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EXECUTIVE SUMMARY

This Resource Conservation and Recovery Act (RCRA) Facility Investugation Work Plan
has been prepared for Fort Stewart Military Installation, Georgia (Facility). The preparation of this
RFI work plan (Phase I) is part of the requirements of the hazardous waste permit (HW-045
[S&TY]) issued to Fort Stewart on August 14, 1987 and amended on September 27, 1989.

The purpose of this RCRA Facility Investigation (RFI) work plan (Phase ) is to document
procedures to be utilized for RCRA investigations at 22 solid waste management units (SWMUs),
consisting of potential sources of contamination identified at the Facility. Three of those 22 units
(FST-004, FST-025, and FST-027) consist of more than one unit. Also the RFI plan (Phase I)
outlines methods for evaluating exposure pathways and health risks associated with contamination

that may be present. A multi-phased investigation is planned.

Phase I field investigations will include the installation of a minimum ground-water
detection system at some of the sites. Ground water and soil sampling, preparation of maps, and
interviews with installation personnel will be conducted. That information will be evaluated, along
with existing data from past investigations to confirm if any releases have occurred. Based on the
results of the Phase 1 field investigation, a Phase I REI report will be submitted to the Georgia
Environmental Protection Division (GA EPD) that summarizes the results of all work completed

with recommendations for further investigation, if needed, or no further action, if warranted.

A Phase Il investigation will be conducted at those sites, if any, where contamination is
confirmed. The Phase II work will be based on the requirements that the GA EPD develops from
their review of the Phase I RFI report.

Several quality assurance documents have been prepared which describe the procedures
and protocols necessary for sample collection, sample analysis, and data validation. Included are
checklists to be used for documenting the decision process and compliance to data quality

objectives.

Additionally, this REFI work plan (Phase I} will be used as the foundation for site specific
work plans prepared for investigations at selected SWMUs. The RFI work plan (Phase [}

comprehensively applies to all RCRA investigations conducted at the Facility; the site specific plans

xil
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will precisely document field tasks for site characterization including sampling locations and
analytical parameters; potential exposure pathways; concentration limits for chemicals of concern; v 7

and classification of potential remedial actions, if necessary.

xiii
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1.0 INTRODUCTION

Fort Stewart, Georgia was issued a RCRA Part B permit (HW-045 [S&T]) on August 14, Z 9

1987, by GA EPD to store and treat hazardous waste. The initial RCRA Facility Assessment
(RFA) completed in April 1987 (U.S. Army Environmental Hygiene Agency 1987), listed 25 total
solid waste management units (SWMUSs) with 9 requiring further action. On September 27, 1989,
the hazardous waste permit was amended to include an expanded Section III on corrective action
for SWMUs and other releases, specifying those units identified in the initial RFA which required
a RCRA facility investigation (RFI). The amended permit listed 16 of the original SWMUSs and 4
new units that would require an RFI. In June 1990, a supplemental RFA report was issued by the
GA EPD that added 5 additional SWMUs to the list of 20. This resulted in a final list of twenty-
five (25) SWMUs in the RFA Report submitted to GA EPD in June 1990. However, sites 14 and
22 of that list are the same site (FST-020). Therefore, the final number of SWMUSs that require
some type of RFI action is 24,

The detailed scope of work (SOW) to conduct a RFI, based on GA EPD's
recommendations (Georgia Environmental Protection Division, 1988, 1989), was issued by the
Army Corps of Engineers on August 17, 1990. The scope of work listed 24 total SWMUss, but
excluded two units from this investigation. The sites not included in this work are the:EST-008
{BO 3 T These sites are described in the April 1987

report prepared by the U.S. Army Environmental Hygiene Agency. The required work at these

sites was conducted utilizing two other contracts. The work, as detailed in this RFI work plan
(Phase I) for the remaining 22 SWMUs is to be conducted in a phased approach. The object of the
Phase I Field Investigation is to determine if a release to the environment has occurred.

In the past, Fort Stewart, which is located approximately 34 miles southwest of Savannah,
Georgia (Figure 1.1) has engaged in a variety of activities that may have resulted in the release of
hazardous materials. These activities include landfill operations, open burning of timber and
demolition debris, explosive ordinance disposal, fire-training exercises, hazardous waste storage,
industrial waste-water treatment operations and sludge disposal, sewage treatment operations,
radiator and battery shops, waste-oil storage and disposal, tanker purging operations, motor pools,

recirculating wash impoundment, asphalt and diesel storage tanks.

GERAGHTY & MILLER, INC,
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All 22 SWMUSs are located within Fort Stewart property boundaries (Plates 1 and 2) and % 5

have been designated as follows in the scope of work,

. South Central Landfill (FST-001)

. Camp Oliver Landfill (FST-002)

. Tac-X Landfill (FST-003)

. Burn Pits (FST-004A through FST-004G)

. EOD Area (FST-009)

. EQOD Area (FST-010)

. EOD Area (FST011)

. Current EOD Area (FST-012)

' Old Fire Training Pit (FST-014)

. DRMO Hazardous Waste Storage Area (FST-017)

. Industrial Waste-Water Treatment Plant (FST-018)

. 0OId Sludge Drying Beds (FST-019)

. Wright Air Field Sewage Disposal Beds (Land Spray Application and Lagoon)
(FST-020)

. Radiator Shop (Building 1070) (FST-024A and FST-024B)

. 86 Waste Qil Tanks (FST-025)

. 724th Tanker Purging Station (FST-026)

. Motor Pools (Wash Racks, Grease Racks and Steam Racks) (FST-027)

. 724th Battery Shop (EST-028)

. Evans Army Heliport POL Storage Facility (FST-029)

. Recirculating Wash Impoundment (“Bird Bath") (FST-030)

. 3 DEH Asphalt Tanks (FST-031)

. Supply Diesel Tank (FST-032)

Previous work has addressed potential contamination at most sites including the following:

1. The 1982 ESE study of the potential for landfills to contaminate ground water,

surface water, and air.

GERAGHTY & MILLER. INC.



The 1983 ESE study of potential contamination at motor pools, radiator shops, fire
fighting training areas, POL storage, industrial waste-water disposal, sanitary

sewer systems, battery shop, landfills, and explosive ordnance disposal areas,

The 1987 U.S. Army Environmental Hygiene Agency Investigation of Soil

Contamination at the fire training and explosive ordinance disposal areas,

The 1987 U.S. Army Environmental Hygiene Agency Investigation Evaluation of
Solid Waste Management Units including the landfills, burn pits, EOD areas, fire
training pits, DRMO HW storage area, IWTP sludge tanks, old sludge drying beds,
sewage disposal bed, Wright Amy Airfield waste POL point, radiator shop, and
the waste oil tanks.

The 1988 U.S. Army Environmental Hygiene Agency Environmental Program
Review including landfills, USTs, fire training pits, motor pools, burn pits, EOD
arcas, POL storage, DRMO, battery shop, sewage treatment plant, and the
industrial waste-water treatment plant.

GERAGHTY & MILLER. INC.
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2.0 FACILITY DESCRIPTION AND HISTORY

2.1 Base History

Fort Stewart (named in honor of the Revolutionary War Brigadier General Daniel Stewart)
was established in June 1940 as an Antiaircraft Artillery Center to prepare artillery troops for
overseas deployment. Training activities associated with World War H (WWII) decreased by the
end of 1944, Between January and September 1945, the installation operated as a Prisoner of War
(POW) camp, housed two Italian units, and served as a separation center. The post was
inactivated in September 1945 (ESE, 1983).

In August 1950, Fort Stewart was reactivated to train antiaircraft artillery units for the
Korean Conflict, The training mission was expanded to include armor training concurrent with
antiaircraft artillery training in 1953. In 1956, Fort Stewart was designated a permanent Army
installation and an element of the U.S. Army Aviation School from Fort Rucker, Alabama. The
aviation school was stationed there from 1966 to 1973 (ESE, 1983).

The 1st Battalion, 75th Infantry (Ranger) was activated at Fort Stewart on January 31,
1974. As a result, Fort Stewart became a training and maneuver area, providing tank, field
artillery, helicopter gunnery, and small arms training for regular Army, USAR, and National
Guard units. The 24th Infantry Division was permanently stationed at Fort Stewart in 1975 (ESE,
1983).

2.2 Meteorology

Fort Stewart has a humid subtropical climate with long hot summers. Average
temperatures range from 50°F in the winter to 80°F in the summer. Average annual precipitation is
48 inches, with slightly over half falling from June through September. Prolonged drought is rare
in the study area, but severe local storms (tornadoes and hurricanes) do occur. Under normal
conditions, wind speeds rarely exceed 5 knots, but gusty winds of over 25 knots may occur during
summer thunderstorms (Paulk, 1980).

GERAGHTY & MILLER, INC.
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2.3 Ecology

Approximately 7.811 square miles of the 436.815 square miles at Fort Stewart comprise
the cantonment area. The remainder is used for ranges and training areas (~11{ percent) or held as

non-use arcas.

Eighty-four percent of the land is forested (approximately 367.179 square miles). Sixty-
six percent of this is pine forest with the major species including the slash pine, loblolly pine, and
the longleaf pine. Thirty-four percent of the forest is composed of river bottom lands and swamps
whose major species include the tupelo, other gum trees, water oak, and bald cypress trees. The
open range and training areas comprise 11 percent of the base and consist of grasses, shrubs, and
scrub tree (oak) growth,

Aquatic habitats on Fort Stewart include a number of natural or man-made ponds and lakes;
the Canoochee River, Canoochee Creek and tributaries, and a number of bottom land swamps and
pools. The Ogeechee River borders the installation along its northeast boundary. Organic detritus
content is high and dark coloring of the water is not unusual. Dense growths of aquatic vegetation

are also typical, especially during the summer months.

Both terrestrial and aquatic fauna are abundant in the unimproved areas of Fort Stewart.
Major game species found on the installation include white-tailed deer, feral hog, wild turkey,
rabbit, squirrel, and bobwhite in addition to numerous mammal, bird, reptile, and amphibian
species (Environmental Science and Engineering 1983). Dominant fish inciude bluegill,
largemouth bass, crappie, sunfish, channel catfish, minnows, and shiners. Three federally listed
threatened or endangered species reside at Fort Stewart; the American alligator, Eastern indigo
snake, and the red-cockaded woodpecker.

2.4 Hydrogeologic Setting

2.4.1 Regional Geology

Fort Stewart lies within the Southern Atlantic Lower Coastal Plain (Figure 2.1), with most
surface elevations on the flat forested lands of the reservation ranging from 6 to 100 feet above

mean sea level (msl). In the northwestern portion of the installation, the topographic relief is

GERAGHTY & MILLER. INC.
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greater with elevations ranging from 100 to 182 feet msl. The Canoochee River bisects the
installation providing some topographic relief. About 60 percent of the eastern half of the
installation is comprised of marshes and swamps with rolling hills formed by erosion. A small
portion of the extreme western margin flows into the Altamaha River System by way of Beards
Creek.

The principal surface waters on Fort Stewart drain into the Canoochee River which joins
the southward-flowing Ogeechee River (part of the northeastern boundary of the reservation). A
small portion of the extreme western margin flows into the Altamaha River System via Beard's
Creek. Some streams along the eastern margin drain into the Ogeechee River while others along

the southeastern margin flow southward to the Ohoopee, Jerico, and North Newport Rivers.

The lower Coastal Plain region of Georgia is underlain by a moderately thick wedge of
unconsolidated and semi-consolidated sediments ranging in age from Recent to Cretaceous
(Herrick and Vorhis, 1963). Generally, the sediments thicken and dip eastward toward the coast.
The underlying Cenozoic Coastal Plain sediments are dominated by clastics (sand, silt, and clay) to
the west, near the fall line, and become more carbonaceous (limestone and dolomite) near the coast
(Herrick and Vorhis, 1963),

Ground water in the study area occurs within two major water-bearing zones, the surficial

aquifer and the Floridan Aquifer. While these two systems are separate, under certain conditions,

an exchange of water occurs between them (Environmental Science and Engineering 1982).

Figure 2.2 shows the stratigraphic relationships of the aquifer systems near Fort Stewart.

2.4.2 The Surficial Aquifer

The surficial aquifer is under water-table conditions and is localized and discontinuous in
distribution, ranging in depth from 2 to 10 feet below land surface to approximately 140 feet below
land surface. Included in this aquifer are undifferentiated deposits of Pliocene to recent age.

The surficial sediments consist of poorly drained soils that have a sandy surface layer over
loamy underlying layers (Looper 1982, Paulk 1980). The hydraulic conductivity of the surface
soils range from 8.3 x 10-5 to 8.3 x 10-3 feet per second, with most values in the lower ranges.
Beneath these soils lie the loose, generally structureless and massive, pale gray, buff and white,

GERAGHTY & MILLER. INC.
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undifferentiated, well sorted, fine to medium grained Holocene surficial sands that are up to 25 feet
thick. The base of the aquifer sediments are undifferentiated, Miocene to Pleistocene paludal and
lacuestrine deposits composed of a higher clay and silt content than the surficial sediments
(Huddlestun 1989). '

Ground water produced from the surficial aquifer is used primarily for domestic lawn and

- irrigation throughout most of the coastal areas. Wells screened in the surficial aquifer will yield

from about 2 to 180 gallons per minute. The estimated transmissivity ranges from about 14 to
6,700 fe2/day. Tidal influences in the surficial aquifer generally occur east of the 20 foot
topographic contour line; therefore, any fluctuations to the water table at Fort Stewart due to tidal

influences would be minimal, occurring only in the ¢astern wetlands.

2.4.3 Floridan Aquifer

The principal regional and continuous aquifer in the area of Fort Stewart, Georgia is known
as the Floridan Aquifer. The unit, composed of argillaceous sands and clays at the top with

massive limestones at the base, is divided into the upper and lower Floridan Aquifers.

The geologic formations which constitute the upper Floridan Aquifer are the lower
HaWthorn Group, the Oligocene Swannee Limestone (when present), the Oligocene Glendon
Limestone (when present), the Oligocene Marianna Limestone (when present), and the upper
Eocene Ocala Group. The thickness of the upper Floridan Aquifer ranges from less than 200 feet
10 260 feet. Generally, this confined aquifer is shallowest near the northeastern part of the Georgia
coast. In the area of Fort Stewart, the lower Middle Miocene Hawthorn Group's argillaceous
sands and clays act as an upper confining unit for the Floridan Aquifer. The Oligocene Formations
that may be present are the Swannee Limestone, the Glendon Limestone and the Marianna
Limestone. These units consist of buff-colored, porous, limestone that contain foraminfera, The
thickness of the Oligocene unit reaches about 120 feet, generally in the northeast, but is absent in
other areas.

Beneath the Miocene or Oligocene sediments lies the upper Eocene Ocala Group. The
Ocala is a massive, fossiliferous limestone that contains Bryzoan remains, foraminfera, and
mollusk shells. Thicknesses of the Ocala Group range from 200 to 400 feet thick {Clarke et al
1990).

GERAGHTY & MILLER, INC.
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The upper Floridan Aquifer is most productive where it is thickest and where secondary
permeability is most developed. The transmissivity of the aquifer in the Savannah area ranges
from about 28,000 to 33,000 ft2 per day (Krause and Randolph 1989). Pumping in the Savannah
area is evenly distributed between industrial and public supply. Withdrawals in Savannah during
1986 were about 73 million gallons per day resulting in substantial cone of depression (Clarke et al
1990).

The lower Floridan Aquifer consists of Middle Eocene and older units. The estimated
dépth to the top of the aquifer is 450 feet in the Fort Stewart area (U.S. Army Environmental
Hygiene Agency 1988). Usually the uppermost portion of the lower Floridan Aquifer is the most
permeable (Clarke et al. 1990); however, ground water produced from this aquifer is brackish in

this area.

2.5 Background Conditions

2.5.1 Ground-Water Quality

Ground-water quality on water samples from the deep artesian aquifer are provided in
Appendix F of the assessment conducted by Environmental Science and Engineering (1983). As
described in that report, water from the area is considered to be of good quality, has a relatively
constant temperature, and is free of biological contamination and sediment. The water, which is
moderately hard to hard, is treated by softeners; and, except for chlorination and fluoridation, it is

otherwise untreated before use. Hydrogen sulfide is detectable in water supplies.

Ground-water samples are scheduled to be collected from a number of sites. At each site,
samples will be collected from an upgradient well and analyzed in the same manner as the
downgradient wells. The results of analysis for the downgradient wells will be compared to
background levels and by either state or federal drinking water standards, naturally occurring
concentrations as established in the upgradient well, or the method detection limits for those
constituents not naturally occurring in ground water (i.e. volatile organics). The background levels
will be set in accordance with 40 CFR 264.94 of Subpart F, Releases from Solid Waste
Management Units.

GERAGHTY & MILLER, INC.
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2.5.2 Soils

The major soil types in the area of Fort Stewart Military Reservation were briefly described
in two reports by Environmental Science and Engineering (1982 and 1983). A later description
was provided in an environmental program review conducted by U.S. Army Environmental
Hygiene Agency (1988). Briefly, the descriptions indicated that the soils ranged from well
drained, nearly pure sand to poorly drained mixtures of loam, sand, and clay. The overall area is
affected by seasonably high water table due to lower elevations and flat terrain. The soils lack

natural strength and are vulnerable to erosion if denuded.

A soil investigation was conducted in March 1987, in which samples were collected in the
Background samples were collected from depths of O to 1 feet and 3 to 6 feet in Boring 9 collected

Army Environmental Hygie

at Zouck's Cemetery. The background sample indicated the following concentrations: mercury
0.398 to 0.399 ug/L, barium 1.99 to 6.19 ug/L, lead 3.98 to 35.9 ug/L,, and arsenic at 3.99 ug/L.

Chromium, cadmium, and selenium were all reported at below the method detection limit.

Soil samples collected during the RFI field investigation will be analyzed for volatile
organic aromatics (EPA Method 8240), total petroleum hydrocarbons (EPA Method 8015), and
TCLP. Background levels for each constituent identified will be determined from established state

and federal levels.

The State of Georgia has established action levels for those constituents identified as
present in soils by the analysis for TPH (EPA Method 8015) and volatile organic aromatics (EPA
Method 8240). The Georgia action levels to be used during the investigation are 20 parts per
million (ppm) BTEX (EPA Method 8240) and 100 ppm TPH, if a private water-well exists within
a oneg-half mile radius or three miles of a public water well (Georgia Underground Storage Tank
regulations). The action levels increase to 100 ppm BTEX and 500 ppm TPH where the water

well sources are at distances greater than that mentioned above.
The concentrations of metals determined through the TCLP method will be compared to

levels established in the federal regulations for the maximum concentrations of contaminants for
toxicity characteristics. Those levels are provided in Table 1 of 40 CFR 261.24.

GERAGHTY & MILLER, INC.
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Water-quality data supplied for the Ogeechee River by the EPA was used to establish

2.5.3 Surface Water

background conditions for surface waters in the area (Environmental Science and Engineering
1983). Asreported in that document, the water is generally soft with a total hardness of 1.4 mg/L
and an alkalinity of 14.2 mg/L. The values for the Canoochee River were slightly different with a
hardness of 55 mg/L and an alkalinity of 6.4 mg/L.. Background values for chlorides, nitrates, and
sulfates as indicated in that report were approximately 6.0 mg/L, 0.04 mg/L, and 6.0 mg/L,
respectively.

Surface-water samples are scheduled to be collected during Phase I field investigation of
the RFI. Samples will be collected and analyzed, background samples will be collected from an

upstream location to establish the approximate background levels,

2.6 Identification of Potential Receptors

A demographic profile of the area, according to the 1970 census, shows that the five-
county area, encompassing Fort Stewart, has a population of 56,186 (Environmental Science and
Engineering 1982). All of the land on the Fort Stewart Reservation is used for military operations.
Although timber harvest is part of the multi-use function of army lands, it is not held in tracks for
pulp and paper companies, All land is solely government owned in fee simple. Paper and pulp
companies are the purchasers of the facility timber resources. Hunting is permitted and prominent
on Fort Stewart land.

The major bodies of surface water on the facility are classified by the State of Georgia, in
Table 2.1, as either fishing, possible fishing area if NPDES permit requirements are met, or
recreational. Water sampling data (from previous testing) indicate that the State of Georgia criteria

for fishing use are being met.

According to an Environmental Science and Engineering report (1983), range and training
activities, along with operations at Fort Stewart, do not have a significant adverse effect on the
biota. No fish kills due to unnatural toxic or hazardous materials have been documented, nor have
stresses on vegetation or wildlife due to contaminant materials been recorded. Primary impacts on

biota would include disturbance of soil and vegetation by vehicle maneuvers, clearing of areas for

GERAGHTY & MILLER, INC.



Table 2.1

Surface Water Classifications Around Fort Stewart

Body of Water

Georgia Classification

FST

Taylors Creek
Canoochee Lake Creek
Canoochee River

Ogeechee River

Fishing
Fishing
NPDES/Fishing

Recreation

Source: Environmental Science and Engineering 1983

GERAGHTY & MILLER. INC.
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development of ranges and training areas, and the physical and noise impacts of range firing and
training upon vegetation and wildlife (Environmental Science and Engineering 1983), Localized
habitat reductions, increased soil erosion and runoff, and the displacement of noise-sensitive
wildlife would be results of these impacts. None of these elements are commonly or widely
observed at Fort Stewart. In addition, a large percentage of Fort Stewart remains relatively
undisturbed by noise or physical disturbance impacts.

Thirty one production wells are reportedly present at Fort Stewart: 9 in use, 20 unused,
and 2 on standby (Figures 2.3 and 2.4). Five production wells, ranging in depth from 500 to 800
feet, provide water for the main cantonment area, (U.S. Army Environmental Hygiene Agency
1988). Outside of the cantonment area, Wright Army Airfield, Tac-X, and Camp Oliver each have
one or more wells. The Fort Stewart well information is provided in Appendices 2.1 and 2.2, A
water-quality engineering study was performed in 1976 by U.S. Army Environmental Hygiene

Agency and is summarized in Tables 2.2 A&B.

The deeper wells in the area (surrounding counties) are used for drinking water, while the
shallow wells are used for observation and other possible Army municipal uses. Some of the
wells are not being used. The futare usage of these wells probably will not change as the area is
not being developed. However, Fort Stewart ground-water levels are affected by heavy ground-
water use in the Savannah area, An average of 70 million gallons per day is pumped from the
Floridan Aquifer by Savannah, equal to 98 percent of the ground-water demand in the area. The
present rate of withdrawal exceeds the rate of recharge in the area (U.S. Army Environmental

Hygiene Agency 1988).

GERAGHTY & MILLER, INC.
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Table 2.2B Sample Locations for USAEHA Water Quality Study at Fort Stewart (1976).

Desigaal tea fcat ton

A Unnamed dcateage ditech——Upscceam of FST posc ST
discharge

B Unnamed draiaeage dicch—~Downscream of posc STP
- dischacge

C Taylocrs Creek—Upsceeam of the juaction wvich che
unaamed dralnage ditch vhich coaveys STP cffluenc

D Taylocs Creek——Dovastceam ol the juaction with che
unnawed drainage dicch which coaveys STP efflueac

E . Canoochee Creek—-Upstream of the junctioan with
Taylors Cceek

1

Canoochee Creek—Dovnstream of the juncrtion vith
Taylors Creek

Source: Eavironmental Science and Engineering 1983

GERAGHTY & MILLER. INC.



Table 2.2A Analytical Data,

67

1976 Water Quality Study, Around Fort Stewart.

Station

Parmerer™ A 1) C - D | F
o0 G/ L) 2 10 < 1 <A L
o {mn/1) 3 49 59 52 77 59
Orcho Phosphace (mg/l) ) 2.03 0.05 0.06 0.05 0.51
Torat Phosphate (ap/l) 0.13 .41 Q.15 0.77 0.44 0.71
frmonia Niccvogen {mg/1) 0.3 7.5 0.3 0.1 0.1 0.3
MNitrates (mgf 1} 0.03 0.04 0.03 0.72 0.04 0.99
Nicrices (mgz/ L) 0.009 0.016 0.045 0.063 0.013 0.067
Alkalinicy (mg/1) ya) 105 25 21 L 16
acidicy {ag/1) fi g 13.5 7.2 7.1 i3.3 6.5
hlocides 5.8 17.8 8.5 1.1 1.6 10.8
Sulfazes — 18.5 1.8 9.4 6.0 5.6
Turbidiry 2 12 8 patl 5 24
Specific Conductivity (cbws/an?) 78 0y 82 118 &3 93
Tocal Solids 75 129 A 16 76 55.
Tetal Volacile Solids 20 42 63 58 LA L5

* dwmsfant = obws PeC SqQUATe cenl umcer.

Scarce:

GERAGHTY & MILLER, INC.
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3.0 PROJECT MANAGEMENT PLAN

3.1 Data Management Procedures and Guidelines

The data management for the Phase I RFI is designed to control, inventory, and track
investigation data and document results, After data are generated by field and laboratory
operations, it will be properly handled to maintain its integrity, the integrity of subsequent reports,
and for future enforcement or legal actions. Data will be maintained using hardcopy (field logs,
laboratory reports) and computer files. A central administrative file will be maintained by a
designated "Document Custodian” at Geraghty & Miller, Inc.'s Jacksonville office. Field log
books, chain-of-custody records, laboratory reports, photos, maps, correspondence, and reports
will be maintained as part of the data record. The data management procedures outlined in this
section are intended to provide for proper inventory, control, storage, and retrieval of data and
information collected during the investigation. The various formats to be used to present the raw
data and conclusions of the investigation are also discussed in this management plan. The sample
labeling procedures, and other field documentations are discussed in the QAPP contained in
Volume II, Attachment A. Chain-of-custody procedures are also discussed in the QAPP.

3.1.1 Records Control

Incoming investigation-related documents will be stamped with the date received and filed.
If distribution is required, the appropriate copies will be made and distributed to project personnel.

A listing of personnel intended to receive copies will be attached to the original document.

Information generated from field activities will be documented on the appropriate forms
presented throughout the various sections of this RFI work plan (Phase I} and the QAPP. These
include the following:

. Soil/coring log

. Well construction tog

. Soil/sediment sampling log

. Drilling and sampling daily checklists
. Copies of field notes

GERAGHTY & MILLER, INC.
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Analytical documentation received from the laboratory will be retained and filed.

Laboratory documentation will be maintained for purposes of validating the data collected during

the investigation.

Notes from project meetings and telephone conversations also will be documented. A file
of these notes will be maintained by the project coordinator. The project manager and the project
coordinator will be responsible for reviewing and filing these documents as they are generated.

3.1.2 Document Filing and Access

Project files containing investigation-related data, transmittals, and reports generated during
the investigation will be maintained at Geraghty & Miller, Inc.'s Jacksonville office according to
the procedures outlined in this section. Access to the project files will be monitored and limited to

project personnel.

A central file will be maintained in a secure, limited access area and under custody of the
project manager. As soon as practical, incoming originals of correspondence, documents, and
records will be placed in the project central file. The file shall include data, logs, field notes,
pictures, QA/QC audit reports, progress reports, and other relevant records generated. Unless
otherwise specified, the analytical laboratories will be required to maintain laboratory-generated

documents for a peried of three years after completion of the project,

Ongoing project data and reports will be distributed through the Army Corps of Engineers
(ACOE), Savannah. The project manager will maintain a log of project documents forwarded to
ACOE.

3.1.3 Computer Data Storage

During the implementation of this investigation, a large volume of various types of
information will be compiled. Data related to the investigation will be stored in a computer
database (either Excel or Lotus 123). This database will contain ground-water data collected
during the Phase I RFI. When possible, data from the laboratory will be provided to Geraghty &

Miller on a diskette as well as in hard copy. Well construction information from monitoring wells

GERAGHTY & MILLER, INC.
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installed during the Phase I RFI, together with new water-level data will be entered into the
database. Soil-vapor data collected during this investigation will also be entered into the database.
All information will be stored on hard drive with backup on double-sided, high density diskettes.
The data files will be available to Fort Stcwart upon request.

When required, data entry will be performed by designated Geraghty & Miller personnel.
Computerized data bases will be checked against the original data (maintained in the project file) to
determine if it was entered correctly. Data entered into the database system will be drawn from

field records as well as laboratory analysis sheets. Data records will contain the following types of

information:
J Unique sample or field measurement codes
. Sampling or field measurement location and sample or measurement type
J Sampling or field measurement raw data
. Laboratory analysis ID number (if appropriate)
. Property or component measured (including store code if applicable
. Result of analysis (e.g., concentration)

3.1.4 Data Reduction Methods

Using the database-management system, data will be manipulated to provide integrated and
detailed organization of the existing information. Data will be categorized and compiled according
to information type to assist in defining the hydrogeologic system and existing contamination
conditions. Information types may include: (1) geologic characterization, (2) hydraulic properties,
(3) water-level data from wells and streams, (4) water-quality data, and (5) soil-vapor analyses.

The reduced data will be presented to the ACOE in either tabular or graphical formats. The
following types of data will be presented in tabular format:

. Unsorted (raw) data;
. Results for each medium, or for each constituent monitored; and
’ Summary data.

GERAGHTY & MILLER, INC.
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Other types of data that might be presented in an appropriate graphical format (e.g. bar

graphs, line graphs, area or plan maps, isopleth plots, cross-sectional plots or transects, three

dimensional graphs, etc.) are as follows:

*  Sampling locations and sampling grids;

’ Boundaries or sampling areas and areas where more data are required;

. Contamination levels, averages, and maxima;

. Geographical extent of contamination;

. Changes in concentration in relation to distance from the source, time, depth, or
other parameters;

. Features affecting intramedia transport and potential receptors; and

J Ground-water elevation maps.

3.1.5 Project-Related Progress Reports

Monthly progress reports will be submitted to the ACOE. These progress reports will

contain the following elements for each ongoing work activity.

. Identification of sites and activity

J Status of work at the sites and progress to date

. Difficulties encountered during the reporting period

. Actions being taken to rectify problems

. Activities planned for the next month

. Significant correspondence and telephone conversations
. Any significant contamination found will be summarized

3.2 Organization

The Geraghty & Miller persennel who have contributed to the preparation of the Phase I
RFI work plan (Phase I) and who will have significant coniribution to the Phase I RFI study are
shown on the Phase I RFI Organizational Chart (Figure 3.1). Also included in the Phase I RFI
Organizational Chart are the ACOE contact, and the types of subconiractors who will be
participating in this project and providing support to Geraghty & Miller.

GERAGHTY & MILLER, INC.
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The schedule for impiementation of the RFI work plan (Phase I) at the facility is shown on

3.3 Schedule of Implementation

Figure 3.2. As indicated in that figure, it is anticipated that the GA EPD will review the RFI work
plan (Phase I) in 45 days from receipt. Comments from the GA EPD to the RFI work plan
(Phase I) will be incorporated within 2 weeks of receipt. Upon approval by the GA EPD to
proceed, field activities will be initiated immediately and are anticipated to be completed within nine
months. A preliminary Phase I RFI report will be completed within 30 days and submitted to the
COE for review. Sixty days after that submittal, the Pre-final Phase I RFI report will be submitted
to the GA EPD for review. Thirty days after receipt of the GA EPD comments, the final Phase I
RFI report will be submitted.

GERAGHTY & MILLER, INC.
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4.0 DESCRIPTION OF CURRENT SITE CONDITIONS AND PROPOSED WORK FOR THE
PHASE [ INVESTIGATION

The RFI work plan (Phase 1) for the 22 SWMUSs addressed in this document will be
conducted in a phased approach. Phase I of the RFI is designed to utilize all existing information,
the minimum detection system as required by the GA EPD, and additional investigations to confirm
any releases present. The work proposed in this work plan, under the Phase I investigation, is
based on the deficiencies and recommendations outlined in the GA EPD report titled "Site
Characterization Review" (GA EPD, 1988). Because site conditions at a few units have changed
considerably since this report was written, present conditions will be described and the work
proposed will be based on the present conditions identified at those units. Documentation
generated from past investigations will be used in conjunction with a combination of ground-water
samples, soil samples, and interviews with personnel familiar with site histories to confirm if any
releases have occurred and to make the necessary recommendations for further investigations, if
needed. If no contamination is found at a SWMU further investigation is not anticipated. If
contamination is confirmed, additional work as part of a Phase II investigation may be
recommended in the Phase I RFI report in order to fully delineate the extent of any contamination

identified. Table 4.1 summarizes the work effort at each site.

A description of the current conditions, including a site description and history, and a
discussion of the nature and extent of the potential of contamination is given for each SWMU. The
site description includes a brief introduction, site history, and reported site activities, previous
investigations, and the nature and extent of potential of contamination. Based on this evaluation,
recommendations for additional data needs and work are provided for each SWMU.

4.1 The South Central Landfill (EST-001)

4.1.1 Site Description and History

The South Central Landfill (FST-001) is located northwest of the main cantonment area of
Fort Stewart. This 87-acre site (Figure 4.1) is situated on a point of land bounded on three sides
(north, south, and west) by Mill Creek, a tributary to Taylors Creei(, and Taylors Creek (see
Figure 4.1). The landfill is currently active and has been in operation since 1940 (Environmental

GERAGHTY & MILLER, INC.
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Science and Engineering, 1982). The South Central Landfill's design and operation plan are
shown in Figure 4.2,

According to the description provided in the Final Engineering Report (Environmental
Science and Engineering, 1982), from 1940 to 1970, the eastern section of the landfill operated as
a burn pit for garbage, paper waste, and construction debris. Other wastes included sludge from
the waste-water treatment plant, waste air filters from the paint booth in the DOL Allied Trades
Shop, dewatered sludge from the sewage treatment plant, autoclaved infectious wastes bagged in
special containers and incinerator ash. From 1970 to 1982, the trench and £ill method was used in
the eastern part of the landfill. The operation moved west, restoring previously used land to forest
land. Georgia's EPD determined that the trench method was unacceptable for this site because the
water table is within 10 feet of the surface and the potential for movement of leachate to the ground
water was possible (Environmental Science and Engineering, 1982). From 1982 to present, the

area fill method was then used in the west section of the site.

4.1.2 Previous Investigations

Two previous reports were published regarding this site: (1) 1982 RCRA Final
Engineering Report by Environmental Science and Engineering, and (2) 1983 Installation
Assessment of Headquarters by Environmental Science and Engineering. Both of these reports,
resulting from one investigation conducted in 1982, are referenced in the 1988 Environmental
Program Review No. 32-24-7038-89 by the U.S. Army Environmental Hygiene Agency, the 1987

by the U.S. Army Environmental Hygiene Agency, and the 1989 RCRA Facility Assessment
Report (RFA) by the EPD.

Six ground-water monitoring wells and seven observation wells were initially installed by
the Corps of Engineers in January 1980 (Appendix 4.1 through 4.5). Ground-water analyses
were conducted quarterly, as prescribed by the permit, until 1985. In 1985, the GA EPD reduced

the monitoring requirement to annual analyses for chloride and specific conductance.
In 1982, Environmental Science and Engineering drilled 14 soil borings (Figure 4.3) to

total depths of 50 feet, with two borings (SC-B1 and SC-B15) drilled to total depths of 100 feet.
‘The purpose of these borings was to gather geotechnical information including soil descriptions
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Table 4.1 Field Work and Laboratory Analyses Summary 9

SWMUNO.: FST-001 Laboratory Analyses:

Description: Post-South Central Landfill Type EPA Method Qty. QA/QC Total Medium
pH,spc various 8 2 10 GW/SW

Tasks: VOCs 8240 8 3 11 GW/SW

Collect water level data. Construct potentiomelric map. RCBA metals  various 8 2 10 GWISW

Sample ground water in 6 wells. Sample suiface water, pest/PCBs 8080 8 2 10 GW/SW

Research ignilion source. RA-226/8 900 8 2 10 GW/SW

Construct surface water flow map. 51

Construct cross-sections from available data.

SWMUNO.: FST-002 Laboratory Analyses:

Description: GCamp Oliver Landfill Type EPA Method Qly. QA/QC Total Medium
pH,spc vafious 6 t] 6 GW/SW

Tasks: VOCs 8240 6 0 6 GW/SW
RCRA metals  various 6 0 6 GW/SW

Abandon damaged monitoring well. pest/PCBs 8080 6 0 6 GWISW

Install two monitoring wells to replace damaged ones, 24

Install well protection around new and existing wells.

Sample ground water in four wells.

Sample surface waler,

Determine ground-water flow direction.

Collect waler level data. Construct potentiometric map.

Constlruct surface water flow map.

Conslruct cross-sections from available data.

SWMUNO.: FST-003 Laboratory Analyses:

Description: Tac-X Landfiil Type EPA Method Qly. QA/QC Total Medium
pH,spc various 6 0 6 GWISW

Tasks: VOCs 8240 6 1 7 GW/SW
RCRA melals  various 6 0 6 GW/SW

Existing well construction info to be submitted. pest/PCBs 8080 6 0 6 GW/SW

Submit feachale analysis or sample leachate. pH,spc various 1 2 3 leachate

Document site description. VOCs 8240 1 2 3 leachate

Sample ground waler in four wells. RCRA metals  various i 2 3 leachate

Sample surface waler. pest/PCBs 8080 1 2 3 leachale

Construct surface water flow map. 12

Determine ground-water flow direction.

Install well protection around existing wells.

Construcl potentiometric map. '

Construct cross-sections from available data.

Investigate soil permeability.

SWMUNO.: FST-004A-004F Laboratory Analyses:

Description: Burn Pits A-F Type EPA Method Qty. QA/QC Total Medium
VOCs 8240 24 4 28 G

Tasks: RCRA metals  various 24 2 26 GN

Instail twenly-four monitoring wells. ph, spc various 24 2 26 GN

Install well protection around new wells. 80

Sample ground waler in twenty-four wells,
Determine ground-waler flow direction al six siles,
Construct poteatiometric map.
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Table 4.t Fleld Work and Laboratory Analyses Summary
SWMUNO.: FST-004G

Description: Bumn Pit G

Tasks:

Detailed description of the site.

SWMUNO.: FST-009
Description: £OD Area
Tasks:

Site map showing locations and depths of samples.

Collect six soil samples.

SWMUNO.: FST-010
Dascription: EOD Area
Tasks:

Site map showing locations and depths of samples.

Collect six soil samples.

SWMUNO.: FST-011
Description: EOD Area
Tasks:

Site map showing locations and depths of samples.

Collect six soil samples.

SWMUNO.: FST-012
Description: Current EOD Area
Tasks:

Site map shawing locations and depths of sampies.

Collect six soil samples.

SWMUNO.: FST-014
Description: Qld Fire Training Pit
Tasks:

install four monitoring wells,

Install well protection around new wells.
Sample ground water in four wells.
Determine ground-water flow direction,

Laboratory Analyses:

Type

RCRA metals
pH, spc
Explosive res

EPA Method Qiy.

various G
various 6
8350 6

{.aboratory Analyses:

Type

RCRA metals
pH, spc
Explosive res

EPA Melhod Qty.

various 6
various 6
8350 8

Laboratory Analyses:

Type

RCRA metals
pH, spc
Explosive res

EPA Msthod Qly.

various 6
various 6
8350 6

Laboratory Analyses:

Type

RCRA metals
pH, spc
Explosive res

EPA Method  Qly.

various 6
various 6
8350 6

L.aboratory Analyses:

Type
pH,spc

VOCs
RCRA metais
TPH
pH

VOCs
RCRA metals

Collect water level data. Conslruct potentiometric map. TPH

Construct cross-sections from available data.
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various 4
8240
various
8015
various
8240
various
8015

F- N - -

QA/QC Total Medium

2 8 Soit
2 8 Soil
2 8 Soil

QA/QC Total Medium

0 6 Soit

0 6 Soil

0 6 Soil
18

QA/QC Total Medium

0 6 Soil
0 6 Soil
2 8 Soil

20

QA/QC Total Medivm

0 6 Soil
0 6 Soil
0 6 Soil

EPA Msthod Qly. QA/QC Total Medium

6 GN

MY W NN N
>N DO~
w
=




Table 4.1 Field Work and Laboratory Analyses Summary
SWMUNO.: FST-017 Laboratlory Analyses:
Description: DRMO Hazardous Waste Storage Area Type EPA Method Qly. QA/QC Total Medium
VOCs 8240 4 0 4 Soil
Tasks: all TCLP various 4 0 4 Soil
B

Collect soil samples.
Description of the currenl site condilions.

SWMUNO.: FST-018
Descriplion: Industrial Wastewater Treatment Plant
Tasks:

Sample siudge.
Sample wastewater influent & effluent.
Sample sediment in sand filters,

Sample sediment & groundwater in equalization basin,

Sample sediment & groundwater near influent.
Sample soil by UST.
Description of sludge tanks and site.

SWMUNO.: FST-019
Description: Old Sludge Drying Beds
Tasks:

Dascription of site.
Research abandonment procedures.

SWMUNO:: FST-020

Laboratory Analyses:

Type EPA Method Qty. QA/QC Total Medium
all TCLP various 1 3 4  Sludge
pest/PCBs 8080 i 2 3 Sludge
VOCs 8240 1 2 3  Sludge
pH/spe various 1 2 3  Sludge
VOCs 8240 4 0 4 Soit
RCRA metals  various 4 0 4 Soit
TPH 8015 4 0 4 Soil
all TCLP various 1 i 2 sidg/sed
pesi/PCBs 8080 1 0 1 sidg/sed
VOCs 8240 1 0 1 sidgfsed
pH various 1 o 1 sldg/sed
pHispc various 2 2 4 ww
VOCs 8240 2 1 3 Www
RCRA metals  various 2 0 2 ww
pest/PCBs 8080 2 2 4 ww
all TCLP various 7 3 i0 Sed
pest/PCBs 8080 7 2 9 Sed
VOCs 8240 7 3 10 Sed
pH various 7 2 9 Sed
pH various 7 0 7 SW
VOCs 8240 7 0 7 Sw
RCRA metals  various 7 0 7 SwW
pest/PCBs 8080 7 0 7 SwW
109

Description:  Wright Air Field Sewage Disposal Bed (Land Spray, Lagoon).

Tasks:

Decription of site,

NPDES permit status.

Research existing ground water data.
Investigate loading rate of priority poliutants.
Expand summary of 2 previous invesligations.
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Table 4.1 Field Work and Laboratory Analyses Summary

SWMUNO.: FST-024 Laboratory Analyses:

Description: Radiator Shop Type EPA Method Qiy. QA/QC Total Medium
pH various 1 0 1 Sludge

Tasks: VOCs 8240 i 0 1 Sludge
all TCLP various 1 i 2  Sludge

Sample sludge. all TCLP various 3 i 4  Sludge

Sample sadiment from former drain field. 8

Desription of site.

Investigatle date encapsulating practice ceased.
Reseach descaling process,

Research paint booth drainage schematics,

SWMUNO.: FST-025
Description: 86 Waste QOil Tanks
Tasks:

List of tanks with features,

Revise wasle oil tank map.

Walk-over inspection of each tank.

Sample soil by USTs without concrete cover.

Perform tightness tests for USTs with concrete cover.

SWMUNO.: FST-028
Description: 724th Tanker Purging Station
Tasks:

Sample soil near purging area.
Research if tightness tesls performed.
Description of site,

SWMUNO.: FST-027

Description: 25 Motor Pools (wash racks, grease racks,
and steam racks)

Tasks:

Inventory of motor pools.

Description of site.

Update site map.

Research process schematic draings for 3 separators.
Sample drainage ditch.

SWMUNO.: FST-028
Description: Battery Shop
Tasks:

Description of site.
Sample soil near visually impacted areas.

Laboratory Analyses:

Type EPA Method Qiy. QA/QC Total Medium
TPH 8015 i1 2 i3 Soil
all TCLP various i1 3 id Soil
pH various il 2 i3 Soil
VOCs 8240 11 2 13 GN
ACGRA metals  various 11 0 11 eh)
TPH 8015 11 0 1 GN
pH various 11 0 11 GN
86
Laboratory  Analyses:
Type EPA Method Qty. QA/QC Tolal Medium
TPH 8015 4 2 6 Soil
all TCLP vafious 4 3 7 Soil
pH various 4 0 4 Soil
VOCs 8240 4 3 7 Soil
24
Laboratory Analyses:
Type EPA Method Qty. QA/QC Total Medium
TPH 8015 3 0 3 Soil
all TCLP various 3 3 Soil
pH various 3 0 3 Soil
VOCs 8240 3 i 4 Soil
13
Laboratory  Analyses:
Type EPA Method Qly. QA/QC Total Medium
TPH 8015 4 0 4 Soil
all TCLP various 4 1 5 Soil
pH various 4 0 4 Soil
13
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Table 4.1 Field Work and Laboratory Analyses Summary

SWMUNO.: FST-029

Description: Evans Army Heliport POL Storage Facility

Tasks:

Sample sail inside and outside berm.

Sample soil at loading areas.
Investigate past spilt history.

SWMUNO.: FST-030

Description: Recirculating Wash Impoundment 'Birdbath'

Tasks:

Sample sludge.
Description of site.

SWMUNO.: FST-031

Description: DEH Asphalt Tanks

Tasks:

Sample soil.
Site description.

SWMUNO.: FST-032

Description: Supply Diesel Tank

Tasks;

Sample soil.
Description of sita.

Laboratory Analyses:

Type EPA Method  Qly.
TPH 8015 8
all TCLP various 8
VOCs 8240 8

Laboratory Analyses:

Type EPA Method  Qiy.
VOCs 8240 2
pH various 2
TPH 8015 2
ali TCLP various 2

taboratory Analyses:

Type EPA Method Qly.
VOCs 8240 ]
TPH 8015 6
pH various 6

Laboratory Analyses:

Type EPA Method Oty.
VOCs 8240 6
TPH 8015 6

GERAGHTY & MILLER, INC.

QA/QC Total Medium
0 8 Soil

: 9 Soil
1 9 Soil
26

QA/QC Total Medium
0 2  Sludge
0 2  Sludge
2 4  Sludge
1 3  Sludge
11

QA/QC Total Medium

1 7 Sail

0 7 Soil

0 7 Saoil
21

QA/QC Total Medium

0 6 Soil
0 6 Soil
i2
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and aquifer parameters. Subsequently, in 1983, Environmental Science and Engineering prepared
the Installation Assessment. The purpose of this report was to determine the existence of toxic or
hazardous materials and related contamination at Fort Stewart and Hunter AAE.

4.1.3 Waste Characterization

The waste characterization of the South Central Landfill (FST-001) includes garbage, paper
waste, construction debris, sludge from the waste-water treatment plant, dewatered sludge from
the sewage treatment plant, waste air filters from the paint booth in the DOL Allied Trades Shop,
autoclaved infectious wastes bagged in special containers and incinerator ash (Environmental
Science and Engineering 1982). A Fort Stewart engineer (personal communication with Thomas
Houston) indicated that no fuel source was used in the burning of solid wastes at the landfill. The
incinerator ash present was generated from solid waste burned at the three medical incinerators on
base (medical, pathological and veterinarian). Although there is no evidence of release of
contamination, Environmental Science and Engineering (1982) noted that leachate production was

apparent as were numerous seeps into the trenches.

4.1.4 Potential for Releases/Known Releases

4.1.4.1 Ground Water

Six monitoring wells were sampled quarterly at this site from January 1980 until 1985 for
the constituents approved by the GA EPD (Tables 4.2 and 4.3). The results from that previous
analyses dated June 1980 are provided in Appendices 4.6 through 4.13. In 1985, the GA EPD
reduced the monitoring requirements to annual analyses for chloride and specific conductance.
Analytical results dated September 12, 1988, are provided in Appendix 4.6. The most recent
analytical results from July and September 1989 and September 1990 are also provided in
Appendix 4.6.

A potentiometric map was published at the site in 1982 by Environmental Science and
Engineering (Figure 4.4). As indicated on this map, the general ground-water flow direction is
from the southeast to northwest which agrees somewhat with the topographic map of the landfill
(Figure 4.5). The 1982 Environmentai Science and Engineering report also indicated that the
vertical movement of ground water at the site appeared to be limited by partially cemented, silty,
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Table 4.2

List of Analytical Parameters, South Central Landiill (FST-001)

Additional Pacamececs foc
Uppradient Monitor Well Ho. SC-M5 and

Suvrlace and CGround Water NDowangreadienr, Monictor Well No. SC-M3
Analycical Pacamececs® at the South-Ceatreal Landfil]

con ’Arscnic

BOD Barium

TKN Hcrcﬁry

Chlorides SelenLum

Nit;aca Silver

DS Fluoride

TSS Endrin

plt Liadane

Specific Coaductivicy Hecthoxychlor

Color Toxaphene

Temperature 2,4-D

Radiacion {(gross alpha and beca) 2,4,5-TP

Fecal Coliform Ra—-2206

Dissolved Oxygent Ra-228

fron

Cadmium
Lead

Chrowium

 TKHN = totral ch{déhl nitrogen.
TDS = rtotal dissolved solids.

Ra-228 =

cadium-228.

I Surface water samples only.

Sourvce: Enavironmenlal Science and Engincering 1982
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Table 4.3 Analytical Parameters for Quarterly Ground Water Monltoring at

the South-Central Landfili (FST-001)

Anilycical Pacameter

Total Dissolved Sotlids
Total Suspeaded Solids

pll

Specific Conduccivicy

Source:  Environmental Science and Engineering 1983

GERAGHTY & MILLER, INC.
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fine sands present at an approximate depth of 30 feet. The permeability of this soil zone, as
reported by Environmental Science and Engineering (1982), ranged from 10-6 to 10-8 cm/sec.
Potential migration pathways are inferred to follow the ground-water flow direction.

The past analytical resuits indicated that only one parameter exceeded drinking water
standards as set by the National Interim Secondary Drinking Water Regulations. Iron had been
reported as present in concentrations that range from 1.2 ppm to 10.9 ppm, which are above the
federal level of 0.3 ppm. The 1982, Environmental Science and Engineering report indicated that
the sources for the high iron concentrations are the natural soils and the presence of iron waste
products in the landfill. The remaining information collected at the South Central Landfill has
indicated that there have been no releases to the uppermost aquifer at the site. However, because
of the close proximity of the water table to the base of the landfill, the potential for a release to
ground water is high.,

4.1.4.2 Soil

Soil samples were taken at 5-foot intervals during the 1982 Environmental Science and
Engineering survey. The soil pH in the zone just below the waste cells was generally found to be
6.0, This creates conditions conducive to heavy metal precipitation (Griffin et al. 1977). In some
areas where construction debris was deposited, pH values were found to be much higher. The
localized high soil pH zones are attributed to the concentration of alkali-rich materials (i.e.
concrete) within specific and discontinuous zones of the soil column. A thick layer of clay was
placed on the site and compacted to form the base of the landfill and serve to limit migration of
leachate downward. The potential for impact by leachate to soil beneath the landfill and adjacent to
the landfill is high.

4.1.4.3 Surface Water

Eight surface-water sampling locations, SC-S1 through SC-S8 were sampled in the 1982
Environmental Science and Engineering report (see Figure 4.2). Iron concentrations in the surface
water reached maximum values in the vicinity of Sampling Station SC-S3, located near the
intersection of Mill Creek and a drainage canal from the landfill. Concentrations dropped off
significantly between SC-S3 and SC-84, but stabilized at a value of approximately 2.1 ppm in the
interval between SC-S5 and SC-88.

GERAGHTY & MILLER. INC.
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The chemical data from the site indicated that the surface water in the area was not bein g

significantly degraded by operation of the South Central Landfill. Althou gh iron concentrations in

the surface water near the landfill were high (1.09 ppm to 17.3 ppm), concentrations for iron near

background values were reported a short distance from the landfill. Therefore, the potential for

releases to surface water are low.

4.1.5 Proposed Work and Sample Analyses

4.1.5.1 General

Past investigations and ground-water monitoring of the landfill indicate no releases or

impact to the environment. The landfill is currently regulated under a solid waste permit. The

following work is proposed for the Phase I investigation.

1y

2)

3)

4)

3)

All information pertaining to construction of the existing wells is provided in
Appendices 4.1, 4.2, 4.3, 4.4, and 4.5.

Potentiometric and topographic maps are provided as Figures 4.4 and 4.5,
respectfully.

One round of watcr-level data will be collected from the existing wells and used to
determine the ground-water flow direction in accordance with procedures in the
QAPP (Attachment A, Section 4.3.1), The rate of ground-water flow will be
determined by tests conducted during the Phase IT Investigation, if NECESSArY.

The most recent water sampling data is provided in Appendices 4.6 through 4.13.
The existing six wells will be sampled and analyzed according to GA EPD

recommendations for pH, specific conductance, volatile organic compounds
(VOCs), RCRA metals, pesticides, PCBs, RA-226 and RA-228.

GERAGHTY & MILLER, INC.
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6)

7)

8)

9)

10)

46

Two surface water samples (one upgradient and one downgradient) will be
collected from Mill Creek (Figure 4.3) and analyzed according to GA EPD
recommendations for pH, specific conductance, VOCs, RCRA metals, pesticides,
PCBs, RA-226 and RA-228.

An attempt will be made to determine the ignition sources from 1940 to 1970 and
what hazardous waste or hazardous waste constituents were present in the sludge
and ash taken to the landfill. Information will be compiled from available sources

and interviews with Fort Stewart personnel.

One representative north-south and one east-west cross section of the existing six
monitoring wells in the south central landfill will be constructed using the
information provided by Fort Stewart, and included within the final RFI report
(Phase I).

Analytical results for metals, endrin, lindane, methoxychlor, toxaphene, 2, 4-D and
2,4,5-TP from samples collected at monitoring wells SCM-3 and SCM-5 are
included in Appendix 6. The landfill permit does not require testing of the above
constituents for other wells at the landfill; therefore analyses for the other wells are
not available.

A surface water flow map will be included in the Phase I RFI report.

4.1.5.2 Field Sampling Plan

In accordance with the EPD's recommendations, the existing six wells will be sampled one
time and the samples will be submitted for analyses of pH by EPA Methods 9040/9045, specific
conductance by EPA Method 9050, VOCs by EPA Method 8240, RCRA metals by EPA Methods

(6010 + 747077471 + 7060 + 7421 + 7740), pesticides and PCBs by EPA Method (8080), and RA-

226/RA-228 by EPA Method 900. One upgradient and one downgradient surface water sample

will be collected and analyzed for the same constituents as the six monitoring wells. If further

drainage ditches are identified, than an additional upgradient and downgradient surface water

sample for each drainage ditch will be collected and analyzed. One sample set will be submitted for

laboratory duplication/split analysis. One equipment blank and one trip blank will be submitted for

GERAGHTY & MILLER, INC.
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QA/QC analysis. Field measurements for specific conductivity and pH will be recorded at each
well. Refer to Table 6.1 for sampling summary. Field sampling procedures are found in the
QAPP (Attachment A) and the Field Sampling Approach (Section 6.0). Additional sampling, if
needed, will be proposed for the Phase 11 Investigation,

4.2 The Camp Oliver Landfill (FST-002)

4.2.1 Site Description and History

The Camp Oliver Landfill is located about 16 miles northwest of the cantonment area on
State Highway 129, north of the Bivouac area (Figure 4.6). The landfill is located in an arca of
approximately 2 acres and is situated on the side of a small hill which slopes downward from south
to north. There is approximately 25 feet of relief across the site, The landfill dimensions are 15
feet wide by 300 feet long by 5 to 6 feet deep. No surface evidence exists of a landfill or open

dumping area except for some small dirt piles. Grass, small trees, and bushes now cover the area.

From the 1960s to 1979, the arca was used for disposal of refuse from (roop training
activities and nearby residents by open pit burning. Although this landfill was officially closed in
1979, the trench method of solid waste disposal was still used, according to the Environmental
Program Review (U.S. Army Environmental ‘Hygiene Agency 1988). General refuse from ground
maintenance activities and construction debris was dumped in the landfill from 1979 to 1984,

during the annual 3 to 4-month training activities.

4.2.2 Previous Investigations

Two previous reports were published on this site: (1) 1982 RCRA Final Engineering
Report by Environmental Science and Engineering, and (2) 1983 Installation Assessment of
Headquarters by Environmental Science and Engineering. These reports resulted from one
investigation conducted in 1982 and one investigation conducted January 17-21, 1983,
respectively. The investigations are referenced in the 1988 Environmental Program Review No.
32-24-7038-89 by the USEAH, the 1987 Hazardous Waste Consultation No. 37-26-1382-88
Evaluation of Solid Waste Management Units by the USEAH and the 1989 RCRA Facility
Assessment Report by GA EPD.
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Four ground-water monitoring wells were installed in June 1980 by the Corps of Engineers
(Figure 4.7). Ground water and surface-water samples were taken in 1980 (by the COE) and in
1981 by Environmental Science and Engineering. The results are included in Appendices 4.6
through 4.13. The upgradient well (CO-M1) has been broken off at the surface and CO-M4 cannot
be found.

During the 1982 Environmental Science and Engineering investigation, five soil borings
were completed to gather geotechnical data. Subsequently, Environmental Science and
Engineering prepared the Installation Assessment Report in 1983, The purpose of this report was
to determine the existence of toxic or hazardous materials and related contamination of Fort Stewart
and Hunter AAF.

4.2.3 Waste Characterization

The waste characterization of the Camp Oliver Landfill include garbage and refuse, grass
clippings, tree branches, root stumps, and chunks of asphalt and concrete. No evidence of
disposal of toxic or hazardous wastes was found in the records searched by Environmental Science

and Engineering (1982).

4.2.4 Potential for Releases/Known Releases

4.2.4.1 Ground Water

The two remaining monitoring wells were sampled in June 1980. The results of the 1980
analyses are provided in Appendices 4.6 through 4.13. The analytical results indicated that only
one parameter exceeded drinking water standards as set by the National Interim Primary Drinking
Water Regulations. Iron had been reported as present in concentrations that range from 0.684 ppm
to 8.750 ppm, above the federal level of .3 ppm. The 1982 Environmental Science and
Engineering report indicated that the sources for the high iron concentrations are the natural soils

and the presence of iron waste products in the landfill,
The topography of the area is shown in Figure 4.7. A potentiometric map was prepared

for the site in 1982 by Environmental Science and Engineering (Figure 4.8).  As indicated by
this map, ground-water flow direction is from southwest to northeast. ~ According to the 1982
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Environmental Science and Engineering report, it is very unlikely that the ground-water moves at
anything other than a very low semi-saturated condition in the waste cells. Possible leachate
formation would not move beyond the landfill boundary either horizontally or vertically

(Environmental Science and Engineering 1982),

Information collected at the Camp Oliver Landfill has indicated that there have been no
releases to the uppermost aquifer at the site. However, because of the close proximity of the water
table to the base of the landfill, the potential for release to ground water is high.

4.2.4.2 Soil

Four soil borings (CO-B2 through CO-B5) were drilled to a depth of 50 feet with one
boring drilled to a depth of 100 feet, during 1982 Environmental Science and Engineering study.
The subsurtace soils encountered by Environmental Science and Engineering were predominantly
poorly sorted sands, silt/sand mixtures, and clay/sand mixtures. Soil borings from CO-B2 and
CO-B5 and monitoring well CO-M2 encountered a coarse sand and gravel unit which extended
from a depth of 10 feet to the bottom of the borings at 50 feet (Environmental Science and
Engineering 1982). This highly permeable unit appeared to be a linear feature primarily
upgradient. As determined from existing data, the potential for impact to adjacent surface soils is
low. However, the potential for impact by leachate to soil directly beneath the landfill is high.

4.2.4.3 Surface Water

Surface-water samples were collected at two sampling locations, CO-S1 (upstream) and
CO-82 (downstream) as indicated in the 1982 Environmental Science and Engineering report (see
Figure 4.7). The results of analysis indicated that fecal coliform was detected at the two surface-
water sampling sites, This was attributed to public fishing use and Army personnel use
(Environmental Science and Engineering 1982). Iron concentrations in the surface water near the
landfill were reported as high (1.35 to 2.83 ppm), however, concentrations near background
values for iron were reported a short distance downstream from the landfill,

The 1982 Environmental Science and Engineering report indicated that possible leachate is
contained and/or attenuated on the site. Chemical data from the site indicated that the surface water

GERAGHTY & MILLER, INC.
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in the area was not being significantly degraded by the previous operation of the Camp Oliver
Landfill. Therefore, the potential for releases to surface water is low.

4.2.5 Proposed Work and Sample Analyses

4.2.5.1 General

The following work is proposed for the Phase I investigation of the Camp Oliver Landfill
(FST-002):

1) Four groundwater monitoring wells were constructed in 1980. The upgradient well
has been broken off at the surface and CO-M4 could not be found. The other two
monitoring wells appear to be in good condition. The wells were constructed with
4 inch PVYC well casing and the concrete pads are intact.

2) Existing topographic and potentiometric maps are submitted for review (sce Figures
4.7 and 4.8).

3) All existing well construction information is submitted for review (Appendix 4.7).

4) The surface and ground-water analyses already performed are submitted

(Appendices 4.6 through 4.13).
5 The existing upgradient well will be abandoned per GA EPD recommendations.

6) Two new wells will be installed to replace two of the 1980 wells. They will be
constructed near the former wells.

7) The existing and new wells will be sampled and analyzed according to GA EPD

recommendations for pH, specific conductance, VOCs, RCRA metals, pesticides,
and PCBs,
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8) One upgradient and one downgradient surface water sample will be collected from
Canoochee Creek and analyzed according to GA EPD recommendations for pH,
specific conductance, VOC, RCRA metals, pesticides, and PCBs.

9 Well protection will be installed at all four wells to include locking well covers and
protective posts at the corners of the well pads, approximately 2 feet in height.

10)  One round of water-level data will be collected and used to determine ground-water

flow direction. The rate of movement will be determined in Phase 1, if necessary.

11)  One representative north-south and one east-west cross section of the four
monitoring wells in the Camp Oliver Landfill will be constructed using the
information provided by Fort Stewart, and included within the Phase I RFI report
(Phase I).

12) A surface water flow map will be included in the Phase I RFI report.

4.2.5.2 Soil Boring and Monitor-Well Installation Plan

Geraghty and Miller will install two ground-water monitoring wells (to replace CO-M1 and
CO-M4). The monitoring wells will be installed by drilling with a rig (hollow-stem auger
method). Proposed well placement is shown in Figure 4.7. The monitoring wells will be installed
with a 10 foot screen to a depth of 5-8 feet into the saturated zone of the surficial sand aquifer in
accordance with the Field Sampling Approach (Section 6.0). Well protection around each well
will be installed to include concrete pads, protective casing, locking well covers, and protective
posts at the corners of the well pads. The existing upgradient well will be abandoned in
accordance with the Field Sampling Approach, Section 6.0.

4.2.5.3 Field Sampling Plan

In accordance with the GA EPD's recommendations, the four wells will be sampled one
time and samples will be submitted for analyses of VOCs by EPA Method 8240, pesticides and
PCBs by EPA Method 8080, RCRA metals by EPA Methods 6010 + 7470/7471 + 7060 + 7421 +
7740, pH by EPA Methods 9040/9045, and specific conductance by EPA Method 9050. One
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upgradient and one downgradient surface water sample will be collected and analyzed for the same
constituents as the 4 monitoring wells. If further drainage ditches are identified, than an additional
upgradient and downgradient surface water sample for each drainage ditch will be collected and
analyzed. Field measurements for specific conductivity and pH will be recorded at each well.
Refer to Table 6.1 for sampling summary. Field sampling will follow procedures found in the
QAPP (Attachment A) and the Field Sampling Approach (Section 6.0). Additional sampling, if
needed, will be proposed for the Phase II investigation.

4.3 The Tac-X Landfill (FST-003)

4.3.1 Site Description and History

The Tac-X Landfill (FST-003) is located about 1 1/4 miles south of the installation's
northern boundary and 3 1/2 miles south-southwest of the city of Pembroke (Figure 4.9). The 5-
acre site lies one mile southeast of Tac-X (Noncommissioned Office Academy) helicopter training
area off of Fort Stewart Highway 42. Dimensions of the old trench are 20 feet wide by 400 feet
long by 5 to 6 feet deep (U.S. Army Environmental Hygiene Agency 1988). According to the
U.S. Army Environmental Hygiene Agency report, general physical conditions at the site showed
a trench-like depression where the durp once existed, some aged refuse protruding from the soil at
the bottom of the depression, grass, water and mud on the bottom of the depression, while grass,
trees, and bushes covered the entire area. The site is essentially flat (less than 7 feet relief) and

slopes from north to south,

From the 1960s to 1979, the area used open pit burning and trench fill for disposal of
garbage from troop training activities, and from nearby residents. In 1979, the landfill was
officially closed. The trench fill method was still used from 1979 to 1982 for disposal of general

refuse from ground maintenance activities,

4.3.2 Previous Investigations

Two previous reports were published regarding this site: (1) 1982 RCRA Final
Engineering Report by Environmental Science and Engineering, and (2) 1983 Installation
Assessment of Headquarters by Environmental Science and Engineering. One of these reports was
a result of an investigation conducted in 1982 and one was a result of an investigation conducted
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January 17-21, 1983, respectively. The investigations are referenced in the 1988 Environmental
Progfam Review No. 32-24-7038-89 by the U.S. Army Environmental Hygiene Agency
(USAEH), the 1987 Evaluation of Solid Waste Management Units by the U.S. Army
Environmental Hygiene Agency, and the 1989 RCRA Facility Assessment Report (RFA) by the
EPD.

Two ground-water monitoring wells (TX-M1 and TX-M3) and two observation wells
(Figure 4.10) were installed in June 1980 by the COE (Appendices 4.1 through 4.5). Ground
water and surface-water samples were collected in June of 1980. During 1982, Environmental
Science and Engineering drilled four soil borings (TX-B1 through TX-B4) to a depth of 50 fect,
with one boring (TX-B35) drilled to a depth of 100 feet (see Figure 4.10). The purpose of these
borings was to gather geotechnical information including soil descriptions and aquifer parameters.
Subsequently in 1983, Environmental Science and Engineering prepared the Installation
Assessment Report. The purpose of this report was to determine the existence of toxic or
hazardous materials and related contamination at Fort Stewart and Hunter AAF.

4.3.3 Waste Characterization

The waste characterization of the Tac-X Landfill from the 1960s to 1979, includes
residential waste, food cans, brush, plastic, and cardboard boxes. From 1979 to 1982, the wastes

included grass clippings, tree branches, root stumps, and chunks of asphalt and concrete.

4.3.4 Potential for Releases/Known Releases

4.3.4.1 Ground Water

Two monitoring wells were sampled at the landfill in June 1980 by the COE. The results
from that analyses are provided in Appendices 4.6 through 4.13. The analytical results indicated
that only one parameter exceeded drinking water standards set by the National Interim Primary
Drinking Water Regulations. Iron had been reported as present in concentrations that range from
0.613 ppm to 10.2 ppm which are above the federal level of 0.3 ppm. The 1982 Environmental
Science and Engineering report indicated that the sources for the high iron concentrations are the

natural soils and the presence of iron waste products in the landfiil,
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The topography of the site is shown in Figure 4.10. A potentiometric map was prepared
for the site in 1982 by Environmental Science and Engineering (Figure 4.11). Ground water flows

from the north-northeast to south-southwest, as indicated on this map.

Information collected at the Tac-X Landfill has indicated that there has been no releases to
the uppermost aquifer at the site. However, because of the close proximity of the water table to the
base of the landfill, the potential for a release to ground water is high.

4342 Soil

Four soil borings (TX-B1 through TX-B4) were drilled to a depth of 50 feet, with one
boring (TX-BS) drilled to 100 feet during the 1982 Environmental Science and Engineering
investigation (see Figure 4.10). According to the 1982 survey, the following was noted: (1)
Subsurface sediments encountered were predominantly fine grained to coarse grained sands and
sand-silt mixture. A gravel pocket was encountered at 20 feet in Well TX-M2. (2) Although the
gravel is capable of transmitting ground water at a high rate, the low permeability sand-silt soils
surrounding it severely restrict the movement of ground water. (3) The permeability of the soils
below the solid waste cell is very low, ranging from 10-7 to 10-8 cm/sec. (4) Soil pH was
generally above 5.0, which creates conditions conducive to heavy metal precipitation, Information
provided indicated that leachate was observed trickling from the landfill. During a recent site visit
by COE personnel, no leachate was observed. Based on the past investigations, the potential for
impact by leachate to soil beneath the landfill is considered high, although the potential for impact
to soils adjacent to the landfill is low.

4,3.4.3 Surface Water

Two surface-water sampling locations (TX-S1 and TX-S2) were sampled in the 1982
Environmental Science and Engineering investigation (see Figure 4.10). The results from the
analyses of the 1982 survey are provided in Appendices 4.6 through 4.13. Chemical data from the
site indicated that the surface water in the area is not being significantly degraded by the past
operation of the Tac-X Landfill. Although iron concentrations in the surface water near the landfill
were reported high (0.613 to 10.2 ppm), concentrations near background values for iron were
reported a short distance from the landfill. Therefore, the potential for releases to surface water is

low,
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4.3.5 Proposed Work and Sample Analyses

003):

4,3,5.1 General

The following work is proposed for the Phase I investigation at the TAC-X Landfill (FST-

1)

2)

3)

4)

5)

6)

7)

8)

9)

Four wells were constructed here in 1980 (TX-M1, TX-M2, TX-M3, and TX-M4},
These appear to be in good condition.

Existing topographic and potentiometric maps are submitied as Figures 4.10 and
4.11.

Surface and ground-water analyses already performed are submitted in Appendices
4.6 through 4.13,

The existing well construction information will be submitted in the Phase I RFI

report.
Submit analysis of leachate, if found. If this is not possible, a suitable substitute
sample of leachate (if possible) or of soil or surface water will be analyzed for pH,

specific conductance, VOCs, RCRA metals, pesticides, and PCBs.

The general ground-water flow direction at the site will be determined. The rate of

flow will be determined in Phase 11, if necessary.

The existing wells will be sampled per GA EPD recommendations for pH, specific
conductance, VOCs, RCRA metals, pesticides and PCBs.

Well protection for the existing wells will be installed to include protective casing,
locking well covers, and protective posts at the concrete well pads.

One representative north-south and one east-west cross section of the 4 existing
wells in the Tac-X Landfill will be submitted in the Phase ] RFI report.

GERAGHTY & MILLER, INC.
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10) A brief description of the present site conditions will be provided.

11)  Soil permeability tests are included in Appendix 4.12. The soil permeability will be
investigated further, if necessary.

12)  One upgradient and one downgradient surface water sample will be collected from
Otter Hole Branch Pond and analyzed according to GA EPD recommendations for
pH, specific conductivity, VOC, RCRA metals, pesticides, and PCBs.

13) A surface water flow map will be included in the Phase I REI report.

4.3.5.2 Field Sampling Plan

In accordance with the GA EPD's recommendations, leachate from the landfill will be
sampled one time and analyzed for pH by EPA Methods 9040/90435, specific conductance by EPA
Method 9050, VOCs by EPA Method 8240. RCRA metals by EPA Methods 6010 + 7470/7471 +
7060 + 7421 + 7740, and pesticides and PCBs by EPA Method 8080, A duplication/split analyses
will be run on the samples collected. Field measurements for specific conductivity and pH will be
recorded for each sample.

The existing four wells will be sampled and analyzed for pH by EPA Method 9040/9045,
specific conductance by EPA Method 9050, VOCs by EPA Method 8240, RCRA metals by EPA
Methods 6010 + 7470/7471 + 7060 + 7421 + 7740, and pesticides and PCBs by EPA Method
8080. One trip blank will be submitted for QA/QC analysis. One upgradient and one
downgradient surface water sample will be collected and analyzed for the same constituents as the
four monitoring wells. If further drainage ditches are identified, than an additional upgradient and
downgradient surface water sample for each drainage ditch will be collected and analyzed. Field
measurements for specific conductivity and pH will be recorded for each sample. Refer to Table
6.1 for sampling summary. Field sampling will follow procedures found in the QAPP
(Attachment A) and the Field Sampling Approach (Section 6.0). Additional wells, if needed, wilt
be proposed in the Phase II Investigation,

GERAGHTY & MILLER. INC,
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4.4 The Burn Pits (FST-004A to FST-004G)

4.4.1 Site Description and History

Seven separate burn pits are located around the cantonment area as shown in Figures 4,12
(Burn Pits A, B, C, and D) and 4.13 (Burn Pits E, F, and G). Six were used (Burn Pits A, B, C,
D, E, and F) and are subject to the RFI. Burn Pit G was cleared but was never used. The six burn
pits used, presumably have been in existence since the beginning of Fort Stewart operations and
have been used at various times to burn combustible solid waste (i.e. construction debris, tree
limbs, etc.). The sites differ in location and size. A topographic map is provided on the six sites

that were used.

Burn Pit A (10+ acres) is located approximately 1200 feet southwest of Fort Stewart,
Route 38 from the junction of Fort Stewart 40 and Fort Stewart 38 (Figure 4.14). Burn Pit B (3%
acres) is located approximately 200 feet northeast on Fort Stewart 90 from the junction of Fort
Stewart 90 and the cutoff to State Route 196 (Figure 4.15). Burn Pit C (7 acres) is located
approximately 300 feet west on Fort Stewart 90 from the junction of 15th Street and Fort Stewart
90 (Figure 4.16). Burn Pit D (10+ acres) is located approximately 500 feet west on Fort Stewart
90 from the junction of Fort Stewart 90 and 6th Street (Figure 4.17). Burn Pit E (1% acre) is
tocated approximately 800 feet east of Fort Stewart 144 from the junction of Fort Stewart 144 and
Fort Stewart 50 (Figure 4.18). Burn Pit F (3% acres) is located approximatety 3400 feet south on
Fort Stewart 51 from the junction of Fort Stewart 51 and State Route 144 (Figure 4.19). Burn Pit
G (never utilized) is located near the junction of Fort Stewart 51 and US 82, )

Currently, five of the burn pits are inactive and have not been used for some time (Bumn
Pits B, C, D, E and, F). The actual time of operation is undetermined. Burn Pit A was observed

being used during the initial site visit (November 1, 1990).

4.4.2 Previous Investigations

No previous investigations have been conducted at Fort Stewart that characterize the nature
of the burn pits or any releases to the environment that may have occurred. However, two

previous reports describing the SWMUs at Fort Stewart (U.S. Army Environmental Hygiene
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Agency 1988 and U.S. Army Environmental Hygiene Agency 1987) did mention the burn pits.

No detailed investigations were conducted or mentioned in those reports.

4.4.3 Waste Characterization

The waste characterization of Burn Pits A through F include scrap lumber, timber cuttings,

dumping construction and demolition waste, ashes, concrete trunks, and dirt from excavations.

Personal communication with employees of Fort Stewart (pers. comm. Tommy Houston 1990}

indicated that no fuels or solvents were used as ignition sources at these burn pits.

4.4.4 Potential for Releases/Known Releases

The REA report indicated that no evidence of a release to the environment was apparent,

However, it was also mentioned that if contaminants were present, the likely migration pathway
would be to ground water. No ground-water monitoring wells have been installed at these sites

and no past sampling has been conducted to characterize and verify releases to the environment.

4.4.5 Proposed Work and Sample Analyses

4.4,5.1 General

The following work is proposed for the Phase I investigation at Burn Pits FST-004A
through FST-004G:

i) A minimum ground-water detection system is needed at six of the sites. Four wells
will be installed at each site and sampled according to GA EPD recommendations.
The samples will be analyzed for pH, specific conductance, VOCs, and RCRA
metals.

2) A topographic survey was done in August 1990 by the COE at the six sites. Boring

locations and other required information will be added to the maps and will be
submitted in the Phase I RFI report.

GERAGHTY & MILLER. INC.
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3 One round of water-level data will be collected and used to determine ground-water
flow direction. A potentiometric map of each site will be constructed. The rate of
ground-water flow will be determined by tests in the Phase II investigation, if

necessary.

4) Site FST-004G was cleared but never used as a burning area. It presently is grown
over with small trees, brush, small palmettos, and grass. A detailed description of
this site and the fact that it was never used will be prepared and submitted in the
Phase I RFI report.

4.4.5.2 Soil Boring and Monitor-Well Installation Plan

Geraghty and Miller will install four ground-water monitoring wells at each burn pit (FST-
004A through FST-004F) for a total of 24 wells. The hollow-stem auger method will be utilized to
install the wells. Proposed well placement is shown in Figures 4.14-4.19. The monitoring wells
will be installed with a 10 foot screen to a depth of 5-8 feet into the saturated zone of the surficial
sand aquifer in accordance with the Field Sampling Approach (Section 6.0). Well protection
around each well will be installed to include concrete pads, protective casing, locking well covers,
and protective posts at the corners of the well pads. The existing upgradient well will be
abandoned in accordance with the Field Sampling Approach, Section 6.0.

4,4,5.3 Field Sampling Plan

In accordance with the GA EPD's recommendations, the 24 wells will be sampled once and
the samples will be submitted for analyses of VOCs by EPA Method 8240, RCRA metals by EPA
Methods 6010 + 7470/7471 + 7060 + 7421 + 7740, pH by EPA Methods 9040/9045, and specific
conductance by EPA Method 9050. One extra sample will be collected for {ab duplication/split
analysis. One equipment blank and two trip blanks will be submitted for QA/QC analysis. Field
measurements for specific conductivity and pH will be recorded for each sample set in the field.
Refer to Table 6.1 for sampling summary. Field sampling will follow procedures found in the
QAPP (Attachment A) and the Field Sampling Approach (Section 6.0). The Phase [ Report will

include recommendations for the Phase II Investigation, if any.

GERAGHTY & MILLER. INC.
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4,5  The EOD Area (EST-()9)

4.5.1 Site Description and History

EOD Area FST-009 is located 11 miles north of the cantonment area and 1 mile east of
Georgia Highway 119 (Figure 4.20) in designated area B-12 (Figure 4.21) on the Fort Stewart
Military Installation Map. EOD Area FST-009 was operated from 1979 to 1983 where open
detonation of unexploded ordnance took place. There are three blast craters occupying a total area
of approximately 2 acres. As indicated in the initial RFA (U.S. Army Environmental Hygiene
Agency 1988), the craters in the ground contained no solid waste, other than smﬁli bits of shrapnel

and no evidence of ashes or charred ground from the explosions.

4.5.2 Previous Investigations

EOD Area EST-009 was previously investigated as part of the initial RFA by U.S. Army
Environmental Hygiene Agency in April 1987. The results from that investigation were referenced
in two subsequent documents: 1) the 1988 Environmental Program Review No. 32-24-7038-89
by the U.S. Army Environmental Hygiene Agency, and 2) Evaluation of Solid Waste Management
Units by the U.S. Army Environmental Hygiene Agency.

Soil sampling conducted by U.S. Army Environmental Hygiene Agency during the 1987
study was performed at EOD Area FST-009 (Figure 4.22). As indicated in the initial RFA (U.S.
Army Environmental Hygiene Agency, 1988), laboratory analyses (Appendix 4.16) on the soil
indicated no significant soil contamination.

4.5.3 Waste Characterization

The waste characterization of the EOD Area FST-009 as indicated in the initial RFA
(USEAH 1988) includes excess artillery powder bags, small arms rounds, artillery and mortar
rounds, illuminating projectiles, pyrotechnics, bulk explosives, rockets, propellant, and regular
and smoke grenades. According to EOD personnel, there are no records or information indicating
any disposal of CB agents, acids, solvents, or other hazardous or toxic substances in the EOD area
(Environmental Science and Engineering 1983).

GERAGHTY & MILLER, INC.
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4.5.4 Potential for Releases/Known Releases

During the U.S. Army Environmental Hygiene Agency 1987 soils survey, sampling crews
conducted a transect across EOD Area FST-009 collecting 10 samples at 40-foot intervals, each
oriented to intersect as many craters as possible. The crew limited soil sampling to the uppermost
I inch of soil due to the safety precautions associated with unexploded ordnance. The samples
were analyzed for metals using total digestion procedure (total metals) and the Toxicity Extraction
Procedure (EP Tox).

Metals analysis from the 1987 United States Army Environmental Hygiene Agency survey
of the samples collected at EOD Area FST-009 are presented below (Appendix 4.16). As
indicated in that report, the analysis for total metals showed the existence of various levels of
arsenic (3.91 to 12.9 ppm), barium (5.33 to 11.5 ppm), mercury (0.368 to 0.429 ppm), and lead
(30.1 10 116.0 ppm) in all of the samples. These metals were also found in the background
samples in approximately the same concentration. The conclusion drawn were that these metals
may be indigenous to the soils of this area. Other metals reported in those samples were selenium
to 0.259 ppm (I of 10 samples), total chromium ranging from 4.55 to 4.78 ppm (3 of 109
samples), and cadmium ranging from 1.84 to 25.4 ppm (8 of 10 samples). The report went on to
say that the analysis for EP Tox metals failed to reveal the existence of any of these compounds
above the detection limit of the analysis. The conclusion of the investigation reported that although
the metals were present, the compounds are not leachable as defined by the EP Tox, and as a
result, are not mobile in the soil posing no risk to human health or the environment.

4,55 Proposed Work and Sample Analvses

4,5.5.1 General

The following work is proposed for the Phase I investigation at EOD Area (FST-009):

1) Soil sample data from April 1987 is submitted in Appendix 4.16.

2) A map will be prepared showing locations and depth of the samples.

GERAGHTY & MILLER, INC.
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3) Soil samples will be collected in the approximate location of the blast craters and
analyzed according to GA EPD recommendations for pH, specific conductance,
RCRA metals, and explosive residue.

4) The need for ground-water monitoring wells will be determined from data collected
during the Phase I investigation and may be recommended for Phase I1.

4.5.5.2 Field Sampling Plan

Surface soils in the blast craters will be sampled at five locations in EOD area FST-009 and
analyzed for pH by EPA Methods 904079045, specific conductance by EPA Method 9050, RCRA
metals by EPA Methods 6010 + 7470/7471 + 7060 + 7421 + 7740, and explosive residue by EPA
Method 8350. One additional background sample will be collected and analyzed for the same
parameters. One equipment blank will be submitted for QA/QC analysis, One extra sample will be
collected for lab duplication/split analysis. Refer to Table 6.1 for sampling summary. Field
sampling will follow procedures found in the QAPP (Attachment A) and the Field Sampling
Approach (Section 6.0). The need for ground-water monitoring or additional sampling will be
proposed and completed during Phase I1.

4.6 The EOD Area (FST- 010)

4.6.1 Site Description and History

EOD Area FST-010 is located 4 miles north of the cantonment area and 1 mile east of
Georgia Highway 119 (see Figure 4.20) in designated Area B-8 (Figure 4.23) on the Fort Stewart
Installation Map. EOD Area FST-010 was operated from 1975 to 1980 where open detonation of
unexploded ordnance took place. There is one trench with a total area of 2 acres. As indicated in
the initial RFA (U.S. Army Environmental Hygiene Agency 1988), the craters in the ground
contained no solid waste, other than small bits of shrapnel, and no evidence of ashes or charred

ground from the explosions.

GERAGHTY & MILLER, INC.
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4.6.2 Previous Investigations

EOD Area FST-010 was previously investigated as part of the initial RFA by U.S. Army
Environmental Hygiene Agency in April 1987. The results from that investigation were referenced
in two subsequent documents: 1) the 1988 Environmental Program Review No. 32-24-7038-89
by the U.S. Army Environmental Hygiene Agency, and 2) Evaluation of Solid Waste Management
Units by the U.S. Army Environmental Hygiene Agency.

Soil sampling conducted by U.S. Army Environmental Hygiene Agency during the 1987
study was performed at EOD Area FST-010 (Figure 4.24). As indicated in the initial RFA (U.S.
Army Environmental Hygiene Agency, 1988), laboratory analyses (Appendix 4.16) on the soil

indicated no significant soil contamination,
4.6.3 Waste Characterization

The waste characterization of the EOD areas as indicated in the initial RFA (USEAH 1988)

includes excess artillery powder bags, small arms rounds, artillery and mortar rounds, illuminating

projectiles, pyrotechnics, bulk explosives, rockets, propellant, and regular and smoke grenades.

According to EOD personnel, there are no records or information indicating any disposal of CB
agents, acids, solvents, or other hazardous or toxic substances in the EOD area (Environmental

Science and Engineering 1983).

4.6.4 Potential for Releases/Known Releases

During the U.S. Army Environmental Hygiene Agency 1987 soils survey, sampling crews
conducted a transect across EOD Area FST-010 collecting 10 samples at 40-foot intervals, each
oriented to intersect as many craters as possible. The crew limited soil sampling to the uppermost
I inch of soil due to the safety precautions associated with unexploded ordnance. The samples
were analyzed for metals using total digestion procedure (total metals) and the EP Tox.

Metals analysis from the 1987 U.S. Army Environmental Hygiene Agency survey of the
samples collected at EOD Area FST-010 are presented below (Appendix 4.16). As written in that
report, the analysis for total metals showed the existence of various levels of arsenic (1.98 to 9.91
ppm), barium (9.72 to 50.6 ppm), mercury (0.394 to 0.400 ppm), and lead (97.8 to 3281.0 ppm)

GERAGHTY & MILLER. INC.
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in all of the samples. These metals were also found in the background samples in approximately

the same concentration, Only, the lead data revealed results which were significantly higher than
the concentration in the background samples. The report also indicated that, other metals found in
these samples were selenium to 0.257 ppm (1 of 9 samples), total chromium ranging from 9.00 to
10.4 ppm (2 of 9 samples), and cadmium ranging from 1.98 to 26.0 ppm (3 of 9 samples). The
analysis for EP Tox metals failed to reveal the existence of any of these compounds above the
detection limit of the analysis. The conclusions drawn were that although the compounds existed
in the soil, they were not leachable as defined by the EP Tox. The report indicated that the

compounds were not mobile in the soil and did not pose a risk to human health or the environment.
4.6.5 Proposed Work and Sample Analyses

4.6.5.1 General

The following work is proposed for the Phase I investigation at EOD Area (FST-010);

1) The soil sample data from April 1987 is submitted in Appendix 4.14,

2) A map will be prepared showing locations and depth of the samples.

3) Soil samples will be collected in the approximate location of the blast craters and

analyzed according to GA EPD recommendations for pH, specific conductance,

RCRA metals, and explosive residue.

4) The need for ground-water monitoring wells will be determined from data collected
during the Phase I investigation and may be recommended for Phase 11.

4.6.5.2 Field Sampling Plan

Surface soils in the blast craters will be sampled at five locations in EOD area FST-010 and
analyzed for pH by EPA Methods 9040/9045, specific conductance by EPA Method 9050, RCRA
metals by EPA Methods 6010 + 7470/7471 + 7060 + 7421 + 7740, and explosive residue by EPA
Method 8350. One additional background sample will be collected and analyzed for the same
parameters. Refer to Table 6.1 for sampling summary. Field sampling will follow procedures

GERAGHTY & MILLER, INC.
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found in the QAPP (Attachment A) and the Field Sampling Approach (Section 6.0). The need for
ground-water monitoring or additional sampling will be proposed and completed during Phase II.

4.7  EOD Area (FST-011

4.7.1 Site Description and History

EOD Area FST-011 is located 3 miles northeast of the cantonment area, about 2 miles south
of Georgia Highway 144 and 1 mile northeast of Wright Army Airfield (see Figure 4.20) in
designated Area A-16 on the Fort Stewart Military Installation Map (Figure 4.25). EOD Area FST-
011 was operated from 1953 to 1975 where open detonation of unexploded ordnance took place.
There are numerous blast craters spread out over nearly 10 acres. As indicated in the initial RFA it
is difficult to distinguish this site from the surrounding forest since it has become overgrown with
trees and bushes.

4.7.2 Previous Investigations

EOD Area FST-011 was previously investigated as part of the initial RFA by U.S. Army
Environmental Hygiene Agency in April 1987, The results from that investi gation were referenced
in two subsequent documents: 1) the 1988 Environmental Program Review No. 32-24-7038-89
by the U.S. Army Environmental Hygiene Agency, and 2) Evaluation of Solid Waste Management
Units by the U.S. Army Environmental Hygiene Agency.

Soil sampling conducted by U.S. Army Environmental Hygiene Agency during the 1987
study was performed at EOD Area FST-011 (Figure 4.26). As indicated in the initial RFA (U.S.
Army Environmental Hygiene Agency, 1988), laboratory analyses (Appendix 4.16) on the soil

indicated no significant soil contamination.
4.7.3 Waste Characterization

The waste characterization of the EQD areas as indicated in the initial RFA (USEAH 1988)
includes excess artillery powder bags, small arms rounds, artillery and mortar rounds, illuminating

projectiles, pyrotechnics, bulk explosives, rockets, propellant, and regular and smoke grenades.
According to EOD personnel, there are no records or information indicating any disposal of CB

GERAGHTY & MILLER, INC.
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agents, acids, solvents, or other hazardous or toxic substances in the EOD area (Environmental

Science and Engineering 1983).

4.7.4 Potential for Releases/Known Releases

During the U.S. Army Environmental Hygiene Agency 1987 soils survey, sampling crews
conducted a transect across EOD Area EST-011 collecting 10 samples at 40-foot intervals, each
oriented to intersect as many craters as possible. The crew limited soil sampling to the uppermost
1 inch of soil due to the safety precautions associated with unexploded ordnance. The samples
were analyzed for metals using total digestion procedure (total metals) and the EP TOX.

Metals analysis from the 1987 U.S. Army Environmental Hygiene Agency Survey of the
samples collected at EOD Area FST-011 are presented below (Appendix 4.16). As written in that
report, the analysis for total metals showed the existence of various levels of arsenic (1.98 to 21.4
ppm), barium (2.78 to 8.17 ppm), mercury (0.395 to 0.414 ppm), and lead (35.8 to 432.0 ppm)
in all of the samples. These metals were also found in the background samples in approximately
the same concentration, The report indicated that two samples collected from this area contained
levels of total lead (432 ppm and 191 ppm) which significantly exceeded the lead concentrations in
the background samples.

Other metals found in these samples were selenium to 0.787 ppm (1 of 9 samples), total
chromium ranging from 3.69 to 4.35 ppm (3 of 9 samples), and cadmium ranging from 1.98 to
518.0 ppm (8 of 9 samples). The analysis for EP Tox metals failed to reveal the existence of any
of these metals above the detection limit of the analysis, except for one sample. Sampie 30 from
the berm of the main crater (central crater) contained (.43 milligrams per liter (mg/L.) cadmium,
This result is less than the 1.0 mg/l. RCRA criteria for hazardous waste as outlined by 40 CFR
261.24, Therefore, these results failed to show that this‘llarea contains hazardous wastes (HWs) as
defined by 40 CFR 261.24. The conclusions of the report were that although the metals exist in
the soil, they are not leachable as defined by EP Tox. Thus, the report indicated that these metals

were not mobile in the soil and did not pose a risk to human health or the environment.
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4.7.5 Proposed Work and Sample Analyses

4.7.5.1 General

The following work is proposed for the Phase I investigation:

1y

2)

3)

4)

The soil sample data from April 1987 is submitted in Appendix 4.14.
A map will be prepared showing locations and depth of the sampies.
Soil samples will be collected in the approximate location of the blast craters
and analyzed according to GA EPD recommendations for pH, specitic conductance,

RCRA metals, and explosive residue.

The need for ground-water monitoring wells will be determined from data collected

during the Phase I investigation and may be recommended for Phase I1.

4.7.5.2 Field Sampling Plan

Surface soils in the blast craters will be sampled at five locations in EOD area FST-01! and
analyzed for pH by EPA Methods 9040/9045, specific conductance by EPA Method 9050, RCRA
metals by EPA Methods 6010 + 7470/7471 + 7060 + 7421-+ 7740, and explosive residue by EPA

Method 8350. One additional background sample will be collected and analyzed for the same

parameters. One extra sample set and equipment blank for explosive residue will be collected for
lab duplication/split analysis and QA/QC. Refer to Table 6.1 for sampling summary. Field
sampling will follow procedures found in the QAPP (Attachment A) and the Field Sampling
Approach (Section 6.0). The need for ground-water monitoring or additional sampling will be

proposed and completed during Phase 11
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4.8 The Current EOD Area (FST-012)

4.8.1 Site Description and History

The current EOD Area (FST-012) is located between the Artillery lmpact Area and the
Small Arms Impact Area south of the Canoochee River (see Figure 4.20) in the designated EOD
area between B-9 and B-3, approximately 6 miles north of the cantonment area (Figure 4.27). The
current EOD Area (FST-012) has been in operation from 1987 to the present. Disposal of
unexploded ordnance is completed by thermal treatment methods. This area consists of blast

craters occupying a total of approximately 3 acres.

4.8.2 Previous Investigations

None of the past soil investigation included the current EOD Area (FST-012).

Consequently, no information is available for this unit.

4.8.3 Waste Characterization

The waste characterization of the EOD areas as indicated in the initial RFA (USEAH 1988)
includes excess artillery powder bags, small arms rounds, artillery and mortar rounds, illuminating
projectiles, pyrotechnics, bulk explosives, rockets, propellant, and regular and smoke grenades.
More recent wastes found in the current EOD area, include unserviceable light antitank weapons
(LAWs), dragons, and 2.75-inch rocket motors (U.S. Army Environmental Hygiene Agency
1987, U.S. Army Environmental Hygiene Agency 1988). According to EOD personnel, there
are no records or information indicating any disposal of CB agents, acids, solvents, or other

hazardous or toxic substances in the EOD area (Environmenta! Science and Engineering 1983).

4.8.4 Potential for Releases/Known Releases

None of the past soil investigations included the current EOD Area (FST-012).

Consequently, no information is available to characterize the waste material at this unit. The

potential for release would be similar to the other areas. No releases have been documented.

GERAGHTY & MILLER, INC.
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4.8.5 Proposed Work and Sample Analyses

4.8.5.1 General

The following work is proposed for the Phase [ investigation at the current EOD Area (FST-
012).

1) The blast area craters will be sampled according to GA EPD recommendations for

pH, specific conductance, RCRA metals, and explosive residue.

2) A map showing sampling locations and depths will be prepared and submitted.

3) Soil samples will be collected in the approximate location of the blast craters
(Figures 4.27A) and analyzed according to GA EPD recommendations for pH,

specific conductance, RCRA metals, and explosive residue.

4) The need for ground-water monitoring wells will be determined from data collected

during the Phase I investigation and may be reconunended for Phase IL.

4.8.5.2 Field Sampling Plan

Surface soils in the blast craters will be sampled at five sample locations in the current EOD
area FST-012 and analyzed for pH by EPA Methods 9040/9045, specific conductance by EPA
Method 9050, RCRA metals by EPA Methods 6010+ 7470/7471 + 7060 + 7421 + 7740, and
explosive residue by EPA Method 8350. One additional background sample will be collected and
analyzed for the same parameters. Refer to Table 6.1 for sampling summary. Field sampling will
follow procedures found in the QAPP (Attachment A) and the Field Sampling Approach (Section
6.0). The need for ground-water monitoring or additional sampling will be proposed and

completed during Phase IL
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4.9  The Old Fire Training Pit (FST-014)

4.9.1 Site Description and History

The old fire training pit (FST-014) is located on the southwest boundary of the cantonment
area across road FTS 90 from Zouck's Cemetery, behind the current facility engineering storage
yard (Figure 4.28), During the 1940s to the 1950s, crash response crews used this area for fire
fighting training exercises, burning waste oil and petroleum contaminated with water as fuel
(USAEH, 1987). The site has been recently used for storage of leaves and pine needles collected
from the cantonment area. During March 24 to 31, 1987, the northwest portion of the old fire
training pit was actively burning or smoldering due to either spontaneous combustion or being set
on fire. Currently, the site is an open grass field as seen on the November 1, 1990 site visit by
Geraghty & Miller.

4,9.2 Previous Investigations

A previous investigation was completed in March 1987, Hazardous Waste Study No. 37-
26-0127-88 Investigation of Soil Contamination by U.S. Army Environmental Hygiene Agency.
The work was referenced in two subsequent reports: 1) 1988 Environmental Program Review No.
32-24-7038-89 by the U.S. Army Environmental Hygiene Agency, and 2) 1987 Evaluation of
Solid Waste Management Units No. 37-26-1382-88 by the U.S. Army Environmental Hygiene
Agency.

Four boreholes (BH5 to BHS8) were drilled to 5-foot depths by the U.S. Army
Environmental Hygiene Agency (Figure 4.29) to obtain soil samples. Eleven samples were
coliected from these four boreholes and submitted for analyses. The results from these analyses
are presented in Appendix 4.14 and soil boring logs in Appendix 4.15.

4.9.3 Waste Characterization
The fire training arca was used by the crash response crews for training exercises. Fires
were ignited with waste oil and petrolenm contaminated with water as fuel. The waste

characterization of the old fire training pit includes waste oil, solvents, and waste fuels
contaminated with water.

GERAGHTY & MILLER, INC.
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4.9.4 Potential for Releases/Known Releases

During the 1987 U.S. Army Environmental Hygiene Agency survey, 13 soil samples
(including quality control) were collected from four boreholes and from the burn residue in the pi.
The soil samples were submitted for analyses of metals using the total digestion procedures (total
metals) and EP Tox. Additional samples were submitted for analyses of volatile organics (EPA
Method 8240} and base-neutral extractable organics (EPA Method 8270). The complete analytical
results by U.S. Army Environmental Hygicne Agency of the soil samples are included in
Appendix 4.14.

The results of sample analyses indicated no significant contamination. A sample of the
burn residue contained 505 ppm total lead, 25.7 ppm of total cadmium, and 5.9 ppm of total
chromium. The lead concentration in this sample significantly exceeded the lead concentration of
any of the background samples. Three soil samples contained levels of cadmium and chromium
ranging from 1.95 to 4.99 ppm, and 7.17 to 11.9 ppm, respectively. However, the resulis as
determined by the EP Tox test for lead, cadmium, and chromium plus the other metals revealed
that none of the metals were above detection limits (Letter, U.S. Army Environmental Hygiene
Agency, November 18, 1987). The results of the organic analysis indicated that no volatile
organics or acid and base-neutral extractable organics were detected from samples collected in this
area,

The soils in the area consist of fine sands and sandy soils which are well drained and
exhibit an extremely low pH. Ground-water flow and hence migration pathways are inferred to
follow the topography of the area (Figure 4.30), from south to north, The potential for migration
of the fuels or waste oil to the shallow aquifer is high. The past investigations have not

characterized the impact to the ground water.
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4.9.5 Proposed Work and Sample Analyses
4.9.5.1 General
The following work is proposed for the Phase [ investigation at the Old Fire Training Pit
(FST-014):

1 A topographic survey was done in August 1990 by the COE. Well locations will be
shown on the topographic map. This map will be submitted in the Phase I RFI
report.

2) Four ground-water monitoring wells will be constructed at this site which meet all
COE and GA EPD recommendations, One soil sample will be collected from each
monitoring well boring and analyzed for pH, VOCs, total petroleum hydrocarbons
(TPH), and RCRA metals.

i 3) The four new monitoring wells will be sampled and analyzed according to GA EPD
- recommendations for pH, VOCs, TPH, and RCRA metals.

4) One representative north-south and one east-west cross section of the four
monitoring wells in the Old Fire Training Pit will be submitted in the final RFI
report (Phase I).

5) One round of water-level data will be collected and used to determine ground-water
flow direction, A potentiometric map of the site will be prepared and submitted.
Ground-water flow rate will be determined in the Phase II investigation.

6) Soil sample data from April 1987 is submitted for GA EPD review in Appendix
4.14,

4.9.5.2 Soil Boring and Monitor-Well Installation Plan

Four ground-water monitoring wells (one upgradient and three downgradient), will be

{ installed. These monitoring wells will be installed by drilling with a rig (hollow-stem auger
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method). Proposed well placement is shown in Figure 4.30. The monitoring wells will be
installed with a 10 foot screen to a depth of 5-8 feet into the saturated zone of the surficial sand
aquifer in accordance with the Field Sampling Approach (Section 6.0)., Well protection around
each well will be installed to include concrete pads, protective casing, locking well covers, and

protective posts at the corners of the well pads.

4.9.5.3 Field Sampling Plan

In accordance with GA EPD's recommendations, the four wells will be sampled once and
analyzed for VOCs by EPA Method 8240, pH by EPA Methods 9040/9045, RCRA metals by EPA
Methods 6010 + 7470/7471 + 7060 + 7421 + 7740, and TPH by EPA Method 8015. Onec
equipment blank and one trip blank will be submitted for QA/QC analysis, One sample set will be
submitted for lab duplication/split and rinsate analyses. Field measurements for specific
conductivity and pH will be recorded for each well.

Soil samples will be collected every 2 feet during drilling, to the depth of the well. Soil
samples will be collected from the ground surface to the water table. Each sample will be screened
in the field with an organic vapor analyzer with a flame ionization detector (OVA-FID). The one
sample that yields the highest reading or appears contaminated will be retained for analysis, If
none of the samples appear to be contaminated, the sample above the water table will be retained

for testing.

The soil sample will be analyzed in accordance with GA EPDs recommendations for VOCs
by EPA Method 8240, pH by EPA Methods 9040/9045, RCRA metals by EPA Methods 6010 +
1470771471 + 7060 + 7421 + 7740, and TPH by EPA Method 8015. One extra sample set of soil
and ground water will be submitted for lab duplication/split analyses. One equipment blank will be
submitted for QA/QC analysis, and one trip blank for soil and ground water. Refer to Table 6.1
for sampling summary. Field sampling will follow procedures found in the QAPP (Attachment A)
and the Field Sampling Approach (Section 6.0). Additional wells, if needed, will be proposed in
the Phase II investigation,

GERAGHTY & MILLER. INC.
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4.10 DRMO Hazardous Waste Storage Area (FST-017)

4.10.1 Site Description and History

The DRMO Hazardous Waste Storage Area (FST-017) is located in the cantonment area on
the west side of Building 1152 (Figure 4.31A). The storage area dimensions were 25 feet wide
by 50 feet long. According to the Environmental Program Review (U.S. Army Environmental
Hygiene Agency,1988), the storage area was neat, with most containers of waste in over pack
containers and no evidence of any leaks or spills on the asphalt surface.

This area stored hazardous waste from 1985 until 1988. Hazardous waste is no longer
stored at this site, The U.S. Army Environmental Hygiene Agency report noted that some previous
labelling and packaging of hazardous waste has not conformed to all federal and DOT regulations
(40 CFR 262.30, 40 CFR 262.32, 40 CFR 262.31, and 40 CFR 172). Also, sometimes the
original manifest was prepared incorrectly.

4.10.2 Previous Investigations

No investigations have been conducted at the Hazardous Waste Storage Aréa (FST-017) to
evaluate releases to the environment. Two reports on SWMUs at Fort Stewart generated as part of
the initial RFA, mentioned the DRMO Hazardous Waste Storage Area: 1) 1988 Environmental
Program Review No. 32-24-7038-89 by the U.S. Army Environmental Hygiene Agency, and 2)
1987 Evaluation of Solid Waste Management Units No. 37-26-1382-88 by the U.S. Army
Environmental Hygiene Agency.

4.10.3 Waste Characterization

The waste characterization for the DRMO hazardous waste storage area includes lead-acid
batteries which are palletized and covered, leaking drums of hazardous materials in over-pack

containers, spill cleanup residue in over-pack containers, and drums of excess hazardous materials.

GERAGHTY & MILLER, INC.
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4.10.4 Potential for Releases/Known Releases

Ground-water flow migration pathways are inferred to follow the topography (Figure
4.31B) from the northeast 1o southwest. No evidence of release is apparent according to
documentation available. However, as indicated in the initial RFA report (No. 37-26-1382-88) the
potential for a release to be carried to surrounding surface waters in an adjacent ditch is moderate.

4.10.5 Proposed Work and Sample Analyses
" 4.10.5.1 General

The following work is proposed for the Phase I investigation at the DRMO Hazardous
Waste Storage Area (FST-017):

1) Soil samples shall be collected upgradient and downgradient of the former storage
area.
2) Hazardous waste is no longer stored at this site, therefore a description of the

current site conditions will be submitted in the Phase I RFI report,

3) As-built drawings with topography of the site are available and are submitted as
Figure 4.31B,

4.10.5.2 Soil Boring and Monitor-Well Installation Plan

Four soil borings will be collected on the downgradient side of the former storage area.
These soil borings will be installed using the hand-auger method. The soil borings will be
installed to a depth of 2 feet into the saturated zone of the surficial sand aquifer in accordance with
the Field Sampling Approach (Section 6.0).

4.10.5.3 Field Sampling Plan

Soil samples will be collected from every hand auger bucket during installation of the
boring. Soil samples will be collected from the ground surface to the water table. Each sample

GERAGHTY & MILLER, INC.
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will be screened with an OVA-FID, The one sample that yields the highest reading or appears
contaminated will be retained for analysis. If none of the samples appear to be contaminated, the
sample above the water table will be retained for testing. In accordance with the GA EPD's
recommendations, sample analysis will include VOCs by EPA Method 8240 and all TCLP
constituents. One extra TCLP sample set will be submitted for matrix analysis. One trip blank
will be submitted for QA/QC analysis. Refer to Table 6.1 for sampling summary. Field sampling
will follow procedures found in the QAPP (Attachment A) and the Field Sampling Approach
(Section 6.0). If @ minimum groundwater detection system is warranted; this will be proposed in
the Phase 1 RFI Report.

4.11 The Industrial Wastewater Treatment Plant (FST-018)

4.11.1 Site Description and History

The Industrial Wastewater Treatment Plan (IWTP) (EST-018) is located on the western
portion of the cantonment area west of Building 4420 (Figure 4.32). The IWTP has been in
operation since 1981. It consists of a pump station, bar screens, an 18-inch Parshall flume, three
25 foot x 100 foot sedimentation and oil separation basins with slotted pipe oil skimmers, a 5
million gallon (MG) flow equalization basin, four 107 foot x 328 foot sand filters, and a final 12-
inch Parshall flume for measuring IWTP effluent flow (Figure 4.33). A small building adjacent to
the influent structure contains lab and storage space. A schematic of the IWTP and plant design

specifications are shown in Figure 4.34,

Wastewater dewatering from wash racks, grease racks, and maintenance areas flow from a
lift station to three sedimentation basins, which have oil skimming systems. Solids settle in the
sedimentation basins. Basins are drained when sufficient amount of solids have accumulated in the
process of dewatering the sludge. The sludge that accumulates in the sludge holding tanks is
periodically removed to the sewage treatment plant where it is pumped into the aerobic digester for
treatment and dewatering. There is a 4000-gallon underground waste oil tank at this site that
overflowed in 1989, The oil in the 4000-gallon storage tank is pumped out every one to two
weeks to a tank truck and transferred to a 10,000-gallon storage tank. No previous history of the
tank is known, This tank is not part of FST-025.
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4.11.2 Previous Investigations

Three previous investigations were conducted at this site: 1) 1983 Environmental Science
and Engineering Installation Assessment of Headquartets, 2) 1985 Wastewater Quality
Engincering Consultation No. 32-62-0130-86 by United States Army Environmental Hygiene
Agency, and 3) 1988 Environmental Program Review No. 32-24-7038-89 by the U.S. Army
Environmental Hygiene Agency. The first two reports are referenced in the initial RFA, U.S.
Army Environmental Hygiene Agency 1987 Evaluation of Solid Waste Management Units, No. 37-
26-1382-88. The industrial wastewater also includes the discharge from the Central Energy Wood
Fired Boiler stack scrubber. This is predominantly carbon, ash, and by products of combustion.

4,11.3 Waste Characterization

Wastewater from the wash racks, grease racks, and maintenance areas is the waste
introduced to the treatment plant. A general characterization of the IWTP Sludge Tanks includes
oily sludge, methylene chloride degreaser and crankcase oil.

An analysis of the sludge samples was completed during the 1985 U.5. Army
Environmental Hygiene Agency survey to determine if the sludge or wastewater would be
classified as hazardous wastes. The analyses were performed for flashpoint (ignitable waste), PCB
content, EP Toxicity Metals and Oily Waste Extraction Procedure. The results of those analyses
from 1985 U.S. Army Environmental Hygiene Agency are provided in Appendices 4.16 through
4.22.

The results of the analysis reported the flashpoint of all samples was greater than 140°F;
therefore, the wastes were not considered ignitable. In all cases, the PCB concentrations were less
than the detectable limit of 7.0 ppm. The metals concentrations determined by the extraction
procedures {Methods 1310 and 1330) were well below the maximum concentration at which the
waste is characterized hazardous by EP toxicity. Only cadmium was found above detectable
limits. A cadmium concentration of 0.14 mg/L. was found in the sludge samples which is well
below the maximum concentration of 1.0 mg/L.

Samples of the wastewater and sludge from the 1985 United States Army Environmental

Hygiene Agency study were also analyzed for total metals. Analysis of the samples was
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performed by the U.S. Army Environmental Hygiene Agency following the maximum
concentration of contaminants for characteristic of EP Toxicity (Table 1, 40 CFR 261.24). Results
from these analyses are found in Appendices 4.16 through 4.22, United States Army
Environmental Hygiene Agency defined a level of concern as 100 times the maximum
concentrations of the EP Toxicity Test. Although all the metals concentrations were well below the
level of concern, there were concentrations significantly above the level of detection for chromium
and cadmium in the wastewater, and of barium, chromium, cadmium, and lead in the sludge.
These concentrations of metals indicate that materials containing these metals are entering the IWTP

system.

Sampling for priority pollutants organics was performed in 1985 using USEPA sampling
procedures. However, no trip blanks were analyzed. Due to interference by the high hydrocarbon
content of the wastewater and sludge samples, the detection limits were elevated 10 to 100 times
above the normal detection limits for analyses of the base/neutral extractable organics, the acid
extractables, and the pesticides/PCBs. Because of this, these analyses provide very little |
meaningful information.

The analytical results from 1985 U.S. Army Environmental Hygiene Agency study for
volatile organics show that significant concentrations of 1,1,1, trichloroethane; (i.e., 160-340
ug/g) were present in the wastewater and sludge. Those concentrations indicated that 1,1,1,
trichloroethane (which is used as a degreasing solvent) was present in the IWTP system.

4.11.4 Potential for Releases/Known Releases

Since the IWTP is not designed to handle 1,1,1, trichloroethane; the potential for release by
way of treated wastewater to the surface water is high. The potential for release to the ground
water and soil as indicated in the initial RFA is low. Ground-water flow and hence migration

pathways are inferred to follow the topography.
The waste oil tank on the IWTP site has not been previously investigated. In 1989, the

underground waste oil tank overflowed (due to a design fault in the skimmer), therefore, potential

for release to the soil is high near the tank,
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4.11.5 Proposed Work and Sample Analyses

4.11.5.1 General

The following work is proposed for the Phase I investigation at the Industrial Wastewater
Treatment Plant (FST-018):

1) The sampling and analysis conducted in 1985 is included in Appendices 4.16
through 4.22.

2) The sludge will be resampled and tested for the presence of 1,1,1-trichloroethane,
and other YOCs by EPA Method 8240, ail TCLP constituents, pH by EPA
Methods 9040 and 9045, specific conductance by EPA Method 9050, and
pesticides and PCBs by EPA Method 8080.

3) A detailed description of the sludge tanks and the rest of the site will be submitted to
GA EPD.

4) There is also an underground waste oil tank located near the sludge tank that
overflowed in 1989. Soil samples will be taken next to the tank, on the
downgradient side, to a depth equal to the bottom of the tank, The samples will be
analyzed according to GA EPD recommendations for VOCs (EPA Method 8240),
TPH (EPA Method 80135), specific conductance by EPA Method 9050, and RCRA
metals (EPA Methods 6010 + 7470/7471 + 70060 + 7421 + 7740).

S) The equalization basin influent and effluent wastewater will be sampled per GA
EPD recommendations for VOCs, pH, RCRA metals, pesticides, and PCBs.

0) Three water and three sediment samples will be collected near the influent pipe of
the equalization basin. Water and sediment samples will be collected at four
separate locations around the equalization basin. Sediment from the equalization
basin will be sampled according to GA EPD recommendations for RCRA metals,
VOCs, pH, pesticides, and PCBs., Water samples will be analyzed for RCRA
metals, VOCs, pH, pesticides and PCBs.
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7 The sludge and/or sediment from the sand filters will be sampled per GA EPD
recommendations for all TCLP constituents, VOCs, pH, pesticides, and PCBs.

4.11.5.2 Soil Borings Installation Plan

In accordance with GA EPD's recommendations, four soil borings will be taken next to the
tank, on the downgradient side. Soil borings will be installed using the hand-auger method. The
soil borings will be installed to a depth of the tank in accordance with the Field Sampling Approach
(Section 6.0). OVA-PID or OVA-FID readings will be taken at two-foot intervals. Field sampling
will follow procedures found in the QAPP (Attachment A) and the Field Sampling Approach
(Section 6.0).

4,11.5.3 Field Sampling Plan

Soil samples will be collected from every hand auger bucket during installation of the
boring. Soil samples will be collected from the ground surface to the water table, Each sample
will be screened in the field with an OVA-FID. The one sample that yields the highest reading or
appears contaminated will be retained for analysis. If none of the samples appear to be
contaminated, the first sample above the water table will be retained for testing. The soil sample
lwill be analyzed for RCRA metals (Methods 6010 + 7470/7471 + 7060 + 7421 + 7740), YOCs
(Method 8240), and TPH (EPA Method 8015).

The sludge will be resampled and tested. The sludge will be analyzed for all TCLP
constituents, VOCs (EPA Method 8240), pH (EPA Methods 9040/9045), and pesticides and PCBs
(EPA Method 8080). One extra TCLP sample will be submitted for matrix analysis. One
equipment blank will be submitted for QA/QC analysis. One extra sample set will be submitted for
lab duplication/split analyses resulting in three samples to be analyzed.

One equalization basin influent and effluent wastewater sample will be collected and

analyzed for VOCs by EPA Method 8240, pH by EPA Method 9040/9045, RCRA metals by EPA
Methods 6010 + 7470/7471 + 7060 + 7421 + 7740, pesticides and PCBs by EPA Method 8080.
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One equipment blank will be submitted for QA/QC analysis. One extra sample set will be
submitted for fab duplication/split analyses.

Three water and three sediment samples from near the influent pipe of the equalization
basin and four water and four sediment samples from select areas within the equatization basin will
be collected. The water will be analyzed for RCRA metals by EPA Methods 6010 + 7470/7471 +
7060 + 7421 + 7740, VOCs by EPA Method 8240, pH by EPA Method 904079045 and pesticides
and PCBs by EPA Methods 8080. The sediment will be collected and analyzed for VOCs by EPA
Method 8240, all TCLP constituents, pH by EPA Methods 9040/9045 and pesticides and PCBs by
EPA Method 8080. One sludge/sediment sample will be collected from the sand filters and
analyzed for all TCLP constituents, VOCs by EPA Meihiod 8240, pH by EPA Method 904079045,
and pesticides and PCBs by EPA Method 8080. One extra TCLP sample will be submitted for
matrix analysis. Refer to Table 6.1 for sampling summary. Field sampling will follow procedures
found in the QAPP (Attachment A) and the Field Sampling Approach (Section 6.0). If needed, a
minimum groundwater defection system will be proposed in the Phase I RFI Report.

4.12  The Old Sludge Drying Beds (FST-019)

4.12.1 Site Description and History

The old sludge drying beds are located in the north central portion of the cantonment area in
the P5000 block next to the old sewage treatment plant (Figure 4.35). Sludge from the domestic
wastewater treatment plant was dewatered at this site from the 1960s to 1985. The old sludge
drying beds were closed before a format closure was required. According to Mr. Thomas Houston
(personal communication 1990), these beds were removed and backfilled in 1989, The area
currently has a good grass cover.

4.12.2 Previous Investigations

No previous investigations have been conducted at the old sludge drying beds. They are
included as a SWMU in the 1987 initial RFA, U.S. Army Environmental Hygiene Agency
Evaluation of Solid Waste Management Units publication No. 37-26-1382-88.
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4.12.3 Waste Characterization

The waste characterization of the old sludge drying beds includes sludge from the domestic
wastewater treatment plant incorporated in a sand media. There is a potential for some
contaminants to concentrate in the media but no analysis is available that characterizes the waste.

4.12.4 Potential for Releases/Known Releases

No past sampling of soil or ground water has been conducted at this site to evaluate a

release. The potential for release as evaluated in the initial RFA, was low.

4.12.5 Proposed Work and Sample Analyses

No previous investigations have been conducted at the old sludge drying beds. To facilitate
an evaluation of this site, a description of the current site conditions and the abandonment
procedures followed during closure will be submitted to the state for review. Recommendations
for Phase IT work will be included in the Phase I RFI Report.

4.13 The Wright Air Field Sewage Disposal Beds (Land Spray Application and Lagoon - FST-
020).

4,13.1 Site Description and History

The Wright Air Field sewage disposal bed land spray application and lagoon is located east
of the cantonment area, one-half mile south of Wright Army Airfield (Figure 4.36). According to
1989 Georgia Department of Natural Resources report, the lagoon and land application system has
been active for forty years (1950s to present). Approximately 3000 gallons per day of wastewater
is discharged to a series of two, lined, biological, oxidation lagoons followed by a spray irrigation
field. The primary lagoon was aerated with a floating aerator (U.S. Army Environmental Hygiene
Agency 1988). The estimated capacity of the plant is 24,500 gpd. The facility operates under an

NPDES permit which requires monitoring of seven monitoring wells on a routine basis.
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4.13.2 Previous Investigations

Two previous investigations were conducted at Fort Stewart which included an evaluation
of this site: 1) 1988 Environmental Program Review No. 32-24-7038-89 by the U.S. Army
Environmental Hygiene Agency and, 2) 1983 Installation Assessment of Headquarters by
Environmental Science and Engineering. Two additional reports were prepared which referenced
these investigations: 1) 1987 Evaluation of Solid Waste Management Units by U.S. Army
Environmental Hygiene Agency, No. 37-26-1382-88 and, 2) 1989 Environmental Priorities
Initiative Preliminary Assessment of Fort Stewart by Georgia Department of Natural Resources.

Effluent monitoring has been conducted on a monthly basis at the Wright Air Field Sewage
Disposal Beds. The land application permit summary is listed in Table 4.4. Drilling logs
(Appendix 4.25) provided by the COE (1979) record the boring of four holes (CS-3, A-21, A-22,
A-23) in May 1976 and seven holes (OW-1 through OW-7) in April 1979 (Figure 4.37). No other
information was provided with these drilling logs. Wells were installed in Borings OW-1 through
ow-7.

4.13,3 Waste Characterization

The waste characterization of the Wright Airfield Sewage Beds is treated domestic

wastewaler.

4.13.4 Potential for Releases/Known Releases

No evidence of release is known or has been documented. The potential for release of
wastewater treatment effluent to the surface water exists. The potential for release to soil or ground

water is low because of the solids handling practices.
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Table 4.4 NPDES Permit Efffuent Limitations®, Sewage Treatment Plant (FST-020).

LYARTEA Clecouph 6/30/77 Hufr? thruugh B/la/80
Houthily Weekly Moathtly Yeckly
Pacamecerl| Average Averape Avecage Avecvape

Flow {(MGD) 5.0 5.0
BOD 30 L5 G 9
Suspended Solids 30 05 30 a5
Fecal Coliform Bacteria 200 400 200 400
(total colifocrms pec N
100 mi}
pH (unics) 6.0-9.0 65.0-9.0
Chlorine Residual >0.5 0.5
Ammonia-f¥iccogean —— —= 1. L.3
Dissolved Oxygen - — 6. _—
Noce: All values repocted as ag/l except as noced.

* Based on NPDES permit XNo. CAQO04308 effluenc limicacions.

I'HGD = million gallons per day .
BOD = biochemical oxygen demand.
ml = milliliceres.

Source: EnvﬁonnuxuaIScmnccamjEngkwcdng£983
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4.13.5 Proposed Work and Sample Analyses

4.13.5.1 General

The following work is proposed for the Phase I Investigation at the Wright Air Field

Sewage Disposal Beds:

D FST-020 is a permitted NPDES facility that requires routine sampling of seven
monitoring wells. The well construction logs for these wells are included in
Appendix 4.23.

2) The current conditions of the site and the status of the NPDES permit will be
described in the Phase I Report. Ground-water sampling parameters and sample
collection frequency outlined in the NPDES permit will be investigated and included

into the final plan, if available.

3) All existing ground-water data for the monitoring well system will be investigated

and submitted in the final plan, if available.

4) An investigation into the loading rate for priority pollutants on the spray field will
be conducted. If the information is available, it will be submitted in the Phase I RFI

TepOIt.

5) An expanded summary of the two previous investigations will be included in the

Phase I RFI report, if more information is available.

4.14 The Radiator Shop (FST-024)

4.14.1 Site Description and History

The (new) radiator shop (FST-024A) is located inside building 1070 in the southern
portion of the cantonment area (Figure 4.38).  The old radiator shop is located inside building
1056 (FST-024B) in the southern portion of the cantonment area.  The work area for the new
radiator shop is approximately 20 fect x 20 feet.  The new shop has been in operation since 1980.
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Radiators are repaired by descaling the radiator and soaking it in an aqueous solution of sodium
hydroxide. The next step is to encapsulate this caustic waste solution by mixing it with concrete
and sodium silicate and disposing it in the landfill. The radiator is then leak tested using a
fluorescein dye and painted in a wet curtain spray paint booth. According to the COE (1990),
encapsulating is not performed any longer.

4.14.2 Previous Investigations

Two previous investigations conducted at Fort Stewart mentioned this site: 1) 1983
Installation Assessment of Headquarters (Environmental Science and Engineering), and, 2) 1987
Evaluation of Solid Waste Management Units No. 37-26-1382-88 (U.S. Army Environmental
Hygiene Agency). No previous sampling was completed at this site.

4.14,3 Waste Characterization

Waste generated at the radiator shop is related to the maintenance and cleaning of radiators.
The waste characterization includes caustic waste cleaning solution, sodium hydroxide, water-
based fluorescein dye solution, and spent recirculation water from the wet curtain spray paint
booth.

4.14.4 Potential for Releases/Known Releases

According to the Environmental Science & Engineering report (1983), wastes were
discharged to a drain field located adjacent to Building 1070 from 1980 to late 1981 from the new
radiator shop (FST-024A). The Environmental Science & Engineering report estimated that only
about one pound of lead was discharged to the drain field during this two-year period. According
to the Environmental Science & Engineering report (1983), wet curtain recirculation wastewater
discharge is routed to the IWTP. Since late 1981, the caustic waste cleaning solution has been

handled as a hazardous waste.

The fluorescein dye solution and paint booth recirculation water, which is non-hazardous,
has been conveyed onto the ground outside Building 1070 near the drainfield, via a pipeline
(Environmental Science and Engineering 1983). The initial RFA indicated that the exposure
potential from a release at this unit is low.
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The paint booth is located in building 1056 (FST-024B). The floor drain in Building 1056
is not relevant to the radiator shop in Building 1070. The drain in building 1056 has been
connected with the industrial wastewater pipe (located across the road), for disposal at the IWTP.
Therefore, discharge is no longer routed to the ditch. The ditch near building 1056 is not
associated with the radiator shop in building 1070.

4.14.5 Proposed Work and Sample Analyses

4.14.5.1 General

The following work is proposed for the Phase I investigation at the Waste Oil Tanks (FST-
025):

1) One sample of the "sludge” shall be collected and analyzed according to GA EPD
recommendations for all TCLP constituents, VOCs, and pH (Figure 4.38A).

2) Sediment samples will be collected from the former drain field adjacent to building
1070 (Figure 4.38A) and analyzed according to GA EPD recommendations for all
TCLP constituents.

3) DEH installed a pipe under the road that connects the drain pipe in building 1056 to
the industrial pipe located across the road. If drawings are available of this

improvement, they will be submitted in the Phase I RFI report.

4) A description of the current site conditions and DEH plans will be submitted to the

state for review.
5) The ditch will not be sampled because the drain no longer discharges to the ditch.

6) The date the encapsulating practice ceased will be investigated and included in the
Phase I RFI report, if available.

GERAGHTY & MILLER, INC.
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7) A detailed description of the descaling process and drainage schematics for the paint
booth will be provided in the Phase I RFI report, if available.

4.14.5.2 Field Sampling Plan

The radiator "sludge” will be sampled once and analyzed for all TCLP constituents, VOCs
by EPA Method 8240, and pH by EPA Methods 9040/9045, in accordance with GA EPD's
recornmendations. One extra TCLP sample of the sludge will be collected for matrix analysis.

Three sediment samples will be collected from the former drain field. Sediment samples
will be collected from the ground surface to the water table. Each sample will be screened with an
OVA-FID. The one sampie that yields the highest reading or appears contaminated will be retained
for analysis. If none of the samples appear to be contaminated, the first sample above the water
table will be retained for testing.

The three sediment samples will be analyzed for all TCLP constituents. One extra TCLP
sediment sample will be submitted for matrix analysis. Refer to Table 6.1 for sampling summary.
Field sampling will follow procedures found in the QAPP (Attachment A) and the Field Sampling
Approach (Section 6.0).

The GA EPD recommendations included testing the encapsulating concrete and sampling
the ditch near the former discharge area, However, since the encapsulating procedure is no longer

in operation and the drain now discharges into the IWTP, sampling will not be performed.

4.15 The 86 Waste Qil Tanks (FST-025)

4.15.1 Site Description and History

Eighty-six waste oil tanks are located at various areas within the cantonment area as shown
in Plate 3 and as listed in Table 4.5. The waste oil tanks for the most part are situated in motor
pools and have been in operation over a time period from 1950 to the present. Most of the tanks
are underground and are constructed of concrete, fiberglass, or steel. However, some of the tanks
are aboveground with a containment wall around them. The capacity of the storage tanks varies
from 150 to 11,000 gallons.
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Table 4.5 Master List of Waste Oil Tanks (FST-025).

Capacity Construction Installation Ground
Tank No. Building No. {gatons) Material Dale Cover
l 1841 1000 Fiberglass 1982 Concrele
4 1840 2500 Fiberglass 1982 Concrete
4A 1840 1000 Steel 1982 Dirt w/ Cement Pad
7 1820 11000 Steel 1980 Concrete
8 1828 4000 Congcrele 1982 Concrele
9 1828 4000 Concrete 1982 Concrete
10 1820 500 Steel 1980 Concrele
13 1810 2500 Steel 1982 Concrete
14 1811 500 STeel 1982 Concrete
17 1720 2000 Fiberglass 1981 Concrete
18 1720 2000 Fiberglass 1981 Concrele
19 1720 2000 Fiberglass 1981 Concrete
20 1720 2600 Fibergluss 1981 Concrete
21 1720 2000 Fiberglass 1981 Concrete
22 1720 2000 Fiberglass 1981 Concrete
23 1720 2000 Fiberglass 1981 Concrete
24 1720 2000 Fiberglass 1981 Concrele
25 1720 4000 Concrele 1981 Concrete
26 1720 4000 Concrete 1981 Concrele
27 1720 4000 " Concrele 1981 Concrele
28 1720 4000 Concrete 1981 Concrete
28A 1720122 1000 Fiberglass 1981 Concrete
28B 1720 2000 Fiberglass 1987 Concrete
29 . 1633 1000 Steel 1982 Concrete
38 1510/13 1000 Steel 1983 Concrele
39 1510 4000 Concrete 1983 Concrete
40 1510 4000 Concrete 1983 Concrete
42 1542 1000 Fiberglass 1983 Concrete
45 1172 500 Steel 1983 Concrele
46 1170 4000 Concrele 1981 Concrete
47 1170 4000 Concrete 1981 Concrele
56 1056 2000 Steel 1960 Concrele -
59 1160 4000 Concrete 1983 Concrele
60 1160 4000 Congrele 1983 Concrele
61 1164 500 Fiberglass 1983 Concrete
64 1128 1000 Steel 1950 Conciele
64A 1130 500 Steel 1970 Dirt with concrele
67 967 1000 Steel 1969 Dint with Cement Pad
10 955 1000 Concrete 1969 Dirt with Cement Pad
71 1203 1000 Fiberglass 1980 Concrele
71A 1260 . 1000 Concrele 1984 Concrete
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Capacity Construction Installation Ground
Tank No. Building No, {gallons) Material Date Cover
74 1280 2500 Fiberglass 1983 Probable Concrele
75 1809 1000 Fiberglass 1985 Concrete
76 1223 1000 Fiberglass 1981 Concrele
79 1224 1000 Fiberglass 1981 Congrete
82 1266 1000 Steel 1981 Concrete
83 1286 4000 Concrete 1981 Concrete
84 1285 4000 Concrete 1981 Concrete
85 1284 4000 Concrete 1981 Concrete
86 1283 4000 Concrete 1981 Concrete
89 1247 1000 Fiberglass 1981 Concrete
92 1331 1000 Fiberglass 1981 Concrete
93 1330 2500 Fiberglass 1981 Concrete
94 1320/234 1000 Fiberglass 1988 Concrete
94A 1320 (2)(4) 1000 Fiberglass 1988 Din
94B 1339B 1000 Fiberglass 1988 Concrele
4C 1339A 1000 Fiberglass 1988 Concrete
100 1340/43F 1000 Steel 1093 Concrete
100A 1349 1000 Fiberglass 1988 Dirt/ no pad
100B 1350 1000 Fiberglass 1988 Dirt/no pad
201A 260 1000 Fiberglass 1985 Probable Concrete
201B 260 1000 Fiberglass 1985 Probable Concrete
207 232 500 Steel 1985 Concrete
207A 230 2500 Fiberglass 1985 Concrete
210 272 1000 Steel 1985 Probable Concrete
214 1503 550 Fiberglass 1988 Dirt
215 1503 500 Fiberglass 1988 Dirt
216 4502 1000 Fiberglass 1985 Probable Concrele
217 4502 1000 Fiberglass 1985 Probable Concrete
218 4502 1000 Fiberglass 1985 Probable Concrete
219 4502 1000 Fiberglass 1985 Probable Concrete
220 4502 5000 Fiberglass 1985 Probable Concrete
224 4528 1000 Fiberglass 1985 Probable Concrete
225 4529 1600 Fiberglass 1985 Probable Concrete
228 4577 1000 Fiberglass 1985 Probable Concrete
229 4577 1000 Fiberglass 1985 Probable Concrele
230 4571 1000 Fiberglass 1985 Probable Concrete
231 4577 1000 Fiberglass 1986 Probable Concrete
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Table 4.5 Master List of Waste Qil Tanks (FST-025).

Capacity Construction Installation Ground

Tank No, Building No., {gallons) Material Date Cover
232 4577 5000 Fiberglass 1986 Probable Concrele
236 4578 2500 Fiberglass 1987 Probable Concrete
237 4578 2500 Fiberglass 1987 Probable Concrete
238 . 4586 1000 Steel 1987 Probable Concrete
241 241 2000 Fiberglass 1985 Probable Concrete
242 241 1000 Fiberglass 1985 Probable Concrete
243 241 1000 Fiberglass 1985 Probable Concrele
244 241 1000 Fiberglass 1985 Probable Concreie

GERAGHTY & MILLER, INC.
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4.15.2 Previous Investigations

Fort Stewart has conducted several investigations over the past few years to inventory all
underground storage tanks (USTs) and to perform tank, and associated pipeline tightness tests.

The waste oil tanks were included in these investigations.

The results of these investigations have been referenced in several reports: 1) 1987
Evaluation of Solid Waste Management Units No. 37-26-1382-88. (U.S. Army Environmental
Hygiene Agency), 2) 1988 Underground Tank and Pipeline Test Certification Report by Tracer
Research Corporation for DEH Environmental Office, and 3) 1988 Environmental Program
Review (U.S. Army Environmental Hygiene Agency). The waste oil was determined to be non-
hazardous and to meet specifications in 40 CFR 266.40 from the past test results that the Fort
Stewart Environmental Office has scheduled (U.S, Army Environmental Hygiene Agency, 1987).

4.15.3 Waste Characteristics

The product disposed of in the waste oil tanks is waste product associated with
maintenance in the motor pools. A characterization of the product in the waste oil tanks would
include a mixture of waste oil, non-hazardous used standard type II solvent, used antifreeze, and
used hydraulic fluid. According to the initial RFA developed by U.S. Army Environmental
Hygiene Agency (1987), past test results of waste oil at Fort Stewart meets the specifications in 40
CFR 266.40.

4.15.4 Potential for Releases/Known Releases

Evidence of releases from the waste oil tanks have not been documented. However, the
potential for a release to the environment is high in the event of tank failure. If a UST lcaked, the
waste oil could migrate to the shallow aquifer and subsurface soils. Surface water, ground water,

or soils would be threatened if an aboveground tank leaked and the sccondary containment failed.

GERAGHTY & MILLER,INC.
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4.15.5 Proposed Work and Sample Analyses

4.15.5.1 General

The following work is proposed for the Phase I investigation for the Waste Oil Tanks (FST-
025):

1) Most recent information from Fort Stewart indicates that there are approximately 86
underground waste oil tanks on the instailation. A list of tanks with building
numbers is provided as Table 4.5. After the "walk-over” investigation, Table 4.5
will be updated to include questionable data.

2) A map that clearly shows all waste oil tanks at Fort Stewart has been constructed,
The full size map (Plate 3) will be updated to show which tanks are aboveground.

3) Each tank will be given a "walk-over" investigation. The purpose will be to verify
location and to note any signs of contamination. The following information shall be
provided for each tank: type of tank, ground cover at tank, building number,

number on tank, if any. The condition of the concrete will be checked.

4) Soil samples will be collected to the depth of the water table or 5 feet below the
bottom of the tank at USTs not entirely covered by concrete, or at USTs with
concrete that is cracked or in poor condition. If the tank bottom is within the water
table, a ground-water sample will be collected and analyzed. During the soil

sampling, the orientation of these tanks will be determined.
35) Soil sampling at aboveground tanks will be done during Phase II, if needed.

6) Samples shall be tested according to GA EPD recommendations for RCRA metals,
pH, and TPH.

7 Tank tightness tests (Tracer method) will be performed on USTs entirely covered

by concrete in good condition during the Phase I field investigation. During the

tightness tests, the orientation of these tanks will be determined.

GERAGHTY & MILLER, INC.
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4.15.5.2 Soil Boring and Monitor-Well Instailation Plan

The orientation of the USTs (that soil samples will be collected from) will be determined by
carefully by boring by hand auger to find the edge of the tank. Once the edge of the tank is
identified, the test borings may be initiated. The soil borings will be installed to a depth to the
water table or 5 feet below the bottom of the tank (f possible with a hand auger) at eleven
underground waste oil tanks. Soil samples will be collected from every hand auger bucket during
installation of the boring. Soil samples will be collected from the ground surface to the water table.
Each sample will be screened with an OVA-FID. The one sample that yields the highest reading or
appears contaminated will be retained for analysis. If none of the samples appear to be

contaminated, the first sample above the water table will be retained for testing,

4.15.5.3 Field Sampling Plan

Eleven tank sites have a dirt cover over the USTs. Therefore, the eleven tank areas to
collect soil and possibly ground-water samples are: 4A, 56, 64, 64A, 67, 70, 94A, 100A, 100B,
214, and 215. One soil sample will be collected at each tank and analyzed for pH by EPA Methods
9040/9045, TPH by EPA Method 8015, and all TCLP constituents. One extra duplication/split
sample set will be collected. One equipment blank will be submitted for QA/QC analysis. One
extra TCLP sample will be submitted for matrix analysis. If ground water is encountered prior to
reaching the bottom of a UST, then a ground-water sample for that UST will be submitted and
analyzed for VOCs by EPA Method 8240, TPH by EPA Method 8015, RCRA metals by EPA
Methods 6010 + 7470/7471 + 7060 + 7421 + 7740 and pH by EPA Methods 9040/9045, Refer to
Table 6.1 for sampling summary. Field sampling will follow procedures found in the QAPP
(Attachment A) and the Field Sampling Approach (Section 6.0). Recommendations for any further
‘sampling or monitoring wells will be included in the Phase I Report,

4.16  The 724th Tanker Purging Station (FST-026)

4.16,1 Site Description and History

The 724th Tanker Purging Station is located on the western portion of the cantonment arca
near the fuel truck parking lot (Figure 4.39).  The Purging Station is an area where tanker trailers
that carry JP-4 Jet Fuel, #2 Fuel Oil and Mogas are routinely cleaned.  This area consists of an
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underground waste oil tank and an aboveground storage tank that receive water liquid atfter phase

separation,

4.16.2 Previous Investigations

No previous investigations have been conducted in this area. The only report that briefly
mentions the 724th Purging Station is 1989 GA EPD RFA Report entitled "Environmental

Priorities Initiative Preliminary Assessment of Fort Stewart, Georgia,
4.16.3 Waste Characterization
The waste characterization for the 724th Tanker Purging Station includes waste liquids

from the purging of the tanker trailer. These waste liquids contain assorted petroleum
hydrocarbons to include JP-4, #2 Fuel Oil and Mogas.

4.16.4 Potential for Releases/Known Releases
No releases have been reported or documented from this area. However, the potential for
spillage, and hence release to the soils around the tanks is high, and the release from the

underground tank through failure of the tank is high,

4.16,5 Proposed Work and Sample Analyses

4,16.5.1 General

The following work is proposed for the Phase | investigation at the 724th Tanker Purging
Station (EST-026):

1) Soil samples will be collected and analyzed according to GA EPD recommendations
and results submitted for review. The samples will be collected on the upgradient
and downgradient side of the purging area. Samples will be collected from the

ground surface to a depth equal to approximately | foot into the saturated zone.

GERAGHTY & MILLER, INC.
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2) An investigation will be performed to determine if tank integrity tests have been
performed. If the tests are available, they will be included in the Phase I RFI

report.
3) The waste otl UST is associated with FST-025.

4) The need for ground-water monitoring wells will be determined from data collected
during the Phase I investigation and may be recommended for Phase 1L

4.16.5.2 Soil Boring and Monitor-Well Installation Plan

Four soil borings (one upgradient and three downgradient) will be installed, Four sets of
soil samples wiil be collected from the ground surface to the water table. Soil samples will be
collected from every hand auger bucket during installation of the boring. Each sample will be
screened in the field with an OVA-FID. The one sample that yields the highest reading or appears
contaminated will be retained for analysis. If none of the samples appear to be contaminated, the
first sample above the water table will be retained for testing. The soil borings will be installed by
using the hand-auger method in accordance with the Field Sampling Approach (Section 6.0).

4.16.5.3 Field Sampling Plan

The soil samples will be submitted for analysis of TPH by EPA Method 8015, VOCs by
EPA Method 8240, all TCLP constituents, and pH by EPA Methods 9040/9045. An additional
sample set will be included for duplication/splits. One equipment blank and one trip blank will be
submitted for QA/QC analysis. One extra TCLP sample will be submitted for martrix analysis.
Refer to Table 6.1 for sampling summary. Field sampling will follow procedures found in the
QAPP (Attachment A) and the Field Sampling Approach (Section 6.0). Recommendations for any
further sampling or monitoring wells will be included in the Phase I Report.

GERAGHTY & MILLER, INC.
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4.17 The Motor Pools (include wash racks, grease racks, and steam racks - FEST-027),

4,17.1 Site Description and History

The motor pools and their associations, tocated throughout the cantonment area, are shown
on Plate 4 and listed in Table 4.6. Wash racks, steam racks, grease racks, and oil/water separators
are found at most motor pools. Many of the USTs (FST-025) are also located at the motor pools.
The specific times of operations of these motor pools are unknown but assumed to be from the

1950's to the present.

4.17.2 Previous Investigations

Two previous investigations conducted at Fort Stewart mentioned the motor pool wash
racks: 1) 1983 Installation Assessment of Headquarters (Environmental Science and Engineering)
and 2) 1989 Environmental Priorities Initiative and Preliminary Assessment of Fort Stewart,

Georgia (Georgia Department of Natural Resources).

4,17.3 Waste Characterization

The waste characterization for the motor pools includes waste oil, antifreeze, petroleum

products, and possibly solvents.

4,17.4 Potential for Release/fKnown Releases

Wash racks and oil/water separators were installed in the mid-1970s. In consequence, the
separator effluent lines were directed to the storm drainage system. Prior to the installation of the
separators, the wash rack wastewater was discharged untreated to the storm drainage system. As
of 1980, all but 20 separators were connected to the sanitary sewer. The remaining 20 were
affiliated with the Georgia Army National Guard (GARNG), and discharge under the NPDES
Permit No. GA0027685. ’

~ By the summer of 1982, all but three of the wash rack separators were connected to the

new Industrial Wastewater Treatment Plant (IWTP), These three wash racks, located in the DIO
and DEH maintenance areas, are monitored closely, During the 1983 onsite investigation, the

GERAGHTY & MILLER, INC.

3N



297

Table 4.6 Motor Pool Locations {(FST-027)

Abbreviation Explanation Location
1/2 ADA Ist Battalion 2nd Air Defense Artillery 1300
1/5 ADA st Baltalion 5th Air Defense Artillery 1300
1/41S8T ART ist Baltalion 41st Artillery 1200
1/64 ARMOR 1st Baltalion 64th Armor 1600
1ST INF BG 1st Infantry Brigade 1200
2/7TH INF 2nd Battalion 7th infantry 1200
2/4 CAV 2nd Squadron 4th Calvary 1400
3/41ST ART 3rd Battalion 41st Artillery | 1800
3/7TH INF 3rd Baltalion 7th Infantry 1200
3/16TH [NF 3rd Battalion 15th Infantry 1200
3/698 ARMOR 3rd Battalion 69th Armor 1600
4/64 ARMOR 4th Batlalion 64th Armor 1400
24TH ID Headquarters Company 24th Infantry Division 200
24TH MP 24th Military Police Company 200
24TH SPT 24th Support Battalion 4500
87TH MAINT 87th Maintenance Baalion 200
92ND ENG 92nd Engineer Battalion (Combat Heavy) 4500
124TH MI 124th Military Intellegence Battalion 200
224TH SPT BN 224th Support Battalion 4500
632 MAINT 632 Maintenance Company 1100
724 SPT 724th Support Battalion 1700/1800
DeB Division Engineer Brigade 1300
OeH Directorate of Engineering and Housing 1100
DISCOM Division Support Command 4500
DIVARTY Division Artillery, 24th [nfaniry Division 1800
DOL MAINT Directorale’ of lLogistics Maintenance Divison 1000
DOL/24TH MP Directorate of Logistics and 24th Military Police Company 200

GA National Guard Georgia National Guard 3100-10300

GANG MATES

Georgia National Guard Mobilization and Equipment Training Site 10500

Note: See Plate 4 for locations.

GERAGHTY & MILLER, INC.
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effluent pipe from the oil/water separator for the wash rack near Building 1060 was broken.
Consequently, wastewater exited through a hole in the side of the pipe and entered an open
drainage ditch, rather than flowing through the pipe to the IWTP. Since this report, the pipe has

been fixed. The potential for release to soils at all motor pools is high.

4.17.5 Proposed Work And Sample Analyses

4,17.5.1 General

The following work is proposed for the Phase I investigation for the Motor Pools (FST-
027):

1) A complete inventory and description of the conditions at each motor pool will be
prepared for submittal of the State's review. Plate 4 will be updated to show names

and boundaries of ¢ach motor pool.

2) A location map (with specific motor pool and effluent line discharges identified)

will be prepared for each motor pool for the Phase T RFI report.

3 Process schematics drawings for the three separators not hooked up to the industrial
wastewater treatment plant will be provided in the Phase I RFI report, if available.

4) Soil samples will be collected from the drainage ditch near building 1060, where

wastewater from the broken separator effluent line was discharging.

4.17.5.2 Soil Boring and Monitoring Well Installation Plan

One upgradient and two downgradient soil samples will be collected from the drainage
ditch where wastewater from the broken separator effluent line was discharging. The samples will
be collected to a depth of one foot below ground surface. Soil samples will be collected from
every hand auger bucket during installation of the boring. Each sample will be screened in the field
with an OVA-FID. The one sample that yields the highest reading or appears contaminated will be
retained for analysis. If none of the samples appear to be contaminated, the last sample will be
retained for testing. The borings will be installed in accordance with the Ficld Sampling Approach
(Section 6.0).

GERAGHTY & MILLER, INC.
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4.17.5.3 Field Sampling Plan

In accordance with GA EPD's recommendations, the soil sample collected from each
boring will be submitted for analyses of VOCs by EPA Method 8240, all TCLP constituents, TPH
by EPA Method 8015, and pH by EPA Methods 9040/9045. Refer to Table 6.1 for sampling
summary. Field sampling will follow procedures found in the QAPP (Attachment A} and the Field
Sampling Approach (Section 6.0).

4.18 The 724th Battery Shop (FST-028)

4.18.1 Sit¢ Description and History

‘The 724th battery shop is located on the western portion of the cantonment area, northeast
of the IWTP, behind building 1720 (Figure 4.40). To the best of our knowledge, this facility is an
open air cage where batteries are filled, charged, and neutralized. The storage area for spent lead-
acid batteries is on concrete. A leachate trail was noted across the parking lot to bare soil (Georgia
Department of Natural Resources 1989). Recently the building has been enlarged and the concrete

foundation repaired.

Prior to 1981, spent batteries were drained prior to being transported to the DPDO storage
yard, Approximately 200 to 400 liters per week of acid was drained from the batteries into a lead-
lined vat. Attempts to neutralize the acid by adding soda ash to the vat were unsuccessful
(Environmental Science and Engineering 1983). This "neutralized" solution was then discharged
into the storm drain system. Currently spent batteries are transferred without draining to the DPDO
storage yard prior to sale to salvage contractors. Repairs were made to this system in 1990 and the

old limestone rock used to neutralize the acid was disposed of as a hazardous waste.

4.18.2 Previous Investigations

The previous investigations concerning this site were mentioned in three previous reports:
1) 1983 Installation Assessment of Headquarters (Environmental Science and Engineering), 2)
1989 RCRA Facility Assessment Report (Georgia Department of Natural Resources), and 3) 1988
Environmental Program Review No. 32-24-7038-89 (U.S. Army Environmental Hygiene
Agency).

GERAGHTY & MILLER, INC.
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The Battery Shop has had two rounds of sampling completed at this location in 1989, One
round was taken at the request of GA EPD at the edge of the motor pool (1 sample, 1 background).
Additionally, the limestone rock used to neutralize the acid was tested prior to disposal as a
hazardous waste. A sample was taken for Hazardous Waste characterization, and the results
showed approximately 3600 ppm Lead by EP Toxicity Method.

- 4.18.3 Waste Characterization
The battery shop is an area where batteries are serviced and charged. The waste generated
includes sulfuric acid from batteries and "neutralized” (soda ash) battery solutions that are

associated with maintenance,

4,18.4 Potential for Releases/Known Releases

Prior to 1981, batterics were drained ﬁn'or to sale to salvaging contractors. Evidence of
spillage by deterioration of the concrete in the parking lot downgradient of the facility (U.S. Army
Environmental Hygiene Agency 1988), and a dissolved portion of the concrete with a leachate trail
across the parking lot to bare soil is evident at the battery shop (Georgia Department of Natural
Resources 1989). It is estimated that about 2 pounds of lead was discharged per year when the
hazardous neutralized battery acid was discharged to the storm drainage system prior to 1981
(Environmental Science and Engineering 1983). The potential for release to the soil and possibly

the ground water is high.
4.18.5 Proposed Work and Sample Analyses
4,18.5.1 General

The following work is proposed for the Phase I Investigation for the Battery Shop (FST-
028):

1) A complete description on the current site conditions will be prepared and submitted
for review as part of the Phase [ investigation,
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2) The results of the 1989 soil sample analysis are included in Appendix 4.26.
3) Four soil samples (one upgradient of the battery shop and three at the areas
described as having been screened) will be collected and analyzed for all TCLP
constituents, TPH, and pH. The samples will be collected as close to the

designated areas as possible (Figure 4.40A). It is possible that new buildings or

pavement may cover these areas.

4) The need for ground-water monitoring wells will be determined from data coliccted
during the Phase I investigation and may be recommended for Phase I1.

4.18.5.2 Soil Boring Installation Plan

One soil sample will be collected upgradient of the battery shop in addition to one soil
sample at each of the three areas described as having been screened. All soil samples will be
installed to a depth of one foot into the water table. Soil samples will be collected from every hand
auger bucket during installation of the boring. Soil samples will be collected from the ground
surface to the water table. Each sample will be screened in the field with an OVA-FID. The one
sample that yields the highest reading or appears contaminated will be retained for analysis. If
none of the samples appear to be contaminated, the first sample above the water table will be
retained for testing. The borings will be installed in accordance with the Field Sampling Approach
(Section 6.0).

4.18.5.3 Field Sampling Plan

In accordance with GA EPD's recommendations, the soil sample coliected from each
boring will be submitted for analtyses of all TCLP constituents, TPH by EPA Method 8015 and pH
by EPA Methods 9040/9045. One extra TCLP sample will be submitted for matrix analysis. Refer
to Table 6.1 for sampling summary. Field sampling will follow procedures found in the QAPP
(Attachment A) and the Field Sampling Approach (Section 6.0).
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4.19 The Evans Army Heliport POL Storage Facility (EST-029)

4.19.1 Site Description and History

The Evans Army Heliport POL Storage Facility is located approximately five miles
northeast of the cantonment area, at the junction of State Road 144 and Fort Stewart 54 near the
Evans Army Heliport. This area consists of two above-ground 250,000-gallon diesel tanks
surrounded by a 5-foot high earth dike (covered by an asphalt layer) (Figure 4.41). The facility
has been in operation at least since 1967 (COE 1967).

4.19.2 Previous Investigations

Investigations at this site were mentioned in two previous reports: 1) 1983 Installation
Assessment Report (Environmental Science and Engineering), and 2) 1989 GA EPD RFA report,
Environmental Priorities Initiative Preliminary Assessment of Fort Stewart, Georgia (Georgia
Department of Natural Resources).

4.19.3 Waste Characterization

The waste at the Evans Army POL Storage Facility are related to the two diesel tanks. The
waste characterization for this unit includes diesel fuel.

4.19.4 Potential for Release/Known Releases

According to 1983 Environmental Science and Engineering, the valves on the drain lines
from the enclosed berm are normally closed and are screened whenever rainwater accumulates
inside the enclosed area. If no contamination is visible, then the drain lines are opened, allowing
the water to drain into the sewer or drainage ditch. No spills greater than 1000 gallons have been
reported (Environmental Science and Engineering 1983). Routine drips at all four loading arcas
have resulted in stained soil (Georgia Department of Natural Resources 1989). Potential for
release to the soil from within the concrete berm is low while potential for release to soil outside the
berm from spills is high.
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& 26“50,!9 o -}75‘5 i /
" !I r‘ I \(.,f L FLOW 1M
g \ l: l;(, : DM
9 3 e o
& o1 e o, rouLoED.
o K SygE e
0 %'t | : . . a
B N O\ S0 A o 8
S 5 ; \ i cSkcnorecey o & / ACCESS LOAD — s 8
\ a e N RS S ELLLLEEEE L7 A LR R RTEELLLLLPRLD R y;f 7]
- LOCATION MAP -/ R 1 e . L 2/ Pl WP
. R A e e - >y - ——— —'—’.—_— 1—:————-—0\ e —"
poeantd N §d - ey S L e I T
IS el .. WY Y . S L RS- Ll TR DNTSL )
.____._._.«-_____:mm%ﬁﬁpf—:ceg‘gqe?g%_:;gggﬂ;’: : .7-:._ . ___ i mp = \ == , ) - ——
. o i I T o 0~ — i _ . ] :
w e N et
< Al DEYAIL ol g i /'n.us apes 10 BE | H-TVRE S SIS ony 1" (.’ LrvoEcrphicne ony
— P-to e L CLEARED, ROUGH o o8y Hay — N
| s 251b0 3 , GRADED { GRASSED ,l l i +. JUOR. FOUUP
G # 9 3 Sy o Ry £ J | \\ S
7 ; . : b N
i Al SHING OATE T 1 s . ecice |
! ‘;{ By =N FG o ~ 3 : \
. ! 2 1 ]{ / — ; ;
’ - 30 Z R I R PP el b : ™
2 4 4s-12xv sussrarion i ig 15 I‘ s a 44-/¥ LE 0 ,o
T (o7 Gabwa 0} | | "j\- A o 7 " D 3
2 ! ! FL AT A i .
E ' L e s el g
M ¥ 2y B 2 {I:?J'l | H E‘
l i £ e - s I ﬁ ,‘\'
g o j" 21100 , 4{‘5-_\' 0. A -§i| | ” Al 0 _
- n t . : 0 '
4 J N n%— \ ! ! | ' a
v - : @, 2
® / ; ! 19 i;—*a“d)’*\f}’ &"! | l i
] ! W 1 & o VERE
| e Tl
% . ao \ ‘\ 9‘_.:-’:1’0325@ 3 I i ﬁ_éi
Fi 2 to= W P g Teee e * H f
x - oo [ fur 7 ne 0 | r(} H
§ Pt - gl 84128 g € 3
< - 2 }+ 7] af © [\
7 ® e B bloo (il 4 oy j
: v (s (8 E0lEA I H U .6 ;
! . N P W H 54 L : :
,ﬁ , e R 2
! AN % 4 b :J—&,.‘z < b g :
: . S~ i1Q i e V2 Efig]i‘f \3711 _¢§_I‘?EL-‘Li .
a i Wy oo i N 5 S P :
| AR o |
T -~ 1 1“-8 : - | . : IS L
* t APl P
: wr ! R /i / 4 . :
i \ 3 i -
! \ < 4 A+ P
| a1 u R ‘Q Y
& 5‘“‘:'& & 'y #» 33005 2t AR, %Q-:ﬂ o w
5 L T N . : .
R {E‘. r C XN T ) : i
[ T T : ?
! A S AR '
; RS 1R3273 oy  lpEnce
/ 3 el ¥ ] N
o o 2o GO Do £ t e I el ¢ ‘E‘\Z_SG I
e ™ s ™ J ll --h_ﬁ.——g__—ﬁ_“‘—“——.___——;——-——_i____ﬁ . B
GRAPHIC  SCALE - :\
1 :
a 24 B |. 'y - 4 arma ARX Y L
SOURCE: CORPS OF ENGINEERS, 1967a 7 e ’ g ’ ’ AN
GERAGHTY & MILLER, INC.

Environmental Services
Jaucksonville, Florida

ARy
&

U.5. ARMY ENGINEER DISTRICT, SAVANNAH
CORPS OF ENGINEERS

\ L'ORT STEWART

RCRA FACILITY INVESTICATION

SAVANNAIL GEORGIA

GRADING, DRAINAGE, AND PAVING POL FACILITY FST-02%

GEORGIA

FIGURE

4.41




517

146

4.19.5 Proposed Work and Sample Analyses

4,19,5.1 General

The following work is proposed for the Phase I investigation for the Evans Army Heliport
POL Storage Facility (FST-029):

1) This site has two 250,000-gallon diesel tanks (aboveground) that are enclosed in a
berm approximately 5 feet high. Soil samples will be collected from inside the
berm and outside the berm (Figure 4.41A).

2) Samples will also be collected at the off-loading areas and the on-loading points.

3) An investigation into all known spill events, their locations and quantities released

will be performed and a list provided of the available information.

4.19.5.2 Soil Boring and Monitor-Well Installation Plan

Three soil sample sets inside and three sample sets outside the berm will be taken. Two
additional soil samples will be collected at the off-loading and on-loading areas. Soil samples will
be collected from every hand auger bucket during installation of the boring. Soil samples will be
collected from the ground surface to the water table. Each sample will be screened in the field with
an OVA-FID. The one sample that yields the highest reading or appears contaminated will be
retained for analysis. If none of the samples appear to be contaminated, the first sample above the
water table will be retained for testing. These soil borings will be installed by using hand-auger
methods. The borings will be installed to a depth of 2-3 feet into the saturated zone of the surficial
sand aquifer in accordance with the Field Sampling Approach (Section 6.0).

4.19.5.3 Field Sampling Plan

In accordance with the GA EPD's recommendations, the six soil samples collected from
inside and outside the berm will be submitted for analysis of VOCs by EPA Method 8240, TPH by
EPA Method 8015, and all TCLP constituents.  The two soil samples to be collected from the
off and on-loading areas will be analyzed as stated above. One extra TCLP sample set will be
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collected for matrix analyses at the laboratory. One trip blank will be submitted for analysis. Refer
to Table 6.1 for sampling summary. Field sampling will follow procedures found in the QAPP
(Attachment A) and the Field Sampling Approach (Section 6.0).

4.20 The Recirculating Wash Impoundment "Birdbath" (EST-030).

4,20.1 Site Description

The Recirculating Wash Impoundment or "Birdbath" is located on the western edge of the
cantonment area off State Route 144 (Figure 4.42). Wastewater from the vehicle washing facility
is received in this concrete lined impoundment. Sludge (grease and sand) is removed and disposed

of in the on-site landfill approximately every six months.

4.20.2 Previous Investigations

No previous investigations of this site have been performed. The site was mentioned and
briefly described in the 1989 GA EPD RFA Report.

4.20.3 Waste Characterization

Grease and oil is generated in the wash waters during the cleaning of equipment in the
"Birdbath". The wastewater is run through a sand filter. The waste characterization includes
grease, sludge, and probably waste oil, non-hazardous used standard type II solvent, and used
hydraulic fluid.

4.20.4 Potential for Release/Known Releases

No information is available that documents a release of waste to the environment. The
"Birdbath" is reporied to be a closed system so that the potential for a release to the surrounding

soil or ground water is low,
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4.20.5 Proposed Work and Sample Analyses

4.20.5.1 General

The following work is proposed for the Phase I investigation for the Recirculating Wash
Impoundment (FST-030):

1) A sample of the sludge will be taken from both sludge holding impoundments
(Figure 4.42A).

2) A description of the site will be prepared and provided to the state for review.

4.20.5.2 Field Sampling Plan

One sample set will be taken of the sludge from cach of the two sludge holding
impoundments. The samples will be submitted for analysis of YOCs by EPA Method 8240, all
TCLP constituents, TPH by EPA Method 8015 and pH by EPA Methods 9040/9045. Two exira
TCLP sample sets will be submitted for matrix and duplication/split analysis at the laboratory.
Refer to Table 6.1 for sampling summary. Field sampling will follow procedures found in the
QAPP (Attachment A) and the Field Sampling Approach (Section 6.0). Recommendations for any
further sampling or monitoring wells will be included in the Phase I RFI Report.

4,21 The DEH Asphalt Tanks (FST-031)

4.21.1 Site Description and History

‘The DEH Asphalt tanks are located in the south cantonment area near Utility Street and the
railroad tracks (Figure 4.43). Three 20,000-gallon above-ground tanks surrounded by an earthen
berm are found at this site. There is also a much smaller tank nearby that is also above ground.
The tanks held cut-back asphalt for use on the base. The time of operation for these tanks is

© unknown,
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4.21.2 Previous Investigations

No previous investigations have been conducted at this site. The tanks were briefly
described in the 1989, GA EPD RFA report, Environmental Priorities Initiative Preliminary
Assessment of Fort Stewart, Georgia.

4.21.3 Waste Characterization

The only material stored at this site is asphalt. Therefore, the waste characterization for the

DEH asphalt tanks includes asphalt and its associated by-products.

4.21.4 Potential for Releases/Known Releases

No releases are known or have been documented. The potential for release to the soils
surrounding the tanks outside the berm are low. The potential for release through spillage to the
soils inside the berm is high.

4.21.5 Proposed Work and Sample Analyses

4.21.5.1 General

The following work is proposed for the Phase I investigation for the DEH Asphalt Tanks
(FST-031):

1) Soil samples will be taken inside the berm and outside the berm (Figure 4.43A).

2) A description of the site will be prepared and provided to the state for review.

GERAGHTY & MILLER, INC.



4 ™
NOTE:
ACTUAL SAMPLING LOCATIONS SUBJECT
TO CHANGE IN THE FIELD.
X b
X
KEY
() TANK
s BERM
X PROPOSED SAMPLE LOCATION
NOT TO SCALE
AW GERAGHTY & MILLER, INC. U.S. ARMY ENGINEER DISTRICT, SAVANNAH
BY FEnvironmental Services CORPS OF ENGINEERS
Jacksonwville, Florida SAVANNAH, GEORGIA
RCRA FACILITY INVESTIGCATION FIGURE
DEH ASPHALT TANKS SAMPLING LOCATIONS FST-031 4 43A
\ FORT STEWART GEORGIA . )




155

4.21.5.2 Soil Boring and Monitor-Well Installation Plan

Three soil sample sets will be collected near the tank inside the berm and three soil sample
sets will be collected outside the berm. All sampies will be collected from within the upper 1 foot
of soil. All soil samples will be screened with an OVA-FID or OVA-PID. These soil samples will
be collected using hand-auger methods in accordance with the Field Sampling Approach (Section
6.0) and the QAPP (Attachment A).

4.21.5.3 Field Sampling Plan

The six soil samples will be submitted for analysis of VOCs by EPA Method 8240, TPH
by Method 8015 and pH by EPA Methods 9040/9045. One trip blank will be submitted for
analysis. Refer to Table 6.1 for sampling summary. Field sampling will follow procedures found
in the QAPP (Attachment A) and the Field Sampling Approach (Section 6.0). Recommendations
for any further sampling or monitoring wells will be included in the Phase 1 RFI Report.

4.22 The Supply Diesel Tank (FST-032)

4.22.1 Site Description and History

The supply diesel tank is located on the south side of the cantonment area, between
buildings 1123 and 1121 (Figure 4.44). There is one above-ground tank at this site which is
enclosed in a berm. The period of time that this tank has been in operation is unknown.

4.22.2 Previous Investigations

No previous investigations have been conducted at this site. The tank was mentioned and
briefly described in the 1989 GA EPD RFA report.

4.22.3 Waste Characterization

Diesel fuel is the only product stored in this tank, Therefore, the waste characterization of

the supply diesel tanks includes diesel constituents.
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320




AST-o32 - ‘
SwPPLY DIESEL TANK.

-
4
4
, -3 7 R
o
=
b -~
,., -
. E 5.

BOUNDARY

- Pty

‘6’.

KEY:

I

V APPROXIMATE LOCATION
/1 OF FST-032

SOURCE: U.S. ARMY ENVIRONMENTAL
HYGIENE AGENCY, 19870

AW GERAGHTY & MILLER, INC.
RY Environmental Services
Jacksonville, Florida

U.S5. ARMY ENGINEER DISTRICT, SAVANNAH

CORPS OF ENGINEERS
SAVANNAH, GEORGIA

\ 'ORT STEWART

RCRA FACILITY INVESTIGATION
LOCATION OF SUPPLY DIESEL TANK FST-032

FICURE

4.44 |

GEORGIA




157

4.22.4 Potential for Releases/Known Releases

No releases is known or has been documented. The potential for release to the soil outside

the berm is low while potential for release through spillage to soil inside the berm is high.

4.22.5 Proposed Work and Sample Analyses

4,22.5.1 General

The following work is proposed for the Phase 1 investigation:

1) Soil samples will be collected next to the tank inside and outside of the berm
(Figure 4.44A).
2) A description of the current site conditions will be submitted to the state.

4,22.5.2 Soil Boring and Monitor-Well Installation Plan

Three soil sample sets next to the tank inside the berm and three soil sample sets outside the
berm will be collected. Al soil samples will be collected from the upper 1 foot of soil. Soil
samples will be collected from every hand auger bucket during installation of the boring. Each
sample will be screened in the field with an OVA-FID. The one sample that yields the highest
reading or appears contaminated will be retained for analysis. If none of the samples appear to be
contaminated, the last sample collected will be retained for testing. We propose to install these soil
borings by using hand-auger methods in accordance with the Field Sampling Approach (Section
6.0).

4.22.5.3 Field Sampling Plan

The samples will be submitted for analysis of VOCs by EPA Method 8240 and TPH by
EPA Method 8015. Refer to Table 6.1 for sampling summary. Field sampling will foliow

procedures found in the QAPP (Attachment A) and the Field Sampling Approach (Section 6.0).

Recommendations for any further sampling or monitoring wells will be included in the Phase 1 RFI

Report.
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5.0 QUALITY ASSURANCE PROJECT PLAN

To ensure the quality of the field and laboratory data produced during the implementation of
the RFI, a Generic Quality Assurance Program Plan (QAPP) has been prepared. The QAPP has
been prepared according to the guidelines set forth by the U.S. Environmental Protection Agency
(EPA) in "Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans",
(QAMS-005/80), EPA. The QAPP has been structured as a generic document to provide general
guidance to the field and laboratory personnel concerning methodologies for sampling and analysis
of environmental media, proper record keeping protocols, data quality objectives, and procedures

for data review. The detailed plan is included at Attachment A,
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6.0 FIELD SAMPLING APPROACH

6.1 Waste Characterization

Waste characterization involves collecting data that describe the physical and chemical
aspects of waste materials and the matrix in which they are contained. These data are valuable for
identifying indicator parameters, possible migration pathways, and monitoring procedures, as well
as determining the nature and scope of corrective measures which may be applied. Several ground
water, surface water, soil, and sludge samples will be submitted for analyses (Table 6.1).

Waste characterization may be implemented whenever it is necessary to identify the types of
waste disposed at a SWMU. In contrast, waste characterization may be limited when the SWMU
of concern is no longer active and the waste cannot be sampled. Additional waste characterization,

not outlined in this work plan, will be identified in Phase 11, if necessary.
Waste Characterization will describe methods that may be used to (1) collect data through

review of available information, (2) collection of additional information, and (3) characterize the

physical and chemical properties of the materials.

6.1.1 Review of Existing Data and Records

Identification of the types and constituents of waste materials will be made, where possible,
through the examination of the references from the SOW. These records may include the

following:

. waste characterization data used for permit applications,

. past state or sampling analyses,

. records of disposal practices and operating procedures, referenced in documents
listed in the SOW,

. reports on environmental assessments, referenced in documents listed in the SOW,

. information concerning age and period of operation of facility, referenced in
documents listed in the SOW, and

. information from past or present employees.

GERAGHTY & MILLER, INC.
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Table 6.1 Work Plan Laboratory Analytical Breakdown, Fort Slewart.

Location  Matrix Parameter EPA No.of No.of No.of No.of No.of Total
Analysis Field Dups/ Rinsate TCLP Trip AE
Method # Samples Samples Samples Matrix Blanks Samples

FST-001%* GW/SW  pH, spc  various 8 1 1 10
FST-001 GW/ISW VOCs 8240 8 1 1 i1
FST-00t GW/SW RCRA metafs various 8 1 1 10
FST-001 GW/SW pesl/PCBs 8080 8 1 1 10
FST-001 GW/SW RA-228/6 900 8 1 1 10
FST-002* GW/SW  pH, spc  various 6 6
FST-002 GW/SW RCRA metals 6010 6 6
FST-002 GW/SW VOCs 82490 6 6
FST-002 GW/SW pest/PCBs 8080 6 6
FST-003" GWI/ISW  pH, spc  various 6 4]
FST-003 GW/SW VOCs 8240 6 7
FS5T-003 GW/SW RCRA metals various 6 6
FST-003 GW/SW pest/PCBs 8080 G 6
FST-003 leachate pH, spe  various 1 1 1 3
FST-003 leachate VOCs 8240 1 1 1 3
FST-003 lsachateRCRA metals various 1 1 1 3
FST-003 leachate pest/PCBs 8080 1 1 1 3
FST-004 A el VOCs 8240 4 i 1 7
FST-004 A @GN RCRA metals various 4 } i 6
FST-004 A GN pH, spc  various 4 1 1 6
FST-004 B aw VOCs 8240 4 4
FST-004 B GN RCRA metals various 4 4
FST-004 B aw pH, spc  various 4 4
FST-004 C chl) VOCs 8240 4 4
FST-004 C GN  RCRA metals various 4 4
FST-004 C aN pH, spc  various 4 4
FST-0040 aw VOCs 8240 4 5
FST-004D GV  RCRA matals various 4 4
FST-004D GN pH, spc  various 4 4
FST-004 £ aN VOCs 8240 4 4
FST-004 E GN¥  RCRA metals various 4 4
FST-004 E aw pH, spc various 4 4
FST-004 GN VOCs 8240 4 4
FST-004 F GN  RCRA metals various 4 4
FST-004 F an pH, spc various 4 4
FST-004 G 0 0
FST-009 Soil RCRA metals various 6 i 1 8
FST-009 Soii pH, spc various 6 1 1 8
FST-009 Soil Explsy Resd 8350 6 1 i 8
FST-010 Soit RCRA metals various 6 6
FST-010 Soil pH, spc  various 6 6
FST-010 Soil  Explsv Resd 8350 6 6
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Table 6.1 Work Plan Laboratory Analytical Breakdown, Fort Stewart.

Location  Matrix Parameter EPA No,of No.ofl No.of No.of No.of Total
Analysis Field Dups/ Rinsate TCLP Trip AE
Method # Samples Samples Samples Matrix Blanks Samples

FST-011 Soil  RCRA metals various 6 6
FST-011 Soll pH, spc  various 6 6
FST-011 Soil  Explsv Resd 8350 6 1 1 8
FST-012 Soil RCRA metals various 6 6
FST-012 Seil pH, spc various 6 6
FST-012 Soil  Explsv Resd 8350 6 6
FST-014 av VOCs 8240 4 i 1 i 7
FST-014 an pH various 4 1 1 6
FST-014 GN  RCRA metals various 4 i 1 6
FST-014 av TPH 8015 4 1 i 6
FST-014 Soil VOCs 8240 4 1 1 1 7
FST-014 Soil pH various 4 1 H 6
FST-014 Soil RCRA metals various 4 1 1 6
FST-014 Soll TPH 8015 4 i 1 6
FST-017 Soil VCC 8240 4 1 5
FST-017 Soil alf TCLP  various 4 1 5
FST-018 Sludge VOCs 8240 i 1 1 3
FST-018 Sludge all TCLP various 1 i i 1 4
FST-018 Sludge pH/spc various 1 1 1 3
FST-018 Sludge pest/PCBs 8080 1 1 1 3
FST-018 Sldg/Sed  VOCs 8240 1 1
FST-c18 Sidg/Sed all TCLP  various 1 i 2
FST-018 Sldg/Sed oH various 1 1
FST-018 Sidg/Sed pest/PCBs 8080 1 1
FST-018 Soil VOCs 8240 4 4
FST-018 Soil RCRA metals various 4 4
FST-018 Soll TPH 8015 4 4
FST.018 WW  RCRA melals various 2 2
FST-018 ww VOCs 8240 2 1 3
FST-018 ww pH/spe  various 2 1 1 4
FST-018 WW  pest/PCBs 8080 2 1 } 4
FST-018 Sed VOCs 8240 7 1 i 1 10
FST-018 Sed all TCLP  variocus 7 1 1 1 10
FST-018 Sed pH various 7 1 1 9
FST.018 Sed pest/PCBs 8080 7 1 1 e
FST-018 SW  RCRA metals various 7 7
FST-018 SW VOCs 8240 7 7
FST-018 Sw pH various 7 7
FST-018 SwW pest/PCBs 8080 7 7
FST-019 0 ¢
FST-020 0 t]
FST-024 Sludge TCLP all  various 1 1 2
FST-024 Sludge VOCs 8240 1 1
FST-024 Sludge pH various 1 1
FST-024 Sed TCLP all  various 3 1 4
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Table 6.1  Work Plan Laboratory Analytical Breakdown, Fort Stewart,

Location Matrix Parameter EPA No, of No.of No.of No.of No.ol Total
Analysis Field Dups/ Rinsate TCLP Trip AE
Method # Samples Samples Samples Matrix Blanks Samples

FST-025* Soil TCLP all various 11 1 1 1 14
FST-025 Soil pH various 11 1 1 13
FST-025 Soil TPH 8015 11 1 1 13
FST-025 Q¥  RCRA metals various 11 1 1 1 i4
FST-025 aN eH various 11 11
FST-025 av TPH 8015 11 tH
FST-025 GN VOCs 8240 11 2 i3
FST-026 Soit VOCs 8240 4 1 1 1 7
FST-026 Soil TCLP all  various 4 1 i 1 7
FST-026 Seli TPH - 8015 4 1 i 6
FST-026 Soil pH various 4 4
FST-027 Sed VOCs 8240 3 3
FST-027 Sed all TCLP  various 3 1 4
FST-027 Sed pH various 3 3
F8T-027 Sed TPH 8015 3 3
FST-028 Soil TCLP all  various 4 H 5
FST-028 Soil TPH 8015 4 4
FST-028 Soil pH various 4 4
FST-029 Soil VOCs 8240 8 1 9
FST-029 Soil TCLP all  various 8 1 g
FST-029 Soil TPH 8015 8 8
FST-030 Studge VOCs 824¢ 2 2
FST-030 Sludge all TCLP  various 2 i 3
FST.030 Sludge TPH 8015 2 1 1 4
FST-030 Sludge pH various 2 2
FST-031 Soil VCOCs 8240 6 i 7
FST-031 Soil TPH 8015 6 6
FST-031 Soi! pH various 6 6
FST-032 Soil VCCs - 8240 6 &
FST-032 Soil TPH 8015 6 6
545 42 42 13 14 656

* Note: More surface waler samples may be required if surface drains into a ditch{es)
prior 1o Mill Creek.

** 75 lanks will be tightness tested.

Note: RCRA metals EPA Msthods are 6010 + 7470/7471 + 7060 + 7421 + 7740,
Note: pH EPA Mathods are 9040/ 9045,

Note: Specific conductivity EPA Method is 9050,
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6.1.2 Site Inspection

A site inspection will be made to generally define existing conditions. Information gained

from the site inspection may include, but will not be limited to the following:

. integrity of waste containment,

. location and size of areas of concern,

. location of drainage features and possible conduits for migration,
. locations of discharge points,

. level of site security, and

. facility sketch map of all areas of concern.

6.1.3 Collection of Additional Information

In some cases, adequate characterization of wastes will be made by evaluating existing
records or data on operating procedures. When verifiable information on wastes at a site are not
available, but required to be investigated in the Scope of Work, additional data collection activities

will be required.

6.2 Soil and Sediment Investigation

The obijective of the soil and sediment investigation is to provide a framework for site-
specific identification of the nature and extent of soil and sediment contamination at the facility.
The potential for inter-media transfer of releases from soil and sediment to other media is
significant. Contaminated soil and sediment can be major sources of contamination to ground

water, air, subsurface gas, and surface water.

The work involved in the investigation will be to review existing data and conduct field
studies that will help define the nature and magnitude of the existing contamination. The
information included in this plan are excerpts from the Interim Final RCRA Facility Investigation
Guidance Manual, EPA, May 1989,

GERAGHTY & MILLER, INC.
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6.2.1 Sampling

The extent and location of sampling required for waste characterization will depend on
professional judgement concerning the need for additional information. The extent of information
gathered during the review of available data and site inspection, as well as the complexity of the

site and environmental media, will play roles in determining the extent and locations of sampling,

The sampling methods utilized will be appropriate for the type of material and item being
sampled. Waste materials may include solids, sludges, and liquids; items may include drums,
shudge drying beds, and surface impoundments. Details of sampling procedures are described in
the Quality Assurance Project Plan (Attachment A).

Analytical parameters will be chosen based on extent of available information. Analyzing
for broad indicator parameters such as total organic halogens or pH may be useful when there is
little or no knowledge of what materials may be present. Whenever possible, analyses for specific
constituents of concern will be conducted. Analyses may be conducted by a laboratory or in the
field, when appropriate.

Appropriate sample collection and preservation techniques are specified in the QAPP
{Attachment A). Specific measures must be taken to store and preserve samples to minimize their
degradation. The sampling techniques described below are commonly used with a minimum of soil
disturbance. Soil sampling methods will commonly vary with the depth of interest. Surficial
sampling in the upper 6 inches of soil can usually be accomplished with simple tools, including
shovels, spatulas, soil punches, and ring samplers. Constituents that have moved further
downward in the soil profile often require tools such as tube samplers and augers. Manually
operated tools are commonly useful to about 8 feet in depth, depending on the soil type. Below
this depth, hydraulically or mechanically driven equipment generally is needed.

6.2.2 Chemical Analvsés

Soil samples may be collected for laboratory chemical analyses. The methodology for
preparation of samples and analytical techniques are described in the QAPP (Attachment A).

GERAGHTY & MILLER, INC.



166

Field analyses may be conducted on soil samples, including determination of volatile
organic vapors using either an OVA or a photoionizer such as an HNu or Photovac instrument.
The OVA uses a flame ionization detector to measure organic vapors. Organic material that burns
in a hydrogen flame can be detected. The OVA is most sensitive to aliphatic and aromatic
hydrocarbons. It is less sensitive to alcohols, ketones, and aldehydes. The instrument's
sensitivity decreases with increasing chlorine substitution to various hydrocarbons. The OVA is
only moderately sensitive to many volatile organic halocarbons and is relatively insensitive to
trihalomethanes and carbon tetrachloride. The ambient (background) reading will be subtracted
from the field measurement of the sample. The sample will also be screened with a carbon filter
probe which isolates the amount of methane the sample registers. The methane value will be
subtracted from the unfiltered value where hydrocarbons may be detected producing a resultant

value.

The HNu and Photovac uses a photoionization technique to detect selected organic vapors
in the sampled air stream. These instruments primarily respond to organic compounds containing
double or triple bonds such as alkenes (ethene, propene, etc.), chlorinated alkenes (trichtoroethene,
tetrachloroethene, various dichloroethenes), aromatic hydrocarbons (benzene, xylene, toluene), as

well as many ketones and aldehydes.

6.3 Hydrogeologic Investigation

The objective of the hydrogeologic investigation is to provide an outline for conducting the
necessary investigations to (1) determine the nature of the subsurface geology and aquifer

characteristics at the facility, and (2) determine the presence or absence of releases.

Based on the review of existing data and reports and the results of field reconnaissance
activities, a Phase I field investigation program will be undertaken to obtain site-specific
information on the hydrogeology, including lithology, stratigraphy, structure, presence of
aquifer(s) and confining unit(s), aquiter characteristics, physical and chemical characteristics of the

formation, water levels, recharge/discharge, water quality, and ground-water use.

GERAGHTY & MILLER, INC.
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6.3.1 Drilling

Hollow-stem auger drilling involves the use of hollow auger flights to drill a borehole. The
method is rapid and extremely effective in most unconsolidated, but cohesive sediments. The
major advantage to this method is that fluids are not introduced to the hole. Also, it is the ideal
method for drilling to obtain undisturbed samples for geotechnical and chemical analyses. The best
method for collecting a soil sample using auger drilling is by driving a split spoon through the
center of the auger flight. Maximum penetration using hollow stem auger is generally 75 to 100

feet below land surface.

6.3.2 Formation Sampling

Formation sampling provides a means to examine the physical and mineralogical properties
of the geologic media. Methods of formation sampling include drilling or augering soil borings
and excavating test pits; and sampling using split-spoons, augers, and Shelby tubes or collecting
grab samples. Samples may be described and field analyzed or sent to a laboratory for
geotechnical or chemical analyses, Appropriate sample collection and preservation techniques are
specified in the QAPP (Attachment A).

6.3.3 Monitoring Wells

The purpose of monitoring wells will be to supplement existing wells in defining ground-
water flow rates and direction, aquifer characteristics, and to assist in determining if releases are
present. Monitoring wells will be installed in the unconsolidated surficial sediments. All drilling
development and sampling equipment will be decontaminated in accordance with the QAPP
(Attachment A).

Boreholes for installation of surficial monitoring wells will be of sufficient diameter to
permit a minimum of 2 inches of annular space when the well is installed. The surficial monitoring
wells will be completed at varying depths depending on the lithology encountered; depths of
surficial wells will be approximately 30 feet and less, Split-spoon samples will be collected
continuously to 10 feet below land surface (bls) and at 5-foot intervals thereafier to the total depth
of the well, Soil samples for grain-size distribution and moisture content will be collected with the

split-spoon samplers.
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The physical characteristics of the samples obtained will be described in detail on lithologic
logs using the United Soil Classification System. Soil samples will be classified based on the
results of geotechnical laboratory analyses. A detailed well construction log will be prepared for

each well,

The surficial monitoring wells will be constructed using 5 feet or more of new, 2-inch-
diameter, factory-slotted or continuous wrap, polyvinyl chloride (PVC) well screen with Schedule
40, threaded, flush joint, PVC casing extending to 3 feet above land surface. The PVC casings
will conform to the requirements of ASTM-D 1785 and will carry the seal of the National
Sanitation Foundation. Each well will be fitted with a vented PVC cap and protection as outlined
in the field sampling plans for each SWMU. '

The screen length, screen size, and screened interval of the well will be selected so that the
completed monitoring well yields quantities of water and samples that are representative of the
selected zone of interest. Consideration will be given to the effects of precipitation at Fort Stewart
which causes great fluxation of the water-table surface. The screen length will be 10 feet 1o insure
that the water table remains within the screened interval at all times.

The annular space between the borehole and screen (approximately sized for the selected
well screen) will be filled with uniformly graded silica sand from the bottom of the hole to
approximately 2 feet above the top of the well screen using the tremie method. The tremie method
incorporates the use of a drop pipe placed in the annular space of the well through which sand can

be placed at the desired depth.

A bentonite seal with minimum thickness of 1 foot will be placed above the filter pack in
each well to prevent downward migration of cement grout (Figure 6.1). The seal, consisting of
tamped bentonite pellets or bentonite slurry also will be installed by the tremie method. The
remaining annular space above the bentonite will be sealed by pressure grouting with cement grout
to land surface. The cement grout will consist of a mixture of Portland ‘T'ype I cement (ASTM-C
150) and water in the proportion not to exceed seven gallons of clean water per bag of cement (94
pounds). Additionally, 5 to 10 percent by weight of bentonite powder will be added to the grout to
prevent shrinking and to control the heat of hydration during grouting, which can cause the casing

to warp.
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Boreholes will be drilled as near to plumb and true as possible to assist in proper casing
alignment, sand pack, and cement seal. Precautions will be used during the drilling and well
construction to prevent the entry of foreign material into the well. The well casing will extent to 2
to 3 feet above grade and will be surrounded by a large diameter steel casing set into a concrete
pad. The steel casing will have a lockable cap. The concrete pad will be a minimum of 3 feet by 3
feet wide and 4 inches thick, sloped away from the well.

After the completion of each monitoring well, but no sooner than 48 hours after grouting is
completed, well development will be conducted. The wells will be developed by alternately
swabbing (with a surge block) and pumping or bailing. No acids, dispersing agents, or explosives
will be uséd in the well, Development will continue until pH, conductivity, and turbidity have
stabilized. If the well yield is too low to permit continuous pumping or bailing, the well will be
alternatively swabbed, pumped, or bailed dry, and allowed to recharge at least five well volumes.

6.3.4 Ground-water Sampling

6.3.4.1 Well Survey

Elevations at sites within one-half mile of the cantonment area will be surveyed to a
common datum point, Elevations at sites greater than one-half mile distance from the cantonment

area will be surveyed to a temporarily established bench mark.

6.3.4.2 Water-Level Measurements

The static water-level will be measured prior to purging and sampling the ground water.
The static water level will be determined to the nearest (.01 foot. An electronic water-level
indicator (M-scope) or chalked steel tape will be used for the water-level measurement. Duplicate
measurements will be recorded for each well and referenced to the survey point (top of well
casing). Devices used to measure ground-water levels shall be calibrated to 0.01 feet per 10-foot
length. Before each use, these devices shall be prepared according to the manufacturer's
instructions (if appropriate) and checked for obvious damage. These devices shall be
decontaminated after each use as described in Appendix A. Calibration and maintenance data shall

be recorded in a logbook.

GERAGHTY & MILLER, INC. -




o 36T

6.3.4.3 Purging the Well

After a water-level measurement has been taken, the monitoring well will be purged to
remove the standing water. Purging can be accomplished by pumping or bailing. If pumping
used, the end of the intake tube will be positioned just below the static water level. The intake is
then lowered as the water level drops so that the water in the well casing is completely and
efficiently removed. The intake tube will be removed from the well before suction has been
discontinued, Bailing the well is acceptable. However, if a bailer is employed, extreme care will
be taken in lowering the bailer into the well to avoid "surging” the water in the casing. Three to
five volumes of water will be evacuated from each well so that a representative sample of formation

water is collected.

6.3.4.4 Field Measurements

After purging the well, a waler sample will be collected to obtain measurements of pH,
temperature, and conductivity, Before obtaining these measurements, the field instrumentation

must be properly calibrated in accordance with the QAPP (Attachment A).

6.3.4.5 Sample Collection

After obtaining the field measurements, the monitoring well will be sampled for the
parameters of interest. Geraghty & Miller will obtain samples for organic analyses with a bottom-
filling TeflonT™ bailer. Sampling for dissolved metals involves mounting an in-line (.45n
membrane filter to a filter stand and connecting the stand to the outlet of the peristaltic pump.

Samples of the ground water present in the screened interval will be collected by lowering
the pump intake or TeflonT™ bailer, as appropriate, to a depth below land surface (bls) that is
approximately equal to the depth to the center of the well screen. This procedure will be initiated
so that the sample collected is representative of ground water at the depth of the screened interval.

Sample containers, preservation techniques, and shipping procedures are specified in the

QAPP (Attachment A). Decontamination procedures for the pumping and sampling equipment also
are detailed in Attachment A.
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7.0 HEALTH AND SAFETY PLAN

This Health and Safety Plan (HASP) has been prepared by Geraghty & Miller, Inc. to be
used during the RCRA Facility Investigation at Fort Stewart. The Resume of Negotiation

Proceedings indicated that all drilling, sampling, and other field activities will be performed in
Level D protection. Therefore, this plan is designed for Level D protection only. In the event that
conditions at a site necessitate a higher measure of personnel protection, work will stop at that site
and the COE Project Manager will be notified. Work conducted under higher levels of protection
will be handled under contract modifications. The elements of this Level D HASP are described in
detail in Attachment B.
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APPENDIX 1.0

List of Acronyms and Abbreviations

ACOE
Ag
As
ASTM
Ba
BH
BTEX
Cd
CFR
COE

DEH
DFAE
DIO

| DPDO
DRMO
EOD
EP TOX
EPD
GARNG
GDNR
Hg
HNu
HW
IWTP
LAW
MG
MSL
MW
OVA
Pb

( POL

PAGE AP-1

Army Corps of Engineers

Silver

Arsenic

American Standards for Testing and Materials
Barium

Borehole

Benzene, toluene, ethyl benzene, xylene
Cadmium

Code of Federal Regulations

U.S. Army Corps of Engineers

Chromium

Directorate of Engineering and Housing
Directorate of Facilities Engineering
Directorate of Industrial Operations
Department of Transportation

Defense Property Disposal Office
Defense Reutilization and Marketing Office
Explosive Ordnance Disposal

Toxicity Extraction Procedure
Environmental Protection Division
Georgia Army National Guard

Georgia Department of Natural Resources
Mercury

Photoionization detector

Hazardous waste

Industrial Waste Treatment Plant

Light antitank weapon

Million gallons

Mean sea level

Monitor well

Organic Vapor Analyzer

Lead

Petroleum, oils, and lubricants



APPENDIX 1.0

List of Acronyms and Abbreviations

POW
QA/QC
QAPP
RCRA
RFA
RFI

Se
SOwW
SWMU
TCLP
TOC
TOX
TPH
TRC
USAR
USCS
UST
VOA

PAGE AP-2

Prisoner of War

Quality Assurance/Quality Control
Quality Assurance Project Plan

Resource Conservation and Recovery Act
RCRA Facility Assessment

RCRA Facility Investigation

Selenium

Scope of Work

Solid Waste Management Unit

Toxic Characteristics Leachate Procedure
Total organic carbon

Total organic halogens

Total petroleum hydrocarbons

Tracer Resource Corporation

U.S. Army Reserve

U.S. Conservation Survey
Underground storage tank

Volatile organic aromatics
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APPENDIX 2.1
CHARACTERISTICS OF WELLS AT FORT STEWART

SOURCE: U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY 1988
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APPENDIX 2.2

CHARACTERISTICS OF POTABLE WELLS
AT THE MAIN CANTONMENT AREA

SOURCE: U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY 1988
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APPENDIX 4.1

RESULTS OF SOIL. BORING PROGRAM
FST-001, FST-002, AND FST-003

SOURCE: ESE, 1981



APPENDIX 4.1 Results of Soil Boring Program
EST-001, FST-002, FST-003
Depth Samples Date
Soil Boring {(fr) Split Spoon  Shelby - Completed
TAC~X Site
TX-B1 50 11 —-- 1/16/80
TX-B2 50 i1 - 1/17/80
TX-B3 50 11 - 1/17/80
TX~B4 50 Il - 1/17/80
TX~B5 100 21 - 1/18/80
Camp Oliver Site
CO-Bl 100 21 —-— 1/23/80
CO-B2 50 1] - 1/21/80
CO-BR3 50 11 - 1/21/80
CO-B4 50 11 —-— 1/22/80
CO-BS 50 11 - 1/22/80
South Central Site
SC~Bl1 100 20 1 2/8/80
SC-B2 50 11 - 1/24/80
SC-B3 50 11 -= 1/24/80
5C-B4 50 I1 -— 1/25/80
SC~B5 50 10 1 2/6/80
SC-B6 50 11 - 1/30/80
SC-B7 50 i1 - 1/30/80
SC-B8 50 11 - 1/30/80
SC-B9Y 50 11 - 1/25/80
SC-B10O 50 i1 —— 2/1/80
SC-B11l 50 10 i 2/5/80
SC-B12 50 10 t 2/5/80
SC-B13 50 1t —-- 2/6/80
SC-Bl4 50 il - 2/4/30
SC-B15 100 21 - 2/11/80
SC-B16 50 10 1 2/1/80

Source: ESE, 1981,
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APPENDIX 4.2

RESULTS OF WELL DRILLING PROGRAM
FST-001, FST-002, FST-003

SOURCE: ESE, 1981



APPENDIX 4.2 Results of Well PBrilling Program
EST-001, FEST-002, FST-003

Date
Date Depth Yield Completed
TAX-C Site
TX-M1 46.5 7 1/24/80
TX-M2 26.0 10 2/4/80
TX-M3 45,5 4 2/8/80
TX-M& 49,5 3 1/30/80
TX-0Wl 47.0 10 4/12/80
Camp Oliver Site
CO-ML 36.0 0.5 2/13/80
COo-M2 - 45,5 * 2/17/80
CO-M3 25.5 3 2/21/80
CO-M4 46.0 * 2/25/80
South Central Site
SC-M1 25.0 3 2/29/80
SC-M2 21.5 2 3/4/80
SC-M3 25.5 2 3/10/80
SC-M4 21.5 2 3/15/80
SC—-M5 33.5 7 3/19/80
5C-M6 27.5 3 3/24/80
SC-0W1 50.0 % 4/15/80
SC-0W2 50.0 * 4/17/80
SC-0W3 31.0 * 45/19/80
SC—-0W4 ' 31.0 * 4/22/80
SC~0WS 30.0 * 4/25/80
SC-0W6 40.0 * 4f21/80
SC-0oW7 35.0 * 4/29/80

* Not Measured

Source: ESE, 1981.
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APPENDIX 4.3
TYPICAL OBSERVATION WELL INSTALLATION

SOURCE: U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY 1988




APPENDIX 4.3 4-0 /

VENTED CAp T
2FT.
27pyc l
WW
}+—— 2.5 DRILL HOLE
'—_'_l_"__"_“—_' S 7 —
WATER TABLE ¢ )/
[~ -
-~
o]
] '. -
T — | NATURALLY OCCURRING SOILS
( 30 FT. TYPICAL —
B DEPTH —
1 s
—_ |1 storTeED
__ | casing
DIAQRAM NOT TO SCALE ___| (S 1
cap ——_ |}
FORT STEWART Source: U. S. Army Environmental Hygiene Agency 1988

TYPICAL OBSERVATION WELL INSTALLATION (1980 Wells)
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APPENDIX 4.4

DRILLING LOGS, LITHOLOGIC COMPLETION
FST-001, FST-002, AND FST-003

SOURCE: ESE, 1982
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. TATAL OLFTH OF HOLE 50" ‘T m kj\u o,
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“ < . [
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. ] fine sand L.
entegH e - o -
— o e — .
“—:-—!—k' —coarse sand o
; ey -
l 1 | % {arey clay : 14.5" -
15— o "[SP 10 YR 6/7 lighc brownish 4 | firm, wet Sz
— o i 8rey, slightly silty fine _
] sand, poorly socred [—
] e 18.0" -
o T SP-SM S YR 6/8, reddish -
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11 coarse sand 21.0' -
——— 150456 sand 0 ?21.0°) -
4 e [~
- L] E
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FST-003 Source: Environmental Science and Engineering 1982

PAGE AP-8



APPENDIX 4.4

~4o7

DRILLING 1OG (Cont Shagt)|traro 1o o 12,9 Hola Mo, TY—p1
oect AT ALEATE L - m""—__
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.39 ) ¢ Oq' L
wvaniare | otrin §uciro CLASIHICATIONE OF MAIERIALS :(ES:[ S ameLl (Oeatlivg trmea, ':‘:ifs;.,, s
Fleucriptonny ey rae), sremthocrmg, oo, if ",‘_.:_’((-f:” f
a 1 < o < [ X
- (32.5 -
N T SH 2.9 Y 6/2 tight brownish Z
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— to coarse sand ‘ ' J‘L:—
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40 ] ¢ | grey, slighcly silcy medium 9 loose, wec | /0
1 e | to coarse sand -
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— & l —
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] I+ coarse sand -
g e l i
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1 o | slightly silcy medium Co —
50" ! a coarse sand 11 loose, ver 32 -
3 Z
( - ) -
FST-003 Source: Enviromnmental Science and Engineering 1982
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APPLNLIHX 4.4 Healw Ha,  TX-112
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— Iae ) -
— 5P-Sit 10 YR 5/6 yellowish 261
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i IOQ silcy fiune to medium sand —
— ?O! 12.5° =
g e [
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251 yeliow clayey, silcy 6 solc, moisc — —
) - mediuvm to coarse sand —
— e , .
— . 280 o
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FST-003 Source: Environmental Science and Engincering 1982
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: APPENDIX 4.4 _ ' /
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FST-003 Source: Environmental Science and Engineering 1982
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APPENDIX 4.4
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FST-003 Source: Environmental Science and Engineering 1982
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FST-003 Source: Environmental Science and Engineering 1982
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APPENDIX 4.4 Hala Hae V-89
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. ] 9‘0{ sand vich gravel [~
by = ,oo —
— ool —
{ ] lo? - 14 0" e
13 i by 511 10 R 5/& weak red, 4§ sciff, moisc L2}
o1 oe { slighely clayey, silcy —
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N IS l -
- S lavender-red no Munsell -
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- e I sand [
: L ] T :
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1 [" (37.5") —
] i —
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H0_ wicaceous siluy fime sand 9 hard, moisc G-
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-9 | £2.0" -

l'of =

077 | se-st s v 8/1 white, silcy -
A fine - medium sand 10 stiff, wec 6

. ,Qﬁ difficulr drilling —

. TOJ -
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T ] -

{ — _
Y — f—

] i -

{ - -
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[*- ToTAL 0CPYH OF noLe s0° g’EM I\L{(\{A Y
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- L < : - (
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. \ 2.0° -
—4 ¢ SM 2.5 YR 5/6 red, very -
5 ] l @ 1 slighcly clayey, silty very 2 |very stiff, moisc 21—
4 , fine sand —
1 (7.5%) -
I D —_
~ QIQ{ SP-SM 5 YR 6/8 reddish —
10 ___| IQQ yellou clayey, silty medium 3 hard, moisc 31 —
i to coavse sand difficult drilling —
ml/o/ SC 5 YR 6/6 veddish yellow [
15 _ slightly clayey fine ro & hard, moisc 17 =
] d/ medium sand, poorly sorced —
- SC 7.5 YR 1/8 reddish yello =
20___ clayey fiaec to medium sand, ) sgiff, vec b —
7] poorly sorred -
) (22.5") —
) -
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25 ) & yellow stigholy siley, o firm, wet |
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- .
— + . -
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S L 20 A —_
FST-002 Source: Environnental Scionce and Enguncering 1982

PAGE AP-28




APPENDIX 4.4

i _—
Cont Shagi}] o @ or cou - —
ORILLING LOG {Con il 117.8° Holo Mo, CO-It5
- Gt . - ] PRTITIE T enr g T
Fortr Stewace RCHA Scudies Fort Stoewsrt, GA o
—y . N . 2 Ireeqyy
. )
CLEV AL Rilealll LD CLASSHICAIId QF mMaT(RIALS ;rgg:( “s(::«r(l: Fideatleay r.—f,“:::tsl..._ Lepek
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I coarse sand wich slight amoufit ——
7 & | of gravel .
— & .
— <& ) _
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] ¢ slighc amounc of gravel beginning to loose T
- ¢ drilling fluid -
— @ _
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45§ medium Co coarse sand 10 firm, moisct 16—
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— (] —
B . . . —
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i - .
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clay
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clayey fine to wedium sand,
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22.75°

—
— — ]
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S Y
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— - . . .
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-
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= fu-i 10 YR 2/2 Llight grey, siloy 3 shelby cube Poshed
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- | 37.75"
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40 - }Q slighcly clayey, silcy fine 9 very hard, moist 52
| sand, parctially cemented difficule drillin
MJ P Y 4.5 5
] .
— I ¢ SH2.5Y5/1 grey, slightly silcy
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= I T |poorly sorred difficule drilling
o )
- 1] (47.5%)
- ?0{ SP-SM 5 Y 6/2 light eolive grey
T e ighe i1
50 ] é«{ very slightly clayey, silty 11 Jhard, eoisc 39
] miczceous fine sand PR cag - -]
1 difficulc drilling
4 CF 52.0°
ji‘ l ISM S ¥ 5/1 grey siley
T b micaceous fine to, medium sand 12 havd, moisc 53
—] I T difficulc drilling
i T 4 { 97.5")
=
I
60_ 0&{ SP-SH 5 Y 6/} grey, silcy fiand 13 hard, moisc 50/0. 547
1 : co wmedium sand difficulc drilling
Ry
. f"”
E 'I“{ SP - SM 5 Y 6/L prey, silcy
65_ | ,o* [Fine co medium sand, with b very scif{f, moisc 29
| ' S
] 94{ slighc amount of clay di{ficule drilliag
_ :-04 ’
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1
S I
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75 ] hole 16 |havd, dif{ficulc 50/0.83
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85 silty fine sand, poorly sorted 18 very hard, difficule 50
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Robert ['l'OQhCC L CLEVATION CAQuHG wATER (75" CATOI
4. O CCTIOK OF HOLE {etanren . N COurt 27 %0
B v recan [Juectinas o oxa. rmow venr, | ORTE O | 1/24/80 P L/24/80
- e §
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— o , [
— Y L
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147 -
i P [ -
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15 ! ghcly siley & firm, wmoisc 9
] medium sand, poorly sorred, I
. l ¢ | picking un clay ac botrom —
el (17.5°) =
] ° -
— e SP 10 YR 8/2 uhice, [ine co -
20 @ | wedium sand, poorly soccted 5 firm, roisc 15 4
[ —
- @ (22.59 —
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— ,/T/ yellou, clayey, siley fine —
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- I o —
e l =
_— | ° -
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n_ micaccous {ine sand wich 7 fivm, moist 22¢
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- | . -
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a N < d - { <
- - et e S
E (s 451 ¢
- Q{ SP-SH 5 Y /1 light grey : n
35_] ? lclayey, silty micaceous fine 8 Jhavd, moisc 20/0.58]-
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— @9 37.0° N
= @ f SM S Y 7/L lighc grey, -
40" slighcly silty nicaceous 9 havd, moisc 50/0. 381
T bt fine sand difficulc drilling —
7 "*T SMS Y 7/1 lighc srey, -
45 ] silighcly silty micaceous 10 hard, moisc 50/0.817"
1% fine sand difficult drilling -
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- . —_
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QASIFICANON OF MmArCRIALY * Cour |aax asf “0““:"“_1-___‘—
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- @ . . . . _
5 — fine to medium sand, pooTly 2 very fine, moisc 28 -
~] sorced I—
] & —
- 3 L
— | o . —
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7] 9 {amount of coarse sand -
- & -
— 9 . -
- S L0 YR G6/E grey siley -
70" medium o coarsesand vich 15 very {irm, moist L8 _
a7 slight amounc of gravel -
11 72,5 -
EST-001 Source: Environmental Science and #ngincering 1982
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- [QRILING LOG [Cont SINCHILM ” M:‘:uku()wn Hola No SC-U1S
- laaetiia] R . TR AL AT L] peter 3
Fore Scewact RCRA Studies Fore Stewvarce, CA 3 gy
< 7. COaC {4 0Ox Or | QMARKY
ALV ATION olrin | eGino C‘A’sm(?:;or‘,q‘ mattmac eLCOV. | Sanmeig (Deillicg teme. woater fons, Lipes of
rreerp it €RY ro. sesthering, 4t of vigeifiaaaz;
{ . L [4 o '3 f X

o 72.5" 60 —

] @ _

Joe ISP 2.5 Y 6/0 prey medium to . -
75 — e Loarse saad wich slighc 16 very firm, moisc 24 I

i o [mounc of gravel -

] ° -

4 e —

= SP 2.5 Y 5/0 grey very —

80 ©slightly silty fine to 17 very firm, moist 30 ~
1 e medium sand with very slighc [—

n o pmount of gravel —

- (82.5") .

~ SM2.5 Y 6/2 lighc brownish =

85 ] ¢ | larey siley fine to medium 18 firm, moisc 32
. @ sand, very slight amount of i

) ‘ gravel H~

1 o T i

- SM2.5 Y 5/2 greyish brown —
90 ] o I silcy fine to medium sand 19 firm; moisc 18 .

franin® _} o -

. - o .

{ i SM5 Y 5/ grey siicy fine —
95— & [fo medium sand ' 20 firm, moisc 36 1

] ! -

g 19 al

i ? SMS5 Y 6/t grey, silty fine —

100 to medium sand 21 fire, moisc 41 -

[5T-001 Source: Environmental Science and ngincoring 1982
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Hale Hoo SC-j1tg 50

Oiveditin 3T ALL AT 1HCCT
- DRILLIHG LOG South Atlancic Fore Steware, GA or 2 tuccys
Y. FROJCCT 10, 3128 AnD Txre or ar S 5. 5 1D, 8 3 /n
Fort Stewart RCRA Studics UTORT G T oA ULV TIBR SHOYH TR G
LOCATION (Conrsyens oy Teotord MSE
[ 686806 A E. 663415.00 VL HAMUFACTURCER S OCHEHAVION UF (il ———
X ONI)LLIMC ?ccuclv . Cat cori Acker ADZ
ic Y] t Teseing Laboratories .
Pictcstn cy esting < s Lis. voral no. or oven. {tratTunwo P UNOta v R e
A HOLC BO. {Ae aform on coeg atelal AUNDCH JAUFLES TAKEH § 1o : 1
ek (T 2 ety : H -
i 5C-B16G
3 HAGC OF ORILCER 14 TOT AL HUMOCNR CAOAC aOXEl
Robertc !’rophct 11 CLEVAYION CAGUKD wATTH 10. 17" ATORB
4. 0InCECTIOR OF HOLC Javanr o | €O v aran
L OAYE HOLE y H R
K‘_av(unc:u_ { Jrvcuinca O%XG. FROW v oY, l 2-—71—-80 M 2 1 80
7. CLEVATION TAr OF jrOLL ()6 .34 '
7. THICKHL13 OF OVCAAUAROCH -
14, TOY AL CONE ACCOVERY FrON nariKG Y
&, DCPYH ORILLED INYO ARACK 0*
V. MCHATURE OF (KIRFCT g
t
#. TOTAL QCPTH OF HOLE 50 —/}‘ﬁm .
’7‘( ﬂ—«(\_q . tiley -~
. LOM OF HA A 1 COnE Juox gn LYY T i
ELEVATION| DEPYH JLEGEND Crass 'lc(gi‘:_:(qx:w TemiaLs NECOV- |saury o (Dcitfing ¢hvm wal . jo Dgat By o
oy HO, B P P -ctsj i -t (IR
- b < - i

“blows/ic [

4
SP 10 YR 4/2 dark greyish

i l L5CT o
. @ |browm siley fine sand, poorly loose, mois pushed =
;W sovted 2.6° | —
. g” SP-SM 7.5 YR &/? dark brown -
5 — ’Q{ silty fine sand 2 loose, moisc bH 1.
] ,Qﬁ .
- & 7.0 —
1= |
9 ° —
— o SP 7.5 YR 3/2 dark brown =
) 10| o | siliy fine sand 3 very stiif, moisc 26 1T
- 7 12.0
{ — 1
SC-SM S Y 6/2 light olive
15 grey clayey, silty fine 4 firm, moisc 9

sand

SC-5M 2.5 Y /2, 5 Y 6/1
mixed light grey and grey 5 shelbv tube nushed

HI;IIIE“HIHHH

0~ -~
] silcy, clayey fine sand —

- (22.5% —
| =

] l ¢ ISMS Y 6/L grey clayey, E
25 1 o ‘ siley very fine saad 6 stiff, moisc ! —
e 265" -

— , | .
pu— L & ] S
-] T., SP-SM S5 YR S/ prev ve —
0.3 1 s prey very 7 | scifr, moisc 5 |
— slighcly clayey, silty difli - . J -

— T micaccous fine to mediunm piiteale dodlling -

- f‘o sand N7 e -

-4 =t 032,57 -

FST-001 Source: Bnvironmental Scicnce and fingincering 1982
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ORILLING LOG (Cont Shagpjfftre o or 1o 66 34"
= FeOeCt B AL ALLA FRCred
Fart Stewact [LCRA Studies Fore Stewart | GA
. ot o
aevanore | ot e (\ASSHI(.::;()P! OF sanl[REALS :[Eg;f :ALN:
) tacrprrese | Crv O
L b < « 3 {
_— 5M (32.5°)
- Y 0 =
-~ 5 Y 5/1 alive clayey
35 _7] silty micaccous fine sand 8
= 37.5"
] ]“j
- lee .
= | 5P-5M 5 Y 3/1 grey very
40 — ?‘4 slighely clayey, silcy 9
: rao wicaceous fine sand
1+
- ]
B s (42.5%)
- @ ISP 5 Y 5/3 olive very
45— o slighely silcy micaceous 10
= o |fine sand
-+ e (647.5%)
-+
_ SC5 Y 6/2 light olive grey .
very sligholy silcy, clayey 91

(%]
<

R G R T e

ELL Dt e L

(

JJ‘I!HJHH‘FHt'[HJIJIIMHHIHHIHJI’JJ

EST-001
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micaceous fine sand, slight

@mount of coarse sand

Hola No_5C-1116
Al Y

> 2 ungn

RUMARK Y
(Erilting time. onter fo,, rpeh of
crectbectag, wtt. if “hmifrancy

1*%_5&_\_7

IHEI]

hard moist.: 53 5__
difficulc driliing -
hard, paccially 350/0.33°%_
cemented, moisc —
difficule drilling —
hard, moisc 14 _
difficule drilling -
hard, moisc 50/0.42

difficulr drilling

J-us}:a:wu;l‘::IIIHH]HU]JIHJIHI’

llullwill

Source: Environmental Scicnce and Engincering 1982




APPENDIX 4.5

DRILLING LOGS, WELL COMPLETION
FST-001, FST-002, AND FST-003

SOURCE: ESE, 1982
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___APPENDIX 4.5

AT - T racy Atiesn e
ORILLING LCG Sowth Avlangic Fore Stewact, GA Or 2 snenv,
L rnosctT 0, MLe ARO TYIr, OF T g
Forc Stewarce CHA Scudies e, GATUWE FOR SUTVATIAE BaWa fTHI ey —————
2. COCATION {Conetis mtmn e Ztaatoasd — 51
- N](l l 2“ l. ;(I L:() 5')5 '() . Il' 1T HAMLIE ACTUH(_?;T\T ;;—a;v;;uu_l_ T
DL NG ACSEHNCY . 3a g
X STICO i
‘._L’..'ILLL__L_LLU{SHU 13, TOT AL HO. OF OVERn- JimsTun=~cn UM A TUN e
S IOLE HO, (A, afac e e e ber g 4800~ nuni)cn YA ey TARKER T I
et £ ety i} F— : {) . 0
s TA M
T HAne OF DHILLER ta, TOT AL HUYUarn CoOnr NOKED -
Paul M. Clauson 15 CLOVATION GROURG YATER S 83 0 24 Lours
4. DI CTIaN OrF oL e JIY Am Y 0D {Comr LT
4. DATC 1OL L 1 E H
@vtntucag f Yoo UAa. rnou v T, l 1/22/80 - l/?.fa/BO
VI, ELEVAYION TOr OF HaLd 647"
T, THICKNCIL OrF OVCRBOUNOGCH N
la, TOT AL CONKE AZCOVOHY FON OOALKG v
. OCPTH GIMLLED (KTO NOCK 0
I SICHATUNC OF I!Ill(f "
5 kA
3, TOTAL DEFTH OF HOLC B /M/}'—((/! ey
1 Conrc nox oOn / LEM 'I:‘K
cLrvATion| DerTu |Lecenuo CLAn'rtcfﬁt’_(c’:::;AY(JuALs RCCOV- |3Aamir € (Dtiftng ;n(.,\ .._.4..: r)o-.._ e
cny HO, atfer i dhagd 0O\ M sl G mem)
- . B c i ] - t a
— Bulf co prey-medium, slighcly _
= clayey sand, slight amounc of 2.0 —
— plaanr fraguwents upper 2 fr. ) —
i raguments upp =
. - 5.0° -
5 e -
7 TS _
] .
— Grey o brovn-siliy clayey -—
—i fine to medium sand, up co .
— - tear _
. 5% clay
Cemenc —
] — [
10| .
— 1[‘.0' -
15 - ' [~
] CGrey teo hbrovn-silty clayey —
— fine to medium sand . —
less clay (+ 5Z) than above P ¢ [
— . ] _—
] 1 e .
20 ] . . .
. 21.0 . ! . i
- , | -1 38.5
lenconice |3 o -
_ B . . i = -
] Olive green sandy clay icavel - 14605 —
. and clayey sand. Sand Tla A se _
- fine to very fine grain [ [P —
95— Sure-Pact] | 2|7 —
: _ B - —
; J— [ S— Y N
1] - —_—
- 0.0 -
B 10 S B 3 ntint e pT € e -
1 L _
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. e _—
PtV Al e (O ODF eHL
SRILLING LOG (Coat Shouot} 6. 47" Holu Mo, Ti- 1 i
eOeCE IS TALLATKNE e 5 I 3
Fore Stewact RCRA Studices Forr Stewart, GA o 2 s
7. cong jsvs OR 2 mARKS T
(Nils ) oLei | UCLHD CLASSIICATION Of MATLRIALS RECOV. | SamrLl (ideslloag tsme, swaier lave. dapeh of
EDecrarprio~ ] (RY 0O, westhareng, ste. of vigaificanay
a I < d « f K
— 3.0 Z
_ Grey - medium to coarse -
— sand vith up to 10X -
_ cla _
35 y -
L
&0 —] —
— £1.07 e
3 Grey o medium Co coarsc [
— sand with up £o 3% clay ——
] to 44 fc., up to 2% clay —
] below 46 fr. -
&5 —
S0 -
T e: Envi b SC i d Enginoeri 1982
ST-003 Source: Environmental Science and Engincering
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tale {{a,

LINAE S P

CIVIStOn THSTALLATEON meny |
DRILLING LOC Souch Atlantic Fort Steware, G or 7 suecra
1, PROJCCY ‘o, SILE AHD FY9E OF (T (),'_.
forc Stewart RCRA Stwdies T BATE PO FLCGATION SO G THI Gy ———— 6
I. LOCATION (Coomfbiatas oe Stacian) MSL 5
N760657.51  E659795.08 L HAHUFACTUNEN S OCHGHRATION OF ONILC
'J’[QILLll((: AC‘C?‘CY SIHCO
raul M. Clawsoun 3. TOTAL 10, OF Oven- [orevUn = LM TUR . KD
A HOLE HO. (A e atrvarr on ceaving tlifal AUAEHCH SAMIY_ S TAKEH 4] M [§)
e Ut PorN-M2 : -
I HAME OF DISLLER 14 TOTAL HUKnenr Conr A XCd
Paul M. Clawson 11, CLEVATION CrOunO wATER i L' ( 24 hrs
i OINECTION OF HAL L 1T AT O | COmeL er o
14, DAYLC How e Tl
bvq_nrncag C]!NCLC-#(O o«a. FROW YT, } 1131180 - 2/"/&0
17. CLEVATION TOF OF HOLL T4 137
T, THICKHESS OF OVERDUROCH .
. 1, TOT AL CONE FI(C()V[!"Y.fOﬂ goniRrG
A, DEFTIL ONELLZD THYO ROCK (4] G SGRATURE OF 13 9:1_ . -
[] { 0 re
5. TOTAL OCIYTit OF HOLE 50 g M,[}Iy(u -~
T 7 . ¥
53 1 Cond [aox on nemancd
ELEVATION| DEPTH JLEGEZHD CLA "'C(';,t'_c(’:',p?’:;’w”“*u AECOV- [SAUPUE | (Duttiing ttomm Potcrritann, depth of
Eny HO. et b rdnd, Atk df wd@ndflcnred
- 19 < 4 - i K
] Buff to prey - fine ro —
] mediuvm clayey sand an
] _
7 5.0 T -
5 <
T - - - —
- Buff to grey — medium to sMearc | —
coarse clayey sand Coment g —
j— —d —
— ‘ —
— R . .
10 . —
] .o’ /%/ L
Pre/at -
3 [ |
— Orange - coavse sand . “ .
— occasional clayey beds . L, -
- up o 1 fe. thick . . —
— . < .
15 ] ‘. ‘ .
- J ol -
— 4 4 o LY —
—_— s " d———
- . 4 [
- 4 {thelo .
20 ] ' . R I
] 21.0 Qopntonice | X = . _
Gravel —i- 0.0,
— — .
T Orange — clayey fine ce i tnre—Pack Bl T
~ medium sand 2nr Hac el N —
25 — | S -
- el —
- DAsrnas dt HG sCALE -
A 30.0° —
EST-003 Source: Environmental Science and Engineering 1982
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L]%\ililt{l]l&liJEL|i|llll'lIJI||11i\|III|||1I|I5Elll\llllfilllililjili!ll\il]lll|

v AT e 1Ar O bwel ﬁ——mlim
DRILLING LOG (Cont Shaat) TR L Hola Mo, TX-M2
_ - - —
e CT LT AL LATK I eler 2
Fore Stewart RCHA Scudies Foce Stewars, GA o 2 wngers
CLASSUICATION OF MAITRIALS 7. Cor( {8Ox OR . REMARLS
VAo oErm { LLGIND O RECOV- ] SAMPLL {Ocdlicg v wonsae bans, Sopes of
srrapaiea } [P
T (RY [ZI4 0 woathereag, wte, of tiguificans)
( .- a t < 1] c { K .
. . — ) -— - 00@r
- Whice, prey - gpreen - {rom
- 29.5 fr. e 50 fc.
_ interbedded [ine and
7 fine to wedium sand with
15 sandy clay. Bed thickuess
_ | fc. to 3 fc.; most
7 boundaries gradational
40
45
SO
f’ ]
] .
u !
FST-003 Source: Environmental Science and Engineering 1982
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Hole Ha. 1:\‘*—.“3

OtVESIOe IHST ALE A TION lvce Yy i
LGG . : -
DRILLING Souch Avlancic _ Fort Srowrrt, GA . Or 2 snerys
1, FNOSECT 10, MEPE AHG T Y I OF mwy ()
) oK LTTOH Lo WAy
Forr Stewarck SCRA Studies BT FON LTV ATIOM GO
1. LOCATION (Coamrfbrmtos s Startand NI
:]1(0572 39 Oy, 4 TL MAMUFAGC TURCI S DESIGCHA TGN AOF OMILL
[E L+ - h g ~ ~
- ;'Onu_l_u Ac‘rnC SIMCO
< Paunl N. € lawsaon 11 TOTAL HO. OF OVER- | s T U=« EU"Ol-run..(D
4 HOLE NO. (A stvar o cheming 41l AUAUCH SAMPLCY TAKCH ! 4] . 0
d (12 ity ad -_ - A\ - . .
: (RENE
3 HARE OF OniLLen 4 TOY AL HUMAER CONE NOXCY
15 £LEVATION CRAOUHRD wATER
Paul N. Clauson 2.6° 24 hours
4« OINeCTION OrF HoL D Tay A ¥ <O 3 JCawrmL ¢y xn
. DATE HOL L 1 :
Kvanvicae [ Jewcuinda LA, FROu YARTY. l 2/5/80 : 2/8/80
17. ELEVATION TOr Orf HOL O 71.12
7. THICKHC 331 OF OVERAAUADCH "
T 18, TOVAL CORC RECOVERY FOR MOMRING
a. GEPTH DAILLED tNTO RACK Q0
v 1%, SIGHATLRE OF il‘!;‘,j:
3. TOTAL DEPTH QF HOUL S0 M‘(h’(}w
T L CcoAarc I.IOX on ﬁHARI(j
eLevaTion| ockTh [LEcEiD CL*”"'C(',‘J_'_(:';,' HATERIALS necovs |saurce (ﬂrllHn4 m-L ator foaa, depets of
€ny HO. ettt ate3f I signitlcand
- . < 4 . | @
— 3 1
— Browm — medium sand,color 2.0
] grades to light grey wich
- orange stringers belou
7 15 fr 4.0° e
S N Fy
) White — clayey mediun to « .
] coarse sand, bed of fine f .
— N .
— sand near > {c. 7.0' Neat . .
— . ‘
] Cement " e
- - ‘ -
- Grey fine to wedium sand =, .
— . .
10 10.0 Pk
— LA
—A / i
] £
.
] Orange to slightly ulize Y h
— coarse Co pedium sand, ‘
— very slight zmount of clay .
15 ] (5%), variable vertically ‘< “
— .
p— . .
— ‘. .
— ¢ ‘4
- NERR
1 . .
— I L 117.5"
20 | Bentonicgl 1
] Gravel : 139.5"
. . : o
— -4 — |60, 5"
] 24.0° N
1 Sute-Ptacl: | |-
AT .
— Uhicte - sandy elay; sand {ine Ld —hdas.5¢
- . — grades dovnward co siley clay
i ar 29 fc.
| CrBarss 3 F 4D HCakE
] 30.0
- 30 N
. N

FST-003
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- .HLVAIIOH [{s LN LN L S LTS
ORILLING LOG (Cont Shoat) 71.12° Holo No. T{-M3
s PO .Illillll.ll\|'("‘ - My 2
Fory Stewnrt HCRA Studies Fort Stewact, GA ct 9 sas
CLASSIICATION OF MAIEHIALS 7. corg {acxx Ou ROprRES :
VAUCH oIt 3G RLCOV. | SamrLl (exlliag doma wwater bons, Lipeh of
fDemrpria=y I teO woatherrag. 0., of tigmy,
L 3 . - i Cigaificansy
(' s . b < o _ f . £
— 33.0° -
- Ccey—green — sandy clay -
35 ] sand fine grain -
o 38.0' -
| Light grey - fine to medium n
40 _ ] slightly clayey sand -
- occasional thin beds of fine -
] sand _
49 7 "
2 _____ !“6.01 S
i Grey - green — fine to -
] medium clayey sand —
50 _ i
FST-003 Source: Envirommental Science and Englnecring 1982
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Hola Ha. Tx -3y,

OIVISIOwn

DRILLING LOG South Aviantic

IK3FALLATION MY

Fort Stewarc, CGA ©r 1 tueers

LI 12 F R oy

—Forr Stewart RCRA _Studjes

1. LOCATION (Uounfinadas or Sfation)
N760717.38  E6%9764. 50
Ol LG ACEHCY
Paul M. Clawson

4 HOLEL HO, {As ahorm o cvawdng ¢ftlel
PUNFRYTT IS H

DOTX-MA

10. 31 AHO TYPE OrF miT G

11, ORTUs FOIL ECCVXTION ShoWR (TN . 3y ———— |
M5
11, MAHUF ACTUREN'S DEIGHATION OF OMILL

SIMCO

A HAME OF OIILLER
Paul . Clauwson

15. TOTAL HO. OF OVCIt- lerunacn
NUADEH SAUFLEY TAKEH E

IUNMOISTUN e D

9] : 0

14 TAOT AL HUMaEn COnc naxXcs

13, CLEVATIONM CGAOUHD wATER 2 ?| @ 2{‘
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Cutadhnc w3 TO sCrLE

hrs.
L DIACCTIOR OF 1HOLE j1TAnT 0 1 COLPLeT X0
4, DATE HOL L l c
He . rro v, :
fAvenricac [ Jtuciindo o€a, rnows van L/29/80 x 1/10180
17, CLOVATIONR TOP OF HOLE 70. 46"
T TIMCKHESS OF OVENRBUROCH -
18, TOT AL CORE RECOVERY FOM DORING 1
1
4, OCPTH ORILLED INTO ROCK 0 T SICHATURE OF THIPECTIm
; if .
*. YTOTAL OEPTH OF KOLE 50 ﬁ\(}‘* A{AMr/;}«L{,t -
4 .
o3 1 Cont |ooxX On Arkanxd
e evaTion| oertn fLecono C"A“"'C(‘,‘,T"_Z:"D?L:ATE"M NECOV- [SAMPUE|  (Drirftng ctnms imtor Tdaa, depch af
KO. i g, 'j‘:- T8 ad gl £ Con )
@ b < 4 - { 9
] |
) -
- 2.0 -
- , . 4 |-
e ] See soil boring log TX-B4 [
i et Rt S —
e R |
— L] “ B o
3 < N -
— &£ + b=
J— 4 '(‘ |
] Neac . . |
J— i * -
] Cenment R e [
£ =
— P | —
—3 1 <. L __
—_— —/ —_—
[
] //// |
1 ¢f -
] 1 ! —
— £ M —
I | -« 13 =
| f | .-
:
— 1 i }—
— . - froem
p— « 4 b=
R ——
_ fe I: |
] N b—
—t 4 —
f
— 3 4 .
A LS
N . I
_— N “ —
- 1 T —
] . . . | -
— . B L 415 —
] Benconite B _
- Gravel i {PRIRY -
— . B o -
2 (14405 —
—] — —
| Sure-Pack | T I —
~ LA=1J49.5" -
] .
—1 —
—q -

Source: Environmental Science and Engineering 1982
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: Otviston THATALLATION W
) DRILLING LOG South Atlantic Fort Stewart, GA or 2 sneeva
- - - R
. PnoIccY W, MIE AKD TYIr ar mr 3 5"
: TOEKTun FAR CELVETTION S dda (TRY 30T
- . tevarc RCRA Staxdies ' H A
T, LOCAYIOH (Comrdbantam or Sfatfornd HSL -
M7I61L199.12 E659515.98 2. MAHLFACTUIEH 1 OESIGHATION OF OntLL
DILILLIHEG ACEHCY SIHCO
“Panl H. Clawsan (3. TOTAL HO. OF OVER- jorrTunaxo I UNOIIYUn e aO
/‘. 4 HOULE HO. ‘A:,)-M“‘ LV QT PR S} uu-! OUROEHN SAMPLELS TAKEN ! 4] : 0
lL el [+ Ol - TX*OUi
e or DREER fa TOTAL HULGER CONE NOXES
P-—llil. N- Clﬂuson 153 CLEVATIOH CROUHD WATCH
4. DIRECTION OrF HOLE 19T AT <O | cCounrcarvo
4. OATE HOLE 1 :
v TLC AL O LD O€B. FROW YT, 44 10/80 Lo 412780
ca [ — i
17. CLEVATION TOF OF HOLE G 42'
7. THRCXNHIEIS Or OVERGUNOER -
la, YOV AL COAC RCCOVERY rFan aORING Y
" DEFTH OMILLLO IMTO ROCK o' T3, SIGRATURE OF tR3REGTH :
] - ? ]
¥, TOTAL DEPTH OF HOLC 50 FA HA:} ’{L{/LL/M'\-(J{ -
1 cone |pox on 7 nebianwy
eLevaTionf gerti [LEGEND C"*”"'c‘;,r_'.ﬁ',s,:_:“YU'“"‘" ACCOV: [SAMPUE|  (Drilttng tbma, {sater :.L,, e ot
€nyY HO. eailretlog, *0c., ”\ljcnlflc-rd)
a b < 4 - f M
ppp— Dark Brown - Silty fine sand easy drilling, loss
- of water till 10'
- 10.0°
10
— Tan/Orange — clayey fine to
1 medium sandy clay == 30%,
. ] slight amouncs of coarse
{ ] material
’ 15— 16.5"
1 Orange — fine sandy silt easy drilling
20 ]
— 21.01
- Grey - finec sandy clay-— difficule drilling,
— claycy sand - hard smuscovite hard, coopacted
i resenc
{25 P
—
1 -
3o |\ . . . 100
FST-003 Source: Environmental Science and Engineering 1982
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AU LLINLIAA. 4.0

WY ATKON 107 OF 1L

4
DRILLING LOG {Cont Shaat} 70.472" Holo Mo, 1X-0W1
QY EASTALLATEONY pUTaS g 2
fort Stewarc RCHA Scwudies Foct Stevart, CA o 2 auwas
7. core [sOx o REMARKS
. WANOM QEPINL LEGEHD GASSI”C?:;ON of M“.NMS RECOY- | SAamrLl ) rlling time. water laai, ALepih of
e apise ) £RY ). weavbareng, atte of Vignifiramey
a b < d < { ' It4
35 ]
] 36.5"
1 Light brown - clayey, fine casy drilling,
— sand - sand becoming coarser starced losing
40 Z and clay diminishing in drilling fluid
4
] amounts to &7'
45 _ 7] 465"
i Light grey - wedium to coarse toss of drilling fluid
— sand with slignt amounts of
| clay 2.0
501 { R
| e oy
] 7/1//
— T
_ —ld42.0
— A YJai0
\ . Favi . i nd Engincering 1982
FST-003 Source: Environmental Science a g g
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APPENDIX 4.5 Hals o, CO-y)

- IV LION 3T ALLATION sHeeT
[ DRILLING LLOG South Avl auric Fare Stewave, GA or 2 iHee s
) V. PnoIECT ta, SILe AMD YYOT OrF i '
Fort Stewatt RCRA Scudies T DAY G s GUECTV AT ION Y T oy ———
L LOCAVION (Cottnainn e Stastond 51 . y .
N Z"](. i l(l 7 Eb!l!””!ﬂ__ 14 1, SANUFACTURCICT OCIIGCHATION OF HUELL
DIILLING ACCHCY (; lr_{(‘o
. . T p Py .
{. . I'aul H. Clawson 13, TOVAL 110, Or Oven. (s vunmmao T UHOC TUR e XD
4 HOLC HO. (A s shaot om cbrm—tng tef=l NUAODCH SAGITCES TAKEH 1 0 b o

et il e orvamts wad . CO=M1

S HALE OF DRICLER T4 TOY AL HUMACH COne 10X C

1A, CLEVATLOH CROUHO WATECR 12.5 @ 244Ny,

500N
. DIACCTION OF HOLE jrTAnT D ClcousLer g
14, DAY E HOLE [ - H
C_":jv(nnc;u_ {(inccivxo OLa. raGw VLT, l Z! 1 1/80 . 2113/80

17, CLEVATION TOF O oLl |5t 27!

7. THICKHESS OF OVCABUNROCH

; 13, TOT AL CONE RCCOVEARY FOn 0OAIHG <
0. DEPTH OMILLED (NTO AOCK 0 . SICHATUINE OrfF 145 ’-9:"’0!1
. TOTAL DEPTH OF KOLE 507 (11\ 1 W{’ @U\AA’(U/-
Cone
CLEVATION] DEFTH |LECEND CLA”I”C(?)?.?:J:-:AYU“AU f‘tCCDC:‘V- ?Aolfa‘?_‘:: (D flng Ibrfl E::.:?A::-x ey od
EAY . “HO. el s e g, -lr.\lf @ fqrulfic mrt) B
8 < 4 - f 4
i Ruscy Brovm - Clayey dry, tough, compacced, —
— fine to medium sand hard drilling L
5 , [
—! — 2.0 —
] 1 —
—] 9.0 —
4 s B [~
— £ —
. Light Crey - coarse slightl “ i
iQ pid b g b i .
—1 clayey sand R . —
] Near < i, -
— Cemenc “, . —
1 13.0° ® i, - —
{ ] Purple — tough plascic clay. g ' [
s _ ] Below 15 fc. to 22 fc. wich A A7 —
— medivm to cearse sand | . —
— (10 to 30%) . : |
— : ‘( —
2 ‘, ‘L :
20 | . . : -
i Y- < ——
- 1 T -
J— 4 L —
I 264.0" . . , —
i B EREEriN: —
25 Whiice - sandy clay, sand wery Bentonicd = 130.0° _
] fine 26.0° Cravel )] S -
1 =t 12]31.0 —
T White o ruscy brown - < Pacl it -
~— sandy clay, sand very (ine, vre—tach=i — | —
] makes up less chan 307 of _ -
30— samples 0.0 ) -
—\ R L = 4)36.0 —
{ = _
GST-002 Source: Envitonuental Science and Engincering 1982
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APPENDIX 4.5 5 %

f (O AT EOr 9 rihE - ST
DRILLING LOG (Cont Shact] 151.27" Holuo No. Co-M1
— frona HeSTatl A — sHQee 2

. FortlL Scewart RERA Stwdies Fort Stewavte, GA. . & 2 simers
e CLASSMLCATION OF smATCHIALS ¥. COrg 803X OR . Fraargs .

AN TNy Ut | LEGEHD roOf Ml RECOV- | samrLe ({deedl derts, sester fons, doped

B (T leseriprssy ' ., Peh of

(£33 [X1e vedwthoeeng, et of vigarficansy
s s < o < f [

33.0'
— = -

Light grey - clayey [ine to

| 15 wedive sand 15 0"

I Brown to pink - silty saady
clay. silc and extremely
fine sand wake up 40 ro 60X

l 40 of samples

4% 7

50

=|:I|aw'|11sluulu\JJL:HJPLII|H[l!1[1]|;lll||lll[\1EJIIIIIlliut]llllliullual

,_L_l'llilfhilllfiii\J[ilEllIIh!lMiIIIJiIH HHiHILllllhllllHHlHll i\fl\ilH

. : -5 <
Envictommental Science and Engincering 1982

EST-002 source:
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_ APPENDIX 45

Hols Ho. CO-12

DevEsiQn

DRILLING LOG South Atlaatic

MeC T

AT ACL AVIOH

fort Scewart, GA or | sueevs

b
[ Se F I o w4

Fort Stewvartc RCRA Studics

2. LOCATION (Counthintes ac 3¢mitan)

N754755.01 L608897.65

to. SILE AMO T¥ee or air 9
T OATun FOR TUIVATINH SOV n ¢V 3y —————m——

ML

O ING ACERCY

Paul M. Clavson

1L seAMUF ACTUNOIC L OCSICHATION OF OniCL

4. HOLL HO. (Aa aharm o the moetnd l‘lll-l
P T e |

CO-—M2

STHCO
(3. TOTAL HO. OF OVEN- fHeTuna<o lUHOIsTUN B <D
BUHDCH JAMPLES TAKEH ( 0 H 0

3 HAUE OoF Ot LER
Paul N. Clawson

14 TOY AL HUMGCR CONnC BOXES

2 ELEVATION CRAOUHD wWATER

4, DINECTIOH QrF HOLE

(Avenvican [(Jrecuinxo O4a. FNOu v T,

!Ifﬁl‘.r(u - !COHFLK‘(O
4. BATC HOLE | 2/14/80 2 2/11/80
17. ELEVATION TOF OF HOUL, 136.97°

14. TOT AL CONC RCCOVEAY FOR AORIHNG Y

7. THICKHESS OF OVEABUROCH

&, OCPTH OMILLED IHYO ROCK or
4

. TOTAL DEPTH OF HOLE 50

CEZVATION| DeEPTHILEGEND [{: PO

a b < 4

CLASIIFICATION OF MATEREALY

s mﬁmﬂ{ AJ{HKL]N_(J 444 L

1 corc |oox ‘on REUARKE
RECOV. (5AMPLC (D:mrfu Floin et et kr ma, Saprtts af
ERY HO, s atberrlog, (c., U Pigatilcard °
. 1 (’ 2

l'JHHlHHlHH!HII{HIJJHIIIJF\!JIIHMIH‘E!EF!HHJ!Ili

S5T-002
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See soil boring log CO-B2

T—nz2.0"

Neact

Cement
—_—

Bentonite [ ﬁ 37.5
Gravel 39.5°
w £0.5"

Sure—lack|’

Crrslmacs 130 FQY aCaa s

1IIILIH‘!]|H||HIT|HH1imli!H‘HHIHM[Mla“eui[mf{tlli

o i A - 1 )')'. 1
Source: Envitonmental Science and Engineering 1982
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- APPENDIX 4.5

Hole No. (03

VIO R AT AL LA TIOMN stler L
DRILLING LOG . ) _ . . or
. Sorch Artaoie Povre Seeeart 63 . [ sicersy
. PRoJeCT W, MEe ano Yvier or mir Y
Fore Stewarc RCRA St ies LG OAY G FOR TTLTVEATIAI DoV Ty —————
2. LOCATION (Cuiadbiadan ar 56 acbond ST,
b I M AN A 1
NI)J" 18.55 E6OY 1487 -01 PL HARUP ACTUNRENR'I DESIGHRATION OF DLl
OIULLING ACEHCY .
M
'aul N. Clawson 5 1HEO .
3 YOY AL 1O, OF OVEnN- fevuna«o I UHOIsTUR e
4 1ace ua, (A:“'-f\-v—r- ot ety g1efa) AURODCH SALCLES TAKEM ¢ a . H 0
- LT H - -
T (il e Ioco-M) -
s AME OF GHIULCH 14 TOY AL HUMDCA COne HOXTS
Paul N. Clawuson FlLoenevaTian cnouno waTern 3 25 @ 24 Les
€ DINECTION OF HOUE (CiTanT <O | CourL cT xe
14, OATE HOLC ¥ .o
CYvanvican [ Jinciin<o OAa. FROn vRT., E 2/18/80 : 2/2v/80
17, ELEVATION TOF OF 11OLE 124 .55
T. THHCKHECIS OF OVEAOUROCH ;
1a, TOT AL COnE NECOVERY FOA 0ORIHG
L OCPTH OMLLED INTO AOCK n'
: 13, SIGHATUNE OF uur'ﬁ‘r ot
L) —
1. YOTAL OCPTIC OF HOLE 30 E 1 Y mm -
1 Cone foox am /s aduan
cLEVATION| ocPTie |LECEHD CLA”'"C(‘B‘;L?;SATU"AH AECOV- [saurL (O ity ctanaf _,.f.;___ Sorth of
Ry HO. iy, e, u\i'unurc-nd
- t e Fi . t o
: Browa - clayey fine co
= ) yey : —.0"
medium sand, 10 to 20% clay, q
— color changed to grey-brown
— ar 5 fr.
. T —
95 . g e
e 6.0 4 b
— i ‘t
i £ -J
] . 3
— Light grey — clayey fine P A
—1 - . £
— sand, clay 20 co 307 Neat . e
— 1L a
- Cemenc .
10 ‘ P
pU— Yy /
- P
— ]
— /% 4
— 4
— . -+
_— 14.0" . *
i5 7 . <
. .
— £ <
— . .
— Rust browm - clayey siley ¢ i
] fine ro medium sand .
e “ L3
- . !
I 9.5 < L
20 : 4 s
] Light grey silcy,sandy clay Benconird
— top 2 fr. plastic Geavel 4 19.5°
23.0° 1121 20.5°
] Light grey-(ine to coarse e
25 _ sand, clay less than 5% Sure-pacil: -
—] . 26.0' I
o : L o
- Light grey - clayey silcy S f25.5
] fiae to coarse sand, 20
- o 307 clay
: . R AL ]
30

-ST-002

PAGE AP-72

Source: Envirommental Science and Engunecring 1982
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APPENDIX 4.5

,
ttole Ho. LlMﬁ
INCET

POCO-Mh

T thwision INITALLATION . It
ORILLING LOC . 0 A p g e Fore Steware, GA or | sueevrs
V. PROSLCT 10, MIE AHD TYIE OF M7 a
. . B O RN E TN iy T ——————

_F fewart RCRA Studies ] ' N UHTOTELEURTTGN Saan l
I LOCATION {Cunidbiatan or Starined MSL

N7SS137.729 EGODLT6.96 11, HARUF ACTURCIUS DESIGHA TIOH OF OricL,

ONRILLIMG AGEHCY 5{“(‘0

Paul M. Clauvson S TOTAL 1O or auens jorsrunexo iUNoIITUResD
4. HOULE MO. (Ae ahawn o teastng ciflol BURDEH SAMALLS TAKEH ! H

RN R T) P SRR - : H 0 N 0

3 HAUC OF ORLLLER

Paul N. Clawson

14 TOT AL HYuncA COne BOXES

1L CLEVATION GHOUHD WATER 4 10 @ 24 |ew

4, DIiRCCTION OF HOLE

Alvenvicar [Mncuiaco

DEXa, FUdus vEnY,

13T ANT HO

. lcour aereo
. OATE HaLe 1

2/22/80 i 2/25/80

. THICKHEC3SI OF OVEROUARDOCH

125.89"

(7. ELEVATION TOF QF BOLE

8, OCPPTH OAILLED INTO ROCK 0'

3. TOY AL COAT. ACCOVERY FOR BOMIHG

3. TOTAL QEPTIt OF HOLE 50°

CLEVATION]| OUPTH |LEGEND {Devcriptio

-« b < 4

CLAMGIFICATION OF HATTRIALY

193, SICGHATURE Or l!{!m =
&Hﬂm ot

1 COnE {00X on anxcsl
AECOV- 1SAMPLE|  (Detittng coma fomtor towa, depin ar
EAY HO, ot st Fenrlng, Qe dea . i1 e bgrd Efcoanw)
. ( e\

PAGE AP-73

See soil boring log CO-B4

. .

£ -t‘

B «

" 2

e

Neac <, :

Cemenct . .,

L BRI

P

4 &

1 His8.0°
Ben tonicc,_{:
Cravel —{7{ (5}40.0"

41.0°

Sure—Pacl

Lilrrpilnnl

CRniinbed emxy (O wCand

Source: Environmental Science and Engineering 1982
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APPENDIX 4.5 Hole Mo, g0 ) 559

(1 AV R TPSTH ITHIT ALLATION
DRILLING LOGC ) .
a Lonr Forp Stewart. GA O 1 sueers
= I #noIccT 0, SEZE ANO TYHE OF iy "
. “ . . O LUEVATION ShowRk ITHM Cadry —————— |
_Farr Steware RCRA_Srindies " u
L LOCATION (Connttnaton ar Srarim MSL
1« o 5 | r} (Iﬁ 12, HAHUP ACTUIRCICS OCSIGHATION OF Dt
P OAILLUING ACeHNCY g TH('U
( ) Paul N. Cl.c'lUS()l\ (1, TOYAL W2}, OF OVEN- |tHaY A=< IUNCISTUR S XD
. L HOLE HO, (A4 whawer o demetog t1efal AUADECH SAWITLEY TAKEH ¢ :

[Py S | : - X
- ISl 0 a9 |

I HAMC OF GRILLER T4 YOTAL RUHOGEM CONE DOXED

Paul . Clawson

13, CLEVATION CHOUMO MATER (9" @ 7/ hrs

4. GINCECTION QF HOL T favaaTxD " lCour sr a0
te. OATE HOLE i :
CIvemvicac [Jirecuin«o GXG. FAOwu ven Y, H 2/?_6[8(} : 2/29 [80

17. ELEVATION TOR OF HAOLE 62.31"

7., THACKHESS OF OVERNUNDEN

]l[IHIIHH|HH[HHI!HI|]HI]llllllll

H]J“EII‘||HI||II|]

1. TOTAL CONE RECOVENY FOA BOMING ) <
4, DEPTH ORTLLED {NTO AOCK 0
1y, SICHATURE OF IMSP_}: n
1. TOTAL DEPTH QF HOLE 26.5" (hﬁ;ﬂ L req <
CLASMHFAICATION OF MATCHEALS 1 Cone |aoX on A ryds
cLevation]| oerri {Leceno (D o A RECOV- |SAUPLE | (Detittng tbmed |omtnd Youu, depen gt
. ) £eny uio. —etbvrebing ¢L.x(‘.r¢ruuc-md
a < - d
— Red Browvm - very clayey 2. 0°
A sand, color changes to grey ﬁ—p—a -
] belov 3', sand wostly
—] medium, some fine
5 _ _fr’_:_'—
g =
. "
—A < k3 -
] . N
—— £
— 9.0 . g
— Neac . ‘
I3 e
10 Cercent ¢ ‘
—_— | NN j
1 S e
] Light grey - silcy, sandy //&‘ .
] B clay, orange-red screaks, 7]
— ] - .
( — thin but frequenc . .
- p
r— 4 ‘l
15 . ‘
— ‘e %
—_— “- <
e * s -
" . .
. ‘1T
20 .
] 21.0 . ‘) 17.0°
Benconicois) E )
— Light mrey - cl Lo _ Ceaver i ] 19-0°
| 1Lgne groey c :JYCJ med Lun Srave 1{_—_ 90 ¢
— sand, clay 5-10% ) ] — I~
_ 2%.0° =)
25 7] - ’ . D
_ - Surce-Pacil il _
Dark prey - very silcy, S -
— sandy clay, exccemely hacd J —
_\ macerial Lo =—a4 25.0°
30 . —4 B T T RS I PPy =Caaa
FST-001 Source: Enwvironmentat Scicence and Enguinceoring 1982
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APPENDIX 4.5

Hole Ho. SC-NZ
B 3T ALLATIOH sery
DRILLING LOG Soucth Atlancie Fore Stewart, GA or | syeevs
i
1. PROJICCT o, MLe AMO TYPC 0F wix Y
s 3 N T OATuw FOIC OV - T
Forr Stewart RCRA Studies T OATG PO ECCVATIOH SedVa (THL 3L
L LOCATION {Coardhs—fas ur Stettond MSL
s ‘ i ,LU“" 17 11 HMAHUFACTUNEITS DEMCHATION OF Onrlt
L DRI LING AGEHCY .
Paui ¥. Claus S1MCO
au - avson 13. TOTAL NGO OF OVEN- !0'"“"-40 D UMO AT -
. HOLL HO. {As afoses o ctraming tiifal AUANCH SAUrPLEY TAKCH ! . M
P el H R . N . )
LOSC-MY es
3. HAuc OF OAILLER |4, YOTAL HUHACHR CONE HOXC
.
o 15 ELEVATION GROUND WATER 6.1 @ 24 hrs.
4 GHIACCTIONR OF HOLE favanrT <o lCOouFLaT D
T OATE HOLLE 1 H
Hvanmrican ((Jrcuinao OCG. FAOW YN Y. } 3/]/80 : J/’i/BO
17. CLEVATION TOF OF HOLE 64.65"
7, THICKHE13 OF OVEROUNOCH -
1a. TOT AL CORC NECOVEARY rOn AORIHG -
o [ 4
4, DCPTIE ORILLED INTO nOCK 0 S SCRATURE OF U j‘: -
1
3. TOTAL DEPTH OF HOUL 26.5 { 54 0Ly -
T 3 v T
CLASSLFICATI 4 1 cone |oox o werands
CLEVATION| DEPTH ILECEHD (D..‘::—'zp?ao.:ATﬂ“Au ACCOV- |SAWPLE (Dettitng ""“"l —ter loaa, depith of .
£y HOL srst b, po0e. l{}-l’dn”lc‘rﬂd
a S < 4 - 1 e
- }—
— See soil boring log SC-B3 ' —
— | 2.0 [
- -
] i
_ « . -
£ »‘-"
N .
. . } ) -
— teac . e 4 |
- £ z p—
— Cemzent . .
R * *
4 |~
— 4 —
= B -
T /% * —_
] f ) [—
- N i -
‘ F
] . J |
— N o [
—_— LY 4
_ . [
<, 2
- ‘ [
] . [
] 4 <) .
R ., R —
] [2 ‘4 P
-] = L .
1 . ) T
— K i 13.5 —
i Benconites B —
] Gravel - 15.5°¢ —
_ T 16.5"' _
— R Bl 4 L
] - Sure-lach:| — |- a
] o . .
—] bl — 34 215 —
: Crasbmass s bf T3 sCard . —
1 . =

ST-001
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APPENDIX 4.5

Hala Ho,

SC-M1

———y

DRILLIHG LGG

faIRVAR SRl ]

Soucth Arlancic

IHETALLATION

Fort Stewart, GA

Incey

L

O 1 sueers

§, rrRoaecy

Fort Sceware

RCRA Studies

N688276.58 E62204 L

LOCATLON {Cacfbnatan ar S¢ofond

19, MIC AND TYI'r OF T

1, OAT UM £SO DUTVATION Sud i (TaM iy |

e

. OMICLING AGTEHCY
Paul HN. Clavson

P

4, HOULE HO. {As ahary on cdracring glelad

sl
.66 tL HMARUFACTUNEN"S DCUMGHAFION OF dnocl B
SIMCO
1), TOYAL MO, OF OVENR. joreTunaco [ ITE VR Pyt
AUMDCH SALMLEOS TAKCH ! 0 2 0

SC-M73

1. HAME OF OALLER
Paul N. Clawson

—{ 14, TOTAL HUHACA COnE BOXLOY

11 ELEVATION CAGUHO wATCR

Flowine well

« DR CTiON OF HOoL D

{Aqvanvicar ((Jieecuin«o

oA, FAou YNy,

4. DATE HOLC

lavAnT <O

| 3/6/80

lCour T

: 3/10/80

F. THICKHESY OF OVEROUROOCH

17, CLEVATION TO® OF HOLE

33.27

15, TOT AL CONC ACCOVERY FOM DORIRG

U Muager,

"D IHTO AQ ’
5. GEPTH DRILLEDG 1K CK (4] 1. HGEHATURE OF IHSPORT
$. TOTAL OEPTH OF HOLE 27.0° [\}J’
ASIUFLCATION OF HAT CRGA 1 Cond {sox on
cLevaTion| DepTi [LEGINO cr (D e artprtond e RECOV- IsAuri L
ERY Ha.
o . < : . ‘

7/

(Dietiting Ctmd ] irmtos foea, depepy of
st ctrna] Fee ) slantitoand
a

¥

HAAFML

HH‘HH[\HE’MH[HH'IFHIHHJIIII’HH}HHIHH‘HHJHH

FST-001
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See soil boring leg 5C-85

Neatc
Cenenc

N >
Sravel
[

Bcnconit(}"

Sure-Pacly:

Al

-3 17.5"

ERCRL
0.5

Cumtbmant sa)f 10 sCor e

[

i
~
(Wl
-

Jii{lllll‘lilllllll]!iIl[llll|||[||Il!i|[iH]HH‘IIH]IHI’I[II

Sourca: Favironmental Science and Enginecring 1982



APPENDIX 4.5

Hale MHa. 3C -4

DRILLING LOCG

L "o)ecT

Fort Stewart

[FIAFARYES LA

Sourh Arlanrie

RCRA Sctudies

(11t 3f AL LAILON

Fort Stewact, GA

e T

O l

IHEETS

o StEE ANOD TYI'L OF (1Y

C68B197 .28

LOCATLON {Cagiflymtos ar 54 cafom)

66297940

HHL

T GAT TR PO CUTVATION STOYR TN S S ———— |

(J"

UL LING ACCHCY

STHCO

17, MAHUFACTUREI Y UCIGHATION OF Ot L

( B 7 Paul N, Clauvsoun
1), TOTAL MO, OF OVLN- {orsvunasqo UMOtITUR s D
LHOUE wo. (A.).:._...“ ey ke mreimg te1a] — AUAOEN SALELES TAKEH § 0 : :
a8 d ity . : . -
SC-M4 e —
3 HAuC OF DRILLER 14, TOV AL MUMOOCH CONRE NaXes
- t
Paul M. Clavson 13 CLEVATION CROUNO wATCR 1. 5 @ 24 hes.
« DtNCcCTIOR OF HOLE 13T AT O Tl CoMmeL Y en
. DAYE HOLE i 2
@vxnrcc:xl_ [Jencvincco O4a. FA0OM YEATY. 1 3/ L 1180 : 3/'5/80
W7, CLEVATION TOP OrF HOLE 57.85"
7. THICKHEII OF OVERUURODCN - =
e TH OMILLED thTD s, YOV AL CORE RECOVEAY ran QARIHNG '
L ¥ lat H no
oK 0" 13, IICHATURL OF m:uj,c on’y
3. TOTAL DEPTH OF HOL L ' (A’FD
23 Lavu U a-d g~
[ 1T CORC o0X On EhtAadly
ELEVATION! DEPTIOJLEGEHD CL A3y %{L‘l’_ﬁu’wuu*u RECOV- |SAMIC - (Peititing ¢ ._.ﬁ faau, daeprte oé-
eny HO. v e d g “C'tl[’ sfgnificacd *
a S < 4 - f @
o Buff ~ fine sand . —
1.5 [~
] {—r———j 2.0 -
1 Brovm - changing to grey —
— belaowu 5 fr., clayey fine to =
S ] medivm sand, clay iccreases _,_@ R -
] vith depch, from 20% near ) o —
— 14 —
- - <
— rop to 60% < : —
- A 3 —
] 9.0° s, A |
=] Neat €, * F—
10 Cement . . |
- - - . /
— Grey-plastic sticky slighely ‘/%/ F—
— sandy clay //L“. |
— 4L -
c = EEEA -
— ) “ -
. -
- d4 -
15 . ) -
16.0' .
I ‘e a -
] R —
—_ N r——
] Light grey - clayey fine to . .
.\ [ .
— med lum sand : —
] . .- L
20 21,0 ‘. ‘] 13.5° .
— Renconice|:d B . —
— Dark grey silcy, sandy Cravel 2 15.5° —
| LCa : : -
_ clay - -1 16.5° E—
— 0 Dl e .
- g ¥ -
25 T Sure-Pack{:| T |- —
. L= hp 21,5 _
— —
: Trrdbrsre suy| 6) +raa :
30— _
I ! * ““
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APPENDIX 4.5

Haole Ho. S5C- Qi_) 64

{

FST-001

Source:
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Environmental Science and Engineering

QIvIsIon THEITALLA LN !"C?“-—ﬁ
DRILLING LOCG . . . .
- South Atlanvic Fort Seevyare A O 7 Seets
foFnoseeT 10. StLE AMOD ¥¥IC OF Y v
- . . . T OATUw TOEUTY, oM Ry
Fort Stewart RCRA Studics T, OATuw ¢ CUT AT I SRV (TR ity
S LOCANION (Cowrdivatuc op S¢aston) M5
NGHT038.91 E6640T7S. 21 1L nANUFACTINE S DEAGCHATION 9F OnELL
oML LIRG A OEHCY . -
, HSHMCO
Paul H. Clavson 13, TOYAL HO. OF OVEN. 1Ot Tun w w0 PUHOUI TUn mxD
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APPENDIX 4.6

ANALYTICAL RESULTS, JUNE 1980
FST-001, FST-002, AND FST-003
ANALYTICAL RESULTS, SEPTEMBER 1989,
SEPTEMBER 1990, FST-001

SOURCE: ESE, 1982; SAVANNAH LABS, 1988, 1989; FT. STEWART 1990
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James W. Andrcws, Ph.D.

P Savannvan Lagorarories
sanec Davis Long AND ENVIRONMENTAL SERVICES, INC.
Vice-President B

5102 LaRoche Avenue (31404) )
P O Box 13548 » Savannah, GA 11416-0548 LOG ND:  89-7664
(912) 354-7858

Received: 13 SEp 89

S Mr. Lawson Smith - ) -
Invirommental Office, DEH ) Purchase Order: DOCH9255-9124 CALLILA449
Bldg. # 1139
Ft. Stewart, GA 31314

REFORT OF ANALYTICAL RESULTS " Page 1
LOG NO SAMPLE DESCRIPTICN , LIQUID SAMPLES SPAMPLED BY
7664-1 MA-S(M-1 §9-52-S (9-12-89) Client
76642 MA-SQM-2 89-53-S (9-12-89)
2664-3 MA-S(M-3 89-54-S (9-12-89)
7664-4 MA-S(M~4 89-55-5 (9-12-89)
7664-5 MA-SQ4-5 89-56-S (9—12-89)
PARAMETER 7664-1 7664-2 76643 7664-4 7664~5
>, units 5.7 6.2 6.7 5.7 3.5
{ Iride, mg/1 31 26 2.9 29 5.4
w, —cific Conductance, umhos/cm 200 200 90 210 320

Methods: EPA 40 CFR Part 136.

-

Source: Savannah Labs 1989

APPENDIX 4.6.
FEST-001
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James W. Androws, Pi.D,

e Savannar LABoRATORIES
Janc_uc Davis Long AND ENVIRONMENML SERV[CES',
Vice-Presiden 5102 LaRoche Avenue (31404)

P O Box 13548 + Savannah, GA 11416-0548
(912} 3154-7838

Mr. Lawson Smith -

INC.

LOG ND:  B9-7664

Received: 13 SEP 89

Invirommental Office, DEH Purchase Order: DOCH9255-9124 CALLHLA49

Bldg. # 1139
Ft. Stewart, GA 31314

REPORT OF ANALYTICAL. RESULTS Page 2

LOG NO SAMPLE, DESCRIPTION , LIQUID SAMPLES SAMPLED BY
76646 MA-SQM—6 89-57-5 (9-12-89) Client
PARBMETER ' 7664-6
P, units 6.0
Chloride, mg/1 ‘ 6.8
Specific Conductance, umhos/cm 75

Methods: EPA 40 CFR Part 136. -

{

LU'( liaun b. %AMQ

William D. Sherrod
APPENDIX 4.6.

Source: Savannah Labs 1989

PAGE AP-104
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S SAVANNAH LABORATORIES | 643
. & ENVIRONMENTAL SERVICES, INC. -

' 5102 LaRoche Avenue « Savannah, GA 31404 = (912) 354-7858 - Fax (912) 352-0165

LOG NO: 50-1088)

Received: L1 SEP 90
Mr. Lawson Smith
Environmental Office, DEH Purchase Order: DOC#02549110/CALLIL4LS
Bldg. 4 1139 .
Ft. Stewart, GA 31314

REDMQRT OF RESULTS Page 2
LOG NO SAMPLE DESCRIPTION | LIOUID SAMPLES SAMPLED BY
10882-6 SCM-6 (9/11/90) Client
PARAMETER 108836
pH, units . 5.8
Specific Conductance, umhos/cm . 170
Chloride, mg/l 5.2

Mechods: EPA 40 CFR Part 136

Witk D %NNMQ

William D. Sherrod

Source: Savannah Labs 1990
FST-001
APPENDIX 4.6

Laboratory locations in Savannah, GA + Mobile, AL + Tallahassee, FL. « Deerfield Beach, FL
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SAVANNAH LABORATORIES | é4 5
& ENVIRONMENTAL SERVICES, INC, i

5102 LaRoche Avenue + Savannah, GA 31404 » (912) 354-7858 » Fax (912) 352-0165

LOG NO: S0-10883

Received: 11 SEP gg

Mr. Lawson Smith

Environmental Office, DEH Pﬁrchase Order: DOC#02549120/CALLSL41S
Bldg. ¢ 1139
. Stewart, GA 31314

:

PEPORT OF PESULTS Page 1
LOG WO SAMFPLE DESCEIPTION y LTOUIR SAMPLES SAMPLED BY
103331 SCH-1 (9/11/90) Client
10883-2 SCH-2 (9/11/90)
10383-3 SCHM-3 (9]_11[90)
. 10883-4 SCHM-4 (9/11/90)
10883-5 SCM-5 (¢f11}90) -
PARAMETER 10883-1 losg3-2 10883-3 10883-4 10883-5
9, units 5.8 6.1 6.5 6.2 6.C
gecific Conductance, umhos/cm 130 200 100 140 270
Chloride, mgf1 18 29 3.1 8.1 11

Methods: EPA 40 CFR Part 136

~ Source: Savannah Labs 1990
FST-001
APPENDIX 4.6’

Laboratory fgcations in Savannah, GA Mobile, AL« Tallahassee, FL + Deearfield Beach, FL
Page AP-106
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APPENDIX 4.7

RESULTS OF BACTERIAL ANALYSIS ON SAMPLES
OF GROUND AND SURFACE WATER,
JUNE 17 TO JUNE 21, 1980, FORT STEWART, GEORGIA
FST-001, FST-002, FST-003

SOURCE: ESE, 1980



APPENDIX 4.7

Results of Bacterial Anal

y3is on Samples of Ground -ard Surface Water, June 17

to Juwe 21, 1980, Fr. Stewart, Georgia
Fecal Coli form/ Fecal Coli form/
Site Date 100 ml MF Site Date 100 ml MF
TXMi-1 6/17/80 0. SG-51-1 '6/19/80 68
$3-1 0 8G~-52~] 65
-3 6/18/80 0 SG-53-1 0
X33 0 SC-84-1 28
TXS1-X2 6/17/80 31 SC-55-1 73
TXS2-x2 ) growth—no fecal SC-56-1 28
TX51-3 6/18/80 growvth—no fiecal 5871 54
TXS52-3 0 £-88-1 | 67
cad1-3 0 SC~51-2 - 6/20/80 0
C3-3 0 83-52-2 0
Cr3-02 6/17/80 0 SC-53-2 0
os-2 o SC-54-2 C
CGSi~2 14 5C-85-2 0
C0s52-2 62 SC~S6-2 0
0S1-3 6/18/80 0 SC-§7-2 growth—no fecal
C0sS2-3 56 5C-58-2 0
S~} 6/19/80 0 Csi1-3 6/21/80 0
S| 0 C52-3 0
SG3-1 0 SCS3-3 0
S~ 0 5C84-3 0]
SQ6-1 4] SCS5-3 0
SG6H-1 0 8CS6-3 growth—o fecal
SCGMl-2 6/20/80 0] 8C-87-3 growth—no fecal
Sa-2 0 5C-58-3 &8
SQG-2 0
S0-2 0
S5 0
SQ46-2 ¢
503 6/21/80 0
5Q2-3 0
SCG3-3 0
SO#H-3 0
sas-3 0
SQH-3 0
Source :
ESE, 1980,
FST-001
FST-002

EST-003
PAGE AP-111
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APPENDIX 4
WATER SAMPLING RESULTS, POST-SOUTH CENTRAL, TAC-X
AND CAMP OLIVER SITES, JUNE 16, 17, AND 18, 1980,
FORT STEWART, GEORGIA

SOURCE: ESE, 1980

a2y,
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APPENDIX 4.8

Water Sampling Results, Post, TAC-X, and Camp Oliver Landfill Sites, June 16,
17, and 18, 1980, Ft. Stewart, Georgia.

Speci fic Dissoived Depth to
Well No. Conduct ivity Tenperatire Oxcyeen Water Table
and Site pH {uahos fcm) ) (ma/f1) (feer)’
TAC-X
TMI-1 5.3 142 21.0 8.5
TG-1 5.6 B 22.0 3.16
TXS1-1 5.2 60 3.0 5.5
TXS2-1 5.6 60 35.0 7.0
TXMI-2 5.1 13 21.0 9,25
TXM3-2 5.9 58 21.0 3.5
TXS1-2 6.3 50 2.0 8.0
TXS2-2 5.75 45 8.0 12.2
TXMI-3 5.5 119 21.5 8.58
™XE-3 5.0 59 21.5 . 3.33
TXS1-3 5.5 S8 26.0 6.5
TXS2-3 5.0 35 26 .0 11.2
CAMP OLIVER
oMl-1 6.2 142 21.0 12.75
ari-1 5.4 K] 22.0 & .83
0si-1 5.9 60 27.0 4.5
0521 6.1 S8 25.0 3.1
oM1-2 6.2 69 21.5 12.66
o327 5.1 30 20.0 5.08
0S1-2 5.8 62 27.0° 3.7
0052-2 6.0 60 30.0 2.8
o3 5.0 61 21.0 12.83
a3-3 5.0 30 20.0 4.75
s1-3 5.5 63 C26.5 4.2
052-3 5.0 65 25.0 2.3

Saree:  ESE, 1980.

FST-001
FST-002
FST-003
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APPENDIX 4.8

Water Sampling Results, TAGX and Camp Oliver Sites, June 16, 17, and 18, 1980,
Ft. Stewart, Georgia

Speci fic Dissolved Depth to
Well No. Corduct ivity Temperabire Mxyzen Water Table
ard Site P (urhos fcm) (°c) (mg/1) (feet)
TAC-X
M~ 5.3 142 21.0 8.5
TO0-1 5.6 3 22.0 3.16
TXSI-1 5.2 60 B0 5.5
TXS2-1 5.6 60 35.0 7.0
TXM-2 5.1 1% 21.0 9,25
X2 5.9 S8 21.0 _ 3.5
TXS1-2 6.3 50 2.0 8.0
TXS2-2 5.75 45 9.0 12.2
T3 5.5 119 21.5 8.58
T3 5.0 59 21.5 . 3.33
TXS1-3 5.5 58 26.0 6.5
TXS2-3 5.0 35 26.0 11.2
CAMP OLIVER
QoHl-1 6.2 142 21.0 12.75
o3-1 5.4 30 22.0 4 83
w0s1-1 5.9 60 27.0 4.5
0852-1 6.1 58 25.0 3.1
OMl-2 6.2 69 21.5 12.66
03-2 5.1 30 200 5.08
C0St-2 5.8 62 7.0 3.7
C0S2-2 6.0 60 30.0 2.8
axl-3 5.0 61 21.0 12.83
M3 5.0 30 20.0 475
sl1-3 5.5 63 © 2.5 4.2
0$2-3 5.0 65 25.0 2.3

Saurce: ESE, 1980,

FST-002
FST-003
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APPENDIX 4.3

Water Sanplirg Results, South Central Site, June 19; 20, ard 21, 1980,
Ft. Stewart, Georgia

FST-001

Speci fic Diswlwed Depth to
Well No. Conductivity Temperahure Oxveen Vater Table
and Site pil (urhos fcm) o (ma/1) (feet)
SOUTH CENTRAL
san-~1 5.9 270 20.5 11.06
sao-1 6.3 205 22.0 : 7.75
5Q6-1 6.7 80 20.0 Floswitg
5G] 6.1 160 20.0 3.17
SQ6-1 5.8 115 21.0 %.46
Sah-1 7.2 240 20.0 11.37
SGM1-2 5.5 190 21.0 11.20
SQ2-2 6.5 175 21.0 7.79
5G06-2 6.7 110 20.5 Flowing
SQ-2 5.8 140 21.0 4.71
562 5.5 135 20.5 9.22
SQH-2 6.7 20 20.0 11.35
sa-3 6.2 195 21.0 11.35
SCe-3 6.6 180 200 7.83 '
SGM3-3 6.4 120 21.0 Flowing
SCH-3 6.1 160 22.0 4.6
5a6-3 6.5 140 21.0 9.36
5G6-3 8.5 240 21.0 11.35
SCsi-1 6.7 92 4.0 . 12.0
5052-1 6.8 A8 23.0 12.0
SC33-1 5.0 1,050 .0 . 8.1
SCS4—1 7.2 980 24.0 11.2
5CS5-1 7.0 ; % 23.0 3.0
5CS6-1 7.0 89 23.0 A5
SCS7-1 . 7.0 28 23.0 6.6
SCs8-1 6.9 135 23.0 6.3
SCS1-2 7.0 115 4.0 12.0
SCS2-2 7.0 118 240 L4
5CS3-2 4.8 650 32.0 8.0
5C84-2 6.7 122 2.5 1L.8
50552 7.0 570 24.3 5.7
SCs6-2 6.4 430 4.3 3.2
SCS7-2 .69 107 25.0 3.0
SCs8-2 7.0 112 6.0 5.2
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APPENDIX 4.8

Water Sampling Results, South

Ft. Stewart, Georgia

b6T

Central Site, June 19, 20, ard 21, 1980,

EST-001
Specific Dissolved Depth to

Well No. Conductivity Temperabme Oxygen Water Table 5

and Site pH (umhos fem) (°c) (mg/1) (feet) |
l

sCsi-3 7.1 131 24.5 12.2

SCS2-3 6.7 120 2.5 11.6

5CS3-3 6.5 131 25.5 12.3

S5C84-3 6.3 132 26.0 11.6

5Cs5-3 6.6 130 5.0 5.0

5C36-3 6.7 132 25.0 2.7

S5CS7-3 4.6 118 24.3 2.1

5Cs8-3 5.1 321 25.0 4.2

Source: ESE, 1980.
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APPENDIX 4.9

SOIL TEST RESULTS
FST-001, F'ST-002, AND FST-003

SOURCE: ESE, 1981



APPENDIX 4.9

-50i.l Test Results
FSTLOOI,FSTXOOZ.F811003

Symbol from
Sample Depth Plasticity Limits Plasticity
Boring Humber (fr) Wi, WP Ip Chare
TAC-X Site
TX-B1 7 30,0-31.5 67 25 42 CH
TX-B2 6 25.0-26.5 - NP ~-= -
TX-B3 8 35.0-36.5 — NP —= -
TX~-B4 6 25.0-26.5 - NP - -
TX-BS ] 25.0-26.5 104 36 638 CH
Camp Oliver Site
CO-B3 3 10,0-11.5 -= NP - -—
CO-RB4 3 10.0-11.5 - NP - —
CO~B4 8 " 35.0-36.5 — NP - -=
South Central Site
SC-B3 8 35.0-36.5 59 25 34 Cu
SC-B3 11 50.0-51.5 - NP - —
SC~BS 8 s 35.0-36.5 — NP - -—
SC-BS 11 . 50.0-51.5 _ 35 18 17 CL
SC-B7 8 35.0-36.5 41 26 i5 CL-ML
SC-B7 11 50.0-51.5 43 22 21 CL
SC-B8 8 35.0-36.5 33 16 17 CL
SC-B8 11 50.0-51.5 48 19 29 CL
5C-B9 8 35.0-36.5 50 29 21 CL-CH
SC-R9 11 50.0-51.5 50 22 28 CL-CH
SC-B12 8 35,0-36,5 . NP e ——
SC-Bl4 8 35.0-36.5 -= NP - -
SC-Bl4 Ir 50.0-51.5 - NP - -
SC-Blé6 8 35.0-36.5 46 29 17 ML

SC-B16 Il 50.0-51.5 26 14 12 cL

NP = Honplastic

—— = Not applicable Ffor non plastic materials
WL = Liquid Limit

WP = Plastic Limit

ip Index of Plasticity

oy

Source: ESE, 198].
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APPENDIX 4.10

SOIL pH AND CATION EXCHANGE CAPACITY
FST-001, FST-002, AND FST-003

XK



APPENDIX 4.10 é 7 (3

Soil pH and Cation Exchange Capacity (CEC)
EST-001, FST-002, FST-003

Sample Bepth CEC
Boring Number (fc) pH (meq/100 gm)
TAC-X Site
TX-BI1 2 95.0-6.5 7.03 5.5
TX-Bl 8 35.0-36.5 4,95 1.9
TX-B2 4 15.0-16.5 6.19 1.5
TX-B2 8 35.0-36.5 3.59 24.0
TX-B3 2 5.0-6.5 5.68 <l.0
TX-B3 5 20.0-21.5 5.91 2.0
TX-B3 9 40.0-41.5 4.65 11.8
TX~B4 2 5.0-6.5 6.35 <l.0
TX-B4 5 20.0~21.5 6,59 11.7
TX-B4& 8 35.0-36.5 6.65 5.7
Camp Oliver Site
C0o-B2 3 10.0-11.5 6.29 3.4
CO-B2 5 20.0-21.5 6.22 <l.0
CO-B2 9 40.0-41.5 5.97 <1.0
CO-B3 2 5.0-6.5 6.62 3.7
CO-B3 5 20.0~-21.5 5.66 <1.0
C0-B3 9 40.0-41.5 6.96 11.3
CO-B4 2 5.0-6.5 5.72 6.3
CO-B4 ) 20.0-21.5 5.36 14.1
CO-B4 9 40.0-41.5 6.19 13.2
CO-B5S 9 40.0-41.5 6.16 1.0
South Central Site
SC-B1 5 20.0-21.5 6.96 67.7
S5C-B1 9 40.0-41.5 6.69 6.6
SC-B2 5 20.0-21.5 6.26 <l.0
SC-B2 .9 40.0-41.5 8.32 6.7
SC-B3 '_7 30.0-31.5 . 6.88 16.7
SC-B3 10 45.0-46.5 6.56 4.4
SC—B4 5 20.0-21.5 ° 7.09 19.1
SC-B4 9 40.0-41.5 6.95 .
SC~-B5 6 25.0-26.5 4,24 341
SC-B5 9 40.0-41.5 6.72 ND
SC-B6 S 20.0-21.5 5.21 3.0
S5C-B6 9 40.0-41.5 7.33 20.3
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APPENDIX 4.10

Soil pH and Cation Exchange Capacity (CEC)

EST-001, FST-002, FST-003

Sample Depth CEC
Boring Number (fe) pH (meq/100 gm)

South Central Site (Continued)

" sc-By 7 30.0-31.5 9.66 4.7
sc-B7 10 45.0-46.5 7.76 8.2
SC—-B8 6 25.0-26.5 7.57 3.0
SC-B8 9 40.0-641.5 4.85 3.2
SC-BY 6 25.0-26.5 6.77 19.3
SC-E9 10 45.0-46.5 7.25 17.2
SC-BL0 5 20.0-21.5 7.13 43.4
SC-BLO 9 40.0-41.5 7.17 56.9
SC-B11 5 20.0-21.5 5.63 12.6
Sc-B11 9 40.0-41.5 6.53 2.4
SC-B12 4 15.0-16.5 5.31 2.9
SC-B12 g 40.0-41.5 6.68 7.3
SC-B13 6 25.0-26.5 6.38 5.7
SC—B13 9 40.0-4).5 7.31 14.5
SC-Bl4 4 15.0-16.5 7.24 3.8
SC-B14 10 45.0-46.5 4.93 6.4
SC-B16 4 15.0-16.5 7.02 20.2

Source: ESE, 1981.
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APPENDIX 4,11

SPECIFIC GRAVITY, (Gs)
FST-001, FST-002, AND FST-003

SOURCE: ESE, 1981

b19



o

APPENDIX 4,11

Specific Gravity (G.)
EST-001, FST-002, FST-003

Sample Depth

Boring Number (fr) G
TAC-X Site

.TX-B3 4 15.0-16.5 2.60

TX-B4 4 15.0-16.5 2 64
Camp Oliver Site

C0-B3 3 10.0-11.5 2.58

CO-B4 3 10.0-11.5 2.57
South Central Site

SC-B3 S 20.0-21.5 2.55

SC-B5 b 20.0-2t.5 2.59

SC-B7 5 20.0-21.5 2.66

SC-B8 5 20.0-21.5 2.60

SC-B9 5 20.0-21.5 2.54

SC-Bl12 6 25.0-26.5 2.59

SC-B13 5 20.0-21.5 2.62

SC-Bl4 6 25.0-26.5 2.62

S5C-BL6 6 25.0-26.5 2.60

|

Saurce: ESE, 1981.
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APPENDIX 4,12

FALLING HEAD PERMEABILITY TESTS
FST-001, FST-002, AND FST-003

SOURCE: ESE, 1981



APPENDIX 4.12

Falling Head Permeabilicy Tests

« FST-001, FST-002, FST-003

- — T

Sample
Boring Number(s)
TAC-X Site
T TX-B3 5,6,7 mix
TX-B4 7,8,9,10 mix

Camp Oliver Site

CO-B3 3,4,5 mix
CO-B4 4,5,6 mix
South Central Site

SC~BI1 2,3,4 mix
SC-Bl 8 (Shelby Tube)
SC—-B3 6,7,8,9 mix
SC-BS 1,2,3 mix
5C-B5 4 (Shelby Tube)
SC-B2 2,3,4 mix
5C-B6 6,7,8 mix
SC-B8 3,4,5 mix
SC-B9 6,7,8 mix
SC-BlQ 1,2,3 mix
SC-B11 4 (Shelby Tube)
SC-Bl12 5 (Shelby Tube)
SC-B15 2,3,4 mix
SC~-B15 7,8,9 mix
5C-Bl6 5 (Shelby Tube)

Source: ESE, 198].
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APPENDIX 4.13

FIELD MOISTURE
FST-001, FST-002, AND FST-003

SOURCE: ESE, 1981



APPENDIX 4.13

Field Moisture (weighc %)

[FST-001, FST-002, FST-003

Sample Depth Moisture
Boring Number (fr) Content
TAC-X Site
TX-81 11 50.0-51.5 16.3
TX-B3 4 15.0-16.5 17.1
TX-B3 11 50.0-51.6 15.0
TX-B4 4 15.0~16.5 21.7
TX-B4 11 50.0-51.5 17.2
Camp Qliver Site
CO-B2 8 35.0-36.5 16.4
CO-~B3 3 10.0-11.5 16.3
CO~-B3 7 30.0-31.5 15.4
CO—~B4 3 10.0-11.5 14.5
CO-B4 10 45.0-46.5 18.6
South Central Site
SC~-B3 5 20.0-21.5 14.3
5C-B3 9 40.0-41.5 16.1
SC-BS b] 20.0-21.5 17.2
SC~BS 9 40.0-41.5 16.6
SC-B7 5 20.0-21.5 20.3
SC-B7 9 40.0-41.5 19.6
SC-B§ S 20.0-21.5 15.4
S5C-B8 8 35.0-36.5 16.8
SC-RB9 5 20.0-21.5 17.0
S5C-BY 9 40.0-41.5 18.9
SC-B12 6 25.0-26.5 17.7
SC-Bl4 6 25.0-26.5 16.3
SC-Bl4 9 40 .0-41.5 19.2
SC-Bl6 6 .25.0-26.5 16.6
SC-Blé6 9 40.0-41.5 17.1

Source: ESE, 198].
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APPENDIX 4.14

ANALYTICAL RESULTS, 1987
FST-008, FST-010, I'ST-011, FST-012, AND FST-014

SOURCE: U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY, 1987
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APPENDIX 4.15

DRILLING LOGS, MARCH 1987
FST-004

ALIYE

RMY ENVIRONMENTAL HYGIENE AGENCY,



US ARMY ENVIRONMENTAL HYGIENE AGENCY

APPENDIX 4.15 DRELL[NG LUG | Q[

{Fhe propoaent of ¢his form ls HMSHA-E£5)

(- PROJECT 37-26-0127 DATE 31 March 1987
LOCATION Ft Stewart, GA DRILLERS Hoddinott, Smithson,
F5T-014 Haners
BRILL RIG Acker ADII BORE HOLE BH 5
SAMFLE
TYPE
BLOWS .
DEPTH |PER 6 IH DESCRIPTION REMARKS
050/051| Ash + burn residue + sand. - 052 is a sample of

Browa (10yr5/3) medium sand the burn residue

Strong brown{7.5yr5/8)1ocamy sand
Light yelTowish brown(10¥r6/74)mediyn sand
] Hhite (1Uyrg/Z) mediuwm sand

i TR ]
IS AR AE R

Black medium sand

ye "
PRTTS styilaizigs
RIS SRR P et —_

053/054

( : —]

BOH

ACHA Form 130, 1 Hov 82

Replaces HSHB Faem 18,1 Jun 80, which will be wied.

Source: U. 5, Amy Environmental Hygiene Agency 1987
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APPENDIX 4.15

US ARMY ENVIRONMENTAL HIYGIENE AGENCY 7 05

DRILLIRG LOG

{¥he propoaeat of thit focm [t HSHB-E5]

.. PROJECT 37-26-0127 DATE 31 March 1987
. LOCATION Ft Stewart, GA DRILLERS lloddinott, Smithson,
FST-014 Haners
DRILL RIG Acker ABIL BORE HOLE BH G
SAMFLE
TYPE
81.0W :
DEPTH |PER & IR DESCRIPTION REMARKS
055 Dark grayish brown(10yr4/2)medium fand 1"thick lTayer of
YelTow {10yr //0) T1ne sand black residue 6"
* | white (10yr8/2) very fine sand Below surface
Brownish 'yellow (10yr6/8) fine sanfi
EE— o White (10yr8/2)medium sand
61 056 Water encountered @5'
black sand was found at
BOH the extreme lower end of
e ] the SP.
bR :
{
10 ——
t
AEHA Form 130, | Hov 82 “.

Reploces HSHE Foem 78, § fun 8O, which will be vied.

Source: U. 5. Ammy Environmental Hygiene Agency 1987
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. US ARMY ENVIRONMENTAL HYGIENE AGENCY

APPENDIX 4.15

DRILLING LOG | 0 6

{The proponeai of thit form te HSIB-EST

P!mfi PROJECT 37-26-0127 DATE 31 March 1987
: LOCATION Ft Stewart, GA DRILLERS Hoddinott, Smithsen,
FST-014 Haners
DRILL RIG Acker ADIT BORE HOLE Gli 7

SAMFLE )

TYPE

BLOWS

DEPTH |PER & IH DESCRIPTION REMARKS

057 Black fine sand
Yellow {10yr6/7) fine sand

White (10yr8/2) fine sand
-|Gray {10yr7/1) fine—samd

058 Hater encountered 4°
TR 5 OR Black subsurface layer
in hotiom of SP

st
ey -

ACLUA Form 130, 1 Hev 82 L

fReplaces HSHBFaem 18§ Jun BO, wiich will be ured,

Source: U. 5. Army Environmental Hygiene Agency 1987
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US ARMY ENVIRONMENTAL HYGIENE AGENCY

APPENDIX 4 .15 ‘ DRILLING LOG 70 7

{The proponant of thit form [+ HSIB-ES)

e PROJECT 37-26-0127 DATE 3] Harch 1987
LOCAT{ON Ft Stewart, GA DR[LLERS Hoddinott, Smithson,
F5T-014 Maners
DRILL RIG Acker ADII BORE HOLE BiL 8

SAMFLE

TYPE

BLOWS
DEPTH |PER & IN BESCRIPTION REMARKS

059 Black sand
Yellow (10yr7/6) medium sand
] Light gray (10yr7/2) medium sand
060 Yater encountered @ §'
[~
BOH
IO
{ :
10—
!

L
AEUA Form 130, 1 Hev 82 Ry

Replaces HSHEA Form JB‘_ { fun B0 whichk will e vied.
Scurce: U. S. Amy Environmental Hygiene Agency 1987
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US ARNY ENVIRONMERTAL HYGIENE AGENCY ‘709

APPENDIX 4.15 DRILLING L06

{The praponant of thit form I HSHA-CS)

PROJECT 37-26-0127 DATE 3l Harch 1987
LOCAT 10 Ft Stewarl, GA DRILLERS Hdddinott, Smithson,
FST-014 faners
DRILL RIG Acker ADI BORE HOLE BH 9
SAMFLE
TYPE
BLOW
BEPTH | PER 6 IR DESCRIPTIOH REMARKS
Broun {10yr4/3} medium to fine sang
. 061 {Yellowish brown {1uyr5/8) mediwm td
fine sand
Very pale brown (10yr3/3) medium
| sand
’ _062 Light gray {10yr7/2) medium sand— Yater encountered @ 4
1 BOH -
i
063 is Quality Control
] sample on the SP washing
1
]
!
AEHA Form 130, | Hov 82 e
Repleces HSHE Form !8‘, {1 dun 8O, which will be vicd,

Source: U. S. Amy Envirormental Hygiene Agency 1987 ;
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APPENDIX 4

LABORATORY ANALYSES, TOXIC AND HAZARDOUS WASTE

SOURCE:

FST-018
U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY, 1985
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APPENDIX 4,17

ANALYTICAL RESULTS, OILY WASTE
EXTRACTION PROCEDURE
FST-018

SOURCE: U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY, 1985
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APPENDIX 4.18

LABORATORY ANALYSES, TOTAL METALS
FST-018

SOURCE: U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY, 1985
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APPENDIX 4.1

LABORATORY ANALYSES, PRIORITY POLLUTANTS
FST-018

SOURCE: U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY, 1985
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PPEND 4,2
ANALYTICAL RESULTS, BASE/NEUTRAL
EXTRACTABLE ORGANICS
FST-018

SOURCE: U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY, 1985
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APPENDIX 421

ANALYTICAL RESULTS, ACID EXTRACTABLES
FST-018

SOURCE: FORT STEWART, 199¢
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APPENDIX 4.2

ANALYTICAL RESULTS, PESTICIDES/PCBS
FST-018

SOURCE: SAVANNAH LABS, 1989
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DRILLING LOGS, 1979
FST-020

SOURCE: FORT STEWART, 1990
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APPENDIX 4.24

ANALYTICAL RESULTS, JULY 1989
FST-028

SOURCE: SAVANNAH LABS, 1989

12,
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pesens O Savannarr LABORATORIES

Tanctte Davis Long AND ENVIRONMENTAL SERVICES, INC.
Vice-President 5102 LaRoche Avenue (311404)

. O Box 13348 = Savannah, GA 314i6-0548
(912) 354-7858

LOG NO: 89-5730

Received: 19 JUL 89

Mr. Lawson Smith
Environmental Office, DEH Purchase Order: DOC# 9199-9106
Bldg. # 1139
P, Srvewart, GA 31314
Project: CallsL3s?2

REPORT OF ANALYTICAL RESULTS Page 2
LOG NO SAMPLE DESCRIPTION . QC SAMPLES SAMPLED BY
5730-3 Detection Limits Client
5730-& Accuracy (Mean % Recovery)
5730-5 Precision (% RPD)
PARAMETER 5730-3 5730-4 5730-5
EP Metals
Arsenic (EP Tox), mg/l 0.20 90 s 1.1 13
Barium (EP Tox), mg/1 0.050 ‘94 % L.1 =
Cadmium (EP-Tox), wmg/l 0.010 - 113 s 0.88 s
Chromium (EP Tox), mg/1 0.050 92 % 1.1 &
Lead (EP Tox), mg/1 0.20 %0 s 1.1 3
Selenium (EP Tox), mg/l 0.50 92 3 4.3 3%
Silver (EP Tox), mg/1 0.010 77 3 3.9 %
Mercury - EP Tox (7470), mg/l 0.0020 101 s 5.0 %

Methods: EPA SU-846.

; Willtaau D. %

illiam D. Sherrod ]

-

Source: Savannah Labs 1989
FST-028

APPENDIX 4.24
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James W, Aadrews, Ph.D.

e W Savannam Iaporatories

Janctte Davis Long AND ENVIRONMENTAL SERVICES, INC.
Vice-President 3102 LaRoche Avenue (31404)

1 O Box 13548 « Savannah, GA 1416-05483
(942} 354-7858

LOG NO: 89-5730

Received: 19 JUL 389

Mr. Lawson Smith
Environmental Office, DEH Purchase Order: DOC# 9199-9}106
Brdg. # 1139
Fr, Stewart, GA 31314
Project: Call#L352

REPORT OF ANALYTICAL RESULTS Page 1

LOG NO SAMPLE DESCRIPTYON » SOLID OR SEMISOLID S$SAMPLES SAMPLED BY
5730-1 89-30-5 Client
5730-2 89-31-5

PARAMETER 5730-1 5730-2

EP Toxicity (SW866-1310)

% that passes 9.5 mn sieve, 100 % 100 %

Percent Solids, 91 s 96 %

EP Extraet Initial pH, 6.8 6.5

EP Extract final pH, ' 5.0 4.8

Ml 0.5N acetic acid/liter extract, 3 3

EP lMectals

Arsenic (EP Tox), mg/1 . <0.20 <0.20

Barium (EP Tox), mg/1 <0.050 <0.050

Cadmium (EP-Tox), mg/l - <0.010 <0.010

Chromium (EP Tox), mg/1 <0.0S5¢C <0.050

Lead (EP Tox), mg/1 <0.20 <0.20

Selenium (EP Tox), ng/1 : <0.50 <0.50

Silver (EP Tox), mg/1 - <0.010 <0.010
Mercury - EP Tox (7470}, mg/1 <0.0020 <0.0020

Source: Savannah Labs 1989

FEST-028
APPENDIX 4.24
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