areas upslope of Site 11,
supposedly in background locations with respect to the site, ranged from 2.2 mg/kg to 7.1

mg/kg.

Most elevated concentrations of arsenic appear in the western part of the sampled area at
the site, including the highest concentration (in sample IS115526). However, as noted above,
concentrations above both facilitywide and site-specific background are present across the
site and its vicinity, suggesting that many of the arsenic detections are related to activities
near and at the site.

Iron was detected in all surface soil samples at concentrations ranging from 5,770 mg/kg to
263,000 mg/kg. The mean concentration of 44,789 mg/kg is more than four times the
background average of 10,290 mg/kg. Twenty of the 32 samples contained concentrations
exceeding the background 95 percent UCL of 15,533 mg/kg. Additionally, four samples
(IS11S510, IS11S524, 1S11S526, and 1S11S527) contained concentrations exceeding 100,000
mg/kg. It should be noted, however, that 2 (IS11S539 and 1S115541) of the 20 samples that
contained concentrations above the 95 percent UCL were collected in areas upslope of the
site, supposedly in background locations.

As with arsenic, elevated concentrations of iron with respect to both facilitywide and site-
specific background are present across the site and its vicinity. The assumption, then, is that
many of the iron detections are related to activities near and at the site.

Lead was detected in all surface soil samples. Concentrations ranged from 2.6 mg/kg to
132,000 mg/kg. The mean of 4,777 mg/kg, although highly skewed by seven samples
containing concentrations in excess of 1,000 mg/kg (including the maximum detected
concentration), is almost 240 times the background mean of 20 mg/kg. Note, however, that
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the seven high detections that appear to skew the results for lead were detected at several
locations at Building 24 and across the sampled area of the site. Additionally, 16 samples
contained concentrations in excess of the background 95 percent UCL of 149 mg/kg.
Concentrations of lead in the samples collected from areas upslope of Site 11 ranged from
12.5 mg/kg to 29.4 mg/kg, supposedly in background areas.

As with arsenic and iron, elevated concentrations of lead with respect to both facilitywide
and site-specific background are present across the site. A very high concentration also was
detected in a sample from near Building 24. The assumption is that many of the lead
detections are related to activities near and at the site.

With metals in general, the highest concentrations and the largest number of detections
were encountered in samples collected around Building 24 (e.g., IS11S515, IS115516, and
IS11S517) and in the western and central parts of the sampled area at the site (e.g., IS115523,
IS11S526, IS11S527, and 1S11SS31). Samples collected along the northwest and north of the
site and in the eastern part of the sampled area of the site had among the lowest concen-
trations of metals, except for the high detection of iron along the eastern edge of the
sampled area at the site.

Area B Twenty-three inorganic analytes were detected in surface soil samples collected at
Area B (Table 4-2). This discussion focuses on arsenic, iron, and lead (Figure 4-6) because of
the frequency of their detections, the extent to which they exceeded the background
concentrations, and the general health risks associated with them.

Arsenic was detected in all surface soil samples except for IS11SS50. Concentrations ranged
from 1.4 mg/kg to 25.5 mg/kg. The mean concentration is 12.03 mg/kg, above the
background mean of 2.2 mg/kg. Additionally, 10 of the 13 samples (which includes 2
duplicate samples) contained concentrations greater than or equal to the background 95
percent UCL of 2.6 mg/kg. No spatial trend is apparent.

Iron was detected in all surface soil samples at concentrations ranging from 14,500 mg/kg to
130,000 mg/kg. The mean concentration is 33,069 mg/kg, above the background average of
10,290 mg/kg. Nine of the 13 samples contained concentrations exceeding the background
95 percent UCL of 15,533 mg/kg. Additionally, one sample (IS115551), located in the center
of Area B, contained a concentration exceeding 100,000 mg/kg.

Most elevated concentrations of iron appear in the central part of the sampled area.
However, as with arsenic, elevated concentrations of iron with respect to both facilitywide
and site-specific background are present across the site and its vicinity. The assumption,
then, is that many of the iron detections are related to activities near and at the site.

Lead was detected in all surface soil samples. Concentrations ranged from 9.7 mg/kg to
1,240 mg/kg. The mean concentration of 371 mg/kg, is above the background mean of 20
mg/kg. Additionally, 6 samples contained concentrations in excess of the background 95
percent UCL of 149 mg/kg.

As with iron, elevated concentrations of lead appear in the central part of the sampled area.
However, elevated concentrations of lead with respect to both facilitywide and site-specific
background are present across the site. The assumption is that many of the lead detections
are related to activities near and at the site.
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With metals in general, the highest concentrations and the largest number of detections
were encountered in samples located from directly north of Building 1607 to Mattowoman
Creek on the eastern side of the sampled area (IS115544, I1S115548, and 1S115551).

44.1.4 Explosives

Area A Several explosives were detected in surface soil samples; however, detections were
limited to only a few samples (Table 4-1). Additionally, with the exception of samples
IS11S526 and 1S11S527, the number of detections per sample was limited to one or two.
Surface soil sample IS115526 contained seven explosives, including perchlorate at a concen-
tration of 480,000 pg/kg, while sample IS11S527 contained three to four explosives. These
two samples are close to one another in the sampled area at the site.

Area B Two explosives were detected in surface soil samples, as shown in Table 4-2. Surface
soil sample IS115544 contained NG at a concentration of 27,000 ug/kg and sample 15115547
contained perchlorate at a concentration of 1,400 pg/kg.

4415 Total Petroleum Hydrocarbons

Area A TPH-GRO were detected in surface soil samples I1S115517 through 1S11SS19,
IS115S541, and 1S11S542 (Table 4-1). Concentrations ranged from 0.17 pg/kg to 3.9 ng/kg.
TPH-DRO were detected in every surface soil sample except site-specific background
sample IS11SS39. Concentrations ranged from 3.8 mg/kg to 400 mg/kg (Figure 4-5).

The highest concentrations occur in the western part of the sampled area at the site and
generally are from samples containing the highest concentrations of metals. However, as
noted above, TPH were observed in samples collected from across the site, including in
three of the four site-specific background samples.

Area B TPH-DRO were not detected in Area B surface soil samples

44.2  Subsurface Soil
4421 General Description

Area A Subsurface soil sampling activities conducted within Area A consisted of collecting
seven samples (IS115B04, IS11SB09, 1S11SB12, and 1S11SB23 through IS11SB26). Only one of
these (sample IS11SB04) was collected within the defined area of the site. This is because
subsurface soil samples were only proposed at locations where soil existed below the waste
and above the water table. Samples IS11SB23 through IS11SB26 were collected at locations
that supposedly provide site-specific background data. The results of the Area A subsurface
soil sampling are presented in Table 4-3.

Area B Subsurface soil sampling activities conducted within Site 11 Area B consisted of
collecting nine samples (IS11SB44 and IS11SB46 through IS11SB53). The samples that were
collected on the eastern part of Site 11 were collected to investigate former burning pits and
the entire area east of Building 1607. The results of the Area B subsurface soil sampling are
presented in Table 4-4.
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44272 VOCs and SVOCs

Area A Low concentrations of VOCs were observed in all of the subsurface soil samples
except site-specific background sample IS11SB25 (Table 4-3). However, none of the samples
contained VOCs at concentrations that warrant further discussion.

SVOCs were detected in three subsurface soil samples (Table 4-3). The highest concen-
trations and largest number of detections were seen in sample IS11SB04, located near the
center of the site. The other detections were not high enough to warrant further discussion..
Given the absence of SVOCs in the background samples, the assumption is that the SVOCs
detected elsewhere at the site and in its vicinity are site-related, particularly the large
number of detections in sample IS11SB04.

Area B Low concentrations of VOCs were observed in many of the Area B subsurface soil
samples (Table 4-4). Four samples (IS115B44, 1S11SB49, IS11SB51, and IS11SB53) contained
concentrations of acetone ranging from 13 pg/kg to 48 pg/kg.

SVOCs were detected in all of the subsurface soil samples (Table 4-4) except in IS11SB50.
This discussion focuses on benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene
(Figure 4-5) because of the high concentrations detected and the frequencies of the
detections. Benzo(a)anthracene was detected in 6 subsurface soil samples at concentrations
that ranged from 21 ng/kg and 1,400 pg/kg. Benzo(a)pyrene was detected in 7 subsurface
soil sample at concentrations that ranged from 21 pg/kg to 1,100 pg/kg.
Benzo(b)fluoranthene was detected in 7 subsurface soil samples at concentrations of 18

ug/kg to 1,500 ng/kg.

The highest concentrations of these three SVOCs are concentrated on the eastern side of
Area B (near the burning pads) and decrease in the samples collected further from this area.

4.4.2.3 TAL Inorganics

Area A Twenty-three inorganic analytes were detected in subsurface soil samples (Table 4-3).
Ten analytes were detected at concentrations above the facilitywide background 95 percent
UCL (Table F-1 in Appendix F). This discussion focuses on arsenic, iron, and lead (Figure 4-
7) because of the frequency of their detections and the general health risks associated with
them.

Arsenic was detected in all subsurface soil samples. Concentrations ranged from 1.7 mg/kg
to 6.8 mg/kg. The mean concentration is 4.1 mg/kg, below the background mean of

4.8 mg/kg. All detected concentrations were below the background 95 percent UCL of

7.6 mg/kg. Note these statistics include the samples collected in areas upslope of the site
because of the uniformity of concentrations across the site. Given the concentrations of
arsenic in the site-specific background samples, the arsenic in the subsurface soil appears
not to be site-related.

Iron was detected in all subsurface soil samples. Concentrations ranged from 7,850 mg/kg
to 36,800 mg/kg. The mean concentration is 21,636 mg/kg, below the background mean of
24,192 mg/kg. Additionally, all detected concentrations were below the background 95
percent UCL of 44,744 mg/kg. Note that these statistics include the samples collected in
areas upslope of the site because of the uniformity of concentrations across the site. As with
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arsenic, given the concentrations of iron in the site-specific background samples, the iron in
the subsurface soil appears not to be site-related.

Lead was detected in all subsurface soil samples. Concentrations ranged from 5.5 mg/kg to
58.1 mg/kg. The mean concentration of the three is 26.5 mg/kg, above the background
mean of 8.6 mg/kg. Two samples contained concentrations above the 95 percent UCL of
12.8 mg/kg. Concentrations of samples collected in areas upslope of the site ranged from
5.5 mg/kg to 13.7 mg/kg.

Due to the limited number of lead samples, spatial trends cannot be defined. It should be
noted, however, that sample IS11SB04, collected in the central part of the sampled area at
the site, contained a very-high lead concentration (i.e., 58.1 mg/kg), compared to other
subsurface soil samples. It appears that the subsurface soil at least at this one location has
been affected by site operations.

The highest concentrations of most metals were detected in sample IS11SB04, collected near
the center of the site. This is the same sample that contained the highest concentrations and
most detections of SVOCs.

Area B Twenty-two inorganic analytes were detected in subsurface soil samples (Table 4-4).
Fifteen analytes were detected at concentrations above the facilitywide background 95
percent UCL (Table F-1 in Appendix F). This discussion focuses on arsenic, iron, and lead
(Figure 4-7) because of the frequency of their detections and the general health risks
associated with them.

Arsenic was detected in all subsurface soil samples. Concentrations ranged from 2.4 mg/kg
to 21.1 mg/kg. The mean concentration is 9.52 mg/kg, above the background mean of 4.8
mg/kg. Additionally, 4 of the 10 (which includes 1 duplicate sample) contained
concentrations greater than the background 95 percent UCL of 7.6 mg/kg. Concentrations
above both facilitywide and site-specific background are present across the site, suggesting
that many of the arsenic detections are related to activities near and at the site.

Iron was detected in all subsurface soil samples at concentrations ranging from 7,190 mg/kg
to 27,300 mg/kg. The mean concentration of 16,568 mg/kg, is below the background mean
of 24,192 mg/kg. Additionally, all detected concentrations were below the background 95
percent UCL of 44,744 mg/kg. Given the concentrations of iron in the site-specific
background samples, the iron in the subsurface soil appears not to be site-related.

Lead was detected in all subsurface soil samples. Concentrations ranged from 9.3 mg/kg to
742 mg/kg. The mean concentration of 312.5 mg/kg, is more than 36 times greater than the
background mean of 8.6 mg/kg. Eight samples contained concentrations above the 95
percent UCL of 12.8 mg/kg. These elevated concentrations with respect to both facilitywide
and site-specific background suggests that the lead detections are related to site activities.

The highest concentrations of most metals were detected in sample IS11SB44, collected at
the location of a former burning pit. This is the same sample that contained the highest
concentrations of SVOCs.
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4.4.2.4 Explosives

Area A Detectable concentrations of 1,3-dinitrobenzene (1,3-DNB) were observed in samples
IS11SB12 and IS11SB26 (Table 4-3). However, neither of the samples contained 1,3-DNB at a
concentration that warrants further discussion.

Area B Explosives were not detected in any of the subsurface soil samples.

4425 Total Petroleum Hydrocarbons

Area A TPH-GRO were not detected in subsurface soil samples at or above laboratory
detection limits.

TPH-DRO were detected in subsurface soil sample IS11SB04 at a concentration 31 mg/kg
(Table 4-3). The location of this sample is shown in Figure 4-8. This is the same sample that
contained the highest concentrations and most detections of SVOCs and metals.

Area B TPH-DRO were detected in subsurface soil samples IS115B44, 1IS11SB48, 1S11SB49,
and IS11SB51 at a concentration ranging from 5.6 mg/kg to 51 mg/kg. There does not
appear to be a discernable pattern in the data.

443 Waste Samples

Area A Waste sampling activities conducted within Site 11 consisted of two samples
IS11WS01 and IS11WS02. The results of waste sampling are presented in Table 4-5.

Area B Waste sampling was proposed only if waste was encountered. None was
encountered; therefore, no samples were collected.

4431 VOCs and SVOCs: Area A

Eleven VOCs were detected in waste sample ISI1WS02 (Table 4-5). The sample contained
TCE at a concentration of 24 pg/kg, cis-1,2-DCE at a concentration of 35 pg/kg, and vinyl
chloride at a concentration of 7.3 pg/kg. Other compounds detected include benzene,
toluene, ethylbenzene, and xylenes.

Several SVOCs were detected in both waste samples. Of note, benzo(a)anthracene and
benzo(b)fluoranthene were detected in both waste samples and benzo(a)pyrene was
detected in ISITWS02. Observed concentrations of these two SVOCs were as high as 570
ng/kg.

Given the absence of most of these VOCs and all of these SVOCs in the background
subsurface soil samples, the assumption is that the results from the waste samples do not
represent background conditions. There were no subsurface soil samples collected from
immediately below waste samples. Therefore, it is difficult to be certain if the waste is
affecting the subsurface soil. However, it is reasonable to assume that subsurface soil sample
IS11SB04 has been affected by the waste because of the variety of SVOCs detected in the
sample.

4432 TAL Inorganics: Area A

Twenty-four inorganic analytes were detected in waste samples (Table 4-5), which were
collected above the water table. Eighteen of these were at concentrations in one or more of
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the waste samples above the facilitywide background 95 percent UCL (Appendix F). This
discussion focuses on arsenic, iron, and lead (Figure 4-7) because of the frequency of their
detections, the degree to which their concentrations exceed the background, and the general
health risks associated with them. Note that the site-specific background results provided in
Table F-1 are for subsurface soil, not for waste, which has no background concentrations.

Arsenic was detected in both waste samples. Detected concentrations in ISI1TWS01 and
IS11TWS02 were 3 mg/kg and 17.1 mg/kg, respectively. Both detections were above the
subsurface soil background 95 percent UCL of 7.6 mg/kg and one detection was above the
highest site-specific subsurface soil value of 6.8 mg/kg.

Iron was detected in both waste samples. Detected concentrations in ISIT1TWS01 and
IS1TWS02 were 6,530 mg/kg and 76,000 mg/kg, respectively. Sample IS11WS02 was above
the subsurface soil background 95 percent UCL of 44,744 mg/kg and its detection also was
above the highest site-specific subsurface soil value of 36,800 mg/kg.

Lead was detected in both waste samples. Detected concentrations in ISI1WS01 and
IS1TWS02 were 79.2 mg/kg and 4,200 mg/kg, respectively. The sample ISITWS02 was
above the subsurface soil background 95 percent UCL of 12.8 mg/kg and both detection
were above the highest site-specific subsurface soil value of 13.7 mg/kg.

Sample IS11TWS02 contained the most detections and most of the highest inorganic
concentrations of the two waste samples. Exceptions are cyanide and mercury, which were
higher in sample ISITTWS01.

There were no subsurface soil samples collected from immediately below waste samples.
Therefore, it is difficult to be certain if the waste is affecting the subsurface soil. However, it
is reasonable to assume that subsurface soil sample IS115B04 has been affected by the waste
because of the high concentration of lead detected in the sample.

4433 Explosives: Area A

HMX and 2,6-DNT were detected in both waste samples (Table 4-5). Additionally,
perchlorate was detected in ISITWS01 and RDX was detected in ISITWS02. All detected
concentrations were in the hundreds of micrograms per kilogram with the exception of
perchlorate, which was detected at 1,200 pg/kg.

4.4.3.4 Total Petroleum Hydrocarbons: Area A

TPH-GRO were detected in both waste samples (Table 4-5). Detected concentrations were
very low and do not warrant further discussion. TPH-DRO were also detected in waste
samples ISI1TWS01 and IS11WS02 (Table 4-5), at concentrations of 92 mg/kg and

450 mg/kg, respectively (Figure 4-8).

The concentrations in the samples, collected within in the site, are higher than the one
detection of TPH-DRO in background subsurface soil of 31 mg/kg. The concentrations also
are consistent with many of the concentrations detected in surface soil, suggesting that the
source of the TPH-DRO in the waste samples is the same as that which caused the surface
soil contamination. Fifteen gallons of diesel fuel are reported to have been poured over the
waste as fuel source.
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4.4.4  Groundwater
44.4.1 General Description

Area A Groundwater sampling activities conducted within Area A consisted of collecting
five monitoring well samples (ISITIMWO01 through ISIIMWO05), as well as six in situ samples
(IS11GWO01 through IS11GWO06) collected from soil borings installed at locations within

Site 11. The results of in situ groundwater sampling are presented in Table 4-6. The results of
monitoring well sampling are presented in Table 4-7.

Area B Groundwater sampling activities conducted within Area B consisted of collecting
three monitoring well samples (ISIIMWO06 through ISITIMWO08). The results of monitoring
wells sampling are presented in Table 4-8.

44472 VOCs and SVOCs

Area A Only very low concentrations of VOCs were detected in in situ groundwater samples
IS11GWO01, IS11GW02, and IS11GWO05 (Table 4-6). Similarly, only very low concentrations of
VOCs were detected in the samples collected from monitoring wells ISIIMWO01, ISTIMWO03,
and IS11IMW04 (Table 4-7). The only detections of toluene were in ISIIMWO03, located along
the shore near the center of the site. No VOCs were detected in the other groundwater
samples.

Very low concentrations of SVOCs were detected in all of the in situ groundwater samples
except for ISI1GWO04, which contained none (Table 4-6). Similarly, only very low concen-
trations of SVOCs were detected in the sample collected from monitoring well ISTIMW03
(Table 4-7). No SVOCs were detected in the other monitoring well groundwater samples.

There were no VOCs or SVOCs detected in background monitoring well ISIIMWO05,
suggesting that the VOCs and SVOCs detected in the site wells come from operations at the
site or in the vicinity.

The highest concentrations of organics in in situ samples were measured in ISIIGW05 and
IS11GWO06, both located along the western margin of the site. Again, the only well
containing SVOCs was ISIIMWO03, located along the shore near the center of the site.
Therefore, there is little correlation between in situ and monitoring well results for organics.

Area B Low concentrations of VOCs were observed in all three of the groundwater samples
(Table 4-8). The three samples contained concentrations of acetone ranging from 9 pug/L to

11 pg/L.

Low concentrations of SVOCs were detected in all of the groundwater samples (Table 4-8).
One SVOC, 4-methylphenol, was detected in each of the groundwater samples with
concentrations ranging from 0.8 pg/L to 5 ug/L. Acenaphthene and acetophenone were
detected in ISITIMWO6.

4443 TAL Inorganics

Area A Twenty-two inorganic analytes were detected in groundwater analyzed for total

inorganics in both in situ and monitoring well samples. Total concentrations of 20 of these
were detected in monitoring wells at concentrations above the facilitywide background 95
percent UCL (Table F-1 in Appendix F). This discussion focuses on total arsenic, total iron,
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and total lead (Figure 4-9) detected in monitoring wells because of their occurrence in soil,
frequency of their detections, the extent to which they exceeded the background
concentrations, and the general health risks associated with them.

Arsenic was detected in monitoring wells ISIIMWO01, ISIIMW02, and ISIIMW04. Total
concentrations ranged from 4 ng/L to 8.2 ng/L. Arsenic was not detected in the Site 11
background data set. The highest detection of arsenic was observed in upgradient well
IS1IMWO04, while the two downgradient wells (IS1IMWO01 and IS1IMW02) contained lower
concentrations. However, the third downgradient well, ISIIMWO03, did not contain arsenic.

Note in Table 4-7 that no arsenic was detected in most of the dissolved samples from the
monitoring wells, suggesting that turbidity in the samples contained much of the arsenic in
an adsorbed form. The one exception is the ISIIMWO02 samples, which exhibited a slight
increase in arsenic concentration between total and dissolved samples. Also, note in

Table 4-6 that there were significant declines in arsenic concentrations between in situ and
monitoring well samples, again suggesting that much of the arsenic detected is adsorbed to
sediment in the samples.

Total iron was detected in all five samples collected from Area A monitoring wells.
Concentrations ranged from 8,590 pg/L to 51,000 pg/L. The calculated mean concentration
of 25,398 ng/L is greater than 2.5 times the background mean of 9,847 ng/L. Additionally,
two of the five samples contained concentrations in excess of the 95 percent UCL of 19,900
ug/L. No spatial trend is apparent in the data, although, as with arsenic, the highest
concentration was in upgradient well ISITIMWO04.

Table 4-7 generally does not show a decline in iron concentrations between total and
dissolved samples obtained from monitoring wells. An exception is in well ISIIMWO04,
which had no detectable iron in the filtered sample. This suggests that iron is, for the most
part, not absorbed to sediment. This is not true for the in situ samples (Table 4-6), which
exhibited significant declines in iron with filtering.

Total lead was detected in all five site monitoring wells. Concentrations ranged from
3.5 ug/L to 78.6 ng/L. Lead was not detected in the background data set.

No spatial trend is apparent in these data. However, the maximum detected concentration
in groundwater was observed in ISIIMWO01, located in the southwestern part of the site.
Surface soil samples collected in this area contained concentrations of lead exceeding 500
mg/kg (Figure 4-6).

Note that no lead was detected in dissolved samples from monitoring wells (Table 4-7) and
in most dissolved in situ samples (Table 4-6). This strongly suggests that lead is adsorbed to
sediment rather than being dissolved in the groundwater.

It does not appear that arsenic in the groundwater is associated with site operations because
concentrations, particularly in filtered samples, are low. Iron in groundwater is most likely
derived to some degree from site operations. This is reasonable, given the high concen-
trations of iron detected in soil and waste samples. Lead from the site does not appear to
affect groundwater quality in the dissolved form; the high lead detection in well ISTIMW01
was in an unfiltered sample, and lead occurs at concentrations above background in the
subsurface soil and waste.
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Area B Nineteen inorganic analytes were detected in groundwater analyzed for total
inorganics in monitoring well samples (Table 4-8). Total concentrations of 13 of these were
detected in monitoring wells at concentrations above the facilitywide background 95
percentUCL (Table F-1 in Appendix F). This discussion focuses on total arsenic, iron, and
lead (Figure 4-9) detected in monitoring wells because of their occurrence in soil and the
general health risks associated with them.

Total arsenic was detected in monitoring well ISIIMWO06 at a concentration of 2.9 ug/L. The
dissolved sample for this well also detected arsenic with a concentration of 3.3 pg/L.

Iron was detected in all three samples collected at the monitoring wells. Samples collected
from ISIIMWO06, ISITIMWO07, and ISIIMWO08 contained concentrations of 42,100 pg/L,
31,300, and 44,700 pg/L, respectively; in excess of the 95 percent UCL.

There was only a very slight decline in iron concentrations between total and dissolved
samples obtained from monitoring wells. This suggest that iron is, for the most part, not
adsorbed to sediment.

Total lead was detected in all three monitoring wells. Concentrations ranged from 1.9 pug/L
to 32.8 ng/L. The maximum detected concentration was observed in ISIIMWO0S, located in
the southern part of the sampled area at the site.

44.4.4 Explosives

Area A Very low concentrations of explosives were detected in each of the in situ
groundwater samples (Table 4-6). The highest concentrations of explosives in in situ samples
were detected in sample ISIIGWO02, collected from near the center of the site. Similarly, very
low concentrations of explosives were detected in the samples collected from monitoring
wells ISTIMWO1, ISTIMWO03, ISIIMW04, and ISIIMWO05 (Table 4-7). None of the samples
contained explosives at concentrations that warrant further discussion.

Area B Explosives were not detected in any of the monitoring well samples.

4.4.4.5 Total Petroleum Hydrocarbons

Area A TPH-GRO were not detected in any of the groundwater samples. TPH-DRO were
detected in each of the in situ groundwater samples (Table 4-6), with the highest
concentrations detected in the western part of the sampled area at the site. These
presumably were derived from site operations.

Neither TPH-GRO nor TPH-DRO were detected in monitoring well samples.

Area B TPH-DRO was detected in monitoring well ISIIMWO06 at a concentration of 500
ug/L (Table 4-8).

TPH-GRO were not detected in any of the monitoring wells samples.
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445  Surface Water
445.1 General Description

Area A Surface water sampling activities conducted within Site 11 Area A consisted of seven
samples collected from locations in the Mattawoman Creek (IS11SW01 through IS11ISW04)
and the unnamed creek located west of Area A (ISI1SW05 through IS11SW07). The results
of the surface water sampling are presented in Table 4-9.

Area B Surface water sampling activities conducted within Area B consisted of three
samples collected from locations in the Mattawoman Creek (IS11SW08 through IS11SW10).
The results of the surface water sampling are presented in Table 4-10.

445.2 VOCs and SVOCs

Area A One VOC, methyl-tertiary-butyl-ether (MTBE), was detected in surface water sample
IS11SWO01 at a concentration of 1 pg/L (Table 4-9). No other VOCs were detected in surface
water samples.

One SVOC, bis(2-ethylhexyl)phthalate, was detected in surface water sample IS11ISW01 at a
concentration of 1 pg/L (Table 4-9). No other SVOCs were detected in surface water
samples.

Area B Neither VOCs nor SVOCs were detected any of the surface water samples.

4453 TAL Inorganics

Area A Eleven inorganic analytes were detected in surface water samples (Table 4-9). This
discussion focuses on total lead (Figure 4-9) because of its high concentration in some
groundwater (unfiltered only) and surface soil samples.

Total lead was detected in all seven surface water samples. Concentrations ranged from

1.3 pg/L in IS11ISWO03 to 38.4 ng/L in IS11ISWO01 (the most upstream location). No clear
trend is observed in the data generated from the samples collected from the Mattawoman
Creek. A possible trend is observed in the samples collected from the unnamed creek
located west of Site 11: concentrations increase in the downstream direction. However, the
trend is not definitive because of the limited number of samples and the increases observed
from sample to sample are small. Lead was removed from most surface water samples by
filtering.

Note that no arsenic was detected in any of the surface water samples. Note, also, that the
highest concentrations of total iron and the highest concentrations of dissolved barium,
copper, iron, and manganese were collected in the unnamed creek.

Area B Twenty-one inorganic analytes were detected in surface water samples. Lead was
observed in each of the three surface water samples. Concentrations ranged from 3.4 pg/L
to 9.7 pg/ L. The results of surface water sampling are presented in Table 4-10.
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4454 Explosives

Area A Only very low concentrations of explosives were detected in each of the surface
water samples, and no explosives were detected in ISI1ISW07 (Table 4-9). None of the
samples contained explosives at concentrations that warrant further discussion.

Area B Explosives were not detected in any of the surface water samples.

4455 Total Petroleum Hydrocarbons

Area A TPH-GRO were not detected in any of the surface water samples. Low
concentrations of TPH-DRO were detected in surface water samples ISI1SW01 through

IS11SWO04 (Table 4-9), all collected from the Mattawoman Creek. None of the samples
contained TPH at concentrations that warrant further discussion.

Area B TPH-DRO and TPH-GRO were not detected in any of the surface water samples.

446  Sediment
4.46.1 General Description

Area A Sediment sampling activities conducted within Area A consisted of seven samples
(IS11SD01 through 1S11SD07) collected at the same locations as the surface water samples.
The results of Area A sediment sampling are presented in Table 4-11.

Area B Sediment sampling activities conducted within Area B consisted of 1 sample
(IS11SD08) collected at the same location as the surface water sample ISIISWO08. The results
of Area B sediment sampling are presented in Table 4-12.

446.2 VOCs and SVOCs

Area A Low concentrations of VOCs were detected in sediment samples IS11SD01,
IS11SD05, IS11SD06, and IS11SD07 (Table 4-11), most located in the unnamed creek. Of note,
acetone was detected in samples IS11SD05, IS11SD06, and I1S11SD07 at concentrations
ranging from 82 ng/kg to 130 pg/kg. Although 2-butanone, acetone, and toluene often
contaminate samples in the analytical laboratory, the detections were not rejected during
validated, so the assumption is that they are related to activities at the site or in the vicinity.

Low concentrations of SVOCs were detected in most sediment samples (Table 4-12). Of
note, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene were detected in 1IS11SD02
at concentrations of 250 ug/kg, 77 ug/kg, and 400 pg/kg, respectively (Figure 4-5). The
highest concentrations and the most detections of SVOCs were in this sample.

Area B One VOC, 2-butanone, was detected in the sample IS11SD08 (Table 4-12) at a
concentration of 3 ug/kg.

Several SVOCs were detected in the sediment sample. Benzo(a)anthracene, benzo(a)pyrene,
and benzo(b)fluoranthene were detected at concentrations of 900 pg/kg, 790 ng/kg, and
1,100 pg/kg.

No pattern was observed in the data due to the limited number of samples.
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4.4.6.3 TAL Inorganics

Area A Twenty-two inorganic analytes were detected in sediment samples (Table 4-11). This
discussion focuses on arsenic, iron, and lead (Figure 4-6) because of their frequency of
detection in sediment and occurrence in surface soil at the site.

Arsenic was detected in all of the sediment samples. Concentrations ranged from 6.5 mg/kg
to 24.5 mg/kg.

A general trend is observed in the data generated from the samples collected from the
Mattawoman Creek: concentrations are higher in downstream locations. This trend,
however, is not observed from sample to sample. No spatial trend is observed in the data
generated from the samples collected from the unnamed creek west of Site 11.

Iron was detected in all of the sediment samples. Concentrations ranged from 8,360 mg/kg
to 134,000 mg/kg

There may be a trend in the data generated from the samples collected from the
Mattawoman Creek: concentrations are most elevated in the center of the line of sampling
(i.e., samples IS11SD03 and IS11SD04). No spatial trend is observed in the data generated
from the samples collected from the unnamed creek west of Site 11.

Lead was detected in all of the sediment samples. Concentrations ranged from 53.2 mg/kg
to 76,400 mg/kg. No clear spatial trends are observed in the lead data generated from the
samples collected from the Mattawoman Creek or the unnamed creek west of Site 11. The
most upstream sample collected from the Mattawoman Creek was the most elevated of that
data set, whereas the most downstream sample collected from the unnamed creek west of
Site 11 was the most elevated of that data set.

In general, the sediment samples from the Mattawoman Creek contained the highest
concentrations and most detections of inorganics.

Area B Twenty-two inorganic analytes were detected in the sediment sample (Table 4-12).
This discussion focuses on arsenic, iron, and lead (Figure 4-6) because of the general health
risks associated with them.

Arsenic was detected in the sediment sample at a concentration of 10.3 mg/kg. Iron was
detected in the sediment sample at a concentration 51,600 mg/kg.

Lead was detected in the sediment sample at a concentration of 335 mg/kg.
No spatial trend is observed because there is only one data point.

44.6.4 Explosives

Area A Only very low concentrations of 3-nitrobenzene and 4-nitrobenzene were detected in
sediment samples IS11SD01, IS11SD04, and IS11SD06 (Table 4-11). None of the samples
contained explosives at concentrations that warrant further discussion.

Area B Explosives were not detected in the sediment sample.
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4.4.6.5 Total Petroleum Hydrocarbons

Area A TPH-GRO were not detected in any of the sediment samples at or above laboratory
detection limits.

TPH-DRO were detected in sediment samples IS11SD02 through IS11SD07 (Table 4-11 and
Figure 4-5). Concentration ranged from 11 mg/kg to 69 mg/kg.

No clear spatial trends are observed in the TPH data generated from the samples collected
from the Mattawoman Creek or the unnamed creek west of Site 11.

Area B TPH-DRO and TPH-GRO were not detected in the sediment sample.

4.5 Fate and Transport

The fate and transport of chemicals in soil and groundwater within Site 11 and how the
chemicals may interrelate with the surface water and sediment in the Mattawoman Creek
and the unnamed creek are discussed in this section. The fate and transport are described to
support the HHRA and ERA, and to aid in defining remedial alternatives. At the end of the
subsection is a summary of the conceptual model of fate and transport at Site 11.

45.1 Contaminant Fate

Analytes will adsorb onto and desorb from solid material at the site. This includes soil that
is in contact with infiltrating water and sediment deposited in the Mattawoman Creek and
the unnamed creek. Such sorption will be a function of the partitioning coefficient of the
analyte and will be greater for most SVOCs and many metals than for VOCs and some
SVOCs and metals. Most of the commonly occurring contaminants at Site 11 are SVOCs and
metals; therefore, adsorption is expected to be a significant fate process at the site. Analytes,
particularly metals, also may be dissolved from the solids while they are in contact with
water. As a result, contaminants could transfer from creek sediment to surface water.

Few VOCs were detected at the site. Therefore, volatilization is not expected to play a
significant role in contaminant fate at the site.

Some of the organic compounds may degrade through microbial activity, although the lack
of vegetation and other sources of organic material reduces the likelihood of active
microbial communities in the surface soil. The majority of the SVOCs observed at Site 11,
such as benzo(a)pyrene, are recalcitrant to microbial activity and would be transformed
only at a slow rate. Due to the nature of the organic compounds detected at Site 11,
microbial degradation is unlikely to play an important role in their fate.

Some of the metals at the site could vary in their migration behavior with change in valence
state. This is particularly true for arsenic, which will become more mobile in its lower
valence state.

Bioaccumulation is the process by which contaminants are ingested by ecological receptors
and concentrated within the tissues of those receptors. Because of the exposed nature of the
site, it is unlikely that ecological receptors (e.g., mammals) visit the area on a regular basis.
Such receptors as may forage at the site may ingest contaminated surface soil. Those
compounds with a tendency to associate with the soil, such as SVOCs (e.g., benzo[a]pyrene)
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and inorganics (e.g., arsenic and lead) may accumulate in these ecological receptors over
time.

45.2  Contaminant Migration

This section discusses the possible source area and potential mechanisms and pathways for
contaminant release and migration from the source area within the Site 11. The discussion is
organized by media within Site 11 that may experience contaminant transport.

Fundamental to describing fate and transport at the site are the concepts of contaminant
mobility and persistence and the physical properties of the subsurface, which were
described in Section 3.5, and the site hydrogeology, which was described in Section 4.3.

4521 Source Areas

Source areas at the site are assumed to comprise both original and current sources
associated with site operations and current sources such as contaminated soil that may serve
as a source for contaminating other media.

The assumption is that the buried waste is the primary source of contaminants at the site.
The waste samples contained high concentrations of SVOCs, metals, and explosives. In
addition, the surface soil appears to contain SVOCs, metals, and TPH at sufficient
concentration to serve as sources of further contamination.

Specific source areas were not identified because elevated levels of contamination are so
widespread at the site. These contaminants are elevated in concentration with respect to
both facility background and site-specific background, indicating that they are site-related.

452.2 Releases from Soil to the Atmosphere

Wind erosion and vehicular traffic are typically the primary mechanisms for the release of
soil contaminants to the atmosphere. A considerable portion of Site 11 is bare ground, and
vehicular traffic occurs at times. VOCs were detected only at low concentrations in soil at
Site 11. Therefore, volatilization, the primary mechanism for the release of VOCs from soil to
the atmosphere, is likely not a significant process at Site 11. There is a potential, however,
for contaminated soil to be entrained by wind, at which time it would be spread out into the
Mattawoman Creek and possibly into the unnamed creek but only at low concentrations
because they would be distributed widely.

4523 Transport from Surface Soil to Subsurface Soil or from One Area to Another

The primary mechanisms for the release of contaminants from surface soil to subsurface soil
or from one area to another are infiltration, runoff, and soil erosion caused by runoff.

There is a potential for infiltrating water to transport contaminants from surface soil to
subsurface soil. Although the site generally is unvegetated, which encourages runoff rather
than infiltration, there are flat areas at the site in which surface water pools, and the berm
around the site could restrict runoff further. The data show that contaminant levels in
subsurface soil typically are less than those in surface soil (e.g., for lead, as shown in
Figures 4-5 and 4-6), suggesting that there is only limited migration along this pathway due
to the tendency for the site contaminants to adsorb. However, there likely is transport by
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this process to some degree, particularly for the TPH that appears in groundwater and
occurs commonly in surface soil.

The unvegetated terrain at the site promotes erosion. When erosion occurs, the eroded
surface soil tends to be deposited along the flat portions of the site. Any adsorbed
contaminants associated with the eroded soil will be transported in this manner. Because
contaminants tend to associate with finer particulates, and because finer particulates are
more easily suspended and transported, this transport process could be a means of
contaminant movement around the site. In particular, SVOCs, because of their tendency to
sorb, could be transported in this manner. Some inorganics such as lead also may be
transported in this manner.

4524 Releases from Soil to Sediment and Surface Water

The primary mechanism for the release of contaminants from soil to sediment and surface
water is runoff, with possibly some movement in the dissolved phase. Because Site 11 is
unvegetated in many areas and the ground has been compacted by vehicular traffic, the
surface soil likely has a high tendency for soil erosion. Releases from soil to sediment and
surface water via erosion are likely the most significant processes affecting contaminant
migration at Site 11. This is supported by the analytical data. For example, lead, the primary
contaminant at Site 11, was detected at high concentrations both in surface soil and
sediment (Figure 4-6) but generally at lower concentrations in subsurface soil. This suggests
that lead primarily is moving directly from soil to sediment, with more-limited migration to
groundwater indicated by only occasional high concentrations in groundwater, and those
only in unfiltered samples. The low solubility of SVOCs and most metals suggest that
movement in the dissolved phase is an unlikely mode of transport at Site 11.

Lead probably was not detected in surface water at significant concentrations due to its low
solubility in water. This would be true for most SVOCs and many other metals.

4525 Releases from Soil or Waste to Groundwater

Limited releases of VOCs and SVOCs from soil likely have occurred in the past; however, it
appears that the potential for future migration from soil to groundwater is low. The reasons
for this are twofold. First, VOCs, which are somewhat mobile in the environment, were
detected only in low concentrations in soil at Site 11, and were rarely detected in ground-
water. Second, SVOCs, while detected across the site and in some instances at high
concentrations, have very low mobility in soil because of their low solubilities in water, and
generally were not detected in groundwater.

Releases of inorganics to groundwater likely are occurring. Total arsenic, total iron, and total
lead were detected in soil, waste, and groundwater at levels that were elevated relative to
background. However, most of the metals were greatly reduced in concentration or even
eliminated in filtered samples, indicating that they typically are adsorbed to the subsurface
materials and not particularly mobile. However, based on the analytical data, groundwater
appears to be a primary transport mechanism for such inorganics as iron and manganese,
which occurred on the site at levels well above site-specific background, even in filtered
samples.
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Releases of explosives from soil likely have occurred in the past because explosives were
detected in groundwater at the central and western area of the site. High concentrations of
explosives were detected in waste samples, and these explosives likely will contained to
leach into the groundwater. However, the concentrations or explosives are very low, and do
not appear to be a significant source of contamination to groundwater.

TPH likely will continue to be released to groundwater because of their widespread nature.
However, no TPH were detected in monitoring well samples except TPH-DRO detected in

well ISITIMWO06, indicating that TPH have limited mobility in the environment. The higher

sediment associated with in situ samples may have caused the TPH DRO to be detected.

452.6 Migration of Contaminants in Groundwater

Although transport through groundwater is not considered the primary mechanism for the
transport of contaminants because of the low mobility of most site-related chemicals, this
section addresses the migration of contaminants within the groundwater and any potential
migration to the Mattawoman Creek.

Groundwater generally flows from the north to south beneath the site. Monitoring well
ISTIMWO5, located north of Site 11, is the site-specific background monitoring location. The
sample collected from ISIIMWO05 during the RI contained no detectable VOCs or SVOCs.
Trace concentrations of two explosives (1,3-DNB and 2-NT) were detected. Additionally,
inorganics concentrations were comparable to facilitywide background.

Total arsenic, total iron, and total lead were detected at elevated concentrations relative to
background at Site 11, as were the concentrations of several other inorganics. Arsenic was
removed by filtering to concentrations below laboratory detection limits in two of the four
groundwater samples containing arsenic, indicating low mobility in groundwater. Lead was
removed from all filtered samples collected from Site 11 monitoring wells. Concentrations of
other metals such as chromium, copper, nickel, and zinc also experienced significant
declines between unfiltered and filtered samples. These declines suggest limited mobility in
the groundwater by arsenic and lead but not by iron. Iron was detected in most filtered
samples at concentrations that were comparable to unfiltered samples in six of eight
samples. Both iron and manganese appear to be relatively mobile compared to other metals.

At present, it appears that TPH DRO are not a concern in groundwater. TPH DRO was
detected in each in situ sample in concentrations as high as 1,400 pg/L but not in any of the
monitoring well samples. This may indicate that TPH in the subsurface is relatively
immobile. Observed concentrations in in situ samples are likely due to the elevated turbidity
associated with in situ samples.

Few VOCs, SVOCs, or explosives were detected in groundwater. Therefore, a
comprehensive discussion of these is not warranted.

4527 Releases from Groundwater to Surface Water

The Mattawoman Creek is the final receptor of all groundwater from Site 11. Significant past
or ongoing releases of organics or explosives from groundwater to surface water are
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unlikely due to the low concentrations at the site and the low mobility of these in
groundwater.

Release of inorganics from groundwater to surface water is part of the natural hydrologic
cycle and is on-going. It is not clear that elevated levels of inorganic constituents (relative to
concentrations reported in the BIR) observed in groundwater are impacting surface water.
Although a background data set has not been generated for surface water, a review of the
site data indicates that, in general, concentrations are consistent from sample to sample.
Further, concentrations of constituents discussed in Section 4.4.5 are greatly reduced in
surface water relative to groundwater, presumably due to dilution in the surface water.
Also, the data suggest that most inorganics are relatively immobile in the groundwater.
Additionally, as noted above, surface runoff appears to be a more important process for the
transport of contaminants to the Mattawoman Creek. Therefore, release of contaminants
from groundwater to surface water does not appear to be a significant transport process at
Site 11.

453 Conceptual Site Model

The above fate and transport discussions may be summarized into a conceptual site model
that describes the fate and transport mechanisms at Site 11. The conceptual model is
provided in Table 4-13. The primary migration mode at the site appears to be from soil to
sediment in the Mattawoman Creek.

4.6 Baseline Human Health Risk Assessment
This section presents the results of the HHRA for Site 11, the Caffee Road Landfill.

46.1 Data Summary

The only data collected at Site 11 were collected during the RI. The RI data used in the risk
assessment are presented in this section. Table 4-14 lists the samples that were used to
estimate potential exposure and risks for each medium. Figure 4-2 identifies the sampling
locations for surface and subsurface soil, groundwater, sediment, and surface water.

Forty-four surface soil samples (including five duplicate samples) were collected from the
top 6 in. of soil in July of 2000 and February and March of 2002 and analyzed for VOCs,
SVOCs, explosives, and inorganics (Figure 4-2). Thirteen subsurface soil samples were
collected in July 2000 and March of 2002 and analyzed for the same parameters as the
surface soil samples. Four surface soil samples and four subsurface soil samples were
collected from site-specific background locations and were not used to evaluate the risks
associated with exposure to site soil.

Groundwater data collected in September 2000 and March 2002 as part of the RI were
evaluated in the risk assessment. Groundwater samples were collected from seven shallow
monitoring wells (Figure 4-2). Groundwater samples were analyzed for VOCs, SVOCs,
explosives, and inorganics (filtered and unfiltered). A groundwater sample was also
collected from one background well; these data were not used to evaluate the risks
associated with exposure to site-related groundwater. In situ groundwater samples were not
used in the risk assessment.
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Sediment and surface water samples were collected in July 2000 and March 2002. Eleven
surface water samples (including one duplicate sample) and eight sediment samples were
collected from the Mattawoman Creek and the unnamed creek adjacent to Site 11 (Figure 4-
2). The samples were analyzed for VOCs, SVOCs, explosives, and inorganics (filtered and
unfiltered). As discussed in Section 4.6.3.3, exposure to sediment is not evaluated in the
human health risk assessment.

The full set of data used for the HHRA is presented in Appendix G.1a. Appendix G.1b
includes the detected constituents only, and Appendix G.1c is the sample statistics. The
sample statistics include frequency of detection, minimum and maximum detected values,
normal and lognormal arithmetic mean, normal and lognormal standard deviation, results
of W-test, and 95 percent UCL based on the normal and lognormal distribution.

4.6.2 Identification of Chemicals of Potential Concern

Table 4-15 lists the COPCs retained for Site 11. COPCs were retained for all media. The
majority of the COPCs for all media were inorganic constituents. Additionally, a number of
SVOCs, mainly PAHs, were retained as COPCs for the soil, and a few VOCs were retained
as COPCs for the groundwater. The only constituents that were retained as COPCs for the
sediment and surface water do not bioaccumulate in fish tissue. Therefore, there were no
COPCs retained for the fish ingestion pathway, and this pathway was not quantitatively
evaluated in the risk assessment.

perchlorate was detected in four of the 39 surface soil samples, four of the 51 combined
surface and subsurface soil samples, and three of the 10 surface water samples collected at
Site 11. Since, the Region III RBCs for this constituent have been withdrawn from the
October 2003 Tables, provisional values (USEPA, 1999b) provided by the USEPA’s Office of
Research and Development (ORD) have been used for screening purposes. Based on a
provisional interim RfD range of 0.0001 mg/kg-day to 0.0005 mg/kg-day for perchlorate
(USEPA, 1999Db), the resulting provisional action level would be from 7.8 to 39 mg/kg for
soil. The detected concentration of perchlorate in the Site 11 surface soil and combined
surface and subsurface soil is above this level. Therefore, perchlorate is retained as a COPC
for these media.

Similarly, using the above provisional RfDs, a standard default body weight of 70 kg, and a
water ingestion rate of 2 L/day, the lowest resulting provisional action level would be 4
ug/L for groundwater. Multiplying this by ten, as done for the other groundwater RBCs,
results in a provisional action level of 40 pug/L for surface water. The maximum detected
concentration of perchlorate in the Site 11 surface water is below this level. Therefore,
perchlorate is not a COPC for the Site 11 surface water.

46.3 Exposure Assessment

The site-specific exposure assessment includes the information necessary to develop the
exposure scenarios applicable for Site 11. This includes identifying the exposure setting, the
current and future site use, the potentially exposed populations, and the potential exposure
pathways.
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4.6.3.1 Exposure Setting

Site 11, the Caffee Road Landfill, is a former landfill area situated at the end of Caffee Road
extending about 200 ft on either side of the road to the edge of the unnamed creek on the
West and to the Mattawoman Creek on the South. The site is an open area surrounded by
woods. The site is currently used to burn metal debris to “clean” off the explosives prior to
transport to a metal recycling center.

The nearest potable water wells are Well 16A, located 1,400 ft north-northwest, and Well 17,
located 1,600 ft north-northeast.

4.6.3.2 Potentially Exposed Populations

The surface above the Site 11 landfill is used as the Decontamination Burn Point and a large
collection of flashed metal parts is located on top of the unit. A contractor periodically
removes the metal parts for sale off the site. The eastern area of the site is used for drum
storage and waste segregation. Therefore, the current exposed population at Site 11 is the
industrial site workers. Adult and adolescent trespassers/ visitors are also current
potentially exposed populations because access to the site from the Mattawoman Creek is
not restricted by fencing (i.e., there is no fencing around the site). Additionally, current
potentially exposed populations include recreational users of the Mattawoman Creek and
the unnamed creek.

Although unlikely because the site was a landfill, it was conservatively assumed that the site
could be developed and used for industrial or residential activities in the future. Therefore,
the future use receptors include construction workers and adult and child residents, in
addition to the trespasser/visitor, industrial worker, and recreational user.

Shallow groundwater is not currently used as a potable water supply at the base, and is not
anticipated to be used in the future. However, groundwater downgradient of the site could
be used as a potable water supply in the future. Therefore, the shallow groundwater data
from the site will be used as a conservative assessment of groundwater quality down-
gradient of the site for the future exposure scenario.

4.6.3.3 Potential Exposure Pathways

As mentioned in Section 3.3.2.2, a complete exposure pathway has five elements: a source, a
mechanism for release and migration, an environmental transport medium, a point of
potential human contact, and a route of intake. These elements as they apply to Site 11 are
discussed below.

Contaminant Sources Potential sources of contaminants at Site 11 include bulk metal items
and trash, rocket motor casings, exploded building debris, rifles, demilitarized ordnance,
propellant grains residue, and open burning residues, all of which were disposed of in the
landfill. Contaminants appear to have leached from these materials into the soil, and then
leached through the soil to the shallow groundwater, resulting in groundwater
contamination beneath the site. In 1980, NDWIH reportedly removed 5,000 to 6,000 cubic
yards of flashed metal parts from the wetland area.

Release and Transport Mechanisms Releases from soil to sediment and surface water via
surface runoff are likely the most significant processes affecting contaminant migration at
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Site 11. Another transport mechanism for contamination at Site 11 appears to be leaching of
some analytes from the soil to the groundwater and transport in the groundwater.
However, it should be noted that many of the VOCs and the explosives detected in the
shallow groundwater were not detected in the soil samples. Additionally, the majority of
the organic constituents detected in the soil at concentrations above the soil screening level
(SSL) for transport to groundwater were not detected in the groundwater. It is possible that
the majority of the leaching to groundwater occurred during and shortly after the wastes
were disposed of at the site. The majority of the inorganic constituents that were detected in
the soil above the SSL for transport to groundwater was detected in the groundwater and
retained as groundwater COPCs. Shallow groundwater discharges to the Mattawoman
Creek and the unnamed creek, and surface water runoff from the site flows to these two
creeks. This may result in some contamination being transported to the sediment and
surface water in these creeks.

Fate and transport modeling was conducted for volatilization from groundwater during
showering and from an open excavation.

Potential Exposure Points and Exposure Routes Exposure points are locations where humans
could contact contamination. Onsite exposure points include surface soil, subsurface soil,
surface water, sediment, and groundwater beneath the site. Offsite exposure points include
surface water, sediment, and groundwater downgradient of the site. Only onsite exposure
points were evaluated in the risk assessment. It is expected that dilution and attenuation of
any contamination would occur in downgradient locations, and any associated risks would
be less than those at the site.

Potential exposure routes were evaluated for current and potential future site use. Existing
and potential exposure pathways are illustrated in the conceptual exposure model

(Figure 4-10). Exposure scenarios and potentially complete pathways of exposure evaluated
in this risk assessment are presented in Table 4-16 and Appendix G.1d, Table 1.

Current Exposure Routes The only media of potential concern currently accessible at Site 11
are surface soil, surface water, and sediment. Based on current site use, potential receptors
include industrial site workers and adult and adolescent trespassers/visitors exposed to
soil, and recreational adults and children exposed to surface water while swimming in the
Mattawoman Creek and the unnamed creek. Exposure to sediment is not considered a
complete pathway. All of the sediment is completely covered by water, and there is no
shoreline with exposed sediment. Therefore, all of the sediment would be washed from the
skin. The shallow groundwater at the base is not used as a potable supply, and therefore,
there is no current exposure to shallow groundwater.

In summary, the current land use exposure routes for quantitative evaluation include:
e Industrial Worker: incidental ingestion of and dermal contact with surface soil.

e Trespasser/ Visitor (adult and adolescent): incidental ingestion of and dermal contact
with surface soil.

e Recreational (adult and child): incidental ingestion of and dermal contact with surface
water.
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Additionally, ingestion of fish by adult and children recreational users is a potentially
complete pathway that is evaluated qualitatively in the risk assessment.

Future Exposure Routes As discussed above, potential future site use may be industrial or
residential. Future industrial workers, trespassers, residents, and/or construction workers
may be exposed to the site soil (both current surface soil and subsurface soil that may be
placed on the surface due to construction or excavation activities). Construction workers
may also be exposed to shallow groundwater during excavation activities. It was also
conservatively assumed that shallow groundwater may be used as a potable water supply,
although this is highly unlikely. Unfiltered groundwater samples were used to evaluate
both the construction worker and residential exposure scenarios, as discussed in Section
3.3.2.3.

In summary, the future land use exposure routes include the current recreational scenario
and the following:

e Industrial Worker: incidental ingestion of and dermal contact with soil (combined
surface and subsurface soil).

e Trespassers/ Visitors (adult and adolescent): incidental ingestion of and dermal contact
with soil (combined surface and subsurface soil).

e Resident (adult and child): incidental ingestion of and dermal contact with soil
(combined surface and subsurface soil), ingestion of and dermal contact with shallow
groundwater, and inhalation (adults only) of volatile emissions from shallow
groundwater.

e Construction Worker: incidental ingestion of and dermal contact with soil (combined
surface and subsurface soil), and dermal contact with and inhalation of volatile
emissions from shallow groundwater.

The exposure concentrations used to calculate potential risks to each of the receptors are
presented in Appendix G.1d, Tables 3.1 through 3.8. The exposure parameters and equa-
tions used to calculate the risks are presented in Appendix G.1d Tables 4.1 through 4.31.

4.6.4 Risk Characterization

Risks were evaluated for all of the complete exposure pathways identified in Section 4.6.3.
The calculated risks are discussed below.

46.4.1 Soil

Risks were evaluated for exposure to surface soil for current scenarios and exposure to
combined surface and subsurface soil for future scenarios.

Surface Soil RME risk estimates for exposure to surface soil were calculated for an adolescent
and adult trespasser/ visitor and an adult industrial worker under current site use (Appendix
G.1d, Tables 7.1. RME through 7.3.RME, and Tables 8.1.RME through 8.3.RME). The risks are
summarized in Table 4-17. Exposure to surface soil via incidental ingestion and dermal contact
was evaluated. Inhalation of volatile and fugitive emissions from surface soil was not
evaluated because no COPCs were retained for this pathway.
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The noncarcinogenic hazards associated with exposure to surface soil by current adolescent
and adult trespassers/visitors (0.25 and 0.20, respectively) are below USEPA’s target HI of
1.0. The carcinogenic risks associated with exposure to surface soil for these receptors (1x10-
and 3x10-¢) are within USEPA’s target risk range of 1x10-¢ to 1x10+.

The noncarcinogenic hazard associated with exposure to surface soil by current industrial
workers (1.4) exceeds USEPA’s target HI of 1.0. There are no constituents or target
organ/effects with HI’s above 1.0. The carcinogenic risk associated with exposure to surface
soil by an industrial worker (2x10-5) is within USEPA’s target risk range of 1x10-¢ to 1x10-4.

CT noncarcinogenic hazards and carcinogenic risks were calculated for the receptors where
the RME noncarcinogenic hazards and carcinogenic risks exceed 1.0 and 1x10+4, respectively
(Appendix G.1d, Table 7.17.CT and summarized in Table 4-18). The CT noncarcinogenic
hazard due to exposure to surface soil by an industrial worker is below USEPA’s target HI
of 1.0.

Lead was retained as a COPC for surface soil because the maximum detected concentration
of lead exceeds the residential lead screening value of 400 mg/kg. Exposure to surface soil
by a resident is not expected under current site use; however, adult industrial workers may
be exposed to lead in the surface soil. Therefore, the adult lead soil model (USEPA, 1996b)
was run to determine if the concentration of lead in the soil may be a potential health
concern for adult workers (Table 4-19). This model calculates an acceptable concentration of
lead in soil for an adult worker of 1,113 mg/kg. The average concentration of lead in the Site
11 surface soil is 5 mg/kg. The average concentration is based on a lognormal distribution
because this is the distribution the lead surface soil data best fit. Therefore, it is not expected
that exposure to lead in the surface soil by an adult industrial worker would be a potential
concern.

Exposure to lead in the surface soil by an adolescent or adult trespasser is expected to be
less than that of a resident or industrial worker, and is therefore not expected to result in
any adverse health effects.

Combined Surface and Subsurface Soil RME risk estimates for exposure to combined surface
and subsurface soil were calculated for an adult and child resident, a construction worker, an
industrial worker, and an adolescent and adult trespasser/ visitor under potential future site
use (Appendix G.1d, Tables 7.11.RME through 7.16.RME, and Tables 8.10.RME through
8.14.RME). The calculated RME risks are summarized in Table 4-17. It was assumed these
receptors would be exposed to surface and subsurface soil through incidental ingestion and
dermal contact. Inhalation of volatile and fugitive emissions from soil was not evaluated
because no COPCs were retained for this pathway.

The noncarcinogenic hazard due to exposure to soil by an adult resident (1.4) and child
resident (7.7) exceed USEPA’s target HI of 1.0. The hazard is mainly associated with
ingestion and dermal contact with the cadmium and iron detected in the soil.

As discussed in Section 3.3.2.3, the carcinogenic risk for the resident is calculated as a
lifetime age-adjusted risk. The carcinogenic risk associated with exposure to soil by the
resident exposed over his or her lifetime (6x10-%) is within USEPA’s target risk range of 1x10-
6 to 1x104. The risk is primarily associated with ingestion of PAHs and arsenic in the soil.
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The noncarcinogenic hazard associated with exposure to soil by a construction worker (2.8)
is greater than USEPA’s target HI of 1.0. Cadmium and iron contribute the largest amount
to the overall hazard, however, neither of these constituents contribute individual HIs above
1.0. The carcinogenic risk associated with exposure to the soil by a construction worker
(2x10-¢) is within USEPA's target risk range of 1x10-¢ to 1x10-4.

The noncarcinogenic hazard associated with exposure to soil by future industrial workers
(1.1) exceeds USEPA’s target HI of 1.0. There are no constituents or target organ/effects
with HI's above 1.0. The carcinogenic risk associated with exposure to soil by an industrial
worker (2x10) is within USEPA’s target risk range of 1x10-¢ to 1x10-4.

The noncarcinogenic hazards associated with exposure to soil by adolescent and adult
trespassers (0.20 and 0.18, respectively) are below USEPA’s target HI of 1.0. The
carcinogenic risks associated with exposure to the soil by adolescent and adult trespassers
(1x10-¢ and 3x10, respectively) are within USEPA’s target risk range of 1x10 to 1x10-4.

CT noncarcinogenic hazards and carcinogenic risks were calculated for the receptors where
the RME noncarcinogenic hazards and carcinogenic risks exceed 1.0 and 1x10+4, respectively
(Appendix G.1d, Tables 7.20.CT through 7.23.CT, and summarized in Table 4-18). The CT
noncarcinogenic hazard due to exposure to combined surface and subsurface soil by all
receptors are equal to or below USEPA’s target HI of 1.0.

Lead was retained as a COPC for combined surface and subsurface soil because the
maximum detected concentration of lead exceeds the residential lead screening value of 400
mg/kg. Exposure to the combined surface and subsurface soil by a child resident was
evaluated using the IEUBK lead model. Using the mean lead soil concentration of 5 mg/kg
and the default values for the other parameters in the model, the IEUBK evaluation resulted
in a geometric mean blood concentration of 2.9 pg/L blood for children 0 to 72 months old,
which is below USEPA’s recommended level of 10 pg/L. Approximately 99.63 percent of
the population would have a blood lead level below USEPA’s recommended level. Potential
exposure to lead in the soil by residential children is not expected to result in blood-lead
concentrations above USEPA’s recommended levels.

Exposure to soil by an adult industrial worker was evaluated using the adult lead model
(USEPA, 1996b, Table 4-19). This model calculates an acceptable concentration of lead in soil
for an adult worker of 1,113 mg/kg. The average concentration of lead in the Site 11
combined surface and subsurface soil, 5 mg/kg, is below this level. Therefore, it is not
expected that exposure to lead in the surface soil by an adult industrial worker would be a
potential health concern.

Exposure to lead in the surface soil by an adolescent or adult trespasser is expected to be
less than that of a resident or industrial worker, and is therefore, not expected to result in
any adverse health effects.

46.4.2 Groundwater

Shallow groundwater beneath the site is not currently used as a potable water supply and will
not likely be used as a potable water supply in the future. However, shallow groundwater
beneath the site was evaluated as a worst-case risk estimate for potable groundwater use.
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Risk estimates for exposure to shallow groundwater were calculated for child and adult
residents under potential future residential use of the site (Appendix G.1d, Tables 7.6.RME,
7.7.RME, and 7.9.RME, and Tables 8.6.RME and 8.8.RME, and summarized in Table 4-17). It
was assumed that a resident would drink the water, and bathe with the water, resulting in
inhalation of volatiles (adult only) and dermal absorption.

The RME noncarcinogenic hazards associated with use of the groundwater as a potable
residential water supply are above USEPA’s benchmark noncarcinogenic HI of 1.0 for both
the potential future child and adult resident. The noncarcinogenic hazards to a child and
adult resident are 30 and 13, respectively. The hazard is primarily associated with ingestion
of iron and manganese in the groundwater. Aluminum, arsenic, barium, chromium, and
vanadium contribute individual HQs above 1 for the child resident.

As with residential soil exposure, the carcinogenic risk for groundwater for the resident is
presented as a lifetime age-adjusted risk. The RME carcinogenic risk associated with use of
the groundwater as a potable residential water supply exceeds USEPA’s benchmark of
1x10-4to 1x10-6. The residential lifetime carcinogenic risk is 2x10-4. This risk is associated
with ingestion of arsenic in the groundwater.

Exposure to shallow groundwater by a construction worker during excavation was
evaluated as a potential future exposure scenario (Appendix G.1d, Tables 7.8.RME,
7.10.RME, 8.7.RME, and 8.9.RME, and summarized in Table 4-17). The RME
noncarcinogenic risk (0.25) is below USEPA’s benchmark of 1.0. The RME carcinogenic risk
is 2x108, which is below USEPA’s target risk range.

The RME noncarcinogenic hazard for exposure to groundwater by a future adult and child
resident exceeds USEPA benchmark value of 1.0, and the RME carcinogenic risks for
exposure to groundwater by a lifetime resident exceeds a risk of 1x10-4. Therefore, CT
exposure was evaluated for these scenarios. The CT risk estimates are summarized in Table
4-19 (and Appendix G.1d Tables 7.18.CT, 7.19.CT, and 8.15.CT). The calculated CT
noncarcinogenic hazard for an adult resident (3.0) exceeds USEPA’s target HI. The CT
noncarcinogenic hazard for a child resident (9.8) is also greater than USEPA’s target HI. Iron
and manganese contribute the greatest amount to these hazard indices. The CT lifetime
carcinogenic risk of 2x10- is within USEPA’s target risk range.

Lead was retained as a COPC for shallow groundwater because the maximum detected
concentration of lead exceeded the tap water action level of 15 ng/L. Exposure to the lead in
groundwater by a child resident was evaluated using the IEUBK lead model. Using the
mean shallow groundwater concentration of 30 ug/L and the default values for the other
parameters in the model, the IEUBK evaluation resulted in a geometric mean blood
concentration of 5.4 ng/L blood for children 0 to 72 months old, which is below USEPA’s
recommended level of 10 ng/L. Approximately 91 percent of the population would have a
blood lead level below USEPA’s recommended level. Potential exposure to lead in the
groundwater by residential children is not expected to result in blood-lead concentrations
above USEPA’s recommended levels.

46.4.3 Surface Water

Risk estimates for exposure to surface water from the Mattawoman Creek were calculated
for child and adult recreational users (Appendix G.1d, Tables 7.4.RME, 7.5.RME, 8.4.RME,
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and 8.5.RME, and summarized in Table 4-17). It was assumed that a recreational user would
be exposed to the surface water through incidental ingestion and dermal contact. and
dermal absorption.

The noncarcinogenic hazards associated with exposure to surface water by child and adult
recreational users (0.57 and 0.17, respectively) are below USEPA’s target HI of 1.0. The
carcinogenic risks associated with exposure to surface water for these receptors (9x10-7 and
9x107) are below USEPA’s target risk range of 1x10-¢ to 1x10-4.

Lead was retained as a COPC for surface water from the Mattawoman Creek and the
unnamed creek. It is not possible to quantify the risks associated with exposure to lead in
surface water because there are no published toxicity values for lead. The maximum
detected concentration of lead in the surface water is about twice the Safe Drinking Water
Act action level for lead. The average concentration of lead in the surface water is 7 ug/L,
which is below the action level for lead of 15 pg/L. Additionally, exposure to lead in surface
water would be much less than exposure to lead in groundwater. Therefore, it is not
expected that exposure to lead in the surface water would result in any adverse effects to
child or adult recreational users who swim in the Mattawoman Creek or the unnamed
creek.

4.6.4.4 Fish

None of the COPCs (which are all inorganic constituents) for surface water or constituents
detected in the sediment significantly bioaccumulates in fish tissue. Therefore, ingestion of fish
caught in the Mattawoman Creek and the unnamed creek was not quantitatively evaluated in
the risk assessment. It is not expected that the ingestion of fish would result in risks above
USEPA’s target levels.

4.6.4.5 Summary of Total Risks Across Pathways and Media

Table 4-17 and Appendix G.1d, Tables 9.1. RME through 9.12.RME summarize the RME
potential noncarcinogenic hazards and carcinogenic risks to each receptor. Table 4-18 and
Appendix G.1d, Tables 9.13.CT through 9.18.CT summarize the CT potential hazards and
risks to each receptor that have Hls in excess of 1.0 or carcinogenic risks greater than 1x10-4.
Potential risks were summarized for a current adolescent trespasser/visitor, current adult
trespasser/ visitor, current industrial worker, current/future adult recreational user,
current/ future child recreational user, future adult resident, future child resident, future
lifetime resident, future construction worker, future industrial worker, future adolescent
trespasser/ visitor, and future adult trespasser/ visitor. Appendix G.1d, Tables 10.1.RME
through 10.6.RME and 10.7.CT and 10.8.CT show only the chemicals that contribute a
hazard greater than 0.1 or a carcinogenic risk greater than 10-¢ for scenarios with total Hls
greater than 1.0 or total carcinogenic risks greater than 10-4.

The risk assessment results may be summarized as follows:

e Current Trespasser/Visitor, Adolescent (Appendix G.1d, Table 9.1.RME): HI is below
USEPA benchmark value and carcinogenic risk is within USEPA target risk range. No
unacceptable health threats are posed to this receptor for exposure to surface soil.
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e Current Trespasser/Visitor, Adult (Appendix G.1d, Table 9.2.RME): HI is below USEPA
benchmark value and carcinogenic risk is within USEPA target risk range. No
unacceptable health threats are posed to this receptor for exposure to surface soil.

e Current Industrial Worker (Appendix G.1d, Table 9.3.RME): HI exceeds USEPA
benchmark value and carcinogenic risk is within USEPA target risk range. None of the
constituents or target organs/effects alone pose an HI greater than 1.0. The CT current
industrial worker has a HI below the USEPA benchmark value (Appendix G.1d,

Table 9.13.CT). No unacceptable health threats are posed to this receptor for exposure to
surface soil.

¢ Current/Future Recreational User, Adult (Appendix G.1d, Table 9.4.RME): HI is below
USEPA benchmark value and carcinogenic risk is below USEPA target risk range. No
unacceptable health threats are posed to this receptor for exposure to surface water.

e Current/Future Recreational User, Child (Appendix G.1d, Table 9.5.RME): HI is below
USEPA benchmark value and carcinogenic risk is below USEPA target risk range. No
unacceptable health threats are posed to this receptor for exposure to surface water.

¢ Future Resident, Adult (Appendix G.1d, Table 9.6.RME): HI greater than 1.0 from
exposure to both groundwater and combined surface and subsurface soil. Iron,
manganese, and vanadium in groundwater contribute HIs above 1.0. The CT hazard is
also above USEPA’s benchmark value, due to exposure to groundwater (Appendix

G.1d, Table 9.14.CT).

e Future Resident, Child (Appendix G.1d, Table 9.7.RME): HI exceeds 1.0, due to
exposure to groundwater and combined surface and subsurface soil. Aluminum,
arsenic, barium, chromium, iron, manganese, and vanadium in groundwater contribute
HlIs above 1.0, and cadmium and iron in soil contribute Hls above 1.0. The CT future
child resident also has a HI above the USEPA benchmark value due to CT exposure to
groundwater (Appendix G.1d, Table 9.15.CT).

¢ Future Lifetime Resident (Appendix G.1d, Table 9.8.RME): The carcinogenic risk posed
by the Site 11 COPCs to the age-adjusted future lifetime resident is above the target
USEPA risk range. This risk is primarily associated with exposure to groundwater. The
risk associated with groundwater is from ingestion of the arsenic detected in the
groundwater. The risk associated with soil, which alone is below USEPA's target risk
range, is primarily from arsenic. The CT future lifetime resident carcinogenic risk
associated with exposure to groundwater is within the USEPA target risk range
(Appendix G.1d, Table 9.16.CT).

¢ Future Construction Worker (Appendix G.1d, Table 9.9.RME): HI is above USEPA
benchmark value and carcinogenic risk is within the USEPA target risk range. Hazard is
associated with cadmium, and iron detected in soil. However, both cadmium and iron
alone HIs below USEPA’s benchmark value. Groundwater does not contribute to this
hazard. The CT noncarcinogenic hazard is below the USEPA benchmark value
(Appendix G.1d, Table 9.17.CT).

e Future Industrial Worker (Appendix G.1d, Table 9.10.RME): HI is above USEPA
benchmark value and carcinogenic risk is within the USEPA target risk range associated
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with exposure to combined surface and subsurface soil. There are no individual
constituents or target organs/effects with HIs above USEPA’s benchmark value. The CT
noncarcinogenic hazard is below 1.0 (Appendix G.1d, Table 9.18.CT). No unacceptable
health threats are posed to this receptor for exposure to combined surface and
subsurface soil.

¢ Future Trespasser/Visitor, Adolescent (Appendix G.1d, Table 9.11.RME): HI is below
USEPA benchmark value and carcinogenic risk is within the USEPA target risk range.
No unacceptable health threats are posed to this receptor for exposure to combined
surface and subsurface soil.

¢ Future Trespasser/Visitor, Adult (Appendix G.1d, Table 9.11.RME): HI is below USEPA
benchmark value and carcinogenic risk is within the USEPA target risk range. No
unacceptable health threats are posed to this receptor for exposure to combined surface
and subsurface soil.

4.7 Ecological Risk Assessment (Steps 1-3A)

The following presents the SERA and the first part of the BERA for Sites 11 and 17. The sites
were combined for the evaluation because they abut and are hydrologically connected by
The Mattawoman Creek. It should be noted that the data collected during the Area B
investigation is not presented here because, as discussed below, these sites will likely
proceed to the later steps of the BERA. The data will be presented as part of the BERA work
plan

4.7.1  Screening Problem Formulation

Problem formulation involves preparing descriptions of environmental setting, sources, fate
and transport of site chemicals, chemical ecotoxicity, and potential receptors. This infor-
mation is used to build the conceptual model. The conceptual model includes a discussion
of exposure pathways, as well as assessment and measurement endpoints.

47.11 Environmental Setting

Site 11 is the Caffee Road Landfill (Area A) and the burning grounds (Area B; Figure 4-1).
The site is bordered to the west by the unnamed creek and associated emergent wetland and
The Mattawoman Creek to the south (Figure 4-2). Review of historical aerial photos
indicated that filling activities have extended the shoreline into The Mattawoman Creek as
much as 150 ft from its original position. Site reconnaissance verified that the majority of the
Mattawoman Creek shoreline next to Site 11 consists of concrete, debris, and fill.

Until the early 1960s, Site 11 was used for the disposal of bulk metal items and trash, rocket
motor casings, exploded building debris, rifles, demilitarized ordnance, propellant grains
residue and open burning residues. The surface above the landfill is now used as the
Decontamination Burn Point and a large collection of flashed metal parts are located atop
the unit. Flashed metal refers to metal debris that was burned to remove trace amounts of
explosive residue. The eastern area of Site 11 is now used for drum storage and waste
segregation. This site was never permitted as a landfill so there is no organized cover
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material application procedures to secure deposited or stored waste materials. There are no
historical sampling data available for Site 11.

Habitats within the vicinity of Site 11 include mixed hardwood and pine forest, tidal
emergent and open water wetland, the intermittent stream which discharges into the
wetland, and The Mattawoman Creek. Mixed hardwood and pine forest is located on the
hillsides north of the landfill and west of the wetland. The forests are second or third
growth and are dominated by several species of oaks (Quercus spp.) with red maple (Acer
rubrum), sweet gum (Liquidambar styraciflua), and Virginia pine (Pinus virginiana). The forest
understory is dominated by American holly (Ilex opaca). The landfill itself is relatively barren
with compacted soils. Herbaceous vegetation grows in some areas.

The tidal wetland is located at the confluence of the unnamed creek and The Mattawoman
Creek. The marsh is approximately 0.75 acres in size with exposed mudflats at low tide. The
low marsh is dominated by cattail (Typha spp.) and the high marsh is dominated by rose
mallow (Hibiscus palustris), wool grass (Scirpus cyperinus), and soft rush (Juncus effusus). A
sparse mixture of immature trees has established in the marsh including sycamore (Platanus
occidentalis) and black willow (Salix nigra). The marsh edge abutting the landfill is
dominated by clumps of wild rye (Elymus villosus) and black locust (Robinia pseudoacacia).

Fauna previously observed at Site 11 by CH2M HILL natural resources staff include the
marsh wren (Cistothorus palustris), northern flicker (Colaptes auratus), American crow (Corvas
brachyrhynchos), gulls (Larus spp.), gray squirrel (Scirius carolinensis), and white-tailed deer
(O. virginianus).

Site 17 is located east of and immediately adjacent to Site 11 (Figure 6-1). Site 17 is defined as
a 1,000-ft stretch of shoreline along the Mattawoman Creek where metal parts were
discarded. Metals were discarded along the Mattawoman Creek shoreline from the 1960s
until the early 1980s. The disposed materials included rocket motor casings, shipping
containers, empty drums, and various metal parts. The defined areas of this site was
expanded in 1997 to include the forested area 100 ft from the shoreline where dozens of
rusted drums were identified. There are no historic sampling data available for Site 17.

The Mattawoman Creek supports spawning populations of fish including white perch
(Morone americana), yellow perch (Perca flavenscens), American shad (Alosa sapidissima),
blueback herring (Alosa aestivalis), alewife (Alosa pseudoharengus), and largemouth bass
(Micropterus salmoides). The Mattawoman Creek also supports channel catfish (Ictalurus
punctatus) and bluegill (Lepomis macrochirus). The shoreline of the Mattawoman Creek is
gravelly and degraded with discarded metal parts, concrete, and other debris used for
erosion control. Vegetation within the intertidal shore includes wild rye (E. villosus) and
rose-mallow (H. palustris).

The riparian forested buffer is sparsely vegetated with black locust (R. pseudoacacia) and
sweet gum (L. styraciflua). Japanese honeysuckle (Lonicera japonica) is also common within
the buffer. Wild rye (E. villosus) dominates the herbaceous layer. The ground surface is
littered with rusted drums.
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4.7.1.2 Summary of Available Analytical Data

A total of 32 surface soil samples (0-6 in.) were collected during the investigation. Thirty-
two were collected at and upslope of Site 11 (Figure 4-2): thirteen samples were collected
within the Caffee Road Land(fill; six samples were collected from the area surrounding
Buildings 24 and 24A; three samples were collected from a primary drainageway trending
north to south along the west side of Buildings 24 and 24A; six samples were collected from
a predetermined grid pattern; and four samples were collected upslope of the landfill. All
samples were analyzed for TCL organics, TAL inorganics, TPH, perchlorate, explosives,
NG, and PETN. One of the upslope surface soil samples was also analyzed for TOC and pH.

Fifteen surface soil samples were collected near rusted drums located along the shoreline of
the Mattawoman Creek at Site 17 (Figure 6-1). Surface soil samples were analyzed for TCL
organics, TAL inorganics, explosives, NG, PETN, perchlorate, TOC, and pH.

There were 13 sediment and surface water samples collected from Sites 11 and 17 combined
(Figures 4-2 and 6-2). Sediment samples were collected from the same locations as surface
water samples. Four samples were collected in the Mattawoman Creek immediately south
of the Caffee Road Landfill. One sample was collected in the stream upgradient of the tidal
wetland. Two samples were collected in the tidal wetland. Six samples were collected in the
Mattawoman Creek along the length of Site 17. Sediment samples were analyzed for TCL
organics, TAL inorganics, TPH, explosives, NG, PETN, and perchlorate. Surface water
samples were analyzed for the same plus filtered TAL metals.

47.1.3 Ecotoxicity and Potential Receptors

Because a variety of wastes were disposed of at the site and the type and quantity of
disposal is unknown, there is no one chemical or set of chemicals that are expected to be of
primary ecological concern at the site. Based on what is known about the site, metals and
explosives are likely to be present. Each of these classes can potentially affect aquatic and
terrestrial receptors under certain circumstances.

Receptors potentially exposed to soil contaminants at Sites 11/17 include organisms that
have significant direct contact with soil or consume prey that live in the soil or leaf litter.
These could include plants, soil invertebrates, and birds or mammals that consume plants or
invertebrates. If chemicals that biomagnify are present, top consumers such as raptors or
foxes could also be exposed to potentially significant levels of chemicals in their diet.

If chemicals are present in the intermittent stream, tidal wetland, or the Mattawoman Creek,
potential receptors include aquatic plants, invertebrates, and fish. If chemicals that
biomagnify are present, semi-aquatic organisms that feed in these areas may also be
potential receptors (e.g., raccoon and great blue heron).

47.1.4 Preliminary Conceptual Model

Information on the habitat features and the fate and transport of the chemicals detected at
the site were used to build the preliminary conceptual model (Figure 4-11). The conceptual
model addresses complete exposure pathways, receptors, and endpoints.
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Exposure Pathways The soils at Sites 11 and 17 are known to have been impacted by past
disposal activities. Key exposure routes for ecological receptors include ingestion of
chemicals adsorbed to soil (invertebrates) and direct contact with chemicals in the soil
(invertebrates and plants). Other organisms that forage in the area are also potentially
exposed to chemicals by direct contact, incidental ingestion of soil, and ingestion of
invertebrates and/or plants that have accumulated body burdens.

Chemicals may have transported to site water bodies through direct disposal, transport of
eroded soil from upland areas, or groundwater discharge. If chemicals are present in the
tidal wetland and the Mattawoman Creek, direct contact with and ingestion of surface water
and sediment may be relevant exposure pathways. In addition, organisms using the aquatic
system such as herons, raccoons, and frogs may be exposed to chemicals through the
ingestion of plant or animal tissues with chemical burdens.

Assessment and Measurement Endpoints The conclusion of problem formulation includes
the selection of assessment and measurement endpoints, based on the preliminary
conceptual model. Based on the habitat and types of contaminants potentially present, eight
assessment endpoints were chosen to evaluate the potential risk to ecological receptor
populations from chemicals disposed of at Sites 11 and 17. Each assessment endpoint and
corresponding representative species or community is described below.

1. Growth, survival, and reproduction of soil invertebrate communities — Soil
invertebrates, such as earthworms, promote soil fertility by breaking down organic
matter and releasing nutrients. They also improve aeration, drainage, and aggregation of
soil, and serve as a forage base for many terrestrial species. The soils at the site will
support fewer insectivorous birds and mammals if chemical concentrations are limiting
the growth, survival, and reproduction of soil invertebrate communities.

2. Growth, survival, and reproduction of terrestrial plant communities —Plants provide
food, cover, and nesting material for many animals. The soils at the site will support
fewer birds and mammals if chemical concentrations are limiting the growth, survival,
and reproduction of plants.

3. Growth, survival, and reproduction of benthic invertebrate communities — Healthy,
viable sediment invertebrate communities are necessary for a well-developed and
balanced aquatic ecosystem. Benthic invertebrates influence nutrient cycling and
availability, and sediment condition. By serving as prey species for many upper trophic
predators (e.g., fish), they are critical to the sustenance of the communities of upper
trophic level species. The sediments at the site will support fewer fish and other upper
trophic level species if chemical concentrations are limiting the growth, survival, and
reproduction of benthic invertebrates.

4. Growth, survival, and reproduction of aquatic plant communities —Plants provide
food, cover, and nesting material for many animals. The sediments at the site will
support fewer fish and other animals if chemical concentrations are limiting the growth,
survival, and reproduction of aquatic plants.

5. Growth, survival, and reproduction of water column organisms — Water column
organisms (e.g., phytoplankton) form the foundation of aquatic food chains. These
organisms are primary producers and consumers that are important in nutrient and
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energy recycling in aquatic ecosystems. By serving as the base of the food chain, they are
critical to the sustenance of the communities of upper trophic level species, such as fish.
Fish provide a critical link in the nutrient and energy transfer within aquatic ecosystems.
Fish are important consumers of plants, invertebrates, and other fishes (as well as other
organisms in some cases). Fish are prey for many species of mammals and birds. Many
fish species are also valued by society for food and recreation.

Growth, survival, and reproduction of insectivorous terrestrial birds — These
receptors consume insects or other soil invertebrates. They are second order consumers,
and thus susceptible to exposure to bioaccumulative chemicals. Many insectivores also
have significant direct contact with soils while foraging. American robin (Turdus
migratorius) was chosen to represent this assessment endpoint. Robins live in a variety of
habitats, including woodlands, swamps, suburbs, and parks. Robins forage on the
ground in open areas, along edge habitats, or along the edges of streams. They forage
along the ground for ground-dwelling invertebrates and search for fruit and foliage-
dwelling insects in low tree branches (USEPA, 1993). The 7-day robin hatchling was
used as the ecological receptor because it is more susceptible to exposure to
bioaccumulative chemicals than adult robins because its diet is mainly composed of
earthworms.

Growth, survival, and reproduction of carnivorous terrestrial birds — These receptors
are top level predators and are susceptible to bioaccumulative chemicals, especially
those that have the potential to biomagnify through terrestrial food chains. The
American kestrel (Falco sparverius) was chosen to represent this endpoint. They are
found in open to semi-open areas and near the edges of groves. American kestrels eat
small mammals, birds, and invertebrates (USEPA, 1993).

Growth, survival, and reproduction of insectivorous terrestrial mammals —These
receptors consume insects or other soil invertebrates. They are second order consumers,
and thus susceptible to exposure to bioaccumulative chemicals. Many insectivores also
have significant direct contact with soils while foraging. Short-tailed shrew (Blarina
brevicauda) was chosen to represent this assessment endpoint. Short-tailed shrews live in
a wide variety of habitats and need cool, moist conditions (Randolf, 1973). They eat
insects, wormes, snails, and other invertebrates (Robinson and Brodie, 1982).

Growth, survival, and reproduction of omnivorous wetland mammals — These
receptors are third order consumers and are thus more susceptible to bioaccumulative
chemicals, especially those that have the potential to biomagnify in food webs. The
raccoon (Procyon lotor) was chosen to represent this endpoint. The raccoon is the most
abundant and widespread medium-sized omnivore in North America (USEPA, 1993).
They are opportunistic feeders and eat fruits, nuts, insects, frogs, eggs, and virtually any
other edible material that is available.

Growth, survival, and reproduction of herbivorous terrestrial mammals —These
receptors are primary consumers, feeding on plants. Many of the species in this group
are prey for upper trophic levels. The meadow vole (Microtus pennsylvanicus) was chosen
to represent this assessment endpoint. The meadow vole inhabits areas where there is
good grass cover. It consumes primarily shoots, grasses, and bark (USEPA, 1993).
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11. Growth, survival, and reproduction of carnivorous terrestrial mammals — These
receptors are top level consumers and are thus most susceptible to bioaccumulative
chemicals, especially those that have the potential to biomagnify through terrestrial
foodchains. The red fox (Vulpes vulpes) was chosen to represent this endpoint. Red fox
utilize many different types of habitats including salt marshes, cropland, rolling
farmland, brush, pastures, hardwood stands, and coniferous forests. Their diet consists
primarily of small mammals including meadow voles, mice, and rabbits. They also
consume plant material, mainly in the summer and fall when fruits, berries, and nuts
become available.

12. Growth, survival, and reproduction of insectivorous wetland birds — These receptors
are 2nd order consumers and are susceptible to exposure to bioaccumulative chemicals.
The marsh wren (Cistothorus palustris) was selected to represent this endpoint. Marsh
wrens inhabit emergent wetlands and consume insects.

13. Growth, survival, and reproduction of piscivorous birds — Avian piscivores (fish
eaters), such as the great blue heron (Ardea herodias), are important upper trophic level
consumers in aquatic ecosystems. In this function, they are often reflective of ecosystem
health, and are particularly susceptible to toxins that bioaccumulate in the food chain. In
their function as a predator, they serve to maintain a balance in fish populations versus
forage abundance and available habitat. Many such birds are also valued by society for
their visual and vocal traits. The great blue heron was chosen as the surrogate species to
represent this assessment endpoint. Fish are preferred prey, but they also feed on
amphibians, reptiles, insects, crustaceans, birds, and mammals (Alexander, 1977; Peifer,
1979).

Although potentially complete exposure pathways exist for reptiles and amphibians, they
were not specifically selected as receptors because information on the toxicological effects of
chemicals on adult amphibians and reptiles via ingestion is limited. The assessment
indirectly evaluates these groups because there are receptors included in the assessment that
have similar diets to reptiles and amphibians (such as the shrew).

The corresponding measurement endpoints associated with each assessment endpoint were
defined as follows:

Assessment Endpoints Measurement Endpoints

Growth, survival, and Comparison of HQs for soil invertebrates to a target HQ of 1. Medium-specific
reproduction of soil HQs are calculated for individual contaminants by dividing the maximum soil
invertebrate => concentration by a soil benchmark that is intended to be protective of soll
communities. invertebrates.

Growth, survival, and Comparison of HQs for terrestrial plants to a target HQ of 1. Medium-specific
reproduction of terrestrial HQs are calculated for individual contaminants by dividing the maximum soil
plant communities. = concentration by a soil benchmark that is intended to be protective of

terrestrial plants.

Growth, survival, and Comparison of HQs for benthic invertebrates to a target HQ of 1. Medium-
reproduction of benthic specific HQs are calculated for individual contaminants by dividing the
invertebrate = maximum sediment concentration by a benchmark that is intended to be
communities. protective of benthic invertebrates.

Growth, survival, and Comparison of HQs for aquatic plants to a target HQ of 1. Medium-specific
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Assessment Endpoints

Measurement Endpoints

reproduction of aquatic
plant communities.

Growth, survival, and
reproduction of water
column organisms.

Growth, survival, and
reproduction of
insectivorous terrestrial
birds.

Growth, survival, and
reproduction of
carnivorous terrestrial
birds.

Growth, survival, and
reproduction of
insectivorous terrestrial
mammals.

Growth, survival, and
reproduction of
omnivorous wetland
mammals.

Growth, survival, and
reproduction of
herbivorous terrestrial
mammals.

Growth, survival, and
reproduction of
carnivorous terrestrial
mammals.

Growth, survival, and
reproduction of
insectivorous wetland
birds.

Growth, survival, and
reproduction of
piscivorous birds.

HQs are calculated for individual contaminants by dividing the maximum
sediment concentration by a benchmark that is intended to be protective of
aquatic plants.

Comparison of HQs for water column organisms to a target HQ of 1. Medium-
specific HQs are calculated for individual contaminants by dividing the
maximum surface water concentration by a surface water benchmark that is
intended to be protective of aquatic life.

Comparison of HQs for robin to a target HQ of 1. Receptor-specific HQs are
calculated for individual contaminants by dividing an estimated maximum level
of exposure (dose) by NOAELs and LOAELSs.

Comparison of HQs for kestrel to a target HQ of 1. Receptor-specific HQs are
calculated for individual contaminants by dividing an estimated maximum level
of exposure (dose) by NOAELs and LOAELSs.

Comparison of HQs for short-tailed shrew to a target HQ of 1. Receptor-
specific HQs are calculated for individual contaminants by dividing an
estimated maximum level of exposure (dose) by NOAELs and LOAELs.

Comparison of HQs for raccoon to a target HQ of 1. Receptor-specific HQs
are calculated for individual contaminants by dividing an estimated maximum
level of exposure (dose) by toxicity values that are associated with NOAELs
and LOAELs.

Comparison of HQs for meadow vole to a target HQ of 1. Receptor-specific
HQs are calculated for individual contaminants by dividing an estimated
maximum level of exposure (dose) by NOAELs and LOAELs.

Comparison of HQs for red fox to a target HQ of 1. Receptor-specific HQs are
calculated for individual contaminants by dividing an estimated maximum level
of exposure (dose) by NOAELs and LOAELSs.

Comparison of HQs for marsh wren to a target HQ of 1. Receptor-specific
HQs are calculated for individual contaminants by dividing an estimated
maximum level of exposure (dose) by NOAELs and LOAELSs.

Comparison of HQs for great blue heron to a target HQ of 1. Receptor-specific
HQs are calculated for individual contaminants by dividing an estimated
maximum level of exposure (dose) by NOAELs and LOAELSs.

4.7.2  Analysis

The ecological exposure estimation was conducted as described in Section 3.4. Site-specific
modifications are addressed below.
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4721 Site-Specific Ecological Effects Evaluation

The TOC-adjustable soil screening values were adjusted using the average soil percent TOC
of 5.4 percent. Sediment and surface water screening values were adjusted based on

1.7 percent TOC and a hardness of 42.6 mg/L, respectively. Salinity measurements collected
during the site reconnaissance in April 2001 showed the surface water in the Mattawoman
Creek to be slightly brackish. Therefore, a set of brackish screening values was developed
for site sediment and surface water.

4722 Site-Specific Ecological Exposure Estimation

Exposure parameters (i.e., ingestion rates and dietary composition) for each receptor species
are presented in Table 4-20. The diet of the American robin is for a 7-day old hatchling. It
includes earthworms and soil, but no plant material.

4.7.3  Screening-Level Risk Calculations

The SERA indicated that some detected inorganics and PAHs in soil may impact the
growth, survival, and/or reproduction of soil invertebrates and plants (Table 4-21).
Preliminary COPCs for soil invertebrates and plants included multiple chemicals from all
classes. The majority of these preliminary COPCs were chemicals that were not detected but
had maximum detection limits in excess of screening values, or chemicals for which no
medium-specific screening value was available.

For sediment, screening-level risk calculations indicated that some detected inorganics,
PAHs, explosives, and acetone may impact the growth, survival, and/or reproduction of
benthic invertebrates and plants (Table 4-22). As for soil, the preliminary COPC list for
sediment is long due to chemicals that were not detected but had maximum detection limits
in excess of screening values, or chemicals for which no medium-specific screening value
was available.

For surface water, the SERA calculations indicated several detected inorganics may pose a
risk to water column receptors (Table 4-23). As for the other two media, the preliminary
COPC list included multiple contaminants from all classes.

The results of food chain modeling showed that two or more detected inorganics at the site
potentially pose a risk to every receptor category (Table 4-24). The preliminary COPCs also
included five organics without reference toxicity values and hexachlorobenzene, which had
a maximum detection limit in excess of the reference toxicity value.

474  Refinement of Conservative Exposure Assumptions (Step 3A)

In Step 3A, exposure assumptions are refined and risk estimates (i.e., HQs) are recalculated.
Risk is again characterized and uncertainties associated with the conclusions are described.
If re-evaluation of the conservative exposure assumptions supports an acceptable risk
determination then the site may exit the ecological risk assessment process (CNO, 1999).

47.4.1 Exposure Assumption Refinements

The results of Steps 1 and 2 (i.e., the SERA) indicated that, based on a set of conservative
assumptions, there are multiple chemicals that may pose a risk to several receptor
communities/species used in the screening assessment. The set of preliminary COPCs
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includes chemicals with HQs in excess of 1 and chemicals for which assessment data were
unavailable.

Assumptions and methods that were modified for the calculation of medium-specific and
food chain hazard quotients are listed below, along with justification for each modification.

¢ Maximum chemical concentrations were replaced by average chemical concentrations.
For individual mammalian and avian receptors, average chemical concentrations
provide a better estimate of the likely level of chemical exposure because each of the
receptors would be expected to forage in several different areas of the site, and, in many
cases, off the site. With adequate spatial coverage, central tendency measures are
appropriate for evaluating impacts to populations of soil invertebrates and plants. While
locations of maximum concentration may be important to individuals, the average value
at the site can be more instructive with regard to the level of impact that might be
expected at the population level.

e Central tendency estimates for body weight and ingestion rate were used to develop
exposure estimates, rather than minimum body weights and maximum ingestion rates.
The use of central tendency parameters is more relevant because they represent the
characteristics of a greater proportion of the individuals in the population.

Exposure parameters are presented in Table 4-25.

4742 Refined Risk Calculations

For soil invertebrates and plants, the mean concentrations of 10 inorganics (aluminum,
cadmium, chromium, copper, iron, lead, mercury, silver, vanadium, and zinc) exceeded soil
screening values (Table 4-26). HQs ranged from 3.6 to 217.

For sediment invertebrates and aquatic plants, the mean concentration of 11 detected
inorganics (arsenic, barium, cadmium, copper, cyanide, lead, manganese, mercury, nickel,
silver, and zinc) exceeded screening values (Table 4-27). HQs ranged from 1.1 to 134. There
were also several detected organics with HQs greater than 1. Benzo(a)anthracene,
benzo(k)fluoranthene, dibenzo(a,h)anthracene, and phenanthrene had HQs between 1

and 5. The explosives 1,3,5-trinitrobenzene, 1,3-dinitrobenzene, and 2,6-dinitrotoluene had
HQs between 1 and 6. Acetone was the only VOC with a HQ greater than 1.

For surface water, manganese was the only detected chemical with a HQ greater than 1
(Table 4-28).

Refined risk calculations for food chain receptors are shown in Table 4-29. There were
exceedances of LOAEL-based HQs for short-tailed shrew (copper, lead, mercury), robin
(lead), kestrel (lead), great blue heron (lead and mercury), and wren (lead). For one or more
receptors, there were also NOAEL-based exceedance for arsenic, cadmium, and zinc.

4743 Risk Characterization

The concentrations of aluminum, cadmium, chromium, copper, iron, lead, mercury, silver,
vanadium, and zinc exceeded soil screening values. Of these, only aluminum and vanadium
were present at concentrations that are consistent with NDWIH background levels (B&RE,
1997), as demonstrated below. Note that in the following discussion, the full sample
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designations have been truncated for ease of reference (e.g., IS11SD02 is referred to as

SD02).

Site Average

Surface Soil

(mg/kQg) Background Average

Inorganic (n =43) (mg/kg) (n = 12 or 14) Ratio
Aluminum 8,821 7,874 1.1
Cadmium 16.3 0.22 74
Chromium 29.3 12 24
Copper 413 5.15 80
Iron 43,429 10,290 4.2
Lead 3,579 20 179
Mercury 1.67 0.043 39
Silver 7.25 NA NA
Vanadium 23.6 19.2 1.2
Zinc 1,040 18.1 57

Cadmium, chromium, copper, iron, lead, mercury, silver, and zinc were present at higher

concentrations than those in the NDWIH background data set. Maximum concentrations of

these inorganics were detected at Site 11, each at a different sampling location.

A similar background comparison was conducted for sediment. Brown and Root (1997)

presented average inorganic concentrations for six samples collected near the mouth of the

Mattawoman Creek. Comparisons to site averages are shown below:

Site Average

Sediment Background

(mg/kQg) Average (mg/kg)

Inorganics (n =13) (n=6) Ratio
Arsenic 12.1 15 0.81
Barium 82.7 NA NA
Cadmium 3.72 0.8 4.7
Copper 244 32 7.6
Cyanide 1.02 NA NA
Lead 6,261 38 165
Manganese 408 1,200 0.34
Mercury 0.19 0.3 0.63
Nickel 23.3 35 0.67
Silver 3.85 NA NA
Zinc 618 186 3.3
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Site Average  Sediment Background
(mg/kg) Average (mg/kg)
Inorganics (n=13) (n=6) Ratio

In sediment, concentrations of arsenic, manganese, mercury, and nickel were consistent
with background levels. The other seven inorganics that exceeded screening values (barium,
cadmium, copper, cyanide, lead, silver, and zinc) were all selected as COPCs. Each may
pose a risk to sediment invertebrates or aquatic plants. Maximum concentrations of these
COPCs were observed in the Mattawoman Creek, not in the stream or tidal wetland
abutting the western edge of Site 11. In addition, the location of maximum concentration for
five of the six was at Site 11. Although the maximum concentration of cadmium was
detected at Site 17, it was the sediment sample (SD06) closest to Site 11 and the Caffee Road
Landfill.

Benzo(a)anthracene (HQ=1.4) was detected twice (Site 11, SD02 at 250 ng/kg and Site 11,
SDO06 at 91 ng/kg). Benzo(k)fluoranthene (HQ=1.2) was detected once (Site 11, SD02 at

170 png/kg). In each case, only the maximum detected concentration exceeded the screening
value and both locations of maximum detection were at Site 11, SD02, in the Mattawoman
Creek adjacent to Caffee Road Landfill. There were two additional PAHs that were detected
in the Site 11, SD02 soil sample with average site concentrations in excess of the screening
value. Locations of maximum detection for four of the seven detected explosives were also
at Site 11 (sample SD02). Two of these detections exceeded the screening value. Due to the
number of exceedances of PAH and explosives benchmarks, these groups are selected as
COPCs in the area between SD01 and SD03, encompassing sample location SD02.

Acetone was also detected in 3 of 7 sediment samples (HQ=3.3). Because acetone is a
common laboratory contaminant and acetone was not stored at the site, it was not selected
as a COPC.

In water, manganese was the only detected chemical with a HQ in excess of 1. The total
manganese concentration was consistent across all samples, ranging from 87.4 ug/L to

134 pg/L. The filtered concentration exceeded the screening value of 10 pg/L in four of the
six detections. Three of the exceedances were samples located in the stream and tidal
wetland to the west (SW05, SW06, and SW07) of Caffee Road Landfill. In those sample the
dissolved fraction was 61 to 92 percent of the total. This percentage is high, suggesting that
there may have been breakout during the filtering process. Water depth was shallow at
these locations (4 to 6 in.), increasing the chance of obtaining a sample with more suspended
solids. Because the concentrations of total manganese were consistent across the site and
manganese is not a COPC in soil or sediment it likely poses minimal risks to ecological
receptors populations. It was therefore not selected as a COPC.

Copper, lead, and mercury were selected as COPCs for food chain receptors. By endpoint,
COPCs are as follows:

e Insectivorous terrestrial mammals —copper, lead, mercury
e Insectivorous terrestrial birds—lead

e Carnivorous terrestrial birds —lead

e DPiscivorous birds—lead and mercury
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e Wetland insectivorous birds —lead

4.7.4.4 Uncertainty

There is uncertainty associated with the fact that there were some chemicals that were not
detected, but had mean concentrations (based on one-half the detection limits) that exceeded
direct contact screening values. These occurrences were limited, occurring in 5, 6 and 9
percent of cases for soil, surface water, and sediment, respectively.

Screening values were also not available for some organics. The majority of these
occurrences were for compounds that were not detected. The relatively few detections of
SVOCs, VOCs, and explosives tended to be at low concentrations, and, for those with
screening values, most HQs were less than 1. Overall, the frequency of detection and
magnitude of detections suggest that organics are not of concern at the site, with the
exception of the area of sediment identified in the Mattawoman Creek. As such, the lack of
screening values for some organics carries only a limited amount of uncertainty.

The few unavailable ingestion-based screening values were associated with compounds that
were not detected at the site.

4745 Risk Conclusion

As outlined in the risk characterization section, there are several inorganics in sediment and
soil that were selected as COPCs. These inorganics may pose a risk to soil invertebrates,
plants, insectivorous birds and mammals, carnivorous terrestrial birds, and piscivorous
birds. In addition, PAHs and explosives in sediment along a 300-ft stretch of the
Mattawoman Creek may pose a risk to benthic invertebrates and aquatic plants. Based on
preliminary reviews of concentration distribution, the soil and sediment in the vicinity of
the Caffee Road Landfill at Site 11 will likely be the focus of additional risk assessment
work.

The next steps in the ecological risk assessment process are Step 3b and Step 4. In Step 3b,
the problem formulation is revised. Step 3B will include additional analysis of the
distribution of chemicals at the site. This will assist in determining which COPCs and
specific areas require additional evaluation. Step 4 is the BERA work plan. The work plan
defines what additional information should be collected and how it will be used to further
evaluate risk at the site.

4.8 Summary and Conclusions

481 General

An initial remedial investigation was conducted at the landfill portion of Site 11. The
objectives of the RI were to determine: 1) the extent of waste at the site; 2) whether or not the
waste is a source of contamination at the site; 3) whether or not soils have been impacted;
and 4) whether or not the creeks adjacent to the site have impacted. Field activities were
conducted between July 20 and August 9, 2000. The work consisted of waste sampling,
surface soil sampling, subsurface soil sampling, waste sampling, sediment sampling, surface
water sampling, groundwater grab sampling, monitoring well installation.
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A follow-up Rl investigation was conducted on the eastern portion of the site (the former
burning grounds). The objectives of the second RI investigation were to determine: 1)
whether or not environmental media have been impacted by the former burning pits; (2) if
waste is present in the area east of Building 1607; (3) the extent and thickness of waste, if
present; and (4) whether or not environmental medial have been impacted from past land
use in the area between Building 1607 and the former burning pits. Field activities were
conducted between February 25 and March 26, 2002. The work consisted of surface and
subsurface soil sampling, sediment and surface water sampling, and monitoring well
installation and sampling.

The upper 5 ft of the subsurface is primarily fill material characterized by a clayey sand and
gravel containing wood fragments, glass, and brick. This is underlain by sandy and clayey
silts with thin clay lenses of the Quaternary. The Quaternary deposits are present to depths
greater than 32 ft bgs. Groundwater generally flows from north to south and discharges to
the Mattawoman Creek.

The RI objectives of both investigations were met. The lateral extent and depth of waste
disposed of at the site were determined using soil borings. Samples of the waste had similar
types of SVOCs, metals, and explosives as did the subsurface soil, strongly suggesting that
the waste has contaminated the underlying soil. However, there are few contaminants in
groundwater, indicating that the waste has not severely affected the groundwater quality.

Data generated from environmental sampling from the burning grounds indicate that past
operations have impacted soil and sediment. As with Area A, few contaminants were
detected in groundwater and surface water.

There is little question that past operations have impacted surface soils in both areas
because many analytes were detected in surface soil at concentrations well above both
facilitywide and site-specific background. Finally, there is evidence that metals in surface
soil have contaminated sediment in the adjoining creeks.

4.8.2 Nature and Extent of Contamination

The nature and extent of contamination at Site 11 were evaluated based on a “short list” of
analytes identified by concentrations and persistence at the site. Additionally, inorganics
were compared to facilitywide background concentrations.

For simplicity, the landfill and burning grounds are referred to as Areas A and B,
respectively.

Surface and subsurface soils in Area A contained few volatile organic compounds (VOCs) at
low concentrations and several SVOCs widely distributed across the landfill and in its
vicinity (including around Building 24). Concentrations were greatly reduced in subsurface
soils as compared to surface soils. Metals in surface soil were detected at their highest levels
and greatest frequency in the western and central part of the site and around Building 24.
Numerous surface and subsurface soil samples contained arsenic, iron, and lead at
concentrations above their background 95 percent upper confidence limits (UCLs). Total
petroleum hydrocarbons — diesel range organics (TPH DRO) were observed to have a
widespread distribution in surface soil and concentrations ranged as high as 400 mg/kg.
Several explosives were detected in surface soil, particularly in the western part of the site,

4-50 WDC011910001.DOC/KTM



4—SITE 11 CAFFEE ROAD LANDFILL

including a high concentration of perchlorate. Few explosives were detected in subsurface
soil, although one high value of perchlorate present.

Surface and subsurface soils in Area B contained few VOCs at low concentrations. SVOCs
were present in numerous surface samples and all but one subsurface sample.
Concentrations generally decrease from surface to subsurface soil. Notably, concentrations
increase from 1S115544 to IS115B44, located at one of the former burning pits. Metals in
surface soil did not show a distinct pattern. Metals in subsurface soil are generally reduced
as compared to surface soils The highest levels and greatest frequency occur at one of the
former burning pads. TPH DRO were not detected in surface soil but detected in some
subsurface soil samples. Concentrations were low. Two explosives (nitroglycerine and
perchlorate) were detected in surface soil. No detections of explosives were observed in
subsurface soil.

Only very low concentrations of VOCs and SVOCs were detected in groundwater at both
Areas A and B. Total arsenic was detected in four monitoring well samples in Area A and
one sample in Area B but not detected in the background data set. Iron was detected in all
wells, at similar concentrations in both unfiltered and filtered samples. The calculated mean
concentration of iron in groundwater in Area A is greater than 2.5 times the background
mean. The calculated mean concentration of iron in groundwater in Area B is greater than
two times the background mean. Total lead was detected in all eight of the monitoring wells
but was not detected in the background data set. In general, metals were lower in
concentration in filtered samples than in unfiltered samples, suggesting that many of the
metals remain adsorbed to solid material in the subsurface. Few explosives (and only at low
concentrations) and little TPH-DRO were detected in groundwater.

In sediment, only low concentrations of VOCs, SVOCs, explosives, and TPH-DRO were
detected. However, several metals, including arsenic, iron, and lead, were detected above
background in the sediments, particularly in the Mattawoman Creek. Concentrations of
almost all analytes in surface water were too low to warrant extensive discussion.

Based on a review of the data and knowledge of the site, it appears the primary mechanism
for the spread of inorganics is runoff. The evidence for this is as follows:

e The site is almost entirely unvegetated.

¢ Concentrations of contaminants in subsurface soil are greatly reduced as compared to
surface soil samples.

¢ Concentrations in sediment are elevated as compared to background.

It is likely that such inorganics as iron and manganese are being transported in groundwater
to surface water. However, concentrations of these metals in surface water are not elevated
with respect to background.

4.8.3 Human Health Risk Assessment

The human health risk assessment (HHRA) indicates that there are potential human health
hazards and risks above United States Environmental Protection Agency (USEPA) target
levels associated with exposure to surface soil, combined surface and subsurface soil, and
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groundwater. Hazards and/ or risks above USEPA target levels may occur for potential
future industrial or residential site use.

Under current site use the hazard to the industrial site worker slightly exceeds the USEPA
benchmark value, however, there are no individual constituents or target organs/effects
with hazards above USEPA’s benchmark value. Additionally, the hazard calculated using
the central tendency (CT) assumptions is below USEPA’s target level. Therefore, there is no
unacceptable hazards under current site use.

Although unlikely, future residential use of the site may result in hazards and risks to
children and adults above USEPA’s target levels. Exposure to cadmium and iron in the soil,
and aluminum, arsenic, barium, and chromium in the groundwater are the main
contributors to the hazards and risks. The maximum detected concentrations in
groundwater were used as the groundwater exposure point concentrations because less
than five samples were available, which may result in an over-estimation of the risk. The
concentrations of all of these inorganic constituents are greater than the concentrations
detected in the site-specific background groundwater and soil samples.

Future industrial use of the site may result in a reasonable maximum exposure (RME)
hazard slightly above USEPA target levels associated with exposure to soil by an industrial
worker. However, none of the individual constituents pose a hazard above USEPA target
levels, and there are no target organs/effects with a hazard above USEPA’s target level.
Additionally, the CT hazard is below 1.0. A future construction worker may have a hazard
slightly above 1.0 because of exposure to the cadmium and iron (neither pose a hazard
above USEPA’s target level alone) detected in the soil. The CT hazard for the construction
worker is below 1.0.

Future industrial use of the site may result in a reasonable maximum exposure (RME)
hazard slightly above USEPA target levels associated with exposure to soil by an industrial
worker. However, none of the individual constituents pose a hazard above USEPA target
levels, and there are no target organs/ effects with a hazard above USEPA’s target level.
Additionally, the CT hazard is below 1.0. A future construction worker may have a hazard
slightly above 1.0 due to exposure to the cadmium and iron (neither pose a hazard above
USEPA’s target level alone) detected in the soil. The CT hazard for the construction worker
is below 1.0.

4.8.4  Ecological Risk Assessment

There are several inorganics in sediment and soil that were selected as COPCs. These
inorganics may pose a risk to soil invertebrates, plants, insectivorous birds and mammals,
carnivorous terrestrial birds, and piscivorous birds. In addition, PAHs and explosives in
sediment along a 300-ft stretch of the Mattawoman Creek may pose a risk to benthic
invertebrates and aquatic plants. Based on preliminary reviews of concentration
distribution, the soil and sediment in the vicinity of the Caffee Road Landfill at Site 11 will
likely be the focus of additional risk assessment work.
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4.9 Conclusions

The human health and ecological risk assessments determined that there are potentially
unacceptable risks associated with soil, sediment, and groundwater at Site 11. Following
submittal of the draft final RI report in August 2002, the Navy, in agreement with the EPA
and MDE, will address each medium as follows:

Sediment - A Baseline Ecological Risk Assessment (BERA) will be conducted to assess
potential ecological risk from contaminants along the shoreline and in the unnamed creek.
Therefore, recommendations for sediment will await the results of the BERA, which will
provide more site-specific information regarding potential ecological risk. The Mattawoman
Creek Study assessed potential risk in general areas of the creek (i.e., Area 1, Area 2, etc),
rather than potential risk at individual sites. Thus, the results will be used as a supplement
to the BERA to determine recommendations for site sediment. If the BERA indicates
ecological risks, then the sediment will be addressed in the feasibility study for the landfill.

Groundwater and Soil - A feasibility study will be conducted to address the source area and
upland soil (i.e. Building 28). The feasibility study will examine a number of alternatives;
however, the presumptive remedy for the site is a cap. Capping of the landfill will prevent
contact by humans and wildlife with contaminated soil, reduce water infiltration that would
further mobilize contaminants from soil into groundwater, and prevent further erosion of
soil into the Mattawoman Creek (thus preventing further contamination of sediment).
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J - Estimated Value
K - Biased high
L - Biased low

Table 4-1
Detected Compounds in Site 11 Area A Surface Soil Samples
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Station ID
Sample ID
Sample Date

1S118006
1S11SS060001
07/18/00

1S118010 1S118013 1S118014 1S118015 1S118016
1S118S100001 1S11SS130001 1S1185140001 1S11SS150001 1S118S160001
07/18/00 07/18/00 07/18/00 07/18/00 07/18/00

1S118017
1S118S170001
07/18/00

1S118018
1S118S180001
07/18/00

Chemical Name

olatile Organic Compounds (UG/KG)
|Acetone
Cyclohexane
Ethylbenzene
Methyl acetate
[Styrene
[Toluene
| Trichloroethene

ylene, total
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

[2-Methylnaphthalene
4-Nitrotoluene
JAcenaphthene
JAcetophenone
JAnthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole

Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Phenol

Pyrene
bis(2-Ethylhexyl)phthalate
In-Nitrosodiphenylamine

Explosives (UG/KG)
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
[2-Amino-4,6-dinitrotoluene

[Semi-volatile Organic Compounds (UG/KG)

174

90 J

85J

260 J

86 J

210 J

45J
300 J

86 J

170J

42J 16J

394

250

620 760 180 J 81J
660 J
250 J 320 J 340 J
3,300 110J

510 J
4,000 180 J
2,200

3,500 130 J

530 J

160 J
6,800 180 J

640 J

3,100 110J
120 J
2,400

240J 130 J

150 J

324

570

260 J

24 J
23J

120 J

180 J

99 J
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J - Estimated Value
K - Biased high
L - Biased low

Table 4-1

Detected Compounds in Site 11 Area A Surface Soil Samples

Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Station ID 1S11S006 1IS11S010 1IS11S013 1IS11S014 1S11S015 1IS11S016 1S11S017 1IS11S018
Sample ID 1S118S060001 1S11S5100001 1S118S130001 1S11S5140001 1S118S150001 1S11S5160001 1S118S170001 1S11S5180001
Sample Date 07/18/00 07/18/00 07/18/00 07/18/00 07/18/00 07/18/00 07/18/00 07/18/00
Chemical Name
2-Nitrotoluene
[4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
Perchlorate
HMX
RDX
[Total Metals (MG/KG)
JAluminum 2,410 6,270 2,560 4,580 5,040 8,070 8,730 6,810
JAntimony 146 L 52 L 189 L
JArsenic 26 L 26.2 71 19L 8.9 54 9.4 53
Barium 215 129 15.9J 216J 268 367 201 64.9
Beryllium 0.11J
[Cadmium 1.3J 39.9 0.21J 0.15J 8.7 1.4 8.6 14
Calcium 894 J 4,900 J 212J 325 J 3,060 J 3,910 J 1,500 J 409 J
[Chromium 5.4 241 8.5 59 28.6 21 227 12.2
Cobalt 282 L 15 L 26J 26 L 16.5 51L 17 17.6
[Copper 20.5 520 19 4.7 427 337 89.8 16.8
Cyanide
Iron 6,500 263,000 5,770 5,930 37,100 18,300 10,100 13,800
Lead 64.8 976 93.5 19.4 1,060 849 6,010 451
Magnesium 363 J 1,190 J 188 J 341J 727 J 1,000 J 749 J 776 J
Manganese 240 1,330 28.7 21.9 506 167 325 362
Mercury 022 L 03 L 0.26 L 42 L 31L 16 L 0.33 L
Nickel 52J 30.7 35J 45J 189 17.4 19.8 10.5
Potassium 170 J 447 J 207 J 284 J 407 J 877 J 685 J 551 J
Selenium
Silver 16 L 0.8J 223 10 15 1.5J
Sodium 655 J 167 J
Thallium

‘anadium 8.9J 33.3J 16.1 13.5 26.3 20.2 21.2 246
Zinc 101J 10,000 J 30.2J 223 1,150 J 697 J 923 J 116 J

et Chemistry (MG/KG)
% Moisture 225 45.4 20.5 24 235 10.7 38.2 219
% Solids
[Total organic carbon (TOC)
pH
[Total Petroleum Hydrocarbons (MG/KG)
ITPH-diesel range 9.4 80 18 54 310 8.8 65 82
[TPH-gas range 0.34 3.9
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Table 4-1
Detected Compounds in Site 11 Area A Surface Soil Samples
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Station ID 1IS11S019 1S11S020 1S118021 1S118022 1S11S023 1S11S024 1S11S025 1S118026 1S11S027 15118028
Sample ID 1S118S190001 1S1155200001 1S1185210001 1S1185220001 1S1185230001 1S1185240001 1S1155240001P 1S1185250001 1S1185260001 1S1185270001 1S1188270001P 1S1155280001
Sample Date 07/18/00 07/18/00 07/18/00 07/18/00 07/18/00 07/19/00 07/19/00 07/19/00 07/19/00 07/19/00 07/19/00 07/19/00
Chemical Name

olatile Organic Compounds (UG/KG)
|Acetone
Cyclohexane
Ethylbenzene
Methyl acetate 2.9 1.5 2.2
[Styrene
[Toluene 1.6
| Trichloroethene

ylene, total
cis-1,3-Dichloropropene 18 J
trans-1,3-Dichloropropene 18 J
[Semi-volatile Organic Compounds (UG/KG)
[2-Methylnaphthalene 50 J 80J 68 J
4-Nitrotoluene
JAcenaphthene 78 J
JAcetophenone 190 J 710 130 J 160 J 57J 89J 82J 61J
JAnthracene 48 J 54J 180 J 45J
Benzaldehyde 110J 370 J 110J 97 J 58 J 55 J 110 J
Benzo(a)anthracene 330 J 200 J 120 J 450 720 130 J 98 J 210 J 210 J 290 J 210 J
Benzo(a)pyrene 81J 79J 150 J 590 L 47J 63 J 76 J 58 J
Benzo(b)fluoranthene 560 J 430 440 750 940 250 J 200 J 370 J 350 J 460 350 J
Benzo(k)fluoranthene 250 J 170 J 150 J 260 J 380 J 100 J 81J 130 J 150 J 180 J 140 J
Butylbenzylphthalate 96 J 67 J 86 J
Carbazole 85J
Chrysene 390 J 320 J 240 J 530 760 180 J 150 J 240 J 250 J 340 J 240 J
Di-n-butylphthalate 290 J 100 J 94J 82 J 78J
Di-n-octylphthalate 590 L
Dibenz(a,h)anthracene 120 J 51J 48 J 66 J 47 J
Dibenzofuran 65 J
Diethylphthalate 150 J 69 J 46 J
Fluoranthene 530 J 590 210 J 750 1,500 240 J 180 J 590 300 J 330 J 450 370 J
Fluorene 120 J 590
Hexachlorobenzene 590
Hexachlorobutadiene 590
Indeno(1,2,3-cd)pyrene 100 J 73J 70J 120 J 180 J 80 J 82 J 100 J 80 J
Naphthalene 65 J 52J
Phenanthrene 180 J 230J 290 J 1,000 69 J 130 J 160 J 220 J 160 J
Phenol 160 J
Pyrene 250 J 150 J 310 J 610 130 J 90 J 170 J 200 J 240 J 200 J
bis(2-Ethylhexyl)phthalate 1,800 250 J 360 J 7J 51J 1,200 L 260 J 380 J 290 J 210 J
In-Nitrosodiphenylamine 66 J
Explosives (UG/KG)
2,4,6-Trinitrotoluene 360
2,4-Dinitrotoluene
2,6-Dinitrotoluene 90 J 98 J
[2-Amino-4,6-dinitrotoluene 130 J

J - Estimated Value
K - Biased high
L - Biased low
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Table 4-1

Detected Compounds in Site 11 Area A Surface Soil Samples

Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Station ID 1IS11S019 1S11S020 1S118021 1S118022 1S11S023 1S11S024 1S118025 1S118026 1S11S027 1S118028
Sample ID 1S1185190001 1S1155200001 1S1185210001 1S1155220001 1S1185230001 1S1185240001 1S1155240001P 1S1185250001 1S1185260001 1S1185270001 1S1188270001P 1S1155280001
Sample Date 07/18/00 07/18/00 07/18/00 07/18/00 07/18/00 07/19/00 07/19/00 07/19/00 07/19/00 07/19/00 07/19/00 07/19/00
Chemical Name
2-Nitrotoluene 170 J
[4-Amino-2,6-dinitrotoluene 170 J
4-Nitrotoluene
Perchlorate 480,000 78 J 110
HMX 220 J 3,700 1,900 2,100
RDX 210 J 530 730 860
[Total Metals (MG/KG)
JAluminum 7,490 5,320 4,480 4,740 15,100 5,810 5,240 12,700 25,600 21,100 25,300 8,070
JAntimony 31L 15 1L 43 L 84 L 104 L 10.1 L 11.8 L 17L 125 L 1.7L
JArsenic 13 6.1 4L 8.1L 21.8 1M11L 1M19L 58 L 427 L 358 L 316 L 6.3 L
Barium 152 58.2 716 70.6 202 85.4 65.8 137 248 264 249 52.2
Beryllium 0.049
[Cadmium 18.4 53 06J 237 79.4 951J 6.8J 45 145J 147 J 130 J 17.3J
Calcium 4,010 J 983 J 6,610 J 5,820 J 1,940 1,440 J 2,470 J 8,300 J 7,870 J 7,520 J 1,080 J
[Chromium 26.1 12 6.5 28.7 112 57 L 243 L 222 L 156 L 128 L 143 L 19.6 L
Cobalt 6.7 L 6.1L 44 L 47 L 94 L 9.2J 6.7J 12.2J 12.9 14.3 12J 51J
[Copper 218 44.9 121 249 1,400 4,960 J 1,640 J 39.9 1,840 J 2,680 J 4,320 J 136 J
Cyanide 0.33J 0.52J 03J 0.093 J
Iron 29,300 10,400 7,210 23,300 78,500 212,000 J 62,500 J 24,100 J 108,000 J 110,000 J 155,000 J 21,900 J
Lead 501 97 61.6 132,000 1,300 278 J 174 J 94.7J 1,540 J 2,580 J 1,610 J 351 J
Magnesium 1,210 J 559 J 260 J 2,210 2,810 942 J 788 J 2,200 5,300 11,500 4,640 1,100 J
Manganese 281 185 291 192 465 423 L 325 L 156 L 728 L 892 L 710 L 136 L
Mercury 0.68 L 045 L 02L 097 L 12L 0.64 J 0.31J 0.24J 1.7J 21 2J 0.94J
Nickel 26.2 9.4J 58J 36 63.9 28.8 243 217 115 127 157 15.6
Potassium 694 J 382 J 309 J 390 J 932 J 654 J 565 J 1,130 J 1,290 J 903 J 794 J 463 J
Selenium
Silver 17 33L 14 L 9.1 20.2 14 7.8 274 222 445 6.4
Sodium 120 J 593 J 1,270 J 1,220 J
[Thallium 55 1.3J 1.5J 1.8J 16J
‘anadium 27.5 22 22.5 15.4 279 18.2 14.2 29.7 36.8 36.4 43.3 24.2
Zinc 755 J 232J 32.8J 901 J 4,210 J 683 J 383 203 J 4,980 J 8,820 J 5,720 J 396 J
et Chemistry (MG/KG)

% Moisture 43 21.6 18 10.9 18.4 293 J 26.8 44 23.8 19.1 18.2 19.6
% Solids
[Total organic carbon (TOC)
pH
[Total Petroleum Hydrocarbons (MG/KG)
ITPH-diesel range 74 90 34 33 94 26 57 41 240 150 94 44
[TPH-gas range 0.24

J - Estimated Value

K - Biased high

L - Biased low Page 4 of 8




J - Estimated Value
K - Biased high
L - Biased low

Table 4-1

Detected Compounds in Site 11 Area A Surface Soil Samples
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH

Indian Head, Maryland

Station ID
Sample ID
Sample Date

1S118029 1S118030
1S1185290001 1S11SS300001
07/19/00 07/19/00

1S118031
1S118S310001
07/19/00

1S118032
1S1188320001
07/19/00

1S118033

1S118S330001
07/19/00

1S11SS330001P
07/19/00

Chemical Name

[Volatile Organic Compounds (UG/KG)
IAcetone

Cyclohexane
Ethylbenzene

Methyl acetate

Styrene

Toluene

[Trichloroethene

Xylene, total
lcis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Semi-volatile Organic Compounds (UG/KG)

2-Methylnaphthalene
4-Nitrotoluene
IAcenaphthene
IAcetophenone
IAnthracene
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole

Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Phenol

Pyrene
bis(2-Ethylhexyl)phthalate
n-Nitrosodiphenylamine

Explosives (UG/KG)
2,4,6-Trinitrotoluene
[2,4-Dinitrotoluene
[2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene

130 J

540 J

2,600 66 J

510 J 100 J
2,800 170 J
1,500 61J

180 J
2,400 110 J
280 J

390 J
110J

5,000 140 J

140 J

510 J 80 J

2,300 53 J

2,100 240 J

150 J 280 J
130 J

23J

16 J

130 J
250 J
500 J
2,700
860 J
4,300
1,400
210J
2,900
590 J
130 J
4,000
200 J
990 J

1,900

1,700
2,600

31J

16J

250 J
110 J
460

130 J

280 J

57 J

410 J

120 J

170 J

210 J
210J

4.4

110 J
230J
880
210J
1,100
610
89 J
870

130 J

1,600

88 J

240 J

920

680

160 J
81J

96J

77J
160 J
160 J

83J

160 J

380 J

3104

130 J
3,300
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J - Estimated Value
K - Biased high
L - Biased low

Table 4-1

Detected Compounds in Site 11 Area A Surface Soil Samples
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH

Indian Head, Maryland

Station ID 1S11S029 1S11S030 1S11S031 1S11S032 1S118033

Sample ID 1S1155290001 1S118S300001 1S11S8310001 1S1188320001 1S11S8330001 1S118S330001P
Sample Date 07/19/00 07/19/00 07/19/00 07/19/00 07/19/00 07/19/00
Chemical Name

2-Nitrotoluene

[4-Amino-2,6-dinitrotoluene

4-Nitrotoluene

Perchlorate 140

HMX

RDX 190 J

[Total Metals (MG/KG)

IAluminum 8,450 11,100 14,500 14,100 14,600 11,200
IAntimony 72L 11L 18.9 L 6.2 L 25L 28 L
IArsenic 128 L 116 L 134 L 124 L 13 L 106 L
Barium 286 67.6 160 120 107 90.2
Beryllium

(Cadmium 35J 52J 48.3J 49.2 J 31.3J 255
Calcium 5,250 J 2,480 J 7,330 J 2,310 J 1,580 J 1,760 J
Chromium 58.6 L 46.7 L 56 L 711 L 314 L 38.2L
Cobalt 6.8J 53J 11.6J 10.2J 82J 1.2J
Copper 441J 39.6 J 560 J 857 J 552 J 786 J
Cyanide 0.09J 0.094 J 0.19J 0.21J 0.081J 0.21J
Iron 66,600 J 20,100 J 40,300 J 64,600 J 54,100 J 54,400 J
Lead 2,260 J 141J 945 J 638 J 345 J 389 J
Magnesium 3,030 1,020 J 4,130 3,830 2,950 7,850
Manganese 295 L 142 L 295 L 446 L 604 L 581 L
Mercury 86J 0.55J 1.2J 1.7J 03J 0.65J
Nickel 42.6 131 56.4 65 54.2 38.6
Potassium 771J 617 J 1,120 J 780 J 387 J 496 J
Selenium

Silver 10.6 8.1 62.5 18.4 6.9 74
Sodium

Thallium

Vanadium 33.1 25.6 60.2 45.6 18.5 235
Zinc 2,120 J 181J 1,880 J 1,820 J 1,120 J 1,040 J
[Wet Chemistry (MG/KG)

% Moisture 223 212 69.7 225 249 38.9
% Solids

[ Total organic carbon (TOC)

pH

[Total Petroleum Hydrocarbons (MG/KG)

[TPH-diesel range 160 20 400 34 120 130
[TPH-gas range

Page 6 of 8



Table 4-1
Detected Compounds in Site 11 Area A Surface Soil Samples
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Station ID 1S118034 1S118035 1S118036 1S118037 1S118038 1S118039 1S118040 1S118041 1S118042
Sample ID 1S11S8340001 1S11SS350001 1S11S8360001 1S118S370001 1S11SS380001 1S11SS390001 | 1S11SS400001 | 1S11SS410001 | 1S11SS410001P [ 1S11SS420001
Sample Date 07/19/00 07/19/00 07/19/00 07/19/00 07/19/00 08/04/00 08/04/00 08/04/00 08/04/00 07/27/00

(Chemical Name

[Volatile Organic Compounds (UG/KG)
[Acetone 65 J 31J 99J
Cyclohexane 3.6J
Ethylbenzene 24
Methyl acetate 8.5 J 23J
Styrene
[Toluene 70 140 J 42 23
[Trichloroethene
Xylene, total 52J 1.7J 99J
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

Semi-volatile Organic Compounds (UG/KG)
2-Methylnaphthalene
4-Nitrotoluene

JAcenaphthene

JAcetophenone 64 J 64 J
IAnthracene 140 J 90 J

Benzaldehyde 150 J 63 J 470 56 J
Benzo(a)anthracene 240 J 880 400

Benzo(a)pyrene 390 J 170 J 79J
Benzo(b)fluoranthene 810 J 1,100 620

Benzo(k)fluoranthene 280 J 560 J 300 J
Butylbenzylphthalate

Carbazole

Chrysene 390 J 950 570

Di-n-butylphthalate
Di-n-octylphthalate

Dibenz(a,h)anthracene 130 J 77

Dibenzofuran

Diethylphthalate

Fluoranthene 480 J 1,300 940 65J
Fluorene 47 J

Hexachlorobenzene
Hexachlorobutadiene

Indeno(1,2,3-cd)pyrene 390 J 160 J 100 J

Naphthalene

Phenanthrene 210J 390 J 410

Phenol

Pyrene 900 J 610 60 J 400 120 J
bis(2-Ethylhexyl)phthalate 220 J 72 1,700

n-Nitrosodiphenylamine

Explosives (UG/KG)
2,4,6-Trinitrotoluene
|2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene

J - Estimated Value
K - Biased high
L - Biased low Page 7 of 8



Detected Compounds in Site 11 Area A Surface Soil Samples

Table 4-1

Sites 11, 13, 17, 21, and 25 RI Report

NDWIH

Indian Head, Maryland

Station ID 1S11S034 1S11S035 1S11S036 1S118037 1S11S038 1S11S039 1S11S040 1S11S041 1S118042
Sample ID 1S118S340001 1S118S350001 1S118S360001 1S1188370001 1S118S380001 1S11S8390001 | 1S11SS400001 | IS11SS410001 [ 1S11SS410001P [ 1S11SS420001
Sample Date 07/19/00 07/19/00 07/19/00 07/19/00 07/19/00 08/04/00 08/04/00 08/04/00 08/04/00 07/27/00
[Chemical Name

2-Nitrotoluene 150 J

[4-Amino-2,6-dinitrotoluene

4-Nitrotoluene 210J

Perchlorate

HMX

RDX

[Total Metals (MG/KG)

JAluminum 10,900 11,700 9,050 10,100 6,590 12,900 J 3,960 J 10,300 J 7,500 J 5,930
JAntimony

JArsenic 23 1L 1.7 L 38 L 42 L 3.5 71L 27L 43 L 41 L 22
Barium 84J 79 546 J 42.6J 56.3 J 526 J 49.1J 58.4 63.3 68.6
Beryllium 05J 0.46J 0.47J

[Cadmium 0.14 0.68 J 02J 0.12J 0.098 0.25J

Calcium 184,000 J 124,000 J 1,420 J 1,520 J 497 J 176 J 512.J 597 J 682 J
[Chromium 38 L 36 L 95L 9.8 1.3 16.1 5.6 14 11.6 71
Cobalt 76J 781J 94J 714 22 10.1J 83J 134
Copper 21J 374 8.8J 10.2 17 9.5 52J 9.7 11.6 77
Cyanide 0.16 J 0.23J 0.16 J 0.66

Iron 24,700 J 33,000 15,100 J 13,000 13,000 24,400 5,680 21,300 20,100 6,870 J
Lead 26J 35J 171J 285 329 K 12.5 243 13.8 15.5 29.4 K
Magnesium 1,660 J 1,510 952 J 640 J 1,040 J 714 J 256 J 837 J 743 J 484 J
Manganese 48.5 L 33 L 326 L 260 511 222 17.4 156 595 792 J
Mercury 0.066 J 0.083 J 0.093 L 0.11
Nickel 1.2J 6.5J 59J 1.4J 8.8J 354 95J 18.6 8.1J
Potassium 123 J 95.7 J 310 J 400 J 524 J 543 J 281J 721J 590 J 395 J
Selenium 1.1 1.2 1.1

Silver 0.82 0.84 0.76 0.81

Sodium 2,120 J 1,350 J 116 120 108 115

[Thallium 1.4 1.4 1.3 1.4

Vanadium 39J 3.7 20.7 20.3 21.5 26.7 13.9 24.8 22 24
Zinc 13.4J 124 J 33J 3254 724 27J 17.3J 33.5J 33.6J 21.3J
[Wet Chemistry (MG/KG)

% Moisture 64.4 44.2 36.7 14.2 38.1 241 26.5 18.3 234 32.9
% Solids 66
[Total organic carbon (TOC) 40,100
oH 5.7
[Total Petroleum Hydrocarbons (MG/KG)

ITPH-diesel range 130 48 32 17 29 47 3.8 4.8 15
[TPH-gas range 0.18 0.17

J - Estimated Value
K - Biased high

L - Biased low Page 8 of 8



Table 4-2

Detected Compounds in Site 11 Area B Surface Soil Samples

NDWIH

Sites 11, 13, 17, 21, and 25 RI Report

Indian Head, Maryland

Station ID 1IS11S043 1S11S044 1S11S045 1IS11S046 1S11S047 1S11S048
Sample ID 1S11SS430001 | 1S11SS440001 | 1S11SS440001P | 1S11SS450001 | 1S11SS460001 | 1S11SS470001 | 1S11SS470001P | 1S11SS480001
Sample Date 02/25/02 02/25/02 02/25/02 03/04/02 03/04/02 03/04/02 03/04/02 03/04/02 |
Chemical Name
Volatile Organic Compounds (UG/KG)
[Acetone
Bromomethane
Chloromethane
Cyclohexane
Methylene chloride 2\J 2\J 2\J 0.9(J
Semivolatile Organic Compounds (UG/KG)
2-Methylnaphthalene
[Acenaphthene 24|J 37J
lAcenaphthylene 38|J 63|J 68|J 111J
Anthracene 201J 140|J 200 J 150 |J 111J
Benzaldehyde 20|J 241J 25|J
Benzo(a)anthracene 59J 330J 470 J 500 |J 54J
Benzo(a)pyrene 65J 320J 430J 460 J 56 J
Benzo(b)fluoranthene 110(J 440|J 630 640 |J 90 J
Benzo(g,h,i)perylene 120(J 170|J 370J 61/J
Benzo(k)fluoranthene 89|J 410|J 600 550 |J 72\J
Carbazole 34J 441J 76 J
Chrysene 94J 480 640 660 J 79J
Di-n-butylphthalate 351J
Di-n-octylphthalate 16|J 46|J
Dibenz(a,h)anthracene 18J 81J 100|J 170|J 24\J
Dibenzofuran 131J
Diethylphthalate 140|J 38J
Dimethyl phthalate 380J
Fluoranthene 88J 510J 960 J 950 J 1914 171 68 J
Fluorene 16\J 32J 49|J
Indeno(1,2,3-cd)pyrene 43J 180(J 230J 390J 62J
Naphthalene 121J
Phenanthrene 37J 150|J 230J 460 |J 241J
Pyrene 86 J 470/J 850 J 770/J 77J
J - Estimated
K - Biased high

L - Biased low
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Table 4-2

Detected Compounds in Site 11 Area B Surface Soil Samples

NDWIH

Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1S11S043 1S11S044 1S11S045 1IS11S046 1S11S047 1S11S048
Sample ID 1S11SS430001 | 1S11SS440001 | 1S11SS440001P | 1S11SS450001 | 1S11SS460001 | 1S11SS470001 | 1S11SS470001P | 1S11SS480001
Sample Date 02/25/02 02/25/02 02/25/02 03/04/02 03/04/02 03/04/02 03/04/02 03/04/02___|
Chemical Name

Explosives (UG/KG)

Nitroglycerin 27,000

Perchlorate 1,400 1,400

Total Metals (MG/KG)

Aluminum 9,290 11,500 15,500 6,920 8,760 6,100 5,980 23,400
Antimony 0.66|L 5.7/L 9.5|L 4.1L 29|L
Arsenic 5.3/K 16.1/K 253K 13.8 3.3 2.8 1.4J 25.5
Barium 59.2 103 127 110 52.2|J 35.8J 35.3J 86.2
Beryllium 0.35J 0.28J 0.44J 0.21J 0.58J 0.45J 0.36 J 0.61J
Cadmium 1J 10.4 15.4 8.7 1.11J 0.11J 0.11J 10.7
Calcium 1,070 J 5,410 4,620 8,130 1,170|J 168 |J 168 |J 2,670
Chromium 19.4J 47.3J 44.3J 16.4 15.5 11.8 11.4 55.2
Cobalt 12.7\J 8.1J 14J 6J 74J 3.6/J 3.5 71J
Copper 54.6J 589 J 797 J 265 K 32K 10.9 K 10K 1,380 K
Iron 22,000 34,900 54,600 14,800 27,500 17,500 14,900 31,900
Lead 120 823 1,240 825 54.2 10.7 9.7 761
Magnesium 740J 1,700 1,650 1,800 |J 1,300|J 792J 765 J 1,530
Manganese 356 L 444 L 673 L 566 121 55.3 42.7 354
Mercury 0.17 0.19 0.16|J 0.27
Nickel 11.3J 50.3J 48.2|J 17 111 6.9J 6.5J 37.1
Potassium 507 J 505 J 554 J 601 J 735J 516 J 522J 795 J
Selenium 1.6 25 2.7 2.3 1.9 1.2 1.4 25
Silver 0.56 |J 8.5 10.4 8.5 0.6/J 4.6
Sodium 480 |J 2,080 2,650 1,710J 369 J 234J 204 J 3,430
Thallium

Vanadium 30.2 20.7 27.8 233 23.9 22 17.5 24.5
Zinc 129 1,170 1,640 686 K 69.2 K 31.8 K 30.2 K 1,990 K
\Wet Chemistry (MG/KG)

% Solids 74 76 72 51.5 78.8 79.4 80.3 79.6
Carbon 166,800 57,830 14,970 J 17,000 |J
Total Petroleum Hydrocarbons (MG/KG)

No detections

J - Estimated
K - Biased high
L - Biased low
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Table 4-2
Detected Compounds in Site 11 Area B Surface Soil Samples
NDWIH
Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1S11S049 1IS11S050 1S11S051 1IS11S052 1S11S053
Sample ID 1S11SS490001 | 1S11SS500001 | IS11SS510001 [ 1S11SS520001 | 1S11SS530001
Sample Date 03/04/02 03/01/02 03/01/02 03/01/02 03/01/02 |
Chemical Name

\Volatile Organic Compounds (UG/KG)

Acetone 5/J

Bromomethane 2J 2J 2\J 2J
Chloromethane 0.7]J 0.6/J

Cyclohexane 0.8/J

Methylene chloride 0.8]J 0.8/J

Semivolatile Organic Compounds (UG/KG)

2-Methylnaphthalene 141J

Acenaphthene 20J

Acenaphthylene 33J 48|J

Anthracene 30J 110(J 22\J
Benzaldehyde 101J 16|J 91J 30J
Benzo(a)anthracene 110(J 250|J 69 J
Benzo(a)pyrene 130(J 260|J 64 J
Benzo(b)fluoranthene 170|J 390 J 92J
Benzo(g,h,i)perylene 120|J 130(J

Benzo(k)fluoranthene 140|J 290|J 75J
Carbazole 131J 30J

Chrysene 170|J 330J 93J
Di-n-butylphthalate

Di-n-octylphthalate 140|J 29J
Dibenz(a,h)anthracene 49\J 90 J 23J
Dibenzofuran 19J

Diethylphthalate

Dimethyl phthalate

Fluoranthene 200|J 380J 9J 140(J
Fluorene 26J

Indeno(1,2,3-cd)pyrene 120|J 210|J 50J
Naphthalene 18\J

Phenanthrene 90 J 170(J 65J
Pyrene 190 |J 400 130/J

J - Estimated
K - Biased high
L - Biased low Page 3 of 4



Table 4-2
Detected Compounds in Site 11 Area B Surface Soil Samples
NDWIH

Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1S11S049 1IS11S050 1S11S051 1IS11S052 1S11S053
Sample ID 1S11SS490001 | 1S11SS500001 | IS11SS510001 [ 1S11SS520001 | 1S11SS530001
Sample Date 03/04/02 03/01/02 03/01/02 03/01/02 03/01/02 |
Chemical Name

Explosives (UG/KG)

Nitroglycerin

Perchlorate

Total Metals (MG/KG)

Aluminum 7,780 9,250 6,730 7,520 7,120
Antimony 0.39|L 3.1/L 1.6/L
Arsenic 234 17.6 K 24K 7.5 K
Barium 69.5 446 J 73.2 50.1 95
Beryllium 0.52|J 04J 0.35J 0.45J 0.46J
Cadmium 1.21J 20.4 13
Calcium 2,990 331J 1,740 381J 2,340
Chromium 17 13.5/J 151|J 13.11J 22.3J
Cobalt 7.8/J 5.7/J 15.5 59/J 9J
Copper 413K 11J 348 J 8.1J 153|J
Iron 20,700 14,500 130,000 15,500 31,100
Lead 96 12.9 563 16.2 286
Magnesium 970J 1,220 955J 539 J 965 J
Manganese 160 57.3|L 733|L 220\L 618 |L
Mercury 0.14 0.41 0.09J
Nickel 121 10.3/J 77.7J 6.5J 21.5J
Potassium 781J 654 J 649 J 380 J 671J
Selenium 1.9 0.99J 5.7 1J 1.8
Silver 5.6 3.6 19J
Sodium 398 J 218\J 1,550 198 |J 772J
Thallium 5.2/L

Vanadium 29.4 22 19.8 23.8 23.5
Zinc 114K 38.7 1,060 23.4 377
Wet Chemistry (MG/KG)

% Solids 67.4

Carbon 52,300 J 22,790 60,310
Total Petroleum Hydrocarbons (MG/KG)

No detections

J - Estimated
K - Biased high

L - Biased low Page 4 of 4



Table 4-3

Detected Compounds in Site 11 Area A Subsurface Soil Samples

NDWIH

Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1IS11S020 1IS11S021 1IS11S039 1IS11S040 1IS11S041 1S11S042 1S11S043
Sample ID IS11SB120103 | 1S11SB090102 | 1S11SB230203 | 1S11SB240203 | 1S11SB250203 1S11SB260203 1S11SB040608
Sample Date 07/26/00 07/26/00 08/04/00 08/04/00 08/04/00 07/27/00 07/25/00
Chemical Name

Volatile Organic Compounds (UG/KG)

2-Butanone 4.3|J
Acetone 26|J 17
Cyclohexane 45J 2.31J

Toluene 3.31J

Xylene, total 1.8J 9J 2.4(J

Semi-volatile Organic Compounds (UG/KG)

[Acetophenone 65J 48'J
Benzo(a)anthracene 63J
Benzo(b)fluoranthene 110/J
Chrysene 76J
Diethylphthalate 43J
Fluoranthene 120J
Phenanthrene 49|J
Pyrene 48'J
bis(2-Ethylhexyl)phthalate 47J 890
Explosives (UG/KG)

1,3-Dinitrobenzene 33J 32/J

Total Metals (MG/KG)

Aluminum 9,660 4,530 9,430/J 10,500/ J 17,900/ J 15,400 10,500
Arsenic 3 1.71J 6.8 L 43|L 51/L 4.3 36/L
Barium 46.7|J 40.1J 36.7/J 40.9/J 65.5 64 85
Beryllium 0.28/J 0.39/J

Cadmium 0.77/J 0.17 0.1J 0.095 0.14/J

Calcium 290J 170/J 75.4/J 130/J 1,780 J
Chromium 13.7 6.8 12.5 12.4 19.3 15.7 20
Cobalt 46/J 3.6/J 54/J 55/J 49\J 4.3/J 14
Copper 12.4 3.9J 75 6.3 8.6 6.4/J 57\J
Cyanide 0.59 0.59 0.68

Jiron 15,400/ J 7,850/J 23,800 16,100 36,800 26,000 K 25,500
ILead 15.8 K 5.5 K 7.6 8.7 13.7 12.5J 58.1J

J - Estimated Value
K - Biased high
L - Biased low
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Table 4-3

Detected Compounds in Site 11 Area A Subsurface Soil Samples

NDWIH

Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1IS11S020 1IS11S021 1IS11S039 1IS11S040 1IS11S041 1S11S042 1S11S043
Sample ID IS11SB120103 | 1S11SB090102 | 1S11SB230203 | 1S11SB240203 | 1S11SB250203 1S11SB260203 1S11SB040608
Sample Date 07/26/00 07/26/00 08/04/00 08/04/00 08/04/00 07/27/00 07/25/00
Chemical Name

[Magnesium 799J 1,100 J 664 J 501|J 819J 642/J 2,980
IManganese 19.1J 38.8/J 120 39.7 23.7 15.9/J 346 L
IMercury 0.18/L 0.078/L
Nickel 71 3.9J 7.2/J 6.5J 8.1/J 6.4/J 23.5
Potassium 617J 353J 524|J 565|J 653/J 548|J

Selenium 1 1.2

Silver 0.73 0.73 0.85 3.2/J
Sodium 103 104 120

Thallium 1.3 1.4

Vanadium 22.3 11.1J 19.9 22.4 317 30.1 237
Zinc 43.3/J 17.4)J 211J 20.6/J 27.7\J 24.7\J 126K
\Wet Chemistry (MG/KG)

% Moisture 29.6 14.5 14.5 15.3 26.6 20 20.1
Total Petroleum Hydrocarbons (MG/KG)

TPH-diesel range 31

J - Estimated Value
K - Biased high
L - Biased low

Page 2 of 2



D - Dilution result
J - Estimated

K - Biased high

L - Biased low

Table 4-4
Detected Compounds in Site 11 Area B Subsurface Soil Samples
NDWIH
Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1S11S044 1S11S046 1S118047 1S115048 1S11S049 1S11S050 1S11S051 1S11S052 1S11S053
Sample ID 1IS11SB440002 | 1S11SB460002 | 1S11SB470204 | 1S11SB480002 | 1S11SB490002 [ 1S11SB490002P | 1S11SB500608 | IS11SB510002 | 1S11SB520406 | 1S11SB530002
Sample Date 02/28/02 02/28/02 02/28/02 02/28/02 02/28/02 02/28/02 02/25/02 02/28/02 02/28/02 02/28/02
Chemical Name

[Volatile Organic Compounds (UG/KG)

Acetone 33 19J 48 J 13 14
Bromomethane 2J
Carbon disulfide 0.8 J 1J

Cyclohexane 1J

Methylene chloride 3J 09J 2 2J

[ Trichloroethene 0.9J

Semivolatile Organic Compounds (UG/KG)

2-Methylnaphthalene 12J 16 J 17 J 67 J

[Acenaphthene 68 J 17 J
[Acenaphthylene 310 J 79J 25 28 J 35J

Anthracene 420 J 62 J 41J 47 J 81J 29 J
Benzaldehyde 47J 14 37J 14 14J 19J 8J 14J
Benzo(a)anthracene 1,400 21J 150 J 120 J 130 J 200 J 94 J
Benzo(a)pyrene 1,100 21J 170 J 160 J 150 J 150 J 240 J 96 J
Benzo(b)fluoranthene 1,500 28 J 200 J 18J 180 J 160 J 340 J 110 J
Benzo(g,h,i)perylene 600 170 J 100 J 130 J 140 J 66 J
Benzo(k)fluoranthene 1,100 23J 160 J 170 J 180 J 210 J 110 J
Butylbenzylphthalate 1J

Carbazole 80 J 13J 17J 28 J 20 J
Chrysene 1,400 30J 260 J 180 J 180 J 270 J 110 J
Di-n-octylphthalate 120 J 160 J 12J
Dibenz(a,h)anthracene 360 J 55 J 46 J 54 J 79J 33J
Dibenzofuran 36 J 9J

Diethylphthalate 18 J 370 J

Fluoranthene 2,900 26 J 290 J 14 J 180 J 210 J 340 J 190 J
Fluorene 88 J 134

Indeno(1,2,3-cd)pyrene 750 18J 130 J 58 J 110 J 130 J 200 J 74 J
Naphthalene 15 J 134 30J 36 J

Phenanthrene 600 130 J 16 J 78 J 100 J 150 J 100 J
Pyrene 2,200 28 J 420 27 J 190 J 190 J 400 160 J
bis(2-Ethylhexyl)phthalate 4,500 D

Explosives (UG/KG)

No detections

[Total Metals (MG/KG)

IAluminum 14,800 7,320 4,770 5,330 10,600 8,940 6,800 10,100 10,200 5,670
IAntimony 41 L 04 L 045 L 42 L 37L 4.4 L

Arsenic 15.1 K 3K 49K 32K 175 K 176 K 8.1 K 21.1 K 24 K 23K
Barium 112 56.6 101 53.8 125 127 88.4 117 71.8 74.7
Beryllium 032 J 0.53 J 0.39 J 0.33 J 0.66 J 0.53 J 0.83 J 0.26 J 0.56 J 037 J
Cadmium 8.3 0.57 J 0.26 J 0.28 J 7.7 9 7.2 0.23 J

Page 1 of 2



D - Dilution result
J - Estimated

K - Biased high

L - Biased low

Table 4-4

Detected Compounds in Site 11 Area B Subsurface Soil Samples

NDWIH

Sites 11, 13, 17, 21, and 25 RI Report

Indian Head, Maryland

Station ID 1S118044 1S11S046 1S118047 1S115048 1S11S049 1S11S050 1S11S051 1S11S052 1S11S053
Sample ID 1IS11SB440002 | 1S11SB460002 | 1S11SB470204 | 1S11SB480002 | 1S11SB490002 | 1S11SB490002P | 1S11SB500608 | 1S11SB510002 | 1S11SB520406 | 1S11SB530002
Sample Date 02/28/02 02/28/02. 02/28/02 02/28/02 02/28/02. 02/28/02 02/25/02. 02/28/02. 02/28/02 02/28/02
Chemical Name

Calcium 2,920 737 J 387 J 1,030 J 30,600 35,600 298 J 1,560 234 J 727 J
Chromium 415J 126 J 10.4 J 95J 26.6 J 2154 15.7 J 304 J 12.4J 9.7J
Cobalt 58 J 4.7J 43 8.8 J 4.6 J 39J 6.8 J 6.6 J 55J 11J
Copper 690 J 70.7 J 12.1J 10.8 J 366 J 402 J 15.7 J 290 J 58 J 10.8 J
Iron 27,300 15,000 7,190 9,390 26,600 21,400 15,500 16,900 14,900 11,500
Lead 715 101 36.2 25 742 688 9.3 728 111 69.6
Magnesium 1,340 J 990 J 373 J 504 J 2,390 2,270 1,290 1,600 551 J 503 J
Manganese 277 L 63.5 L 60 L 254 L 241 L 204 L 55.8 L 184 L 199 L 368 L
Mercury 0.36 0.07 J 0.11J 0.24 0.09 J 0.18 0.22 0.08 J
Nickel 29J 9.2J 6J 53J 14.8 J 14.1J 12.6 J 1354 6.5J 54J
Potassium 421 J 495 J 231 J 329 J 493 J 388 J 650 J 359 J 429 J 284 J
Selenium 21 1.3 1.3 114 0.77 J 1.9 134 1.4 0.86 J 1.1J
Silver 9.2 021J 0.29 J 0.87 J 27 25 71 046 J
[Sodium 1,870 3314 261 J 244 J 1,420 1,290 246 J 1,240 202 J 366 J
\Vanadium 22.6 222 17 19.9 38.3 325 29.5 18.8 246 18.2
Zinc 1,120 113 45 39.2 820 753 40.9 763 21.5 63.2
Wet Chemistry (MG/KG)

% Solids 80 82 82 84 86 80 85 89 85 82
[Total Petroleum Hydrocarbons (MG/KG)

[TPH-diesel range 51 23 5.6 J 30
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J - Estimated Value
K - Biased high
L - Biased low

Detected Compounds in Site 11 Area A Waste Samples

Table 4-5

NDWIH
Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1IS11WS01 1IS11WS02
Sample ID 1IS11WS010204 1IS11WS020204
Sample Date 08/09/00 08/09/00
Chemical Name

\Volatile Organic Compounds (UG/KG)

2-Butanone 2/J 17
Acetone 84
Benzene 2.1J
Carbon disulfide 54J
Cyclohexane 13
Ethylbenzene 5.2/
Toluene 7.3J
Trichloroethene 24
\Vinyl chloride 7.3J
Xylene, total 29
cis-1,2-Dichloroethene 35
Semi-volatile Organic Compounds (UG/KG)

4-Methylphenol 59J
Acenaphthene 52J
Acetophenone 64 J
Anthracene 86|J
Benzo(a)anthracene 99 J 430
Benzo(a)pyrene 1101J
Benzo(b)fluoranthene 86 J 570
Benzo(k)fluoranthene 451J 260|J
Carbazole 40 J
Chrysene 100J 460
Di-n-butylphthalate 38 J
Diethylphthalate 140J 1201J
Fluoranthene 170|J 750
Fluorene 60|J
Indeno(1,2,3-cd)pyrene 100J
Naphthalene 160|J
Phenanthrene 84|J 460
Phenol 64|J
Pyrene 72\J 430
bis(2-Ethylhexyl)phthalate 28,000 14,000
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J - Estimated Value
K - Biased high
L - Biased low

Detected Compounds in Site 11 Area A Waste Samples

Table 4-5

NDWIH
Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1IS11WS01 1IS11WS02
Sample ID 1IS11WS010204 1IS11WS020204
Sample Date 08/09/00 08/09/00
Chemical Name

Explosives (UG/KG)

2,6-Dinitrotoluene 420 L 120
Ammonium perchlorate 1,200

HMX 360 L 480
RDX 280
Total Metals (MG/KG)

Aluminum 3,580|J 24,100
Antimony 13.6
Arsenic 3L 171
Barium 79.6 147
Beryllium 0.044
Cadmium 6.5 139
Calcium 1,440 10,400
Chromium 7.6 212
Cobalt 3.31J 17.2
Copper 284 1,270
Cyanide 0.56 0.19
Iron 6,530 76,000
Lead 79.2 4,200
[Magnesium 630|J 4,800
IManganese 83.2 500
IMercury 459/L 0.85
Nickel 6.6J 107
Potassium 3191J 803
Selenium 1.9
Silver 3.4 23.8
Sodium 106 |J 847
Thallium 1.2 1.2
Vanadium 9.4J 735
Zinc 304 J 4,110
\Wet Chemistry (MG/KG)

% Moisture 11.4 9
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J - Estimated Value
K - Biased high
L - Biased low

Detected Compounds in Site 11 Area A Waste Samples

Table 4-5

NDWIH

Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID IS11WS01 IS11WS02
Sample ID IS11WS010204 I1IS11WS020204
Sample Date 08/09/00 08/09/00
Chemical Name

Total Petroleum Hydrocarbons (MG/KG)

TPH-diesel range 92 450
TPH-gas range 0.52 0.27
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Table 4-6

Detected Compounds in Site 11Area A Insitu Groundwater Samples

NDWIH

Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1IS11GWO01 1IS11GW02 1IS11GW03 1IS11GW04 1IS11GW05 1IS11GW06
Sample ID 1IS11GW010700 1IS11GW020700 | 1S11GW030700 1S11GW040700 1IS11GW050700 1IS11GW060700
Sample Date 07/24/00 07/25/00 07/25/00 07/25/00 07/25/00 07/25/00
Chemical Name

Volatile Organic Compounds (UG/L)

Chloroethane 12

Methylene chloride 1.71J

Toluene 15J 1.7J

Semi-volatile Organic Compounds (UG/L)

4-Methylphenol 7J 41J

Diethylphthalate 3J

Phenol 5/J

bis(2-Ethylhexyl)phthalate 1,100 310
n-Nitrosodiphenylamine 2\J

Explosives (UG/L)

1,3-Dinitrobenzene 0.1J 0.044|J

2,4,6-Trinitrotoluene 41K 0.11J
2,4-Dinitrotoluene 6.2|K 0.068 |J 0.22

2,6-Dinitrotoluene 27K 0.13

2-Nitrotoluene 1.7 K 0.14J

3-Nitrotoluene 0.32 K

4-Amino-2,6-dinitrotoluene 0.1J

4-Nitrotoluene 15 0.39

Ammonium perchlorate 0.25

Nitrobenzene 0.13J 0.077|J

Tetryl 0.068 J

Total Metals (UG/L)

Aluminum 80,900 38,200 15,700 6,300 2,930 3,250
Antimony 6.7|L 6.1/L 254 L 15.6/L 82.7
Arsenic 44.4\J 39.7 24.5 10.3 9.4\J
Barium 647 J 1,980 7,900 1,650 2,200 1,520
Beryllium 10.3

Cadmium 3J 271 9.2 10.5
Calcium 37,600 186,000 226,000 46,800 76,800 65,100
Chromium 91.3 94.8 97.5 19.2 11.8 14.4

J - Estimated Value
K - Biased high
L - Biased low
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J - Estimated Value
K - Biased high
L - Biased low

Table 4-6

Detected Compounds in Site 11Area A Insitu Groundwater Samples

NDWIH

Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1IS11GWO01 1S11GW02 1IS11GW03 1IS11GW04 1IS11GW05 1IS11GW06
Sample ID 1IS11GW010700 1IS11GW020700 | 1S11GW030700 1S11GW040700 1IS11GW050700 1IS11GW060700
Sample Date 07/24/00 07/25/00 07/25/00 07/25/00 07/25/00 07/25/00
Chemical Name

Cobalt 56.3|J 83.2 31J 6.2 6/J 3.8/J
Copper 105 56.8 802 133 6.8|J 238
Cyanide 1.2 1.8 2.8 5.7
Iron 125,000 211,000 165,000 26,500 84,000 23,100
Lead 288 222 4,170 684 157 673
Magnesium 17,300 120,000 60,500 38,000 38,000 44,600
Manganese 2,710 7,460 3,980 349 884 456
Mercury 0.81 107 8.3 0.35 0.18J 1.1
Nickel 69.9 120 124 18.6 29.4J 25.7J
Potassium 10,400 20,200 59,700 32,300 30,700 40,900
Selenium 5.3

Silver 7.5 16.3 170 10.4 4.7J 50.8
Sodium 25,000 45,000 108,000 104,000 100,000 113,000
Thallium 9.4 16.5 9J 7.8/J

Vanadium 141 226 39.7J 33.1 55/J 10.6 J
Zinc 412J 767 J 13,900 |J 1,240 1,500 |J 1,090
Dissolved Metals (UG/L)

Antimony 55.11J
Arsenic 8.7|J 4.9(J 4.2(J

Barium 133J 208 2,510 1,600 1,770 1,190
Calcium 35,800 69,400 55,900 46,900 58,600 53,100
Cobalt 3.8J 25\J

Copper 4.7(J
Iron 24,300 33,600 7,610 2,010 16,700

Lead 4.6 35
Magnesium 11,500 29,200 35,000 39,200 34,300 44,600
Manganese 2,230 2,450 282 110 125 210
Nickel 4.1 4.4\ 3.2/J 1.9 2.7 8.7J
Potassium 6,100 8,070 45,100 33,000 28,000 41,600
Sodium 27,800 32,700 94,600 106,000 97,700 121,000
Thallium 5.3J

Vanadium 2.3[J 14

Zinc 19.1 72.6 26.5J 42.4
Total Petroleum Hydrocarbons (UG/L)

TPH-diesel range 310 530 1,400 190 770 1,200
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Table 4-7
Detected Compounds in Site 11 Area A Monitoring Well Samples
NDWIH
Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID IS11MWO1 IS11MW02 IS11MWO03 IS11MW04 IS11MWO05
Sample ID 1IS11MW010900 1IS11MW020900 1IS11MW030900 1IS11MWO030900P 1IS11MW040900 1IS11MW050900
Sample Date 09/11/00 09/11/00 09/11/00 09/11/00 09/11/00 09/08/00

Chemical Name

Volatile Organic Compounds (UG/L)

1,1,1-Trichloroethane 45 J
1,1-Dichloroethane 3.8/J
1,1-Dichloroethene 2.6|J
Chloroethane 3.8/J

IMethyl acetate 44 5J

Toluene 16 18

Semi-volatile Organic Compounds (UG/L)
4-Methylphenol 23 14

Explosives (UG/L)
1,3-Dinitrobenzene 0.064|J 0.066|J
2,4-Dinitrotoluene 0.16
2,6-Dinitrotoluene 0.11
2-Nitrotoluene 0.15J
3-Nitrotoluene 0.15J
4-Nitrotoluene 0.15J 0.37 0.29
RDX 0.16
Tetryl 0.12

o

o

o

o

Total Metals (UG/L)

Aluminum 1,350 2,180 1,100 31,400 10,700
[Antimony 3.7/J 42

Arsenic 41J 45J 8.2/J

Barium 1,680 685 237 218 319 319
Beryllium 1.1
Cadmium 0.71J
Calcium 56,400 62,200 85,400 80,800 8,690 6,340/J
Chromium 5.3/J 1.11J 9.2/J 4.4\J 59.6 37.8
Cobalt 11J 26/J 1.5/J 59.7 1711
Copper 20.7|J 14/J 5.1/J 4.1J 33.9 21.1J
Cyanide 10.1L

firon 14,000 8,590 37,800 34,800 51,000 15,600

J - Estimated Value
K - Biased high
L - Biased low Page 1 of 2



Table 4-7
Detected Compounds in Site 11 Area A Monitoring Well Samples
NDWIH
Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1IS11MWO01 1IS11MW02 1IS11MWO03 1IS11MW04 1IS11MW05
Sample ID 1IS11MW010900 1S11MW020900 1S11MW030900 1IS11MWO030900P 1S11MW040900 1S11MW050900
Sample Date 09/11/00 09/11/00 09/11/00 09/11/00 09/11/00 09/08/00
Chemical Name

Lead 78.6 14.5 6.1 3.5 20.7 8
[Magnesium 35,600 32,300 25,500 22,200 9,700 4,600J
IManganese 188 2,360 2,570 2,480 928 337|J
IMercury 0.1 0.1

Nickel 4.2J 21J 7.31J 291J 110 61.7
Potassium 30,900 41,200 8,710 8,110 3,350 J 2,190 J
Silver 6.11J 211J

Sodium 98,400 81,300 33,400 32,200 43,500 26,100
Vanadium 2.21J 5.31J 291J 55.4 21|J
Zinc 195 196 39.9 25.7 217 931J

Dissolved Metals (UG/L)

Aluminum 1,330
[Antimony 5J

Arsenic 511J

Barium 1,630 792 215 223 138|J 245 J
Cadmium 0.62J 0.47J
Calcium 54,500 66,000 81,800 84,700 7,550 1,960 J
Chromium 9.2/J
Cobalt 1J 351J 3.7/J
Jiron 10,900 9,240 34,200 35,300 2,040
IMagnesium 34,500 33,300 23,100 23,800 6,240 1,290 J
IManganese 165 2,320 2,500 2,590 712 90.3J
Nickel 2.6/J 58 16.2/J
Potassium 30,100 42,200 8,220 8,590 578 J
Sodium 94,800 84,900 31,300 32,700 42,500 29,900
Vanadium 1.1 1.1 26/J
Zinc 181 63.3 34.5J

J - Estimated Value
K - Biased high
L - Biased low Page 2 of 2



J - Estimated
L - Biased low

Table 4-8

Detected Compounds in Site 11 Area B Groundwater Samples

NDWIH
Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1IS11MW06 IS11MWO07 1IS11MW08
Sample ID IS11MW060302 | 1S11MWO060302P | 1S11MW070302 | IS11MW080302
Sample Date 03/26/02 03/26/02 03/26/02 03/26/02 __|
Chemical Name

\Volatile Organic Compounds (UG/L)

1,1,1-Trichloroethane 15

1,1-Dichloroethene 9J

Acetone 9J 11 10 10
Benzene 1J 14

Bromomethane 21J

Chloromethane 21J 21J 21J
Cyclohexane 0.5/J 0.6/J

Ethylbenzene 0.4J

Toluene 3J 3J 0.5/J 04J
Semivolatile Organic Compounds (UG/L)

4-Methylphenol 41J 5J 5J 0.8/J
Acenaphthene 0.4J 0.4J

Acetophenone 0.3/J 0.4J

Explosives (UG/L)

No detections

Total Metals (UG/L)

Aluminum 1,150 385 192|J 1,350
Antimony 29J 1.8J
Arsenic 29J

Barium 156|J 155/J 178|J 151]J
Beryllium 0.64|J 0.32J 0.51J 0.59J
Calcium 48,900 51,400 54,100 51,200
Chromium 79J 5J 16J 44
Copper 7.3J 5.71J 26J 43
Iron 42,100 41,800 31,300 44,700
Lead 8.8 43 1.9 32.8
[Magnesium 20,600 20,600 27,000 14,700
IManganese 1,410 1,450 2,600 3,020
INickeI 6.4/J 3.7/J 2.3 3.7/J
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J - Estimated
L - Biased low

Table 4-8

Detected Compounds in Site 11 Area B Groundwater Samples

NDWIH

Sites 11, 13, 17, 21, and 25 RI Report

Indian Head, Maryland

Station ID 1IS11MW06 1IS11MWO07 1IS11MW08
Sample ID 1IS11MW060302 | 1IS11MWO060302P | 1S11MWO070302 | IS11MW080302
Sample Date 03/26/02 03/26/02 03/26/02 03/26/02___|
Chemical Name

Potassium 4,220|J 3,990 J 5,940 J 6,300J
Selenium 25L 29L

Silver 0.68J
Sodium 69,400 71,100 68,400 44,400
Vanadium 3.1 1.91J 2.1J 3.6J
Zinc 31.6 16.2|J 15.7J 39.9
Dissolved Metals (UG/L)

Antimony 2.8J

Arsenic 2.7J 3.3J

Barium 133J 133J 180|J 137J
Beryllium 0.61J 0.73J 0.49J 0.77 J
Calcium 46,800 47,500 54,600 50,800
Chromium 7.7J 45 1.5J 1.7J
Iron 37,400 37,900 33,100 43,600
[Magnesium 19,800 20,000 27,800 14,700
IManganese 1,320 1,330 2,610 3,010
Nickel 3.9J 3.9J 2.1J 1.4[J
Potassium 4,040J 4,080J 6,000J 6,300J
Selenium 28L 3.1L
Sodium 67,700 67,900 67,500 42,500
Thallium 6.2J 3.8/J
Vanadium 1.9J

Zinc 14.4J 13.7/J 20.7 12.3J
Total Petroleum Hydrocarbons (UG/L)

TPH-diesel range 500 J




Table 4-9
Detected Compounds in Site 11 Area A Surface Water Samples
NDWIH
Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1IS11SW01 1IS11SW02 1IS11SW03 1IS11SW04 1IS11SW05 1IS11SW06 1IS11SW07
Sample ID 1S11SW01 1IS11SW02 1IS11SW03 1IS11SW04 1IS11SW05 1IS11SW06 1IS11SW07
Sample Date 07/20/00 07/20/00 07/20/00 07/20/00 07/20/00 07/20/00 07/20/00

Chemical Name

\Volatile Organic Compounds (UG/L)
Methyl-tert-butyl ether (MTBE) 1J

Semi-volatile Organic Compounds (UG/L)
bis(2-Ethylhexyl)phthalate 1J

Explosives (UG/L)
1,3-Dinitrobenzene 0.075|J
IAmmonium perchlorate 1.6/J 29J 3.6/J
HMX 0.4J 0.411J

Total Metals (UGI/L)

Aluminum 457 239 276 366 995 694 909
Barium 29|J 24|J 2471 26|J 59.1J 54.2|J 65.5J
Calcium 11,500 10,400 10,700 10,100 18,000 16,800 18,100
Copper 4.21J 52J 10.6/J 73J 71J
Iron 772 475 564 726 3,180 2,410 3,100
Lead 38.4 1.6|J 1.3]J 6.1 5.1 26J 241
Magnesium 5,920 5,380 5,360 5,190 4,390/J 3,760|J 3,960|J
Manganese 127 98.3 103 111 134 95.3 117
Potassium 2,950/J 2,670J 2,630/J 2,650/J 2,250/J 2,090/J 2,250/J
Sodium 13,300 12,200 12,000 11,900 20,000 16,700 16,800
Vanadium 2|J 1.5J 1.5J 3.8/J 3.4J 3.4/J

Dissolved Metals (UG/L)

Barium 23.6/J 21.21J 22|J 229 46.9J 53.2|J 55.7|J
Calcium 12,000 11,600 11,900 11,400 16,800 18,400 16,900
Copper 2.4\J 5J 3.5/J 5.9/J
Iron 613 229 186
Lead 1.3

Magnesium 5,980 5,910 4,130/J 4,070/J 3,600|J
Manganese 4.5J 2.2|J 83 88.6 745
Potassium 2,940\ 2,910/J 2,870\J 2,910/J 2,080/J 2,250\ 2,010/J
Sodium 13,900 14,000 13,900 14,300 19,200 18,400 16,600

Total Petroleum Hydrocarbons (UG/L)
[TPH-diesel range 160 160 100 120

J - Estimated Value
K - Biased high
L - Biased low Page 1 of 1



J - Estimated
K - Biased high
L - Biased low

Table 4-10

Detected Compounds in Site 11 Area B Surface Water Samples

NDWIH

Sites 11, 13, 17, 21, and 25 RI Report

Indian Head, Maryland

Station ID 1IS11SW08 IS11SW09 IS11SW10
Sample ID 1IS11SW08 IS11SW09 | IS11SWO09P | IS11SW10
Sample Date 03/05/02 03/06/02 03/06/02 03/06/02
Chemical Name

\Volatile Organic Compounds (UG/L)

No detections

Semivolatile Organic Compounds (UG/L)

No detections

Explosives (UG/L)

No detections

Total Metals (UG/L)

Aluminum 515 245 135/J 268
Antimony 35.81J

Arsenic 8J

Barium 200|J 83.5J 79.11J 89.2J
Beryllium 3.1J 0.211J
Cadmium 3J

Calcium 66,200 67,800 64,800 68,000
Chromium 6.9/J 0.99J 0.84J
Cobalt 321J 0.97J 14
Copper 224 K 8.2/ K 75K
Iron 792 465 157 555
Lead 9.7 45 34
[Magnesium 94,300 103,000 98,200 102,000
IManganese 108 136 122 180
Nickel 28.1J 34/J 35/J 3.3J
Potassium 52,000|J 57,100|J 54,500|J 56,700|J
Selenium 5.2/L

Silver 6.4/J

Sodium 836,000|J | 756,000 J 710,000|J 769,000/ J
Thallium 11.5

Vanadium 32.11J 1.6J 1.7J
Dissolved Metals (UG/L)
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J - Estimated
K - Biased high
L - Biased low

Table 4-10

NDWIH

Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Detected Compounds in Site 11 Area B Surface Water Samples

Station ID 1IS11SW08 IS11SW09 IS11SW10
Sample ID IS11SW08 | 1S11SW09 | IS11SW09P | I1S11SW10
Sample Date 03/05/02 03/06/02 03/06/02 03/06/02
Chemical Name

Barium 72.6|J 78.3J 79.11J 80.2|J
Calcium 66,400 67,200 67,400 64,400
[Magnesium 94,300 101,000 101,000 96,600
[Manganese 47.3 106 107 138
|Mercury 0.17/J 0.14]J

Nickel 2 2.3 2.3 24
Potassium 51,600|J 55,600|J 56,300|J 53,500|J
Sodium 801,000|J | 757,000 J 770,000|J 807,000|J
Zinc 3.21J

\Wet Chemistry (MG/L)

Hardness 606 552 554
pH 8.28 8.37 8.48
Total Petroleum Hydrocarbons (UG/L)

No detections
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Table 4-11
Detected Compounds in Site 11 Area A Sediment Samples
NDWIH

Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1IS11SD01 1IS11SD02 1IS11SD03 IS11SD04 IS11SD05 1IS11SD06 1IS11SD07
Sample ID 1IS11SD010001 1S11SD020001 1S11SD030001 1S11SD040001 1S11SD050001 1S11SD060001 1IS11SD070001
Sample Date 07/20/00 07/20/00 07/20/00 07/20/00 07/20/00 07/20/00 07/20/00
Chemical Name

\Volatile Organic Compounds (UG/KG)

2-Butanone 14J 17J 24|J 42J
Acetone 82|J 110J 130/J
Chloromethane 14J 12J 10J

Toluene 55J

Semi-volatile Organic Compounds (UG/KG)

Benzo(a)anthracene 250(J 91J

Benzo(a)pyrene 77J

Benzo(b)fluoranthene 400|J 51J 1301J
Benzo(k)fluoranthene 1701J

Chrysene 370 J 46 J 110/J
Dibenz(a,h)anthracene 55J

Fluoranthene 300 J 56|J 200J 110J
Indeno(1,2,3-cd)pyrene 92J

Phenanthrene 79|J 74|J

Pyrene 240|J 48|J 99J 140|J
bis(2-Ethylhexyl)phthalate 150|J 67J 120|J 110(J

Explosives (UG/KG)

3-Nitrotoluene 180|J 150|J

4-Nitrotoluene 140|J 160|J

Total Metals (MG/KG)

Aluminum 8,230 2,450 3,740 1,900 9,720 8,940 11,100
Antimony 22.8|L 63.9/L 33.6/L 344|L 3.3L

Arsenic 6.7/J 15.2J 245\ 18.9J 6.5J 7.7/J 11.8/J
Barium 169 86.4 50.4|J 112 111 89.4 140
Cadmium 1.2/L 45|L 6.5/L 49|L 19/L 1.3/L 42|L
Calcium 3,610/J 22,100|J 632|J 1,070|J 2,250J 3,320|J 3,510
Chromium 14.2/L 57.2|L 28.8|L 69.7 /L 226|L 16.6 L 28.9/L
Cobalt 6.3/J 74/J 14 12.7J 10.9J 16.8J
Copper 757 L 149/L 343 /L 650/ L 83.1/L 50.3/L 222|J
Cyanide 0.12J

J - Estimated Value
K - Biased high
L - Biased low
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Table 4-11
Detected Compounds in Site 11 Area A Sediment Samples
NDWIH
Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1IS11SD01 1IS11SD02 1IS11SD03 IS11SD04 IS11SD05 IS11SD06 IS11SD07
Sample ID 1IS11SD010001 1S11SD020001 1S11SD030001 1S11SD040001 1S11SD050001 1S11SD060001 1IS11SD070001
Sample Date 07/20/00 07/20/00 07/20/00 07/20/00 07/20/00 07/20/00 07/20/00
Chemical Name

Iron 23,100|J 8,360|J 134,000J 129,000J 32,900|J 28,800|J 41,800 J
Lead 76,400|J 1,160|J 375J 1,000|J 113]J 53.2J 272|J
[Magnesium 2,660 J 3,190|J 717J 688|J 1,840|J 1,370|J 1,700|J
IManganese 330J 637|J 432|J 940J 517J 302|J 430|J
|Mercury 0.2 0.081J 0.53 0.11J 0.19J 0.17J 0.36
Nickel 14.6 L 451/L 29.5/L 46.4/L 20.8/L 16.6 L 33.2/L
Potassium 454|J 182|J 164|J 131J 780J 673|J 1,070|J
Selenium 1.7|L

Silver 8.7 10.9 7.5 3.8/J 1.5J 2.8\J
Thallium 4.2 1.51J

Vanadium 221 16.1 12.9 14.1J 29 26.7 43.4
Zinc 1,310(J 847J 898 J 1,910(J 258|J 147|J 800 J
\Wet Chemistry (MG/KG)

% Moisture 26.6 243 221 21.2 61.1 51.5 64.8
Total Petroleum Hydrocarbons (MG/KG)

TPH-diesel range 13 26 15 69 11 13

J - Estimated Value
K - Biased high
L - Biased low Page 2 of 2



J - Estimated
K - Biased high

Table 4-12

Detected Compounds in Site 11 Area B Sediment Samples

Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

NDWIH

Station ID 1IS11SD08
Sample ID 1S11SD08
Sample Date 03/05/02
Chemical Name

\Volatile Organic Compounds (UG/KG)

2-Butanone 3J
Semivolatile Organic Compounds (UG/KG)

Acenaphthene 35J
Acenaphthylene 28J
Anthracene 140|J
Benzaldehyde 25J
Benzo(a)anthracene 900
Benzo(a)pyrene 790
Benzo(b)fluoranthene 1,100
Benzo(g,h,i)perylene 380J
Benzo(k)fluoranthene 650
Carbazole 36|J
Chrysene 1,000
Dibenz(a,h)anthracene 2201J
Dibenzofuran 22|J
Fluoranthene 720
Fluorene 51|J
Indeno(1,2,3-cd)pyrene 440/J
Phenanthrene 330 J
Pyrene 640
Explosives (UG/KG)

No detections

Total Metals (MG/KG)

Aluminum 11,300
Antimony 3.1L
Arsenic 10.3
Barium 34.3J
Beryllium 0.28J
Cadmium 4
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J - Estimated
K - Biased high

Table 4-12

Detected Compounds in Site 11 Area B Sediment Samples

NDWIH
Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1S11SD08
Sample ID 1S11SD08
Sample Date 03/05/02
Chemical Name

Calcium 778 J
Chromium 77
Cobalt 5.8/J
Copper 342 K
Iron 51,600
Lead 335
[Magnesium 929J
IManganese 378
IMercury 0.111J
Nickel 26.1
Potassium 380J
Selenium 29
Silver 3.2
Sodium 1,750
Vanadium 15
Zinc 514 K
\Wet Chemistry (MG/KG)

% Solids 58.2
Carbon 12,800|J
pH 7.16
Total Petroleum Hydrocarbons (MG/KG)

No detections
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TABLE 4-13
Conceptual Site Model for Site 11
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Surface Soil:

e Transport of organic and inorganic contaminants via erosion and deposition as sediment in Mattawoman
Creek and Unnamed Creek. Once deposited as sediment, limited desorption and dissolution into surface
water, with subsequent transport in the surface water.

e Limited leaching of organic and inorganic contaminants from the surface soil to the subsurface soil via the
infiltration of precipitation.

e  Some bioaccumulation of inorganic and organic compounds in ecological receptors.
e Very slow biodegradation of organic compounds.

e Entrainment of inorganics and perhaps some SVOCs on soil into the air by wind.

Subsurface Soil:

e Limited leaching of inorganic contaminants to the groundwater via the infiltration of precipitation and direct
contact with groundwater when the water table is high.

Groundwater:

¢ Movement of dissolved contaminants with the groundwater flow southward from the site to Mattawoman
Creek. Contaminant concentration will decrease with distance from the source area due to the dilution
caused by advection and dispersion and due to the removal of inorganics from the aqueous phase via
precipitation and transformation.
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Table 4-14

Summary of Data Quantitatively Used in Risk Assessment-Site 11

NDWIH
Indian Head, Maryland

Sites 11, 13, 17, 21, and 25 RI Report

Date of
Medium Sampling Sample Parameters
Soil
Subsurface Soil 07/25/2000 1S11SB040608 EXPLO, METAL, SVOA, VOA
(Below 2 feet) 07/26/2000 1S11SB090102 EXPLO, METAL, SVOA, VOA
07/26/2000 1IS11SB120103 EXPLO, METAL, SVOA, VOA
02/25/2002 1S11SB500608 EXPLO, METAL, SVOA, VOA
02/28/2002 1S11SB520406 EXPLO, METAL, SVOA, VOA
02/28/2002 1S11SB530002 EXPLO, METAL, SVOA, VOA
02/28/2002 1S11SB440002 EXPLO, METAL, SVOA, VOA
02/28/2002 1S11SB460002 EXPLO, METAL, SVOA, VOA
02/28/2002 1S11SB490002 EXPLO, METAL, SVOA, VOA
02/28/2002 1S11SB490002P EXPLO, METAL, SVOA, VOA
02/28/2002 1S11SB510002 EXPLO, METAL, SVOA, VOA
02/28/2002 1S11SB470204 EXPLO, METAL, SVOA, VOA
02/28/2002 1S11SB480002 EXPLO, METAL, SVOA, VOA
Surface Soil 07/18/2000 1S11SS060001 EXPLO, METAL, SVOA, VOA
(0 to 6 inches) 07/18/2000 1S11SS100001 EXPLO, METAL, SVOA, VOA
07/18/2000 1S11SS130001 EXPLO, METAL, SVOA, VOA
07/18/2000 1S11SS140001 EXPLO, METAL, SVOA, VOA
07/18/2000 1S118S150001 EXPLO, METAL, SVOA, VOA
07/18/2000 1S11SS160001 EXPLO, METAL, SVOA, VOA
07/18/2000 1S118S170001 EXPLO, METAL, SVOA, VOA
07/18/2000 1S11SS180001 EXPLO, METAL, SVOA, VOA
07/18/2000 1S11SS190001 EXPLO, METAL, SVOA, VOA
07/18/2000 1S118S200001 EXPLO, METAL, SVOA, VOA
07/18/2000 1S118S210001 EXPLO, METAL, SVOA, VOA
07/18/2000 1S118S5220001 EXPLO, METAL, SVOA, VOA
07/18/2000 1S118S230001 EXPLO, METAL, SVOA, VOA
07/19/2000 1S118S240001 EXPLO, METAL, SVOA, VOA
07/19/2000 1S11SS240001P EXPLO, METAL, SVOA, VOA
07/19/2000 1S118S5250001 EXPLO, METAL, SVOA, VOA
07/19/2000 1S118S260001 EXPLO, METAL, SVOA, VOA
07/19/2000 1S118S270001 EXPLO, METAL, SVOA, VOA
07/19/2000 1S11SS270001P EXPLO, METAL, SVOA, VOA
07/19/2000 1S11SS280001 EXPLO, METAL, SVOA, VOA
07/19/2000 1S118S5290001 EXPLO, METAL, SVOA, VOA
07/19/2000 1S11SS300001 EXPLO, METAL, SVOA, VOA
07/19/2000 1S11SS310001 EXPLO, METAL, SVOA, VOA
07/19/2000 1S118S320001 EXPLO, METAL, SVOA, VOA
07/19/2000 1S11SS330001 EXPLO, METAL, SVOA, VOA
07/19/2000 I1S11SS330001P EXPLO, METAL, SVOA, VOA
07/19/2000 1S11SS340001 EXPLO, METAL, SVOA, VOA
07/19/2000 1S11SS350001 EXPLO, METAL, SVOA, VOA
07/19/2000 1S11SS360001 EXPLO, METAL, SVOA, VOA
07/19/2000 1S118S370001 EXPLO, METAL, SVOA, VOA
07/19/2000 1S11SS380001 EXPLO, METAL, SVOA, VOA
02/25/2002 1S11SS440001P EXPLO, METAL, SVOA, VOA
02/25/2002 1S11SS440001 EXPLO, METAL, SVOA, VOA
02/25/2002 1S11SS430001 EXPLO, METAL, SVOA, VOA
03/01/2002 1S11SS530001 EXPLO, METAL, SVOA, VOA
03/01/2002 1S118S520001 EXPLO, METAL, SVOA, VOA
03/01/2002 1S11SS500001 EXPLO, METAL, SVOA, VOA
03/01/2002 1S118S510001 EXPLO, METAL, SVOA, VOA
03/04/2002 1S118S450001 EXPLO, METAL, SVOA, VOA
03/04/2002 1S11SS460001 EXPLO, METAL, SVOA, VOA
03/04/2002 1S11SS490001 EXPLO, METAL, SVOA, VOA
03/04/2002 1S11SS470001 EXPLO, METAL, SVOA, VOA
03/04/2002 1S11SS470001P EXPLO, METAL, SVOA, VOA
03/04/2002 1S11SS480001 EXPLO, METAL, SVOA, VOA




Summary of Data Quantitatively Used in Risk Assessment-Site 11

Table 4-14

Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Date of
Medium Sampling Sample Parameters
Groundwater

09/11/2000 1S11MW010900 EXPLO, FMETAL, METAL, SVOA, VOA
09/11/2000 1S11MW020900 FMETAL, METAL, VOA

09/11/2000 1S11MW030900 EXPLO, FMETAL, METAL, SVOA, VOA
09/11/2000 1S11MW030900P EXPLO, FMETAL, METAL, SVOA, VOA
09/11/2000 1S11MW040900 EXPLO, FMETAL, METAL, SVOA, VOA
03/26/2002 1S11MW080302 EXPLO, FMETAL, METAL, SVOA, VOA
03/26/2002 IS11MW070302 EXPLO, FMETAL, METAL, SVOA, VOA
03/26/2002 IS11MW060302 EXPLO, FMETAL, METAL, SVOA, VOA
03/26/2002 1S11MW060302P EXPLO, FMETAL, METAL, SVOA, VOA

Surface Water

07/20/2000 IS11SW01 EXPLO, FMETAL, METAL, SVOA, VOA
07/20/2000 IS11SW02 EXPLO, FMETAL, METAL, SVOA, VOA
07/20/2000 I1S11SW03 EXPLO, FMETAL, METAL, SVOA, VOA
07/20/2000 IS11SW04 EXPLO, FMETAL, METAL, SVOA, VOA
07/20/2000 IS11SW05 EXPLO, FMETAL, METAL, SVOA, VOA
07/20/2000 IS11SW06 EXPLO, FMETAL, METAL, SVOA, VOA
07/20/2000 IS11SW07 EXPLO, FMETAL, METAL, SVOA, VOA
03/05/2002 I1S11SW08 EXPLO, FMETAL, METAL, SVOA, VOA
03/06/2002 IS11SW09 EXPLO, FMETAL, METAL, SVOA, VOA
03/06/2002 1S11SWO09P EXPLO, FMETAL, METAL, SVOA, VOA
03/06/2002 IS11SW10 EXPLO, FMETAL, METAL, SVOA, VOA




Table 4-15

Summary of Chemicals of Potential Concern for the HHRA-Site 11 (based on comparison to RBCs)
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH

Indian Head, Maryland

Groundwater Soil Surface Water
Shallow Aquifer Surface Soil Surface and Subsurface
Benzene Benzo(a)anthracene Benzo(a)anthracene Antimony
Bromomethane Benzo(a)pyrene Benzo(a)pyrene Arsenic
Chloroethane Benzo(b)fluoranthene Benzo(b)fluoranthene Lead
4-Methylphenol Dibenz(a,h)anthracene Dibenz(a,h)anthracene Thallium
Aluminum Hexachlorobenzene Hexachlorobenzene Vanadium
Antimony Indeno(1,2,3-cd)pyrene Indeno(1,2,3-cd)pyrene
Arsenic Perchlorate Perchlorate
Barium Aluminum Aluminum
Chromium Antimony Antimony
Iron Arsenic Arsenic
Lead Cadmium Cadmium
Manganese Chromium Chromium
Nickel Copper Copper
Vanadium Iron Iron
Lead Lead
Manganese Manganese
Mercury Mercury
Nickel Nickel
Silver Silver
Thallium Thallium
Vanadium Vanadium
Zinc Zinc

* COPCs for groundwater for all scenarios (based on unfiltered metals results).




Table 4-16
Exposure Pathways-Site 11
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Media Exposure Current Future
Route |Industrial| Trespasser/ Visitor | Recreational User [Construction|Industrial| Trespasser/ Visitor [ Recreational User Resident
Worker Adult |Adolescents| Adult Child Worker Worker Adult [Adolescents| Adult Child | Adult [ Child
Groundwater - Shallow
Aquifer
Ingestion X X
Dermal X X X
Inhalation X X
Surface Soil
Ingestion X X X
Dermal X X X
Inhalation NC NC NC
Combined Surface and
Subsurface Soil
Ingestion X X X X X X
Dermal X X X X X X
Inhalation NC NC NC NC X X
Surface Water
Ingestion X* X* X* X*
Dermal X* X* X* X*
Inhalation
Fish
Ingestion Q* Q* Q* Q*

X Quantitative evaluation (if COPCs selected for pathway).

NC No COPCs retained for this pathway, therefore, not evaluated quantitatively.
Q Evaluated qualitatively since COPCs retained for surface water and constituents detected in sediment do not bioaccumulate in fish tissue.
* Current and Future scenario are the same.




Table 4-17

Summary of RME Cancer Risks and Hazard Indices-Site 11
Sites 11, 13, 17, 21, and 25 RI Report

Indial

NDWIH
n Head, Maryland

Chemicals with
Cancer Risks >10°

Chemicals with Chemicals with Cancer Risks Hazard
Receptor Media Exposure Route [Cancer Risk| Cancer Risks >10* and <10* >10° and <10®° Index Chemicals with HI>1
Current Surface Ingestion 1.2E-06 0.19
Trespasser/Visitor Soil Dermal Contact 2.9E-07 0.061
Adolescent Inhalation NA NA
Total 1.5E-06 Arsenic 0.25
All Media Total 1.5E-06 0.25
Current Surface Ingestion 2.3E-06 0.14
Trespasser/Visitor Soil Dermal Contact 7.5E-07 0.064
Adult Inhalation NA NA
Total 3.1E-06 Arsenic 0.20
All Media Total 3.1E-06 0.20
Current Surface Ingestion 1.2E-05 Arsenic 0.65
Benzo(a)Pyrene,
Industrial Soil Dermal Contact 8.8E-06 Dibenz(a,h)anthracene, Arsenic 0.72
Worker Inhalation NA NA
Benzo(a)Pyrene,
Total 2.0E-05 Arsenic Dibenz(a,h)anthracene 1.4
All Media Total 2.0E-05 1.4
Current/Future Surface Water Ingestion 7.2E-07 0.089
Recreational User Dermal Contact 1.8E-07 0.083
Adult Inhalation NA NA
Total 9.0E-07 0.17
All Media Total 9.0E-07 0.17
Current/Future Surface Water Ingestion 8.4E-07 0.42
Recreational User Dermal Contact 8.3E-08 0.15
Child Inhalation NA NA
Total 9.2E-07 0.57
All Media Total 9.2E-07 0.57
Future Groundwater Ingestion NA 13 Iron, Manganese, Vanadiur
Resident Dermal Contact NA 0.23
Adult Inhalation N/A 0.09
Total N/A 13 Iron, Manganese, Vanadiur
Soil* Ingestion NA 0.73
Dermal Contact NA 0.65
Inhalation NA NA
Total NA 1.4
All Media Total NA 14
Aluminum, Arsenic, Barium, Chromium,
Future Groundwater Ingestion NA 30 Iron, Manganese, Vanadium
Resident Dermal Contact NA 0.66
Child Inhalation NA NA
Aluminum, Arsenic, Barium, Chromium,
Total NA 30 Iron, Manganese, Vanadium
Soil* Ingestion NA 6.8 Cadmium, Iron
Dermal Contact NA 0.86
Inhalation NA NA
Total NA 7.7 Cadmium, Iron
All Media Total NA 38
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Table 4-17

Summary of RME Cancer Risks and Hazard Indices-Site 11
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH

Indian Head, Maryland
Chemicals with
Chemicals with Cancer Risks >10° | Chemicals with Cancer Risks Hazard
Receptor Media Exposure Route [Cancer Risk| Cancer Risks >10* and <10* >10° and <10®° Index Chemicals with HI>1
Future Groundwater Ingestion 1.8E-04  |Arsenic NA
Resident Dermal Contact 5.1E-07 NA
Child/Adult Inhalation 5.8E-07 NA
Total 1.9E-04 |Arsenic NA
Benzo(a)Pyrene,
Soil* Ingestion 4.4E-05 Arsenic Dibenz(a,h)anthracene NA
Benzo(a)Pyrene,
Dermal Contact 1.2E-05 Dibenz(a,h)anthracene, Arsenic NA
Inhalation NA NA
Benzo(a)Anthracene,
Benzo(a)Pyrene,
Benzo(b)Fluoranthene,
Dibenz(a,h)anthracene,
Total 5.6E-05 Arsenic Hexachlorobenzene NA
All Media Total 2.4E-04 NA
Future Groundwater Ingestion NA NA
Construction Worker Dermal Contact 1.4E-08 0.24
Adult Inhalation 2.4E-09 0.009
Total 1.6E-08 0.25
Soil* Ingestion 1.9E-06 Arsenic 2.4
Dermal Contact 2.5E-07 0.39
Inhalation NA NA
Total 2.1E-06 Arsenic 2.8
All Media Total 2.2E-06 3.1
Future Soil* Ingestion 9.9E-06 Arsenic 0.52
Benzo(a)Pyrene,
Industrial Worker Dermal Contact 8.3E-06 Dibenz(a,h)anthracene, Arsenic 0.60
Adult Inhalation NA NA
Benzo(a)Pyrene,
Total 1.8E-05 Arsenic Dibenz(a,h)anthracene 1.1
All Media Total 1.8E-05 1.1
Future Soil* Ingestion 1.0E-06 0.15
Trespasser/Visitor Dermal Contact 2.5E-07 0.051
Adolescent Inhalation NA NA
Total 1.3E-06 0.20
All Media Total 1.3E-06 0.20
Future Soil* Ingestion 2.0E-06 Arsenic 0.11
Trespasser/Visitor Dermal Contact 7.1E-07 0.073
Adult Inhalation NA NA
Total 2.7E-06 Arsenic 0.18
All Media Total 2.7E-06 0.18

NA - Not applicable, pathway incomplete.

Page 2 of 2




Table 4-18

Summary of CT Cancer Risks and Hazard Indices-Site 11
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland
Chemicals with Chemicals with
Chemicals with Cancer Risks >10° | Cancer Risks >10°
Receptor Media Exposure Route | Cancer Risk| Cancer Risks >10 and <10 and <10° Hazard Index Chemicals with HI>1
Current Surface Ingestion NA 0.089
Industrial Soil Dermal Contact NA 0.10
\Worker Inhalation NA NA
Total NA 0.19
All Media Total NA 0.19
Future Groundwater Ingestion NA 2.9 Iron, Manganese
Resident Dermal Contact NA 0.024
Adult Inhalation NA NA
Total NA 3.0 Iron, Manganese
Soil* Ingestion NA 0.079
Dermal Contact NA 0.18
Inhalation NA NA
Total NA 0.26
All Media Total NA 3.2
Future Groundwater Ingestion NA 9.8 Iron, Manganese
Resident Dermal Contact NA 0.066
Child Inhalation NA NA
Total NA 9.9 Iron, Manganese
Soil* Ingestion NA 0.74
Dermal Contact NA 0.23
Inhalation NA NA
Total NA 1.0
All Media Total NA 11
Future Groundwater Ingestion 2.0E-05 Arsenic NA
Resident Dermal Contact 8.5E-08 NA
Child/Adult Inhalation NA NA
Total 2.0E-05 Arsenic NA
All Media Total 2.0E-05 NA
Future Soil* Ingestion NA 0.69
Construction Worker Dermal Contact NA 0.060
Adult Inhalation NA NA
Total NA 0.75
All Media Total NA 0.75
Future Soil* Ingestion NA 0.074
Industrial Worker Dermal Contact NA 0.093
Adult Inhalation NA NA
Total NA 0.17
All Media Total NA 0.17

NA - Not applicable, pathway incomplete.




Table 4-19

Lead Risk-based Concentration for the Adult - Industrial Worker- Site 11

Sites 11, 13, 17, 21, and 25 Rl Report
NDWIH
Indian Head, Maryland

PbBadult, central = PbBretal, 0.95,goal / ((GSD*1.645) * R)

PbS = ((PbBagult, central - PPBadult,0) * AT) / (BKSF * IR * AF * EF)

Industrial
Exposure Adult
Par ameter Description Values Source'
PbS Soil Lead Concentration expressed in ug/g; 1,113 Calc.
Central estimate of Blood Lead Concentrations in adults
POBacui contra exposed to the site expressed in ug/dl; 3.5 Calc
PbBietal,0.95,g0l Goal for 95th % blood lead concentration (ug/dl); 10 A
GSD Geometric standard deviation (dimensionless); 2.0 A
Constant of proportionality between fetal blood lead
R concentration at birth and maternal blood lead concentration 0.9 A
(dimensionless);
PbB Typica Blood Lead Concentration in the absence of 20 A
adult.0 exposure to the site expressed in ug/dL ; '
AT Averaging Time (days/year) 365 A
Biokinetic Slope Factor expressed in ug/dL blood lead
BKSF increase per ug/day lead uptake; 04 A
IR Intake rate of soil (g/day); 0.05 A
AF Gastrointestinal absorption fraction for ingested lead in soil 0.12 A
and lead in dust from soil (dimensionless) '
EF Exposure frequency (days/year) 219 A

A - EPA, December 1996. Recommendations of the Technical Review Workgroup for Lead for an Interim
Approach to Assessing Risks Associated with Adult Exposure to Lead in Soil.

04/30/2004
12:49 PM
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Table 4-20

Screening-Level Exposure Parameters for Upper Trophic Level Ecological Receptors - Sites 11 and 17
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland
Body Weight (kg) Water Ingestion Rate (L/day) Food Ingestion Rate (kg/day - dry)
Receptor Value Reference Value Reference Value Reference
Birds
American kestrel 0.083 Palmer 1988 0.01685 allometric equation 0.01192 USEPA 1993
American robin 0.0452 USEPA 1993 0.00741 allometric equation 0.00162 Levey and Karasov 1989
Great blue heron 2.1 Butler 1992 0.10901 allometric equation 0.43894 allometric equation
Marsh wren 0.00975 Dunning 1993 0.00330 allometric equation 0.00298 USEPA 1993
Mammals
Meadow vole 0.03 Silva and Downing 1995 0.01334 USEPA 1993 0.00310 USEPA 1993
Raccoon 4.23 Silva and Downing 1995 0.60919 allometric equation 0.12681 Conover 1989
Red fox 3.17 Silva and Downing 1995 0.41154 allometric equation 0.14763 Sample and Suter 1994
Short-tailed shrew 0.01331 USEPA 1993 0.00475 USEPA 1993 0.00189 USEPA 1993
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Table 4-20
Screening-Level Exposure Parameters for Upper Trophic Level Ecological Receptors - Sites 11 and 17
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Dietary Composition (percent) Soil/ Sediment Ingestion (percent)
Terr. Small Aquatic Aquatic
Receptor Plants | Soil Invert.| Mammals |Fish/Frogs| Plants Invert. Reference Value Reference
Birds
American kestrel 0 38 60 0 0 0 USEPA 1993 2 Assumed based on diet
American robin 0 95 0 0 0 0 Martin et al. 1951 5 Sample and Suter 1994
USEPA 1993; Quinney and
Great blue heron 0 0 0 100 0 0 Smith 1980 0 Sample and Suter 1994
Marsh wren 0 0 0 0 0 95 USEPA 1993 5 Assumed based on diet
Mammals
Meadow vole 95.6 2 0 0 0 0 USEPA 1993 2.4 Beyer et al. 1994
Raccoon 0 0 0 7 40 43.6 USEPA 1993 9.4 Beyer et al. 1994
Red fox 7 2.8 87.4 0 0 0 USEPA 1993 2.8 Beyer et al. 1994
USEPA 1993; Sample and Suter

Short-tailed shrew 47 82.3 0 0 0 0 1994 13 Sample and Suter 1994
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Table 4-21
Step 2 Soil Screening - Sites 11 and 17

Sites 11, 13, 17, 21, and 25 RI Report
NDWIH

Indian Head, Maryland

Maximum Sample ID of Maximum
Reporting | Frequency | Concentration Maximum | Screening | Hazard
Chemical Limit Range |of Detection|  Detected Concentration Value Quotient
Inorganics (MG/KG)
Aluminum 42 - 124 | 43 | 43 25,600 1IS11SS260001 50 512.00
Antimony 0.69 - 3.2 18 | 42 18.9 IS11SS170001 5 3.78
Arsenic 071 - 2.6 42 | 43 42.7 1IS11SS260001 10 4.27
Barium 0.033 - 026 | 43 / 43 367 1IS11SS160001 500 0.73
Beryllium 0.018 - 0.13 7 /43 0.50 IS17SS100001 10 0.05
Cadmium 0.056 - 0.29 | 34 / 43 147 1IS11SS270001 4 36.75
Chromium 025 - 15 43 | 43 156 1IS11SS260001 04 390.00
Cobalt 019 - 15 41 | 43 29.0 IS17SS060001 20 1.45
Copper 029 - 13 43 | 43 4,960 1S11SS240001 50 99.20
Cyanide 056 - 2.8 14 | 43 0.64 1IS17SS020001 27.5 0.02
Iron 3.6 -386 | 43 /43 263,000 1IS11SS100001 200 1315.00
Lead 029 - 292 | 43 /43 132,000 1S11SS220001 50 2640.00
Manganese 0.033 - 029 | 43 / 43 1,330 1IS11SS100001 500 2.66
Mercury 0.056 - 0.65 | 30 / 43 42.0 1IS11SS150001 0.1 420.00
Nickel 043 - 13 42 | 43 189 1IS11SS150001 30 6.30
Selenium 0.89 - 3.2 2 | 43 1.6 IS17SS050001 1 1.60
Silver 025 - 21 23 | 43 62.5 1IS11SS310001 2 31.25
Thallium 12 -39 6 / 43 5.5 1S11SS220001 1 5.50
Vanadium 017 - 1 43 | 43 60.2 1IS11SS310001 2 30.10
Zinc 013 - 16 43 | 43 10,000 1S11SS100001 50 200.00
Semivolatile Organic Compounds (UG/KG)
1,1-Bipheny! 370 - 1,200 0 / 43 - - NSV NSV
2,2'-Oxyhis(1-chloropropane) 370 - 1,200 0 / 43 - - NSV NSV
2,4,5-Trichlorophenol 920 - 3,000 0 /43 - - 430 6.98
2,4,6-Trichlorophenol 370 - 1,200 0 / 43 - - 580 2.07
2,4-Dichlorophenol 370 - 1,200 0/ 42 - - 13,400 0.09
2,4-Dimethylphenol 370 - 1,200 0 / 43 - - 100 12.00
2,4-Dinitrophenol 920 - 1500 0/ 11 - - 20,000 0.08
2-Chloronaphthalene 370 - 1,200 0 / 43 - - 2,789 0.43
2-Chlorophenol 370 - 1,200 0 / 43 - - 100 12.00
2-Methylnaphthalene 370 - 1,200 4 /43 130 1IS11SS310001 1,730 0.08
2-Methylphenol 370 - 1,200 0 / 43 - - 100 12.00
2-Nitroaniline 920 - 3,000 O /43 - - NSV NSV
2-Nitrophenol 370 - 1,200 0 / 43 - - NSV NSV
3,3-Dichlorobenzidine 370 - 1,200 0 /43 - - NSV NSV
3-Nitroaniline 920 - 3,000 0 /43 - - NSV NSV
4,6-Dinitro-2-methylphenol 920 - 3,000 0 /43 - - NSV NSV
4-Bromophenyl-phenylether 370 - 1,200 0 /43 - - NSV NSV
4-Chloro-3-methylphenol 370 - 1,200 0 / 43 - - 100 12.00
4-Chloroaniline 370 - 1,200 0 / 43 - - NSV NSV
4-Chlorophenyl-phenylether 370 - 1,200 0 / 43 - - NSV NSV

NSV - No Screening Value
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Table 4-21

Step 2 Soil Screening - Sites 11 and 17
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland

Maximum Sample ID of Maximum

Reporting | Frequency | Concentration Maximum | Screening | Hazard

Chemical Limit Range |of Detection| ~ Detected Concentration Value Quotient

4-Methylphenol 370 - 1,200 0 / 43 - - 100 12.00
4-Nitroaniline 920 - 3,000 O /43 - - NSV NSV
4-Nitrophenol 920 - 3,000 0 /43 - - 380 7.89
4-Nitrotoluene 250 - 250 2 /18 250 1S11SS140001 NSV NSV
Acenaphthene 370 - 1,200 4 /43 250 1IS11SS310001 2,500 0.10
Acenaphthylene 370 - 1,200 0 / 43 - - 1,730 0.69
Acetophenone 370 - 1,200| 17 / 43 760 1S11SS140001 NSV NSV
Anthracene 370 - 1,200| 10 / 43 660 1IS11SS100001 1,730 0.38
Atrazine 370 - 1,200 0 / 43 - - NSV NSV
Benzaldehyde 370 - 1,200| 19 / 43 1,100 1IS17SS010001 NSV NSV
Benzo(a)anthracene 370 - 1,200| 23 / 43 3,300 1S11SS100001 1,730 191
Benzo(a)pyrene 370 - 1,200| 18 / 43 860 1S11SS310001 1,730 0.50
Benzo(b)fluoranthene 370 - 1,200| 24 /| 43 4,300 1IS11SS310001 1,730 2.49
Benzo(g,h,i)perylene 370 - 1,200 0 / 43 - - 1,730 0.69
Benzo(k)fluoranthene 370 - 1,200| 22 / 43 2,200 1S11SS100001 1,730 1.27
Butylbenzylphthalate 370 - 1,200 2 /43 96.0 1IS11SS230001 NSV NSV
Caprolactam 370 - 1,200 0 /43 - - NSV NSV
Carbazole 370 - 1,200 4 /43 210 1IS11SS310001 NSV NSV
Chrysene 370 - 1,200| 24 / 43 3,500 1S11SS100001 1,730 2.02
Di-n-butylphthalate 370 - 1,200 6 /43 290 1IS11SS220001 | 200,000 0.00
Di-n-octylphthalate 370 - 1,200 1 /43 590 1IS11SS250001 NSV NSV
Dibenz(a,h)anthracene 370 - 1,200| 13 / 43 590 1S11SS310001 1,730 0.34
Dibenzofuran 370 - 1,200 3/ 43 130 1IS11SS310001 NSV NSV
Diethylphthalate 370 - 1,200 5 /43 160 IS11SS160001 | 13,400 0.01
Dimethyl phthalate 370 - 1,200 0 / 43 - - 10,640 0.11
Fluoranthene 370 - 1,200| 26 / 43 6,800 1IS11SS100001 1,730 3.93
Fluorene 370 - 1,200 6 /43 590 1IS11SS250001 1,730 0.34
Hexachlorobenzene 370 - 1,200 1 /43 590 IS11SS250001 | 100,000 0.01
Hexachlorobutadiene 370 - 1,200 1 /43 590 1IS11SS250001 NSV NSV
Hexachlorocyclopentadiene 370 - 1,200 0 / 43 - - 1,000 1.20
Hexachloroethane 370 - 1,200 0 /43 - - NSV NSV
Indeno(1,2,3-cd)pyrene 370 - 1,200 21 / 43 990 1S11SS310001 1,730 0.57
Isophorone 370 - 1,200 0 /43 - - NSV NSV
Naphthalene 370 - 1,200 2 /43 65.0 1S11SS230001 1,730 0.04
Nitrobenzene 470 - 600 0/5 - - 2,260 0.27
Pentachlorophenol 890 - 2900| 0 /43 - - 3,000 0.97
Phenanthrene 370 - 1,200| 21 / 43 3,100 1S11SS100001 1,730 1.79
Phenol 370 - 1,200 2 /43 160 1IS11SS210001 1,880 0.09
Pyrene 370 - 1,200| 27 / 43 2,400 1S11SS100001 1,730 1.39
his(2-Chloroethoxy)methane 370 - 1,200 0 / 43 - - NSV NSV
bis(2-Chloroethyl)ether 370 - 1,200 0 / 43 - - NSV NSV
bis(2-Ethylhexyl)phthalate 370 - 1,200| 20 / 43 3,300 IS11SS330001 | 16,227 0.20

NSV - No Screening Value
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Table 4-21

Step 2 Soil Screening - Sites 11 and 17
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland
Maximum Sample ID of Maximum
Reporting | Frequency | Concentration Maximum | Screening | Hazard
Chemical Limit Range |of Detection Detected Concentration Value Quotient
n-Nitroso-di-n-propylamine 370 - 1,200 0 / 43 - - NSV NSV
n-Nitrosodiphenylamine 370 - 1,200 3 /43 130 1S11S5290001 1,090 0.12
Explosives (UG/KG)
1,3,5-Trinitrobenzene 250 - 250 1 /43 210 1S17SS150001 NSV NSV
1,3-Dinitrobenzene 250 - 250 2 |43 46.0 1S1755040001 NSV NSV
2,4,6-Trinitrotoluene 250 - 250 1/ 43 360 1S11SS260001 | 10,000 0.04
2 4-Dinitrotoluene 250 - 250 11/ 43 150 1S1155100001 NSV NSV
2,6-Dinitrotoluene 250 - 250 2 /43 98.0 1S11SS270001 NSV NSV
2-Amino-4,6-dinitrotoluene 250 - 250 1/ 43 130 1S1155260001 | 80,000 0.00
2-Nitrotoluene 250 - 390 1/ 43 170 1S11SS250001 NSV NSV
3-Nitrotoluene 250 - 250 0/ 43 -- -- NSV NSV
4-Amino-2,6-dinitrotoluene 250 - 1,200 1/ 43 170 1S11SS260001 NSV NSV
4-Nitrotoluene 250 - 630 1/25 240 1S17SS070001 NSV NSV
Ammonium perchlorate 4.6 - 100 4 | 43 480,000 1S11S5260001 NSV NSV
HMX 500 - 500 3143 3,700 1S1155260001 | 50,000 0.07
Nitrobenzene 250 - 870 0 /43 -- -- 2,260 0.38
Nitroglycerin 1,100 - 3,100| 0 / 43 - - NSV NSV
Nitroguanidine 100 - 100 1/ 43 40.0 1S17S55040001 NSV NSV
PETN 2,500 - 2,500 0 /43 -- -- NSV NSV
RDX 500 - 910 4 |43 860 IS11SS270001 | 50,000 0.02
Tetryl 650 - 650 0 /43 -- -- 25,000 0.03
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 11.0 - 160 0 /43 - - 300 0.53
1,1,2,2-Tetrachloroethane 11.0 - 160 0 /43 - - 300 0.53
1,1,2-Trichloro-1,2,2- trifluoroethane 11.0 - 160 0/ 43 - - NSV NSV
1,1,2-Trichloroethane 11.0 - 160 0 /43 - - 300 0.53
1,1-Dichloroethane 11.0 - 160 0 /43 - - 300 0.53
1,1-Dichloroethene 11.0 - 160 0 /43 - - NSV NSV
1,2,4-Trichlorobenzene 11.0 - 160 0 /43 - - 1,270 0.13
1,2-Dibromo-3-chloropropane 11.0 - 160 0/31 - - NSV NSV
1,2-Dibromoethane 11.0 - 160 0 /43 - - 5,000 0.03
1,2-Dichlorobenzene 11.0 - 160 0 /43 - - 100 1.60
1,2-Dichloroethane 11.0 - 160 0 /43 - - 1,083 0.15
1,2-Dichloroethene (total) 12.0 - 14.0 0/4 - - 300 0.05
1,2-Dichloropropane 11.0 - 160 0 /43 - - 38,800 0.00
1,3-Dichlorobenzene 11.0 - 160 0 /43 - - 100 1.60
1,4-Dichlorobenzene 11.0 - 160 2 |43 1.7 1S1755150001 1,280 0.00
2-Butanone 11.0 - 160 0 /43 - -- NSV NSV
2-Hexanone 11.0 - 160 0 /43 - -- NSV NSV
4-Methyl-2-pentanone 11.0 - 160 0 /43 - - 10,000 0.02
Acetone 11.0 - 160 5143 65.0 1S1155340001 NSV NSV
Benzene 11.0 - 160 0 /43 -- -- 284 0.56

NSV - No Screening Value
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Table 4-21
Step 2 Soil Screening - Sites 11 and 17

Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland

Maximum Sample ID of Maximum

Reporting | Frequency | Concentration Maximum | Screening | Hazard

Chemical Limit Range |of Detection Detected Concentration Value Quotient
Bromodichloromethane 11.0 - 160 0 /43 - - 45,000 0.00
Bromoform 11.0 - 160 0 /43 - - 114,700 0.00
Bromomethane 11.0 - 160 0 /43 - - NSV NSV
Carbon disulfide 11.0 - 160 0 /43 - - NSV NSV
Carbon tetrachloride 11.0 - 160 0 /43 - - 1,000,000 0.00
Chlorobenzene 11.0 - 160 0 /43 - - 2,400 0.07
Chloroethane 11.0 - 160 0 /43 - - NSV NSV
Chloroform 11.0 - 160 0 /43 - - 2,700 0.06
Chloromethane 11.0 - 160 0 /43 - - NSV NSV
Cumene 11.0 - 160 0 /43 - - NSV NSV
Cyclohexane 11.0 - 160 6 /43 26.0 1S1755100001 NSV NSV
Dibromochloromethane 11.0 - 160 1 /43 14.0 1S17SS090001 NSV NSV
Dichlorodifluoromethane 11.0 - 160 0 /43 - -- NSV NSV
Ethylbenzene 11.0 - 160 2 /43 2.9 IS17SS060001 | 13,514 0.00
Methyl acetate 11.0 - 160 11 / 43 24.0 1S1155180001 NSV NSV
Methyl-tert-butyl ether (MTBE) 11.0 - 160 0 /43 - - NSV NSV
Methylcyclohexane 11.0 - 160 0 /43 - - NSV NSV
Methylene chloride 11.0 - 160 0 /43 - - 2,703 0.06
Styrene 11.0 - 160 3143 32.0 IS11SS170001 | 27,027 0.00
TPH-gas range 120 - 330 0/ 14 - - NSV NSV
Tetrachloroethene 11.0 - 160 0 /43 -- -- 1,083 0.15
Toluene 11.0 - 160 2 /43 250 IS17SS020001 | 35,114 0.01
Trichloroethene 11.0 - 160 5143 25.0 [S17SS070001 | 16,200 0.00
Trichlorofluoromethane 11.0 - 160 0 /43 -- -- NSV NSV
Vinyl chloride 11.0 - 160 0 /43 - -- 300 0.53
Xylene, total 11.0 - 160 8 /43 20.0 1S17SS060001 6,764 0.00
cis-1,2-Dichloroethene 11.0 - 160 0 /43 -- -- 300 0.53
cis-1,3-Dichloropropene 11.0 - 160 1 /43 18.0 1S11S5250001 300 0.06
trans-1,2-Dichloroethene 11.0 - 160 0 /43 -- -- 300 0.53
trans-1,3-Dichloropropene 11.0 - 160 11743 18.0 1S11S5250001 300 0.06

NSV - No Screening Value
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Table 4-22
Step 2 Sediment Screening - Sites 11 and 17

Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Maximum Sample ID of Maximum
Reporting | Frequency | Concentration Maximum | Screening | Hazard
Chemical Limit Range |of Detection|  Detected Concentration Value Quotient
Inorganics (MG/KG)
Aluminum 46 - 107 | 13 /13 13,100 IS17SD050001 [ 18,000 0.73
Antimony 11 - 24 8 /13 63.9 1S11SD020001 150 0.43
Arsenic 089 - 21 13 / 13 32.7 IS17SD060001 8.2 3.99
Barium 0.099 - 023 | 13 /13 169 1S11SD010001 48.0 3.52
Beryllium 0.049 - 0.11 4 /13 0.39 IS17SD050001 NSV NSV
Cadmium 0.099 - 023 | 11 /13 18.7 IS17SD060001 12 15.58
Chromium 049 - 11 13 / 13 69.7 1IS11SD040001 81.0 0.86
Cobalt 054 - 13 12 | 13 16.8 1IS11SD070001 10.0 1.68
Copper 047 - 1.1 13 / 13 757 1IS11SD010001 34.0 22.26
Cyanide 062 - 57 1/ 13 0.12 1S11SD040001 0.10 1.20
Iron 6.7 - 155 | 13 / 13 134,000 IS11SD030001 | 188,400 0.71
Lead 032 -17.7 | 13 /13 76,400 1S11SD010001 46.7 1635.97
Manganese 0.099 - 023 | 13 / 13 940 1S11SD040001 260 3.62
Mercury 0.062 - 0.14 | 11 / 13 0.53 1IS11SD030001 0.15 3.53
Nickel 047 - 11 12 | 13 46.4 1IS11SD040001 20.9 2.22
Selenium 11 - 24 1/ 13 1.7 1S11SD030001 1 1.70
Silver 077 - 1.8 8 /13 10.9 1IS11SD030001 1 10.90
Thallium 13 -3 2 /13 4.2 1S11SD010001 NSV NSV
Vanadium 035 - 080 | 13 /13 434 IS11SD070001 57.0 0.76
Zinc 015 - 034 | 13 /13 1,910 1S11SD040001 150 12.73
Semivolatile Organic Compounds (UG/KG)
1,1-Bipheny! 420 - 940 0/7 - - NSV NSV
2,2'-Oxyhis(1-chloropropane) 420 - 940 0/7 - - NSV NSV
2,4,5-Trichlorophenol 1,100 - 24001 0 /7 - - 1,307 1.84
2,4,6-Trichlorophenol 420 - 940 0/7 - - 914 1.03
2,4-Dichlorophenol 420 - 940 0/7 - - 93 10.14
2,4-Dimethylphenol 420 - 940 017 - - 400 2.35
2,4-Dinitrophenol 1,100 - 2400 0 /2 - - 87 27.53
2-Chloronaphthalene 420 - 940 017 - - 140 6.71
2-Chlorophenol 420 - 940 0/7 - - 120 7.84
2-Methylnaphthalene 420 - 940 0/7 - - 1,686 0.56
2-Methylphenol 420 - 940 0/7 - - 21 45.02
2-Nitroaniline 1,100 - 2,400 0 /7 - - 2,953 0.81
2-Nitrophenol 420 - 940 0/7 - - 154 6.12
3,3-Dichlorobenzidine 420 - 940 0/7 - - 358 2.62
3-Nitroaniline 1,100 - 2400 0 /7 - - 414 5.80
4,6-Dinitro-2-methylphenol 1,100 - 24001 0/ 6 - - NSV NSV
4-Bromophenyl-phenylether 420 - 940 0/7 - - 2,088 0.45
4-Chloro-3-methylphenoal 420 - 940 017 - - NSV NSV
4-Chloroaniline 420 - 940 0/7 - - 57 16.42
4-Chlorophenyl-phenylether 420 - 940 0/7 - - NSV NSV

NSV - No Screening Value
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Table 4-22
Step 2 Sediment Screening - Sites 11 and 17

Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Maximum Sample ID of Maximum

Reporting | Frequency | Concentration Maximum | Screening | Hazard

Chemical Limit Range |of Detection| ~ Detected Concentration Value Quotient
4-Methylphenol 420 - 940 0/7 - - 670 1.40
4-Nitroaniline 1,100 - 2,400 0 /7 - - NSV NSV
4-Nitrophenol 1,100 - 2400 0 /7 - - 193 12.43
Acenaphthene 420 - 940 0/7 - - 1,079 0.87
Acenaphthylene 420 - 940 0/7 - - 44.0 21.36
Acetophenone 420 - 940 0/7 - - NSV NSV
Anthracene 420 - 940 0/7 - - 383 2.46
Atrazine 420 - 940 0/7 - - NSV NSV
Benzaldehyde 420 - 940 0/7 - - NSV NSV
Benzo(a)anthracene 420 - 940 2 17 250 1S11SD020001 191 1.31
Benzo(a)pyrene 420 - 940 1/7 77.0 1IS11SD020001 244 0.32
Benzo(b)fluoranthene 420 - 940 317 400 IS11SD020001 | 221,681 0.00
Benzo(g,h,i)perylene 420 - 940 0/7 - - 670 1.40
Benzo(k)fluoranthene 420 - 940 1/7 170 1S11SD020001 240 0.71
Butylbenzylphthalate 420 - 940 0/7 - - 19,140 0.05
Caprolactam 420 - 940 017 - - NSV NSV
Carbazole 420 - 940 0/7 - - 588 1.60
Chrysene 420 - 940 31/7 370 1IS11SD020001 384 0.96
Di-n-butylphthalate 420 - 940 0/7 - - 2,013 0.47
Di-n-octylphthalate 420 - 940 017 - - 4,374,522 0.00
Dibenz(a,h)anthracene 420 - 940 1/7 55.0 1S11SD020001 63.4 0.87
Dibenzofuran 420 - 940 0/7 - - 731 1.29
Diethylphthalate 420 - 940 0/7 - - 379 2.48
Dimethyl phthalate 420 - 940 017 - - 200 4,70
Fluoranthene 420 - 940 417 300 1S11SD020001 600 0.50
Fluorene 420 - 940 0/7 - - 940 1.00
Hexachlorobenzene 420 - 940 0/7 - - 39,496 0.02
Hexachlorobutadiene 420 - 940 0/7 - - 2,981 0.32
Hexachlorocyclopentadiene 420 - 940 0/7 - - 2,422 0.39
Hexachloroethane 420 - 940 0/7 - - 1,740 0.54
Indeno(1,2,3-cd)pyrene 420 - 940 1/7 92.0 1IS11SD020001 600 0.15
Isophorone 420 - 940 0/7 - - 1,053 0.89
Naphthalene 420 - 940 0/7 - - 418 2.25
Pentachlorophenol 1,000 - 23001 0 /7 - - 11,759 0.20
Phenanthrene 420 - 940 217 79.0 1IS11SD020001 240 0.33
Phenol 420 - 940 0/7 - - 54 17.43
Pyrene 420 - 940 4 17 240 1IS11SD020001 665 0.36
his(2-Chloroethoxy)methane 420 - 940 0/7 - - 105 8.99
bis(2-Chloroethyl)ether 420 - 940 0/7 - - 640 1.47
bis(2-Ethylhexyl)phthalate 420 - 940 417 150 IS11SD030001 | 1,548,600 0.00
n-Nitroso-di-n-propylamine 420 - 940 0/7 - - NSV NSV
n-Nitrosodiphenylamine 420 - 940 0/7 - - 13,010 0.07

NSV - No Screening Value
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Table 4-22

Step 2 Sediment Screening - Sites 11 and 17

Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Maximum Sample ID of Maximum
Reporting | Frequency | Concentration Maximum | Screening | Hazard
Chemical Limit Range |of Detection Detected Concentration Value Quotient
Explosives (UG/KG)
1,3,5-Trinitrobenzene 250 - 250 1/13 94.0 1S17SD020001 21 4.50
1,3-Dinitrobenzene 250 - 250 11/ 13 69.0 1S17SD020001 82 0.84
2,4,6-Trinitrotoluene 250 - 250 2 /13 100 1S17SD020001 157 0.64
2,4-Dinitrotoluene 250 - 250 0/13 -- -- 379 0.66
2,6-Dinitrotoluene 250 - 250 1/13 100 IS17SD030001 72 1.39
2-Amino-4,6-dinitrotoluene 250 - 250 1/13 220 1S17SD050001 NSV NSV
2-Nitrotoluene 250 - 250 0/13 -- -- NSV NSV
3-Nitrotoluene 250 - 250 3 /13 220 1S17SD020001 NSV NSV
4-Amino-2,6-dinitrotoluene 250 - 250 0/13 -- -- NSV NSV
4-Nitrotoluene 250 - 250 2 /13 160 1S11SD060001 NSV NSV
Ammonium perchlorate 46 - 4.6 0 /13 - - NSV NSV
HMX 500 - 500 0/13 - - 371 1.35
Nitrobenzene 250 - 250 0/13 - - 748 0.33
Nitroglycerin 1,200 - 3,000 0 /13 - - NSV NSV
Nitroguanidine 100 - 100 0 /13 - - NSV NSV
PETN 2,500 - 2,500 0/13 - - NSV NSV
RDX 500 - 500 0/13 - - 17 28.74
Tetryl 650 - 650 01/7 - - NSV NSV
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 13.0 - 28.0 0/7 - - 296 0.09
1,1,2,2-Tetrachloroethane 13.0 - 28.0 0/7 - - 2,426 0.01
1,1,2-Trichloro-1,2,2- trifluoroethane 13.0 - 28.0 0/7 - - NSV NSV
1,1,2-Trichloroethane 13.0 - 28.0 0/7 - - 2,088 0.01
1,1-Dichloroethane 13.0 - 28.0 0/7 - - 47 0.60
1,1-Dichloroethene 13.0 - 28.0 0/7 - - 54 0.52
1,2,4-Trichlorobenzene 13.0 - 28.0 01/7 - - 16,704 0.00
1,2-Dibromo-3-chloropropane 13.0 - 28.0 0/7 - - NSV NSV
1,2-Dibromoethane 13.0 - 28.0 0/7 - - 291 0.10
1,2-Dichlorobenzene 13.0 - 28.0 0/7 - - 574 0.05
1,2-Dichloroethane 13.0 - 28.0 0/7 - - 435 0.06
1,2-Dichloroethene (total) 14.0 - 28.0 01/2 - - 696 0.04
1,2-Dichloropropane 13.0 - 28.0 0/7 - - 4,573 0.01
1,3-Dichlorobenzene 13.0 - 28.0 0/7 - - 1,368 0.02
1,4-Dichlorobenzene 13.0 - 28.0 01/7 - -- 592 0.05
2-Butanone 13.0 - 28.0 417 42.0 1S11SD070001 470 0.09
2-Hexanone 13.0 - 28.0 01/7 - -- 38 0.73
4-Methyl-2-pentanone 13.0 - 28.0 0/7 - - 57 0.49
Acetone 13.0 - 28.0 317 130 1S11SD070001 15 8.59
Benzene 13.0 - 28.0 0/7 - -- 278 0.10
Bromodichloromethane 13.0 - 28.0 01/7 - -- 2,220 0.01
Bromoform 13.0 - 28.0 0/7 - -- 1,131 0.02

NSV - No Screening Value
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Step 2 Sediment Screening - Sites 11 and 17

Table 4-22

Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland

Maximum Sample ID of Maximum

Reporting | Frequency | Concentration Maximum | Screening | Hazard

Chemical Limit Range |of Detection Detected Concentration Value Quotient
Bromomethane 13.0 - 28.0 0/7 - - 28 0.99
Carbon disulfide 13.0 - 28.0 0/7 - - 1 18.93
Carbon tetrachloride 13.0 - 28.0 0/7 - - 82 0.34
Chlorobenzene 13.0 - 28.0 0/7 - - 713 0.04
Chloroethane 13.0 - 28.0 01/7 - - NSV NSV
Chloroform 13.0 - 28.0 0/7 - -- 38 0.73
Chloromethane 13.0 - 28.0 317 14.0 1S11SD010001 369 0.04
Cumene 13.0 - 28.0 0/7 -- -- NSV NSV
Cyclohexane 13.0 - 28.0 0/7 - - NSV NSV
Dibromochloromethane 13.0 - 28.0 0/7 - - 2,601 0.01
Dichlorodifluoromethane 13.0 - 28.0 0/7 - - NSV NSV
Ethylbenzene 13.0 - 28.0 017 - - 155 0.18
Methyl acetate 13.0 - 28.0 0/7 - - NSV NSV
Methyl-tert-butyl ether (MTBE) 13.0 - 28.0 0/7 - - NSV NSV
Methylcyclohexane 13.0 - 28.0 0/7 - - NSV NSV
Methylene chloride 13.0 - 28.0 017 - - 644 0.04
Styrene 13.0 - 28.0 01/7 - - 3,257 0.01
Tetrachloroethene 13.0 - 28.0 0/7 -- - 713 0.04
Toluene 13.0 - 28.0 1177 55 1S11SD050001 87 0.06
Trichloroethene 13.0 - 28.0 0/7 - -- 383 0.07
Trichlorofluoromethane 13.0 - 28.0 01/7 - - NSV NSV
Vinyl chloride 13.0 - 28.0 017 - - 602 0.05
Xylene, total 13.0 - 28.0 0/7 - - 278 0.10
cis-1,2-Dichloroethene 13.0 - 28.0 0/7 - - 1,361 0.02
cis-1,3-Dichloropropene 13.0 - 28.0 0/7 - - 127 0.22
trans-1,2-Dichloroethene 13.0 - 28.0 0/7 - - 2,189 0.01
trans-1,3-Dichloropropene 13.0 - 28.0 0/7 - - 127 0.22

NSV - No Screening Value
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Table 4-23
Step 2 Surface Water Screening - Sites 11 and 17

Sites 11, 13, 17, 21, and 25

NDWIH
Indian Head, Maryland
Maximum Sample ID of Maximum
Reporting | Frequency | Concentration Maximum Screening | Hazard
Chemical Limit Range |of Detection|  Detected Concentration Value Quotient
Dissolved Metals (UG/L)
Aluminum 18.8 - 18.8 0 /13 - - 87.0 0.22
Antimony 43 - 4.3 0 /13 - - 30.0 0.14
Arsenic 3.6 - 3.6 0 /13 - - 36.0 0.10
Barium 040 - 040 | 13 / 13 55.7 IS11SWO07 1,000 0.06
Beryllium 0.20 - 0.20 1/13 0.31 IS17SW01 5.3 0.06
Cadmium 040 - 0.40 0 /13 - - 1.19 0.34
Chromium 2 -2 0 /13 - - 11.0 0.18
Cobalt 22 - 22 0 /13 - - 23.0 0.10
Copper 19 - 1.9 7113 5.9 IS11SW07 3.1 1.90
Iron 273 - 21.3 7 /13 613 IS11SW05 1,000 0.61
Lead 13 - 13 1/13 13 IS11SW01 1.0 1.30
Manganese 040 - 0.40 6 /13 88.6 IS11SW06 10.0 8.86
Mercury 0.10 - 0.10 0 /13 - - 0.77 0.13
Nickel 19 - 19 4 /13 17.9 IS17SW01 8.2 2.18
Selenium 43 - 4.3 1/13 49 IS17SW04 4.6 1.07
Silver 31 -31 0 /13 - - 0.23 13.48
Thallium 53 - 53 0 /13 - - 40.0 0.13
Vanadium 14 - 14 0 /13 - - 10,000 0.00
Zinc 0.60 - 1.7 1/13 29.9 IS17SW04 81.0 0.37
Semivolatile Organic Compounds (UG/L)
1,1-Bipheny! 10.0 - 10.0 0/7 - - NSV NSV
2,2'-Oxyhis(1-chloropropane) 10.0 - 10.0 0/7 - - NSV NSV
2,4,5-Trichlorophenol 25.0 - 25.0 0/7 - - 19.1 1.31
2,4,6-Trichlorophenol 10.0 - 10.0 0/7 - - 21.1 0.47
2,4-Dichlorophenol 10.0 - 10.0 0/5 - - 8.7 1.15
2,4-Dimethylphenol 10.0 - 10.0 0/7 - - 1914 0.05
2-Chloronaphthalene 10.0 - 10.0 0/7 - - 1.3 7.66
2-Chlorophenol 10.0 - 10.0 0/7 - - 92.2 0.11
2-Methylnaphthalene 10.0 - 10.0 0/7 - - 24.7 0.40
2-Methylphenol 10.0 - 10.0 0/7 - - 22.6 0.44
2-Nitroaniline 25.0 - 25.0 0/7 - - 4002.0 0.01
2-Nitrophenol 10.0 - 10.0 0/7 - - 261.0 0.04
3,3-Dichlorobenzidine 10.0 - 10.0 0/7 - - 12.7 0.79
3-Nitroaniline 25.0 - 25.0 0/7 - - 1740.0 0.01
4,6-Dinitro-2-methylphenol 25.0 - 25.0 0/7 - - 4.0 6.25
4-Bromophenyl-phenylether 10.0 - 10.0 0/7 - - 2.6 3.83
4-Chloro-3-methylphenol 10.0 - 10.0 0/7 - - 0.5 19.16
4-Chloroaniline 10.0 - 10.0 0/7 - - 87.0 0.11
4-Chlorophenyl-phenylether 10.0 - 10.0 0/7 - - NSV NSV
4-Methylphenol 10.0 - 10.0 0/7 - - NSV NSV
4-Nitroaniline 25.0 - 25.0 0/7 - - NSV NSV

NSV - No Screening Value
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Table 4-23

Sites 11, 13, 17, 21, and 25

Step 2 Surface Water Screening - Sites 11 and 17

NDWIH
Indian Head, Maryland

Maximum Sample ID of Maximum

Reporting | Frequency | Concentration Maximum Screening | Hazard

Chemical Limit Range |of Detection|  Detected Concentration Value Quotient
4-Nitrophenol 25.0 - 25.0 0/7 - - 261.0 0.10
Acenaphthene 10.0 - 10.0 0/7 - - 904.8 0.01
Acenaphthylene 10.0 - 10.0 0/7 - - 52.2 0.19
Acetophenone 10.0 - 10.0 0/7 - - NSV NSV
Anthracene 10.0 - 10.0 0/7 - - 1.3 7.87
Atrazine 10.0 - 10.0 0/7 - - NSV NSV
Benzaldehyde 10.0 - 10.0 0/7 - - NSV NSV
Benzo(a)anthracene 10.0 - 10.0 0/7 - - 11.0 0.91
Benzo(a)pyrene 10.0 - 10.0 0/7 - - 0.0 410.51
Benzo(b)fluoranthene 10.0 - 10.0 0/7 - - 17.8 0.56
Benzo(g,h,i)perylene 10.0 - 10.0 0/7 - - 52.2 0.19
Benzo(k)fluoranthene 10.0 - 10.0 0/7 - - 52.2 0.19
Butylbenzylphthalate 10.0 - 10.0 0/7 - - 38.3 0.26
Caprolactam 10.0 - 10.0 0/7 - - NSV NSV
Carbazole 10.0 - 10.0 0/7 - - 17.4 0.57
Chrysene 10.0 - 10.0 0/7 - - 52.2 0.19
Di-n-butylphthalate 10.0 - 10.0 0/7 - - 5.9 1.69
Di-n-octylphthalate 10.0 - 10.0 0/7 - - 5.2 1.92
Dibenz(a,h)anthracene 10.0 - 10.0 0/7 - - 52.2 0.19
Dibenzofuran 10.0 - 10.0 0/7 - - 17.4 0.57
Diethylphthalate 10.0 - 10.0 0/7 - - 132.1 0.08
Dimethyl phthalate 10.0 - 10.0 0/7 - - 574.2 0.02
Fluoranthene 10.0 - 10.0 0/7 - - 27.8 0.36
Fluorene 10.0 - 10.0 0/7 - - 52.2 0.19
Hexachlorobenzene 10.0 - 10.0 0/7 - - 6.4 1.56
Hexachlorobutadiene 10.0 - 10.0 0/7 - - 5.6 1.80
Hexachlorocyclopentadiene 10.0 - 10.0 0/7 - - 12 8.21
Hexachloroethane 10.0 - 10.0 0/7 - - 163.6 0.06
Indeno(1,2,3-cd)pyrene 10.0 - 10.0 0/7 - - 52.2 0.19
Isophorone 10.0 - 10.0 0/7 - - 2244.6 0.00
Naphthalene 10.0 - 10.0 0/7 - - 174.0 0.06
Nitrobenzene 10.0 - 10.0 0/1 - - 1162.3 0.01
Pentachlorophenol 25.0 - 25.0 0/7 - - 11.6 2.15
Phenanthrene 10.0 - 10.0 0/7 - - 8.0 1.25
Phenol 10.0 - 10.0 0/7 - - 445.4 0.02
Pyrene 10.0 - 10.0 0/7 - - 52.2 0.19
bis(2-Chloroethoxy)methane 10.0 - 10.0 0/7 - - 1914.0 0.01
bis(2-Chloroethyl)ether 10.0 - 10.0 0/7 - - 4141.2 0.00
bis(2-Ethylhexyl)phthalate 10.0 - 10.0 1/7 1 IS11SW01 52.2 0.02
n-Nitroso-di-n-propylamine 10.0 - 10.0 0/7 - - NSV NSV
n-Nitrosodiphenylamine 10.0 - 10.0 0/7 - - 1017.9 0.01

Explosives (UG/L)

NSV - No Screening Value
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Table 4-23
Step 2 Surface Water Screening - Sites 11 and 17

Sites 11, 13, 17, 21, and 25

NDWIH
Indian Head, Maryland

Maximum Sample ID of Maximum

Reporting | Frequency | Concentration Maximum Screening | Hazard

Chemical Limit Range |of Detection Detected Concentration Value Quotient
1,3,5-Trinitrobenzene 0.20 - 0.20 0 /13 -- -- 139.2 0.00
1,3-Dinitrobenzene 0.20 - 0.20 11713 0.075 IS11SW01 278.4 0.00
2,4,6-Trinitrotoluene 0.20 - 0.20 0 /13 -- -- 156.6 0.00
2,4-Dinitrotoluene 0.20 - 0.20 0/13 - - 400.2 0.00
2,6-Dinitrotoluene 0.20 - 0.20 0 /13 - - 104.4 0.00
2-Amino-4,6-dinitrotoluene 0.20 - 0.20 0/13 - - 34.8 0.01
2-Nitrotoluene 0.20 - 0.20 0 /13 - - NSV NSV
3-Nitrotoluene 0.20 - 0.20 0/13 - - NSV NSV
4-Amino-2,6-dinitrotoluene 0.20 - 0.20 0 /13 - -- NSV NSV
4-Nitrotoluene 0.20 - 0.20 11713 0.11 IS17SW02 NSV NSV
Ammonium perchlorate 0.23 - 0.23 3 /13 3.6 IS11SW04 NSV NSV
HMX 0.50 - 0.50 2 /13 0.41 IS11SW06 5742.0 0.00
Nitrobenzene 0.20 - 0.20 0/12 -- -- 1162.3 0.00
Nitroglycerin 30.0 - 30.0 0 /13 - - NSV NSV
Nitroguanidine 20.0 - 20.0 0 /13 - - NSV NSV
PETN 25 - 25 0/13 - - NSV NSV
RDX 0.50 - 0.50 0/13 - - 330.6 0.00
Tetryl 0.20 - 0.20 0/13 - - NSV NSV

Volatile Organic Compounds (UG/L)

1,1,1-Trichloroethane 10.0 - 10.0 0/7 - - 5428.8 0.00
1,1,2,2-Tetrachloroethane 10.0 - 10.0 01/7 - - 1084.0 0.01
1,1,2-Trichloro-1,2,2- trifluoroethane 10.0 - 10.0 0/7 - - NSV NSV
1,1,2-Trichloroethane 10.0 - 10.0 0/7 - - 5428.8 0.00
1,1-Dichloroethane 10.0 - 10.0 0/7 - - 2784.0 0.00
1,1-Dichloroethene 10.0 - 10.0 0/7 - - 2018.4 0.00
1,2,4-Trichlorobenzene 10.0 - 10.0 0/7 - - 87.0 0.11
1,2-Dibromo-3-chloropropane 10.0 - 10.0 0/7 - - NSV NSV
1,2-Dibromoethane 10.0 - 10.0 0/7 - - 313.2 0.03
1,2-Dichlorobenzene 10.0 - 10.0 0/7 - - 2245 0.04
1,2-Dichloroethane 10.0 - 10.0 0/7 - - 1966.2 0.01
1,2-Dichloroethene (total) 10.0 - 10.0 0/1 - - 2018.4 0.00
1,2-Dichloropropane 10.0 - 10.0 0/7 - - 5289.6 0.00
1,3-Dichlorobenzene 10.0 - 10.0 0/7 - - 49.6 0.20
1,4-Dichlorobenzene 10.0 - 10.0 0/7 - - 2245 0.04
2-Butanone 10.0 - 10.0 0/7 - - 24360.0 0.00
2-Hexanone 10.0 - 10.0 0/7 - - 7447.2 0.00
4-Methyl-2-pentanone 10.0 - 10.0 0/7 - - 8004.0 0.00
Acetone 10.0 - 10.0 0/7 - - 156600.0 0.00
Benzene 10.0 - 10.0 01/7 - - 922.2 0.01
Bromodichloromethane 10.0 - 10.0 0/7 - - 1914.0 0.01
Bromoform 10.0 - 10.0 0/7 - - 556.8 0.02
Bromomethane 10.0 - 10.0 0/7 - - 191.4 0.05

NSV - No Screening Value
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Table 4-23
Step 2 Surface Water Screening - Sites 11 and 17

Sites 11, 13, 17, 21, and 25

NDWIH
Indian Head, Maryland

Maximum Sample ID of Maximum

Reporting | Frequency | Concentration Maximum Screening | Hazard

Chemical Limit Range |of Detection Detected Concentration Value Quotient
Carbon disulfide 10.0 - 10.0 01/7 - - 35 2.87
Carbon tetrachloride 10.0 - 10.0 0/7 - - 6124.8 0.00
Chlorobenzene 10.0 - 10.0 0/7 - - 182.7 0.05
Chloroethane 10.0 - 10.0 0/7 - - NSV NSV
Chloroform 10.0 - 10.0 0/7 - - 1418.1 0.01
Chloromethane 10.0 - 10.0 0/7 - - 4698.0 0.00
Cumene 10.0 - 10.0 01/7 - - NSV NSV
Cyclohexane 10.0 - 10.0 0/7 - - NSV NSV
Dibromochloromethane 10.0 - 10.0 0/7 - - 1914.0 0.01
Dichlorodifluoromethane 10.0 - 10.0 0/7 - - 1914.0 0.01
Ethylbenzene 10.0 - 10.0 0/7 - - 74.8 0.13
Methyl acetate 10.0 - 10.0 0/7 - - NSV NSV
Methyl-tert-butyl ether (MTBE) 10.0 - 10.0 117 1 S11SW01 NSV NSV
Methylcyclohexane 10.0 - 10.0 0/7 - - NSV NSV
Methylene chloride 10.0 - 10.0 0/7 - - 3828.0 0.00
Styrene 10.0 - 10.0 0/7 - - 419.3 0.02
Tetrachloroethene 10.0 - 10.0 01/7 - - 783.0 0.01
Toluene 10.0 - 10.0 0/7 - - 64.4 0.16
Trichloroethene 10.0 - 10.0 01/7 - - 348.0 0.03
Trichlorofluoromethane 10.0 - 10.0 0/7 - - 1914.0 0.01
Vinyl chloride 10.0 - 10.0 0/7 - - 2018.4 0.00
Xylene, total 10.0 - 10.0 0/7 - - 226.2 0.04
cis-1,2-Dichloroethene 10.0 - 10.0 0/7 - - 2018.4 0.00
cis-1,3-Dichloropropene 10.0 - 10.0 0/7 - - 137.5 0.07
trans-1,2-Dichloroethene 10.0 - 10.0 0/7 - - 2018.4 0.00
trans-1,3-Dichloropropene 10.0 - 10.0 017 - - 1375 0.07

NSV - No Screening Value
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Table 4-24

Summary of Hazard Quotients for Food Web Exposures, Step 2 - Sites 11 and17

NDWIH
Indian Head, Maryland

Short-tailed shrew Meadow vole Raccoon Red fox American robin American kestrel Great blue heron Marsh wren

Chemical NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
Arsenic 16.53 1.65 2.28 0.23 240 0.24 0.66 0.07 0.18 0.06 0.30 0.10 0.17 0.07 0.36 0.12
Cadmium 134.52 13.45 10.16 1.02 0.45 0.05 8.84 0.88 26.69 1.93 49.91 3.62 0.44 0.03 0.26 0.02
Chromium 0.66 0.07 0.05 <0.01 0.02 <0.01 0.07 <0.01 1.98 0.40 456 0.91 0.55 0.11 0.68 0.14
Copper 31.29 24.18 6.61 5.11 1.07 0.83 5.00 3.86 1.88 143 5.18 3.95 0.34 0.26 0.51 0.39
Lead 898.78 89.88 112.84 11.28 74.82 748 83.26 8.33 1433.92 143.39 912.23 91.22 290.35 29.04 10.60 1.06
Mercury 208.71 41.74 51.07 10.21 0.10 0.06 1.90 114 3.95 1.97 6.86 343 56.26 5.63 0.12 0.06
Nickel 1.00 0.50 0.04 0.02 <0.01 <0.01 0.07 0.04 0.14 0.10 0.29 0.21 0.13 0.09 0.01 <0.01
Selenium 1.10 0.67 0.50 0.30 0.21 0.13 0.10 0.06 0.13 0.04 0.27 0.08 0.89 0.44 0.59 0.30
Silver 0.48 0.05 0.15 0.02 <0.01 <0.01 0.04 <0.01 0.01 <0.01 0.03 <0.01 0.01 <0.01 <0.01 <0.01
Zinc 19.39 9.70 2.69 1.34 1.83 0.18 13.42 1.34 59.67 6.60 128.34 14.21 4.05 0.45 5.85 0.65
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Bromophenyl-Phenylether NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl-Phenylether NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acenaphthylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)anthracene 0.17 0.02 0.02 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)pyrene 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(b)fluoranthene 0.19 0.02 0.02 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(g,h,i)perylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(k)fluoranthene 0.10 <0.01 0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chrysene 0.25 0.02 0.02 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorobutadiene 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.08 0.02 0.04 0.01
Hexachlorobenzene 0.08 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.46 0.05 0.92 0.09 2.46 0.25 1.15 0.12
Hexachlorocyclopentadiene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA NA NA
Hexachloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.07 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pentachlorophenol 0.60 0.06 0.02 <0.01 0.02 <0.01 0.04 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Phenanthrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NA = No ingestion screening value available or compound was not analyzed for.
Note: Shading indicates value exceeds 1.




Table 4-25
Baseline (Step 3A) Exposure Parameters for Upper Trophic Level Ecological Receptors - Sites 11 and 17
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Body Weight (kg) Water Ingestion Rate (L/day) Food Ingestion Rate (kg/day - dry)

Receptor Value Reference Value Reference Value Reference
Birds
American kestrel 0.114 USEPA 1993 0.01377 allometric equation 0.00882 USEPA 1993
American robin 0.0452 USEPA 1993 0.00741 allometric equation 0.00162 Levey and Karasov 1989
Great blue heron 2.23 Quinney 1982 0.10098 allometric equation 0.39306 allometric equation
Marsh wren 0.01125 Dunning 1993 0.00292 allometric equation 0.00249 USEPA 1993
Mammals
Meadow vole 0.0428 Silva and Downing 1995 0.00899 USEPA 1993 0.00209 USEPA 1993
Raccoon 5.94 Silva and Downing 1995 0.49209 allometric equation 0.10003 Conover 1989
Red fox 4.06 Silva and Downing 1995 0.34939 allometric equation 0.12308 Sample and Suter 1994
Short-tailed shrew 0.01687 USEPA 1993 0.00376 USEPA 1993 0.00149 USEPA 1993
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Indian Head, Maryland

Table 4-25
Baseline (Step 3A) Exposure Parameters for Upper Trophic Level Ecological Receptors - Sites 11 and 17
Sites 11, 13, 17, 21, and 25 RI Report
IHDIV-NSWC

Dietary Composition (percent)

Soil/ Sediment Ingestion (percent)

Terr. Small Aquatic Aquatic
Receptor Plants [ Soil Invert.| Mammals |Fish/Frogs| Plants Invert. Reference Value Reference
Birds
American kestrel 0 38 60 0 0 0 USEPA 1993 2 Assumed based on diet
American robin 0 95 0 0 0 0 Martin et al. 1951 5 Sample and Suter 1994
USEPA 1993; Quinney and
Great blue heron 0 0 0 100 0 0 Smith 1980 0 Sample and Suter 1994
Marsh wren 0 0 0 0 0 95 USEPA 1993 5 Assumed based on diet
Mammals
Meadow vole 95.6 2 0 0 0 0 USEPA 1993 2.4 Beyer et al. 1994
Raccoon 0 0 0 7 40 43.6 USEPA 1993 9.4 Beyer et al. 1994
Red fox 7 2.8 87.4 0 0 0 USEPA 1993 2.8 Beyer et al. 1994
USEPA 1993; Sample and Suter
Short-tailed shrew 4.7 82.3 0 0 0 0 1994 13 Sample and Suter 1994

Page 2 of 2




Table 4-26

Step 3 Soil Screening - Sites 11 and 17
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland
Maximum Sample ID of Mean
Reporting Limit | Frequency of | Concentration Maximum | Arithmetic | Screening | Hazard
Chemical Range Detection Detected Concentration Mean Value | Quotient
Inorganics (MG/KG)

Aluminum 42 - 124 43 | 43 25,600 IS11SS260001 | 8,821 50 176.41
Antimony 069 - 32 18 | 42 18.9 1IS1155170001 3.62 5 0.72
Arsenic 071 - 26 42 | 43 42.7 1S11S5260001 8.61 10 0.86
Barium 0.033 0.26 43 | 43 367 1S1155160001 97.0 500 0.19
Beryllium 0.018 0.13 7 | 43 0.50 1IS17SS100001 0.15 10 0.02
Cadmium 0.056 - 0.29 34 | 43 147 1IS1155270001 16.3 4 4.06
Chromium 025 - 15 43 | 43 156 1S11S5260001 29.3 0.4 73.24
Cobalt 019 - 15 41 | 43 29.0 1S1755060001 9.00 20 0.45
Copper 029 - 13 43 | 43 4,960 1S11S5240001 413 50 8.27
Cyanide 056 - 2.8 14 | 43 0.64 1S1755020001 0.25 27.5 0.01
Iron 36 - 386 43 | 43 263,000 IS11SS100001 | 43,429 200 217.15
Lead 0.29 29.2 43 | 43 132,000 IS11SS220001| 3,579 50 71.57
Manganese 0.033 0.29 43 | 43 1,330 1S11SS100001 314 500 0.63
Mercury 0.056 - 0.65 30 / 43 42.0 1S1155150001 1.67 0.1 16.68
Nickel 043 - 13 42 | 43 189 1IS11SS150001 29.0 30 0.97
Selenium 089 - 32 2 | 43 1.6 1S1755050001 0.70 1 0.70
Silver 025 - 21 23 | 43 62.5 1S11SS310001 7.25 2 3.63
Thallium 12 - 39 6 | 43 55 1S1155220001 1.05 1 1.05
Vanadium 017 - 1 43 | 43 60.2 1S11SS310001 23.6 2 11.80
Zinc 013 - 16 43 | 43 10,000 IS11SS100001| 1,040 50 20.79

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 370 - 1,200 0 /| 43 253 NSV NSV
2,2'-Oxybis(1-chloropropane) 370 - 1,200 0 /| 43 253 NSV NSV
2,4,5-Trichlorophenol 920 - 3,000 0 /| 43 637 430 1.48
2,4,6-Trichlorophenol 370 - 1,200 0 / 43 253 580 0.44
2,4-Dichlorophenol 370 - 1,200 0 /| 42 254 13,400 0.02
2,4-Dimethylphenol 370 - 1,200 0 / 43 253 100 2.53
2,4-Dinitrophenol 920 - 1,500 0 / 11 550 20,000 0.03
2-Chloronaphthalene 370 - 1,200 0 / 43 253 2,789 0.09
2-Chlorophenol 370 - 1,200 0 /| 43 - - 253 100 2.53
2-Methylnaphthalene 370 - 1,200 4 | 43 130 1S11SS310001 234 1,730 0.14
2-Methylphenol 370 - 1,200 0 / 43 - 253 100 2.53
2-Nitroaniline 920 - 3,000 0 / 43 637 NSV NSV
2-Nitrophenol 370 - 1,200 0 /| 43 253 NSV NSV
3,3"-Dichlorobenzidine 370 - 1,200 0 / 43 253 NSV NSV
3-Nitroaniline 920 - 3,000 0 / 43 637 NSV NSV
4,6-Dinitro-2-methylphenol 920 - 3,000 0 / 43 637 NSV NSV
4-Bromophenyl-phenylether 370 - 1,200 0 /| 43 253 NSV NSV
4-Chloro-3-methylphenol 370 - 1,200 0 /| 43 253 100 2.53
4-Chloroaniline 370 - 1,200 0 /| 43 253 NSV NSV
4-Chlorophenyl-phenylether 370 - 1,200 0 /| 43 253 NSV NSV
4-Methylphenol 370 - 1,200 0 /| 43 253 100 2.53
4-Nitroaniline 920 - 3,000 0 / 43 637 NSV NSV
4-Nitrophenol 920 - 3,000 0 /| 43 - - 637 380 1.68
4-Nitrotoluene 250 - 250 2 | 18 250 1S11SS140001 132 NSV NSV
Acenaphthene 370 - 1,200 4 | 43 250 1S115S310001 233 2,500 0.09
Acenaphthylene 370 - 1,200 0 / 43 -- -- 253 1,730 0.15
Acetophenone 370 - 1,200 17 | 43 760 1S1155140001 250 NSV NSV
Anthracene 370 - 1,200 10 /| 43 660 1S11SS100001 238 1,730 0.14

NSV - No Screening Value Page 1 of 3



Table 4-26
Step 3 Soil Screening - Sites 11 and 17
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland

Atrazine 370 - 1,200 0 [ 43 - - 253 NSV NSV
Benzaldehyde 370 - 1,200 19 | 43 1,100 151755010001 233 NSV NSV
Benzo(a)anthracene 370 - 1,200 23 | 43 3,300 1S1155100001 457 1,730 0.26
Benzo(a)pyrene 370 - 1,200 18 | 43 860 151155310001 229 1,730 0.13
Benzo(b)fluoranthene 370 - 1,200 24 | 43 4,300 151155310001 619 1,730 0.36
Benzo(g,h,i)perylene 370 - 1,200 0 /| 43 -- -- 253 1,730 0.15
Benzo(k)fluoranthene 370 - 1,200 22 | 43 2,200 1S1155100001 337 1,730 0.19
Butylbenzylphthalate 370 - 1,200 2 | 43 96.0 151155230001 248 NSV NSV
Caprolactam 370 - 1,200 0 /| 43 - - 253 NSV NSV
Carbazole 370 - 1,200 4 | 43 210 151155310001 233 NSV NSV
Chrysene 370 - 1,200 24 | 43 3,500 1S1155100001 498 1,730 0.29
Di-n-butylphthalate 370 - 1,200 6 [ 43 290 151155220001 241 200,000 0.00
Di-n-octylphthalate 370 - 1,200 1 | 43 590 151155250001 260 NSV NSV
Dibenz(a,h)anthracene 370 - 1,200 13 | 43 590 1S11SS310001 218 1,730 0.13
Dibenzofuran 370 - 1,200 3 | 43 130 151155310001 233 NSV NSV
Diethylphthalate 370 - 1,200 5 [ 43 160 1S1155160001 222 13,400 0.02
Dimethyl phthalate 370 - 1,200 0 [ 43 - - 253 10,640 0.02
Fluoranthene 370 - 1,200 26 | 43 6,800 151155100001 753 1,730 0.44
Fluorene 370 - 1,200 6 | 43 590 151155250001 236 1,730 0.14
Hexachlorobenzene 370 - 1,200 1 /| 43 590 1S115S5250001 260 100,000 0.00
Hexachlorobutadiene 370 - 1,200 1 /| 43 590 151155250001 260 NSV NSV
Hexachlorocyclopentadiene 370 - 1,200 0 / 43 -- -- 253 1,000 0.25
Hexachloroethane 370 - 1,200 0 / 43 -- -- 253 NSV NSV
Indeno(1,2,3-cd)pyrene 370 - 1,200 21 | 43 990 151155310001 220 1,730 0.13
Isophorone 370 - 1,200 0 /| 43 - - 253 NSV NSV
Naphthalene 370 - 1,200 2 | 43 65.0 151155230001 246 1,730 0.14
Nitrobenzene 470 - 600 0 /5 -- -- 261 2,260 0.12
Pentachlorophenol 890 - 2,900 0 / 43 -- -- 608 3,000 0.20
Phenanthrene 370 - 1,200 21 | 43 3,100 1S1155100001 404 1,730 0.23
Phenol 370 - 1,200 2 | 43 160 151155210001 250 1,880 0.13
Pyrene 370 - 1,200 27 | 43 2,400 1S1155100001 390 1,730 0.23
bis(2-Chloroethoxy)methane 370 - 1,200 0 /| 43 -- -- 253 NSV NSV
his(2-Chloroethyl)ether 370 - 1,200 0 /| 43 - - 253 NSV NSV
his(2-Ethylhexyl)phthalate 370 - 1,200 20 | 43 3,300 151155330001 437 16,227 0.03
n-Nitroso-di-n-propylamine 370 - 1,200 0 /| 43 - - 253 NSV NSV
n-Nitrosodiphenylamine 370 - 1,200 3 | 43 130 1S1155290001 239 1,090 0.22
Explosives (UG/KG)

1,3,5-Trinitrobenzene 250 - 250 1 /| 43 210 1S1755150001 127 NSV NSV
1,3-Dinitrobenzene 250 - 250 2 | 43 46.0 151755040001 121 NSV NSV
2,4,6-Trinitrotoluene 250 - 250 1 | 43 360 151155260001 130 10,000 0.01
2 A-Dinitrotoluene 250 - 250 1 /| 43 150 1S1155100001 126 NSV NSV
2,6-Dinitrotoluene 250 - 250 2 | 43 98.0 1S1155270001 124 NSV NSV
2-Amino-4,6-dinitrotoluene 250 - 250 1 /| 43 130 151155260001 125 80,000 0.00
2-Nitrotoluene 250 - 390 1 | 43 170 151155250001 128 NSV NSV
3-Nitrotoluene 250 - 250 0 /[ 43 - - 125 NSV NSV
4-Amino-2,6-dinitrotoluene 250 - 1,200 1 /| 43 170 1S1155260001 137 NSV NSV
4-Nitrotoluene 250 - 630 1 /] 25 240 1S175S070001 137 NSV NSV
Ammonium perchlorate 46 - 100 4 | 43 480,000 1S11SS260001 | 11,226 NSV NSV
HMX 500 - 500 3 | 43 3,700 151155260001 373 50,000 0.01
Nitrobenzene 250 - 870 0 / 43 -- -- 132 2,260 0.06
Nitroglycerin 1,100 - 3,100 0 / 43 - - 749 NSV NSV
Nitroguanidine 100 - 100 1 | 43 40.0 151755040001 49.8 NSV NSV
PETN 2,500 - 2,500 0 /[ 43 - - 1,250 NSV NSV
RDX 500 - 910 4 | 43 860 1S1155270001 273 50,000 0.01
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Table 4-26
Step 3 Soil Screening - Sites 11 and 17
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland

Tetryl | 650 - 650 | 0 / 43 | - [ - | 325 25,000 0.01
Volatile Organic Compounds (UG/KG

1,1,1-Trichloroethane 110 - 160 0 / 43 -- -- 9.57 300 0.03
1,1,2,2-Tetrachloroethane 11.0 - 160 0 / 43 -- -- 9.57 300 0.03
1,1,2-Trichloro-1,2,2- trifluoroethane 110 - 160 0 / 43 -- -- 9.57 NSV NSV
1,1,2-Trichloroethane 11.0 - 160 0 / 43 -- -- 9.57 300 0.03
1,1-Dichloroethane 11.0 - 160 0 [ 43 - - 9.57 300 0.03
1,1-Dichloroethene 11.0 - 160 0 / 43 -- -- 9.57 NSV NSV
1,2,4-Trichlorobenzene 110 - 160 0 / 43 -- -- 9.57 1,270 0.01
1,2-Dibromo-3-chloropropane 11.0 - 160 0 / 31 -- -- 9.85 NSV NSV
1,2-Dibromoethane 11.0 - 160 0 [ 43 - - 9.57 5,000 0.00
1,2-Dichlorobenzene 11.0 - 160 0 / 43 -- -- 9.57 100 0.10
1,2-Dichloroethane 11.0 - 160 0 [ 43 - - 9.57 1,083 0.01
1,2-Dichloroethene (total) 12.0 - 140 0/ 4 -- -- 6.5 300 0.02
1,2-Dichloropropane 11.0 - 160 0 /| 43 - - 9.57 38,800 0.00
1,3-Dichlorobenzene 11.0 - 160 0 / 43 -- -- 9.57 100 0.10
1,4-Dichlorobenzene 11.0 - 160 2 | 43 17 1S175S150001 9.35 1,280 0.01
2-Butanone 110 - 160 0 / 43 -- -- 9.49 NSV NSV
2-Hexanone 11.0 - 160 0 [ 43 - - 9.57 NSV NSV
4-Methyl-2-pentanone 11.0 - 160 0 /| 43 -- -- 9.57 10,000 0.00
Acetone 11.0 - 160 5 | 43 65.0 151155340001 8.50 NSV NSV
Benzene 110 - 160 0 / 43 -- -- 9.57 284 0.03
Bromodichloromethane 110 - 160 0 / 43 -- -- 9.57 45,000 0.00
Bromoform 11.0 - 160 0 / 43 -- -- 9.57 114,700 0.00
Bromomethane 110 - 160 0 / 43 -- -- 9.57 NSV NSV
Carbon disulfide 110 - 160 0 / 43 -- -- 9.57 NSV NSV
Carbon tetrachloride 110 - 160 0 / 43 -- -- 9.57 1,000,000 0.00
Chlorobenzene 11.0 - 160 0 / 43 -- -- 9.57 2,400 0.00
Chloroethane 11.0 - 160 0 [ 43 - - 9.57 NSV NSV
Chloroform 11.0 - 160 0 / 43 -- -- 9.57 2,700 0.00
Chloromethane 110 - 160 0 / 43 -- -- 9.57 NSV NSV
Cumene 110 - 160 0 / 43 -- -- 9.57 NSV NSV
Cyclohexane 11.0 - 160 6 | 43 26.0 1S1755100001 9.77 NSV NSV
Dibromochloromethane 110 - 160 1 / 43 14.0 1S17SS090001 9.73 NSV NSV
Dichlorodifluoromethane 110 - 160 0 / 43 -- -- 9.57 NSV NSV
Ethylbenzene 11.0 - 160 2 | 43 2.9 151755060001 9.32 13,514 0.00
Methyl acetate 11.0 - 160 11 /| 43 24.0 1S1155180001 8.32 NSV NSV
Methyl-tert-butyl ether (MTBE) 11.0 - 160 0 /| 43 -- -- 9.57 NSV NSV
Methylcyclohexane 11.0 - 160 0 | 43 - - 9.57 NSV NSV
Methylene chloride 11.0 - 160 0 / 43 -- -- 6.63 2,703 0.00
Styrene 11.0 - 160 3 | 43 32.0 1S115S170001 9.85 27,027 0.00
TPH-gas range 120 - 330 0 /| 14 -- -- 82.5 NSV NSV
Tetrachloroethene 110 - 160 0 / 43 -- -- 9.57 1,083 0.01
Toluene 11.0 - 160 2 | 43 250 151755020001 15.1 35,114 0.00
Trichloroethene 11.0 - 160 5 | 43 25.0 1S175S070001 8.13 16,200 0.00
Trichlorofluoromethane 110 - 160 0 / 43 -- -- 9.57 NSV NSV
Vinyl chloride 11.0 - 160 0 [ 43 - - 9.57 300 0.03
Xylene, total 11.0 - 160 8 [ 43 20.0 151755060001 9.66 6,764 0.00
cis-1,2-Dichloroethene 110 - 160 0 / 43 -- -- 9.57 300 0.03
cis-1,3-Dichloropropene 11.0 - 160 1 / 43 18.0 1S115S250001 9.78 300 0.03
trans-1,2-Dichloroethene 110 - 160 0 / 43 -- -- 9.57 300 0.03
trans-1,3-Dichloropropene 11.0 - 160 1 / 43 18.0 1S11SS250001 9.78 300 0.03
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Table 4-27
Step 3 Sediment Screening - Sites 11 and 17

Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Maximum Sample ID of Mean
Reporting | Frequency | Concentration|  Maximum Arithmetic | Screening | Hazard
Chemical Limit Range |of Detection|  Detected Concentration Mean Value Quotient
Inorganics (MG/KG)
Aluminum 4.6 - 10.7 13 / 13 13,100 IS17SD050001 6,483 18,000 0.36
Antimony 11 - 24 8 /13 63.9 1S11SD020001 13.1 150 0.09
Arsenic 0.89 - 2.1 13 / 13 32.7 IS17SD060001 12.1 8.2 1.48
Barium 0.099 - 0.23 13 / 13 169 1IS11SD010001 82.7 48.0 1.72
Beryllium 0.049 - 0.11 4 /13 0.39 IS17SD050001 0.17 NSV NSV
Cadmium 0.099 - 0.23 11 /13 18.7 IS17SD060001 3.72 1.2 3.10
Chromium 049 - 1.1 13 / 13 69.7 1S11SD040001 28.9 81.0 0.36
Cobalt 054 - 1.3 12 | 13 16.8 1IS11SD070001 8.58 10.0 0.86
Copper 047 - 1.1 13 / 13 757 1IS11SD010001 244 34.0 7.18
Cyanide 0.62 - 5.7 1/13 0.12 1S11SD040001 1.02 0.10 10.16
Iron 6.7 - 155 13 / 13 134,000 1IS11SD030001 46,610 188,400 0.25
Lead 032 - 17.7 13 / 13 76,400 1IS11SD010001 6,261 46.7 134.07
Manganese 0.099 - 0.23 13 / 13 940 1S11SD040001 408 260 157
Mercury 0.062 - 0.14 11 /13 0.53 1IS11SD030001 0.19 0.15 1.26
Nickel 047 - 1.1 12 | 13 46.4 1S11SD040001 23.3 20.9 1.12
Selenium 11 - 24 1/13 17 1IS11SD030001 0.82 1 0.82
Silver 0.77 - 1.8 8 /13 10.9 1IS11SD030001 3.85 1 3.85
Thallium 13 -3 2 /13 4.2 1IS11SD010001 1.23 NSV NSV
Vanadium 0.35 - 0.80 13 / 13 43.4 1IS11SD070001 215 57.0 0.38
Zinc 0.15 - 0.34 13 / 13 1,910 1S11SD040001 618 150 4.12
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 420 - 940 0/7 - - 300 NSV NSV
2,2'-Oxybis(1-chloropropane) 420 - 940 0/7 - - 300 NSV NSV
2,4,5-Trichlorophenol 1,100 - 2,400 0/7 - - 757 1,307 0.58
2,4,6-Trichlorophenol 420 - 940 0/7 - - 300 914 0.33
2,4-Dichlorophenol 420 - 940 0/7 - - 300 93 3.23
2,4-Dimethylphenol 420 - 940 0/7 - - 300 400 0.75
2,4-Dinitrophenol 1,100 - 2,400 0/2 - - 875 87 10.04
2-Chloronaphthalene 420 - 940 0/7 - - 300 140 2.14
2-Chlorophenol 420 - 940 0/7 - - 300 120 2.50
2-Methylnaphthalene 420 - 940 0/7 - - 300 1,686 0.18
2-Methylphenol 420 - 940 0/7 - - 300 21 14.37
2-Nitroaniline 1,100 - 2,400 0/7 - - 757 2,953 0.26
2-Nitrophenol 420 - 940 0/7 - - 300 154 1.95
3,3'-Dichlorobenzidine 420 - 940 0/7 - - 300 358 0.84
3-Nitroaniline 1,100 - 2,400 0/7 - - 757 414 1.83
4,6-Dinitro-2-methylphenol 1,100 - 2,400 0/6 - - 792 NSV NSV
4-Bromophenyl-phenylether 420 - 940 0/7 - - 300 2,088 0.14
4-Chloro-3-methylphenol 420 - 940 0/7 - - 300 NSV NSV
4-Chloroaniline 420 - 940 0/7 - - 300 57 5.24
4-Chlorophenyl-phenylether 420 - 940 0/7 - - 300 NSV NSV
4-Methylphenol 420 - 940 0/7 - - 300 670 0.45
4-Nitroaniline 1,100 - 2,400 0/7 - - 757 NSV NSV
4-Nitrophenol 1,100 - 2,400 0/7 - - 757 193 3.92
Acenaphthene 420 - 940 0/7 - - 300 1,079 0.28
Acenaphthylene 420 - 940 0/7 - - 300 44.0 6.82
Acetophenone 420 - 940 0/7 - - 300 NSV NSV
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Table 4-27

Step 3 Sediment Screening - Sites 11 and 17
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland
Maximum Sample ID of Mean
Reporting | Frequency | Concentration  Maximum Arithmetic | Screening [ Hazard
Chemical Limit Range |of Detection|  Detected Concentration Mean Value Quotient
Anthracene 420 - 940 0/7 - - 300 383 0.78
Atrazine 420 - 940 0/7 - - 300 NSV NSV
Benzaldehyde 420 - 940 0/7 - - 300 NSV NSV
Benzo(a)anthracene 420 - 940 217 250 1IS11SD020001 269 191 1.40
Benzo(a)pyrene 420 - 940 1/7 77.0 1IS11SD020001 280 244 1.15
Benzo(b)fluoranthene 420 - 940 317 400 1IS11SD020001 273 221,681 0.00
Benzo(g,h,i)perylene 420 - 940 0/7 - -- 300 670 0.45
Benzo(k)fluoranthene 420 - 940 1/7 170 1S11SD020001 293 240 1.22
Butylbenzylphthalate 420 - 940 0/7 - -- 300 19,140 0.02
Caprolactam 420 - 940 0/7 - -- 300 NSV NSV
Carbazole 420 - 940 0/7 - - 300 588 0.51
Chrysene 420 - 940 317 370 1IS11SD020001 265 384 0.69
Di-n-butylphthalate 420 - 940 0/7 - - 300 2,013 0.15
Di-n-octylphthalate 420 - 940 0/7 - - 300 4,374,522 0.00
Dibenz(a,h)anthracene 420 - 940 1/7 55.0 1IS11SD020001 276 63.4 4.36
Dibenzofuran 420 - 940 0/7 - - 300 731 041
Diethylphthalate 420 - 940 0/7 - - 300 379 0.79
Dimethyl phthalate 420 - 940 0/7 - - 300 200 1.50
Fluoranthene 420 - 940 417 300 1IS11SD020001 218 600 0.36
Fluorene 420 - 940 0/7 - - 300 940 0.32
Hexachlorobenzene 420 - 940 0/7 - -- 300 39,496 0.01
Hexachlorobutadiene 420 - 940 0/7 - -- 300 2,981 0.10
Hexachlorocyclopentadiene 420 - 940 0/7 - -- 300 2,422 0.12
Hexachloroethane 420 - 940 0/7 -- -- 300 1,740 0.17
Indeno(1,2,3-cd)pyrene 420 - 940 1/7 92.0 1IS11SD020001 282 600 0.47
Isophorone 420 - 940 0/7 -- -- 300 1,053 0.28
Naphthalene 420 - 940 0/7 - - 300 418 0.72
Pentachlorophenol 1,000 - 2,300 0/7 - -- 729 11,759 0.06
Phenanthrene 420 - 940 217 79.0 1S11SD020001 242 240 1.01
Phenol 420 - 940 0/7 - - 300 54 5.56
Pyrene 420 - 940 417 240 1IS11SD020001 198 665 0.30
bis(2-Chloroethoxy)methane 420 - 940 0/7 - -- 300 105 2.87
bis(2-Chloroethyl)ether 420 - 940 0/7 - -- 300 640 0.47
bis(2-Ethylhexyl)phthalate 420 - 940 417 150 IS11SD030001 195 1,548,600 0.00
n-Nitroso-di-n-propylamine 420 - 940 0/7 - -- 300 NSV NSV
n-Nitrosodiphenylamine 420 - 940 0/7 - -- 300 13,010 0.02
Explosives (UG/KG)
1,3,5-Trinitrobenzene 250 - 250 1/ 13 94.0 IS17SD020001 123 21 5.87
1,3-Dinitrobenzene 250 - 250 1/ 13 69.0 IS17SD020001 121 82 1.48
2,4,6-Trinitrotoluene 250 - 250 2 /13 100 IS17SD020001 119 157 0.76
2,4-Dinitrotoluene 250 - 250 0 /13 - - 125 379 0.33
2,6-Dinitrotoluene 250 - 250 1/ 13 100 IS17SD030001 123 72 171
2-Amino-4,6-dinitrotoluene 250 - 250 1/ 13 220 IS17SD050001 132 NSV NSV
2-Nitrotoluene 250 - 250 0 /13 - - 125 NSV NSV
3-Nitrotoluene 250 - 250 3/13 220 IS17SD020001 138 NSV NSV
4-Amino-2,6-dinitrotoluene 250 - 250 0/ 13 -- -- 121 NSV NSV
4-Nitrotoluene 250 - 250 2 /13 160 IS11SD060001 125 NSV NSV
Ammonium perchlorate 46 - 4.6 0 /13 -- -- 70.6 NSV NSV
NSV - No Screening Value Page 2 of 4



Table 4-27
Step 3 Sediment Screening - Sites 11 and 17
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Maximum Sample ID of Mean
Reporting | Frequency | Concentration  Maximum Arithmetic | Screening [ Hazard
Chemical Limit Range |of Detection|  Detected Concentration Mean Value Quotient
HMX 500 - 500 0/ 13 - - 250 371 0.67
Nitrobenzene 250 - 250 0 /13 - - 119 748 0.16
Nitroglycerin 1,200 - 3,000 0/ 13 - - 785 NSV NSV
Nitroguanidine 100 - 100 0 /13 - - 50.0 NSV NSV
PETN 2,500 - 2,500 0/ 13 - - 1,250 NSV NSV
RDX 500 - 500 0/ 13 - - 250 17 14.37
Tetryl 650 - 650 0/7 - - 325 NSV NSV
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 13.0 - 28.0 0/7 - - 9.14 296 0.03
1,1,2,2-Tetrachloroethane 13.0 - 28.0 0/7 - - 9.14 2,426 0.00
1,1,2-Trichloro-1,2,2- trifluoroethane 13.0 - 28.0 0/7 - - 9.14 NSV NSV
1,1,2-Trichloroethane 13.0 - 28.0 0/7 - - 9.14 2,088 0.00
1,1-Dichloroethane 13.0 - 28.0 0/7 - - 9.14 47 0.19
1,1-Dichloroethene 13.0 - 28.0 0/7 - - 9.14 54 0.17
1,2,4-Trichlorobenzene 13.0 - 28.0 0/7 - - 9.14 16,704 0.00
1,2-Dibromo-3-chloropropane 13.0 - 28.0 0/7 - - 9.14 NSV NSV
1,2-Dibromoethane 13.0 - 28.0 0/7 - - 9.14 291 0.03
1,2-Dichlorobenzene 13.0 - 28.0 0/7 - - 9.14 574 0.02
1,2-Dichloroethane 13.0 - 28.0 0/7 - - 9.14 435 0.02
1,2-Dichloroethene (total) 14.0 - 28.0 0/2 - - 10.5 696 0.02
1,2-Dichloropropane 13.0 - 28.0 0/7 - - 9.14 4,573 0.00
1,3-Dichlorobenzene 13.0 - 28.0 0/7 - - 9.14 1,368 0.01
1,4-Dichlorobenzene 13.0 - 28.0 0/7 -- -- 9.14 592 0.02
2-Butanone 13.0 - 28.0 417 42.0 1S11SD070001 16.6 470 0.04
2-Hexanone 13.0 - 28.0 0/7 -- -- 9.14 38 0.24
4-Methyl-2-pentanone 13.0 - 28.0 0/7 - -- 9.14 57 0.16
Acetone 13.0 - 28.0 317 130 1S11SD070001 49.4 15 3.26
Benzene 13.0 - 28.0 0/7 - -- 9.14 278 0.03
Bromodichloromethane 13.0 - 28.0 0/7 - - 9.14 2,220 0.00
Bromoform 13.0 - 28.0 0/7 - - 9.14 1,131 0.01
Bromomethane 13.0 - 28.0 0/7 - - 9.14 28 0.32
Carbon disulfide 13.0 - 28.0 0/7 - - 9.14 1 6.18
Carbon tetrachloride 13.0 - 28.0 0/7 - - 9.14 82 0.11
Chlorobenzene 13.0 - 28.0 0/7 - - 9.14 713 0.01
Chloroethane 13.0 - 28.0 0/7 - - 9.14 NSV NSV
Chloroform 13.0 - 28.0 0/7 -- -- 9.14 38 0.24
Chloromethane 13.0 - 28.0 317 14.0 1S11SD010001 9.93 369 0.03
Cumene 13.0 - 28.0 0/7 -- -- 9.14 NSV NSV
Cyclohexane 13.0 - 28.0 0/7 - - 9.14 NSV NSV
Dibromochloromethane 13.0 - 28.0 0/7 - - 9.14 2,601 0.00
Dichlorodifluoromethane 13.0 - 28.0 0/7 - - 9.14 NSV NSV
Ethylbenzene 13.0 - 28.0 0/7 - - 9.14 155 0.06
Methyl acetate 13.0 - 28.0 0/7 - - 9.14 NSV NSV
Methyl-tert-butyl ether (MTBE) 13.0 - 28.0 0/7 - - 9.14 NSV NSV
Methylcyclohexane 13.0 - 28.0 0/7 - - 9.14 NSV NSV
Methylene chloride 13.0 - 28.0 0/7 - - 9.14 644 0.01
Styrene 13.0 - 28.0 0/7 - - 9.14 3,257 0.00
Tetrachloroethene 13.0 - 28.0 0/7 - - 9.14 713 0.01
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Table 4-27

Step 3 Sediment Screening - Sites 11 and 17

Sites 11, 13, 17, 21, and 25 RI Report
NDWIH

Indian Head, Maryland

Maximum Sample ID of Mean

Reporting | Frequency | Concentration  Maximum Arithmetic | Screening | Hazard

Chemical Limit Range |of Detection|  Detected Concentration Mean Value Quotient
Toluene 13.0 - 28.0 1/7 55 1S11SD050001 8.07 87 0.09
Trichloroethene 13.0 - 28.0 0/7 - -- 9.14 383 0.02
Trichlorofluoromethane 13.0 - 28.0 0/7 - - 9.14 NSV NSV
Vinyl chloride 13.0 - 28.0 0/7 - - 9.14 602 0.02
Xylene, total 13.0 - 28.0 0/7 - - 9.14 278 0.03
cis-1,2-Dichloroethene 13.0 - 28.0 0/7 - - 9.14 1,361 0.01
cis-1,3-Dichloropropene 13.0 - 28.0 0/7 - - 9.14 127 0.07
trans-1,2-Dichloroethene 13.0 - 28.0 0/7 - - 9.14 2,189 0.00
trans-1,3-Dichloropropene 13.0 - 28.0 0/7 - - 9.14 127 0.07
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Table 4-28
Step 3 Surface Water Screening - Sites 11 and 17

Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland
Maximum Sample ID of Mean
Reporting | Frequency | Concentration| ~ Maximum | Arithmetic | Screening | Hazard
Chemical Limit Range |of Detection|  Detected Concentration Mean Value Quotient
Dissolved Metals (UG/L)
Aluminum 18.8 - 18.8 0/ 13 27.8 87.0 0.32
Antimony 43 - 43 0 /13 2.15 30.0 0.07
Arsenic 3.6 - 36 0/ 13 - - 18 36.0 0.05
Barium 040 - 040 | 13 / 13 55.7 IS11SW07 28.0 1,000 0.03
Beryllium 0.20 - 0.20 1/13 0.31 IS17SW01 0.13 5.3 0.02
Cadmium 0.40 - 0.40 0/ 13 - - 0.20 1.19 0.17
Chromium 2-2 0/ 13 1.09 11.0 0.10
Cobalt 22 - 22 0/ 13 - - 11 23.0 0.05
Copper 19 - 19 7/13 5.9 IS11SW07 2.48 3.1 0.80
Iron 2713 - 273 7113 613 IS11SW05 132 1,000 0.13
Lead 13 - 13 1/13 1.3 IS11SW01 0.70 1.0 0.70
Manganese 0.40 - 0.40 6 /13 88.6 IS11SWO06 27.0 10.0 2.70
Mercury 0.10 - 0.10 0/ 13 - - 0.050 0.77 0.06
Nickel 19 - 19 4 /13 17.9 IS17SW01 3.54 8.2 0.43
Selenium 43 - 43 1/13 4.9 IS17SW04 2.36 4.6 0.51
Silver 31 -31 0/ 13 - - 155 0.23 6.74
Thallium 53 - 53 0/ 13 2.65 40.0 0.07
Vanadium 14 - 14 0/ 13 - - 0.70 10,000 0.00
Zinc 0.60 - 1.7 1/13 29.9 IS17SW04 9.34 81.0 0.12
Semivolatile Organic Compounds (UG/L)
1,1-Biphenyl 10.0 - 10.0 0/7 5 NSV NSV
2,2'-Oxyhis(1-chloropropane) 10.0 - 10.0 0/7 5 NSV NSV
2,4,5-Trichlorophenol 25.0 - 25.0 0/7 12.5 19.1 0.65
2,4,6-Trichlorophenol 10.0 - 10.0 0/7 5 21.1 0.24
2,4-Dichlorophenol 10.0 - 10.0 0/5 5 8.7 0.57
2,4-Dimethylphenol 10.0 - 10.0 0/7 5 191.4 0.03
2-Chloronaphthalene 10.0 - 10.0 0/7 5 1.3 3.83
2-Chlorophenol 10.0 - 10.0 0/7 5 92.2 0.05
2-Methylnaphthalene 10.0 - 10.0 0/7 5 24.7 0.20
2-Methylphenol 10.0 - 10.0 0/7 5 22.6 0.22
2-Nitroaniline 25.0 - 25.0 0/7 12.5 4002.0 0.00
2-Nitrophenol 10.0 - 10.0 0/7 5 261.0 0.02
3,3-Dichlorobenzidine 10.0 - 10.0 0/7 5 12.7 0.39
3-Nitroaniline 25.0 - 25.0 0/7 12.5 1740.0 0.01
4,6-Dinitro-2-methylphenol 25.0 - 25.0 0/7 12.5 4.0 3.12
4-Bromophenyl-phenylether 10.0 - 10.0 0/7 5 2.6 1.92
4-Chloro-3-methylphenol 10.0 - 10.0 0/7 5 0.5 9.58
4-Chloroaniline 10.0 - 10.0 0/7 5 87.0 0.06
4-Chlorophenyl-phenylether 10.0 - 10.0 0/7 5 NSV NSV
4-Methylphenol 10.0 - 10.0 0/7 5 NSV NSV
4-Nitroaniline 25.0 - 25.0 0/7 12.5 NSV NSV
4-Nitrophenol 25.0 - 25.0 0/7 12.5 261.0 0.05
Acenaphthene 10.0 - 10.0 0/7 5 904.8 0.01
Acenaphthylene 10.0 - 10.0 0/7 5 52.2 0.10
Acetophenone 10.0 - 10.0 0/7 5 NSV NSV
Anthracene 10.0 - 10.0 0/7 5 13 3.94
Atrazine 10.0 - 10.0 0/7 5 NSV NSV
NSV - No Screening Value
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Table 4-28

Step 3 Surface Water Screening - Sites 11 and 17
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland

Maximum Sample ID of Mean

Reporting | Frequency | Concentration| ~ Maximum | Arithmetic | Screening | Hazard

Chemical Limit Range |of Detection|  Detected Concentration Mean Value Quotient
Benzaldehyde 10.0 - 10.0 0/7 -- - 5 NSV NSV
Benzo(a)anthracene 10.0 - 10.0 0/7 - - 5 11.0 0.46
Benzo(a)pyrene 10.0 - 10.0 0/7 - - 5 0.0 205.25
Benzo(b)fluoranthene 10.0 - 10.0 0/7 - - 5 17.8 0.28
Benzo(g,h,i)perylene 10.0 - 10.0 0/7 - - 5 52.2 0.10
Benzo(k)fluoranthene 10.0 - 10.0 0/7 - - 5 52.2 0.10
Butylbenzylphthalate 10.0 - 10.0 0/7 - - 5 38.3 0.13
Caprolactam 10.0 - 10.0 0/7 - - 5 NSV NSV
Carbazole 10.0 - 10.0 0/7 - - 5 174 0.29
Chrysene 10.0 - 10.0 0/7 - - 5 52.2 0.10
Di-n-butylphthalate 10.0 - 10.0 0/7 - - 5 5.9 0.85
Di-n-octylphthalate 10.0 - 10.0 0/7 - - 5 5.2 0.96
Dibenz(a,h)anthracene 10.0 - 10.0 0/7 - - 5 52.2 0.10
Dibenzofuran 10.0 - 10.0 0/7 - - 5 17.4 0.29
Diethylphthalate 10.0 - 10.0 0/7 - - 5 132.1 0.04
Dimethyl phthalate 10.0 - 10.0 0/7 - - 5 574.2 0.01
Fluoranthene 10.0 - 10.0 0/7 - - 5 27.8 0.18
Fluorene 10.0 - 10.0 0/7 - - 5 52.2 0.10
Hexachlorobenzene 10.0 - 10.0 0/7 - - 5 6.4 0.78
Hexachlorobutadiene 10.0 - 10.0 0/7 - - 5 5.6 0.90
Hexachlorocyclopentadiene 10.0 - 10.0 0/7 - - 5 1.2 411
Hexachloroethane 10.0 - 10.0 0/7 - - 5 163.6 0.03
Indeno(1,2,3-cd)pyrene 10.0 - 10.0 0/7 - - 5 52.2 0.10
Isophorone 10.0 - 10.0 0/7 - - 5 2244.6 0.00
Naphthalene 10.0 - 10.0 0/7 - - 5 174.0 0.03
Nitrobenzene 10.0 - 10.0 0/1 - - 5 1162.3 0.00
Pentachlorophenol 25.0 - 25.0 0/7 - - 12.5 11.6 1.07
Phenanthrene 10.0 - 10.0 0/7 - - 5 8.0 0.62
Phenol 10.0 - 10.0 0/7 - - 5 4454 0.01
Pyrene 10.0 - 10.0 0/7 - - 5 52.2 0.10
bis(2-Chloroethoxy)methane 10.0 - 10.0 0/7 - - 5 1914.0 0.00
bis(2-Chloroethyl)ether 10.0 - 10.0 0/7 - -- 5 4141.2 0.00
bis(2-Ethylhexyl)phthalate 10.0 - 10.0 1/7 1 IS11SW01 4.43 52.2 0.08
n-Nitroso-di-n-propylamine 10.0 - 10.0 0/7 - -- 5 NSV NSV
n-Nitrosodiphenylamine 10.0 - 10.0 0/7 - -- 5 1017.9 0.00

Explosives (UG/L)

1,3,5-Trinitrobenzene 0.20 - 0.20 0/ 13 -- -- 0.10 139.2 0.00
1,3-Dinitrobenzene 0.20 - 0.20 1/ 13 0.075 IS11SW01 0.098 2784 0.00
2,4,6-Trinitrotoluene 0.20 - 0.20 0 /13 - - 0.10 156.6 0.00
2,4-Dinitrotoluene 0.20 - 0.20 0 /13 - - 0.10 400.2 0.00
2,6-Dinitrotoluene 0.20 - 0.20 0 /13 - - 0.10 104.4 0.00
2-Amino-4,6-dinitrotoluene 0.20 - 0.20 0/ 13 -- - 0.10 34.8 0.00
2-Nitrotoluene 0.20 - 0.20 0 /13 - - 0.10 NSV NSV
3-Nitrotoluene 0.20 - 0.20 0 /13 - - 0.10 NSV NSV
4-Amino-2,6-dinitrotoluene 0.20 - 0.20 0/ 13 -- -- 0.10 NSV NSV
4-Nitrotoluene 0.20 - 0.20 1/ 13 0.11 IS17SW02 0.10 NSV NSV
Ammonium perchlorate 0.23 - 0.23 3 /13 3.6 IS11SW04 2.16 NSV NSV
HMX 0.50 - 0.50 2 /13 041 IS11SW06 0.27 5742.0 0.00

NSV -

No Screening Value
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Table 4-28
Step 3 Surface Water Screening - Sites 11 and 17

Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland
Maximum Sample ID of Mean
Reporting | Frequency | Concentration| ~ Maximum | Arithmetic | Screening | Hazard
Chemical Limit Range |of Detection|  Detected Concentration Mean Value Quotient

Nitrobenzene 0.20 - 0.20 0/ 12 - - 0.10 1162.3 0.00
Nitroglycerin 30.0 - 30.0 0 /13 - - 15.0 NSV NSV
Nitroguanidine 20.0 - 20.0 0 /13 - - 10.0 NSV NSV
PETN 25 -25 0/ 13 - - 1.25 NSV NSV
RDX 0.50 - 0.50 0/ 13 - - 0.25 330.6 0.00
Tetryl 0.20 - 0.20 0/ 13 - - 0.10 NSV NSV
Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 10.0 - 10.0 0/7 - - 5 5428.8 0.00
1,1,2,2-Tetrachloroethane 10.0 - 10.0 0/7 - - 5 1084.0 0.00
1,1,2-Trichloro-1,2,2- trifluoroethane 10.0 - 10.0 0/7 - - 5 NSV NSV
1,1,2-Trichloroethane 10.0 - 10.0 0/7 - - 5 5428.8 0.00
1,1-Dichloroethane 10.0 - 10.0 0/7 - - 5 2784.0 0.00
1,1-Dichloroethene 10.0 - 10.0 0/7 - - 5 2018.4 0.00
1,2,4-Trichlorobenzene 10.0 - 10.0 0/7 - - 5 87.0 0.06
1,2-Dibromo-3-chloropropane 10.0 - 10.0 0/7 - - 5 NSV NSV
1,2-Dibromoethane 10.0 - 10.0 0/7 - - 5 313.2 0.02
1,2-Dichlorobenzene 10.0 - 10.0 0/7 - - 5 2245 0.02
1,2-Dichloroethane 10.0 - 10.0 0/7 - - 5 1966.2 0.00
1,2-Dichloroethene (total) 10.0 - 10.0 0/1 - - 5 2018.4 0.00
1,2-Dichloropropane 10.0 - 10.0 0/7 - - 5 5289.6 0.00
1,3-Dichlorobenzene 10.0 - 10.0 0/7 - - 5 49.6 0.10
1,4-Dichlorobenzene 10.0 - 10.0 0/7 - - 5 2245 0.02
2-Butanone 10.0 - 10.0 0/7 - - 5 24360.0 0.00
2-Hexanone 10.0 - 10.0 0/7 - - 5 T447.2 0.00
4-Methyl-2-pentanone 10.0 - 10.0 0/7 - - 5 8004.0 0.00
Acetone 10.0 - 10.0 0/7 - - 5 156600.0 0.00
Benzene 10.0 - 10.0 0/7 - - 5 922.2 0.01
Bromodichloromethane 10.0 - 10.0 0/7 - - 5 1914.0 0.00
Bromoform 10.0 - 10.0 0/7 - - 5 556.8 0.01
Bromomethane 10.0 - 10.0 0/7 - - 5 191.4 0.03
Carbon disulfide 10.0 - 10.0 0/7 - - 5 3.5 1.44
Carbon tetrachloride 10.0 - 10.0 0/7 - - 5 6124.8 0.00
Chlorobenzene 10.0 - 10.0 0/7 - - 5 182.7 0.03
Chloroethane 10.0 - 10.0 0/7 - - 5 NSV NSV
Chloroform 10.0 - 10.0 0/7 - - 5 1418.1 0.00
Chloromethane 10.0 - 10.0 0/7 - - 5 4698.0 0.00
Cumene 10.0 - 10.0 0/7 - - 5 NSV NSV
Cyclohexane 10.0 - 10.0 0/7 - - 5 NSV NSV
Dibromochloromethane 10.0 - 10.0 0/7 - - 5 1914.0 0.00
Dichlorodifluoromethane 10.0 - 10.0 0/7 - - 5 1914.0 0.00
Ethylbenzene 10.0 - 10.0 0/7 - - 5 74.8 0.07
Methyl acetate 10.0 - 10.0 0/7 - -- 5 NSV NSV
Methyl-tert-butyl ether (MTBE) 10.0 - 10.0 1177 1 IS11SW01 4.43 NSV NSV
Methylcyclohexane 10.0 - 10.0 0/7 - -- 5 NSV NSV
Methylene chloride 10.0 - 10.0 0/7 - -- 3.25 3828.0 0.00
Styrene 10.0 - 10.0 0/7 - - 5 419.3 0.01
Tetrachloroethene 10.0 - 10.0 0/7 - -- 5 783.0 0.01
Toluene 10.0 - 10.0 0/7 - - 5 64.4 0.08

NSV -

No Screening Value
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Table 4-28

Step 3 Surface Water Screening - Sites 11 and 17

Sites 11, 13, 17, 21, and 25 RI Report
NDWIH

Indian Head, Maryland

Maximum Sample ID of Mean

Reporting | Frequency | Concentration| ~ Maximum | Arithmetic | Screening | Hazard

Chemical Limit Range |of Detection|  Detected Concentration Mean Value Quotient
Trichloroethene 10.0 - 10.0 0/7 - - 5 348.0 0.01
Trichlorofluoromethane 10.0 - 10.0 0/7 - - 5 1914.0 0.00
Vinyl chloride 10.0 - 10.0 0/7 - - 5 2018.4 0.00
Xylene, total 10.0 - 10.0 0/7 - - 5 226.2 0.02
cis-1,2-Dichloroethene 10.0 - 10.0 0/7 - - 5 2018.4 0.00
cis-1,3-Dichloropropene 10.0 - 10.0 0/7 - - 5 137.5 0.04
trans-1,2-Dichloroethene 10.0 - 10.0 0/7 - - 5 2018.4 0.00
trans-1,3-Dichloropropene 10.0 - 10.0 0/7 - - 5 137.5 0.04

NSV - No Screening Value
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Sites 11, 13, 17, 21, and 25 RI Report

Table 4-29
Summary of Hazard Quotients for Food Web Exposures, Step 3A - Sites 11 and 17

NDWIH
Indian Head, Maryland

Short-tailed shrew Meadow vole Raccoon Red fox American robin American kestrel Great blue heron Marsh wren

Chemical NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
Arsenic 2.08 0.21 0.22 0.02 0.50 0.05 0.09 <0.01 0.04 0.01 0.03 0.01 0.05 0.02 0.36 0.12
Cadmium 9.29 0.93 0.53 0.05 0.05 <0.01 0.64 0.06 2.95 0.21 297 0.22 0.07 <0.01 0.26 0.02
Chromium 0.08 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.37 0.07 0.46 0.09 0.19 0.04 0.68 0.14
Copper 1.63 1.26 0.26 0.20 0.19 0.15 0.27 0.21 0.16 0.12 0.23 0.18 0.09 0.07 051 0.39
Lead 15.22 152 1.45 0.14 344 0.34 147 0.15 38.88 3.89 13.33 1.33 20.07 2.01 10.60 1.06
Mercury 5.18 1.04 0.96 0.19 0.02 0.01 0.05 0.03 0.16 0.08 0.15 0.07 16.98 1.70 0.12 0.06
Nickel 0.10 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.02 0.02 0.02 0.05 0.04 0.01 <0.01
Selenium 0.37 0.23 0.17 0.10 0.09 0.05 0.06 0.03 0.08 0.02 0.08 0.02 0.37 0.18 0.59 0.30
Silver 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc 1.26 0.63 0.13 0.07 0.33 0.03 0.91 0.09 6.20 0.69 7.19 0.80 1.10 0.12 5.85 0.65
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Bromophenyl-Phenylether NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl-Phenylether NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acenaphthylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)anthracene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(b)fluoranthene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(g,h,i)perylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(k)fluoranthene 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chrysene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorobutadiene 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.04 0.01
Hexachlorobenzene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.20 0.02 0.20 0.02 0.66 0.07 115 0.12
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA NA NA
Hexachloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pentachlorophenol 0.08 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Phenanthrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NA = No ingestion screening value available or compound was not analyzed for.
Note: Shading indicates value exceeds 1.
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SECTION 5

Site 13 Paint Solvents Disposal Ground

An RI was conducted at Site 13, the Paint Solvents Disposal Ground (Figure 5-1). The
objective of the RI conducted at Site 13 was to determine whether surface and subsurface
soils have been contaminated by solvent disposal. The objective of the RI was met by the
activities performed, as discussed in this chapter.

Following the RI, the regulatory agencies recommended that a monitoring well be installed
and sampled for low concentration VOCs analysis to reduce any uncertainty regarding
VOCs in groundwater. The investigation was conducted between December 2002 and
January 2003. The results of the investigation were presented in a technical memorandum
provided in Appendix I to this report.

5.1 Investigation Activities

The specific activities undertaken to achieve the stated objective are discussed below. The
field activities were conducted between July 17 and 31, 2000. The work consisted of:

e Surface soil sampling
e Subsurface soil sampling

Sampling locations are shown in Figure 5-2.

5.1.1  Surface Soil Sampling

Ten surface soil samples (IS135S01 through IS13S510), including one background sample,
were collected on July 18 and 31, 2000 at the locations described below and shown in Figure
5-2. Because historical information indicates solvents are the primary contaminants at Site
13, surface soil samples were analyzed for a limited number of parameters (VOCs, SVOCs,
TAL inorganics, and TPH). It should be noted that explosives were not sampled for at

Site 13. However, three explosives (2,4-dinitrotoluene, 2,6-dinitrotoluene, and nitrobenzene)
can be detected as part of the SVOC analysis. For consistency with information from other
sites, the three compounds will be treated as explosives in the following discussion.

e 1S513SS01 through IS13SS06 — collected in the area surrounding Building 1753.
e IS513SS07 through 1S135S09 — collected in the ravine located west of the Building 1753.
e 15135510 — (background sample) collected in an area upslope from Site 13.

5.1.2  Subsurface Soil Sampling

Five subsurface soil samples (IS13SB01 through IS13SB05) were collected on July 17 and 31,
2000, at the locations described below and shown in Figure 5-2. Because historical
information indicates solvents are the primary contaminants at Site 13, subsurface soil

samples were analyzed for a limited number of parameters (VOCs, SVOCs, TAL inorganics,
and TPH).

WDC011910001.DOC/KTM 5-1
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IS13SB01 — collected at the same location as 1S135501.
IS13SB02 —collected at the same location as 1S135502.
IS13SB03 — collected at the same location as 1S135503.
I1S13SB04 — collected south Building 1753.

IS13SB05 — collected at the same location as IS135505.

5.2 Geology

Five boreholes were drilled during the Site 13 RI field activities to obtain geologic
information. Boring logs are presented in Appendix A.

Silty clay was encountered in the upper 11 ft of the subsurface. This is underlain by a sandy
clay layer or layers (fine- to medium-grained) ranging in thickness from 2 ft to 11 ft. This is
underlain by alternating layers of well sorted sand and poorly sorted sandy gravelly silty
clay mixtures to a depth of 30 ft bgs. All of these layers are consistent with descriptions of
the Quaternary deposits.

5.3 Hydrogeology

As discussed in Section 5.2, the site appears to be immediately underlain by layers of silty
and sandy clays, and sands of the Quaternary.

The water table was not encountered during drilling activities conducted at the site and no
monitoring wells were installed. In most surficial aquifers, the water table configuration
closely resembles the surface topography. Because the site slopes gently to the west, as
shown in Figure 5-1, it is likely that this is the general flow direction of groundwater.

5.4 Nature and Extent of Contamination

This section discusses the nature and extent of contamination found in surface and
subsurface soil at Site 13. Detected analytical results for all samples analyzed are presented
in tables throughout the section. Complete analytical results for all media are provided on
the accompanying CD (Appendix L).

The discussion presented below focuses on the contaminants that are most prevalent at

Site 13. Some contaminants from each contaminant group (i.e., VOCs, SVOCs, metals, etc.)
are discussed. Regulatory and human health-based criteria were not used to select
contaminants; however, preference was given to contaminants that are generally recognized
to pose the greatest risks to human health and the environment.

The focus on this “short list” of contaminants is not meant to serve as a formal screening out
of other contaminants, but simply a way to focus this discussion. The baseline human health
risk assessment and ecological risk assessment presented in Sections 5.6 and 5.7,
respectively, of this chapter formally screen and evaluate all chemicals analyzed for in the
various media at Site 13 in accordance with established EPA Region III guidance.

In order to identify metals that may be of potential concern at Site 13, the data for inorganic
analytes were compared to data presented in the Draft Background Investigation Report
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(BIR) prepared by Brown and Root Environmental (B&RE, 1997a). The BIR was conducted
to establish a facilitywide background database to be used for current and future
investigations. Samples were collected for the various media from areas outside the sites
known to be impacted from facility operations. The facilitywide background statistics for
each media are presented in Appendix E.

Sampling results for inorganic analytes in various media at Site 13 were compared to
background concentrations as follows:

¢ Maximum detected concentrations for data collected during this investigation (provided
in Appendix F) were compared to the UCLs of the facilitywide background data.

e For analytes found to have maximum concentrations above the facilitywide UCLs, site-
specific background maximum detected concentrations were compared to the UCLs of
the facilitywide background data.

e Where, based on the analysis described above, analytes were found above background
and considered site-related, the facilitywide background means were compared to the
sampling means.

In some instances, where an inorganic analyte is discussed in one medium (e.g., surface
soil), the analyte may be discussed in another medium (e.g. subsurface soil) even if the
concentrations in the second medium do not exceed background. This is to allow a more
complete view of the nature and extent of contamination, as well as to aid in the analysis of
contaminant fate and transport.

The following should also be noted: (1) when generating descriptive statistics for the RI data
sets, if a compound in a particular sample was not detected, a concentration equal to half the
laboratory detection limit was used; (2) if a compound was detected in a sample and a
corresponding duplicate, the higher of the two values was used; and (3) samples collected
upslope for the purpose of evaluating site-specific background conditions are excluded from
the descriptive statistics and following discussion except with respect to whether or not the
observed concentrations of certain analytes may be site-related.

5.4.1 Surface Solil

Surface soil sampling activities conducted at Site 13 consisted of nine samples (IS135501
through IS135S09) and one site-specific background sample (IS13S510) collected at locations
shown in Figure 5-2. Note that the samples collected within the defined limits of the site
(i.e., the red line in the figures) were collected only in the eastern part of the site because this
was considered to be the most likely location where disposal occurred. Construction has
occurred that might have affected the impacted areas. The results of the surface soil
sampling are presented in Table 5-1.

5411 VOCs and SVOCs

Five VOCs were detected in the surface soil borings at Site 13 (Table 5-1 and Figure 5-3):
1,1,2-trichloroethane (1,1,2-TCA), acetone, methyl acetate, methylene chloride, and toluene:

e 1,1,2-TCA was detected with a concentration of 20 pg/kg but only in sample 1S135507.
Acetone was detected with a concentration of 37 ng/kg but only in sample 15135502.
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e Methyl acetate was detected in the surface soil in five samples: IS135501, IS135502,
15135503, 15135506, and 1S135509. Concentrations ranged from 2.4 pug/kg in sample
IS135S06 to 33 pg/kg in sample IS135S02. Methyl acetate concentrations detected in the
surface soil are presented in Figure 5-3.

e Methylene chloride was detected with a concentration of 2.1 ng/kg but only in sample
1513S502.

e Toluene was detected with concentrations of 3.1 pg/kg in sample 15135507 and
1.6 ng/kg in sample IS135509.

Thirteen SVOCs were detected in the surface soil samples at Site 13 (Table 5-1). Surface soil
samples 15135501, located west of Building 870, and 15135505, located south of Building 870,
each had nine SVOC detections. The following four SVOCs were selected for further
discussion: acetophenone, benzaldehyde, fluoranthene, and pyrene (Figure 5-3) because of
their frequency of detections and high concentrations.

Acetophenone was detected in the surface soil in seven samples: 1IS135501, IS135502,
IS135503, IS13S5S06, IS13SS07, IS13SS08, and 1S13SS09. Concentrations ranged from 92 pg/kg
in sample I1S13S509 to 570 ng/kg in sample IS135S02.

Benzaldehyde was detected in the surface soil in five samples: IS135501, IS135502, IS13SS03,
IS135506, and 1S135S09. Concentrations ranged from 66 ng/kg in sample 15135509 to
410 pg/kg in sample IS135502.

Fluoranthene was detected in the surface soil in six samples: 15135501, IS135504, 1S135S05,
IS135506, IS13SS08, and 1S135S09. Concentrations ranged from 46 pg/kg in sample 15135506
to 380 pg/kg in sample 1S135505.

Pyrene was detected in the surface soil in four samples: IS135501, 15135504, 15135505, and
IS135506. Concentrations ranged from 110 pg/kg in sample IS135504 to 210 pg/kg in
sample IS135501.

The locations of the highest concentrations of these VOCs and SVOCs generally coincide
with the distribution of the remaining VOCs and SVOCs. The number and concentrations of
VOC and SVOC detections are greatest in the samples collected closest to Building 1753
(e.g., samples IS13SS01 and IS135502) and tend to decrease in the samples collected further
from Building 1753. Note that none of these VOCs or SVOCs were detected in the site-
related background sample (IS135510); therefore, all are considered to be site-related.

54.1.2 TAL Inorganics

Eighteen inorganic analytes were detected in the surface soils at Site 13 (Table 5-1). Sixteen
metals had one or more detected concentrations which exceeded the facilitywide
background 95 percent UCL (Table F-2 in Appendix F): arsenic, barium, cadmium, calcium,
chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, selenium,
vanadium, and zinc. This discussion focuses on arsenic (Figure 5-4) because of its frequency
of detections, degree of exceedance above background, and general risk concern.

Arsenic was detected in all nine surface soil samples. Concentrations in the surface soil
ranged from 3.4 mg/kg in sample 15135506, located south of Building 1753, to 11 mg/kg in
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IS13SS05, located southeast of Building 1753. The calculated mean concentration of

6.7 mg/kg is greater than three times the facilitywide background mean of 2.18 mg/kg.
Additionally, all nine arsenic detections exceeded the background 95 percent UCL of 2.56
mg/kg. The site-specific background sample contained arsenic at 5.1 mg/kg; therefore, the
arsenic at the site may be site-related.

54.1.3 Explosives

2, 6-Dinitrotoluene was detected in two surface soil samples (IS135502 and 1S13SS03) at
concentrations of 600 ng/kg and 540 ng/kg, respectively (Table 5-1 and Figure 5-3).

54.14 Total Petroleum Hydrocarbons

TPH DRO were detected in the surface soil in all nine samples (Table 5-1). Concentrations
ranged from 9.9 mg/kg in sample 15135505 to 1,400 mg/kg in sample IS135502. The
distribution of TPH DRO concentrations is presented in Figure 5-3. The highest detection
was just west of Building 1753.

TPH GRO were detected in the surface soil sample in only one sample (IS135509) at a
concentration of 30 mg/kg (Table 5-1).

5.4.2  Subsurface Soil

Subsurface soil sampling activities conducted at Site 13 consisted of five samples (IS13SB01
through IS13SB05). Note that the samples collected within the defined limits of the site (i.e.,
the red line in the figures) were collected only in the eastern part of the site because this was
considered to be the most likely location where disposal occurred. The results of the
subsurface soil sampling are presented in Table 5-2.

5421 VOCs and SVOCs

One VOC (methylene chloride) was detected in the subsurface soil at Site 13 (Table 5-2 and
Figure 5-5). Sample 1S135SB04 contained 1.2 ng/kg of methylene chloride.

Two SVOCs were detected in the subsurface soil samples at Site 13 (Table 5-2):
diethlyphalate in sample IS135B01, at a concentration of 310 ng/kg, and pyrene in sample
IS13SB03 at a concentration of 83 pg/kg (Figure 5-5).

54.2.2 Inorganics

Sixteen inorganic analytes were detected in the subsurface soil at Site 13 (Table 5-2). This
discussion focuses on arsenic as it was the only inorganic detected above the facilitywide
background 95 percent UCL in the subsurface soil (Table F-2 in Appendix F). The arsenic
distribution is presented in Figure 5-6. The areal distribution of several other inorganics are
shown in Figure 5-6 because of their widespread distribution but are not discussed in detail.

Arsenic was detected in four of the subsurface soil samples. Concentrations in the sub-
surface soil ranged from 0.97 mg/kg in IS13SB02, collected west of Building 1753, to

12.8 mg/kg in IS135B04, collected south of Building 1753. The calculated mean
concentration of 5.11 mg/kg was slightly greater than the background mean of 4.8 mg/kg.

WDC011910001.DOC/KTM 5-5



5—SITE 13 PAINT SOLVENTS DISPOSAL GROUND

Additionally, two of the arsenic detections exceeded the background 95 percent UCL of 7.6
mg/kg.

Sample IS13SB04 contained the largest number of maximum values of inorganics at the site.

54.2.3 Total Petroleum Hydrocarbons

TPH GRO was detected once in the subsurface soil in sample IS13SB05, collected southeast
of Building 1753, at a concentration of 66,000 pg/kg (Table 5-2 and Figure 5-5).

5.5 Fate and Transport

The fate and transport of chemicals in surface and subsurface soil at Site 13 are discussed in
this section. The fate and transport are described to support the HHRA and ERA and to aid
in defining remedial alternatives. At the end of the section is a summary of the conceptual
model of fate and transport at Site 13.

55.1 Contaminant Fate

Analytes will adsorb onto and desorb from solid material at the site. Such sorption will be a
function of the partitioning coefficient of the analyte and will be greater for most SVOCs
and many metals than for VOCs and some SVOCs and metals. Analytes, particularly metals,
also may be dissolved from the solids while they are in contact with water. For the majority
of the contaminants at the site, adsorption will significantly reduce the rate of migration
through the subsurface. Most of the commonly occurring contaminants at Site 13 are metals;
therefore, adsorption is expected to be a major fate process at the site. Analytes, particularly
metals, also may dissolve from the solids while they are in contact with water. As a result,
contaminants could transfer from surface soil to subsurface soil and from sediment to
surface water.

Few VOCs were detected at the site. Therefore, volatilization is not expected to be a
significant fate process at the site. The same is true for VOCs and SVOCs that could be
subject to microbial degradation.

Some of the metals at the site could vary in their migration behavior with change in valence
state. This is particularly true for arsenic, which will become more mobile in its lower
valence state, and chromium, which will become more mobile in its higher valence state.

Bioaccumulation is the process by which contaminants are ingested by ecological receptors
and concentrated within the tissues of those receptors. Because of the wooded nature of the
site, it is likely that ecological receptors (e.g., mammals) visit the area on a regular basis.
While foraging, these receptors may ingest contaminated surface soil. Those compounds
with a tendency to associate with the soil, such as SVOCs (e.g., fluoranthene) and inorganics
(e.g., arsenic and mercury) may accumulate in these ecological receptors over time.

5,5.2  Contaminant Migration

This section discusses the possible source areas and potential mechanisms for contaminant
release and migration from the source areas at Site 13. The discussion is organized by media
within the site that may contribute to contaminant movement.
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Fundamental to describing fate and transport at the site are the concepts of contaminant
mobility and persistence and the physical processes within the subsurface, which are
described in Section 3.5, and the site hydrogeology, which is described in Section 5.2.

55.2.1 Source Areas

The original source of contamination at the site reportedly was disposal of chemicals on the
ground. Such activities no longer occur. Now, the soil contaminated by the disposal may
serve as source material. Based on the chemical and physical data gathered for the site and
information provided for Site 13, the following current source areas have been identified:

e A topographically depressed area located in the woods behind the Building 870, where
solvents reportedly were disposed of.

e Surface soil behind Building 870, where paint equipment cleaning operations took place.

Although contaminants occur at low concentrations at most sampled locations,
contamination was detected at the highest concentrations generally in samples IS135501,
15135502, and 1S13SS05.

5522 Releases from Soil to the Atmosphere

Wind erosion and vehicular traffic are typically the primary mechanisms for the release of
contaminants from soil to the atmosphere. Most of the site is forested and not accessible to
vehicular traffic. VOCs were detected in surface soils at Site 13; however, all of the detected
concentrations were low. Therefore, release from soil to the atmosphere does not appear to
be a significant transport process at Site 13

55.2.3 Transport from Surface Soil to Subsurface Soil or from One Area to Another

The primary mechanisms for the release of contaminants from surface soil to subsurface soil
or from one area to another are infiltration, runoff, and soil erosion caused by runoff.

Immediately behind the paint shed, there is a steep but short slope. Beyond that drop in
elevation, which is between sample locations IS13SS/SB01, IS13SS/SB02, and 1S13SS/SB03
and the paint shed, the land slopes very gently away from the paint shed. There are two
shallow swales that drain water away from the site. Because of the shallowness of the slope,
it is unlikely that the site would generate substantial amounts of surface runoff. Infiltration
is more likely to occur.

The majority of the organics detected at the site are SVOCs, such as fluoranthene.
Fluoranthene has a high partition coefficient, indicating that it will tend to remain sorbed to
the soil and will resist transport, either horizontally or vertically, away from the source area.
The VOCs detected at the site, such as methyl acetate, have a greater tendency to dissolve
and should be more mobile than the SVOCs. However, because there were only three
organic contaminant detections in the five subsurface soil samples collected, it appears that
vertical leaching of organic contaminants is not a significant transport pathway at Site 13.

Inorganic contaminants associated with surface soil may also dissolve into the surrounding
soil water (water present in the unsaturated zone). Arsenic was observed in both surface
and subsurface soils, including the Site 13 background surface soil sample, at levels higher
than the facilitywide background levels. Mercury was observed in several surface soil
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samples but none of the subsurface soil samples. Cadmium was observed in both IS135501
and IS13SB01. Therefore, the vertical leaching inorganic contaminants appears to be
occurring to some extent.

At Site 13, the gently sloping, vegetated terrain would not promote erosion. When erosion
would occur, the eroded surface soil would tend to be deposited along the flat portions of
the two drainage swales. Any adsorbed contaminants associated with the eroded soil will be
transported in this manner. Because contaminants tend to associate with finer particulates,
and because finer particulates are more easily suspended and transported, this transport
process could be a means of contaminant movement away from the paint shed. In
particular, SVOCs such as fluoranthene, because of their tendency to adsorb, could be
transported in this manner. Inorganics also may be transported in this manner.

While the majority of the SVOC detections was observed directly to the south and west of
the paint shed, some SVOCs, such as fluoranthene and acetophenone, were observed in
surface soil samples collected along the two drainage swales. These data suggest that
contaminants are being transported at Site 13 via surface soil erosion. With respect to
inorganic contaminants, both cadmium and mercury were observed in the surface soil
samples directly to the south and west of the paint shed. Cadmium was observed in one of
the drainage swale samples while mercury was detected in two of the drainage swale
samples. These data suggest that inorganic contaminants are also being transported via soil
erosion.

55.2.4 Releases from Soil to Sediment and Surface Water

The discussion on movement of soil to the drainage swales presented in Section 5.5.2.3
describes how contaminants in soil might be released to sediment. There is no surface water
at the site except during storm events, during which there may be some flow in the drainage
swales. However, the assumption is that such water would infiltrate quickly into the ground
and will not stand for any significant length of time.

55.25 Releases from Soil to Groundwater

Percolation of both rainfall and snowmelt is the primary mechanism for the transport of
contaminants from soil to groundwater.

The concentrations of all compounds observed in surface soil and subsurface soil samples
from Site 13 were compared against the soil screening levels with a dilution and attenuation
factor of 20. All of the observed concentrations were below the screening levels, indicating
that the potential for these soils to serve as a source of groundwater contamination is low.
Based on these results, it was determined that this transport pathway was not a significant
process at the site and no groundwater samples were collected at the site.

55.2.6 Migration of Contaminants in Groundwater

Because it was determined that the contaminant levels in the surface and subsurface soils
did not pose a potential threat to groundwater, no groundwater sampling occurred at
Site 13. This transport mechanism is not considered to be significant for Site 13.

5-8 WDC011910001.DOC/KTM



5—SITE 13 PAINT SOLVENTS DISPOSAL GROUND

5.5.2.7 Releases from Groundwater to Surface Water

Because it was determined that the contaminant levels in the surface and subsurface soils
did not pose a potential threat to groundwater, this transport mechanism was not
considered to be significant for Site 13.

55.3  Conceptual Site Model

The above fate and transport discussions may be summarized into a conceptual site model
that describes the fate and transport mechanisms at Site 13. This conceptual site model is
provided in Table 5-3.

5.6 Baseline Human Health Risk Assessment

This section presents the results of the HHRA for Site 13, the Paint Solvents Disposal
Ground.

5.6.1 Data Summary

The only data collected at Site 13 were collected during the RI. The RI data that were used in
the risk assessment are presented in this section. Table 5-4 lists the samples that were used
to estimate potential exposure and risks in each medium for Site 13. Figure 5-2 identifies the
sampling locations for surface and subsurface soil.

Eleven surface soil samples (including two duplicate samples) were collected in July 2000
and analyzed for VOCs, SVOCs, explosives, and inorganics (Figure 5-2). Five subsurface soil
samples were collected in July 2000 and analyzed for the same parameters as the surface soil
samples. One surface soil sample was collected from a background location and was not
used to evaluate the risks associated with exposure to site soil.

The full set of data used for the HHRA is presented in Appendix G.2a. Appendix G.2b
includes the detected constituents only, and Appendix G.2c is the sample statistics. The
sample statistics include frequency of detection, minimum and maximum detected values,
normal and lognormal arithmetic mean, normal and lognormal standard deviation, results
of W-test, and 95 percent UCL based on the normal and lognormal distribution.

5.6.2 Identification of Chemicals of Potential Concern

Table 5-5 lists the COPCs retained for Site 13. Six metals, aluminum, arsenic, chromium,
iron, manganese, and vanadium, were retained as COPCs for the current surface soil and
the future soil. The chemical characteristics of the future soil were estimated by pooling the
results of the analyses for the surface soil and subsurface soil.

5.6.3  Exposure Assessment

The site-specific exposure assessment includes the information necessary to develop the
exposure scenarios applicable for Site 13. This assessment includes identifying the exposure
setting, the current and future site use, the potentially exposed populations, and the
potential exposure pathways.
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5.6.3.1 Exposure Setting

Site 13, the Paint Shop (Building 870), was constructed in 1953 and remains in operation
today. Approximately 50 ft to the south and west of the building the terrain slopes down
into a wooded area. Two drainage swales radiate from the foot of this slope to the northwest
and southwest of Building 870. The drainage swales contain water only during storm-runoff
events. The nearest potable water wells are Well 2, 1,800 ft north, and Well 7, 1,950 ft
southeast of the site. An asphalt drive surrounds the Paint Shop.

The water table is recharged by precipitation that infiltrates the ground surface. Although
boreholes were dug to depths of 30 ft below ground surface, no groundwater was
encountered. It is hypothesized that the majority of precipitation runs off the site through
the two drainage swales that convey water to the northwest and southwest.

5.6.3.2 Potentially Exposed Populations

Site 13 is an unfenced wooded area behind the Paint Shop (Building 870), and there are no
plans for future development of the area. Because there are no current uses of the site, the
only current receptor that is expected at Site 13 is the trespasser/visitor. The risk assessment
considered both an adult trespasser/ visitor and an adolescent trespasser/ visitor.

The projected future use of the site is consistent with current activities (unused wooded
area). Therefore, the trespasser/ visitor is included for evaluation under the future use
scenario. It is also conservatively assumed that the site could be developed and used for
industrial and/or residential activities in the future. It is not expected that the site will be
developed for residential use, however, the residential scenario is conservatively included in
this evaluation, per Navy policy. Therefore, the receptors in the future use scenarios include
the construction worker, industrial worker, adult resident, and child resident, in addition to
the adult and adolescent trespasser/ visitor.

5.6.3.3 Potential Exposure Pathways

A complete exposure pathway has five elements: a source, a mechanism for release and
migration, an environmental transport medium, a point of potential human contact, and a
route of intake. These elements as they apply to Site 13 are discussed below.

Contaminant Sources The Paint Shop was used to paint various items by hand using aerosol
sprays or paint spray booths. According to the 1983 IAS, between 1953 and 1979,
approximately 115 gallons per year of kerosene, mineral spirits, lacquer thinners, and
solvents may have been deposited in a depressed area located in the woods behind the Paint
Shop. It is also estimated that approximately one percent of the 3,380 gallons of paint used
annually may have been washed off during paint equipment cleaning operations, which
took place over bare soil areas behind Building 870. Based on historical use, the potential
contaminants were hypothesized to be VOCs and SVOCs associated with painting
operations.

Release and Transport Mechanisms The dominant transport mechanisms at Site 13 appear to
be surface runoff and erosion, with minor amounts of vertical leaching to subsurface soils.
The second phase of fieldwork, in which groundwater wells were to be installed and
sampled, was not conducted at this site. Per discussions and consensus with the Indian
Head Installation Restoration Team (IHIRT) on August 30 and 31, 2000, it was agreed that

5-10 WDC011910001.DOC/KTM



5—SITE 13 PAINT SOLVENTS DISPOSAL GROUND

groundwater sampling was unwarranted at Site 13 for the following reasons: (1) SVOCs
exceeding the SSLs in surface soil samples were not detected in corresponding subsurface
soil samples; (2) depth to groundwater at the site is greater than 30 ft and soils are relatively
impermeable; (3) site topography will tend to cause surface water to runoff rather than to
infiltrate; (4) VOCs and SVOCs did not exceed residential RBCs at any location; and (5) there
were only a few constituents (one VOC, one SVOC, one explosive, and three metals)
detected at maximum concentrations exceeding SSLs in surface and subsurface soil samples.
Therefore, the soil to groundwater transport pathway is not considered a significant
transport pathway at Site 13.

The transfer of COPCs to air from soil through volatilization and fugitive dust emissions
was also considered to be a potential transport mechanism for the HHRA. However, no
chemicals were retained as COPCs for this pathway.

Potential Exposure Points and Exposure Routes Exposure points are locations where humans
could contact contamination. The onsite exposure points include the surface and subsurface
soil. Although contaminants may be transported offsite via surface runoff to the drainage
swales, the transport process would dilute the contaminant concentration. The risk
associated with offsite contaminant movement would be less than the risk from the onsite
contaminants. Therefore, the risk assessment considered only onsite exposure points.
Because of the low potential for groundwater contamination by the subsurface soils, neither
onsite nor offsite exposure to groundwater was considered in the HHRA. Only incidental
ingestion of and dermal contact with soil were considered to be potential exposure routes.

Potential exposure routes were evaluated for current site use and potential future site use.
Existing and potential exposure pathways are illustrated in the conceptual exposure model
(Figure 5-7). Exposure scenarios and potentially complete pathways of exposure evaluated
in this risk assessment are presented in Table 5-6 and Appendix G.2d, Table 1.

Current Exposure Routes The only medium of potential concern currently accessible at the
site is surface soil. Based on current site use, potential receptors include adolescent and
adult trespassers/visitors. The current land use exposure routes for quantitative evaluation
are:

e Trespasser/visitor (adolescent and adult): incidental ingestion of and dermal contact
with surface soil.

Future Exposure Routes As discussed above, although unlikely, potential future site use may
be industrial or residential. Future industrial workers, trespassers, residents, and/or
construction workers may be exposed to the future surface soil.

In summary, the future land use exposure routes are:

e Industrial Worker: incidental ingestion of and dermal contact with soil (combined
surface and subsurface soil).

e Trespassers/ Visitors (adolescent and adult ): incidental ingestion of and dermal contact
with soil (combined surface and subsurface soil).

e Resident (adult and child): incidental ingestion of and dermal contact with soil
(combined surface and subsurface soil).
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e Construction Worker: incidental ingestion of and dermal contact with soil (combined
surface and subsurface soil).

All of the chemicals detected in the soil samples were screened against RBCs. Only those
chemicals for which the maximum detected concentration exceeded the RBC were
quantitatively evaluated in the risk assessment. The results of the screening process are
summarized in Appendix G.2d, Tables 2.1 through 2.4. The exposure concentrations used to
calculate potential risks to each of the receptors are presented in Appendix G.2d, Tables 3.1
and 3.2. Because the estimated ambient air concentrations of contaminants released by the
soil are below their corresponding RBCs, the risk from inhalation was not quantified. The
exposure parameters and equations used to calculate the risks are presented in Appendix
G.2d, Tables 4.1 through 4.18.

5.6.4 Risk Characterization

Risks were evaluated for all of the complete exposure pathways identified in Section 5.6.3.
The calculated risks are discussed below. All receptors and pathways were evaluated for the
RME situation. If the excess lifetime cancer risk exceeded 10+ or the HI exceeded 1.0 for the
RME, then the CT exposure was evaluated for that particular receptor and land use scenario. If
the HI exceeded 1.0 but the excess lifetime cancer risk was less than 104, only the hazard
analysis was performed, and vice versa.

5.6.4.1 Soil

Risks were evaluated for exposure to surface soil for current scenarios. For the future exposure
scenarios, the soil concentration was estimated by pooling the results from the analysis of
surface soil samples and subsurface soil samples. This approach is based on the assumption
that any construction or excavation activities at the site may result in the surface soil mixing
with the underlying subsurface soil.

Surface Soil RME risk estimates for current exposure to surface soil were calculated for an
adolescent trespasser/ visitor and an adult trespasser/visitor under current site use (Appendix
G.2d Tables 7.1.RME and 7.2.RME for noncarcinogenic hazards, and Tables 8.1. RME and
8.2.RME for carcinogenic risks). The risks are summarized in Table 5-7. Exposure to surface soil
via incidental ingestion and dermal contact was evaluated. As stated in Section 5.6.3, the risk
associated with the inhalation of fugitive emissions from the surface soil was not quantified
because all of the detected concentrations were below the applicable screening levels
(Appendix G.1d, Table 2.2).

The noncarcinogenic hazard posed by ingestion of and dermal contact with the six COPCs
in surface soil to the adolescent trespasser/visitor is estimated to be a HI of 0.073,
substantially less than the HI of 1.0 that is considered to be protective of human health. The
carcinogenic risk for this exposure scenario is 6x10-7, which is below the USEPA target risk
of 10 to 10-¢.

Exposure to Site 13 surface soil does not pose risks above target USEPA risk levels to the
adult trespasser/visitor. The HI is 0.063, and the total excess lifetime cancer risk is 1x10-.

Combined Surface and Subsurface Soil RME risk estimates for future exposure to combined
surface and subsurface soil were calculated for an adult and child resident, a construction
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worker, an industrial worker, and an adolescent and adult trespasser/ visitor under potential
future site use (Appendix G.2d, Tables 7.3.RME through 7.8.RME, and Tables 8.3.RME through
8.7.RME, and summarized in Tables 5-7 and 5-8). It was assumed that these receptors would be
exposed to soil through incidental ingestion and dermal contact. As with the current use
scenario, the risk associated with the inhalation of fugitive emissions from the soil was not
quantified because all of the detected concentrations were below the applicable screening level
(Appendix G.2d, Table 2.4).

The HI for future adult residents is estimated to be 0.51, which is less than the USEPA
benchmark of 1.0. At 2.3, the HI for future child residents exceeds the USEPA benchmark
value. The majority of this hazard results from ingestion of iron and, to a lesser extent,
ingestion of vanadium, manganese, and arsenic, and dermal contact with vanadium. None
of the constituents pose individual hazard quotients above 1.0, and when separated by
target organ/ effects, there are no hazards above 1.0 for an individual target organ/effect.

Under the future use scenario, the carcinogenic risk to the future lifetime resident is
estimated to be 2x10-5, which is within the USEPA target risk range of 104 to 10-.

Noncarcinogenic hazards and carcinogenic risks were estimated for potential future
construction workers at Site 13. The RME HI for this scenario is 0.83, while the RME excess
lifetime cancer risk is 9x10~7. The HI is below the USEPA benchmark value and the cancer
risk is below the USEPA target risk range.

At 6x10-¢, the cancer risk for future industrial workers at Site 13 is within the USEPA target
risk range of 10 to 10¢. The HI for future industrial workers is 0.43, which is below the
USEPA benchmark value of 1.0.

Under the future use scenario, the HI for the adolescent trespasser/visitor is estimated to be
0.065. At 5x107, the estimated carcinogenic risk is less than the USEPA target risk range. The
risks associated with the future use of the site by the adult trespasser/ visitor are a HI of
0.055 and an excess lifetime cancer risk of 1x 0-¢, both below USEPA target levels.

CT noncarcinogenic hazard were calculated for the future residential child because the RME
noncarcinogenic hazard exceeds 1.0 (Appendix G.2d, Tables 7.9.CT). The CT HI is 0.57,
which is less than the USEPA benchmark value of 1.0.

5.6.4.2 Summary of Total Risks Across Pathways and Media

Table 5-7 and Appendix G.2d, Tables 9.1. RME through 9.9. RME summarize the RME
potential noncarcinogenic hazards and carcinogenic risks to each receptor. Potential RME
risks were summarized for a current adolescent trespasser/visitor, current adult trespasser/
visitor, future adult resident, future child resident, future lifetime resident, future
construction worker, future industrial worker, future adult trespasser/ visitor, and future
adolescent trespasser/ visitor. Only one receptor, the future child resident, was charac-
terized by a health risk that warranted analysis of the CT exposure situation. The CT HI for
the future child resident is presented in Appendix G.2d, Table 9.10.CT. Because none of the
RME excess lifetime cancer risks exceeded 104, no analysis of CT carcinogenic risk was
performed. Appendix G2.d, Table 10.1.RME shows only those COPCs that contributed a
hazard greater than 0.1 for the scenario with a total HI greater than 1.0.

The risk assessment results may be summarized as follows:
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e Current Trespasser/Visitor, Adolescent (Appendix G.2d, Table 9.1.RME): HI is below
USEPA benchmark value and carcinogenic risk is below USEPA target risk range. No
unacceptable health threats are posed to this receptor for exposure to surface soil.

e Current Trespasser/Visitor, Adult (Appendix G.2d, Table 9.2.RME): HI is below USEPA
benchmark value and carcinogenic risk is within USEPA target risk range. No
unacceptable health threats are posed to this receptor for exposure to surface soil.

e Future Resident, Adult (Appendix G.2d, Table 9.3.RME): HI is less than 1.0. No
unacceptable noncarcinogenic health threats are posed to this receptor for exposure to
combined surface and subsurface soil.

¢ Future Resident, Child (Appendix G.2d, Table 9.4.RME): HI exceeds 1.0; however,
hazard indices for individual target organs do not exceed 1.0. The CT future child
resident has a HI that is below the USEPA benchmark value (Appendix G.2d, Table
9.10.CT). No unacceptable noncarcinogenic health threats are posed to this receptor for
exposure to combined surface and subsurface soil.

¢ Future Lifetime Resident (Appendix G.2d, Table 9.5.RME): The carcinogenic risk posed
by the Site 13 COPCs to the age-adjusted future lifetime resident is within the target
USEPA risk range. No unacceptable health threats are posed to this receptor for
exposure to combined surface and subsurface soil.

¢ Future Construction Worker (Appendix G.2d, Table 9.6.RME): Both noncarcinogenic
hazards and carcinogenic risks are below USEPA action levels. No unacceptable health
threats are posed to this receptor for exposure to combined surface and subsurface soil.

¢ Future Industrial Worker (Appendix G.2d, Table 9.7.RME): HI is below USEPA
benchmark value and carcinogenic risk is within USEPA target risk range. No
unacceptable health threats are posed to this receptor for exposure to combined surface
and subsurface soil.

e Future Trespasser/Visitor, Adolescent (Appendix G.2d, Table 9.8.RME): HI is below
USEPA benchmark value and carcinogenic risk is below USEPA target risk range. No
unacceptable health threats are posed to this receptor for exposure to combined surface
and subsurface soil.

¢ Future Trespasser/Visitor, Adult (Appendix G.2d, Table 9.9.RME): HI is below USEPA
benchmark value and carcinogenic risk is within USEPA target risk range. No
unacceptable health threats are posed to this receptor for exposure to combined surface
and subsurface soil.

5.7 Ecological Risk Assessment (Steps 1-3A)

5.7.1  Screening Problem Formulation

Problem formulation involves preparing descriptions of environmental setting, sources, fate
and transport of site chemicals, chemical ecotoxicity, and potential receptors. This infor-
mation is used to build the conceptual model. The conceptual model includes a discussion
of exposure pathways, as well as assessment and measurement endpoints.
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57.1.1 Environmental Setting

Site 13 is the Paint Solvents Disposal Ground. It includes areas downslope of Building 870
(the Paint Shop) and Building 1753 (Figure 5-1). The Paint Shop was constructed in 1953 and
operated until 1999. It was used to paint various items by hand using aerosol sprays or paint
spray booths. The paint shop is still in operation. About 50 ft to the south and west of the
Building 870, the terrain slopes down into a wooded area. Two drainage swales radiate from
the foot of this slope to the northwest and southwest of Building 870. The drainage swales
contain water only during storm water runoff events.

According to the 1983 Initial Assessment Study (IAS), between 1953 and 1979, approx-
imately 115 gallons per year of kerosene, mineral spirits, lacquer thinners, and solvents may
have been deposited in a depressed area located in the woods west of the Paint Shop. It is
also estimated that approximately one percent of the 3,380 gallons of paint used annually
may have been washed off during paint equipment cleaning operations at Building 870. A
historical site investigation document indicated that there was an area of stressed vegetation
(20 ft by 20 ft) behind Building 1753. In a subsequent document (the 1988 Phase II RCRA
Facility Assessment), the assessment team could not find an area of stressed vegetation.

Site 13 is bordered to the west by a mixed hardwood and pine forest. The forest is
dominated by white oak (Quercus alba) and tulip tree (Liriodendron tulipfera). The understory
is dominated by red maple (A. rubrum) and American holly (I. opaca).

5.7.1.2 Summary of Available Analytical Data

Ten surface soil samples were collected at the site as part of the RI (Figure 5-1). Note that, in
the following discussion, the samples designations have been truncated for ease of reference
(e.g., IS135504 is referred to SS04). One of the samples collected (SS10) was a background
surface soil sample from an upslope location east of Building 870. The samples were
analyzed for full TCL organics, TAL inorganics, TPH, TOC, and pH. Three of the soil
samples (5504, SS05, and SS06) were collected from west or due south of Building 1753. The
remaining six samples were collected immediately behind Building 1753 (5501, S502, and
SS03) or in the northwest (SS08 and SS09) and southwest (SS07) drainage swales that convey
stormwater away from the site. After the data were collected, the locations where two of the
surface soil samples were collected (S504 and SS05) were disturbed by construction
equipment. However, the data from those two samples were still expected to be
representative of the highest concentrations in the local area.

5.7.13 Ecotoxicity and Potential Receptors

Chromium and lead were likely key inorganic constituents in the paint used at the site.
Chromium has not been observed to biomagnify, and concentrations are usually highest at
lower trophic levels (Eisler, 1986). The toxicity of chromium varies widely among organisms
and is dependent on form. For wildlife, adverse effects have been reported at 5.1 mg and
10.0 mg of Cr (VI) and Cr (III), respectively, per kilogram of diet (Eisler, 1986). A 3-month
study on the effects of hexavalent chromium on survival in rats indicated adverse effects at
a dose of 131.4 mg/kg/day. This dose was considered to be a chronic LOAEL (Sample et al.,
1996). A chronic NOAEL of 13.14 mg/kg/day was estimated by multiplying the chronic
NOAEL by an uncertainty factor of 0.1.
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Lead in soil could also be of ecological concern at Site 13. In the terrestrial environment, lead
has been demonstrated to be toxic to birds, mammals, reptiles, and amphibians. Lead
poisoning in birds is particularly well documented, but most lead poisoning in wild birds
results from ingestion of lead pellets. In contrast, lead poisoning of birds, such as raptors,
from biologically incorporated lead is considered unlikely. Lead is known to be toxic to
mammals, but information on the effects on wild species is limited. Toxic effects include
mortality, reduced growth and reproduction, alterations of blood chemistry, lesions, and
behavioral changes. Terrestrial vegetation also may be affected by elevated lead
concentrations. Demonstrated effects include reduced photosynthesis, mitosis, and water
absorption. Lead, however, appears to bind tightly to moist soil, nonacidic soil, and
substantial amounts of lead typically need to accumulate before effects on plants are
observed. Lead does not biomagnify to a great extent in food chains, although
bioaccumulation in plants and animals has been extensively documented (Wixson and
Davis, 1993, Eisler, 1988).

Receptors potentially exposed to soil chemicals at Site 13 include organisms that have
significant direct contact with soil or consume prey that live in the soil or leaf litter. At
Site 13, these could include plants, soil invertebrates, and birds or mammals that consume
plants and invertebrates. If chemicals that biomagnify are present, top consumers such as
raptors or foxes could also be exposed to potentially significant levels of chemicals in their
diet.

57.14 Preliminary Conceptual Model

Information on the habitat features and the fate and transport of the chemicals detected at
the site were used to build the preliminary conceptual model (Figure 5-8). The conceptual
model addresses complete exposure pathways, receptors, and endpoints.

Exposure Pathways. The soils at Site 13 are known to have been impacted by past disposal
activities. Soil invertebrates and terrestrial plants are potentially exposed to chemicals in
surface soils located west and south of Building 1753. Chemical disposed of behind Building
1753 may have been carried downslope via the swales that extend northwest and southwest
from the site. Soil samples were collected from these swales to evaluate that potential
transport pathway.

Key exposure routes for organisms inhabiting the area include ingestion of chemicals
adsorbed to soil (invertebrates) and direct contact with chemicals in the soil (invertebrates
and plants). Other organisms that forage in the area are also potentially exposed to
chemicals by direct contact, incidental ingestion of soil, and ingestion of invertebrates
and/or plants that have accumulated body burdens. Drinking water exposures are not
considered because there is no permanent source of freshwater at the site.

Assessment and Measurement Endpoints The conclusion of the problem formulation
includes the selection of assessment and measurement endpoints, based on the preliminary
conceptual model. Based on the habitat and types of chemicals present, seven assessment
endpoints were chosen to evaluate the potential risk to ecological receptor populations from
chemicals spilled or disposed of at Site 13. Each assessment endpoint and corresponding
representative species or community is described below.
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Growth, survival, and reproduction of soil invertebrate communities — Soil
invertebrates, such as earthworms, promote soil fertility by breaking down organic
matter and releasing nutrients. They also improve aeration, drainage, and aggregation of
soil, and serve as a forage base for many terrestrial species. The soils at the site will
support fewer insectivorous birds and mammals if chemical concentrations are limiting
the growth, survival, and reproduction of soil invertebrate communities.

Growth, survival, and reproduction of terrestrial plant communities —Plants provide
food, cover, and nesting material for many animals. The soils at the site will support
fewer birds and mammals if chemical concentrations are limiting the growth, survival,
and reproduction of plants.

Growth, survival, and reproduction of avian terrestrial insectivores — These receptors
consume insects or other soil invertebrates. They are second order consumers, and thus
susceptible to exposure to bioaccumulative chemicals. Many insectivores also have
significant direct contact with soils while foraging. A juvenile American robin (Turdus
migratorius) was chosen to represent this assessment endpoint. Robins live in a variety of
habitats, including woodlands, swamps, suburbs, and parks. Robins forage on the
ground in open areas, along edge habitats, or along the edges of streams. They forage
along the ground for ground-dwelling invertebrates and search for fruit and foliage-
dwelling insects in low tree branches (USEPA, 1993). While growing in the nest,
earthworms constitute the majority of the diet of the juvenile robin.

Growth, survival, and reproduction of mammalian terrestrial insectivores —These
receptors consume insects or other soil invertebrates. They are second order consumers,
and thus susceptible to exposure to bioaccumulative chemicals. Many insectivores also
have significant direct contact with soils while foraging. Short-tailed shrew (Blarina
brevicauda) was chosen to represent this assessment endpoint. Short-tailed shrews live in
a wide variety of habitats and need cool, moist conditions (Randolf, 1973). They eat
insects, wormes, snails, and other invertebrates (Robinson and Brodie, 1982).

Growth, survival, and reproduction of avian terrestrial carnivores — These receptors
are top level predators and are susceptible to bioaccumulative chemicals, especially
those that have the potential to biomagnify through terrestrial food chains. The red-
tailed hawk (Buteo jamaicensis) was chosen to represent this endpoint. Red-tailed hawks
nest primarily in woodlands. They feed in open country on a wide variety of small- to
medium-sized prey (USEPA, 1993).

Growth, survival, and reproduction of omnivorous terrestrial mammals — These
receptors are second order consumers and thus are susceptible to exposure to
bioaccumulative chemicals. The white-footed mouse (Peromyscus leucopus) was chosen to
represent this endpoint. White-footed mice serve as a prey for carnivorous birds and
mammals.

Growth, survival, and reproduction of carnivorous terrestrial mammals — These
receptors are top level consumers and are thus most susceptible to bioaccumulative
chemicals, especially those that have the potential to biomagnify through terrestrial
foodchains. The gray fox (Urocyon cinereoargenteus) was chosen to represent this
endpoint.
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Although potentially complete exposure pathways exist for reptiles and amphibians, they
were not specifically selected as receptors because information on the toxicological effects of
chemicals on adult amphibians and reptiles via ingestion is limited. The assessment
indirectly evaluates these groups because there are receptors included in the assessment that
have similar diets to reptiles and amphibians (such as the shrew).

The corresponding measurement endpoints associated with each assessment endpoint were
defined as follows:

Assessment Endpoints Measurement Endpoints

Growth, survival, and Comparison of HQs for soil invertebrates to a target HQ of 1. Medium-specific
reproduction of soil HQs are calculated for individual chemicals by dividing the maximum soil
invertebrate => concentration by a soil benchmark that is intended to be protective of sail
communities. invertebrates.

Growth, survival, and Comparison of HQs for terrestrial plants to a target HQ of 1. Medium-specific
reproduction of terrestrial HQs are calculated for individual chemicals by dividing the maximum soil
plant communities. = concentration by a soil benchmark that is intended to be protective of

terrestrial plants.

Growth, survival, and Comparison of HQs for robin to a target HQ of 1. Receptor-specific HQs are
reproduction of avian calculated for individual chemicals by dividing an estimated maximum level of
terrestrial insectivores. = exposure (dose) by NOAELs and LOAELs.
Growth, survival, and Comparison of HQs for short-tailed shrew to a target HQ of 1. Receptor-
reproduction of specific HQs are calculated for individual chemicals by dividing an estimated
mammalian terrestrial = maximum level of exposure (dose) by NOAELs and LOAELs.
insectivores.
Growth, survival, and Comparison of HQs for red-tailed hawk to a target HQ of 1. Receptor-specific
reproduction of avian HQs are calculated for individual chemicals by dividing an estimated
terrestrial carnivores. = maximum level of exposure (dose) by NOAELs and LOAELSs.
Growth, survival, and Comparison of HQs for white-footed mouse to a target HQ of 1. Receptor-
reproduction of specific HQs are calculated for individual chemicals by dividing an estimated
omnivorous mammals. = maximum level of exposure (dose) by NOAELs and LOAELs.
Growth, survival, and Comparison of HQs for gray fox to a target HQ of 1. Receptor-specific HQs
reproduction of are calculated for individual chemicals by dividing an estimated maximum
carnivorous terrestrial = level of exposure (dose) by NOAELs and LOAELSs.
mammals.

572  Analysis

The ecological exposure estimation was conducted as described in Section 3.3.2. Site-specific
modifications are addressed below.

57.2.1 Site-Specific Ecological Effects Evaluation

The TOC-adjustable soil screening values were adjusted using the average soil percent TOC
of 9.4 percent.
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5.7.2.2 Site-Specific Ecological Exposure Estimation

Exposure parameters (i.e., ingestion rates and dietary composition) for each receptor species
are presented in Table 5-9. The diet of the American robin is for a 7-day old hatchling. It
includes earthworms and soil, but no plant material.

5.7.3  Screening-Level Risk Calculations

The SERA indicated that some inorganics detected at the site may impact the growth,
survival and/or reproduction of soil invertebrates, plants, insectivorous birds and
mammals, and carnivorous mammals (Tables 5-10 and 5-11). Preliminary COPCs for soil
invertebrates and plants included multiple chemicals from all classes. The majority of these
preliminary COPCs were chemicals that were not detected but had maximum detection
limits in excess of screening values, or chemicals for which no medium-specific screening
value was available. Preliminary COPCs for food chain effects included arsenic, cadmium,
lead, mercury, and zinc, and a few organic compounds for which no reference toxicity
values were available. Due to the identification of preliminary COPCs, the risk assessment
process was continued to Step 3A.

5.7.4  Refinement of Conservative Exposure Assumptions (Step 3A)

In Step 3A, exposure assumptions are refined and risk estimates (i.e., HQs) are recalculated.
Risk is again characterized and uncertainties associated with the conclusions are described.
If re-evaluation of the conservative exposure assumptions supports an acceptable risk
determination then the site may exit the ecological risk assessment process (CNO, 1999).

574.1 Exposure Assumption Refinements

The results of Steps 1 and 2 (i.e., the SERA) indicated that, based on a set of conservative
assumptions, there are multiple chemicals that may pose a risk to several receptor
communities/species used in the screening assessment. The set of preliminary COPCs
includes chemicals with HQs in excess of 1 and chemicals for which assessment data were
unavailable.

Assumptions and methods that were modified for the calculation of medium-specific and
food chain hazard quotients are listed below, along with justification for each modification.

¢ Maximum chemical concentrations were replaced by average chemical concentrations.
For individual mammalian and avian receptors, average chemical concentrations
provide a better estimate of the likely level of chemical exposure because each of the
receptors would be expected to forage in several different areas of the site, and, in many
cases, off the site. With adequate spatial coverage, central tendency measures are
appropriate for evaluating impacts to populations of soil invertebrates and plants. While
locations of maximum concentration may be important to individuals, the average value
at the site can be more instructive with regard to the level of impact that might be
expected at the population level.

e Central tendency estimates for body weight and ingestion rate were used to develop
exposure estimates, rather than minimum body weights and maximum ingestion rates.
The use of central tendency parameters is more relevant because they represent the
characteristics of a greater proportion of the individuals in the population.
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Exposure parameters for each species are presented in Table 5-12.

5.7.4.2 Refined Risk Calculations

For soil invertebrates and plants, the mean concentrations of seven metals (aluminum,
chromium, iron, lead, mercury, vanadium, and zinc) exceeded soil screening values
(Table 5-13). HQs ranged from 1.5 to 131.

Refined risk calculations for food chain receptors are shown in Table 5-14. There were no
exceedances of LOAEL-based HQs. For NOAEL-based HQs, the only exceedance was for
arsenic for the short-tailed shrew (HQ = 1.6).

5743 Risk Characterization

The concentrations of aluminum, arsenic, chromium, iron, mercury, and vanadium
exceeded soil screening values. The question that must be answered is the following: Do the
concentrations of released-related inorganics in site soils pose an unacceptable risk to
populations of plants and soil invertebrates at the site? Weights of evidence are discussed
below.

Background Comparisons. Of the inorganics with concentrations in excess of screening
values, aluminum, chromium, iron, and vanadium were present at concentrations that are
consistent with NDWIH background levels (B&RE, 1997), as demonstrated below.

Surface Soil
Site Average Background
(mg/kQg) Average (mg/kg)

Inorganic (n=9) (n=12or 14) Ratio
Aluminum 6,537 7,874 0.8
Chromium 14.7 12 1.2
Iron 11,762 10,290 11
Lead 76.9 20 3.8
Mercury 0.224 0.043 5.2
Vanadium 251 19.2 1.3
Zinc 118 18.1 6.5

Distribution of Contamination. Lead, mercury, and zinc are the only inorganic COPCs
present at higher concentrations than those found at background locations at the base. The
areal extent of these contaminants is limited. Sample location SS02 had the maximum
mercury concentration, while sample location SS04 and SS05 had the maximum and second
highest concentrations, respectively, of both lead and zinc. None of these samples is located
in the swales. All are clustered around Building 1753. Concentrations decline away from the
building. Of lead, mercury, and zinc, only mercury exceeded its screening values in samples
SS07 and SS09, the furthest downslope samples. The pattern and level of mercury
concentrations in the soil (i.e., low-level and widespread) suggest it may not be site-related.

5-20 WDC011910001.DOC/KTM



5—SITE 13 PAINT SOLVENTS DISPOSAL GROUND

The surface soil sampling (0 to 6 in.) has adequately characterized the concentrations of
inorganics in the soil column. There is a 3- to 4-in. organic layer underlain by fine grained
and compact soil. It is unlikely that contaminants have moved vertically in significant
quantities.

In addition, the impact of Site 13 on downgradient ecological systems has likely been
minimal. Site 13 is a small paint shop that has not likely contributed in a significant way to
contaminant levels in the Mattawoman Creek. The strength of this contaminant source is not
great, and there is no direct migration pathway to the Mattawoman Creek. The hydrologic
route from Site 13 to the creek is lengthy and low velocity, with many depositional area
along the pathway. The stream eventually discharges to a water body adjacent to Town Gut
Landfill.

Toxicological Evaluation The average lead concentration was 76.9 mg/kg, greater than the
direct contact screening value of 50 mg/kg. This site concentration is unlikely to represent
the potential for a significant impact. The screening value was obtained from a study
reported in Efroymson et al. (1997a). In the study, red oak seedlings were exposed to 50
mg/kg lead administered as lead chloride, a soluble salt. This level of exposure reduced
seedling weight. It is unlikely that the lead in the soil at Site 13 is present solely in the form
of a salt. Most of the lead compounds used as pigments in paint are insoluble (Merck, 1989).
The bioavailability of lead in insoluble compounds would likely be lower than would be
expected in a soluble salt such as lead chloride. In addition, downgradient samples, located
in the adjacent forested areas, had lead concentrations that were lower than the screening
value of 50 mg/kg. Based on the weight of evidence, the observed lead concentrations at the
site would not be expected to pose a significant risk to plants. In addition, the lead at the site
would not be expected to adversely impact soil invertebrates. Efroymson et al. (1997b)
provides a screening benchmark for toxicity of lead to earthworms of 500 mg/kg. This is
greater than the average at the site (76.9 mg/kg).

The average mercury concentration on the site was 0.22 mg/kg. The screening value of

0.1 mg/kg was obtained from Efroymson et al. (1997b). In the study, earthworms were
exposed to 0.5 mg/kg mercuric chloride (HgCl,). Survival and cocoon reproduction were
reduced, but the number of juveniles produced was not affected. In developing a screening
level, Efroymson et al. (1997b) applied a safety factor of 5 to this study, resulting in a
screening value of 0.1 mg/kg. As for lead, the mercury in the laboratory test was applied as
a soluble salt. Mercuric chloride is highly toxic (Merck, 1989). Because the average concen-
tration at the site is below the concentration that produced an effect in the study and
because divalent forms usually do not exist as ionic species in nature (Stein et al., 1996), the
observed mercury concentrations at Site 13 are not expected to pose a significant risk to soil
invertebrates. In addition, the average mercury concentration at the site is lower than the
0.3 mg/kg screening benchmark for toxicity to plants provided by Efroymson et al. (1997a).

The average zinc concentration was 118 mg/kg. The screening level of 50 mg/kg was
obtained from a study summarized in Efroymson et al. (1997a). The screening value is
equivalent to a 10t percentile Lowest Observed Effect Concentration (LOEC) (based on
several plant studies). The 50 percentile (akin to an Effects Range-Median [ER-M]) would be
250 mg/kg. As for the lead and mercury, the common form used in the laboratory studies
was a soluble form of zinc called zinc sulfate (ZnSO,), which allowed the zinc to be readily
bioavailable. Overall, zinc is not expected to pose a significant risk to populations of plants
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at Site 13. The screening value is conservatively based on a soluble form of zinc, and the
only exceedances of the zinc screening values were for samples near Building 1753 (samples
SS01 through SS05), in what would be considered habitat of marginal value. Downgradient
samples, located in the adjacent forested area, were below the 50 mg/kg screening value. In
addition, zinc at the site is not expected to pose a significant risk to soil invertebrates. The
average site concentration of 118 mg/kg is less than the screening benchmark of 200 mg/kg
for earthworms provided by Efroymson et al. (1997b).

Condition of the Vegetative Community An additional site investigation activity was
conducted to assess whether the historically documented 400-ft2 area of stressed vegetation
west of Building 1753 is still present. On May 14, 2002, a CH2M HILL environmental
specialist visited the area. There was no stressed vegetation and saplings were growing
within the area suspected to be historically bare. With respect to vegetation density, the area
behind Building 1753 is no different than the majority of the surrounding forest. No
invertebrates were found in the soil in the suspect area. However, invertebrates were also
absent in other nearby areas not impacted by the site.

5.74.4 Uncertainty

There is uncertainty associated with the fact that there were some chemicals that were not
detected, but had mean concentrations (based on one-half the detection limits) that exceeded
direct contact screening values. These occurrences were limited (5 percent of the cases). Of
these, the average detection limit to site average ratio was low at 2.4.

Screening values were also not available for some organics. The majority of these
occurrences were for compounds that were not detected. The relatively few detections of
SVOCs, VOCs, and explosives tended to be at low concentrations, and, for those with
screening values, HQs were all less than 1. Overall, the frequency of detection and
magnitude of detections clearly indicated that organics are not of concern at the site. As
such, the lack of screening values for some organics carries only a limited amount of
uncertainty.

The few unavailable ingestion-based screening values were associated with compounds that
were not detected at the site.

There is also some uncertainty associated with the toxicological evaluation in the risk
characterization section. While some hypotheses about the form of a contaminant (e.g.,
insoluble or soluble) at the site can be generated relative to the form used in the toxicity
testing effort from which the screening values were generated, the form at the site is
unknown unless tested. While the weight of these discussions in risk management may not
be great, consideration of the applicability of the screening values to the site is important.

5.745 Risk Conclusion

The results of the risk assessment indicate that chemicals in the soil at Site 13 pose minimal
risk to ecological receptors. Supporting evidence is as follows:

There were no LOAEL-based HQs in excess of 1 for upper trophic level for the average
exposure case;
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Concentrations of several of the metals that exceeded screening values were comparable to
background;

The areal extent of concentrations in excess of screening values is small.

Toxicity evaluations for the three metals that were present in excess of screening values and
background suggest that significant impacts to plants and soils invertebrates are unlikely;
and

The historically documented area of stressed vegetation is not currently present.

5.8 Summary and Conclusions

58.1 General

An RI was conducted at Site 13 (Paint Solvents Disposal Ground). The objective of the RI
was to determine whether surface and subsurface soils have been contaminated by solvent
disposal. Field activities were conducted between July 17 and July 31, 2000. The work
consisted of surface and subsurface soil sampling.

Silty clay was encountered in the shallow subsurface. This is underlain by a sandy clay layer
or layers followed by alternating layers of well sorted sand and poorly sorted sandy
gravelly silty clay mixtures to a depth of 30 ft bgs. All of these layers are consistent with
descriptions of the Quaternary deposits.

The water table was not encountered during drilling activities conducted at the site;
however configuration of the water table likely resembles the surface topography. Because
the site slopes gently to the west it is likely that this is the general flow direction of
groundwater.

The RI objective was met. No evidence of significant solvent disposal was detected. The
presence of some inorganics at concentrations above background levels suggest
contamination by materials other than solvents.

5.8.2  Nature and Extent of Contamination

Arsenic, barium, cadmium, copper and mercury were detected in all nine of the surface soil
samples and exceeded the facilitywide background 95 percent UCL with one or more
detections. The presence of these metals in most of the samples and the exceedances of the
facilitywide background 95 percent UCL may be indicative of past land use, although for
some it may only indicate elevated background levels.

Barium and copper were detected in all five, arsenic was detected in four, and cadmium was
detected in one of the five subsurface soil samples. Arsenic was the only metal with a detec-
tion to exceed the facilitywide background 95 percent UCL in the subsurface soil. The lack
of metal detections in the subsurface soils that exceeded the facilitywide background 95
percent UCL may indicate that those exceedances from the surface soils are related to past
land use. The presence of arsenic in nearly every sample may be indicative of elevated
background levels.
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TPH DRO was detected in all nine of the surface soil samples, with the highest concen-
trations in the woods west of Building 1753. TPH GRO was detected in one surface soil
sample and one subsurface soil sample. These detections are likely a result of past land use.

Thirteen SVOCs and five VOCs were detected in the surface soil. SVOCs were detected in
low levels in all nine samples, while VOCs were detected at low levels in six samples. Two
SVOCs and one VOC were each detected once below their Practical Quantitation Limits
(PQLs) in the subsurface soil. These SVOC and VOC detections are likely a result of past
land use.

2, 6-Dinitrotoluene was detected in two surface soil samples located west and southwest of
Building 1753 just inside the woods. These detections are likely indicative of past land use.

5.8.3  Human Health Risk Assessment

The risk assessment indicates that there are no potential unacceptable human health hazards
or risks to current or potential future receptors who may contact Site 13 soil. Only one
receptor, the future child resident, had a calculated hazard above USEPA’s target level.
Arsenic, chromium, iron, and manganese are the dominant contributors to this health
hazard (Appendix G.2d, Table 10.1.RME). When the hazard is separated by target organ,
however, there are no hazards greater than 1.0 to a target organ. Additionally, the health
hazard posed to the future CT child resident is within the acceptable range (Appendix G.2d,
Table 9.10.CT).

Therefore, it does not appear that exposure to site soil would result in a significant health
risk to any of the potential receptors at Site 13. Additionally, based on the historic use of the
site, the presence of the inorganic constituents chromium, iron, and manganese at Site 13
may not be related to past land use. The concentrations of chromium and manganese in the
site soil appear to be similar to the concentrations detected in the background sample. The
concentration of iron in site soil appears to be greater than the concentration detected in the
background sample. The comparison between the site soil concentration and the
background soil concentration is qualitative. A statistical comparison could not be made
between the two data sets as only one background soil sample was analyzed, which is a
statistical limitation on the background data set..

Although arsenic poses a carcinogenic risk greater than 10 to the future lifetime resident, at
2x10%5, the estimated risk is within the target range of 10 to 10-¢ (Appendix G.2d,
Table 9.5.RME).

5.8.4  Ecological Risk Assessment

The results of the risk assessment indicate that chemicals in the soil at Site 13 pose minimal
risk to ecological receptors. Supporting evidence is as follows:

There were no LOAEL-based HQs in excess of 1 for upper trophic level for the average
exposure case.

Concentrations of several of the metals that exceeded screening values were comparable to
background.
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Toxicity evaluations for the three metals that were present in excess of screening values and
background suggest that significant impacts to plants and soils invertebrates are unlikely.

Concentrations of the same three metals decrease with distance from the site.

5.9 Conclusions

Human health or ecological risks were not identified in soil at levels that require
remediation. Consequently, no further action was recommended for this site. The EPA and
MDE, however, recommended that a monitoring well be installed and sampled to assess
impact to groundwater. Appendix I provides the technical memorandum, in which the
results indicate that operations at Building 870 have not impacted groundwater and have
only minimally impacted soil. These results confirm the initial recommendation for no
further action for Site 13. The Navy with the EPA and MDE concur with the
recommendation for no further action.
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Table 5-1
Detected Compounds in Site 13 Surface Soil Samples
NDWIH
Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1S13S001 1S135002 1IS13S003 IS13SO04A 1IS13S005 1S13S006
Sample ID 1S13SS010001 IS13SS010001P 1S13SS020001 1S13SS030001 1S13SS040001 1S13SS050001 IS13SS050001P 1S13SS060001
Sample Date 07/18/00 07/18/00 07/18/00 07/18/00 07/31/00 07/31/00 07/31/00 07/18/00
Chemical Name
\Volatile Organic Compounds (UG/KG)
1,1,2-Trichloroethane
Acetone 37
[Methyl acetate 7.21J 33J 141J 24
|Methylene chioride 214
Toluene
Semi-volatile Organic Compounds (UG/KG)
Acetophenone 2201J 520 570 330 J 1201J
Benzaldehyde 170|J 290|J 410|J 240|J 100|J
Benzo(a)anthracene 180/L
Benzo(a)pyrene 67 J 52J 41L
Benzo(b)fluoranthene 66 J 95J 47 J 320 L
Benzo(k)fluoranthene 110/L
Chrysene 69J 52|J 40|J 240/L
Fluoranthene 58|J 55|J 56|J 380 L 46 J
Indeno(1,2,3-cd)pyrene 52J 43J
Phenanthrene 120 /L
Phenol 110(J 150|J
Pyrene 97J 210|J 110|J 200/L 140|J
bis(2-Ethylhexyl)phthalate 2201J 110/L
Explosives (UG/KG)
2,6-Dinitrotoluene 600 540
Total Metals (MG/KG)
Aluminum 5,120 4,100 3,580 3,990 8,490 6,510 6,470 9,170
Arsenic 45|L 6.4|L 8.1L 57L 6.3 11 10.6 34/L
Barium 40.6J 58.7|J 37.71J 67 55.4 105 71.4 26.3/J
Cadmium 0.21J 0.34J 0.38/J 0.58|J 0.82|J 1J 1.3
Calcium 695|J 1,200|J 693|J 1,500|J 2,110 4,660 2,250 235
Chromium 11.7 11.8 14.7 10.2 29.8 22.7 243 11.7 L
Cobalt 8L 14.7 L 49|L 14.3 L 7.2/J 59/J 6.4/J 3.2)J
Copper 7.7 11.7 9.1 7.2/J 14.5 17 17.4 5.8/J
J - Estimated Value
K - Biased high
L - Biased low
| - A peak was found in the diphenyl ether channel. The presence of interferences in indicated. Page 1 of 4




Detected Compounds in Site 13 Surface Soil Samples

Table 5-1

NDWIH

Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1S13S001 1S135002 1IS13S003 IS13SO04A 1IS13S005 1IS13S006
Sample ID 1S13SS010001 1IS13SS010001P 1S13SS020001 1S13SS030001 1S13SS040001 1S13SS050001 I1S13SS050001P 1S13SS060001
Sample Date 07/18/00 07/18/00 07/18/00 07/18/00 07/31/00 07/31/00 07/31/00 07/18/00
Chemical Name
Iron 8,430 11,800 16,800 7,150 13,000 J 13,900 J 15,000 J 11,700 J
Lead 471 84 71.4 59.1 211K 112|K 153|K 13.21J
[Magnesium 378J 366 J 262|J 478|J 1,510(J 2,030 J 2,550 J 521J
IManganese 285 600 154 326 214|J 119J 130|J 64.7 /L
|Mercury 0.18/L 0.17|L 0.58|L 0.27|L 0.23 0.14 0.14
Nickel 42 5J 5.1J 6.6/J 12.8 33.8/J 34.2 45
Potassium 230|J 235J 243|J 287|J 372J 382|J 386 J 389J
Selenium
Vanadium 20 23.3 34.6 25.7 23.6 247 26 21.8
Zinc 61J 91.9J 39.2J 150|J 444|J 247|J 164|J 22.2\J
\Wet Chemistry (MG/KG)
% Moisture 22.7 34.5 421 30.3 21.7 17.6 18 14.8
% Solids 64.8 68 60.3 70.8 79.4 81.7 82.1 86.2
Total organic carbon (TOC) 72,900 33,400 247,000 113,000 14,900 26,300 36,200 26,000
pH 5.8 5.9 4.6 4.8 6.8 6.8 6.7 5.2
Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range 60 70 1,400 110 22 9.9 16 27
Total petroleum hydrocarbons (TPH)

J - Estimated Value

K - Biased high

L - Biased low

| - A peak was found in the diphenyl ether channel. The presence of interferences in indicated. Page 2 of 4




J - Estimated Value
K - Biased high
L - Biased low

Table 5-1
Detected Compounds in Site 13 Surface Soil Samples
NDWIH

Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1S13S007 1IS13S008 1IS13S009 1IS13S010
Sample ID 1S13SS070001 1S13SS080001 1S13SS090001 1IS13SS100001
Sample Date 07/18/00 07/18/00 07/18/00 07/18/00
Chemical Name

\Volatile Organic Compounds (UG/KG)

1,1,2-Trichloroethane 2011

Acetone

[Methyl acetate 2.8J

IMetherne chloride

Toluene 3.1J 1.6|J

Semi-volatile Organic Compounds (UG/KG)

Acetophenone 94 L 1201J 92J

Benzaldehyde 66 J

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Fluoranthene 50|J 55|J
Indeno(1,2,3-cd)pyrene

Phenanthrene

Phenol

Pyrene

bis(2-Ethylhexyl)phthalate 47J

Explosives (UG/KG)

2,6-Dinitrotoluene

Total Metals (MG/KG)

Aluminum 7,080 8,550 6,340 6,370 J
Arsenic 5.7/L 4.1|L 10.1/L 5.1/L
Barium 30.9J 23.9J 2111 29.3J
Cadmium 0.21J

Calcium 269|J 193 173]J 2,420
Chromium 11/L 9.1L 9.6 28.9/L
Cobalt 34/J 7.2/J 2.8|L 26/J
Copper 7J 5.4/J 9.7 41

| - A peak was found in the diphenyl ether channel. The presence of interferences in indicated.
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J - Estimated Value
K - Biased high
L - Biased low

Table 5-1
Detected Compounds in Site 13 Surface Soil Samples
NDWIH

Sites 11, 13, 17, 21, and 25 RI Report
Indian Head, Maryland

Station ID 1IS135007 1IS13S008 1IS13S009 1IS13S010
Sample ID 1S13SS070001 1S13SS080001 1S13SS090001 1S13SS100001
Sample Date 07/18/00 07/18/00 07/18/00 07/18/00
Chemical Name

Iron 8,550J 11,900 J 9,960 20,800|J
Lead 36J 229/L 41.7 9.6/J
[Magnesium 340J 429/J 345J 1,990
[Manganese 50.1/L 157|L 29.6 95.1/L
|Mercury 0.27/J 0.12/J 02/L

Nickel 49 3.5/J 6.3/J 34/J
Potassium 285|J 226|J 321J 2,620
Selenium 1.4[L

Vanadium 23.2 19.7 27.8 20.4
Zinc 29.7J 16.5J 234\ 28.3J
\Wet Chemistry (MG/KG)

% Moisture 48.7 17.6 30.3 32.2
% Solids 57.4 83 59.9 76
Total organic carbon (TOC) 165,000 49,600 127,000 7,490
pH 4.8 4.9 45 7
Total Petroleum Hydrocarbons (MG/KG)

TPH-diesel range 110 300 30 71
Total petroleum hydrocarbons (TPH) 30

| - A peak was found in the diphenyl ether channel. The presence of interferences in indicated.
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J - Estimated Value
K - Biased high
L - Biased low

Table 5-2

Detected Compounds in Site 13 Subsurface Soil Samples

Sites 11, 13, 17, 21, and 25 RI Report

NDWIH

Indian Head, Maryland

Station ID 1S13S001 1S135002 1IS13S003 1IS13S004B 1IS13S005
Sample ID 1IS13SB011920 1IS13SB021719 1S13SB032527 1S13SB042830 1IS13SB052425
Sample Date 07/17/00 07/31/00 07/31/00 07/31/00 07/31/00
Chemical Name

\Volatile Organic Compounds (UG/KG)

IMethylene chloride 1.2J

Semi-volatile Organic Compounds (UG/KG)

Diethylphthalate 310J

Pyrene 83J

Total Metals (MG/KG)

Aluminum 3,970 3,680 1,330 5,820 4,590
Arsenic 2L 0.97 J 12.8 9.4
Barium 13.5J 14.31J 5.8/J 255/ 15.6/J
Cadmium 0.2J

Calcium 749 J

Chromium 5.3 4.7 44 26.8 32.1
Cobalt 5.3L 2.8\J 25 3.7/J 3.6
Copper 8.8 5.31J 26J 8.3 6.7
Iron 13,800 10,600 J 2,790 J 31,400|J 24,900|J
Lead 34 41K 1.2/K 71K 46 K
IMagnesium 362|J 332J 150|J 152|J 172J
|Manganese 67.6 62.6 J 30.81J 96.2 J 69.5 J
Nickel 6.5J 3.5/J 211 6.1J 56/J
Potassium 468|J 398J 153|J 336J 346J
Vanadium 17.7 12.2 56/J 18.8 15
Zinc 25.1J 12.6J 59/J 16.8J 16.7J
\Wet Chemistry (MG/KG)

% Moisture 5.6 7.2 7.2 11.5 12.6
% Solids 94.7

pH 5.8

Total Petroleum Hydrocarbons (MG/KG)

TPH-gas range 66

Page 1 of 1



TABLE 5-3
Conceptual Site Model for Site 13
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Surface Soil:

e Transport of organic and inorganic contaminants via erosion and deposition in the drainage swales. Once
deposited as sediment, limited desorption and dissolution into surface water for short distances downstream.

e Limited leaching of organic and inorganic contaminants from the surface soil to the subsurface soil via the
infiltration of precipitation.

e  Some bioaccumulation of inorganic and organic compounds in ecological receptors.

e Very slow biodegradation of organic compounds.

Subsurface Soil:

e Limited leaching of inorganic contaminants to the groundwater via the infiltration of precipitation.
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Table 5-4

Summary of Data Quantitatively Used in Risk Assessment-Site 13

Sites 11, 13, 17, 21, and 25 RI Report

NDWIH

Indian Head, Maryland

Date of Sample
Medium Sampling Locations Parameters
Soil
Subsurface Soil 07/17/2000 1IS13SB011920 EXPLO, METAL, SVOA, VOA
(Below 2 feet) 07/31/2000 1IS13SB021719 METAL, SVOA, VOA

07/31/2000 1IS13SB032527 EXPLO, METAL, SVOA, VOA
07/31/2000 1IS13SB042830 EXPLO, METAL, SVOA, VOA
07/31/2000 1IS13SB052425 EXPLO, METAL, SVOA, VOA

Surface Soil 07/18/2000 1IS13SS010001 EXPLO, METAL, SVOA, VOA

(0 to 6 inches) 07/18/2000 IS13SS010001P EXPLO, METAL, SVOA, VOA

07/18/2000 1S13SS020001 EXPLO, METAL, SVOA, VOA
07/18/2000 1IS13SS030001 EXPLO, METAL, SVOA, VOA
07/18/2000 1IS13SS060001 EXPLO, METAL, SVOA, VOA
07/18/2000 1IS13SS070001 EXPLO, METAL, SVOA, VOA
07/18/2000 1IS13SS080001 EXPLO, METAL, SVOA, VOA
07/18/2000 1S13SS090001 EXPLO, METAL, SVOA, VOA
07/31/2000 1IS13SS040001 METAL, SVOA, VOA
07/31/2000 1IS13SS050001 METAL, SVOA, VOA
07/31/2000 1IS13SS050001P METAL, SVOA, VOA

Background Soil

Surface Soil 07/18/2000 1S13SS100001 EXPLO, METAL, SVOA, VOA

(0 to 6 inches)




Table 5-5

Summary of Chemicals of Potential Concern for the HHRA-Site 13 (based on comparison to RBCs)
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland
Soil
Surface Soil Surface and Subsurface
Aluminum Aluminum
Arsenic Arsenic
Chromium Chromium
Iron Iron
Manganese Manganese
Vanadium Vanadium




Table 5-6

Exposure Pathways-Site 13
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland
Media Exposure Current Future
Route Trespasser/ Visitor Construction | Industrial Trespasser/ Visitor Resident
Adult Adolescents Worker Worker Adult | Adolescents | Adult Child
Surface Soil
Ingestion X X
Dermal X X
Inhalation NC NC
Combined Surface and
Subsurface Soil
Ingestion X X X X X X
Dermal X X X X X X
Inhalation NC NC NC NC NC NC

X Quantitative evaluation (if COPCs selected for pathway).

NC No COPCs retained for this pathway, therefore, not evaluated quantitatively.




Table 5-7
Summary of RME Cancer Risks and Hazard Indices-Site 13
Sites 11, 13, 17, 21, and 25 RI Report

NDWIH
Indian Head, Maryland
Chemicals with
Chemicals with Cancer Risks >10° |Chemicals with Cancer Hazard
Receptor Media Exposure Route [Cancer Risk| Cancer Risks >10™ and <10* Risks >10° and <10 Index Chemicals with HI>1
Current Surface Ingestion 4.9E-07 0.041
Trespasser/Visitor Soil Dermal Contact 7.5E-08 0.032
Adolescent Inhalation NA NA
Total 5.7E-07 0.073
All Media Total 5.7E-07 0.073
Current Surface Ingestion 9.5E-07 0.030
Trespasser/Visitor Soil Dermal Contact 2.1E-07 0.033
Adult Inhalation NA NA
Total 1.2E-06 0.063
All Media Total 1.2E-06 0.063
Future Soil* Ingestion NA 0.20
Resident Dermal Contact NA 0.31
Adult Inhalation NA NA
Total NA 0.51
All Media Total NA 0.51
Future Soil* Ingestion NA 1.8
Resident Dermal Contact NA 0.41
Child Inhalation NA NA
Total NA 2.3
All Media Total NA 2.3
Future Soil* Ingestion 1.9E-05 Arsenic NA
Resident Dermal Contact 3.0E-06 Arsenic NA
Child/Adult Inhalation NA NA
Total 2.2E-05 Arsenic NA
All Media Total 2.2E-05 NA
Future Soil* Ingestion 8.0E-07 0.65
Construction Worker Dermal Contact 6.4E-08 0.18
Adult Inhalation NA NA
Total 8.6E-07 0.83
All Media Total 8.6E-07 0.83
Future Soil* Ingestion 4.2E-06 Arsenic 0.14
Industrial Worker Dermal Contact 2.1E-06 Arsenic 0.29
Adult Inhalation NA NA
Total 6.3E-06 0.43
All Media Total 6.3E-06 0.43
Future Soil* Ingestion 4.3E-07 0.040
Trespasser/Visitor Dermal Contact 6.5E-08 0.025
Adolescent Inhalation NA NA
Total 4.9E-07 0.065
All Media Total 4.9E-07 0.065
Future Soil* Ingestion 8.3E-07 0.029
Trespasser/Visitor Dermal Contact 1.8E-07 0.026
Adult Inhalation NA NA
Total 1.0E-06 Arsenic 0.055
All Media Total 1.0E-06 0.055

NA - Not applicable, pathway incomplete.

PERC = Tetrachloroethene

TCE = Trichloroethene

VC = Vinyl chloride

Page 1 of
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Table 5-8
Summary of CT Cancer Risks and Hazard Indices-Site 13
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH

Indian Head, Maryland

Chemicals with Chemicals with
Chemicals with | Cancer Risks >10° | Cancer Risks >10° |  Hazard
Receptor Media Exposure Route [Cancer Risk| Cancer Risks >10™ and <10* and <10° Index Chemicals with HI>1
Future Soil* Ingestion NA 0.41
Resident Dermal Contact NA 0.16
Child Inhalation NA NA
Total NA 0.57
All Media Total NA 0.57

NA - Not applicable, pathway incomplete.

PERC = Tetrachloroethene
TCE = Trichloroethene
VC = Vinyl chloride




Table 5-9
Screening-Level Exposure Parameters for Upper Trophic Level Ecological Receptors - Site 13
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Body Weight (kg) Water Ingestion Rate (L/day) Food Ingestion Rate (kg/day - dry)

Receptor Value Reference Value Reference Value Reference
Birds
American rohin 0.0452 USEPA 1993 0.01287 allometric equation 0.00761 Levey and Karasov 1989
Red-tailed hawk 0.957 USEPA 1993 0.06796 allometric equation 0.03952 Sample and Suter 1994
Mammals
Gray fox 3.34 Silva and Downing 1995 0.44636 allometric equation 0.27185 allometric equation
Short-tailed shrew 0.01331 USEPA 1993 0.00475 USEPA 1993 0.00189 USEPA 1993
White-footed mouse 0.0141 Silva and Downing 1995 0.00915 Sample and Suter 1994 0.00073 Sample and Suter 1994




Table 5-9
Screening-Level Exposure Parameters for Upper Trophic Level Ecological Receptors - Site 13
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Dietary Composition (percent) Soil/ Sediment Ingestion (percent)
Terr. Small Aquatic Aquatic
Receptor Plants | Soil Invert.[ Mammals [Fish/Frogs| Plants Invert. Reference Value Reference

Birds

American rohin 0 95 0 0 0 0 Martin et al. 1951 5 Sample and Suter 1994
USEPA 1993; Sample and Suter

Red-tailed hawk 0 0 100 0 0 0 1994 0 Sample and Suter 1994

Mammals

Gray fox 32 6 59.2 0 0 0 NISC 1996 2.8 Beyer et al. 1994 (red fox)
USEPA 1993; Sample and Suter

Short-tailed shrew 4.7 82.3 0 0 0 0 1994 13 Sample and Suter 1994

Martin et al. 1951; Sample and
White-footed mouse 51 47 0 0 0 0 Suter 1994 2 Beyer et al. 1994




Table 5-10
Step 2 Soil Screening - Site 13

Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Maximum Sample ID of Maximum
Reporting | Frequency | Concentration Maximum | Screening [ Hazard
Chemical Limit Range |of Detection|  Detected Concentration |  Value Quotient
Inorganics (MG/KG)
Aluminum 44 - 73 9/9 9,170 1IS13SS060001 50 183.40
Antimony 1-17 0/9 - - 5 0.34
Arsenic 085 - 14 9/9 11.0 1S13SS050001 10 1.10
Barium 0.094 - 0.16 9/9 105 1IS13SS050001 500 0.21
Beryllium 0.047 - 0.078] 0 /9 -- -- 10 0.01
Cadmium 0.094 - 0.16 6 /9 1.3 1IS13SS050001 4 0.33
Chromium 0.47 - 0.78 9/9 29.8 1S135S040001 0.4 74.50
Cobalt 0.52 - 0.86 9/9 14.7 1IS135S010001 20 0.74
Copper 045 - 0.74 9/9 174 1IS13SS050001 50 0.35
Cyanide 0.59 - 0.98 0/7 - -- 27.5 0.04
Iron 6.4 - 10.7 9/9 16,800 1IS135S020001 200 84.00
Lead 0.31 - 0.51 9/9 211 1S13SS040001 50 4.22
Manganese 0.094 - 0.16 9/9 600 1S135S010001 500 1.20
Mercury 0.059 - 0.098] 8 /9 0.58 1IS135S020001 0.1 5.80
Nickel 045 - 0.74 9/9 34.2 1S13SS050001 30 1.14
Selenium 1-17 11/9 1.4 1IS13SS090001 1 1.40
Silver 073 - 1.2 0/9 -- -- 2 0.60
Thallium 1.2 - 21 0/9 - -- 1 2.10
Vanadium 0.33 - 0.55 9/9 34.6 1S135S020001 2 17.30
Zinc 0.14 - 0.23 9/9 444 1S135S040001 50 8.88
Semivolatile Organic Compounds (UG/KG)
1,1-Bipheny! 390 - 640 0/9 - -- NSV NSV
2,2'-Oxyhis(1-chloropropane) 390 - 640 0/9 - - NSV NSV
2,4,5-Trichlorophenol 970 - 1,600] 0 /9 - - 430 3.72
2,4,6-Trichlorophenol 390 - 640 0/9 - - 580 1.10
2,4-Dichlorophenol 390 - 640 0/9 - - 13,400 0.05
2,4-Dimethylphenol 390 - 640 0/9 - - 100 6.40
2,4-Dinitrophenol 1,000 - 1,000] 0 /1 - -- 20,000 0.05
2,4-Dinitrotoluene 400 - 420 0/2 -- -- NSV NSV
2,6-Dinitrotoluene 400 - 420 0/2 - - NSV NSV
2-Chloronaphthalene 390 - 640 0/9 - - 4,886 0.13
2-Chlorophenol 390 - 640 0/9 - - 100 6.40
2-Methylnaphthalene 390 - 640 0/9 - - 1,730 0.37
2-Methylphenol 390 - 640 0/9 - -- 100 6.40
2-Nitroaniline 970 - 1600f 0/9 -- -- NSV NSV
2-Nitrophenol 390 - 640 0/9 - -- NSV NSV
3,3-Dichlorobenzidine 390 - 640 0/9 -- -- NSV NSV
3-Nitroaniline 970 - 0/9 - - NSV NSV
4,6-Dinitro-2-methylphenol 970 - 1,600] 0 /9 - - NSV NSV
4-Bromophenyl-phenylether 390 - 640 0/9 - - NSV NSV

NSV - No Screening Value
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Table 5-10
Step 2 Soil Screening - Site 13

Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Maximum Sample ID of Maximum

Reporting | Frequency | Concentration Maximum | Screening [ Hazard

Chemical Limit Range |of Detection|  Detected Concentration |  Value Quotient
4-Chloro-3-methylphenol 390 - 640 0/9 - - 100 6.40
4-Chloroaniline 390 - 640 0/9 - - NSV NSV
4-Chlorophenyl-phenylether 390 - 640 0/9 - - NSV NSV
4-Methylphenol 390 - 640 0/9 - - 100 6.40
4-Nitroaniline 970 - 1600 0/ 9 - - NSV NSV
4-Nitrophenol 970 - 1,600] 0 /9 - - 380 4.21
Acenaphthene 390 - 640 0/9 - - 2,500 0.26
Acenaphthylene 390 - 640 0/9 - - 1,730 0.37
Acetophenone 390 - 640 719 570 1S135S020001 NSV NSV
Anthracene 390 - 640 0/9 - - 1,730 0.37
Atrazine 390 - 640 0/9 - - NSV NSV
Benzaldehyde 390 - 640 5/9 410 1S135S020001 NSV NSV
Benzo(a)anthracene 390 - 640 1/9 180 1S13SS050001 1,730 0.10
Benzo(a)pyrene 390 - 640 31/9 67.0 1S135S5010001 1,730 0.04
Benzo(b)fluoranthene 390 - 640 31/9 320 1S13SS050001 1,730 0.18
Benzo(g,h,i)perylene 390 - 640 0/9 - - 1,730 0.37
Benzo(k)fluoranthene 390 - 640 1/9 110 1S13SS050001 1,730 0.06
Butylbenzylphthalate 390 - 640 0/9 - - NSV NSV
Caprolactam 390 - 640 0/9 - - NSV NSV
Carbazole 390 - 640 0/9 - - NSV NSV
Chrysene 390 - 640 3/9 240 1S13SS050001 1,730 0.14
Di-n-butylphthalate 390 - 640 0/9 - - 200,000 0.00
Di-n-octylphthalate 390 - 640 0/9 - - NSV NSV
Dibenz(a,h)anthracene 390 - 640 0/9 - - 1,730 0.37
Dibenzofuran 390 - 640 0/9 - - NSV NSV
Diethylphthalate 390 - 640 0/9 - - 13,400 0.05
Dimethyl phthalate 390 - 640 0/9 - - 10,640 0.06
Fluoranthene 390 - 640 6 /9 380 1IS13SS050001 1,730 0.22
Fluorene 390 - 640 0/9 - - 1,730 0.37
Hexachlorobenzene 390 - 640 0/9 - - 100,000 0.01
Hexachlorobutadiene 390 - 640 0/9 - - NSV NSV
Hexachlorocyclopentadiene 390 - 640 0/9 - - 1,000 0.64
Hexachloroethane 390 - 640 0/9 - - NSV NSV
Indeno(1,2,3-cd)pyrene 390 - 640 219 52.0 1S13S5010001 1,730 0.03
Isophorone 390 - 640 0/9 - - NSV NSV
Naphthalene 390 - 640 0/9 - - 1,730 0.37
Nitrobenzene 400 - 420 0/2 - - 2,260 0.19
Pentachlorophenol 940 - 1,600] 0 /9 - - 3,000 0.53
Phenanthrene 390 - 640 1/9 120 1S13SS050001 1,730 0.07
Phenol 390 - 640 2/9 150 1S13SS020001 1,880 0.08
Pyrene 390 - 640 419 210 1S135S010001 1,730 0.12

NSV - No Screening Value
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Table 5-10
Step 2 Soil Screening - Site 13

Sites 11, 13, 17, 21, and 25 RI Report

NDWIH

Indian Head, Maryland

Maximum Sample ID of Maximum
Reporting | Frequency | Concentration Maximum | Screening [ Hazard
Chemical Limit Range |of Detection|  Detected Concentration |  Value Quotient
bis(2-Chloroethoxy)methane 390 - 640 0/9 - - NSV NSV
his(2-Chloroethyl)ether 390 - 640 0/9 - - NSV NSV
bis(2-Ethylhexyl)phthalate 390 - 640 319 220 1S135S040001 | 28,427 0.01
n-Nitroso-di-n-propylamine 390 - 640 0/9 - - NSV NSV
n-Nitrosodiphenylamine 390 - 640 0/9 - - 1,090 0.59
Explosives (UG/KG)
2,4-Dinitrotoluene 390 - 640 0/7 -- -- NSV NSV
2,6-Dinitrotoluene 390 - 640 217 600 1S13SS020001 NSV NSV
Nitrobenzene 390 - 640 0/7 - -- 2,260 0.28
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 12.0 - 20.0 0/9 - -- 300 0.07
1,1,2,2-Tetrachloroethane 12.0 - 20.0 0/9 - -- 300 0.07
1,1,2-Trichloro-1,2,2- trifluoroethane 12.0 - 20.0 0/9 - -- NSV NSV
1,1,2-Trichloroethane 12.0 - 20.0 1/9 20.0 1S13SS070001 300 0.07
1,1-Dichloroethane 12.0 - 20.0 0/9 -- -- 300 0.07
1,1-Dichloroethene 12.0 - 20.0 0/9 - - NSV NSV
1,2,4-Trichlorobenzene 12.0 - 20.0 0/9 - - 1,270 0.02
1,2-Dibromo-3-chloropropane 12.0 - 20.0 01/3 - - NSV NSV
1,2-Dibromoethane 12.0 - 20.0 0/9 - - 5,000 0.00
1,2-Dichlorobenzene 12.0 - 20.0 0/9 - - 100 0.20
1,2-Dichloroethane 12.0 - 20.0 0/9 - - 1,897 0.01
1,2-Dichloroethene (total) 14.0 - 14.0 0/1 - - 300 0.05
1,2-Dichloropropane 12.0 - 20.0 0/9 - - 38,800 0.00
1,3-Dichlorobenzene 12.0 - 20.0 0/9 - - 100 0.20
1,4-Dichlorobenzene 12.0 - 20.0 0/9 - - 1,280 0.02
2-Butanone 12.0 - 20.0 0/9 - - NSV NSV
2-Hexanone 12.0 - 20.0 0/9 - - NSV NSV
4-Methyl-2-pentanone 12.0 - 20.0 0/9 - - 10,000 0.00
Acetone 12.0 - 20.0 1/9 37.0 1S1355020001 NSV NSV
Benzene 12.0 - 20.0 0/9 -- -- 497 0.04
Bromodichloromethane 12.0 - 20.0 0/9 - - 45,000 0.00
Bromoform 12.0 - 20.0 0/9 - - 114,700 0.00
Bromomethane 12.0 - 20.0 0/9 - - NSV NSV
Carbon disulfide 12.0 - 20.0 0/9 - - NSV NSV
Carbon tetrachloride 12.0 - 20.0 0/9 - - 1,000,000 0.00
Chlorobenzene 12.0 - 20.0 0/9 - - 2,400 0.01
Chloroethane 12.0 - 20.0 0/9 - - NSV NSV
Chloroform 12.0 - 20.0 0/9 - - 4,730 0.00
Chloromethane 12.0 - 20.0 0/9 - - NSV NSV
Cumene 12.0 - 20.0 0/9 - - NSV NSV
Cyclohexane 12.0 - 20.0 0/9 - - NSV NSV

NSV - No Screening Value
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Table 5-10
Step 2 Soil Screening - Site 13

Sites 11, 13, 17, 21, and 25 RI Report

NDWIH

Indian Head, Maryland

Maximum Sample ID of Maximum

Reporting | Frequency | Concentration Maximum | Screening [ Hazard

Chemical Limit Range |of Detection|  Detected Concentration |  Value Quotient
Dibromochloromethane 12.0 - 20.0 0/9 - - NSV NSV
Dichlorodifluoromethane 12.0 - 20.0 0/9 -- -- NSV NSV
Ethylbenzene 12.0 - 20.0 0/9 - - 23,674 0.00
Methyl acetate 12.0 - 20.0 51/9 33.0 1S135S020001 NSV NSV
Methyl-tert-butyl ether (MTBE) 12.0 - 20.0 0/9 - - NSV NSV
Methylcyclohexane 12.0 - 20.0 0/9 - - NSV NSV
Methylene chloride 12.0 - 20.0 1/9 2.1 IS13SS020001 | 4,735 0.00
Styrene 12.0 - 20.0 0/9 -- -- 47,347 0.00
TPH-gas range 120 - 200 01/3 -- -- NSV NSV
Tetrachloroethene 12.0 - 20.0 0/9 -- -- 1,897 0.01
Toluene 12.0 - 20.0 219 3.1 IS13SS070001 | 61,514 0.00
Trichloroethene 12.0 - 20.0 0/9 - -- 28,380 0.00
Trichlorofluoromethane 12.0 - 20.0 0/9 - - NSV NSV
Vinyl chloride 12.0 - 20.0 0/9 - - 300 0.07
Xylene, total 12.0 - 20.0 0/9 - - 11,849 0.00
cis-1,2-Dichloroethene 12.0 - 20.0 0/9 - - 300 0.07
cis-1,3-Dichloropropene 12.0 - 20.0 0/9 - - 300 0.07
trans-1,2-Dichloroethene 12.0 - 20.0 0/9 - - 300 0.07
trans-1,3-Dichloropropene 12.0 - 20.0 0/9 - - 300 0.07

NSV - No Screening Value
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Table 5-11
Summary of Hazard Quotients for Food Web Exposures, Step 2- Site 13
Site 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Short-tailed shrew White-footed mouse Gray fox American robin Red-tailed hawk

Chemical NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
Arsenic 4.26 0.43 0.73 0.07 0.41 0.04 0.22 0.07 <0.01 <0.01
Cadmium 1.19 0.12 0.26 0.03 0.16 0.02 111 0.08 <0.01 <0.01
Chromium 0.13 0.01 0.02 <0.01 0.02 <0.01 1.78 0.36 0.13 0.03
Copper 0.11 0.08 0.02 0.02 0.03 0.02 0.03 0.02 <0.01 <0.01
Lead 1.44 0.14 0.25 0.03 0.23 0.02 10.74 1.07 0.11 0.01
Mercury 2.88 0.58 0.71 0.14 0.08 0.05 0.26 0.13 <0.01 <0.01
Nickel 0.18 0.09 0.04 0.02 0.02 0.01 0.12 0.09 <0.01 <0.01
Selenium 0.96 0.58 0.28 0.17 0.22 0.13 0.53 0.15 0.02 <0.01
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc 0.86 0.43 0.20 0.10 1.08 0.11 12.41 1.37 0.51 0.06
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Bromophenyl-Phenylether NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl-Phenylether NA NA NA NA NA NA NA NA NA NA
Acenaphthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acenaphthylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(b)fluoranthene 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(g,h.i)perylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(k)fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chrysene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorobutadiene 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 0.04 0.01 <0.01 <0.01
Hexachlorobenzene 0.09 <0.01 0.02 <0.01 <0.01 <0.01 2.23 0.22 0.03 <0.01
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA
Hexachloroethane NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pentachlorophenol 0.33 0.03 0.07 <0.01 0.04 <0.01 0.01 <0.01 <0.01 <0.01
Phenanthrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NA = No ingestion screening value available or compound was not analyzed for.
Note: Shading indicates value exceeds 1.




Table 5-12
Baseline (Step 3A) Exposure Parameters for Upper Trophic Level Ecological Receptors - Site 13
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Body Weight (kg) Water Ingestion Rate (L/day) Food Ingestion Rate (kg/day - dry)

Receptor Value Reference Value Reference Value Reference
Birds
American rohin 0.0452 Sample and Suter 1994 0.00741 allometric equation 0.00162 Levey and Karasov 1989
Red-tailed hawk 1.126 Sample and Suter 1994 0.06388 allometric equation 0.03603 Sample and Suter 1994
Mammals
Gray fox 421 Silva and Downing 1995 0.36098 allometric equation 0.22393 allometric equation
Short-tailed shrew 0.01687 USEPA 1993 0.00376 USEPA 1993 0.00149 USEPA 1993
White-footed mouse 0.0208 Silva and Downing 1995 0.00624 Sample and Suter 1994 0.00050 Sample and Suter 1994
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Baseline (Step 3A) Exposure Parameters for Upper Trophic Level Ecological Receptors - Site 13

Table 5-12

Sites 11, 13, 17, 21, and 25 RI Report
IHDIV-NSWC

Indian Head, Maryland

Dietary Composition (percent)

Soil/ Sediment Ingestion (percent)

Terr. Small Aguatic Aguatic
Receptor Plants | Soil Invert.| Mammals |Fish/Frogs| Plants Invert. Reference Value Reference

Birds

American robin 0 95 0 0 0 0 0 5 Martin et al. 1951
USEPA 1993; Sample and Suter

Red-tailed hawk 0 0 100 0 0 0 1994 0 Sample and Suter 1994

Mammals

Gray fox 32 6 59.2 0 0 0 NISC 1996 2.8 Beyer et al. 1994 (red fox)
USEPA 1993; Sample and Suter

Short-tailed shrew 4.7 82.3 0 0 0 0 1994 13 Sample and Suter 1994

Martin et al. 1951; Sample and
White-footed mouse 51 47 0 0 0 0 Suter 1994 2 Beyer et al. 1994
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Table 5-13
Step 3 Soil Screening - Site 13
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Maximum Sample ID of Mean
Reporting | Frequency | Concentration Maximum Arithmetic | Screening | Hazard
Chemical Limit Range |of Detection Detected Concentration Mean Value Quotient
Inorganics (MG/KG)
Aluminum 44 - 73 9/9 9,170 1S13SS060001 6,537 50 130.73
Antimony 1-17 0/9 - - 0.62 5 0.12
Arsenic 085 - 14 9/9 11.0 1S13SS050001 6.76 10 0.68
Barium 0.094 - 0.16 9/9 105 1S13SS050001 47.3 500 0.09
Beryllium 0.047 - 0.078 0/9 - - 0.047 10 0.00
Cadmium 0.094 - 0.16 6/9 1.3 1S13SS050001 0.43 4 0.11
Chromium 047 - 0.78 9/9 29.8 151355040001 14.7 0.4 36.72
Cobalt 0.52 - 0.86 9/9 14.7 1S135S010001 7.12 20 0.36
Copper 045 - 0.74 9/9 174 1S13SS050001 9.76 50 0.20
Cyanide 0.59 - 0.98 0/7 - - 0.30 2715 0.01
Iron 6.4 - 10.7 9/9 16,800 151355020001 11,762 200 58.81
Lead 0.31 - 0.51 9/9 211 151355040001 76.9 50 1.54
Manganese 0.094 - 0.16 9/9 600 151355010001 192 500 0.38
Mercury 0.059 - 0.098 81/9 0.58 151355020001 0.22 0.1 2.24
Nickel 045 - 0.74 9/9 34.2 1S13SS050001 9.21 30 0.31
Selenium 1-17 1/9 1.4 1S13SS090001 0.71 1 0.71
Silver 073 - 12 0/9 - - 0.45 2 0.22
Thallium 12 - 21 0/9 - - 0.78 1 0.78
Vanadium 0.33 - 055 9/9 34.6 151355020001 25.1 2 12.54
Zinc 0.14 - 0.23 9/9 444 151355040001 118 50 2.36
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 390 - 640 0/9 - - 237 NSV NSV
2,2'-Oxybis(1-chloropropane) 390 - 640 0/9 -- -- 237 NSV NSV
2,4,5-Trichlorophenol 970 - 1,600 0/9 -- -- 598 430 1.39
2,4,6-Trichlorophenol 390 - 640 0/9 -- -- 237 580 0.41
2,4-Dichlorophenol 390 - 640 0/9 - - 237 13,400 0.02
2,4-Dimethylphenol 390 - 640 0/9 - - 237 100 2.37
2,4-Dinitrophenol 1,000 - 1,000 0/1 - - 500 20,000 0.03
2,4-Dinitrotoluene 400 - 420 01/2 -- -- 205 NSV NSV
2,6-Dinitrotoluene 400 - 420 0/2 -- -- 205 NSV NSV
2-Chloronaphthalene 390 - 640 0/9 -- -- 237 4,886 0.05
2-Chlorophenol 390 - 640 0/9 - - 237 100 2.37
2-Methylnaphthalene 390 - 640 0/9 -- -- 237 1,730 0.14
2-Methylphenol 390 - 640 0/9 - - 237 100 2.37
2-Nitroaniline 970 - 1,600 0/9 - - 598 NSV NSV
2-Nitrophenol 390 - 640 0/9 - - 237 NSV NSV
3,3"-Dichlorobenzidine 390 - 640 0/9 -- -- 237 NSV NSV
3-Nitroaniline 970 - 0/9 - - 598 NSV NSV
4,6-Dinitro-2-methylphenol 970 - 1,600 0/9 -- -- 598 NSV NSV
4-Bromophenyl-phenylether 390 - 640 0/9 -- -- 237 NSV NSV
4-Chloro-3-methylphenol 390 - 640 0/9 -- -- 237 100 2.37
4-Chloroaniline 390 - 640 0/9 - - 237 NSV NSV
4-Chlorophenyl-phenylether 390 - 640 0/9 -- -- 237 NSV NSV
4-Methylphenol 390 - 640 0/9 - - 237 100 2.37
4-Nitroaniline 970 - 1,600 0/9 - - 598 NSV NSV
4-Nitrophenol 970 - 1,600 0/9 - - 598 380 1.57
Acenaphthene 390 - 640 0/9 -- -- 237 2,500 0.09

NSV - No Screening Value
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Table 5-13
Step 3 Soil Screening - Site 13
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Maximum Sample ID of Mean
Reporting | Frequency | Concentration Maximum Arithmetic | Screening | Hazard
Chemical Limit Range |of Detection Detected Concentration Mean Value Quotient

Acenaphthylene 390 - 640 0/9 -- -- 237 1,730 0.14
Acetophenone 390 - 640 719 570 151355020001 251 NSV NSV
Anthracene 390 - 640 0/9 - - 237 1,730 0.14
Atrazine 390 - 640 0/9 - - 237 NSV NSV
Benzaldehyde 390 - 640 51719 410 151355020001 226 NSV NSV
Benzo(a)anthracene 390 - 640 1/9 180 1S13SS050001 234 1,730 0.14
Benzo(a)pyrene 390 - 640 3/9 67.0 1S135S010001 181 1,730 0.10
Benzo(b)fluoranthene 390 - 640 3/9 320 1S13SS050001 217 1,730 0.13
Benzo(g,h,i)perylene 390 - 640 0/9 - -- 237 1,730 0.14
Benzo(k)fluoranthene 390 - 640 1/9 110 1S13SS050001 227 1,730 0.13
Butylbenzylphthalate 390 - 640 0/9 -- -- 237 NSV NSV
Caprolactam 390 - 640 0/9 -- -- 237 NSV NSV
Carbazole 390 - 640 0/9 - - 237 NSV NSV
Chrysene 390 - 640 3719 240 1S13SS050001 203 1,730 0.12
Di-n-butylphthalate 390 - 640 0/9 - - 237 200,000 0.00
Di-n-octylphthalate 390 - 640 0/9 - - 237 NSV NSV
Dibenz(a,h)anthracene 390 - 640 0/9 -- -- 237 1,730 0.14
Dibenzofuran 390 - 640 0/9 -- -- 237 NSV NSV
Diethylphthalate 390 - 640 0/9 - - 224 13,400 0.02
Dimethyl phthalate 390 - 640 0/9 - - 237 10,640 0.02
Fluoranthene 390 - 640 6/9 380 1S13SS050001 165 1,730 0.10
Fluorene 390 - 640 0/9 - - 237 1,730 0.14
Hexachlorobenzene 390 - 640 0/9 -- -- 237 100,000 0.00
Hexachlorobutadiene 390 - 640 0/9 -- -- 237 NSV NSV
Hexachlorocyclopentadiene 390 - 640 0/9 -- -- 237 1,000 0.24
Hexachloroethane 390 - 640 0/9 -- -- 237 NSV NSV
Indeno(1,2,3-cd)pyrene 390 - 640 219 52.0 1S135S010001 196 1,730 0.11
Isophorone 390 - 640 0/9 -- -- 237 NSV NSV
Naphthalene 390 - 640 0/9 - - 237 1,730 0.14
Nitrobenzene 400 - 420 01/2 -- -- 205 2,260 0.09
Pentachlorophenol 940 - 1,600 0/9 -- -- 572 3,000 0.19
Phenanthrene 390 - 640 1/9 120 1S13SS050001 228 1,730 0.13
Phenol 390 - 640 219 150 151355020001 206 1,880 0.11
Pyrene 390 - 640 419 210 1S135S010001 215 1,730 0.12
his(2-Chloroethoxy)methane 390 - 640 0/9 -- -- 237 NSV NSV
bis(2-Chloroethyl)ether 390 - 640 0/9 - -- 237 NSV NSV
bis(2-Ethylhexyl)phthalate 390 - 640 3719 220 151355040001 211 28,427 0.01
n-Nitroso-di-n-propylamine 390 - 640 0/9 -- -- 237 NSV NSV
n-Nitrosodiphenylamine 390 - 640 0/9 -- -- 237 1,090 0.22
Explosives (UG/KG)
2,4-Dinitrotoluene 390 - 640 |7 - -- 246 NSV NSV
2,6-Dinitrotoluene 390 - 640 217 600 151355020001 334 NSV NSV
Nitrobenzene 390 - 640 |7 -- -- 246 2,260 0.11
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 12.0 - 20.0 0/9 -- -- 7.17 300 0.02
1,1,2,2-Tetrachloroethane 12.0 - 20.0 0/9 -- -- 7.17 300 0.02
1,1,2-Trichloro-1,2,2- trifluoroethane 12.0 - 20.0 0/9 -- -- 7.17 NSV NSV
1,1,2-Trichloroethane 12.0 - 20.0 1/9 20.0 1S13SS070001 8.28 300 0.03

NSV - No Screening Value
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Table 5-13
Step 3 Soil Screening - Site 13
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH

Indian Head, Maryland

Maximum Sample ID of Mean
Reporting | Frequency | Concentration Maximum Arithmetic | Screening | Hazard
Chemical Limit Range |of Detection Detected Concentration Mean Value Quotient

1,1-Dichloroethane 12.0 - 20.0 0/9 - - 7.17 300 0.02
1,1-Dichloroethene 12.0 - 20.0 0/9 - - 7.17 NSV NSV
1,2,4-Trichlorobenzene 12.0 - 20.0 0/9 - - 7.17 1,270 0.01
1,2-Dibromo-3-chloropropane 12.0 - 20.0 0/3 - - 7.33 NSV NSV
1,2-Dibromoethane 12.0 - 20.0 0/9 - - 7.17 5,000 0.00
1,2-Dichlorobenzene 12.0 - 20.0 0/9 - - 7.17 100 0.07
1,2-Dichloroethane 12.0 - 20.0 0/9 - - 7.17 1,897 0.00
1,2-Dichloroethene (total) 140 - 14.0 0/1 - - 7 300 0.02
1,2-Dichloropropane 12.0 - 20.0 0/9 - - 7.17 38,800 0.00
1,3-Dichlorobenzene 12.0 - 20.0 0/9 - - 7.17 100 0.07
1,4-Dichlorobenzene 12.0 - 20.0 0/9 - - 7.17 1,280 0.01
2-Butanone 12.0 - 20.0 0/9 - - 7.17 NSV NSV
2-Hexanone 12.0 - 20.0 0/9 - - 7.17 NSV NSV
4-Methyl-2-pentanone 12.0 - 20.0 0/9 -- -- 7.17 10,000 0.00
Acetone 12.0 - 20.0 1/9 37.0 1S1355020001 8.06 NSV NSV
Benzene 12.0 - 20.0 0/9 -- - 7.17 497 0.01
Bromodichloromethane 12.0 - 20.0 0/9 - - 7.17 45,000 0.00
Bromoform 12.0 - 20.0 0/9 - - 7.17 114,700 0.00
Bromomethane 12.0 - 20.0 0/9 - - 7.17 NSV NSV
Carbon disulfide 12.0 - 20.0 0/9 - - 7.17 NSV NSV
Carbon tetrachloride 12.0 - 20.0 0/9 - - 7.17 1,000,000 0.00
Chlorobenzene 12.0 - 20.0 0/9 - - 7.17 2,400 0.00
Chloroethane 12.0 - 20.0 0/9 - - 7.17 NSV NSV
Chloroform 12.0 - 20.0 0/9 - - 7.17 4,730 0.00
Chloromethane 12.0 - 20.0 0/9 - - 7.17 NSV NSV
Cumene 12.0 - 20.0 0/9 - - 7.17 NSV NSV
Cyclohexane 12.0 - 20.0 0/9 - - 7.17 NSV NSV
Dibromochloromethane 12.0 - 20.0 0/9 - - 7.17 NSV NSV
Dichlorodifluoromethane 12.0 - 20.0 0/9 - - 7.17 NSV NSV
Ethylbenzene 12.0 - 20.0 0/9 -- - 7.17 23,674 0.00
Methyl acetate 12.0 - 20.0 51/9 33.0 1S1355020001 9.188888889 NSV NSV
Methyl-tert-butyl ether (MTBE) 12.0 - 20.0 0/9 -- -- 7.17 NSV NSV
Methylcyclohexane 12.0 - 20.0 0/9 - -- 7.17 NSV NSV
Methylene chloride 12.0 - 20.0 1/9 2.1 1S1355020001 5.12 4,735 0.00
Styrene 12.0 - 20.0 0/9 - - 7.17 47 347 0.00
TPH-gas range 120 - 200 0/3 - -- 73.3 NSV NSV
Tetrachloroethene 12.0 - 20.0 0/9 - -- 7.17 1,897 0.00
Toluene 12.0 - 20.0 219 3.1 1S1355070001 5.8 61,514 0.00
Trichloroethene 12.0 - 20.0 0/9 - -- 7.17 28,380 0.00
Trichlorofluoromethane 12.0 - 20.0 0/9 - - 7.17 NSV NSV
Vinyl chloride 12.0 - 20.0 0/9 - - 7.17 300 0.02
Xylene, total 12.0 - 20.0 0/9 - - 7.17 11,849 0.00
cis-1,2-Dichloroethene 12.0 - 20.0 0/9 - - 7.17 300 0.02
cis-1,3-Dichloropropene 12.0 - 20.0 0/9 - - 7.17 300 0.02
trans-1,2-Dichloroethene 12.0 - 20.0 0/9 - - 7.17 300 0.02
trans-1,3-Dichloropropene 12.0 - 20.0 0/9 - - 7.17 300 0.02

NSV - No Screening Value
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Table 5-14
Summary of Hazard Quotients for Food Web Exposures, Step 3A - Site 13
Sites 11, 13, 17, 21, and 25 RI Report
NDWIH
Indian Head, Maryland

Short-tailed shrew White-footed mouse Gray fox American robin Red-tailed hawk

Chemical NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Inorganics
Arsenic 1.63 0.16 0.21 0.02 0.16 0.02 0.03 <0.01 <0.01 <0.01
Cadmium 0.25 0.02 0.04 <0.01 0.03 <0.01 0.08 <0.01 <0.01 <0.01
Chromium 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 0.19 0.04 0.05 0.01
Copper 0.04 0.03 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Lead 0.33 0.03 0.04 <0.01 0.05 <0.01 0.84 0.08 0.03 <0.01
Mercury 0.70 0.14 0.13 0.03 0.02 0.01 0.02 0.01 <0.01 <0.01
Nickel 0.03 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium 0.30 0.18 0.07 0.04 0.07 0.04 0.06 0.02 <0.01 <0.01
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc 0.14 0.07 0.02 0.01 0.19 0.02 0.71 0.08 0.10 0.01
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4-Bromophenyl-Phenylether NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl-Phenylether NA NA NA NA NA NA NA NA NA NA
Acenaphthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acenaphthylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 4.00
Benzo(a)anthracene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(b)fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(g,h,i)perylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(k)fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chrysene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoranthene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorobutadiene 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hexachlorobenzene 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 0.18 0.02 <0.01 <0.01
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA
Hexachloroethane NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pentachlorophenol 0.07 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Phenanthrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NA = No ingestion screening value available or compound was not analyzed for.
Note: Shading indicates value exceeds 1.
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