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EXECUTIVE SUMMARY

This report summarizes the results of the Phase II Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) for the 16 Solid Waste Management Units (SWMUs) at Fort Stewart, Georgia. The
16 SWMUs include: Camp Oliver Landfill, SWMU 2; TAC-X Landfill, SWMU 3; Inactive FOD Area in
Red Cloud Range, Hotel Area, SWMU 9; Inactive EOD Area North of Garrison Area, SWMU 10; Inactive
EOD Area Located Approximately Three Miles Northeast of Garrison Area, SWMU 11; Active EOD
Containing Open Detonation Unit and Open Burn Unit, SWMU 12A; Old Fire Training Area, SWMLJ 14,
DRMO Hazardous Waste Storage Area, SWMU 17; Industrial Wastewater Treatment Plant, SWMUJ 18; Old
Sludge Drying Beds, SWMU 19; Old Radiator Shop/Paint Booth, SWMU 24B; Motorpools, SWMUs 27A
through 27V; Evans Army Heliport POL Storage Facility, SWMU 29; DEII Asphalt Tanks, SWMU 31,
Supply Diesel Tank, SWMU 32; DEH Equipment Wash Rack, SWMU 34; and NGTC Equalization Basin,
SWMU 37. Four of the 16 sites—Old Sludge Drying Beds, SWMU 19; Old Radiator Shop/Paint Booth,
SWMU 24B; Motorpools, SWMUs 27A. through 27V; and NGTC Equalization Basin, SWMU 37—had not
been investigated previously and were investigated as Phase I RFIs. This report has been prepared by Science
Applications International Corporation (SAIC) for the U.S. Army Corps of Engineers (USACE), Savannah
District, under Contract DACA21-95-D-0022, Delivery Order No. 0009. The RFI was conducted in
accordance with USACE Guidance EM 200-1-3 and the Georgia Environmental Protection Division (GEPD)-
approved Sampling and Analysis Plan (SAP) (SAIC 1997).

The 16 SWMUs investigation consisted of 38 SWMU sites (including 22 motorpool sites) as designated under
Hazardous Waste Permit HW-045. The sites were divided into 45 distinct geographic areas for investigation.
Seven (SWMUs 2, 3, 9, 10, 11, 12A, and 29) of the 38 SWMUs are located outside the garrison area. The
remaining 31 (SWMUs 14, 17, 18, 19, 24B, 27A through 27V, 31, 32, 34, and 37) are located within the
garrison area.

OBJECTIVES AND SCOPE OF THE INVESTIGATION

The specific objectives of the Phase I and Phase Il RFIs for the 16 SWMUs at Fort Stewart, Georgia, as
-defined in the Phase 11 RFI SAP (SAIC 1997) (approved by the GEPD in October 1997) are listed below.

Phase I RFI

e Determine if contamination of the environment has occurred.

e Determine whether contaminants, if present, constitute a threat to human health or the environment.
e Determine the need for future action and/or no further action (NFA).

Phase IT RFI
s Determine the horizontal and vertical extent of contamination.

e Determine whether contaminants present a threat to human health or the environment.
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* Determine the need for future action and/or NFA.

e  Gather data necessary to support a Corrective Action Plan (CAP), if warranted.

The information provided in this report is based upon data collected previously during the Phase I RFI (if
available) and data collected as part of the Phase II field sampling and analysis. At some of the sites, the
Phase IT sampling program incorporated an observational approach to sampling, as defined in the Phase II RFI
SAP (SAIC 1997). This observational approach used field screening techniques to determine the horizontal

and vertical extent of contamination at the SWMU and to identify suitable locations for installation of
permanent monitoring wells. The scope of the fieldwork for the Phase I and Phase II sites included the

activities listed below.
Phase I Sites
e Collection of direct-push soil samples using a push probe.

e Collection of direct-push groundwater samples using a push probe,

e - Installation of permanent groundwater monitoring points or monitoring wells to confirm the nature of
potential contamination at a specific push-probe location.

e Collection of surface water and sediment samples at SWMUs at which surface water and sediment were
available.

» Surveying of the positions of all sample locations.

Phase Il Sites

. Collectioﬁ of di,rect-push so0il samples using a push probe.

e Collection of direct-push groundwater samples u;sing a push probe, including vertical-profile probes.
e Installation of permanent groundwater monitoring wells both upgradient and downgradient of the site.

e  Groundwater sampling at existing monitoring wells (if available) and sampling of newly installed wells
around the SWMUSs.

¢  Collection of surface water and sediment samples at SWMUs at which surface water and sediment were
available.

e Surveying of the positions of all sample locations.
Nature and Extent of Contamination

. Site-related contaminants (SRCs) were identified for each site by comparing the analytical results obtained
from soil, groundwater, surface water, and sediment against the reference background eriteria. Contaminants

with concentrations above the reference background criteria were identified as SRCs. The results of the
chemical analyses on surface soil, subsurface soil, and groundwater were screened against the reference
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background criteria for the Fort Stewart Military Reservation. Surface water and sediment were screened
against site-specific background criteria.

In general, reference background samples were collected from each medium at locations upgradient or
upstream of each site o as to be representative of naturally occurring conditions at sites under investigation.
Upgradient or upstream samples were not collected at sites under a Phase I RFI (i.c., SWMUs 19, 241, 27A
through 27V and 37). The reference background concentrations for surface soil, subsprface soil, and
groundwater were calculated as two times the average concentration of all of the locations selected to be in the
background data set, If a chemical was not detected at a site, then one-half the detection limit was used as the
concentration when calculating the reference mean background concentration. Surface water and sediment
background samples were collected during the Phase I RFI and applied to the SWMUs on a site-specific basis.

Inorganics were considered to be. SRCs if their concenirations were above the reference background
concentrations, while organics were considered SRCs if they were simply detected because organic
constituents are considered to potentially be man-made. SRCs from the nature and extent of contamination
evaluation were further evaluated as potential concerns based upon fate and transport characteristics and upon
their potential risk to human health and ecological receptors. A summary of SRCs by medium for each SWMU

is presented in Table ES-1.

Fate and Transport Analysis

Fate and transport analysis was performed on each SWMU. This analysis included developing a site-specific
Conceptual Site Model (CSM) identifying potential contaminant release and migration pathways and
determining the potential for SRCs in surface soil, subsurface soil, and/or sediment to migrate to groundwater.

The maximum concentrations of the SRCs determined from nature and extent analysis were compared to U.S.
Environmental Protection Agency (EPA) Generic Soil Screening Levels (GSSLs). Generally, if contaminant
concentrations in soil fall below the GSSLs and there are no significant ecological receptors of concern, then
no further study or action is warranted. SRCs were identified as contaminant migration constituents of potential
concern (CMCOPCs) if they were detected at concentrations that exceeded their respective GSSLs. To
evaluate leaching of CMCOPCs from soil to groundwater at the 16 SWMUS, groundwater concentrations of
CMCOPCs were compared to maximum contaminant levels (MCLs). If an MCL for a chemical was not
available, the groundwater concentration was compared to the risk-based concentration, as established by EPA
Region III (EPA 1999b). A summary of the results of the fate and transport analysis (CMCOPCs) is presented
in Table ES-2.

A weight-of-evidence approach was used to evaluate each CMCOPC identified based on leaching to
groundwater. In some instances, the potential impact of CMCOPCs to groundwater, and possibly to surface
water, was evaluated (modeled concentrations were compared to risk-based criteria) in a human health baseline
risk assessment. CMCOPCs that indicated a potential risk to human health (i.e., that exceeded risk-based
screening criteria) from modeling were identified as contaminant migration chemicals of concern, and remedial
levels were developed based on protection of groundwater. SWMUs for which a human health baseline risk
assessment was performed are identified in Table ES-2.

. Human Health Preliminary Risk Evaluation
A human health preliminary risk evaluation (HHPRE) using a Step i risk evaluation approach based on
guidance from GEPD was performed for each SWMU to determine the potential human health risks associated

with the maximum concentrations of identified SRCs. The Step i risk evaluation involves the components
listed helow.
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¢ For inorganics, compare detected concentrations to naturally occurring background levels to determine
if detected inorganics are naturally occurring or are associated with past activities at the site.

e Identify potential migration and exposure pathways associated with the site and identify potential exposure
scenarios to determine appropriate action levels.

* Identify available risk-based action levels for each contaminant detected above background levels or
develop levels if they do not exist. '

Compare sample concentrations to action levels to determine if site conditions warrant further evaluation.

Chemicals that exceeded action levels were identified as human health contaminants of potential concern -
(HHCOPCs). A summary of the HHPRE results (HHCOPCs) is presented in Table ES-2.

A weight-of-evidence approach was used to evaluate each HHCOPC identified in the preliminary risk
assessment. In some instances, HHCOPCs were evaluated further in a human health baseline risk assessment.
HHCOPCs and/or CMCOPCs (see previous section) that either had hazard indices of 0.1 or incremental
lifetime cancer risks of 1 x 10°° were identified as human health contaminants of concern. Remedial levels
were developed that were protective of the most sensitive receptor population, based on a minimum risk level
of 3.0 for the total hazard index and 1 x 10™ for the total incremental lifetime cancer risk. SWMUs for which
a human health baseline risk assessment was performed are identified in Table ES-2.

Ecological Preliminary Risk Evaluation

An ecological preliminary risk evaluation (EPRE) based on guidance from GEPD was performed to determine
the potential risk to ecological receptors associated with the maximum concentrations of the identified SRCs,
The EPRE compared measured concentrations of detected substances to conservative ecological screening
values to identify substances detected at the facility that pose a potential hazard to ecological receptors and that
are identified as ecological contaminants of potential concern (ECOPCs). A summary of the results of the
EPRE (ECOPCs) is presented in Table ES-2.

A weight-of-evidence approach was used to evaluate each ECOPC identified in the preliminary risk evaluation.
In some instances, ECOPCs were evaluated further in a supplemental preliminary risk evaluation (SPRE). The
SPRE presented a comparison of more realistic exposure estimates to toxicity reference values based on the
lowest observed adverse effects levels. The exposure estimates were calculated using measured concentrations
and more realistic exposure assumptions such as dicts, absorption efficiencies, and area use factors. SWMUs
for which an SPRE was performed are identified in Table ES-2.

Conclusions and Recommendations

A weight-of-evidence approach was used with the results from the fate and transport evaluation, HITPRE,
human health baseline risk assessment (if performed), EPRE, and SPRE (if performed) to determine the
recommendation for each SWMU. The recommendations fell into the following three categories:

* No Further Action: NFA was recommended for a SWMU if: (1) the contaminant levels in soil,
groundwater, surface water, and sediment were below the reference background criteria, fate and transport
values (GSSLs), and/or human health or ecological screening criteria or (2) significant uncertainty was
evident, indicating minimal potential risk of migration to groundwater and/or a surface water body and/or
to human health and ecological receptors.
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e Additional Investigation (Phase II RFI or additional menitoring): A Phase II RFI or additional
meonitoring was recommended if the nature and extent of potential contaminants had not been determined,
and further investigation or additional monitoring was required to evaluate extent or potential migration
in the future.

e Corrective Action Plan: A CAP was recommended if the nature and extent of contamnination at a SwWMuU
was determined by the Phase TI RFL, there was a potential risk of migration of contaminants to
groundwater and/or surface water bodies or a potential risk to human health and ecological receptors, or
institutional controls need to be applied to protect the health and safety of humans coming in contact with
the site (i.c., inactive EOD areas). Such a site requires a CAP to evaluate appropriate remedial actions to
eliminate or minimize these potential risks.

The recommendations for each SWMU are presented in Table ES-3.
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10.3. SWMU 9: INACTIVE EOD AREA IN RED CLOUD RANGE, HOTEL AREA
10.3.1 History and Description of SWMU 9, Inactive EOD Area in Red Cloud Range, Hotel Area

The Inactive EOD Area in Red Cloud Range, Hotel Area, hereafter identified as Inactive EOD Arca
(SWMU 9), is located approximately 11 miles north of the garrison area and about 0.6 mile east of Georgia
Highway 119. This SWMU is located in an area designated as B-12 on the Fort Stewart Installation Map. Open
detonation of UXO was performed from 1979 to 1983 (Geraghty and Miller 1992). The site is smaller than
1 acre and consists of three blast craters, with the largest being approximately 9 fect in diameter and 3 feet
desp. Shrapnel and exploded ordnance debris are present in and around the craters. There is a small amount
of nonordnance debris {e.g., dead trees, cans, plastic bottles) present within the craters. The vegetation at the
site consists of some grasses, weeds, and a few small trees. There are no potential surface water features
located at this site. This EOD area is reported to be inactive; however, it is within the boundaries of one of the
more active armored vehicle firing ranges on the FSMR. A site reconnaissance in September 1996, conducted
with extreme caution, indicated that the amount of EOD debris is a potential safety hazard.

The waste disposed of includes excess artillery powder bags, small arms rounds, artillery and mortar rounds,
Hluminating projectiles, pyrotechnics, bulk explosives, rockets, propellant, and regular smoke grenades. There
are no records or information indicating any disposal of chemical/biological (CB) agents, acids, solvents, or
other hazardous or toxic substances in the EOD area (Environmental Science and Enginecring 1982).

Sumumaries of previous investigations are presented below in sequential order. Current military regulations
prevent subsurface investigations within the area of operations. Information from previous investigations does
not describe the soils underlying the site; however, they probably range from clayey sand to sand. No
groundwater investigations have been performed at the site, so the depth to water and direction of groundwater
flow are unknown.

10.3.1.1 1987 RCRA Facility Assessment

In 1987, as part of the initial RFA investigation, 10 surface soil samples were collected at 40-foot intervals
along a transect that was oriented to infersect as many blast craters as possible. Samples were collected from
0 foot to 1 foot bgs and analyzed for metals and EP Tox.

Surface Soil. The analysis for metals showed the existence of various levels of arsenic, barium, mercury, and
lead in all the samples. These metals were also found in the background samples at approximately the same
concentrations. Selenium, chromium, and cadmium were also detected in some of the samples. T.ead was the
only metal for which concentrations were significantly higher than background. None of the metals were
leachable as defined by EP Tox.

10.3.1.2 1993 Phase 1 RCRA Facility Investigation

In 1993, as part of the Phase I RF], six surface soil samples were collected from various locations within each
blast crater at depths of 1 foot to 1.5 feet bgs and analyzed for VOCs, RCRA total metals, and explosives -
residue (Figure 10.3-1). Analytical results for the Phase I RFT are presented in Table 10.3-1.

Surface Soil. Concentrations of VOCs were not reported above the detection limits in the surface soil samples.
Arsenic, chromium, and silver were detected above the FSMR reference background criteria in surface soil.
Silver was detected in the site background surface soil location (851) and one other surface soil sample. No
explosives residue concentrations were detected in the surface soil samples.
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10.3.1.3 Regulatory requirements

In accordance with the Military Munitions Rule [62 Federal Register (FR) 6622; February 12, 1997] and
consistent with the Proposed Range Rule (62 FR 50795; September 26, 1997), Fort Stewart DPW requested
from GEPD that the Phase II RFI be performed during the closure of the active Red Cloud Range. GEPD
concurred with this recommendation and deferred the Phase II RFI at SWMU 9 to investigate potential soil
and groundwater contamination until final closure of the surrounding Red Cloud Range.

10.3.2 Conclusions and Risk Management and Site Recommendations for SWMU 9

10.3.2.1 Conclusions
Nature and Extent of Contamination

Arsenic, chromium, and silver were detected above the reference background criteria in surface soil and are
considered to be SRCs.

10.3.2.2 Risk management and site recommendations

Potential surface soil and groundwater contamination will be investigated upon closure of the active Red Cloud
Range, Hotel Area in accordance with all approved range closure plans and GEPD guidance. However, as
agreed to with GEPD, a CAP will be prepared for this site and SWMUs 8, 10, 11, and 12A that will
provide/establish institutional controls to ensure the continued safety of all personnel using the FSMR,
specifically the former EOD areas, for training and/or recreational purposes. It is anticipated that the CAP will
be submitted to GEPD in the fourth fiscal quarter (July through September) of 2000.

Table 10,3-1. Samnmary of Phase I RFI Results for Inactive EOD Area
in Red Cloud Range, Hotel Area (SWMU 9)

SURFACE, SOIL
Reference
Background
Analyte Criteria 881° 8§52 S§83 S84 SS§ SS6
Metals (mglkg

Arsenic 2.10 <2.5 <2.5 25.6 5.02 <2.5 <2.5
Barium ‘ 14.70 2.8 9.1 5.9 <2.5 3.9 <2.5
Chromium 6.21 <2.5 <2.5 20.0 <2.5 4.6 <2.5
| Lead 8.81 <2.5 6.21 6.7 5.02 2.84 7.45
Silver 0.15 13.7 <2.5 <2.5 <2.5 <2.5 6.0

Explosives (mg/kg)

Explosives [ o000 | v | v | v | v | v | U

"Site-specific background location.
U= Undetected.
Bold indicates concentrations above reference background criteria.
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