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1.0 EXECUTIVE SUMMARY

In March, 1990, Tracer Research Corporation performed leak tests on two of four underground storage
tanks (USTs) located at Building 710 at Hunter Army Airfield (HAAF) in Savannah, Georgia. These
tests indicated that a 12,000-gallon diesel tank was leaking. Prior to the leak tests, a 10,000-gallon diesel
tank was condemned in 1988 because it contained mud and water and thus was thought to be leaking.
Based on this information, a preliminary contamination assessment (a shallow soil gas survey) was
conducted by Tracer Research Corporation. Results of this investigation indicated that soils in the
vicinity of the USTs had been impacted by the leak.

To further evaluate the vertical and horizontal extent of contamination, soil borings and monitor wells
were installed and samples were collected by the U.S. Army Corps of Engineers (COE). Results of
samples collected and observations made indicated that approximately 700 cubic yards of soil have
possibly been highly contaminated and that phase separated product is floating on the groundwater
surface. Also, dissolved hydrocarbons appear to be present in the groundwater.

Since contamination exists, a water system survey was conducted by Atlanta Testing & Engineering
(AT&E) to determine required corrective action. In accordance with Rule 391-3-15-.09 of the Georgia
Rules for UST Management, the extent of corrective action required is based on the location of the
hydrocarbon plume with respect to nearby water withdrawal systems and surface water bodies. Based
on this survey, it was determined that water withdrawal systems and surface water bodies exist within
three miles of the site. However, the water withdrawal systems are all wells that receive water from
aquifers other than the surficial aquifer and, therefore, are not hydraulically interconnected with the
contaminant plume.

Based on these findings, it was proposed that the four USTs be removed. The contaminated soil plume
will be excavated and phase separated product will be recovered during tank removal. Confirmatory
soil samples will be collected and analyzed and one monitor well will be installed in the area of the
former plume to evaluate the efficiency of the remedial action.

The nearest public withdrawal system within HAAF is less than 150 feet away from the contaminant
plume. While this well is upgradient and not hydraulically interconnected with the contaminated plume,
a confirmatory sample of the groundwater will be collected and analyzed.

Two lakes are located near the site. One lake is located just outside the HAAF's boundaries
approximately (.5 miles downgradient of the contaminated plume. The other lake is located within
HAAT approximately 1,200 feet southwest and crossgradient of the contaminated plume. The dissolved
hydrocarbon plume movement will be monitored to evaluate potential impacts to the water quality of

the lake.
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2.0 INTRODUCTION

2.1 _FACILITY INFORMATION

The Corrective Action Plan (CAP) has been prepared in generat accordance with Rule 391-3-15-.09 of
the Georgia Rules for UST Management and "Requirements for Underground Storage Tank (UST)
Release: CAP Content:" guidance document, dated July, 1991. The CAP will address the cleanup of
subsurface impacts caused by leaking USTs containing diesel and gasoline at Building 710 at HAAF in
Savannah, Georgia.

The subject facility and parties associated with the environmental activities being conducted at the site
are presented below:

Location Name: Building 710 Area

Location Address: Hunter Army Airfield (HAAF)
Savannah, Georgia 31409-5026
(912) 652-56735

Location County: Chatham

Facility Contact: Commander, 24th Infantry Division
(Mech) and Fort Stewart
Fort Stewart, Georgia 31314-5000
Directorate of Engineering and Housing (DEH),
Environmental Office (AFZP-DEV)
(912) 767-2010
Atteniion: Mr. Thomas D. Houston, Rep.

On-Site Envircnmental Consultant: U. S. Army Corps of Engineers (COE)
Savannah District
100 W. Oglethorpe Avenue
Savannah, Georgia 31402-0889
(912) 944-5675
Attention: Ms. Toni F. Nicholson

Environmental Report Consultant: Atlanta Testing & Engineering (AT&E)
11420 Johns Creek Parkway
Duluth, Georgia 30136
(404) 476-3555
Attention: Mr. Gregory R. Fischer, P.G.

Ga. Reg. No. £33
ﬂﬂ"/{/*p / d"L q/'/%/

Signature
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2.2 FACILITY DESCRIPTION

2.2.1 location and Physiographic Setting

The Building 710 area, the project site, is located on the southeast corner of Douglas Street and the
railroad crossing of HAAF in Savannah, Georgia. The location of HAAF is shown on Plate 1 and the
site location within HAAF is shown on Plate 2 in Appendix A,

The project site is located in the Coastal Plain Province of Georgia near the coast and toward the
northern end of the Barrier Island Sequence District. Area topography consists of step-like terraces
with decreasing altitudes toward the Atlantic Ocean (Clark and Zisa, 1976). As shown on Plate 3, the
land immediately surrounding the site is relatively flat, with elevation ranging from approximately 18
fect above mean sea level (msl) to 20 feet msl. Surface drainage across the site is directed to a storm
drain located at the northwest corner of the site.

Surface water features in the area include small lakes, rivers and streams. Numerous small lakes are
outside HAAF located in an area northwest of the site. The closest of these lakes is approximately 0.5
miles away. Hallstrom Lake is within HAAF and is located approximately 2.5 miles southeast of the
project site. Salt Creek, a tributary of Little Ogeechee River is approximately 4 miles to the west and
flows into the Little Ogeechee River to the south. Hayner’s Creek, the headwaters to Vernon River,
is located approximately 4 miles to the east and flows to the south.

2.2.2 Former Facility Operations

Building 710 formerly housed the base motor pool. The project site consisted of one building (710} for
operators, four USTs and three pump islands. The USTs are approximately 45 years old and are
constructed of steel. The two 10,000-gallon tanks which were installed around 1940, held diesel and
gasoline and were managed by the 260th Quartermaster Battalion (QMBN). The two 12,000-gallon
tanks, which were installed around 1941, held diesel and gasoline, and were managed by the
Transportation Motor Pool. Plate 3 is a Site Plan showing the features described.

In 1988, the Directorate of DEH condemned and prohibited the use of the 260th QMBN (10,000-gallon}
diesel tank because it contained a large quantity of mud and water. At this time, the 260th QMBN
ceased using the other 10,000-gallon tank. The other two tanks were in operation until 1990, when it
was determined that the 12,000-gallon diesel tank was leaking, At this time, the Transportation Motor
Pool ceased using the other 12,000-gallon tank. Presently, the tanks are empty and the Transportation
Motor Pool and the 260th QMBN are operating at other locations.

23 RELEASE CONFIRMATION AND INITIA]L, RESPONSE

As stated earlier, large amounts of mud and water were being pumped from the 10,000-gallon diesel
tank in 1988. At this time, it was recommended by DFH that the two 10,000-gallon USTs be removed
and that a site asscssment be performed to determine the extent of contamination. It was also
recommended that the two 12,000-gallon USTs be tested for leaks.
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In March 1990, the COE retained the Tracer Research Corporation to perform the Tracer Tight ™
Leak Test on the two 12,000-gallon USTs. The Tracer Tight method consists of introducing into the
tank a very volatile tracer. Soil gas probes are then used to obtain vapor samples. If the tracer is
detected, then the tank is considered to be leaking. Using this method it was determined that the
12,000-gallon diesel UST has a small or intermittent product leak of less than 0.05 gallons per hour.
Hydrocarbons were also detected in the soil gas at concentratiotis ranging from 310,000 to 1,200,000
micrograms per liter (ug/l). A more detailed description of the methodology used and the Tracer Tight
™ ] eak Test Report are included in Appendix C-1.

Based on the results of the Tracer Tight ™ Leak Test and observations made in 1988, a shallow soil gas
survey was conducted by Tracer Research Corporation in July, 1990, to determine the extent of
contamination. In summary, 11 soil gas probes were used to collect soil gas samples in the vicinity of
Building 710 and the tank pit. Samples were analyzed for benzene, toluene, ethylbenzene, and xylenes
(BTEX) and total hydrocarbon. All samples collected had elevated concentrations that ranged from
4.2 to 5,500 pg/l total BTEX and 9 to 180,000 pg/l total hydrocarbons. Based upon these findings, it
was determined that the hydrocarbon plume extended at least 100 feet in all directions from the
northwest corner of Building 710. The Shailow Soil Gas Investigation Report is included in Appendix
C-2.

Based on the results of the soil gas survey, soil borings and monitor wells were placed to further assess
the vertical and horizontal extent of contamination. The contamination assessment methodology and
findings are discussed in Sections 3.0 through 3.0.

2.4 PURPOSE AND SCOPE

Based on the results of the soil gas survey, the objective of the environmental program is to complete
the following objectives:

] Remove the source of contamination,

+ Assess the vertical and horizontal extent of hydrocarbon contamination in the
soils adjacent to the pump island and petroleum USTs;

+ Assess potential hydrocarbon impact to groundwater in the vicinity of the USTs;
and
* Prepare 2 CAP as required by the Environmental Protection Division (EPD).

The work scope required to meet the environmental program objectives consists of the following
principal components:

4 UST removal:
¢+ Installation of Soil Borings and Monitoring Wells;

+ Elevation Survey/Liquid Level Measurements;
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Area and Site Hydrogeology Evaluation;
Area Groundwater Utilization Evaluation;

Soil and Groundwater Quality Analysis; and

Removal of Contaminated Soil and Liquid Hydrocarbons.

Data gathering activities such as the installation of soil borings and monitor wells, the coilection of
liquid level measurements and laboratory analytical results are discussed in Section 3.0. Area and site
hydrogeology and groundwater utilization are discussed in Section 4,0. The extent of contamination
based on analytical results and aquifer properties is discussed in Section 5.0 and the CAP and its
requirements are discussed in Sections 6 through 10.

2.5 SEQUENCE OF ENVIRONMENTAL INVESTIGATIONS

The following is a list of work completed.

Date

Dec. 1989

March 1990

July 1990

March 1991

May 1991

August 1991

Work Completed

- Completed auger boring (Boring T-1 (A-3) next to tanks to be leak tested using
the Tracer (vapor monitoring) Method. Purpose of this boring was to
determine if soil in backfill zone were sufficiently porous to allow this type of
leak detection method to work. The drilling log and Hazardous and Toxic
Waste (HTW) Log for Boring T-3 (A-3) are in Appendix C-3.

- Tanks leak tested by Tracer Research Corporation. Report completed and
included in Appendix C-1.

- Shallow Soil Gas Investigation conducted by Tracer Research Corporation.
Report completed and included in Appendix C-2.

- Completed topographic survey of site by Savannah District COE.

- Installed monitor wells MW-1, MW-3 through MW-6, MW-10 and MW-11 and
drilled soil borings A-1 through A-7 and A-9 through A-11. Collected soil and
groundwater samples to be analyzed by EPA Methods 8020 or 602, 418.1 and
for lead. Conducted headspace tests on soils with organic vapor analyzer

(OVA).

- The COE retained AT&E under A-E Contract No, DACA21-91-D-0001 to
prepare a Corrective Action Plan.
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3.0 METHODS OF INVESTIGATION AND STATEMENT OF RESULTS

3.1 DRILLING AND WELL INSTALLATION '

To further assess the vertical and horizontal extent of hydrocarbon contamination in the soils and the
potential impact to groundwater, soil borings and monitor wells were instailed in the vicinity of the
USTs. The following sections discuss the installation of soil borings (Section 3.1.1) and mouitor wells
(3.1.3) as well as the screening of soil for organic vapors during these instailations (3.1.2).

3.1.1 Soil Borings

From May 1 through 14, 1991, 19 soil borings (MW-1, MW-3 through MW-8, MW-10, MW-11, A-1
through A-7, and A-9 through A-11) were installed at the site by the COE. Nine of these borings (MW-
1, MW-3 through MW-8, MW-10 and MW-11) were completed as monitor wells. Soil boring and
monitor well locations are shown on Plate 4, Soil boring construction data are summarized in Table
1 in Appendix B. Details regarding boring/well construction and soil descriptions are included in the
drilling fogs in Appendix D-1.

All borings were installed using 3.5 inch diameter hand augers. Borings MW-1, MW-3 through MW-8,
MW-10, MW-11 and A-11 were extended further with a drill rig using 4.25 inch inner diameter hollow
stem augers. Boring depths ranged from 5 feet below land surface (fbls) in A-2 and A-3 to 12.5 tbls
in MW-4 with an average depth of 8.2 fbls, Initial water level depths ranged from 3.10 fbls in MW-5
10 6.41 in A-4 with an average depth of 4.28 fbls. Water levels after 24 hours ranged from 2.15 fbls in
A-9 to 4.40 tbls in A-5 with an average depth of 3.58 fbls. Locations of the borings were surveyed by
the COE for horizontal and vertical control. Land surface elevations ranged from 18.08 feet msi at A-9
and A-11 to 21.05 feet msl at MW-6 with an average elevation of 18,93 feet msi across the site.

3.1.2 Soil Organic Vapor Screening, Headspace Analysis

In order to preliminarily assess potential hydrocarbon impacts to soil, soil samples were collected during
drilling and screened in the field for organic vapors. Soil samples were collected with a hand auger
from land surface to a few feet below the water’s surface at approximately 1-foot centers. Samples were
then placed in a jar, filling it half full. A sheet of aluminum foil was placed over the jar before closing
the jar lid. This foil was later pierced with the OVA probe to take a headspace reading.

Results of the headspace analyses are presented in the HTW Boring Logs in Appendix D-2 and
summarized in Table 2. As shown on Table 2, maximum organic vapor concentrations of greater than
1000 parts per million (ppm) were detected in Borings MW-1, MW-4, MW-7, MW-§, A- and A-6,
between 150 ppm and 740 in MW-11, A-1, A-4, A-11; and between 0 ppm to 25 ppm in MW-3, MW-5,
MW-6, MW-10, A-2, A-7, A-9, A-10, in at least one sample interval

3.1.3 Well Installation
As mentioned in Section 3.1.1, nine soil borings (MW-1, MW-3 through MW-8, MW-10 and MW-11)

were completed as monitor wells. All monitor wells consist of 2-inch diameter PVC casings and screens,
are finished below grade and protected by manhole structures. Monitor Wells MW-1 and MW-3 consist
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of 4 feet of 0.010-inch slotted screen, MW-4 consists of 9 feet of 0.010-inch slotted screen, and Monitor
Wells MW-5 through MW-8, MW-10 and MW-11 consist of 6.75 feet of 0.010-inch slotted screen.
Screens were placed to bracket the liquid interface. Sand filter packs were placed in the annulus space
from the bottom of the wells to approximately L foot above the top of the screen, then sealed with
approximately 0.5 feet of bentonite in all wells. Remaining annulus space was then filled with concrete.
Well locations were surveyed by the COE for horizontal and vertical control. Well construction details
are presented in Appendix D-1 and summarized on Table 3.

3.2 LIQUID LEVEL MEASUREMENTS

To evaluate the presence of phase separated product and the direction of groundwater flow, liquid level
measurements were taken by the COE on August 29, 1991. Water level measurements were taken with
an electric tape and the presence of phase separated product was visually checked by collecting a sample
at the liquid interface with a clear bailer.

Depth to water ranged from 231 feet below top of casing (BTOC) in MW-11 to 3.86 feet BTOC in

MW-1 with an average depth of 3.04 feest BTOC. Phase separated product was observed in one well
(MW-1) at a thickness of 0.61 feet. A summary of fluid level measurements is presented in Tabie 4.

33 HYDRAULIC CONDUCTIVITY TESTS

To evaluate the surficial aquifer’s ability to horizontally transmit water, hydraulic conductivity of the soil
is required. The hydraulic conductivity is expressed as the volume of water that will move in unit time
under a unit hydraulic gradient through a unit area measured at right angles to the direction of flow
(Heath, 1987).

To calculate the hydraulic conductivity, the COE conducted slug tests on September 5, 1991 in seven
monitor wells (MW-1, MW-4 through MW-8, and MW-11}. The methodology used, caiculations and
results of these tests are described in detail in Appendix E. The values of hydraulic conductivity
calculated ranged from 0.9x10 feet per minute (fpm) in MW-11 to 3.1x10” fpm in MW-$ and averaged
1.9x10? fpm. The hydrauiic conductivity data is summarized in Table 5.

3.4 ENVIRONMENTAL SAMPLING AND ANALYSIS

To quantitatively evaluate hydrocarbon impact to the soil and groundwater, selected soil samples and
a groundwater sample from each well were analyzed for gasoline constituents - BTEX, TPH and in
some cases lead, by Savannah Laboratories and Environmental Services, Inc. of Savannah, Georgia. Soil
and groundwater samples were shipped to the laboratory with proper chain of custody documentation.
Laboratory analytical reports and chain of custody documentation are included in Appendix F.

3.4.1 Soils

Selected soil samples collected during drilling were analyzed for BTEX and TPH by EPA Methods 8020
and 418.1, respectively. Soil samples MW-710-1-1, MW-710-3-1, MW-710-4-1, MW-710-6-1, and A-5-1
were also analyzed for lead. Soil Sample A-5-1 was analyzed on two separate occasions. The second
A-5-1 soil sample was obtained by drilling next to the original A-3 boring with a hand auger. The intent
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was to collect a soil sample for lead analysis only. A summary of soil quality data including date of
sample collection, sample interval, OVA readings, and quantitative results are presented in Table 6.

Total BTEX concentrations ranged from below detection limits in samptes MW-710-3-1, MW-710-3-1,
MW-7-1-C, MW-10-1, MW-11-1, A-1-1, A-2-1, A-3-1, A-4-1, A-4-2, A-5-1, A-7-1, A-8-1, A-10-1, MW-5-
1, and MW-9-2 to 8,050 ppm in MW-710-1-1. Of the seven remaining samples, only MW-710-2-1 had
a total BTEX concentration (10.9 ppm) that exceeded 10 ppm.

TPH concentrations ranged from below detection limits in A-2-1 to 25,000 ppm in MW-710-1-1. TPH
concentrations in MW-7-1 (990 ppm) and MW-710-2-1 (1,400 ppm) exceeded 500 ppm and TPH
concentrations in MW-8-1 (310 ppm) exceeded 100 ppm. In the remaining 19 samples, TPH
concentrations ranged from 12 ppm in A-4-1 to 64 ppm in MW-10-1.

Five soil samples were analyzed for lead. Lead concentrations range from 3.4 ppm in MW-710-3-1 to
18 ppm in A-5-1.

3.4.2 Groundwater

On May 29, 1991, groundwater samples were collected from all nine monitor wells and analyzed for
BTEX and TPH by EPA Methods 602 and 418.1, respectively. A duplicate sample (MW-7-1C) was also
collected from MW-7. Groundwater samples MW-1-1, MW-4-1, and MW-6-1 were also analyzed for
lead. A summary of groundwater quality data is presented in Table 7.

Benzene concentrations ranged from below detection limits in MW-5-1, MW-6-1, MW-7-1, MW-7-1C,
and MW-10-1 to 5,200 parts per biltion (ppb) in MW-1-1. In the remaining four samples, benzene
concentrations ranged from 9.2 ppb in MW-11-1 to 600 ppb in MW-4-1.

Total BTEX concentrations ranged from below detection limits in MW-5-1, MW-7-1, MW-7-1C, and
MW-10-1 to 48,000 ppb in MW-1-1. In the remaining five samples, total BTEX concentrations ranged
from 1.5 ppb in MW-6-1 to 801.8 ppb in MW-4-1.

TPH concentrations ranged from below detection limits in Samples MW-3-1, MW-4-1, MW-3-1, MW-6-
1, MW-7-1C, MW-10-1, and MW-11-1 to 35 ppm in MW-1-1, Of the remaining two samples, TPH
concentrations were less than 3.0 ppm.

Three groundwater samples were analyzed for lead. Lead concentrations ranged from below detection
limits in MW-4-1 and MW-6-1 to 0.038 ppm in MW-1-1.
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4.0 REGIONAL AND SITE HYDROGEOLOGY

4.1 REGIONAL HYDROGEOLOGY

4.1.1 Geology

This site is located in the Coastal Plain of Georgia and is approximately 18 miles west of the Atlantic
Coast. Geologic formations underlying the coastal plain in this area consist of unconsolidated sand and
clay, limestone and dolomite, and were deposited during the Late Cretaceous Period to the Quaternary
Period (Holocene Epoch). A generalized hydrogeologic stratigraphic column is presented in Plate 5.
A general discussion of the units is presented below.

4.1.1.1 Undifferentiated Surficial Sand

The undifferentiated surficial sand of late to Pleistocene to Holocene age occurs at the top of local
geologic features and underlies local soil profiles. These deposits consist of massive-bedded,
structureless, well to moderately-sorted, fine- to medium-grained, white to buff colored sand and range
in thickness of 0 to 10 feet (Huddlestun, 1988).

4.1.1.2 Undifferentiated Alluvial Deposits

The undifferentiated alluvial deposits of Pleistocene age occur throughout the drainage systems of the
Coastal Plain and consist of modern floodplain deposits and river terrace deposits. These deposits are
predominantly sand with a little clay and range in thickness of 20 to 50 feet (Huddlestun, 1988).

4.1.1.3 Cypresshead Formation

The undifferentiated surficial sands and ailuvial deposits are underiain by the Cypresshead Formation
of early Pleistocene age. The Cypresshead Formation generally consists of quartz sand with prominent
clay beds in some down dip areas. Two lithofacies are dominant in this unit. The up dip facies
generally consist of fine- to coarse-grained well to poorly sorted sand with scattered gravel stringers.
The down dip facies generally consist of fine-grained, well sorted sand with thin layers of clay. The
Cypresshead Formation disconformably overlies the Coosawhatchie Formation of the Hawthorn Group

(Huddlestun, 1987).

4.1.1.4 Hawthorn Group

The Cypresshead Formation is underiain by the Hawthorn Group of Miocene age. The Hawthorn
Group generally consists of a basal calcareous unit, a middle clastic unit, and an upper unit that is a
mixture of clastic and carbonate rocks (Miller, 1986). The Hawthorn Group has been divided into three
formations, Coosawhatchie Formation, Markshead Formation, and the Parachula Formation, listed here
from youngest to oldest (Huddlestun, 1987).

The Coosawhatchie Formation is composed predominantly of clay, but also has sandy clay, argillaceous
sand, and phosphorite units and is approximately 170 thick in the Savannah area. This unit
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disconformably or para-conformably overlies the Marks Head Formation and is distinguished from the
underlying unit by consisting of dark phospathic clays or phosphorite in the lower part and fine-grained
sand in the upper part (Huddlestun, 1987).

The Marks Head Formation is approximately 70 feet thick in the Savannah area and consists of light
colored phosphatic, slightly doiomitic, argiliaceous sand to fine-grained sandy clay with scattered beds
of dolostone, limestone, and siliceous claystone. The Marks Head Formation disconformably overlies
the Parachula Formation and is distinguished from the underlying unit by being more phosphatic,
siliceous, and dolomitic and is less calcareous (Huddlestun, 1987).

The Parachula Formation consists of sand, clay, limestone and dolomite, and is approximately 10 feet
thick in the Savannah area. The Parachula Formation generally overlies the Suwanee Limestone in
Georgia. Huddlestun, 1987, also stated that the Parachula Formation disconformably overlies the
Lazaretto Creek Formation in Chatham County, Georgia; however, other references regarding the
Tazaretto Creek Formation were not located. Therefore, details of this formation have not been
included in this report (Huddlestun, 1987).

4.1.1.5 Suwanee and Ocala Limestone

The Suwanee Limestone of Oligocene age consists of a cream to tan, crystalline, highly vuggy limestone
and is approximately 100 feet thick in the Savannah area (Miller, 1986) and overlies the Ocala
Limestone. The Ocala Limestone of late Eocene age is a gray to cream, dense, highly fossiliferous
limestone (Furlow, 1969).

4.1.2 Groundwater Occurrence and Movement

The principal source of water in the coastal area of Georgia is the Floridan aquifer system. Secondary
sources of water in the area are the surficial aquifer and the upper and lower Brunswick aquifers (Clark,
et al, 1990). These aquifers are discussed in the following sections.

Recharge to aquifers is dependent on precipitation, evapotranspiration, and surface water infiltration.
Average annual precipitation is less than 46 inches in Chatham County, Georgia. Average annual runoff
is 10 inches. Evapotranspiration rates ranged from 31 to 41 inches per year in the Coastal area of
Georgia (Clarke, et al, 1990).

Discharge from aquifers occurs naturally as flows to streams, springs, and adjacent aquifers.
Groundwater is also discharged off shore and to wells in the area (Clark, et al, 1990).

4.1.2.1 Surficial Aquifer

The surficial aquifer consists of interlayered sand and clay of the undifferentiated deposits, Cypresshead
Formation, and the Coosawhatchie Formation. A dense phosphatic silty clay of the Coosawatchie
Formation acts as a basal confining unit. Locally, layers of clay that are really extensive act as confining
units and at that location, the aquifer is under confined or artesian conditions (Clark, et al, 1990).

Generally, the aquifer is under water table conditions and is recharged by infiltration throughout the
area of its occurrence. Water in the aquifer flows east to the coast and the water leve! near the coast



Job No. 10675
Building 710 Area
Page 11

is influenced by the tidal changes. The thickness of this aquifer ranges from 65 feet to 230 feet and is
approximately 100 feet thick in the Savannah area (Clarke, et al, 1990).

Wells in the aquifer reportedly yield 2 to 180 gallons per minute (gpm). In Chatham County, wells yield
10 to 40 gpm, and the aquifer has an estimated hydraulic conductivity of 2 to 65 feet per day (fpd) and
transmissivity of 14 to 1,100 square feet per day (ft¥/d) in the unconfined water bearing zone, and a
hydraulic conductivity of 40 to 400 fpd and a transmissivity of 150 to 6,000 ft*d in the lower
semiconfined water bearing zone (Clarke, et al, 1990).

The lower confining unit ranges in thickness of 15 feet to 90 feet and is approximately 30 feet in the
Savannah area. In the Brunswick arca, the vertical hydraulic conductivity of the confining unit ranges
from 5.3 x 107 to 13.0 x 107 feet per day (Clark, et ai, 1990).

4,1.2.2 Upper Brunswick Aquifer

The upper Brunswick aquifer consists of poorly sorted, fine-to-coarse-grained, slightly phosphatic and
dolomitic quartz sand of the Markshead Formation. Silty clay and dense, phosphatic dolomite of the
Markshead Formation and the Parachula Formation acts as a basal confining unit. The lower Brunswick
aquifer is not evident in the Savannah area; therefore, it is not discussed in this report (Clark, et al,
1990).

The aquifer is under confined conditions and is recharged where Miocene sediments outcrop northwest
of the site in Screven and Builoch Counties, Georgia. Water levels in the aquifer respond to seasonal
climatic changes and fluctuations are similar to those in the Upper Floridan aquifer. The thickness of
the aquifer ranges from 20 to 150 feet and is approximately 25 feet in the Savannah area (Clark, et al,
1990).

Reported well yields for the upper and lower Brunswick aquifer range from 3 to 180 gpm. There are
no available data on the hydraulic properties of the upper Brunswick aquifer. Based on data from the
lower Brunswick aquifer, an average hydraulic conductivity of 38 ft/d and a transmissivity of 680 ft¥/d
to 5,700 ft¥/d have been estimated (Clark, et al, 1990).

The lower confining unit ranges in thickness of 14 feet to 120 feet and is approximately 90 feet in the
Savannah area. In the Brunswick area, the vertical hydraulic conductivity in the lower half of the
confining unit ranges from 5.3 x 107 to0 1,300 x 107 fpd (Clark, et al, 1990).
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4.1.2.3 Upper Floridan Aquifer

The Upper Floridan aquifer consists of limestone of the Suwanee Limestone formation and limestone
and dolomite of the Ocala Limestone formation. Dense dolomitic limestone of the Ocala Limestone
acts as a semi-confining basal unit (Clark, et al, 1990).

The aquifer is under confined conditions and is recharged northwest and west of the coastal area of
Georgia. Water levels in the aquifer respond to seasonal climatic changes and in the Savannah area
groundwater flows toward the pumping center created by water withdrawal from wells for the City of
Savannah. The thickness of the aquifer ranges from 200 feet to 700 feet and is approximately 250 feet
thick in the Savannah area (Clark, et al, 1990).

Withdrawal from the Upper Floridan aquifer during 1986, was approximately 73 million gallons per day.
The average transmissivity for the Savannah area ranges from 28,000 to 33,000 ft%d (Clark, et al, 1990).

The lower confining unit ranges in thickness of 160 to 280 feet. In the Brunswick area, the vertical
hydraulic conductivity ranges from 0.4 x 10% to 5.3 x 107 fpd. Joints and fractures in this unit have
produced zones of higher secondary vertical hydraulic conductivity.

4.2 SITE HYDROGEOLOGY

4.2.1 Geology

From 19 soil borings, soil samples were collected and their lithology is described and recorded on boring
logs in Appendix D-1. Lithology beneath the site consists predominantly of brown and tan, loose, fine
to very fine sand with 10 percent silt (silty sand). Layers of sand, silt, and clayey sand have aiso been
observed. A poorly graded, tan, loose, fine to very fine-grained sand layer approximately 1 foot thick
is located in the vicinity of Well MW-4. A pootly graded, white, loose, very fine-grained sand layer,
approximately 0.5 feet thick is located from 3 (Boring A-3) to 5.5 (A-9) fbls in the north-northeast
corner of the site and an inorganic, black, soft, fat, organic silt layer approximately 0.5 feet thick and
containing roots is located from 2 (Boring MW-1) to 4 (Boring A-9) fbls north of the pump island area.
Soils appear to be finer to the east-southeast. At Boring MW-8, a gray, medium- to fine-grained clayey
sand layer, approximately 0.5 feet thick is located 1.5 fbls and is underlain by a 3-foot thick black,
organic-rich silt. At approximately 5.5 fbls in this area, a tan, very fine- to medium-grained clayey sand
layer exists. A subsurface cross-section of the area showing lithology is presented in Plate 6. Surficial
lithology beneath the site is consistent with undifferentiated alluvial deposits.

4.2.2 Groundwater Occurrence and Movement

Groundwater beneath the site is present at a depth of less than 5 feet and flows to the northwest. A
water table contour map is presented in Plate 7. As previously mentioned, the hydraulic conductivity
of the aquifer ranges from 0.9 x 10 to 3.1 x 10° feet per minute and averages 1.9 x 10? feet per minute
(fpm) which corresponds to silty sand (Heath, 1987). Using the average hydraulic conductivity k), a
hydraulic gradient (dh/dl) of 0.01 ft/ft, and an assumed effective porosity (n) of 0.20 for a silty sand
(Heath, 1987), an average groundwater seepage velocity (v) of 1.0x10* fpm for the movement of
groundwater across the site has been calculated using the following equation:
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As stated in Section 4.2.1, the lithology is finer in grain size to the southeast. With the exception of
MW-6, the hydraulic conductivity value calculated for each well increases in value from the east to the
west. This information supports data indicating that the lithology is finer in grain size to the east. As
shown in Plate 5, the surficial aquifer extends to approximately 100 fbls.

43 GROUNDWATER UTILIZATION

According to EPD UST Regulations Chapter 391-3-15-.09, target cleanup concentrations for soil and
groundwater are dependent on the site’s location with respect to nearby water supply systems. In
accordance with the above mentioned regulations, an attempt was made to locate points of withdrawal
from public drinking water systems within a 3-mile radius of the site and points of withdrawal for non-
public water systems within a 0.5-mile radius of the site. Information was obtained from HAAF, the
City of Savannah, and U.S. Geological Survey, and from a windshield survey conducted within a 0.5-mile
radius of the site. Information obtained from HAAF, the City of Savannah, and the U.S. Geological
Survey (U.S.G.S.) are included in Appendix G. The Chatham County Health Department was also
visited; however, no relevant information was obtained.

HAATF has 11 groundwater supply wells. Locatioas of these wells are shown on Plate 8 and well details
are presented in Table 8, Of these 11 wells, eight are located within 3 miles of the site and four of the
eight are used for drinking water. Casing depths of the drinking water wells range from 259 to 324 fbls
with an average depth of 278 fbls. Flow rates range from 30 to 1,400 gpm of water, and averages 713
gpm. Where discrepancies occur between the U.S.G.S. data and HAAF data regarding well construction
details, U.S.G.S. data were used for depth of well and bottom of casing data in the preparation of Table
8. HAAPF data were used for well usage.

HAAF Well No. 1, a public supply well, is nearest to the site and is located approximately 170 feet
southeast (water tank) of the UST area. This well is cased from the surface to approximately 259 fbls;
has the capacity to discharge 1,300 gpm; and is located hydraulically upgradient of the UST area. This
is shown on Plate 8. HAAF reccives its water from the Upper Floridan aquifer, which is separated from
the surficial aquifer by two confining units and the upper Brunswick aquifer. This stratigraphic
relationship is shown in Plate 5.

Seven public supply wells were located within 3 miles of the site, but outside HAAF. Locations of these
wells are shown on Plate 9 and well details are presented in Table 8. All information obtained from
the owner(s) were used on Table 8 when applicable. ‘These wells were located through the U.S.G.S.
Water Well Survey and their locations were veritied in the field. Casing depths to these seven wells
range from 146 to 290 fbls with an average depth of 250 fbls. Flows range from 150 gpm to 3,500 gpm
(of known discharges), and average 1,321 gpm.

Four of the seven public water supply wells, located outside HAAF, are owned and operated by the City
of Savannah. All well construction information received from the City of Savannah was consistent with
data from the U.S.G.S. The only discrepancies were discharge rates and usage of some wells. Rates
and well usage provided by the City of Savannah were used in Table 8.
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According to Harry Jue, City of Savannah’s Water Director, the only surface water withdrawal point
is located on the Wilmington River. This river is more than 3 miles away from the site. HAAF receives
all its water from on-wells located at the base. '
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5.0 EXTENT OF CONTAMINATION

5.1 HYDROCARBONS IN THE SOIL

Soil samples collected from boreholes and during weil instailation indicate that soil in the vicinity of the
site has been impacted by petroleum product. BTEX concentrations above method detection limits
were detected in eight of the 24 samples analyzed. TPH concentrations above method detection limits
were detected in 23 of 24 samples analyzed. Lead concentrations were detected in all five samples

analyzed.

As shown on Plate 10, the highest concentrationsof total BTEX (8,050 ppm at MW-1) and TPH (25,000
ppm at MW-1) are in the vicinity of the USTs.

Concentrations decrease with increasing distance from this area. However, the concentration decrease
is not proportional to distance. There are some localized high concentration areas like MW-7 that
suggest past spills unrelated to tank releases. However, for a conservative estimate of contaminated soil
one continuous hydrocarbon plume of soils with concentrations exceeding EPD’s most liberal clean up
criteria for BTEX and TPH concentrations have been drawn. Based on the areal extent of this plume
(5,920 square feet) and the average depth to water (3.04 feet), approximately 700 cubic yards of soil
appears to be grossly contaminated.

Lead concentrations in the samples anatyzed ranged from 3.4 ppm to 18 ppm. In general, soil consists
of an abundance of chemical elements including lead that are naturally occurring. Naturally occurring
lead concentrations for soil within the Savannah area generally ranges from 20 to 30 ppm (Hansford,
et al, 1971). These concentrations are higher than lead concentrations detected at the site; therefore,
the lead concentrations alone detected at the site do not clearly indicate that a petroleum release has

occurred.

5.2 LIQUID HYDROCARBON OCCURRENCE

Phase-separated product was observed at a thickness of 0.61 feet in Well MW-1. As shown in Plate 11,
MW-1 is located approximately 5 feet west of the western-most UST. For this reason, it is assumed the
phase-separated product is localized as shown in Plate 11. No evidence of phase-separated product has
been observed in any of the other wells.

53 DISSOLVED HYDROCARBON OCCURRENCE

The presence of phase-separated product in MW-1 and elevated concentrations of BTEX and TPH in
groundwater samples collected indicate that groundwater in the vicinity of the site has been impacted
by petroleum product. BTEX concentrations above method detection limits were detected in six of the
ten samples analyzed. TPH concentrations above method detection limits were detected in three of ten
samples analyzed.

As shown on Plate 11, the highest concentration of total BTEX (28,200 pg/t) and TPH (55 pg/l) were
detected in the well containing phase separated product. Concentrations decrease with increasing
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distance from the UST area. However, as with the soil concentrations, the concentration decrease is
not proportional to distance because of localized areas of elevated concentrations.

54 CONCEPTUAL MOVEMENT OF HYDROCARBONS

The case scenario at this site consists of leaking USTs that are partially submerged below the water
table. In this instance, one would expect to find:

1, Contaminated soil in the immediate vicinity of the tank because of the leak;

2. Contaminated soil spreading laterally from the tank area because vertical
movement of contaminants has been impeded by denser layers and extends
lateraily on top of these layers while moving vertically;

3. Phase-separated product in the immediate vicinity of the UST as well as
downgradient to the UST; and

4, Dissolved hydrocarbons in the groundwater surrounding the leaking USTs and
downgradient of the UST area.

Localized "hot" areas with respect to soil and groundwater are common in areas near tanks and pump
islands because releases associated with the handling of the product have accumulated over time.

Soil and groundwater quality data, along with field observations, have indicated that the "hottest" area
at the site is in the immediate tank area. Phase-separated product and high concentrations of dissolved
hydrocarbon occurred in MW-1 (downgradient to the tanks). Considerably lower concentrations
occurred in MW-3 and MW-4 (upgradient of the tanks). This indicates that the contaminants are
stationary or migrating in the direction of groundwater flow.

With the exception of MW-6, elevated concentrations of BTEX and TPH in samples collected
throughout the site, except in the area of the tank, can be attributed to releases occurring during the
product handling. The location of MW-6 is upgradient and away from the work area at Building 710.
The source of elevated concentrations of BTEX and TPH on the soil and BTEX in the groundwater

is not known.
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6.0 REMEDIAL ACTION PLAN

6.1 CORRECTIVE ACTION COMPLETED OR IN PROGRESS

At this time, correction action is in the planning stage. To date, fio remediation of contaminated soil
and groundwater has occurred, nor has any phase-separated product been recovered.

6.2 _OBIECTIVES OF CORRECTIVE ACTION

The objective of the corrective action is to remediate soil contamination and to recover phase-separated
product in general accordance with EPD Regulations Chapter 391-3-15-.09,

6.2.1 Proposed Remedial Action Levels

It is proposed that all soil in the vicinity of the USTs with concentrations exceeding 100 ppm total
BTEX and 500 ppm TPH be remediated to lower concentrations. Visible phase-separated product will
be removed from the subsurface and the movement of dissolved hydrocarbons in groundwater will be
monitored.

6.2.2 Basis for Proposed Remedial Action Levels

According to EPD Regulations Chapter 391-3-15-.09(2), one of the following clean up objectives must
be proposed:
¢+ At UST corrective action sites where a point of withdrawal for a public drinking
water system exists within 3 miles of the contaminant plume boundary or a
point of withdrawal for a non-public water system exists within 0.5 miles of the
contaminant plume boundary, the UST owner or operator will:

L Remediate soil contamination that exceeds 100 ppm TPH, or 20
ppm total BTEX

2 Remove visible phase separated product; and

3. Remediate groundwater contamination that exceeds federal and
state Maximum Contaminant Levels (MCLs) or alternate
concentration limits as established by the Director.

L 2 At other UST corrective action sites, the UST owner or operator will:

L. Remediate soil contamination that exceeds 500 ppm TPH or
100 ppm total BTEX;

2. Remove visible phase separated product; and

3. Delineate the full extent of groundwater contamination.
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Below Chaoter 391-3-15-.09(b), the regulations state that the remediation of soil contamination that
exceeds 100 mg/kg TPH or 20 mg/kg total BTEX, the remediation of groundwater contamination that
exceeds federal and state MCLs or alternate concentration limits as established by the Director, and
delineation of the extent of groundwater contamination may not apply if it can be demonstrated that
existing public or non-public water systems Or surface waters are upgradient from the contaminant
plume or are not hydraulically interconnected with the contaminant plume.

As shown on Plates 8 and 9 and Table 8, 14 public wells are within 3 miles of the contaminant plume
and the nearest well is located within 150 feet of the plume. Of these 14 wells, only three lie to the
north-northwest in the direction of groundwater flow. The remaining wells lie in various directions and
are considered crdssgradient and upgradient with the nearest well being upgradient of the site.

None of the above wells are cased off in the surficial aquifer. All but one well receives its water from
the Upper Floridan aquifer. This well receives its water from the Upper Brunswick aquifer. The top
of the Upper Floridan aquifer is approximately 230 fbls and the top of the Upper Brunswick is
approximately 130 fbls in the Savannah area. The confining unit between the surficial aquifer and the
Upper Brunswick aquifer is approximately 30 feet thick with a range of vertical hydraulic conductivity
values consistent with that of a clay. The confining unit between the Upper Brunswick aquifer and the
Upper Floridan aquifer is approximately 80 feet thick and the lower half of the unit has a range of
vertical hydraulic conductivity values that are consistent with that of silt to clay. As indicated by the
hydraulic properties of the two confining units, existing public water systems are not hydraulicaily
interconnected with the contaminant plume.

As mentioned earlier, surface water bodies are located in the area, The closest surface water body is
within HAAF and is located crossgradient approximately 1,200 feet to the southwest. A lake is located
approximately 0.5 miles northwest of the site just outside HAAF’s boundaries. The lakes, while being
crossgradient and downgradient of the site, are located sufficient distances away to not be affected by
contamination of this magnitude. However, additional monitor wells will be installed to monitor the
movement of dissolved hydrocarbons once the USTS, contaminated soil, and phase-separated product
are removed.

63 PROPOSED REMEDIAL ACTION AND IMPLEMENTATION

6.3.1 Underground Storage Tank Closure

To eliminate the source, the four USTs and associated piping will be removed and disposed of properly
by a licensed contractor. This UST closure plan is in accordance with EPD’s UST closure guidelines,
"Gy You Want to Close an UST?", dated April, 1992.

Notification

EPD will be notified at least 30 days prior to the removal of the USTs and be furnished with the
following information:

¢ Owner(s) of the tanks;

+ The tank location (street address);
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+ The capacity and liquid stored in each tank; and
L 4 The date that on-site closure activity is scheduled to begin; and
4 Method of contaminated soil disposal.

Within 30 days after the tank has been removed and the excavation backfilled, EPD will be notified that
the closure has been completed. An amended version of the original EPA Form 7530-1 "Notification
for USTs" will be submitted by Fort Stewart, DEH, Environmental Office at this time,

Prior to tank removal, DEH, the military division equivalent to the Fire Marshall will be notified.

Confirmatory Sampling

Since it is already known that contaminated soil and phase-separated product exists, confirmation
samples will be collected after the removal of alf contaminated soil and phase-separated product. One
water sample will be collected from the base of the tank pit and analyzed for BTEX and TPH by EPA
Methods 602 and 418.1, respectively. Six to eight soil samples will be collected from the sidewails of
the tank pit and pump island area to be analyzed for BTEX and TPH by EPA Methods 8020 and 418.1,
respectively. Resuits of the confirmatory sampling will be known within 24 hours and excavation
activities can proceed as needed. '

Backfill Procedures

The tank pits will be backfilled with "clean” material.

6.3.2 Soil Excavation

During the removal of the USTs, the known contaminated soil plume as shown on Plate 10 will be
excavated. The estimated volume to be removed is calculated by using 5,920 square feet for surface
area and 5 feet (approximately 2 feet below the water table). Based on this in-place volume, it is
estimated that approximately 1,000 cubic yards of contaminated soil will be removed. Soils from borrow
areas within HAAF will be used to backfill the excavation.

If contaminated soil is temporarily stored on site, it will be placed on and covered with plastic.
Contaminated soil will either be bioremediated and aerated on base, thermally treated using a mobile
incinerator unit, or transported to an asphalt plant or to an acceptable landfill. Disposal of the soil will
be handled by a permitted treatment/storage/disposal facility. Soil samples will be obtained from the
stockpile for laboratory analyses. The type of analyses performed will be based upon the method of
remediation that is selected.

6.3.3 Liguid Hydrocarbon Recovery

After the tanks are removed, contaminated soil will be removed as discussed in the previous section.
Soil will be removed from 1 to 2 feet below the water table in areas of the pit where phase-separated
product is observed. If phase-separated product is observed in any appreciable thickness, a
sump(s)/trench(es) will be excavated in order to facilitate its removal. The product will be skimmed off
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the top of the water, stored in a tank and transported off site for proper disposal, or if the thickness
of product is relatively small, absorbent pads may be sufficient to effect its removal. This work will be
performed by an outside contractor,
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7.0 RECOVERY SYSTEM DESIGN

7.1 LIQUID HYDROCARBON RECOVERY

7.1.1 Monitor Well Design and Installation

During tank closure and excavation of contaminated soil, Monitor Wells MW-1 and MW-2 will be
destroyed. These wells will be replaced by one well located in the area of the now existing MW-1. One
to two more wells will be installed northwest (downgradient) of the exiting plume area.

The newly instailed wells will consist of 2-inch diameter PVC casing and screen and will be sealed with
a watertight locking cap. Five feet of No. 0.010 slotted screen will be placed to bracket the water table.
A sand filter pack will be placed in the annulus space and will extend from the bottom of the well to
approximately 1 foot above the top of the screen. A bentonite seal, approximately 0.5 feet thick will
be ptaced on top of the filter pack. The remainder of the annular space will be filled with cement. The
well will be completed below grade and protected by a manhole structure.

7.1.2 Product Recovery

If phase-separated product is detected in the monitor wells after the initial remedial action, product bail
down tests will be performed to evaluate relative quantity. These data will be used o determine what
action should be taken to enhance product recovery, such as the installation of recovery wells, trenches,
etc.

7.2 Dissolved Hydrocarbon Plume Assessment

One or two mere monitor weils will be installed northwest (downgradient) of the existing plume area.
These wells, along with existing wells, will be used to observe the movement of the dissolved
hydrocarbon plume in the groundwater, Monitor weil design will be as described in Section 7.1.1.

The wells will be installed using hollow-stem augers and soil samples will be collected with split-spoon
samplers at continuous intervals. Lithology will be described, and samples will be screened with an
OVA.

If any OVA readings exceed 10 ppm above background for a given well, a sample from the "hottest”
interval will be sent to a laboratory to be analyzed for BTEX and TPH by EPA Methods 8020 and

418.1.

One soil sample from each of the downgradient wells will be collected from the screen interval for sieve
analysis. This data will be used to design a recovery well if needed.

73 MONITORING AND MAINTENANCE PROGRAM

This program will address monitoring for the absence or presence of phase-separated product and the
movement of dissolved hydrocarbons after the initial remediation. It does not cover additional
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remediation activities. If additional remediation is required, an amended monitoring and maintenance
program will be addressed in the appropriate status report.

4

7.3.1 Monitoring

Quarterly fluid level measurements from all monitor wells will be taken to evaluate the direction of
groundwater flow. Wells will also be checked for the presence of phase-separated product.
Groundwater samples will be collected from all wells and analyzed for BTEX and TPH by EPA Method
602 and 418.1, respectively. Based on the direction of groundwater flow, selected upgradient wells will
be eliminated from the monitoring program if product is not evident after three events. The monitoring
will continue until it is evident that the water quality of the nearby surface water bodies will not be
affected.

Since one drinking water well is located within 150 feet of the plume, a water sample will be obtained
and analyzed for BTEX and TPH by EPA Methods 602 and 418.1, respectively. If BTEX and/or TPH
concentrations are detected above method detection limits, the well will immediately be resampled. A
rinse water blank, equipment blank, and trip blank will also be analyzed for BTEX by EPA Method 602.

If it is determined that water from the supply well has been contaminated by the plume, a groundwater
remediation system will be designed and implemented.

7.3.2 Maintenance

To maintain the integrity of the monitor wells, all sampling equipment will be decontaminated prior to
and after sampling each well. Decontamination procedures will be as follows:

+ Alconox/tap water wash,

+ Deionized water rinse;

* Pesticide propanol rinse; and
L 4 Then allowed to air dry.

During sampling, all wells will be inspected for missing or damaged parts. Observations will be recorded
and parts will be replaced or repaired. Wells will be inspected for:

+ Missing locks. All wells are to be locked when not being sampled.
4 Standing water in the manhole. Standing water will be removed prior to
sampling.

¢ Wells not sealed. Fauity seals will be replaced.
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3.0 OVERALL CORRECTIVE ACTION IMPLEMENTATION

8.1 SCHEDULE

The tank closure and initial remediation activities will be conducted after completion of the remedial
design and award of a contract, Award of a contract is expected to be accomplished by September,
1993. Laboratory turnaround time for the confirmatory samples will be expedited to 24-hour
turnaround time. See Section 6.3.1 for the confirmation sampling plan. If additional remediation is not
required, the monitor wells will be installed at that time. If needed, monitor wells will be installed
approximately two weeks after the second excavation. Monitor wells will be sampled one to two weeks
after their installation. This will allow time for stabilization. The nearby drinking water supply well
(HAAF #1) will be sampled at this time. '

Assuming that all contaminated soil and phase separated product has been removed, and the drinking
water well is not contaminated, quarterly sampling of wells will be conducted until it is evident that the
nearby lake’s water quality will not be affected. At this time sufficient information is not available to
estimate the duration of the sampling program. If contamination, as stated above, still exists at the site,
then the schedule will be modified to include new remedial activities. Modifications will be made in
the appropriate status reports. :

8.2 STATUS REPORTS

8.2.1 Final Completion Report

After completion of the tank closure and initial remedial activities, the final completion report will be
submitted to EPD by the 24th Infantry Division (Mech) and Fort Stewart, Environmental Office, Fort
Stewart, Georgia. This report will contain a section summarizing remedial activities. Remedial activities
will be divided into three sections:

1) Tank removal;
2) Soil excavation and disposal; and
3) Phase separated product recovery and disposal.

The report will also include a section on confirmatory sampling and analysis. This section will include
details on sample collection and a rationale on sample locations. A plate showing sample locations and
soil concentrations will be provided. Analytical results for soil and groundwater samples will also be
included. Conclusions and recommendations will close out the report.
It is envisioned that the Table of Contents will consist of the following:

CONTENTS

1.0 Summary of Remedial Activities

1.1 Tank Removal
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1.2 Soil Excavation and Disposal
1.3 Phase Separated Product Recovery and Disposal
Confirmatory Sampling and Analysis

21 Sample Collection
22 Analytical Results

Conclusions

Recommendations

The Appendices will contain a map showing sample locations and sample concentrations, a summary
table of analytical results, if needed, and laboratory reports.

8.2.2 Quarterly Progress Reports

Status reports will be submitted to the State on a quarterly basis. These reports will inctude liquid level
and groundwater flow information and groundwater sampie collection and analysis information. The
report will also summarize changes in the monitoring plan and planned actions. The Table of Contents
will consist of the following items:

1.0

2.0

3.0

4.0

CONTENTS

Summary

11 Activities

1.2 Resulits
Liquid Levels and Groundwater Flow
Groundwater Quality

31 Sample Collection
32 Analytical Results

Planned Actions

The Appendices will contain maps showing 1) water table elevations and contours; and 2) sample
locations and concentrations. Hydrographs of selected wells will also be included. Analytical reports

will be provided along with a summary.

If additional remediation is needed, a plan including design and implementation will be included in a
“stand alone" Appendix.
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9.0_PUBLIC NOTICE REQUIREMENTS

The project site is located within the boundaries of HAAF, with the closest property boundary being
0.4 miles away. Since no private property is contiguous to the UST site, public notification of the
Corrective Action Plan is not required. ‘
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10.0 CLAIM FOR REIMBURSEMENT

Claims for reimbursement will not be made at this time.
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TABLE 2

Organic Vapor Concentrations
Hunter Army Airfield
Building No. 710 Area

Savannah, Georgia

Job No. 10675, Report No, 53855 Page 1 of 3
Boring Depth Organic Vapor
Number Date (feet) Concentrations (ppm)
MW-710-1 5/1/91 0.4 - 1.0 >1000
(MW - 1) 1.5-20 >1000
25-30 >1000
35-40 >1000
45-50 >1000
MW-710-3 57291 05-10 0.0
(MW - 3) 1.5-20 0.0
2.5-3.0 0.0
3.5-40 0.0
45-50 0.0
- 55-6.0 5.0
" Mw-710-4 51291 06 - 1.0 600
(MW - 4) 1.5-20 >1000
25-30 >1000
35-40 880
45-50 980
MW-710-5 5/3/91 05-1.0 0.2
(MW - 5) 1.5-20 0.0
25-30 0.0
3.5-40 0.0
45-50 0.2
MW -6 5/14/91 05-1.0 0.2
1.5-2.0 6.0
2.5-3.0 22.0
3.5-40 6.2
45-50 10.0
MW .7 5/13/91 04-10 1.0
1.5-20 300.0
25-3.0 >1000
35-40 250.0
45-50 20.0
. MW -8 5/14/91 0.5-1.0 200
) 15-20 >1000
2.5-3.0 200
35-4.0 >1000
4.5-5.0 200




) TABLE 2

Organic Vapor Concentrations
Hunier Army Airfield
Building No. 710 Area
Savannah, Georgia
Job No. 10675, Report No. 53855 Page 2 of 3
Boring Depth Organic Vapor

Number Date (feet) ~ Concentrations (ppm)
MW - 10 5191 05-10 0.0
1.5-20 0.0
25-30 0.0
35-40 0.0
45-5.0 0.0
MW - 11 5/15/91 0.5-1.0 , 0.0
1.5-20 0.0
25-3.0 0.0
3.5-40 0.0
45-35.0 740.0
) A-1 5/6/91 1.0.- 1.5 150.0
' 20-25 40.0
30-35 10.0
4.0 - 4.5 2.0
50-55 0.0
A-2 5/6/91 05-1.0 0.0
1.5-20 0.0
25-30 0.0
35-40 0.0
40-45 0.0
A-3 5/6/91 0.5-10 0.0
1.5-2.0 0.0
25-3.0 0.0
35-40 0.0
45-5.0 0.0
A-4 57791 05-10 0.0
1.5-20 0.0
25-30 0.0
3.5-40 0.0
45-50 220.0
55-6.0 80.0
§ A-5 5/7/91 0.5-1.0 0.0
1.5-20 0.0
2.5-30 >1000
35-40 800.0
45-5.0 30.0
3.0 - 6.0 30.0




TABLE 2

Organic Vapor Concentrations
Hunter Army Airfield
Building No. 710 Area

Savannah, Georgia

Job No. 10675, Report No. 53855 Page 3 of 3
Boring Depth Organic Vapor
Number Date (feet) Concentrations (ppm)
A-6 5/2/91 04 -1.0 >1000
(MW-710-2) 1.5-20 >1000
MW - 2] 25-3.0 >1000
3.5-4.0 >1000
45-50 740.0
A-7 5/8/91 0.5-1.0 0.0
1.5-20 0.0
25-3.0 0.0
3.5-4.0 0.0
4.5 - 5.0 0.2
A-9 5/1/91 0.5 - 1.0 0.0
1.5-20 0.2
25-30 0.8
3.5-40 1.0
45-50 25.0
A-10 5/8/91 0.5-1.0 0.0
1.5-20 0.0
25-30 0.0
3.5-40 0.0
4.5-50 0.0
55-60 0.0
A-11 5/1/91 0.5-1.0 6.0
1.5-20 0.0
2.5-3.0 3.0
3.5-4.0 500.0
4.5-50 85.0
NOTE: Organic vapors detected with an organic vapor analyzer.

ABBREVIATIONS AND SYMBOLS:

ppm
>

Parts Per Million
- Greater Than




w8y puogy - VH
L8ny upig mojjof - VSH
soaudug jo sdio) - H0D
MNS Bv.w. Eﬁh: - \N .w.:
122.F - Id
SNOILLYIATHGay
q40D ST6ST 001 (g 41 r4 YH/VSH £581 $681 16/41/5 1MW
400 ST6ST 001 01t z VH/VSH 0881 0061 1611/ OI-MN
F00 5765 001 o1l z VH/VSH 1161 se6l 16/F /S 8-MW
400 §T6°5Z oot 011 z VH/VSH 29'81 8181 I#/E1/S LMW
400 §T6-5T 001 oLE r4 VH/VSH 64707 $0°1Z 16/k1/5 MmN
400 ST6S2 001 oI z VH/VSH SULL [=: 721 16/9-€/5 S-MIN
F0D STHI-ST §Zt 51 z VH/VSH 0061 ST61 16/2/5 PN
q400 967 SL 08 z VH/VSH $8'81 €rst 16/7/5 £MIN
qHOD §9-¢7 §L 08 z VH/VSH 9581 9L°81 16/1/5 I-MIH
i
IS - ) 1S - w)
an on W) (ssypuy) Sujse) sBpAg
SJUIUEN0) BEg [eatmuf pdag mdaq Ituepq POy Jo doj, - pury fNeg oN
pRURIDG IPAL Jupog Bupse) na ‘uopeady uofjBASLE M

ele( UonONIISuo)) [P Jo Liemwng

$S8ES "oN 110day ‘S.901 "ON qof
2131030 ‘qeuuvieg
BaXy 0JL ‘ON Sulpping
PRUNY fwuy Isjunjy

_£ATAVL




TABLE 4

Summary of Fluid Level Measurements

Hunter Army Airfield
Building No. 710 Area
Savannah, Georgia

Job No. 10675, Report No. 53855

—
Well Elevation Depth Liquid Water Level ‘(vlo::ded I .I-
Ne. Date Top of Casing 1o Waler Hydrocarbon Elevation "
a (ft - MSL) (1) Thickness (it - MSL) Elevation
pos {ft - MSL)
i
MW -1 8/29/91 1856 3.86 0.6t 14.70 15.16
MW -3 8/29/91 18.85 322 0.00 15,63 15.63
MW -4 8/29/91 19.00 il 0.00 15.89 15.89
MW -5 8/29/591 17.65 295 0.00 14.70 14.70
. W -6 8/29/91 2079 289 0.00 17.9¢ 17.90
/
MW -7 8/29/91 18.68 2.68 0.00 16.00 16.00
|| MW .8 8/29/91 1911 265 0.00 16.46 16.46
|| MW - 10 8/29/91 18.80 3.70 0.00 15.10 15.10
" MW - 11 8/29/91 18.55 231 0.00 16.24 16.24
NOTE: * Corrected groundwater level elevation equation:
water level elevation + (0.75 x liquid hydrocarbon thickness).
0.75 = specific gravity of gasoline.
ABBREVIATIONS:

Mean Sea Level



TABLE 5
Summary of Hydraulic Conductivity Data
Hunter Army Airfield
Building No. 710 Area
Savannah, Georgia
Job No. 10675, Report No. 53855
Well Soil K-Hydraulic
Numbe Conductivity
{ umber ¥ ' (ft/min)
MW -1 Silty Sand 2.5x 103
MW - 4 Silty Sand 1.7 x 103
MW-5 Silty Sand 3.1x10%
MW -6 Silty Sand 2.2x 103
MW - 7 Poorly Graded Sand 1.8x 103
MW -8 Clayey Sand 14x10%
MW - 11 Inorganic Silt 0.9 x 103
Average: 1.9 x 107
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TABLE 8

Summary of Water System Survey Data
Hunter Army Airfield
Building No. 710 Area

Savannah, Georgia

Job No. 10675, Report No. 53855

Map Well Owner Informafion Depih of Bottom of Discharge Primary Use
Number and Number Source Well {fy) Casing (ft) (GPM) of Waler Comments

1 Hunter Army Airfield #1 HAAMAISGS 504 259 1300 Public

2 Hunter Army Airfield #2 HAA/MUSGS 555 260 1440 Public

3 Hunter Army Airfield #3 HAA/USGS 370 324 K Public

4 Hunter Army Airfield #4 HAA/MUSGS 300 90 - Not Used
4A Hunter Army Airfield #4A | HAA/MISGS 360 267 80 Public

5 Hunter Army Airfield #5 HAA 380 8s 30  Public 0““;::&““‘"

) Hunter Army Airficld #6 HAA/USGS 180 - - Not Used

7 Hunter Army Airfield #7 HAA 450 330 70 Public Outside 3-mile
8 Hunter Army Airfield #8 HAA/USGS 375 255 80 Public Ouiside 3-mile
9 Hunter Army Airficid #9 HAA/MUSGS 623 270 1000 Emergency

10 Hunter Army Airfield #10 HAA - - 180 Vehicle Wash

11 City of Savannah #15 USGS/C of 8 414 252 1000 Public USGS has well

listed as #36

12 Mrs, McCallan UsGS 341 146 - Public

13 Biltmore Qardens Moblle 1} ;e60/0uner | 380 290 150 Public

Home Park

14 City of Savannah #25 USGS/Cof 5 540 287 1100 Public

15 City of Savannah #13 USGS/ICof 8 1000 270 1300 Public

16 City of Savannah #9 USGS/Cof § 710 267 1600 Public

17 City of Savannah #6 USGS/Cof 8 750 240 1400 Public

'J\IOTE: Map Well Numbers correspond to Plates 8 and 9.

' ABBREVIATIONS AND SYMBOLS:

Ft - Feet
GPM -
HAA -
USGS -
CofsS -

Gallens Per Minute

Hunter Army Airfield
United States Geological Survey
City of Savannah




APPENDIX C

C-1 - TRACER TIGHT™ LEAK TEST REPORT
C-2 - SHALLOW SOIL GAS INVESTIGATION REPORT

C-3 - DRILLING LOGS AND HTW LOG FOR BORING T-1 (A-3)



C-1 - TRACER TIGHT™ LEAK TEST REPORT



Tracer Tight™ LEAK TEST
FOUR UNDERGROUND STORAGE TANKS
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Tracer RHesearch Corporation

TRACER TIGHT TANK TESTS

Tracer Tight leak testing is performed by mixing a tracer, a volatile chemical

concentrate, with the product inside of a tank or pipe. If the product leaks out of the
system the tracer escapes from the liquid product by evaporation. The tracer vapors are
released into the soil and migrate in all directions from the leak through the soil
porosity. Special probes or tubing are placed in the soil near the tanks and pipes to
collect the tracer vapors that will appear in the soil in the event of a leak. The vapors
are collected from the soil and analyzed for the presence of tracer by means of an
extremely sensitive chromatographic measurement. The tracer is added to the product in
very low concentrations typically only a few ppm. Thus, it has no impact on the physical
properties of the product. The tracer vapors can be detected in the low parts per trillion

)evel in the soil. For this reason the method is capable of detecting very small leaks in
the tanks and pipes.

The tracer chemical, being highly volatile, distributes itself into both the fuel and
the vapor space above the fuel inside the tank. Because of its ability to escape through
leaks in the vapor space of a partially full tank, there is no requirement to top-off tanks
with fuel before testing,

There are several fundamental advantages to the non-volumetric Tracer Tight test
over the volumetric testing approach. First, the use of the Tracer Tight method will
provide leak testing with a much greater degree of convenience and assurance. For
example, the tracer method is completely non-disruptive to normal operations involving
the tanks. Two weeks prior to testing, a tracer is released into the product inside the
tank. Only normal fuel usage is required to distribute the tracer throughout the entire
system. No addition of fuel to top off the tank is required. No additional personnel are
required to coordinate the day to day activities of the leak detection operations, All
ieaks are typically identified and located without any tank modifications or digging. As-a

:]sult the Tracer Tight method is much more convenient to both the tank users and

contract administrators than volumetric tank testing,



Troot - Sinsromoo Sorporation

The Tracer Tight method will also bring much greater assurance of quality than
- volumetric testing. The TRC method, like other vapor detection methods, is known to
be a quantum leap beyond volumetric methods in terms of sensitivity. For example,
when the U.S. Army Corps of Engineers evaluated the Tracer Tight method along with
several volumetric methods at March AFB in June 1986, TRC detected and quantified
leakage simulated as low as 0.0003 gallons per hour.

Because variables such as tank size, thermal expansion of fuel, air pockets, or
other variables that effect volumetric methods, do not impact the tracer testing method,
the results are far less ambiguous. Therefore, the greater sensitivity coupled with
absence of potentially misleading variables makes the tracer method the most accurate

and most quality assured method available.

)

EQUIPMENT

TRC has designed and built a fleet of field vehicles that are capable of sampling
and performing all chemical analyses on-site. The TRC analytical field vehicles are
normally operated by a two-person crew consisting of a GC operater and a field
assistant. A list of equipment used by TRC in a leak detection investigation is given
below.

(A) General Equipment

. One ton Ford E350 chassis, van or flatbed

+ Onan 5 kW gasoline powered generarors (110 volt/AC)

. Hydraulic pusher/puller/pounder mechanism capable of driving probes
20 feet deep in some soils

. Evacuation probes fabricated from a galvanized pipe

- Safety Equipment: first aid, fire, hazardous chemical protection

. Two vacuum pumps

- A pneumatic rock drill capable of drilling through asphalt and concrete
pads

[3¥]




Traore Resecrch Corporation

(B) Gas Chromatographic Equipment In Bach Van

. Two (2) Varian 3300 gas chromatographs

. Two Spectra-Physics model SP4270 computing integrators

. Electron capture, flame ionization, photo ionization and thermo
conductivity detectors on the various GCs.

. Analytical standards for tracers and petroleum hydrocarbons, pure
compounds obtained from Chemservice Inc. of West Chester, Pennsylvania
. Glass syringes ranging from 10 ul to 10 ml in volume

. Various packed and capillary gas chromatographic columns

. Gas cylinders containing compressed nitrogen, air and hydrogen

. 40 ml glass sampling vials in which the chemical standards are prepared
. Various fittings and tools required for normal operation
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Army Corps of Engineers
100 W. Oglethorde
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INTRODUCTION
Tracer Research Corporation (TRC) performed Tracer Tight™ leak testing of four

underground storage tanks at Hunter Army Air Field located in Savannah, Georgia. Tracer
was added to the tanks in February 1990 and testing was conducted on March 14, 1990,
Testing was performed under contract to the Army Corps of Engineers, Savannah District.

CONCEPT OF OPERATION AND IMPLEMENTATION
The tracer leak detection method relies upon the addition of a highly volatile liquid

chemical to the fuel. If a leak occurs in the underground fuel system, fuel is released into
the surrounding soil. The tracer escapes from the fuel by vaporization and disperses into
the soil by molecular diffusion. Various means are used to sample the soil vapors in the
" immediate vicinity of the underground tanks and pipes. In this case, sampling was
performed by driving probes into the ground in the vicinity of the tanks and pipes. Each
probe has an effective detection radius of approximately 10 to 12 feet. This means that a
given probe should detect a leak anywhere within the area described by the 10 foot radius
around the probe. The tracer is placed in the tank at least two weeks prior to the probe
sampling for this method to be effective. This process of leak detection by placing a liquid
tracer in a liquid product followed by detection of the tracer underground in the vapor

phase is protected under TRC patents,

BACKGROUND ON VAPOR LEAK DETECTION METHODS
TRChas developed several different tracer methods for leak testing underground fuel

systems. These include rapid tests for all sizes of tanks that require circnlation of tracer
with fuel inside the tank and high volume evacuation of air from the backfill around the
tank. The rapid tests are relatively costly because they are labor and equipment intensive.
However, the method has the advantages of providing relatively fast and sensitive leak

Jlocation and quantification.
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As priorities and requirements for tank testing have evolved in the past five years,
the need to quantify the leak rate has been deemphasized and both "passive" and "aspirated”
vapor leak detection systems have been gaining acceptance, particularly in the western
United States. Passive leak detection refers to methods where the vapors move to the
sensor or pick-up probes entirely by molecular diffusion. Aspirated leak detection refers to
methods where soil air is continuously drawn or evacuated through the pick-up probe to aid
transport of vapors. Both methods are equally sensitive but more probes are required to
cover the same area using the passive method as compared to the aspirated method.
However, the installation cost of the passive method is much lower. -

Vapor methods are typically much more sensitive than the volumetric methods for
leak detection, With the exception of the TRC leak detection method, all other vapor
methods are dependent on product vapors themselves to detect leakage. This means that
low volatility fuels such as kerosene, diesel or heating oil present problems due to their low
vapor pressures. Conventional vapor methods that rely on product vapors commonly
encounter problems distinguishing between existing leaks and previous spills. By adding
tracer to the tank, the volatility of the product becomes unimportant because the tracer
becomes the volatile component used to detect leakage.

The tracer is present in the product only in very low part per million concentrations.
For this reason the tracer does not impact the physical properties or use of the product.
The method requires extremely selective and sensitive detection ability for the tracer.
Typically, the tracers are detected in the low part per trillion range. Due to the sensitivity
of the detection, the tracer can be used economically to test even multimillion gallon tanks
with no reduction in sensitivity.

Tracer is not normally present in or around the tank before the leak test begins. As
a result, there is no potential confusion between present leakage and previous spills, Several
tracers are available for general use. This-means-that 4 given tank or system can be
retested several times, each time with a different tracer to resolve special problems and

provide completely unambiguous conclusions about the system integrity.

2

—— ]
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TRC has emphasized development of the passive leak detection technology becaunse

of the simplicity and reliability of this approach.
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TESTING RESULTS

Testing was performed on two underground storage tanks at Hunter Army Air Field
Fire Station. One 1,500 gallon diesel tank (Tank A) was inoculated with DDM tracer and
one 1,000 gallon gasoline tank (Tank B) was inoculated with 114B2 tracer. The target

concentration of tracer in each of the four tanks was approximately 10 ppm.

A total of two vapor samples were collected next to each tank. Samples were
collected at depths ranging from three to six feet. A map showing the orientation of the
tanks and sampling locations is included in Appendix A (Figure 1). Samples were analyzed
for DDM, 114B2, and total petroleum hydrocarbons, which are reported C4-C9 aliphatic,
alicyclic and aromatic compounds. Data from the sample analyses are reported in
Appendix B. The tracers were not detected in any of the four sampling locations. The
hydrocarbon concentrations were non-detectable except for sampling location A-1 which had
a concentration of 0.9 ug/L. These data indicate that Tanks A and B do not leak.

Testing was also performed on two 12,000 gallon tanks at Hunter Army Air Field
Building 710. The gasoline tank (Tank C1) was inoculated with DDM tracer and the diesel
tank (Tank C2) was inoculated with 114B2 tracer. A total of six vapor sampling locations
were placed in the vicinity of Tanks C1 and C2 as shown in Figure 2. Samples were
collected at depths ranging from two to three feet below grade. Vapor samples were not
collected below three feet due to the presence of'water.

Low concentrations of 114B2 tracer were detected in vapor collected at sampling
locations C-1,2,3,4 and 6 at depths of two to three feet below grade. Samples could not be
collected at greater depths due to the presence of groundwater below two feet. The DDM
tracer was not detected in any of the sampling locations placed in the vicinity of the tanks.
Hydrocarbons were detected at very high concentrations ranging from 310,000 to 1,200,000
ug/L. The distribution of hydrocarbons is greater than 200 square feet total area. The
tracer data indicates that Tank C2 has a small or intermittent product leak. Due to the

excessively high levels of hydrocarbons detected, the tanks should be closely monitored.
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CERTIFICATION

Location:

Tank

Tank A
Tank B
Tank C1
Tank C2

Hunter Army Air Field

Savannah, Georgia

Capacity (gal)

1,500
1,000
12,000
12,000

Product

diesel
gasoline
gasoline
diesel

Tracer

DDM
114B2
DDM
114B2

-

Tracear Research Corporation ‘

Date: March 1990

Pass/Fail Leak Status

Pass
Pass

Pass
Fail

) = el pea

Tracer Research Corporation certifies that the tanks and pipe systems listed in the above
table have been tested by means of Tracer Tight™, which meets the criteria set forth in
NFPA 329 for a precision leak test.

Submitted by:

Yosa A

Tracer Research Corporation

The following criteria are used for the classification of leaks when tracer is detected.

LEAK

STATUS

1 NO LEAKAGE - Rate less than 0.005 gallons per hour.

2 YAPOR LEAK - Maximum tracer concentration less than 1 ug/L in soil vapor diminishing at depths below three feet.
Totat volatile hydrocarbon concentrations less than 20,000 ug/L in soil vapor (if diesel is the only fuel present,
substitute 100 ug/L in place of 26,000 ug/L).

3 SMALL OR INTERMITTENT PRODUCT LEAK less than 0.05 gph -Maximum tracer concentration less thaa 1 ug/L
in soil vapor, sustaining or increasing at depths below three fect or to the top of the groundwater table. Hydrocarbon
concentrations approximately equal to or greater than 20,000 ug/L in soil vapar (100 ug/L for diesel) sustaining or
increasing below three feet, Distribution of elevated hydrocarbons is less than 200 square feet totat area,

4 SIGNIFICANT PRODUCT LEAK 0.05 gph or greater - Maximum tracer concentration greater than 1 ug/L near

source, increasing or sustaining concentration below three feet or to the top of the groundwater tabie. Hydrocarbon
concentrations greater than 20,000 wg/L in soil vaper (100 ug/L: for-diesel) sustaining or increasing below three feet.
Distribution of elevated hydrocarbons is equal to or greater than 200 square feet total area.
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FIGURE 1
SAMPLING LOCATIONS
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FIGURE 5
SAMPLING LOCATIONS

BUILDING No. 7I0
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APPENDIX B: ANALYTICAL RESULTS
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INTRODUCTION

A shallow soil gas investigation was performed by Tracer Research Corporation
(TRC) at Hunter Army Air Field located in Savannah, Georgia. The investigation was
conducted on July 11-12, 1990 under contract to the Army Corps of Engineers, Savannah
District. The purpose of the investigation was to delineate the areal extent of hydrocarbon
contamination in the subsurface at two site locations (Building 133 and 710).

During this survey, a total of twenty-one soil gas samples were collected and
analyzed. Samples were analyzed for volatile organic compounds from the following suite:

benzene

toluene

ethylbenzene

xylenes

total hydrocarbons (THC)
Xylenes are reported as the total of the three xylene isomers and total hydrocarbons are
reported as gasoline range compounds consisting of approximately C,-C, aliphatic, alicyclic
and aromatic compounds.

The compounds in this suite were chosen as target compounds because of their
suspected presence in the subsurface and amenability to soil gas technology. Soil gas
samples were screened on a gas chromatograph equipped with a flame jonization detector

(FID).
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SHALLOW SOIL GAS INVESTIGATION - METHODOLOGY

Shallow soil gas investigation refers to a method developed by TRC for investigating
underground contamination from volatile orgamic chemicals (VOCs) such as industrial
solvents, cleaning fluids and petroleum products by looking for their vapors in the shallow
soil gas. The method involves pumping a small amount of soil gas out of the ground
through a hollow probe driven into the ground and analyzing the gas for the presence of
vyolatile contaminants. The presence of VOCs in shallow soil gas indicates the observed
compounds may either be in the vadose zone near the probe or in groundwater below the
probe. The soil gas technology is most effective in mapping 10\? molecular weight
halogenated solvent chemicals and petroleum hydrocarbons possessing high vapor pressures
and low aqueous solubilities. These compounds readily partition out of the groundwater and
into the soil gas as a result of their high gas/liquid partitioning coefficients. Once in the soil
gas, VOCs diffuse vertically and horizontally through the soil to the ground surface where
they dissipate into the atmosphere. The contamination acts as a source aﬁd the above
ground atmosphere acts as a sink, and typically a concentration gradient develops between
the two. The concentration gradient in soil gas between the source and ground surface may
be locally distorted by hydrologic and geologic anomalies (e.g. clays, perched water);
however, soil gas mapping generally remains effective because distribution of the
contamination is usually broader in areal extent than the local geologic barriers and is
defined using a large data base. The presence of geologic obstructions on a small scale tends
to create anomalies in the soil gas-groundwater correlation, but generally does not obscure
the broader areal picture of the contaminant distribution.

Soil gas contaminant mapping helps to reduce the time and cost required to delineate )
underground contamination by volatile contaminants. The soil gas investigation does this
by outlining the general areal extent of contamination. Conventional bore holes or
observation wells are used to verify both the presence and extent of the subsurface
contamination as indicated in the soil gas survey. In this manner, soil gas contaminant

mapping can assist in determining the placement of monitoring wells. Thus, the likelihood

-2
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of drilling unnecessary monitoring wells is reduced. The soil gas survey is not intended to
be a substitute for conventional methodology, but rather to enable conventional methods

to be used efficiently.

EQUIPMENT

Tracer Research Corporation utilized a one ton Ford analytical field van that was
equipped with one gas chromatograph and two Spectra Physics computing integrators., In
addition, the van has two built-in gasoline powered generators that provide the electrical
power (110 volts AC) to operate all of the gas chromatographic instruments and field
equipment. A specialized hydraulic mechanism consisting of two cylinders and a set of jaws
was used to drive and withdraw the sampling probes. A hydraulic hammer was used to

assist in driving probes past cobbles and through unusually hard soil,

SAMPLING PROCEDURES

Sampling probes consist of 7 foot lengths of 3/4 inch diameter hollow steel pipe that
are fitted with detachable drive tips. Soil gas probes were advanced 4-5 feet below grade.
Once inserted into the ground, the above-ground end of the sampling probes were fitted
with a steel reducer and a length of polyethylene tubing leading to a vacoum pump. Gas
flow is monitored by a vacuum gauge to insure that an adequate flow is obtained.

To adequately purge the volume of air within the probe, 2 to 5 liters of gas is
evacuated with a vacuum pump. During the soil gas evacuation, samples are collected in
a glass syringe by inserting a syringe needle through a silicone rubber segment in the
evacuation line and down into the steel probe. Ten milliliters of gas are collected for
immediate analysis in the TRC analytical field van. Soil gas is subsampled (duplicate
injections) in volumes ranging from 1 uL to 2 M, depending on the VOC concentration =:
any particular location.

Sample probe vacuums ranged from two to eleven inches Hg. The maximum puizc

vacuum was measured at twenty-three inches Hg,

)
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ANALYTICAL PROCEDURES

A Varian 3300 gas chromatograph, equipped with a flame ionization detector (FID),
was used for the soil gas analyses. Compounds were separated on a 6’ by 1/8" OD packed
column with OV-101 as the stationary phase in a temperature controlied oven at 100°.
Nitrogen was used as the carrier gas.

Hydrocarbon compounds detected in soil gas were identified by chromatographic
retention time. Quantification of compounds was achieved by comparison of the detector
response of the sample with the response measured for calibration standards (external
standardization). Instrument calibration checks were run periodica]ly. throughout the day
and system Ablanks were run at the beginning of the day to check for contamination in the
soil gas sampling equipment. Air samples were also routinely analyzed to check for

background levels in the atmosphere.

Detection limits for the compounds of interest are a function of the injection volume -

as well as the detector sensitivity for individual compounds. Thus, the detection limit varies
with the sample size. Generally, the larger the injection size the greater the sensitivity.
However, peaks for compounds of interest must be kept within the linear range of the
analytical equipment. If any compound has a high concentration, it is necessary to use small
injections, and in some cases to dilute the sample to keep it within linear range. This may
cause decreased detection limits for other compounds in the analyses.

~ The detection limits for the selected compounds were approximately 0.07 ug/L
depending on the conditions of the measurement, in particular, the sample size. If any
component being analyzed is not detected, the detection limit for tha;t compound in that
analysis is given as a "less than” value (e.g. <0.1 ug/L). Detection limits obtained from GC
analyses are calculated from the current response factor, the sample size, and the estimated
minimum peak size (area) that would have been visible under the conditions of the

measurement,

[— 1]
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QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES
Tracer Research Corporation’s normal quality assurance procedures were followed
in order to prevent any cross-contamination of soil gas samples.

Steel probes are used only once during the day and then washed with

high pressure soap and hot water spray or steam-cleaned to eliminate the
possibility of cross-contamination. Enough probes are carried on each van to
avoid the need to reuse any during the day.
. Probe adaptors (TRC’s patented design) are used to connect the
sample probe to the vacuum pump. The adaptor is designed to eliminate the
possibility of exposing the sample stream to any part of the adaptor.
Associated tubing connecting the adaptor to the vacuum pump is replaced
periodically as needed during the job to insure cleanliness and good fit. At
the end of each day the adaptor is cleaned with soap and water and baked in
the GC oven. _

Silicope tubing (which acts as a septum for the syringe needle) is
replaced as needed to insure proper sealing around the syringe needle. This
tubing does not directly contact soil gas samples.

. Glass syringes are usually used for only one sample per day and are
washed and baked out at night. If they must be used twice, they are purged
with carrier gas (nitrogen) and baked out between probe samplings.

Injector port septa through which soil gas samples are injected into the
chromatograph are replaced on a daily basis to prevent possible gas leaks
from the chromatographic column.

Analytical instruments are calibrated each day by analytical standards
from Chem Service, Inc. Calibration checks are also run after approximately
every five soil gas sampling locations.

Subsampling syringes are checked for contamination prior to sampling

each day by injecting nitrogen carrier gas into the gas chromatograph.

2>
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. Prior to sampling each day, system blanks are run to check the
sampling apparatus (probe, adaptor, 10 cc syringe) for contamination by
drawing ambient air from above ground through the system and comparing
the analysis to a concurrently sampled ambient air analysis.

All sampling and subsampling syringes are decontaminated each day
and no such equipment is reused before being decontaminated. Microliter
size subsampling syringes are reused only after a nitrogen carrier gas blank is
run to insure it is not contaminated by the previous sample.

. Soil gas pumping is monitored by a vacuum gauge to insure that an
adequate gas flow from the vadose zone is maintained. A reliable gas sample
can be obtained if the sample vacunm gauge reading is at least 2 inches Hg

less than the maximum pump vacuum,

RESULTS

A total of twenty-one soil gas samples were collected and analyzed in the field.
Analytical data is condensed in Appendix A, Isoconcentration contour maps with sampling
locations and compound concentrations (Figures 1-4) are in Appendix B. Figures 1 and 3
are maps showing the sampling locations.

Ambient air samples were collected during the course of the investigation to help
evaluate the level of significance for the selected VOC’s. The level of significance is simply
the level above which concentrations are considered to be significant in terms of
groundwater or soil contamination. None of the selected compounds were detected in the
ambient air samples. The level of significance for each target compound is based on several
factors; concentrations in ambient air, background levels, and TRC’s past experience. Based
on the evaluation of these factors, the level of significance for the selected target compounds
was determined to be approximately 1 ug/L. In other words, soil gas concentrations of
benzene, toluene, ethylbenzene, xylenes and THC greater than 1 ug/L may indicate possitie

VOC contamination in the vicinity.
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Benzene, toluene, and THC were detected in nine of the ten soil gas samples
collected at Building 133. Benzene concentrations ranged from non-detect (<0.08 ug/L)
at sampling locations SG-8 and SG-9 to 38,000 ug/L at SG-6. Toluene concentrations
ranged from non-detect (<0.07 ug/L) at SG-8 and SG-9 to 18,000 ug/L at SG- 6. Only the
THC concentrations were contoured because no additional information would have been
gained by contouring benzene and toluene concentrations. THC concentrations ranged from
non-detect (<0.08 ug/L) at sampling location SG-8 to 750,000 ug/L at SG-6. The
hydrocarbon plume extends at least 325 feet to the east and 100 feet to the north of SG-6.
The western and southern boundaries can not be defined due to insufficient data.

At Building 710, toluene, xylenes, and THC were detected in the collected séﬂ gas
samples. Toluene concentrations ranged from 4 ug/L at sampling location GS-8 to 5,500
ug/L at GS-9. Xylene concentrations ranged from 0.2 ug/L at GW-6 to 4 ug/L at GW-1.
Xylenes could not be detected at concentrations lower than 30 ug/L at GW-9, 37 ug/L at
GW-11 and 150 ug/L at GW-10 due to elevated concentrations of the other selected
compounds which required small injection sizes of the samples. Again, only THC
concentrations were contoured for Building 710. The hydrocarbon plume extends at least
100 feet in all directions from the northwest corner of Building 710. Hydrocarbon
concentrations were detected above the level of significance (1 ug/L) at all of the sampling

locations.

CONCLUSIONS

Significant concentrations of benzene, toluene, xylenes, and THC were detected in
the soil gas near Buildings 133 and 710 at Hunter Army Air Field. The isoconcentration
contours for total hydrocarbons indicate possible source areas, for subsurface contamination,
to the west of Buildings 133 and 710. These areas may coincide with the location of
underground storage tanks at these sites. Further investigations are needed to better define

the source and extent of subsurface contamination.

|
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C-3 - DRILLING LOGS AND HTW LOG FOR BORING T-1 (A-3)



Hola Ma. T-1 (A-3)
DIVISION INSTALLATION SHEET |
DRILLING LOG South Atlantic Hunter AAF, Ga. orl  sHeeTs
| PROJECT 10. SIZE AND TYPE OF 81T Hand Auger
Underground Storage Tank Testing [17. DATUM FOR mﬁhn HOWN or MEL)
2. LOCATION (Conrdineten or Station) MSL
Near gag pump at Buildipg 710 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY Hand Auger
13, TOTAL NHO. OF OVER- PISTURBPED UNDISTURBED
4. HOLE NO. {As shown o rawing fitle T-1 (A-3) BURDEN SAMPLES TAKEN 3 0
S NAME OF GRILLCER 14. TOTAL NUMBER CORE BOXES
James E. Bolen 15, ELEVATION GROUND WATER -
&. DIRECTIOR OF HOLE STARTED COMPLETED
XEJvERTICAL [JINCLINED bEG. From vERT, | CoTE HOLE 16 Dec 89 16 Dec 89
1
7. THICKNESS OF OVERBURDEN 9. 7! 17. ELEVATION TOP OF HOLE  20'+ (from Topo)
5 DEPTH DRILLED T = 18. TOTAL CORE RECOVERY FOR BORING - x
. RocKk 0. 0‘ 19. SIGNATURE OF INSPECTOR
3. TOTAL DEPTH OF HOLE 9.7 Toni F. Nicholson, Geologist
ELEVATION| DEPTH |LEGEND CL‘SS'F'C(?:T.'.E:L?E‘ ATERIALS avgé?v% ?E.sg‘_i’é (Drtiting '.‘:;?,f?:?%:%::’;‘ dopth of
2090" | 0% ¢ d . f . cand
_ Concrete Water level dufing [~
i 19.0° ] drilling: 4.5° —
) — (SM)SILTY SAND,light grey, I o
_ fine to med.,silty. Odor, 24 hour water level =
2 ] see note 1. : reading: Not taken, -
— hole backfilled after —
- Brownish-tan. drilied. u
) 3 Note 1: See HIW log for |-
— further information. [~
4 — [
] Dark grey,wet. [
- Saturated. Y, LocRTION MAP —
6 ~—— A
: rml&? ™
= T-1 N [~
—] A-3 -
I (G F-l.” PPPC e
— \ -
B I .
. (e © l\ e" e) -
— [
8 _"_: ‘\ ] |—
- Dark . brown-grey. Gas Pump —
- net 4o scale -
. 3 :
10.3" — [
10— Bottom of Boring = 9.7 [
_] NOTE:S0ils visually field plassified -
- in accordance with the Unified Sdil —
o~ Classification System. -
) ] —




HTW BORING LOG

. BUILDING 710
PROJECT:  UNDERGROUND STORAGE TANK LEAX TESTING BORING NO. 7.4 (a-3
VATION: |
LOCATION:  HUNTER ARMY ARFIELD, GEORGIA BLEVATION:  FROM TOPO)
NOT TAKEN
WATER LEVEL DURING DRILLING: 4.5 24-HOUR WATER LEVEL READING: ,.0'c BACKFILLED.
- WEATHER: 45 DEGREES, COLD, SUNNY, WINDY DRILLER: JAMES E. BOLEN '
REMARKS:
THERE WAS 1.0' OF CONCRETE AT SURFACE GEOLOGIST:  TONI F. NICHOLSON
e SAMPLES |
o | i OVA HNU AT TOP OF HOLE
S DEPTH 1z |3 (ppm) (ppro)
-~ =
w | (FT.) = § 3 < cel | ova /s
Z |© w| =B | 2|8 |HEADSPACE|HEADSPACE
(n = o |l < = o o (ppm)
FrroM| 10 | S| 2|2 |3 | 3| anaysis [anaLysis | 7 | %
1 IsT| 10 1.5 215 - [oawp| sM (HQHT 410 '
sT| 2.0 2.5 f2s15] - |pawe| sm [BRN1 - 1000-
st| 30 | 35 l/ssi - [oawe| sm [FEN/| 1000
sT| a0 | 45 |r2/15] . |wer| sm |8 1000+
2 |sT| s0 | 55 (| - |san s | &G 1000+
DK. .
sT| 6.0 6.5 |12/15) - |sar.| sm | BK 1000
ST| 7.0 75 |12715] - | SAT.| sm | DK 1000+
Y DK BRK
M| 8.0 85 l2/15 | SM ["apa 1000+
3 M| 90 | 95 |12/15] - |saT.| sm |2 1000+
M| 9.4 9.7 |i2715) - |sat.i su | O 1000+

CESAS-EN-GGH (MARCH 1991)



APPENDIX D

BORING LOGS AND WELL CONSTRUCTION DETAILS

D -1 - DRILLING LOGS

D -2 - HTW BORING LOGS



D-1 - DRILLING LOGS



R

Hole No. MW-710-1

DiVISION INSTALLATIOM SHEET L |
DRILLING LOG South Atlantic Hunter AAF, Georgia ofr 1 sueers
LBPHO;.ZCT 110 - s I 10. SIZE AND Tvpe oF 81T 4"ID Hollow Stem Auger
uilding - Site Investigation Ti. DATUM F H SHOWH or ML "
2. LOCATION (Coordinates or Siation) MSL E )1/2 Rﬁrglgr

See Plan

3. DRILLING AGENCY

Savannah District

CME

45

12, MANUFACTURER'S DESIGHATION OF DRILL

4. HOLE NO. (A:')-hownan grawing title|

and file rumb

13. TOTAL NO. OF OVER-~
BURDEN SAMPLES TAKEN

0

DI3TURBED P UNDIATURBED

’

MW-710-1

5. NAME OF DRILLER
Douglas LaRoche

14. TOTAL NUMBER CORE BOXES

|

15. ELEVATION GROUND WATER See Below

&. DIRECTION OF HOLE

,
@v:nncu. Oincrinep DEG. FROM VERT.

16. DATE HOLE

3TARTED | COMPLETED

il May 91 i1 May 91

7. THICKNESS OF OVERBURDEN

3. DEPTH DRILLED INTO Rock (3.0

3.0 17. ELEVATION TOP OF HOLE 18 76" (TOH) 1-8 561 (TOR)

18. TOTAL CORE RECOVERY FOR BORING x

19. SIGHATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE 8.0' David C. Leeth, Geologist
el BOX OR REMARKS
ELEVATION| DEPTH |LEGEND c“ss'F'C(‘},IL‘::JSE_:,“TE“"LS Conat- ISAMPLE|  (Drilting time, water loss, depth of
ruction NG, weathsring, sic., if stgnifican)
a b < d . f 2
Manhole Cover-—--::11 Depth to water 4 L:
. . . : .80t
18.76' | O | during drilling T
18, 38" v Concrete & gravel — Ef :
. [ 3K - evel readin
L1 | "TsM) SILTY SAND, brows and|| v Water lev &

IIIII]II Ll

tan,loose,fine to very fin

s grained SAND. 107 silt,
- Moist. Strong fuel odor.

16.76" | 2
(MH) INORGANIC SILT,black,
16.26" 1Lt soft,fat,organic rich,w/
L JN ) some roots.
'K
IS8 (SM) SILTY SAND, brown and|’
¢ e tan,loose,fine to very fin
4 .74 grained w/10% silt.
L J . [ ] . .
$|e Very moist.
[ AR J -
"u‘uhr\\Brown,saturated.
*le
*le 30% silt.
6 *le
o1 ®
tils Some clay.
L A K J
sle
e
)] )t 1»0 Grey
10.76' | 8 1iy

[ T T LT ]

l\ﬁ PAR N

S

H?.:ﬁfz\qq

* -

S IMW=TT
=11

.

24 hours after hole
completion: 3.57'

See HTW log for meore
information.

Top of Bentonite Seal:
1.0

Top of Sand: 1.5

Screened interval:
2,5'-6.5

Screen Size: 0.010"
Well Point Set at
7.5"

| D B A I 0 L I I 1 I L 0 A A 0 I A e et e e

II il !II 111 ill lll 1114 III ANENEN Ill I[[I 1] III IIII I III | |

Bottom of Hole = 8.0'

NOTE:S0ils visually field
classified in accordance
with the Unified Soil.
Classification System.

BEBEEEEEREERY RN



HOI. NO- MW-?].O_B

DRILLING LOG

CIVISION
South Atlantic

IHSTALLATION
Hunter AAF, Georgia

SHEET 1
or I sueers

1. PRQIECT

Building 710 - Site Investigation

See Plan

2. LOCATION (Coordinates or Station)

10, SIZE AND TYPE OF BIT4"TD Hollow Stem Auger.
1. D

UM F H SH N

MSL ‘ffﬁmlﬁand Auger

3. DRILLING AGENCY
Savannah District

. MANUFACTURER'S DESIGNATION OF DRILL
CME 45

and ftie pumbed

4. HOLE NO. (As shown on prawing titie

i
: MW-710-3

. TOTAL HO. OF OV

ER- joIsTURBED
BURDEN SAMPLES TAKEN | 1

UNDISTURBED

0

5. NAME OF DRILLER
Douglas LaRoche

. TOTAL HUMBER CORE BOXES

6. OIRECTION OF HOLE
A
{ZiveERTICAL [JNcLINED

DEG, FROM VERT.

15, ELEVATION GROUND WATER See Below
STARTED | coMPLETED
15, DATE HOLE 2 May 91 i 2 May 91

- ELEVATION TOP OF HOLE 19, 13! (TOH) 18.85'(TOR) ,

7. THICKNESS OF OVERBURDEN 8.40°7 - '
0 18. TOTAL CORE RECOVERY FOR BORING L 9|
8. BEPTH DRILLED INTO ROCK 0.0 19, SIGNATURE OF NSPECTOR
S. TOTAL DEPTH OF HOLE 8.0 David C. Leeth, Geologist
CLASSIFICATION OF MATERIALS Well 180X OR ) REMARKS
ELEVATION| DEPTH |LEGEND (Dencriptiont S::\:?;" SA:;}_E fD;!.".J::::Jﬂ:..l:;l..:‘J:tl‘l‘;“d‘:l:'z’ol
a b < d . f ]
— l
- Manhole Cover — Depth to water [
19.13' | 0 —] during drilling:3.85" |
. ; o TT [
- (SP)POORLY GRADED SAND, tad,y V’: Water level reading |
1813 e g o vemy Hire i) |y 24 hours after hole |
’ —4i4 £ - Zgz completion: 3.15' -
Lt \ Moist. =44 -
4Tt R See HIW log for more |
2—1¢ P! {SM)SILTY SAND,tan,lm_ase, L information. -
— e[ fine to very fine grained,{ || =TT -
~|¢]|® o . =1 - -
—1ele w/10% silt. A< [ =3=1 Top of Bentonite Seal: [
e [ B ] : N l Ol' :
1404 _-I Saturated. L : -
—e[e Tan and grey. = Top of Sand: 1.5 o
- LB J - .
b—e IS 3 A Sereened iInterval: N
— e - 2.5'-6.5" ~
- [ BN 2 vf— . L
—4(e Brown 17 Screen Size: 0,010" -
3.40149 o Well Point Set at -
10t I 7.5, —
— 1l ele o —
6E—¢is =t —
4%t Dark brown. w =] I
=R K] 1 . b—
el BR J et . -
—— L AN | b =
—~¢le , -‘ —
—1|%le TN -
- [ ] LIRS , -
—ele s |
11.13'[ 8 -
- Bottom of Hele = 8.0 =
- NOTE:Soils visually field L
— classifis_ed in accordance —
— with the Unified Soil. [
= Classification System,. [—




|

Building 710 - Site Investigation

2.

LOCATION (Coordinates or Staiion)
See Plan

0. SIZE AND TYPE oF BIT4"'ID Hollow Stem Auger

UM F N SH

MSL

11, D

3 1/2 Hand Anger

Hole No. MW~710-4
DIVISION INSTALLATION SHEET L T
DRILLING LOG South Atlantic Hunter AAF, Georgia or 1 sHEETS
1. FROJECT

L%

DRILLING AGENCY
Savannah District

12, MARUFACTURER'S DESIGNATION OF DRILL

4.

HOLE NO. (As ahown on frawing title

TOTAL NO. OF OVER- joisTURBED

13,
BURDEN SAMPLES TAKEN | 1

P UNDISTURBED

e

and file rmanbec MW-710-4 0
5. NAME OF DRILLER 14, TOTAL NUMBER CORE BOXES = |
Douglas LaRoche 15. ELEVATION GROUND WATER See Below
6., DIRECTION OF HOLE |STARTED | comMPLETED
Hvernica [JtHerLinED DEG. FROM VERT. '6. DATE HoLE | 2 May 91 : 2 May 91

7 THICKNESS OF OVERBURDER 12,50 17. ELEVATION TOP OF HOLE]G 15! (TOH) ]_9 o0t (TOR)
8. DEPTH DRILLED INTO ROGK 0 .O T 8. TOTAL CORE RECOVERY FOR HORING L
19, SIGNATPRE OF INSPECTOR
8. TOTAL DEPTH OF HOLE 12.5° David C. Leeth, Geologist
We il
ELEVATION| DEPTH |LEGEND CLASSIFICHTION OF MATERIALS co,.‘.,‘:!- SAMPLE]  (Dyitting ey waton foon, depth of
b < d rut-'hnn “’0- weathering, ucg, i signiticam)
- Manhole Cover _} Depth to water f
19.15'{ © during drilling:3.15" |}
* - Concrete and gravel. P' ﬂ i
18.55? = (SP)POORLY GRADED SAND, ; ’ Water level reading [
18.15" : tan,loose,fine to very 24 hours after hole i
—JeTe] fine grained. Moist , J{gzzz completion: 3.30' -
: [ 2 [ n
2 -T1teMe (SM)SILTY SAND,brown and SR See HIW log for more [
riel tan,loose,fine to very fingﬁ 1 iriformation. i
e - grained,w/10% silt. Strong" "[=}’ =TT ' N
—T+74 fuel odor R A et Top of Bentonite Seal: [
sl F8 5S - ol I 1.0 -
::0.“n' Saturated 1= a Top of Sanmd: 1.5°' a
4—TeTe Tood =t - Sereened Interval: i
._"‘ﬂ'“. : A=l 2,57-11,5" a
_::::qbn Brown = Screen Size: 0.010" i
:h'u“o ‘.E:u Vfell Point Set at B
— 1K ] N 12 N 5 ! . :
mmi AR Y P
6—ijele =i A
el BE ] -
—Slele o =l -
- 'l B
Trlel =B i
1% {1 & s ] B ) :
1| ®|e Nt =
el e ol =
TJlele i s —
g—1tle) e I Interval from 8.0'- . [
_"“"0_ =] - 12.5" was not logged. }-
~1¢ =t N
— 0" [ ] Az, -
e |e A o [
TTiel e po| I —
dle : . .
—1le}le o n
10"'—"000 ':: ' -
“1eie : *r o -
il NOTE:So0ils visually field |[u|TZ -
— ¢l classified in accordance = -
%494 with the Unified Soil. LEL —
i gL At Classification System. A =l E -
—e|® ! \ -
12— 1e]¢ g \) ‘ -
—9ie | 7., ‘. | —
6.65' T Bottom of Hole = 12.5' —




Hole NoMW-710-5

DIVISION
South Atlantic

DRILLING LOG

IHNSTALLATION SHEET L
Hunter AAF, Georgia oF 1 swheeTS

. FROJECT
Building 710 - Site Investigation

10. SIZE AND TYPE oF BIT4"TD Hollow Stem Auger,

11, DATUM FOR ELEVATION SHOWN (TN o

2. LOCATION (Comdinates or Station)

LY
MSL 3 1/2" Hand Auger

See Plan

12. MAKUFACTURER'S DESIGHNATION OF DRILL

3. DRILLING AGENCY

CME 45

Savannah District

13. TOTAL NO. OF OVER- | otsTUABED { UHNDISTURBED

4. HOLE NO. (As shown on graming title] BURDEN SAMPLES TAKEN | 1 : 0
and Hie rrumbed i MW-710-5 ¢ .
5. HAME GF DRILLER 14. TOTAL NUMBER CORE BOXES
Douglas LaRoche t5. ELEVATION GROUND wWATER See Below
€, DIRECTION OF HOLE R ATARTED i cOMPLETED
r 16. DATE HOLE :
HyverticaL [Jwerinep DEG. FROM VERT. 3 May 91 i 6 May 91

s — - 17. ELEVATION ToP OF HolL.£ 17 ,85' (TQH) 17.65'(TOR)
. THICKN R
z or ov oo 11 - O 18. TOTAL CORE RECOVERY FOR BORING - %
8. DEPTH DRILLED INTO ROCK 0.0’ 19, SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 11.0° David C. Leeth, Geologist
We t} BOX OR REMARKS
eevaTion) peTwjveckuo) SSRGS conag: [T g g el oo
a b ¢ d . 1 2
. Manhole Cover —1 Depth to water s
17.85' | 0 — — during drilling:3.10' ||
it  (swysiiry SAND,bmm,looseﬂ | 4 , -
— ® ‘fine to very fine grainedrn ¥ Vp Water level reading [
SNl w0z siae. [ Ry 24 hours after hole -
« . T f
7404 _LDark brown w/30% silt. 7-5)/ completion: 3.87 -
—ele Black. B -
15.85' | 2 — ? : : sl See HTW log for more [
' —% (SC)CLAYEY SAND,black,soft|."| | . information. -
- > very fine grained,w/40% = - Mi=7] -
— clay. = =5- Top of Bentonite Seal- n
— = 1.0 ..
:/ Verv moist. :_ ‘.- TOP of Sand: 1.5 :
- = Screened Interval: -
4_'__ / Saturated. = 2.5'-9.25 [~
13.35' 4y ' M= -
) mAee (SM)SILTY SAND,black,loose} .|= —
— el Yt B |
—tite very fine grained w/30/ = ~
—ele silt. = =
— [ el e et =
e I ] -1 .* f—~
6 —— 1 """ Tan and black. = [~
—e e 4 K L
414 Tan. = -
—~1lsei9 . , —
—r— ; ' -
R JE, ] b
—t® | ® ) =1 -
) [ BN ] R O RN [
—1o| e =1 . -
8| e|e Coi=1 -
T —ie e - =
—/e[e] z »
el BN ) i At p—
—leie! - *
—td [ - [
1| ®|e iy = —
bl BN J + B |
- [ BN ] 4 \/ . —
—ei{e . : —
10 730107 1! Bottom of Hole = 11.0° - . —
Z149L0% [ [NOTE:Soils visually field L, —
~—1elej|classified in accordance N A n
6.85" - with the Unified Soil. [
— Classification System. —




Hole Ha. MW-6

Building 710 - Site Investigation

2. LOCATION (Comdinates or Statlon)
See Plan

DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Hunter AAF, Georgia oF | skeETS:
1. PROJECT 10. size aun vype oF eiT 4"'ID Hollow Stem Auger,

11, BATUM FOR ELEVATION SHOWN (15N or ASL)
MSL

3 1/2" Hand Auger

M DRILLING AGENCY
Savannah District

CME 45

12, MARUFACTURER'S DESIGHNATION OF DRILL

4, HOLE NO. (As shownr on
and file munbed

prawing MHQ;

13, TOTAL NQ. OF OVER-
BURDEHN SAMPLES TAKEN |
I

|.D|:Tuiazb P UNDISTURBED

0

resa

5. MAME OF DRILLER
Douglas LaRoche

14. TOT AL NUMBER CORE BOXES

ts, ELEVATION GROUND WATER See Below

6. DIRECTION OF HOLE

v
F3verTicaL [JiNcLinED DEG. FROM YERT.

18, DATE HQLE

}3TARTED | COMPLETED

{14 May 91

{14 May 91

7. THICKNESS OF OVERBURDEN 11.0!

17. ELEVATION TOP oF HoLE 21 .05 (TOH) 20.79' (TOR)

okl b

cEPR i) 01 18. TOTAL CORE RECOVERY FOR BORING <
a. TH DRILLED INTO ROCK v 5. SlGNAT!JRE OF INSPECTOR :
3. TOTAL DEPTH OF HOLE 11.0° David C. Leeth, Geologist
ELEVATION| DEPTH |LEGEND A ey ATERIALS e 2000 (Dritling time, wetor lose, depth of
ruction| HO. mweatharing, eic., If signiiican)
a b < d L] f [}
] Manhole Cover T3 Depth to water s
21.05! 0 ] ,—-i during drilling: 5.61" o
34! (SM)SILTY SAND,Black,loose, pl _
- very fine grained, w/10% 4 a Water level reading
—%. silt. Moist. vl W 24 hours after hole
e le sz completion: 4.29'
- ¢ h Brownm. 5 1
19.05" | » —1 1 Black. f-a' See HTW log for more
_ (MH) INORGANIC SILT,black, || |- information.
—] loose,fat silt,w/20%sand. " Et Top of Bentonite Seal:
py— » . .
18.05" Roots <= 1.0
1Lt : M ELS Top of Sand: 1.5
14t (SM)SILTY SAND,brown,loose, {.|=|" :0p ob san _
AP i ined,w/25% ] Me-6-]
b — "“ —]:iiz fine grained,w/ Sl=10 Screened Interval from
—314 . . EL 2.5'-9.25",
3747 Very moist. S1=] Well Point Set at
— : -1 - 1
141 _]Roots, saturated. =l 10.0
pa— Y . [ =
—le =
6 1741 Some clay.Approximately 25%Z},:|—
- [ A bl
— e o
—ie]e - .
—1ie .
—{e]e - P Py
-— ® " —t..
— ! N N
— ¢ " ol BC
8 — 1¢1 S=
] =
® . —-—
* -
* =
] =
) =
* = |
Te Bottom of Hole = 11,0 ;\/f
10 [ , L
¢ RS
0" NOTE:Sailsg visually field - .
Py classified in accordance C
10.05" =

with the Unified Soil.
Classification System.

R R R R AR I 0 U U 5 2 L o



Hole No, MH-710-7

DIVISION IMSTALLATION SHEET L
DRILLING LOG South Atlantie Hunter AAF, Georgia or | sueery
1. PROJECT 5 to. SIZE AND TYPE OF BIT4"T]D Hollow Stem Auger,
Buildin 10 - Site Investigation T GATUN FOR ELEVATION SHOW
& & 3 175W a:ﬁ Auger
2. LOCATION (Coondinaive or Station) MSL
See Plan 7. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCT CME 45
Savannah District T2, TOTAL NO. OF GVER- |Di3TuRBED T UNDISTURBED
4. HOLE NO. (A# shown on frawing titlie BURDEMN SAMPLES TAKEM | 3 H 0
and Hile muobed H H

M-710-7

5. NAME OF DRILLER
Douglas LaRo

che

14. TOTAL HUMBER CORE BOXES

1s. ELEVATION GROUND WATER See Below

&, DIRECTION OF HOL

{ﬁ vERTICAL [[JINCLINED

E

DEG. FROM VERT.

T AH'I’ED [ COMPLETED

16. DATE HOLE | 13 May 91 i 13 May 91

7. ELEVATION ToP oF woLe 18.88° (TOH) 18.68' (TOR)

4. THICKMESS OF OvERsuroEn 11.0' =
Y 18. TOT AL CORE RECOVERY FOR BORING T
8. DEPTH DRILLED INTO ROCK 0.0 5. SIGNATURE OF INSPECTOR i
3. TOTAL DEPTH OF HOLE 11.0°' David C. Leeth, Geologist
CLASSIFICATION OF MATERIALS Well {2oX OR ) REMARKS
ELEVATION| DEPTH [LEGEND (Description) 532‘2?.',. SAMPLE|  (Dritting time, water ioes, denth of
a b < d L] { 9
- Manhole Cover -—; Depth to water 8
18.88'| 0 — during drilling: 4.54'[ |
’ ] Asphalt and gravel. vl I g " level ding -
— 7 ater level readin __
- iSM)SILTY SgD,blaci.c &dtan, 5 72 . 24 hours after heole -
— ‘ oose,very fine grained, ‘Z U completion:3.73" ~
3 _lwnoz silt. s/ P s
2 | |25% silt. Moist. et See HIW log for more [
- : ‘| information. a
—_ Dark brown,organic rich. S Top of Bentonite Seal:
- = IS —
— Very moist. - = _ —{ Mi—7-1 -
- Iz e | mez-1a -
b —mf - q= =
] Brown & tan,45% silt. b Top of Sand: 1.5' -
- Saturated. = Screened Interval from [
13.88" - - L= 2.5'-9.25" —
:‘. O (SP)POORLY GR.ADEDV SAND, tan, ol . Well Point Set at o
— T loose,very fine grained. N s 10.0'. -
6—1. . - - X -
S : -
—_ Ia "_ . :
3. o =
8 ___::'l‘ U ‘. ‘ : '.l -
= o, :, =y -
10— “L Bottom of Hole = 11.0" Vv v L
— - V|| NOTE:Soils visually field || '\ —
=1 classified in accordance . -
7.88" - with the Unified Soil. -
- Classification System. e
- C




e

Hole No. MW-8

DIVISION
South Atlantie

DRILLING LOG

IHSTALLATION

Hunter AAF, Georgia

SHEET L

or 1. sueevs

1. PROJECT
Building 710 - Site Investigation

2. LOCATION (Comdinates or Stafion)
See Plan

MSL

10, SIZE AND TYPE oF BIT 4 'TD Hollow Stem Auper
11. DATUM FOR ELEVATICNH 5?‘1‘ Fgﬁfn?q

uger

3. DRILLING AGENCY
Savannah District

2. MANUFACTURER'S DESIGHNATION OF DRILL

CME 45

4. HOLE NO, (As ahown on frawing title
and Hiw sruentsed)

13. TOTAL HO. OF OVER- | CISTURBED
BURDEN SAMPLES TAKENM |
1

P UNDISTURBED

3. NAME OF DRILLER
Douglas LaRoche

14. TOTAL HUMBER CORE BOXES

15. ELEVATION GROUND WATER

See Below

6. DIRECTION OF HOLE

-
ﬁvennc.u. Clwermmep DEG. FRAOM VERY.

IST ARTED

| 14 May 91

16. DATE HOLE

| COMPLETED

(14 May 91

7. THICKNESS OF OVERBURDEN ]].("

17. ELEVATION TOP oF HoLel 9.35"' (TOH) 19. 11 (TOR)

18. TOTAL CORE RECOVERY FOR BORING

8. DEPTH ORILLED INTORoCK (.0 9. SIGNATURE OF 1MSPECTOR
3. TOTAL DEPTH OF HOLE 11.0" David C. Leeth, Geologist
ELEVATION| DEPTH [LEGEND CLASSIFICITION OF WATERIALS C\:::ki— SKUPLE | (Dritting emes waten tows, dopth of
ruction NO. weatharing, ste., i signiticand
o« b < 4 . f g
- Manhole Cover-———_—w Depth to water [
19,35 [ 0 — — during drilling: 3.61'[
] Agphalt & oravel. vi ]A . level ding -
-] b ater level readin u
- (SM)SILTY SAND,black,loose, |¢| |% 94 hours after hole |
. Yery fine grained, w/10% 7"0// completion: 3.47' -
-3 _lsilt. Moist. ?éi, / -
17.35' | 2 — '.1 Tan & brown. rzf;aigz See HTW log for more [
) - (SC)CLAYEY SAND,grey,med.-yary| |.' information. -
- fine grained ,w/40%Zclay, 7 =R -
——:{ ]} 7| 0m orcantc stir,black, [ E{kmmmet -
-’ organic rich,soft,fat silt, |\ |- pr of Bentonite Seal: [
P w/107% sand. - 1.0 F
- lvverY moist. -, Top of Sand: 1.5' -
-1 Roots. =L Screened Interval from |
14,357 , N 2.5'-9,25°", [
7414 [Paturated. : . BB Well Point Set at [~
~37 (SM)SILTY SAND,black,loose|. |5 " 10.0'. [
6 — very fine grained,w/40% SE "
:/ silt. Vet -
_-/ (SC)CLAYEY SAND,tan,med.— |.*[ [ :f -
- very fine grained,w/40% = -
- clay. “ :_' ' -
8 — SE T -
:i’;)), =N =
— 2 L
10 ;/ Bottom of Hole = 11.0' :’. v : —
- NOTE:Soils visually field [[* - '~ -
— /)/ classified in accordance . -
8.35"' — with the Unified Soil. [
- Classification System. -




Hole Ha. MW-10
CIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Hunter AAF, Georgia orF 1 sueeTs

\

. PROJECT
Building 710 - Site Investigation

2

. LOCATION (Cocwdinates or Siation)
See Plan

10. S1IZE ANO TYPE oF BIT4"'T]D Hollow Stem Auper,

$11. DATUM F H SHOWN M or ML)
MSL 3 1/2"Hand Auger

3. DRILLING AGENCY

Savannah District

2. MANUFACTURER'S DESIGNATION OF DRILL

Hand Auger/CME 45

13. TOTAL NO. OF OVER- | BI3TURBED  UNDISTURBED

4 HOLE NO. (Ax ahown on rawing tm.} Mi-10 BURDEN SAMPLES TAKEN | 1 : 0
= HWANE OF DRICLER : 14. TOTAL NUMBER CORE BOXES -
Douglas LaRoche 15. ELEVATION GROUND WATER See Below
6. DIRECTION OF HOLE STARTEDR jCOMPLETED
(vearicaL [JmcLINED pec. FroM verT. | o - HOLE 7 May 91 {13 May 91

17. ELEVATiON TOP oF woLE 19,07 (TOH) 18.8"' (TOR)

7. THICKNESS OF OVERBURDEN ], (}' = .
18. TOTAL CORE RECOVERY FOR BORING <
8. DEPTH DRILLED INTQ ROCK 0.0
19. SIGHATURE OF INSPECTOR .
5. TOTAL DEPTH OF HOLE 11,07 David €. Leeth, Geologist
ELEVATION| DEPTH [LEGEND A e O ATERIALS c‘;’,‘.,“;,- SAUPCE | (Dritiing tume, weies loes, depth of
rustion NO. wealitering, etc., Il aignificand
a b e d [ { 0
, - Manhole Cover 3 Depth to water 1
19.0°" 0 —] during drilling: 4.34' -
- “{__(SP)POORLY GRADED SAND,browp,i | & . -
N -_—hoose,very fine grained. 1|7 Water level reading -
et Hodst 7 7‘7_ 24 hours after hole -
] Y * d SoT e =
] J completion: 4 B8! =
1474y [ (SM)SILTY SAND,broen,w/trac ,4&__/4 -
o ——lels of orange,loose,very fine |- ;U g See HIW log for more |
— ‘ grained,w/10% silt. 1 -information. -
—ele S L.
. - 000 |Black & brown. . ‘:" Top of Bentonite Seal:[]
16.00 — Black,30% silt w/trace of[} .|Z 1.0 -
— clay. = Top of Sand: 1.5°' =
4 ] (MH) TNORGANIC SILT,black, = icg?fgegsfntewal fromp
- fa.tc silt,w/trace of sand by Well Point Set at -
4. — &57%) . S M 10.0'. [~
1 .= -
15,00 — py I Saturated. I_ vz »
— L 4 . 0 -
%4741 (SM)SILTY SAND,tan,loose,very = -
6——]P{7L| fine grained, w/10%. silt. <=l -
— F'S o :
— ® " -
—el4é N
¢ - N
] [ ] = -
- L ] 0= -
— [ ) "_" -
- » = =
8 —el» = -
=] L : -
= [ ] — -
: . ] _— -
] =] n
— [ — -
] [ ] — -
] ) R -
T1ele N L) :
10— Py T {Bottom of Hole = 11l.0' \/ —
— * NOTE:So0ils visually field . o
: —aTe classified in acecordance -
g.00 e with the Unified Soil. -
- Clagsification System, =
3 -




Hole No, MW~ 11

DRILLING LOG

DIVISION

South Atlantice

IHSTALLATION
Hunter AAF, Georgia

SHEET 1
or 1

SHEETS

1.

PROJECT

Building 710 - Site

Investigation

2. LOCATION {Coordinates or Station)

3

See Plan

11, DATUM FOR ELEVATION SHOWH (ToM
MSL

10, s1Ze AWD Tvyee oF Bit4 LD HOllow Stem AUgEL,

HOWN o S0
3 1/2" Hand Auger

- DRILLING AGENCY
Savannah District

12, MANUFAE%RIE}FB’S DESIGNATION OF DRILL

13.

4. HOLE NO. (A:‘)-m-m on grawing title

and flla mwnt;

MW-11

TOTAL NO. OF OVER-
BURDEHN SAMPLES TAKEN |

|p1sTuRBED P UNDISTURBED

2 . :

5. MAME OF DRILLER

Douglas LaRoche

. TOTAL HUMBER CORE BOXES

. ELEVATION GROUND WATER

See Below

L]

. BIRECTION OF HOLE
,
@v:nncm. Oiweuinep

DEC. FROM VERT.

. DATE HOLE

STARTED

14 May 91

| COMPLETED

{14 May 91

7. THICKNESS OF OVERBURDEN 11, 0'

. ELEVATION TOP oF HoLE 18,95'(TOH)18.55' (TOR

oerowoniisn o noes 0T :
9. TOTAL DEPTH OF HOLE 11.0' "“'David C. Leeth, Geologist
ELEVATION| DEPTH |LEGEND CLASSIF 'C(‘I',T.’.‘a’:p?m“m'“'s c\::.,“*_ ?féz?_% (Dettting thme, wator ioma, dapth af
o b . d ruc:lon p - westhering, .l:;, i signiticant)
— Manhole Cover — Depth to water !
18.95' | 0 — - during drilling:3.98" |t
- Gravel (Parking Lot) ?l 4 -
1 . -
18.50 — (SM)SILTY SAND,light brownm, |4 v Water level reading .
) —_ *! loose,very fine grained, ;; ,E 24 hourg afﬁfi+ﬁ°le N
- ¢ w/10% silt. Moist. _/_15 ) completion: 3.40 i
- ® G R L
21914 e o, T\; - See HTW log for more |
] ¢ 1., information. =
—_ L ] ; . N
- * Very moist. = - Top of Bentonite Seal: [
i 9 * '\ : ' 1-0' =
—eTe! =R Top of Sand: 1.5' u
— ) =B -
14,95 | &4 —*F Sl Screened Interval from |
- (MH) INORGANIC SILT,black,soft,l=| .’ 2.5'-9,25". u
- fat silt,w/trace of sand, s e -
-] saturated. S 'kTﬂFi}I N
—] :-::n — Well Point Set at -
— R 10.0'. -
6 —— ‘ o s -
— Some 2-3 CM silty sand lensgs. ] o
- "‘.r E . -
8§ —x = -
19_1: Bottom of Hole =1}.0' S -
— NOTE:Soils visually field | |’ 3 -
7 g5t — classified in accordance TP -
. ] with the Unified Soil.
= Classification System.

FTTTTTTTTTTd



Hole Ho. A-1

5. HNAME OF DRILLER

Douglas LaRoche

14, TOTAL NUMBER CORE BOXES

OIVISION INSTALLATION SHEET L
DRILLING LOG South Atlantic Hunter AAF, Georgia or | sueETS
1, PROJECT ] t0. 512E AND TYPE OF BIT 3 1/2" Hand Auger
Building 710 - Site Investigation 1. GATUN F W SHOWH (TEN or 5L}
2. LOCATION {Coordinatan or Sfation) MSL
See Plan 12. MANUFAGCTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY Hand A
AN nueerT
Savannah District 13, TOTAL NO. OF OVER- [DI3STURDED j UNDI3TURBED
4. HOLE HO. (As ahown o grawing title BURDEN SAMPLES TAKEN | 1 H
and tile numbad A-1 ' H 8]

1s. ELEVATION GROUND WATER See Below

&. DIRECTION OF HOLE

C}j vERTICAL [CJiNCLINED

16. DATE HOLE
DEG. FAOM VERT,

I|STARTED | COMPLETED

1 6 May 91 {6 May 91

7. THICKNESS OF OVERBURDEN £, 0!

]
17. ELEVATION TOP oF vare 19.35

8. ODEPTH DRILLED INTO ROCK

0 OT 18. TOTAL CORE RECOVERY FOR BORING
. 19. SIGNATURE OF INSPECTOR

l|llll|IlilllllllIlllllllllllillIlII l[lllllllliHlllllllllll NN NN

Black,loose,very fine grain
ed sand w/40% silt.

Bottom of Hole = 6.0°'

NOTE:Soils visually field
classified in accordance
with the Unified Soil.
Classification System.

3. TOTAL DEPTH OF HOLE 5.0 DPavid C. Leeth, Geologist
ELEVATION| DEPTH |LEGEND ct.a_\SSIFIC(J‘BT.I.E:{“,(‘)‘F;:ATERQALS c\;j::‘.{-- SoarE (Deilling thme e o os, depth of

- b c 4 ru«:—ion NfO- weathering, -lc-;. i aigriticand
Depth to water [
19.35'] 0 during drilling: 5.0"{ I
Gravel fill material. -
a5 - . -
18,85 (SM)STLTY SAND,brown and Tih, Water level reading -
: X R ; 24 hours after hole -
_ loose,fine-very fine grainefl, letion: 3.63' i
%’%;I,_,w/zoz silt & 5% clay. Moisty completion: 3. -
17,35t | 2 —{¥.%%] (SC)CLAY SAND,grey,stiff,fihe- See HTW log for more |
: . .EI: very fine grained,w/50% information. a
16.85" - 1 clay. 0
(SM)SILTY SAND,grey,loose, [
fine-very fine grained w/ A-1-1 r
15% silt. Moist. -
4 (ML) INORGANIC SILT,dark broym/ -
' —|black,med lean,w/trace of [
sand. i
| Saturated., i
13.85] ; Lﬁoots. 1
13.35'} 6 +| 10% sand. )

LD O L T e o R VO R N e it i i et e mhent- g et i e



Hole No. A-2
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Hunter AAF, Georgia oF. 1 sueEvs !
V. PROJECT :

10. SIZE AND TYPE OF 81T 3 1/2" Hand Auger
it. D UM F N SH 2] M or MILY

Building 710 - Site Investigation
2. LOCATION (Comdinates or Siationy) -
See Plan

MSL

12. MANUFACTURER'S DESIGHNATION OF DRILL

3. DRILLING AGENCY
Savannah District

Hand A ger

. TOTAL NO. OF OVER- |IsTURRED

4. HOLE NQ. (As shown on grawing lll!ol
and Hie rrumbed

BURDEN SAMPLES TAKEN | 1. i

UNDISTURBED

3. NAME OF DRILLER
Douglas LaRoche

14, TOTAL HUMBER CORE BOXES

. ELEVATION GROUND WATER See Below

Lovedvd b ool o b b oo oo

NOTE:S0ils visually field
classified in accordance
with the Unified Soil.
Classification System,

&. DIRECTION OF HOLE . on STARTED I COWPLETED
(YverticaL [JincuineD oEG. FRoM veRT, | HOLE 6 May 91 ! 6 May 91
17. ELEVATION TOP OF HoLe 19.62'
7. THICKNESS OF OVERBURDEN 5 (3T
18. TOTAL CORE RECOVERY FOR HORING - .
2. DEPTH DRILLED INTO Rock () (' 5. SICNATURC OF IRSFECTOR
3. TOTAL DEPYH OF HOLE 5.0 David C. Leeth, Geologist
Wetl |pox or REMARKS
ELEVATION| DEPTH {LEGEND A ON OF JATERIALS Const~ ISAMPLE]  (Dritting time, water loas, demth of
) ruckion KO, weathering, stc., if signiticant
L] b ¢ d . { [
Depth to water Ij
i illing: 3.55'}
19.62' | © ' during drilling: 3.55[t
(SM)SILTY SAND,brown,lcose, . i
* fine to very fine grained, Water level readlﬁg -
] w/10% silt,moist. 24 hours after h? e 1
. completion: 3.31 -
Tan. i
2 ! See HTW log for more [
L Very ‘moist. information. -
1 Some black lenses. A1 !
a
L ] -
¢ Brown & tan. Saturated. -
[ ‘ . B
4 Brown,w/some roots.25% silt} I
! Saturated. B
L |
14,627 : -
Bottom of Hole = 5.0'
6

VO A S 1 40 A8 s s s a1



CIVISION

DRILLING LOG South Atlantie

Hole No. A-3
INSTALLATION SHEET L
Hunter AAF, Georgia oF 1 suEETs

. PROJECT
Building 710 - Site Investigation

10, SIZE AND YYPE OF BIT 3 1< 2" Hand Auger
{7y, CATUM F N SH W or MSL)

2, LOCATION {Coordinates or Sistion)

MSL

See Plan

12. MANUFACTURER'S DESIGNATION OF DRILL

3. ORILLING AGENCY

Hand Auger

Savannah District

13. TOTAL NHO. OF OVER- IDISTURBED UHOIBTURBED

4. HOLE NO. {Aa ahown on grawing mul
and Hie munbed

¥
tH
i
’
+
.

BURDEN SAMPLES TAKEN 1 1

3. HAME OF DRILLER

14. TOTAL HUMBER CORE BOXES

Douglas LaRoche

15, ELEVATION GROUND WATER See Below

&. DIRECTION OF HOLE STARTED | COMPLETED
vervicaw (QNcLiNEDd ___ owc. rromvers. | oo C HOLE 6 May 91 i 6 May 91
17. ELEVATION TOP OF HOLE 18.97"
7. THICKNESS OF OVERBURDEN 5 (' —
8. DEPTH DRILLED INTO ROCK 0 0‘ 8. TOTAL CORE RECOVERY FOR BORING 3
° * 19, SJGHATPRE QF INSPECTOR R
3. TOTAL DEPTH OF HOLE 5.0' David C. Leeth, Geologist
ELEVATION| DEPTH |LEGEND CL"SS'F'cr‘f,t'_g:‘ip?‘w"“““s C\:::‘-}- SAMELEL  (Dritting thmm e ioaa, dapth of
ruction HG. weattsring, ofc., if aignilicars)
o b ¢ d . f )
Depth teo water 1
18.97'| © during drilling: 4.0' ||
Gravel fill i
18.47° - Water level reading t
T1_(SM)SILTY SAND,brown,loose, 24 hours after hole i
#{ \fine-very fine grained,w/10§ completion: Caved i
[ silt. .
2 "—‘Brown & tan. Moist See HIW log for mecre [
,-\ ' information. -
-\ Brown,very moist. 5
'
15,97" PRPLERTIY A-3-1 B
LR % p—
RN :._\ Brown & tan. r , -
4 —%~" -] | (SP)POORLY GRADED SAND,whitf, -
..ol {loose,very fine grained. -
13,97 ISES L§§turated. ' r- [
(SM)SILTY SAND,tan,loose,
very fine grained,w/10%
6 silt.

Bottom of Hole 5.0'

with the Unified Soil.
Classification System.

eec]bdbr o bbb b b Lo oo b e

NOTE:Soils visually field
classified in accordance

[ O T T AT A A ek wo oo o e e e e




Hole No. A-4

Division INSTALLATION SHEET 1 3
DRILLING LOG South Atlantic Hunter AAF, Georgia or 1 sueETs |
1. PROJECT 10. SIZE AND TYPE oF BIT3 1/2"Hand Auger i
Building 710 - Site Investlgation (7. GATUN FGR ELEVATION SHOWN (TOM or i8 L3
1. LOCATION (Cocedmates or 5fation MSL
See Plan . : 12. MANUFACTURER'S DESIGNATION GF DRILL i
3, DRILLING AGENCY Hand Auger
Savannah District 13, TOTAL NO. OF OVER- |osTuRBES TURDISTURNBED
4. HOLE HO. (As ahown on grawing ml-l BURDEN SAMPLES TAKEN | H !
and fite munbec At : : 0 i
T HANME OF DRILLER : . t4. TOTAL NUMBER CORE BOXES - : :
Douglas LaRoche 15. ELEVATION GROUND WATER See Below
&, DIRECTION OF HOLE !STARTED COMPLETED
. t6. DATE HOL
E‘jvsnncm. CJinctinen DEC. FROM VERT. HOLE ‘ 7 May 91 7 May 91
17. ELEVATION TOP OF HOLE 18.79"
7. THICKNESS OF OVERBURDEN g ('
* t8. TOTAL COAE RECOVERY FOR BORING = 11
8. DEPTH DRILLED INTO ROCK (), ()
. 1. SIGNATURE OF INSPEGTOR
3. TOTAL DEPTH OF HOLE g8.0! David C. Leeth, Geologist
CLASSIFICATION OF MA 3 Well BOX OR REMARKS
ELEVATION| DEPTH |LEGEND ety AT ERIAL Const~ |SAMPLE| (Dritling time, weter ioms, depth of
. Fuction NO. weattwring, eic., if aigniticam)
a b 3 d - ] ]

e

Depth to water ‘
during drilling: 6.41

111

o

18.79"

: 1 £ill.
18.29" Gravel fi

. {(SM)SILTY SAND,brown,orange
¢ loose,very fine grained,w/
IS #% 10% silt,

Brown & tan, moist.

®i DBrown.

H Brown & tan w/trace of clay

Water level reading
24 hours after hole
completion: Caved

See HIW log for meore
information.

(N

&
b g

*H Very moist.

»
| [© No clay. il

I~

LT & Brown & tan.

* (ML) INORGANIC SILT,black,mé]
L organic rich,lean.

-
-

14.29°7 2

Trace of sand.

o

iIIlIlIIlllllllllllllllll! HII]’II Illll!llllllll!llIIHII!IIIHII

Saturared.

12.29" (SM)STLTY SAND,brown & tam,
loose,very fine grained,

ele1| w/s0z silt.

[es)

10,79
Bottom of Hole = 8.0'

NOTE:S80ils visually field
classified in accordance
with the Unified Soil.
Classification System.

. —
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Hole No. A~

DIVISION INSTALLATION SHEET L

DRILLING LOG South Atlantie Hunter AAF, Georgia or 1 suEETS

1. PROJECT 10. SIZE AND TYPE oF BIY 3 1/2" Hand Auger
Building 710 ~ Site Investigation [71. CATUN FOR ECEVATION SHOWNR (TEN or 3BL)

2. LOCATION {Coordinates or S tatian) MSL

See Plan 12, MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY Hand Auger

Savannah District 13. TOTAL NO. OF OVER. CISTURBED I GNOISTURBED

4. H:‘LElNO- fA:d-m-n on grawing mu! A<5 BURDEN SAMPLES TAKEN : 0
& & muanb H - ]
s, HAME OF DRILLER t4, TOTAL NUMBER CORE BOXES -
Douglas LaRoche 1s. ELEVATION GROUND WATER See Below
8. DIRECTION OF HOLE . N STARTED | cOMPLETED
éVER‘rICAL {CJtHcLmeED DEG. FROM VERT. S DATE HolLE 7 May 91 i 7 May 91
7. ELEVATION TOP OF HoLE 19,10
7. THICKNESS OF OVERBURDEN 6,0
T 8. TOTAL CORE RECOVERY FOR BORING = L4
8. DEPTH DRILLED INTO ROCK 0 - 0 5 SIGNATURE OF INSPECTOR
S. TOTAL DEPTH OF HOLE 6.0 David C. Leeth, Geologist
We il BOX O
ELEVATION] DEPTH |LEGEND A o rory NTERIALS Comvie |SAMPUE | (Dritting thme. weaton foes, depth of
.. ruction HO. weathering, sic., If aigniticant
a b < d . 1 e
Depth to water L:
3 : - L -
19,10 0 3 " during drilling: 4.38 o
) (SM)SILTY SAND,brown,loose, C
*L.lT fine-very fine grained,w/ Water level reading o
¢ie 10% silt,moist. 24 hours after hole o
IS rs Brown & tan. completion: 4.40° -
17,101 2 PS4 1 Brown. See HTW log for more |-
’ | Brown & orange. ] information. C
(MH) INORGANIC SILT,black, -
soft,organic rich,fat. -
- 10% -
%2 sand. -
. ] A~5-1 |
| :
15.10' | 4 ug (SM)SILTY SAND,black,loose, -
o4 very fine grained,w/45% -
[ _‘silt,very moist, ~
el =
I "" —‘ Saturated. _
1“" Tan,25% silt. [~
13.10' | 6

Rottom of Hole

= 6.0'

IIlllJIl‘ll‘llll‘lIII[llllIll-IllllLL lllllllll [lll'llll‘ Illl|llll NN

NOTE:S0ils visually field
classified in accordance
with the Unified Soil.
Classification System.

FTI I T T T YT T T I T T T T T IS Yy T T TTTTT



Hole Ha. A~6{MW-710-
OIVISION INSTALLATION SHEET 1 .
DRILLING LOG . South Atlantic Hunter AAF, Georgia or 1 sweers |

1. PROJECT
Building 710 - Site Investigation

10. SIZE AND TYPE oF 21T3 1/2" Hand Auger

T1. DATUM FOR ELEVATION SHOWH (TEM o M3L)

2. LOCATION {Cowmdinates or Station)}
See Plan

MEL

12. HAHUFACTURER'S DESIGNATION OF DRILL

Y. DRILLING AGENCY
Savannah District

Hand Auger

13. TOTAL NOQ, OF OVER- jo1aTuRmED UNDISTURBED

© et bt e o eamind el 6 (MH-710-2)

1

H
1]
H
.
.

BUADEN SAMPLES TAKEN |
1}

3. HAME OF DRILLER
Douglas LaRoche

14, TOTAL NUMBER CORE BOXES

15. ELEVATION GROUND WATER See Below

6. DIRECTION OF HOLE 16 DAT STARTED | cCOMPLETED |
évr:n'rlca; [Owvcrineo DEG. FROM YERY. & F HoLE 2 May 91 i2 May 91 F
t7. ELEVATION TOP OF HOLE 13 5g! |
7. THICKNESS OF OVERBURDEN § _()f *
- 18. TOTAL CORE RECOVERY FOR BORING - 2
8 DEPTH ORILLED INTo Rock 0.0 1%, SIGNATURE OF INSPECTOR
$. TOTAL CEPTH OF HOLE 8.0 David C. Leeth, Geologist
ELEVATION| DEPTH |LEGEND A N O JATERIALS RS Lo (Dritting time, wator foss, depth of
ruction HO. westhering, ste., if significant
a b ¢ d [ 1 g
- Depth to water [
t 1 during drilling: i
18.58 0— o 1 and sravel Fill Hole caved in. L
! — ravel an a . . .
18,38 . & Water level reading 1
It (SM) SILTY SAND,brown & tan, 24 hours after hole H
- +| Zloose,fine to“ve¥y fln§ completion: Hole caved |
Yy grained, w/10%Z silt,moist. in, -
® &
2 —1% Strong fuel odor. See HTW log for more
—éTe T MW-71p- information. -
. ¢| Saturated,very strong fuel o1 -
1 * & Odor. - -
w— " - —
— * NOTE:This was originalf
e I§ Brown,fuel sheen, ly to be a well but r
s—%1t1 was changed to an T
e Brown & tan. Auger boring. (MW-2). I
: i
—1e B
[ N
| . "
L 2 -
e — Dark brown & tan. o
— .
6—J[el¢ s
-7 —l L) -
=749 Brown,25% silt, L
1 [ - [~
-1 e{ Browm & tan. -
—e T~
= ’ -
10.58' | g —*
-~ Bottom of Hole = 8.0
= NOTE:Soils visually field
— classified in accordance
— with the Unified Seoil.
] Classification System,

DR BRAREEEREERREEEEEAEEEEANE!



Hole Ho. A-7

DIVISION

DRILLING LOG South Atlantic

SHEET
or 1 sueers

INSTALLATION
Hunter AAF, Georgila

1. PROJECT
Building 710 - Site Investigation

t0. SIZE AND TYPE QF BIT

11, DATUM FOR ELEVATION SHOWR (T8M or #33L)

2. LOCATION {Coordtnates or Stalion)
See Plan

MSL

12, MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY
Savannah District

3%t~inch Hand Auger

13. TOTAL NO. OF OVER- }DISTURBED UMNOISTURBED

4. HOLE NQ. (As shown on grawing title|
and file munbed i

BURDEN SAMPLES TAKEN | 1 5 0

3. HNAME OF DRILLER
Douglas LaRoche

14. TOTAL NUMBER CORE BOXES

15, ELEVATION GROUND WATER See Below

6. DIRECTION OF HOLE ATE |STARTED | COMPLETED
: 15. DATE HO :
@v&:n‘ncm. [Jwveinen . DEG. FROM VERT. HoLE | 8 May 91 J:B May 91
17. ELEVATION TOP OF WoLE 19,06
7. THICKNESS OF OVERBURDEN ¢ (3!
DEPTH DRILLED MTO L : 18, TOTAL CORE RECOVERY FOR BORING - =
8. H ORILLED ) Rock (0.0 19. SIGHATURE OF INSPECTOR
3. TOTAL DEPTH OF HOLE 6.0' David C. Leeth, Geologist
Well BOX OR REMARKS
ELEVATION| DEPTH |LEGEND C‘.",‘ss'F'C(*DILE:‘IP?";:,“YE""LS Conetr |SAMPLE|  (Drilling titme, water ioss, depth of
. ruekion| HO. westhering, etc., it significes)
] b c d - { []
— I
ha -
— Depth to water i b
~ duri SR ' L
uring drilling: 3.
19 .06' 0 — py . - 4 g 3 561_’_
—e (SM)SILTY SAND,brown,loose, . -
Pt very fine grained,w/10% Water level reaﬁlig [
—i ¢ silt, moist. 24 hour§ after ? e -
pu l B9 ’ completion: 3.75 -
=1t —TDark brown —
— e : =
22— —TRoots. %ee HTW %og for wore [
mPS —— — information. -
% 25% silt,very moist. o
— e -
— | ® R
ek B! N
Saturated. =
® ! P71 -
v n
4 ¢ _
4 _
* L
¢ N
““ Light brown,roots. -
L ] : —
9 =
' n
] b
13,06 6

Bottom of Hole = 6.0

NOTE:S0ils visually field
classified in accordance
with the Unified Soil.
Classificarion System,

III 11t lll lll L1 lll il] Illl llil Ill il ifild I|II LE] [11i
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Savannah District

Hole No. A-9
DIVISION IHSTALLATION SHEET L

DRILLING LOG South Atlantie Hunter AAF, Georgia oF 1 suEETS

1. PROJECT 10. S1ZE AND TYPE OF BIT n Au ar
Building 710 - Site Investigation 1. CATUMN F N SHOWN or

2. LOCATION (Coordimates or Stationd MSL

See Plan 12.. MANUEFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY Hand Auger

13, TOTAL NO. OF OVER- DIZTURBED i UNDI3TURBED

4. HOLE NO. (As ahown on prawing title BURDEN SAMPLES TAKEN i 0
aret file munbecd A._Q H
3, HAME OF DRILLER 14, TOTAL NUMBER CORE BOXES -
Douglas LaRoche 15. ELEVATION GROUND WATER See Below
8. DIRECTION OF HOLE 16, DATE HOLE iSTAR'I’ ED !COMPLET:D
ﬁ VERTICAL [TJINCLINED __. pEG. FROM YERT. ' l 7 May 91 : 7 May 91
17. ELEVATION TOP QF HOLE 18 (8!
7. THICKNESS OF OVERBURDEN 6 . 0' Lt —
: 18. TOT AL CORE RECOVERY FOR BORING <
1. DEPTH DRILLED WTO Roek 0.0 13, SIGNATURE OF INSPEGTOR ]
3. TOTAL DEPTH OF HOLE 6.0 David C. Leeth, Geclogist
Well BOX OR REMARKS
CLASSIFICATION OF MATERIALS
ELEVATION| DEPT LEGER - |5A .
N [ et Contic,|MNeCS| Pl T
a c d . g
Depth to water i
{ illing: 4.15'}}
18.08' 0 durlng dril 424 i
lel®! (SM)SILTY SAND,light browm, L .
¢|¢| loose, fine grained,w/10% Water level reading C
* silt. Moist 24 hours after hole -
’ ol il - - completion: 2.15' _
eole Some orange. p : -
] -
2 JEIE Tan w/trace or orange, See HTW log for more [
¢[¢| Yery moist. : informatien. -
i1 " Tan & grey,w/trace of orangp. A —g_1 -
L J -
.ﬂ' ? Grey,w/some wood. Saturatedl o
." ! J'Grey & tan. _ ‘ —
'K ] +
14.087 | 4 7 (MH) INORGANIC SILT,black, H -
13.58" Eoft,fat,w/roots,organzc-J— -
¢le rich. N
Tl (SM)SILTY SAND,black,loose, -
12.58" ~ very fine grained,w/40% r— -
12.08' | 6 ' lsilt,organic rich,w/roots;

oo ono b b b oo b b g

" (SPYPOORLY GRADED SAND,
white,lcose,very fine grain
ed.

Bottom of Hele

6.0'

NOTE:Soils visually field
classified in accordance
with the Unified Soil.
Classification System.
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Hole Ha. 4-10

DIVISION

DRILLING LOG South Atlantic

INSTALLATION
Hunter AAF, Georgia

SHEET 4

or 1 surcTs

L. PROJECT
Building 710 - Site Investigation

10. SIZE AND TYPE OF BIT " Auoer
11, DATUM FOR ELEVATION EHg‘i':n ?1%% e L)

2, LOCATION (Coordinaies or Statiorn)
See Plan

MSL

12, MANUFACTURER'S DESIGHATION OF DRILL

3. DRILLING AGENCY

Savannah District

Hand Auger

LUNDISTURBED

HOLE NO. {A:d-mwn on grawing tittel

13, TOTAL NO. OF OVER- |

ols*ruiuseo f
BURDEN SAMPLES TAKEN |
+

and tile manb H A-—lO O
s NAME OF GRILLtH t4. TOTAL NUMEER CORE BOXES - -
| Douglas LaRoche 15, ELEVATION GROUND WATER See Below
6. DIRECTION OF HOLE ' DATE HOLE l!TARTED |coOMPLETED
. .. o :
mvtnﬂcm. [CwvcuineD DEG. FROM VERT, ! 8 May 91 4+ 8 May 91
- 17. ELEVATION TOP OF HOLE (8, 66"
7. THICKNESS OF OVERBURDEN 6,0 —
T 8. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRILLED INTO ROCK " 19. SIGHATURE OF INSPECTGR
9. TOTAL DEPTH OF HOLE 6.0" David C. LEEth, GEOIOgiSt
Well BOX OR REMARKS
ELEVATION| DEPTH {LEGEND A1 ATLON OF WATERIALS Const- |SAMPLE| (Dritling time, water loss, depth of
ructioni NO. weathering, eic, if aignificant
o b c d . i v
Depth to water 4 78" .
during drilling: %. -
18.66" | 0 ~—~ g & .
el e (SM)SILTY SAND,brown & tan, Water level reading L
" '} =
ned,w
IRE ’ig;sezziry fine grai -/ 24 hours after hole d
ol 51 : completion: 4.27' =
y — Brown,moist. -
'K -
5 1#84t Black. See HTW log for more |
¢ . . information. =
I8 L 35% silt,very moist. ;
ol e ™
[ 3 L
FR Y Roots ) =
* L
'S Saturated. A-10-1 =
4 [ ] : B
ol e — ™~
. 40% silt. ~
ol =
[} L
|l @ -
3 L
¢ e =
[ L
'ﬂ' * 207% silt. -
12.667( ¢

Bottom of Hole = 6.0

with the Unified Soil.
Classificarion System,

IIHHIlllllllllllll[lllllll[lllllll III[II]IIlllllllllll_lllllHll 11

NOTE:Scils visually field
classified in accordance
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A-11(MW-9)

Hole Me.
CIVISION IKSTALLATION SHEET L
DRILLING LOG South Atlantic Hunter .AAF, Georgia or | skeeTs
. PROJECT
0. S1IZE WD TYPE OF 81T 4"TD Hpllow Stem Auger.,
Building 710 -~ Site Investigation T. DATUM F W SHOWR (TOM or AGL)

2. LOCATION (Comdinates or Stadion)

See Plan

MSL

3 1/2" Hand Auger

3. DRILLING AGENCY

Savannah Distriect

CME

45

12, NANUFACTURER'S DESIGNATION OF DRILL

4. HOL.E NO. (A:‘)-hnwn on grawing titlel

and e manb

PoA-11 (MW-9)

13. TOTAL NO. OF OVER-
BURDEN SAMPLES TAKEN

OiSTURBED PUNDISTURBED

5. NAME OF DRILLER

Douglas LaRoche

ta, TOTAL HUMBER CORE BOXES

1s. ELEVATION GROUND WATER See Below

6. DIRECTION OF HOLE

v
avsnﬂc aL [C)iNctINEDR DEG. FROM VERT.

18. DATE HOLE

S3TARTED T | COMPLETED

7 May 91 7 May

7. THICKNESS OF OVERBURDEN 6 ('

17. ELEVATION TOP OoF HOLE 18 .08!

8. DEPTH DRILLED iINTO Roex (0.0

18, TOTAL CORE RECOVERY FOR BORING

19. SIGNATURE OF INSPECTOR

3. TOTAL DEPTH OF HOLE 6.0’ David C. Leeth, Geologist
ELEVATION| DEPTH [LEGEND CLASSIF ‘C(‘},’;'_‘zf'p‘:‘m"e“‘”'s CM::,,'!*- SANPCE | (Dritting ctme, wator boos, depth of
ruction NO. weathering, elc., if significant)
o b ¢ d . L4 ¢
Depth to water [
18.08'| O during drilling:4.15" |}
(SM)SILTY SAND,dark browm, ) -
loose,fine~very fine grain- Water level reading o
ed,w/10% silt. 24 hours after hole -
Moist. completion: 2.61" u
Light brown, very moist. -
2 - = Y See HTW log for mcre [
.[Brown & tan. information. -
Brown,40% silt, M—9—1 -
15.08"' -
(MH) INORGANIC SILT,black, ) "
"]soft,organic rich,fat,saturpt~ W—9—2 - |
d. A -
14.08' | 4 — 4\§oots B .
T (SM)STLTY SAND,black & tan, -
* very fine grained,w/40% [
® silt,many roots. [~
' —Wﬁlack. u
12.08'¢ 6 H

Aol eendbodbod oo oo o o b e Lo

Grey B

Bottom of Hole = 6.0’

NOTE:So0ils visually field
classified in accordance
with the Unified Soil.
Classification System.
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D-2 - HTW BORING LOGS



LIST OF ABBREVIATIONS USED
ON HTW BORING LOGS

ODOR - MOISTURE CONTENT

N = NONE V.D. - VERY DAMP
T = TRACE MST. = MOIST
SL = SLIGHT V.MST. = VERY MOIST
M = MEDIUM SAT. = SATURATED
ST - STRONG
VS = VERY STRONG
COLOR MATERIAL
BK = BLACK | GVL = GRAVEL
BRN = BROWN ASP = ASPHALT
GRA = GRAY CON = CONCRETE .
ORG = ORANGE SP = POORLY GRADED SAND
YLW = YELLOW SM = SILTY SAND
WHT - WHITE SC - CLAYEY SAND
DK = DARK MH = INORGANIC SILT (FAT)
LT -

LIGHT ML = INORGANIC SILT (LEAN)

CH = FAT CLAY
CL = LEAN CLAY

CESAS-EN-GGH (MARCH 1991)



HTW BORING LOG

}| PROJECT: BULDING 710 BORING NO.  Mw-710-1
SITE INVESTIGATION
. ELEVATION: 18.76 (TOH)
LOCATION: HUNTER ARMY ARFIELD, SAVANNAH, GEORGIA 18.56 (TOR)
WATER LEVEL DURING DRILLING: 4.80 24-HOUR WATER LEVEL READING: 3.57

WEATHER: PARTLY CLOUDY & HOT, 81

DRILLER:

JAMES ROUNTREE

REMARKS:  CGI NOT WORKING GEOLOGIST: CHRIS LEETH
e SAMPLES
. 8 o _ OVA HNU AT TOP OF HOLE
% DEPTH o g & (ppm) {(ppm)
w | (FT.) 5 AR cot | ova /
% 8 = % % - FIELD FIELD LEL| O 5 HNU
> Lt g Z @ Q HEADSPACE |HEADSPACE (ppm)
FfroM] 10 1 S| 212 |3 | 8| avaysis [anaysis |7 | %
sL| 0.0 0.4 {s/01] - | - | con|&a
st{ 04 | 10 |s/01] - |[wmsT.| sm |TR >1000 >1000
ST{ 10 15 [ss01| - |wmst.| sm | ERY
) vsi 15 2.0 [s/01] - |mst] sm | BRI >1000 >1000
' vs| 2.0 2.5 |s/01{ - |MST | MH |BLK
vs| 2.5 3.0 |s/01| - |MST.| su [BRN/ >1000 >1000
vs| 3.0 3.5 |s/01| - |v.MsT| su | BV
ww-710-1-1| vs| 3.5 4.0 (s/01| - |v.MST sm | BBN/ >1000 >1000
VS| 4.0 45 |5/01| - [SAT.| sM |BRN
vS| 4.5 5.0 [5/01] - [SAT.| SM | BRN >1000 >1000
vs| 5.0 55 |s/01] - |SAT.{ SM {BRN
vs| 5.5 6.0 |5/01| - |SAT.| sM [BRN >1000
VS| 6.0 6.5 {5/01| - [SAT.| SM | BRN
vs| 65 7.0 |s01| - |SAT.| sm | BRN >1000
vs{ 7.0 7.5 |5/01| - |SAT.| SM { BRN
Vs 7.5 8.0 }5/01{ - |SAT.| SM | BRN >1000
)

CESAS-EN-GGH (MARCH 1991




HTW BORING LOG

J PROJECT: g:JT"EDISSE;'}'?GATION BORING NO. Mw-710-3
LOCATION: HUNTER ARMY ARFIELD, SAVANNAH, GEORGIA ELEVATION o e
WATER LEVEL DURING DRILLING: 3.85 24-HOUR WATER LEVEL READING: 315
WEATHER: CLEAR & COOL.83* DRILLER: JAMES ROUNTREE
REMARKS: CGI NOT WORKING GEOLOGIST: CHRIS LEETH

— E SAMPLES
‘ 8 L'l_-l OVA HNU AT TOP OF HOLE
% DEFPTH o % 5 {ppm) (ppm)
| (FT.) 2 1015 Col | ova /s
% 8 2 " % % o FIELD FIELD LEL 02 HNU
by L g E Q 8 HEADSPACE [HEADSPACE (ppm)
FRoM] 10 | S| 2|8 | a | 3| avavsis |anaysis | 7 | %
N! 00 0.5 |ss02|] - |ORY | sp |TaN
N| 05 1.0 |s/02| - |MST | sP | TAN 0.0 0.0
N 1.0 1.5 Iss02| - IMST.] sMm | TAN
) N 1.5 2.0 5/02f - [MST.] sM | TAN 0.0 0.0
: N| 20 2.5 |5702) - |SAT | sm |Tan
MW-710-3-Y N 2.5 3.0 |sv02| - |SAT.| s | TAN 0.0 3.0
SLi 30 | 35 |w02| - |SAT.| sm | 1BV
sL.| 3.5 4.0 |s/02| - |SAT.| s [IAV 0.0 0.0
St{ 40 [ 45 |s02] - |saT.| su [TAV
SL 4.5 50 |ss02] - |SAT.] sum | BRN 0.0 0.0
st| so 5.5 {5/02] - |SAT.| sM |BRN
sL| 55 6.0 |s5/02{ - |SAT.| sM |BRN 5.0 5.0
St{ 6.0 6.5 |5/02| - |SAT.| SM |BRN
sL| 65 | 7.0 |soz| - [sar| sm [ 38.0
sL| 70 | 7.5 |s0z2| - [SAT.| sM | ey 30.0
)

CESAS-EN-GGH (MARCH 1991




HTW BORING LOG

“ | PROJECT: BULDING 710 BORING NO, -710-
) SITE INVESTIGATION MW-710-4
. ELEVATION: 19.19 (TOH)
LOCATION: HUNTER ARMY AIRFIELD, SAVANNAH, GEORGIA 1900 (TOR)
WATER LEVEL DURING DRILLING: 3.15 24-HOUR WATER LEVEL READING: 3.30
WEATHER: HOT & CLEAR, 85° DRILLER:  JAMES ROUNTREE
REMARKS: CGI NOT WORKING GEOLOGIST: CHRIS LEETH
e SAMPLES
8 W OVA HNU AT TOP OF HOLE
y =z
S DEPTH - | Z 8 {(ppm) {(ppm)
z |2 @ f; £ | FIELD FIELD LEL| O, | HNU
Z |©° w| £|5 | § | & |HEADSPACE|HEADSPACE (ppm)
= & Ly
FROM| 10 | S| @ |2 |3 | 8| anaysis [ anaysis | % | %
T,
N| 00 06 I5/02f - | - |conN{tps
SL{ 06 1.0 |5/02| - |MST.} sP | TAN 600 >1000
RN/
ST 10 .5 |[s/02| - [MsT.| sm | BRN
) ST| 15 2.0 |s/02| - |v.msT su | IRV >1000 >1000
; ST| 2.0 | 2.5 |[sr02| - [v.MST| sm |BRN
Mw-710-4-0 ST| 25 | 3.0 |s02| - |[vmsT sm || 1000 >1000
ST| 30 | 35 |sv02] - |vMsT| sm |BRNV
vs| 35 4.0 |5/02} - |[SAT.| sm |BRN/ 880 >1000
RN/
vS| 40 | 4.5 |s/02| - |sAtr.| su |BRN
VS| 45 5.0 |5/02| - |SAT.| SM | BRN 980 >1000
VS| 5.0 55 15/02! - |SAT.| SM | BRN
Vs 5.5 6.0 |1502] - |[SAT.| SM |BRN >1000
vs| 6.0 6.5 }s5/02] - |SAT.| sM |BRN
vs| 6.5 7.0 |s02! - |SAT.| sm | BRN 1000
vs| 7.0 8.0 |s02| - |SAT.| sM | BRN >1000

CESAS-EN-GGH (MARCH 1991




HTW BORING LOG

PROJECT: BULDING 710 BORING NO. -710-
SITE INVESTIGATION MW-710-5
LOCATION: HUNTER ARMY ARFIELD, SAVANNAH, GEORGIA ELEVATION: 17.85 (TOH)
17.65 (TOR)
WATER LEVEL DURING DRILLING: 3.10 24-HOUR WATER LEVEL READING: 3.87
WEATHER: CLEAR & HOT, 92° DRILLER:  JAMES ROUNTREE
REMARKS: GEOLOGIST: CHRIS LEETH
NE SAMPLES
o E OVA HNU AT TOP OF HOLE
o) DEPTH Q z |3 (ppm) (ppm)
w |« (FT.) 2RI ol | ova ;
a. 8 @ ol €| & FIELD FIELD LEL] 05| HNU
e o o
Z |© wl 2] = 1Y | S |HEADSPACE {HEADSPACE
N e ol ©v . 6, o . {ppm)
FROM | T0 S1 28121231 8| anaLysis | anaLysis | 7 yA
N 0.0 0.5 {5/03| - (DRY} SM [BRN
N| 05 | 1o |5/03] - |wmst.| sm |2 0.2 0.0 |211] 0.0
N 1.0 L5 |[5/03] - {MST. SM | BLk
N[ 15 2.0 |5/03! - |msT.| sm | BLK 0.0 0.0 {20.7] 0.0
N| 20 25 |s/o3| - |MsT| sc | W
uw-710-5-{ sL| 2.5 3.0 |s03] - |MST.| sc |BLK 0.0 0.0 {20.8 1.0
sL| 3.0 35 |s/03] - {wmst.| sc |BLK
N 3.5 4.0 |s/03! - |wmsT.| sc | BLk 0.0 0.0 [20.8] 10
N| 40D 45 |s/03| - [wMsT.| sM | BLK
N 45 5.0 |s5/03] - |MST | sM |BLK 0.2 0.0 [20.7| 0.4
N 5.0 55 |s03] - |[MST.| sm | LY
N 5.5 6.0 |s/03] - |MmsT.l sm | Tan 0.0 209 0.4

CESAS-EN-GGH (MARCH 1991)




HTW BORING LOG

J | PROJECT: gﬁlén::&g}?cmon BORING NO.  mw-6
: ELEVATION:
} LOCATION: HUNTER ARMY ARFIELD, SAVANNAH, GEORGIA 2216??9 ((TT%H;}
- WATER LEVEL DURING DRILLING: 5.61 24-HOUR WATER LEVEL READING:  4.29
WEATHER: OVERCAST & WARM, 80° DRILLER: DOUGLAS LAROCHE
REMARKS: CGI NOT WORKING PROPERLY GEOLOGIST: CHRIS LEETH
ODOR IS ORGANIC
— IE SAMPLES :
) 8 L QVA HNU AT TOP OF HOLE
g DEPTH |z 5 (ppm) {(ppm)
w e (FT.) A E: ¢ | ova s
z |8 2ialg || | FED FIELD  {ip|o0,| HNU
Z2 |© w| £ G | § | S |HEADSPACE |HEADSPACE (ppm)
From] 10 | S| 212 |3 | 8| awarss [avaysis |74 | %
N| 00 0.5 |5/14| - |MsT.| sM [BLK
N | 05 1.0 |s/14| - |MST.}] sM |BRN 0.2 -7 j20.8] 0.0
N| 10 15 |s/14 | - |MST.| sM | BRN
\] N 1.5 20 |5/14| - |MST| sMm |BLK 6.0 -8 [20.5 4.0
’ N 2.0 2.5 |5/t4| - |MST.| ML |BLK
Mw-6-1 | N | 2.5 3.0 Is/4] - |MST.] ML | BLK 22.0 -7 |208| 60.0
N{ 30 35 |ss1a] - |MST.{ SM | BRN
N| 35 40 is/14| - |V.MST| SM | BRN 6.2 -7 {20.8{ 50.0
Ni 40 45 |5/14| - | SAT.] SM | BRN
SL| 45 50 |(5/14| - | SAT.{ SM | BRN 10.0 -7 ]20.7{ 30.0
sL{ 5.0 55 |5/14| - |sar.| sM |BRN
sL| 5.5 6.0 |s/14| - |SAT.| su | BRN -6 {20.6] 50.0
)

CESAS-EN-GGH (MARCH 19891)




HTW BORING LOG

BUILDING 710

PROJECT: BORING NO, pmw-7
SITE INVESTIGATION
) ELEVATION: 18.88 (TOH)
LOCATION: HUNTER ARMY AIRFIELD, SAVANNAH, GEORGIA 18.68 (TOR)
WATER LEVEL DURING DRILLING: 4.54 24~HOUR WATER LEVEL READING: 3.75

WEATHER: OVERCAST & WARM, 78°*, GUSTS

DRILLER:

DOUGLAS LAROCHE

REMARKS: ODOR WAS ORGANIC

CGl NOT WORKING PROPERLY

GEOLOGIST: CHRIS LEETH

=l E SAMPLES
S| i OVA HNU  |AT TOP OF HOLE
y =
S DEPTH b § 8 {(ppm)} (ppm)
Wl FT.) 5| &[S 1% C6l | ova s
@ 2 @ ol | E FIELD FIELD LEL| 05| HNU
~ e 1.4
Z |o w| 2|5 19 | S [HEADSPACE JHEADSPACE
[= &) g < a o o (ppm)
FRoM] 70 | S | 212 |3 | 8| mavss |anaysis | % | ¥
00 | 04 |s5/13| - |[DRY|ASP | - |
0.4 | 10 |s/t3| - |DRy| sm |BLK/ 1.0 0.0 |20.7 2.0
BLK/
SL 1.0 1.5 5/13 - MST.) SM TAN
sty 15 [ 20 |snz| - |wmst| sm |ern 300.0 0.0 {20.7| »1000.0
s.| 20 | 25 {s5/13| - |v.msT sm | 8RN
st] 25 | 30 |sn3| - |vmst su [BRN|  >1000.0 0.0 |20.9] >1000.0
wwrm | st| 30 | 35 |sns| - Jvmst s [ern
Mw-7-1c | SL| 3.5 | 4.0 [543 | - |SAT.| sm |erN 250.0 -13 |20.8] >1000.0
BRN/
5L 4.0 45 15/13 - SAT.| SM TAN
st 45 | 50 [5/13] - |sar.| su [TV 20.0 -8 |20.8] 200.0
N| 50 | 55 }s13| - Isar| sp |Tan
N| 55 | 60 |si3f - |sar| sp |TaN -8 |20.9] 400.0

CESAS-EN-GGH (MARCH 1991)




HTW BORING LOG

PROJECT: BULDING 710 BORING NO. wMw-8
SITE INVESTIGATION

TION:
LOCATION: HUNTER ARMY AIRFIELD, SAVANNAH. GEORGIA ELEVATION: 19.35 (TOH)

19.11 (TOR)
WATER LEVEL DURING DRILLING: 3.61 24-HOUR WATER LEVEL READING:  3.47
WEATHER: PARTLY CLOUDY & HOT, 90° DRILLER: DOUGLAS LAROCHE
REMARKS: CGI NOT WORKING PROPERLY GEOLOGIST: CHRIS LEETH
— *z- SAMPLES '
S DEPTH 8 E = (OVA) OVvM AT TOP OF HOLE
2 w3 S Ppm {ppm)
u | (FT.) 2 i ° |k Cel | ova /
% 8 2 " o % v FIELD FIELD LEL 02 HNU
& tad g E % 3 HEADSPACE |HEADSPACE (ppm)
FroM| 10 | S| @] 2|3 | 8| avaysis | anaysis | XY
N[ 00 0.5 |5/14| - - | ASP} -
st| 0.5 .0 |[s/14{ - { MST. SM |BLK 200.0 8.0 -5 110.0 50.0
N 1.0 1.5 5/14 - MST.| SM | BRN
N 1.5 2.0 {5/14] - [wMsT.| sc |GRA| >w000.0 0.0 -6 |20.5| 400.0
ORG! 2.0 2.5 |5/14| - [ MST.] MH | BLK
N 2.5 30 |s14 | - |V.MST] MH | BLK 200.0 0.0 o |20.7] >1000.0
Mw-8-1 |ORG| 3.0 35 (&4 - (V.MST] MH | BLK
sL| 3.5 4.0 ls/14| - | sar.| wmH | BLK >1000.0 12.0 -3 |20.8| >1w00.0
Sti 4.0 45 i5/14| - | SAT.| MH | BLK
sL| 4.5 5.0 |s/t4| - | SAT.| MH | BLK 200.0 0.0 -2 {20.8| >1000.0
5.0 5.5 |s514] - | SAT.| SM | BLK
5.5 6.0 |54 | - |sat.| sc | TaN

CESAS-EN-GGH (MARCH 1991




HTW BORING LOG

PROJECT: BUILDING 710 BORING NO. mMw-10
SITE INVESTIGATION

VATION:
LOCATION: HUNTER ARMY AIRFIELD, SAVANNAH, GEORGIA ELEVATION: 19.0 (TOH)

18.80 (TOR)
WATER LEVEL DURING DRILLING: 4.34 24-HOUR WATER LEVEL READING: 4.88
- REMARKS: (CGI NOT WORKING GEOLOGIST: CHRIS LEETH
-l e SAMPLES
ol w OVA HNU 1AT TOFP OF HOLE
. (=) -
S DEPTH gl = 3 (ppm) {(ppm)
W |« (FT.) AN AN CGl_ | ova /
% e & ol E|E | o FIELD FIELD LEL{ 05| HNU
= (° w! £| 5 |3 | S |HEADSPACE|HEADSPACE (pprm)
— ]
FRoM] 10 | S 1 2|2 13| 3| avaysis |anaysis | % | %
N| 00 0.5 |ss/07] - |DRY] sp |BRN |
N| 05 10 |[s/07| - | MsT.| sp |BRN 0.0 0.0
N 1.0 5 |Is/071 - MST.| SM | BRN
N| 15 2.0 |[s/07] - |wmst.| sm |BRY 0.0 0.0
N 20 2.5 |5/07| - | MST.| sM |BLK
N| 25 30 (s07| - |MsT.] sum |BLK 0.0 0.0
N| 30 35 {s07| - {msT| wH | B
N 35 4.0 is/071 - MST.|] MH | BLK 0.0 0.0
N| 40 45 |sro7| - |vMST Mu | BLK
MW-10-1 | N 4.5 5.0 |s/07 - | SAT.] MH | BLK 0.0 0.0
N 5.0 6.0 |5/07| - |SAT.! SM | TAN
N| 60 7.0 {5/07| - {SAT.| sM |Tan 0.0

CESAS-EN-GGH (MARCH 1991




HTW BORING LOG

PRQJECT: BUILDING 710 BORING NO.  Mw-11
SITE INVESTIGATION
. ELEVATION: 18 95 (TOH)
LOCATION: HUNTER ARMY ARFIELD, SAVANNAH, GEORGIA 1B.55 (TOR)
WATER LEVEL DURING DRILLING: 3.98 24-HOUR WATER LEVEL READING: 3.40

WEATHER: PARTLY CLOUDY & HQT, 82*

DRILLER:

JAMES ROUNTREE

REMARKS: CGI NOT WORKING PROPERLY

GEQLOGIST: CHRiS LEETH

s SAMPLES
. R OVA MNU  |AT TOP OF HOLE
(zj DEPTH e % 5 {(ppm) (ppm)
u | (FT.) 2l B(°|% csl | ova s
o Q g ol & | & v FIELD FIELD LEL| O,f HNU
z o w | 215 |4 | S |HEADSPACE|HEADSPACE -
FROM| 70 | S| 3|2 |3 | 3| aavsis [anatysis | % | %
N| o0 05 Is/15| - | - | ovi|Ra
N| 05 | 10 |ssis| - [ MST.] sM |gm 0.0 -2 |206] 0.0
N| 10 1.5 fs/15 | - | MST.| sm |gay
N] 5 [ 20 |sns| - |wst| sm |5 0.0 -2 {206] 00
N1 20 ) 25 |sns| - [MsT.| sM |TaN
N| 25 | 30 Jwis| - |[vMsT su |Tan 0.0 -3 (207 00
N| 30 | 35 |15] - [VMST] sm | TaN
ww-t-t | sL| 35 | 40 [si5| - [sar.] sm | TAN 0.0 -2 |20.7] 2000
st 40 | 45 js/15] - [SAT.| mH |BLk
sL| 45 | 50 [s/15| - |SAT.| mH |BLk | 740.0 -2 [20.8] 60.0
Mw-11-2 | SL 5.0 5.5 |s5/15] - |[SAT.| MH | BLK
st] 55 | 6.0 |sis| - |SAT.| wn |BLK/ -1 120.8] >1000.0

CESAS-EN-GGH (MARCH 1991)
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HTW BORING LOG

PROJECT: BULDING 710 BORING NO.  A-1
SITE INVESTIGATION

LOCATION: HUNTER ARMY ARRFIELD, SAVANNAH, GEORGIA ELEVATION: 19.35

WATER LEVEL DURING DRILLING: 3.0 24-HOUR WATER LEVEL READING: 3.63

WEATHER: MOSTLY CLOUDY & HOT, 88*

DRILLER:

DOUGLAS LAROCHE

REMARKS: GEGCLOGIST: CHRIS LEETH
e SAMPLES
5 DEPTH 8 E - (OVA) HNU AT TOP OF HOLE
=) - | & 5 PpmM {ppm)
4 | (FT.) 5 =1°]% CGl_| ova s
% 8 2 " € % . FIELD FIELD LEL 02 HNU
Z w| 2[5 |3 | S |HEADSPACE|HEADSPACE (ppm)
FROM] 170 | & @8 |3 | 8| AvaLYsis | anaLysis | 7 | ¥
N 0.0 0.5 |s/06f - |DRY| gvL{ -
0.5 1.0 |ss06| - | DRY{ GvL| -
st| 10 15 |s/06| - [ msT| sm |20 ] 1s0.0 0 (207 10
SL{ 15 2.0 |5/08| - | MST.| sC {GRA
SL 2.0 2.5 |5/08 - MST.}] SM | GRA 40.0 0 120.7 24.0
sL| 2.5 3.0 |5/068| - | MST.] ML | BLK
A-1-1 SL 3.0 3.5 |506f - |V.MST| ML | BLK 10.0 0 |20.7 15.0
SL 3.5 4.0 is/08 - {V.MST ML | BLK
SL| 4.0 45 |s5/06| - ISAT.| ML | BLK 2.0 0 |20.8 15.0
SL 4.5 5.0 5/06 - | SAT.| ML | BLK
N 5.0 55 |[58/06] - |SAT.| ML | BLK 0.0 0 {20.7 5.0
5.5 6.0 |508| - |SAT.| SM | BLK 0 |208 3.0

CESAS-EN-GGH (MARCH 1391)




Qe

HTW BORING LOG

PROJECT: BULDING 710 BORING NO. A-2
SITE INVESTIGATION

ELEVATION:

LOCATION: HUNTER ARMY AIRFIELD, SAVANNAH, GEORGIA 19.62
WATER LEVEL DURING DRILLING: 1.55 24-HOUR WATER LEVEL READING:  3.31
REMARKS: GEOLOGIST: CHRIS LEETH
& SAMPLES
g | OVA MNU  JAT TOP OF HOLE
' DEPTH z (ppm)
% L § g PP {ppm)
u | (FT.) z | ° g CGl WA 7
g |8 o3 A - FIELD FIELD | g )o,| HNU
S w —
2 |° w| £ |5 | B | S |HEADSPACE|HEADSPACE (pprm)
= o [
FRoM| 10 | S| @ |8 |3 | 8| aavss |anaysis [ %Y
N 0.0 0.5 |Ss061 - MST.| SM [ BRN
N 0.5 0 |5/08| - | MST.| SM | TAN 0.0 0.0 |20.9 C.0
N 1.0 1.5 5/06 - MST.l| SM | TAN
N 1.5 2.0 |s5/08 - |V.MST| SM | TAN 0.0 0.0 |20.8 0.0
N 2.0 25 |[5/08| - {V.MST] sM | Tan
N 2.5 3.0 |s5/08 - |V.MST| sM | TAN 0.0 0.0 |120.9 0.0
a2 [N| 30 | 35 |s08| - |sar.| sw [BRV
N 3.5 4.0 |5/08 - SAT.| SMm | BRN 0.0 0.0 |20.8 0.0
N 4.0 4.5 [5/06 - SAT.| sSM | BRN 0.0 0.0 {20.9 0.0

CESAS-EN-GGH (MARCH 1991



HTW BORING LOG

PROJECT: BULDING 710 BORING NO. A-2
SITE INVESTIGATION

LOCATION: HUNTER ARMY ARFIELD, SAVANNAH, GEORGIA ELEVATION: o

WATER LEVEL DURING DRLLING: 4.0 24-HOUR WATER LEVEL READING:  CAVED

WEATHER: PARTLY CLOUDY & HOT, 96°

DRILLER:

DOUGLAS LAROCHE

REMARKS: GEOLOGIST: CHRIS LEETH
s SAMPLES
o | & OVA HNU AT TOP OF HOLE
g DEPTH 2 g. z (ppm) (ppm)
w | x (FT.) § E_KJ z E Cal OVA /
s |8 el G| BIE || Fmo FELD 11k fo,| HNU
z w | 2|5 | 8 | S |HEADSPACE|HEADSPACE (pprm)
FROM| 10 | S| @] 8 |3 | 3| aNALYSIS |anaLysis | 7 | 4
N o0 a5 is/06] - |ORY]ow| -
N 0.5 1.0 |ss06| - MST.| SM | TAN 0.0 0.0 120.9 0.0
N| 10 L5 |s/06f - | MsT.| sm | 2BV
N| 15 2.0 |5/06| - |v.MST| s | BRN 0.0 0.0 [20.9] 0.0
N{ 20 25 |s/08| - {v.MST SM | TAN
N| 25 | 30 |sio8f - |vMsT| su |5R 0.0 0.0 |20.9f 0.0
A31 [N| 30 35 |s/06] - |V.MST] sw | wHT
N 3.5 4.0 |s/08| - | SAT.| SW | WHT 0.0 0.0 |20.8] 0.0
N{ 4.0 45 |ss08| - |SAT.] sw | weT
N[ 45 50 |5/08] - |SAT.| sm | Tan 0.0 0.0 |20.8] 0.0

CESAS-EN-GGH (MARCH 1981



HTW BORING LOG

PROJECT: BULDING 710 BORING NO. A-4
SITE INVESTIGATION

LOCATION: HUNTER ARMY ARFIELD, SAVANNAH, GEORGIA ELEVATION: 18.79
WATER LEVEL DURING DRILLING: 6.41 24-HOUR WATER LEVEL READING:  CAVED
WEATHER: CLEAR & WARM, 72° DRILLER: DOUGLAS LAROCHE
REMARKS: CGt NOT WORKING ' GEOLOGIST: CHRIS LEETH
ODOR IS ORGANIC
e SAMPLES
8 Ll OVA HNU AT TOP OF HOLE
) >
e DEPTH el § g (ppm) {(ppm)
z |8 e g 2 FIELD FIELD LEL| 05| HNU
z (9o w!| 2|5 | 2 | & |HEADSPACE {HEADSPACE
n o 3 Lé) 2, o . . {(ppm)
FRoM] 10 | S| 212 (3 | 3 anavsis |anaysis | 4 | %
N 0.0 0.5 |5/07| - |DRY | NA
N| 05 [ 1.0 |5/07] - |DRY | SM |ony| 0.0 0.0
N| 10 | 15 sr07| - |wmsT sm |QRe
N| 15 2.0 |s/07| - |MsST.| sm |ERV 0.0 0.0
N| 20 | 25 |s07] - |wmst.| sM [BrRN
N| 25 3.0 |s07] - |wMsT.| sm | 0.0 0.0
N|{ 30 | 35 |s07] - |vmsT sm | TRV
a4t [N | 35 | 40 |sro7| - [v.mMsT] sw | BRI 0.0 0.0
N| 40 | 45 [so7] - |vmsT su | ER
A-4-2 ST| 4.5 50 |(s5/07| - |[V.MST[ ML |BLK 220.0 12.0
ST| 5.0 55 |s/07] - |V.MST| ML |BLK
sT| 55 6.0 |507] - [V.MST| ML |BLK 80.0 20.0
ST 6.0 6.5 |s5/071 - |SAT.| ML | BLK
sT| 6.5 7.0 |s07| - [SAT.| sm [ERV 19.0
BRN/
st 70 | 80 |s07] - |SAT.| sm | TN |
l
!
| %
i i
n !
- ]
i
l

CESAS-EN-GGH (MARCH 1991




HTW BORING LOG

PRQJECT: BUILDING 710 BORING NO.  A-
SITE INVESTIGATION
ZLEVATION:
LOCATION: HUNTER ARMY ARFIELD, SAVANNAH, GEORGIA 19.10
WATER LEVEL DURING DRILLING: 4.38 24-HOUR WATER LEVEL READING: 4.40
WEATHER: OVERCAST & WARM, 78° DRILLER: DOUGLAS LAROCHE
REMARKS: CGI NOT WORKING GEOLOGIST: CHRIS LEETH
e SAMPLES
Q| W OVA HNU AT TOP OF HOLE
S DEPTH o z | 3 (ppm) (ppm)
a. Q e & | FIELD FIELD LEL| O, | HNU
St m —
% © w| 2|5 18 °_c§ HE ADSPACE [HEADSPACE (pprm)
fant <
FROM| 10 | & | @ S |3 | 8| aaysis [anaysis |74 | %
N 0.0 0.5 |[5/07| - | MST.| sM { BRN
N| 05 | 1o |[s07] - |wmsT.| sm |BRN/ 0.0 0.0
N0 1.5 |s/07f - | MST.| SM | BRN
N| 15 2.0 |s/07| - |wmsT.| sm | SRV 0.0 0.0
sL| 2.0 2.5 |5/07| - [V.MST MH |BLK
sL| 25 3.0 |s/07| - |V.MST| MH [BLK | >1000.0 100.0
SL| 3.0 3.5 |507| - [v.MST] MH [ BLK
A-5-1 sL{ 3.5 4.0 |5/07| - |V.MST| MH | BLK 800.0 700.0
ST| 4.0 4.5 [5/07] - |V.MST| SM |BLK
ST| 4.5 5.0 |5/07| - |SAT.| sMm {BLK 30.0 90.0
SL| 5.0 6.0 |5/07| - {SAT.| sM | TAN 30.0 60.0

CESAS-EN-GGH (MARCH 1991



HTW BORING LOG

. PROJECT: - BUILDING 710 BORING NO, A-6
SITE INVESTIGATION (MW-710-2)
LOCATION: HUNTER ARMY ARRFIELD, SAYANNAH, GEORGIA ELEVATION: 18.58
WATER LEVEL DURING DRILLING: CAVED 24-HOUR WATER LEVEL READING: CAVED
WEATHER: CLEAR, WINDY & HOT, 87° DRILLER: JAMES ROUNTREE /
" DOUGLAS LAROCHE
REMARKS: . GEOLOGIST: CHRIS LEETH
e SAMPLES .
S| OVA HNU AT TOP OF HOLE
) DEPTH z | 2 (ppm) _
% L. 8 S PP {(ppm)
& |8 @ ; & | ¢ FIELD FIELD LEL| 0,| HNU
e o 2.4
g |o w| 25 |§ | S |HEADSPACE|HEADSPACE (pprm)
- 4 o
FrRoM] 10 | &1 218 |3 | 8| saysis |anaLysis | 7 | %
-| 00 | 04 |s,02] - [ - | con| -
st 04 | 10 |sro2| - |[mST.| su |B®N1  >000.0 52.0
BRN/
ST 1.0 15 is/p21 - |MST.| sM TAN
sT| 15 20 [ss02| - {MST.[ sm [BRN/]| >wo00.0 >1000.0
ST| 20 | 25 [5/02] - jsSaT.| su |§RN
MW-710-2-1 VS| 2.5 3.0 is/02| - |SAT.| su [BRW1 >1000.0 >1000.0
VS| 3.0 | 35 |s02[ - [SAT.| sM |BRN
vs| 35 | 4.0 |[s/02| - |SAT.| sM |BRN| >1000.0 >1000.0
vs| 40 | 45 |sr02| - [SAT.{ sM [
vs| 4.5 5.0 |[5/02{ - |SAT.{ s [BRN/ 740.0 >1000.0
VS| 5.0 | 55 |s02| - |SAT.| su [BR%
vs| 55 | 6.0 [s02] - [SAT.| su [BRV >1000.0
BRN/
VS| 6.0 6.5 |5/02] - |SAT.| SM | {ay
vs| 6.5 7.0 [s02| - [SAT.| sM |BRN >1000.0
vs| 7.0 | 80 [s/o2| - |saT.| sw [ERV >1000.0

CESAS-EN-GGH (MARCH 1991)




HTW BORING LOG

PROJECT: BULDING 710 BORING NO. A-7
SITE INVESTIGATION

LOCATION: HUNTER ARMY AIRFIELD, SAVANNAH, GEORGIA ELEVATION: 19.06
WATER LEVEL DURING DRILLING: 356 24-HOUR WATER LEVEL READING:  3.75
WEATHER: HAZY & WaRM, 75° DRILLER: DOUGLAS LAROCHE
REMARKS: - GEQOLOGIST: CHRIS LEETH
- 5 SAMPLES
) 8 L > OVA HNU AT TOP OF HOLE
S DEPTH el 2|3 (ppm) (ppm)
u | (FT.) sl E(° |k CGL_| ova s
z |8 o 3 € (& | | FELW FIELD | 1] 0,| HNU
Z |° w| 215 |§ | S |HEADSPACE|HEADSPACE (pprm)
FRoM| 70 | & | 8|S |3 | 8| mavss [anavsis | 4 |
N 00 0.5 |5/08| - |MST.; SM |BRN
N| 05 .0 |5/08| - [MST.| SM |BRN 0.0 0.0 {208 0.0
N 1.0 L5 |s/08| - | MST.| sM | BRN
N| 15 2.0 |5/08] - |MST,| SM | BRN 0.0 0.0 [20.9f 0.0
N 2.0 2.5 |[s5/08| - |V.MST{ SM |BRN
N| 25 3.0 |ss08| - Iv.MsT sum | BRN 0.0 0.0 {20.7 0.0
N | 30 35 |508f - |SAT.| SM | BRN
A71 [N | 35 4.0 |s/o8| - |SAT.| SM | BRN 0.0 0.0 |20.8] 0.0
N{ 40 45 |s5/08| - |SAT.| sMm | BRN
N{ 45 | 50 |sc08| - |SAT.| sm |5t 0.2 0.0 {20.8| 0.0
N| 50 | 55 |s/08] - |SAT.| sM | Ry
N| 55 6.0 |s/08| - |SAT.| sM | 5k

CESAS-EN-GGH (MARCH 1991}



HTW BORING LOG

PROJECT: BUILDING 710 BORING NO. aA-3
SITE INVESTIGATION
LOCATION: HUNTER ARMY ARFIELD, SAVANNAH, GEORGIA ELEVATION: o8
WATER LEVEL DURING DRILLING: 4.15 24-HOUR WATER LEVEL READING:  2.15
WEATHER: OVERCAST & WARM, B4* DRILLER: DOUGLAS LAROCHE
REMARKS: CGI NOT WORKING GEOLOGIST: CHRIS LEETH
N SAMPLES
) DEPTH 8 L ~ (OV:‘) (HNU) AT TOP OF HOLE
% (E;T ) o :; § 8 " P CGl
ot & ’ g W § OVA /
o a8 2 " € [ & v FIELD FIELD LEL| O 9 HNU
z |©o w| 2|5 | § | S |HEADSPACE|HEADSPACE (ppm)
FROM] 70 | S 1 2|2 |23 | 8| anaysis {anaysis |7 | 4
00 | 05 |5/07] - |[MST | sm |5k |
0.5 | 10 |[s/07] - [MST.{ sm | L%, 0.0 0.0
1.0 15 Is/07| - (v.MST| sm | 3OME
st} 15 2.0 |5/07| - |V.MST| sm | TaN 0.2 0.0
N| 20 | 25 |s/07| - |v.MST| SM | TAN
Aot N | 25 | 30 |so7| - |v.MsT sm | SRV 0.8 0.0
30 | 35 [5/07| - |SAT.| sM | GRA
35 | 40 [s5/07] - |sar| sm [$W 1.0 6.0
SL| 40 | 45 |5/07] - [SAT.| MH |BLK
SL 4.5 50 |s/07| - |SAT.| sMm | BLK 25.0 90.0
sL{ 50 | 55 |sr07| - |SAT.| SM |BLK
st{ 55 | 6.0 |s/07| - |SAT.| sP |wHT 60.0

CESAS-EN-GGH (MARCH 1951



HTW BORING LOG
PROJECT: BULDING 710 BORING NO.  A-10
SITE INVESTIGATION
LOCATION: HUNTER ARMY ARFIELD, SAVANNAH, GEORGIA ELEVATION: 6
WATER LEVEL DURING DRILLING: 4.78 D4-HOUR WATER LEVEL READING:  4.27

WEATHER: CLEAR, WINDY & WARM, 78*

DRILLER: DOUGLAS LAROCHE

REMARKS: GEOLOGIST: CHRIS LEETH
ol E SAMPLES '
. 8 L _ OVA HNU AT TOP OF HOLE
g DEPTH oz 13 (ppm) {(ppm)
w | (FT.) =& : E Col_ | ova /
T | 8 e $ € e | FIELD FELD |1 g |0,] HNU
E © w| 2|5 | § | S |HEADSPACE|HEADSPACE (pprm)
FRoM | 10 | S| 818 | 3| 8| avaLysis | anaLysis | 7 | %
N| 00 | o5 [5/08] - [DRY| sm | BRN/
N 0.5 10 |ss081 - | MST.] SM |BRN 0.0 0.0 |20.8| 0.0
N 1.0 1.5 is/08| - [MST | su | BRN
N 1.5 2.0 |5/08| - |MST.| sM |BLK 0.0 0.0 {20.5 0.0
N 2.0 2.5 |s5/08| - |V.MST| sM |BLK
N 2.5 3.0 |s/08) - {V.MST] sM | BLK 0.0 0.0 |20.7] o©.0
N 3.0 3.5 |s508| - IV.MST| SM | BLK
A-10-1 N 3.5 4.0 |[s/08| - | SAT.| SM | BLK 0.0 0.0 {20.7 0.0
N 4.0 4.5 |5/08| - |[SAT.] sM | BLK ’
N 4.5 50 |5/08] - |SAT.| SMm |BLK 0.0 0.0 |20.8] 0.0
N 5.0 5.5 |5/08{ - |SAT.{ SM | BLK
N 5.5 6.0 |&ss08| - |SAT.| sM | TaN 0.0 0.0 {20.8] 0.0

CESAS-EN-GGH (MARCH 1990)



HTW BORING LOG

PROJECT: BUILDING 710 BORING NO. A-1
SITE INVESTIGATION . (MW-9)
LOCATION: HUNTER ARMY AIRFIELD, SAVANNAH, GEORGIA ELEVATION: 18.08
WATER LEVEL DURING DRILLING: 4.15 24-HOUR WATER LEVEL READING: 2.61
REMARKS: CGI NOT WORKING GEOQOLOGIST: CHRIS LEETH
- 'E SAMPLES .
8 l;_l OVA HNU AT TOP OF HOLE
Y =
S DEPTH clZ 5 (ppm) (pprm)
u | (FT.) 21 EI°|5 Col | gua s
L {8 2 i ¢ | & FIELD FIELD LEL| 05| HNU
Z |o© w| 2|5 |8 | S |HEADSPACE|HEADSPACE (ppm)
— _— o
rRoM | 10 | S| 2|12 |3 | 8] avaysis [ anaysis |4 %
N 0.0 0.5 |s5/07| - |DRY | SM | BRN
N 0.5 10  (s7/07| - {MST.{ SM | BRN 0.0 0.0
N 1.0 1.5 s/07] - [V.MST| sMm E;N
N[ w5 | 20 [s07] - st om [BRYV 0.0 0.0
N 2.0 2.5 |s/07| - |[V.MST| SM | BRN
MW-9-1 | N 2.5 3.0 [s07] - WMST| SM | BRN 3.0 0.0
sL| 3.0 35 |s/07| - | SAT.| MH | BLK
MW-9-2 | ST| 3.5 4.0 |s5/07) - |SAT.| MH | BLK 500.0 6B0.0
BLK/
st| 4.0 4.5 |5/07] - |[SAT.| SM |7a
SL| 4.5 5.0 {5707} - [SAT.| sSM | BLK 85.0 350.0
sL| 5.0 5.5 |ss07] - |SAT.{ SM |{BLK
SL 8.5 5.0 07| - |SAT.| SM | GRA 420.0

CESAS-EN-GGH (MARCH 1391)




APPENDIX E

HYDRAULIC CONDUCTIVITY DATA REPORT



HYDRAULIC CONDUCTIVITY TESTS
FOR
CAP INVESTIGATION AT BUILDING NO. 710
HUNTER ARMY AIRFIELD, SAVANNAH, GA



INTRODUCTION:

Slug tests were conducted September 5, 1991 in seven (7) ground-water
monitoring wells adjacent to Buildings 710 and 725, at Hunter Army Airfield,
Georgia. These monitoring wells were 2° diameter PVC with screens
intercepting the ground-water surface. Slug-in tests were performed, which
conzisted of lowering a weighted cylinder to the bottom of the well, and
measuring time and water level until the water level reached the static level.
These data were then used to calculate the hydraulic conductivity of the
agquifer.

METHODOLOGY:

The equipment used to perform the slug tests consisted of a slug with
nylon cord, water level indicator, ruler and stop watch. The slug was a
1-1/2" diameter PVC pipe with a length of about 2.7'. This pipe was filled
with gilica sand and capped, The water level indicator was a model No. 51453
made by Slope Indicator Company. Before each slug test, the slug and water
level indicator were decontaminated using a three phase wash consisting of an
Alconox soap wash, tap water rinse and an alcohol rinse. A new nylon cord was
used on the slug for each slug test. A static water level reading was made
before the start of the slug test. The slug was then lowered to the bottom of
the well. Immediately (less than © seconds) after inserting the =lug, an
initial water level reading was made. Water level readings were then made at
one minute intervals until the water level has reached the static level. The
field data is listed in Appendix 1.

CALCULATIONS:

The computer program SLUGTST was used to calculate the actual K values,
SLUGTST is a program, written by Wylie and Wood (1990) in TURBOBASIC, which
employs the method developed by Hvorslev (1951) to calculate the hydraulic
conductivity. The formula shown in Figure 1 was used by the program for the
case of an unconfined aquifer with a well point in uniform soil. The values
in the formula are:

kh = horizontal permeaﬁility

kv vertical permeability

d = casing diameter '

m = transformation ratio = fKh/Kv
L = intake length

D = intake diameter

T = basic time lag



FIGURE 1

Kvd  «=Kh
Slalmy ml
Khz
aLt

2. 2me
Kl |
d n{ 5

aLT

For Tk e wne

Well point-fiiter
in uniform
soit

RESULTS:

‘The values of hydraulic conductivity (K) varied from 0.0011 ft/min to
0.0031 ft/min (see Table 1). This range is normal for the silty fine sand
found at the site.

TABLE 1
WELL # K {(ft/min} Soil Type
MW-710-1 0.0025 gilty sand
MW-710-4 0.0017 silty sand
MW-710-5 0.0031 silty sand
MW-710-6 0.0022 silty sand
MW-T10-7 0.0018 poorly graded sand
MW-710-8 0.0014 clayey sand
MW-710-11 0.0009 inorganic =11t



REFERENCES:

Hvorslov, M. J., 1951, Time lag and soil permeability in ground water
observations, U.S. Army Corps of Engineers, Waterways Station,
Vicksburg, MS, Bul. 36.

Wylie, A. and Wood, T. R., 19980, A program toc calculate hydraulic
conductivity using slug test data, Ground Water, Vel. 28, No. 5, pp.
783-786.
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HUNTER AAF, BUILDING 7i¢

HYDRAULIC COMDUCTIVITY TESTS ON MONITORING WELL
\"_‘;u

THUREDAY, S SEFTEMEER 19
David C. Le=th

4
“

TYFE OF TEST: Sluo-in
ARUIFER TYPFE: Uncontined
STATIC W/L (ft): Z.40
INITIAL W/ (ft )1 Z.273
SCREEN LENGTH (£%): 2.27
CASING DIAM. {(+%f): . 188699
SAND FPACE DIaM. {£t): O, 54&00
RATIO OF khikv: 121
DATA BETS: 13

TIME

0.0
1.

2.0
.0
4,90
Tl
5.0
7ot
g.0
9.0
10,0
11.90

12.0

W/l

T
T T

IR
- d

R
. AG
T 40
.40
.40
=, 40
T, 40
S 40
A0
L4

T, 40)



HUNTER &AF, BUILDING 710
HYDRAULIC CONDUCTIVITY TESTS
THURSDAY, 5 SEFPTEMERER 1291
David C. Leeth

TYFE OF TEST: Siug—-in

ON MONITORIMNG WELL

PTIME W/l

ARLIFER TYFE: Uncontinesd .0 Z.98
STATIC W/L (+Ft): Z.07 0 1.0 2,05
INITIAL W/ (ft): Z.98 | 2.0 I.0b
SCREEN LENGTH (fti: .10 i .0 ELOT
CASING DIamM. (ftoi: ., 154899 i 4,0 E,07

0. 544
1:1
i3

SAND PACH DIAM.
RATIO OF Ehitiv:
DATA SETS:

(fE)1

10 ' 5.0 32007
i A.0 .07
: 7.0 I3.07
i B, 3.07
1 F.0 ZL07
i 0.0 3,07
' 11.0 .07
i 12,0 .67

[t -4



HUNTER 4AF, BUILDING

710

HYDRAULIC CONDUCTIVITY TESTS

THURSDAY,, 5 SEFTEMRER 1991

David C. Leeth

TYPE OF TEST:

AGUIFER TYFE:

STATIC W/L {(Fft):
INITIAL W/ (F1t):
SEREEN LENGTH {(+t):
CASING DIAM. (ft):
SAMD PaCE DIAM. (Ft):
RATIO OF iKh:kve

DATA SETS:

Sluag-in
tinconftined
Z.8&6
2.58
L 59
O, 185699
Q. 64500
1:1
14

TIME
O 0
1.0
Z.0
Za
4,0
5.8
&.0
7.0
8.0
?.0

10,0
11,0
12.0
13,0
14,0

15,0

ON MONITORING WELL

WAL

2,98
Z.84
R S
2.85
.88
Z.86
2. 84
Z2.84
2.868
2.86
2.846
2.B6
2. 84
2.84
2,346
2.84

My—5



HUNTER AAF, BUILDING 710

HYDRAULIC CONDUCTIVITY TESTS OM MONITORING wEli

THURBDAY ., & SERTEMBER 1991
David C. Leeth

TYFE OF TEST: Slug—-in
ARUIFER TYFE: Uncon+ined
STATIC W/7L (+£t): Z.B%
INITIAL W/ (F+t): 2.16
ECREEN LENGTH {+t): .09
CASING DIAM. <{(Ffzf): 0, 16699
SAND PFACE DIAM. (£t): 0. &44800
RATIO OF Eh:ikw: 1:1
DATA SETS: 16

WAL
Z2.18
277
2.85
Z. 88

SO0

e
2.89
2.89
z.89
z.89
Z.89
z.8%
Z. 89
z.89
T, 89
2. 89
Z.89

M- &



HUNTER &AF, BUILDING 710
HYDRAULIC CONDUCTIVITY TEBTS
THURSDAY, & SEFTEMEER 1991
David L. Leesth

TYFE OF TEST: Slug-in
ARUIFER TYFE: Unconfi
STATIC W/L (£t): Z.
INITIAL W/ (ff): 2.
SCREEN LENGTH (ft): &.
CASING DIAM. (Fto1: 0. 1486
SAND FACE DIAM. (+t): 0. 848
RATIO DF Eh:kve 1:1

DATA SETS: 21

O MONITORING

ned
&8
16
a7
@2
[818]

-
1

IME
0,0
1.0
2.0
AR ¢
4,0
5.0
H.0
7.0
8.0
9.0

10,0

11.0

12,0
Z.0

14,0

15,0

16,0

17.0

18,0

19,0

20,0

WELL

WAL
2.18
2.63
2.84
2. 686
2. 658
2,867
2.87
2.87
2.67
Z2.67
Z.87
2.67
2.67
2. 867
2567
2.67
2.867
2.867
Z2.67
Z2.67
2.587

iy=7



HUNTER QAAF, BUILDING 710
HYDRAULIC CONDUCTIVITY TESTS ON
THURSDAY, % SEETEMEBER 1991
David C. Leeth

TYFE QF TEST: Slug—-in
ARBUIFER TYFE: Unconfined
SETATIC W/L (Ft): 2.65
INITIAL W/ (ft): 1.9%
SCREEN LENGTH (+t): &. &0
CASING DIAM. (ft): 0. 186697
SAND FACE DIAM. {ft): Q. 54500
RATIO OF khokve 11
DATA SETS: i2

10

i
1

TIME
Q.10
1.0
2.0
2a
4.0
5.0
6.0
7.0
8.0
9.0

10, O
11.¢
12.0
15,0
14,0
15.G
16,0
17.0

MOMITORIMG WELL

W/l

1.99
2.54
2.61
=W
Z. 54
Z. 64
2. &0
2. 65
2.65
2. &0
2.60
L. &0
2 hH3
2.65
2.43
2,65
2,83

Lo —
e Od

M-8



HUNTER AAF, BUILDING 7Tid

HYDRAULIC CONDUCTIVITY TEGTS On MINITORIKNG WELL Mw-11
THURSDAY, S SEFTEMBER 1791

David C. Leeth

TYFE OF TESBT: Sluo-in i TIME
ARUIFER TYPE: Uncontinsd i 0.0
STATIC W/L (£t 2.27 i 1.0

)t Ay i »
INITIAL W/ (ft): 1.57 i 2.0 i
SCREEM LENGTH (+t): &.98 1 9] :
CASING DIAM. (ft): T, 154699 d « 2 :
SANMD FPACE DIAM. (ft): 0. &4600 . 0 i

RATIO DF Khikwvs tel i
DATA SETSH: 40

e
AN (1 (N S S RV

oEs e B o

Bt el
i

:

-:.

Pt et

X]
L

D] -
p | .
it

§

L |
40}
f3
8]

11
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APPENDIX F

LABORATORY ANALYTICAL REPORTS AND
CHAIN OF CUSTODY DOCUMENTATION



5 * SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

)

)5102 LaRoche Avenue (31404) » P.O. Box 13548 » Savannah, GA 31416-0548 » {912) 354-7858 * Fax (912) 352-0165

LOG NO: S1-33097

Received: 01 MAY 51
Ms. Toni Nicholson
U.S. Army Engineer District, Savh Contract: DACA21-91-M0O378
P. O. Box 889
Savannah, Georgia 31402-0889

Project: HAAF BLD 710

REPCRT OF RESULTS Page 1

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY
33097-1 MW-710-1-1 (5/1/91) Client
PARAMETER 33097-1
Aromatic Volatiles (8020)
Benzene, ug/kg dw 150000
)Ethylbenzene, ug/kg dw 1200000
Toluene, ug/kg dw 2200000
Xylenes, ug/kg dw 4500000
Petroleum Hydrocarbons (418.1), mg/kg dw 25000
Lead, mg/kg dw 7.9
Percent Solids, % 92

Laboratory locations in Savannah, GA + Tallahassee, FL » Mobile, AL « Deerfield Beach, FL » Tampa, FL



& ENVIRONMENTAL SERVICES, INC.

.)

s SAVANNAH LABORATORIES

') 5102 LaRoche Avenue (31404) » P.O. Box 13548 « Savannah.

Ms. Toni Nicholson

U.S. Army Engineer District, Savh
P. O. Box 889

Savannah, Georgia 31402-0889

GA 31416-0548 = (912) 354-7858 » Fax (912) 352-0165

LOG NO: 51-33097
Received: 01 MAY 91

Contract: DACA21-51-MO378

Project: HAAF BLD 710

REFPORT OF RESULTS Page 2
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID SAMPLED BY
33097-2 Method Blank-Soil Client
33097-3 Accuracy (Mean % Recovery) -Soil
33097-4 Precision (% RPD) -Scil
33087-5 Date Analyzed-Soil
-{ARAMETER 33097-2 330587-3 33097-4 33087-5
[~ - TT T TS rsSosSSSmSSooSSs SSSSSSSSSS SSSmSSoSSsS woomooSooS STETTESTOT TTmmTmTeeT
‘Aromatic Volatiles (8020)
Benzene, ug/kg dw <5.0 92 % 6.5 % 05.13.91
Ethylbenzene, ug/kg dw <5.0 - --- 05.13.91
Toluene, ug/kg dw <5.0 103 % 4.9 % 05.13.91
Xylenes, ug/kg dw «5.0 —n - --- 05.13.91
Petroleum Hydrocarbons {418.1), mg/kg dw <10 98 % 5.1 % 05.14.91
Lead, mg/kg dw <0.50 102 % 2.9 % 06.06.91

Methods: EPA SW-846.

Steven J. White

Laboratory locations in Savannah, GA « Tallahassee, FL  Mobile, AL « Deerfield Beach, FL » Tampa, FL
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€S | SAVANNAH LABORATORIES
) & ENVIRONMENTAL SERVICES, INC.

J 5102 LaRoche Avenue (31404} » P.O. Box 13548 ¢ Savannah. GA 31416-0548 « {912) 354-7858 » Fax (912) 352-0165

LOG NO: 81-33152

Received: 03 MAY 91
Ms. Toni Nicholson
U.S. Army Engineer District, Savh Purchase Order: DACA21-91-M0278
P. O. Box B89
Savannah, Georgia 31402-0889

Project: HAAF BLD 710

REPORT OF RESULTS Page 1
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES _ SAMPLED BY
33152-1 MW-710-2-1 (5/2/91) Client
33152-2 MW-710-3-1 (5/2/91)
33152-3 MW-7106-4-1 (5/2/91)
33152-4 MW-5-1 (5/3/91)
PARAMETER 33152-1 313152-2 33152-3 33152-4
Petroleum Hydrocarbong (418.1), mg/kg dw 1400 14 34 46
Aromatic Volatiles {(8020)
Benzene, ug/kg dw <1100 <6.1 200 <6.8
Ethylbenzene, ug/kg dw 4900 <6.1 <6.1 <6.8
Toluene, ug/kg dw 1600 <6.1 73 <6.8
Xylenes, ug/kg dw 3000 <6.1 830 <6.8
Percent Solids, % 89 82 82 74

Laboratory locations in Savannah, GA » Tallahassee, FL » Mobile, AL * Deerfield Beach, FL = Tampa, FL



- S SAVANNAH LABORATORIES
) & ENVIRONMENTAL SERVICES, INC.

) 5102 LaRoche Avenue {31404) « P.O. Box 13548 » Savannah, GA 31416-0548 « {912) 354-7858 « Fax (912) 352-0165

LOG NO: S1-33152

Received: 03 MAY 91
Ms, Toni Nicholson
U.S. Army Engineer District, Savh Purchase Order: DACA21-91-M0378
P, O. Box 889
Savannah, Georgia 31402-0889

Project: HAAF BLD 710

REPORT OF RESULTS Page 2
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SQOLID/SEMISCOLID SAMPLED BY
33152-5 Method Blank-Soil Client
33152-6 Accuracy (Mean % Recovery) -Socil
33152-7 Precision (% RPD) -Soil
33152-8 Date Analyzed-Soil
)PARAMETER 33152-5 33182-6 33152-7 33152-8
“'Petroleum Hydrocarbons (418.1), mg/kg dw <10 96 % 10.4 ¥ 05.21.91
Aromatic Volatiles (8020)
Benzene, ug/kg <5.0 85 % 2.4 % 05.15.91
Ethylbenzene, ug/kg <5.0 .- - 05.15.91
Toluene, ug/kg <5.0 100 % 2.0 % 05.15.91
Xylenes, ug/kg <5.0 --- --- 05.15.91
Lead, mg/kg dw <0.50 102 % 2.9 % 06.06.91

Laboratory locations in Savannah, GA « Tallahassee, FL « Mobile, AL » Deerfield Beach, FL » Tampa, FL



.

S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

_)

; 5102 LaRoche Avenue (31404) o P.O. Box 13548 » Savannah, GA 31416-0548 {912) 354-7858 » Fax (912) 352-0165

LOG NO: S1-33152

Received: 03 MAY 91
Ms. Toni Nicholson

U.S. Army Engineer District, Savh Purchase Order: DACA21-91-M0O378
P. 0. Box B89
Savannah, Georgia 31402-0889

Project: HAAF BLD 710

REPORT OF RESULTS Page 3

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY
a3182-5  mw-710-3-2 (s/2/91) 7T ST Client
33152-10 MW-710-4-1 (5/2/91)

earmmTER T 33152-3  331s2-10
wié;é:';;}ll;é; """""""""""""""""""""""""""" 3 6.7

Methods: EPA SW-846

e e

Steven J. White V

Laboratory locations in Savannah, GA « Tallahassee, FL » Mobile, AL « Deerfield Beach, FL » Tampa, FL
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. S SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

) 5102 LaRoche Avenue (31404) » P.O. Box 13548 » Savannah, GA 31416-0548 « (912) 354-7858 » Fax (912) 352-0165

Ms. Toni Nicholson

U.5. Army Engineer District, Savh

P. 0. Box 889

Savannah, Georgia 31402-0889

REPORT OF RESULTS

LOG NO: S1-33215

Received: 08 MAY 91

Contract: DACA21-91-M0378

Project: BLD 710 PHASE 1

SOLID OR SEMISOLID SAMPLES

Page 1

SAMPLED BY

e e - e R R R R A R G e g e R B P W W e e A e e e ey M e St R M SR W W R e e e Ad AL R A A S S S M A MR A e

Client

e e e WS R A AR P L R AL e A A v e e e e = T T T e W T T T T R T T e e e e e e e e A NN R R B R e e e e e e e A S AR e R

LOG NO SAMPLE DESCRIPTION ,
33215-1 A-3-1 (5/6/91)
33215.2 A-1-1 (5/6/91)
33215-3 A-2-1 (5/6/91)
332154 A-4-1 (5/7/91)
33215-5 A-4-2 (5]/7]91)
"ARAMETER

S A A AR A o e o W SR S ER M e MR W AN MM MR MR Gr SN MR W W P T e e e e e e A VS SR Sm e e R R em e em e e e e e

étroleum Hydrocarbons
(418.1), mg/kg dw
Aromatic Volatiles (8020)
Benzene, ug/kg dw
Ethylbenzene, ug/kg dw
Toluene, ug/kg dw
Xylenes, ug/kg dw
Percent Solids, 2

12 18
<5.8 <6.8
<5.8 <6.8
<5.8 <6.8
<5.8 <6.8

86 74

Labaratory locations in Savannah, GA * Tallahassee, FL » Mobile, AL + Deerfield Beach, FL o Tampa, FL
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; s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue (31404) » P.O. Box 13548 » Savannah, GA 31416-0548  (912) 354.7858 » Fax (912) 352-0165

LOG NO: 51-33215

Received: 08 MAY 91

Ms. Toni Nicholson

U.5. Army Engineer District, Savh Contract: DACAZ1-91-MQ378
P. 0. Box 889

Savannah, Georgia 31402-0889

Project: BLD 710 PHASE 1

REPORT OF RESULTS Page 2

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY
33215-6 A-5-1 (5/7/91) Client
33215-7 A-9-1 (5/7/91)

33215-8 MW-10-1 (5/7/91)

33215-9 MW-9-1 {5/7/91)

33215-190 MW-9-2 (5/7/91)

“ARAMETER 33215-6 33215-7 33215-8 33215-9 33215-10
étroleum Hydrocarbons 28 46 64 26 18

(418.1), mglkg dw

Aromatic Veolatiles (8020)

Benzene, ug/kg dw 1100 <5.5 <7.4 <6.6 <6.8
Ethylbenzene, ug/kg dw <65 <5.5 <7.4 <6.6 <6.8
Toluene, ug/kg dw 410 <5.5 <7.4 <6.6 <6.8
Xylenes, ug/kg dw <65 <5.5 <7.4 <6.6 <6.8
Percent Solids, I 77 8l 68 76 74

Laboratory locations in Savannah, GA » Tallahassee, FL » Mobile, AL » Deerfield Beach, FL » Tampa, FL



»

s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

)

- 5102 LaRoche Avenue (31404) « P.O. Box 13548 » Savannah, GA 31416-0548 » (912) 354-7858 » Fax (912) 352-0165

LOG NO: §81-33215

Received: 08 MAY 91
Ms. Toni Nicholson
U.S. Army Engineer District, Savh Contract: DACA21-91-MO378
P. ©. Box 889
Savannah, Georgia 31402-0889

Project: BLD 710 PHASE 1

REPORT OF RESULTS Page 23

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY
33215-11 A-10-1 (5/8/91) Client
33215-12 A-7-1 (5/8/91)
PARAMETER 33215-11 33215-12
Petroleum Hydrocarbons (418.1), mg/kg dw 19 13

‘omatic Volatiles (8020)

lenzene. ug/kg dw <6.0 <6.1
idthylbenzene, ug/kg dw <6.0 <6.1

Toluene, ug/kg dw <6.0 <6.1

Xylenes, ugfkg dw <6.0 <6,1
Percent Solids, X 83 82

AR e e e e e e e . R ER W= W T Tm T M e mm mm e e e ek e b A EE R M WS R e e R e e M SR B B e e e e L e e e

Laboratory focations in Savannah, GA « Tallahassee, FL * Mobile, AL » Deerfield Beach, FL « Tampa, FL



, S SAVANNAH LABORATORIES
‘ & ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue (31404) » P.O. Box 13548 « Savannah, GA 31416-0548 » (912) 354-7858 » Fax (912) 352-0165

/

LOG NO: 51-33215

Received: 08 MAY 91

Ms. Toni Nicholson

U.S. Army Engineer District, Savh Contract: DACA21-91-M0378
P. 0. Box 889

Savannah, Georgia 31402-088%9

Project: BLD 710 PHASE 1

.REPORT OF RESULTS Page &
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID SAMPLED BY
33215-13 Method Blank-5o0il Client

33215-14 Accuracy (Mean I Recovery)-Soil
33215-15 Precision (I RPD)-So0il
33215-16 Date Analyzed-Soil

PARAMETER 33215-13 33215-14 33215-15 33215-16
_)troleum Hydrocarbons (418.1}), mg/kg dw <10 94 X 7.4 % 05.21.91
romatic Volatiles (8020)

Benzene, ug/kg dw <5.0 90 2 4,4 ¥ 05.15.91
Ethylbenzene, ug/kg dw <5.0 -—— ——— 05.15.91
Toluene, ug/kg dw <5.0 108 % 3.7 T 05.15.91
Xylenes, ug/kg dw <5.0 ——— -—- 05.15.91

. . T T T R P TR ET T T T e m e v e e e e A S e A MR R TR R o A A e M R R W YR e e AL A M AR S R M T e A

Methods: EPA SW-846.

m/wm

Steven J. White

Laboratory locations in Savannah, GA * Tallahassee, FL » Mobile, AL + Deerfield Beach, FL * Tampa, FL
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S

)5102 LaRoche Avenue (31404) « P.O. Box 13548  Savannah, GA 31416-0548  (912) 354-7858 » Fax (912) 352-0165

SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

Ms. Toni Nicholsen

U.S. Army Engineer District, Savh

F. 0. Box 889

Savannah, Georgia 31402-0889

REPORT OF RESULTS

LOG NO: S1-33340

Received: 16 MAY 91

Contract: DACA21-91-M0O424

Requisition: $10111

Project: HAAF-Building 710

. SOLID OR SEMISOLID SAMPLES

41
9.1
160

78
310

LOG NO SAMPLE DESCRIPTION

33340-1 MW-7-1 (5/13/91)

33340-2 MW-7-1-C (5/13/91)

33340-3 MW-8-1 {5/14/91)

32340-4 MW-11-1 (5/15/91)

133340-5 MW-11-2 (5/15/91)

’&QRAMETER 33340-1

Arcomatic Veolatiles (8020)
Benzene, ug/kg dw <6.3
Ethylbenzane, ug/kg dw <6.3
Toluene, ug/kg dw 18
Xylenes, ug/kg dw 6.8
Petroleum BHydrocarbons 290

{(418.1), mg/kg dw
Percent Solids, % 80

Page 1
SAMPLED BY

Client

<6.1 48
<6.1 <6.3
<h.1l 13
<6.1 660
20 36
82 80

Laboratory locations in Savannah, GA » Tallahassee, FL * Mobile, AL + Deerfield Beach, FL « Tampa, FL



S

)

SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

15102 LaRoche Avenue (31404) » P.O. Box 13548 » Savannah,

Mg. Toni Nicholson

U.S. Army Engineer District,

P. O. Box 88%

Savannah, Georgia 31402-0889

Savh

GA 31416-0548 » (812) 354-7858 » Fax (912) 352-0165

LOG NO: S1-33340
Received: 16 MAY 91
Contract: DACA21-91-MO424
Requisition: 910111

Project: HAAF-Building 710

REPORT OF RESULTS Page 2
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY
33380-6 w1 (s/iasen T Client
33340-7 A-5-1 (5/14/81)
emmmMETER T 333006 333007

Aromatic Volatiles (8020)
Benzene, ug/kg dw
Ethylbenzene, ug/kg dw
Toluene, ug/kg dw
Xylenes, ug/kg dw

Petroleum Hydrocarbons (418.1), mg/kg dw

Lead, mg/kg dw
Percent Sclids, %

<6.0 <6 .4
<6.0 <6.4
15 <6.4
11 <6.4
21 15
4.9 18
84 78

Laboratory locations in Savannah, GA « Tallahassee, FL * Mobile, AL « Deerfield Beach, FL » Tampa, FL



’ s SAVANNAH LABORATORIES )
' & ENVIRONMENTAL SERVICES, INC.

' J5102 LaRoche Avenue (31404) » P.O. Box 13548 » Savannah, GA 31416-0548 = (912) 354-7858 * Fax (912) 352-0165

LOG NO: S1-33340

Received: 16 MAY 91
Ms. Toni Nicholson

U.S8. Army Engineer District, Savh Contract: DACA21-91-MO424
p. 0. Box 889
Savannah, Georgia 31402-0889 Requisition: 910111

Project: HAAF-Building 710

REPORT OF RESULTS Page 3
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID SAMPLED BY
33340-8 Method Blank-Soil Client
33340-9 Accuracy (Mean % Recovery) -Soil
33340-10 Precigsion (% RPD)-So0il
33340-11 Date Analyzed-Soil
PARAMETER 33340-8 33340-9  33340-10  33340-11
e mmmm;mmmecmccce-e-e-mem-memes memeememme memmemmeme fmecreocce fememmmmm= mmemmm—===
%Aromatic Volatiles (8020)
Benzene, ug/kg dw \ <5.0 104 % 6.7 % 05.27.91
Ethylbenzene, ug/kg dw <5.0 --- --- 05.27.91
Toluene, ug/kg dw <5.0 110 % 15.4 % 05.27.91
Xylenes, ug/kg dw <5.0 --- Cem- 05.27.91
Petroleum Hydrocarbons (418.1), mg/kg dw <10 89 % 3.4 % 05.29.91
Lead, mg/kg dw <0.50 104 % 6.7 % 05.31.91
Methods: EPA SW-846.
i

Steven J, White

Laboratory locations in Savannah, GA ¢ Tallahassee, FL * Mobile, AL « Deerfield Beach, FL « Tampa, FL
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S SAVANNAH LABORATORIES '
& ENVIRONMENTAL SERVICES, INC.

)

) 5102 LaRoche Avenue (31404) » P.O. Box 13548 ¢ Savannah, GA 31416-0548 » (912) 354-7858 « Fax (912) 352-0165

LOG NO: S1-33561

Received: 29 MAY 91
Ms. Toni Nicholson
U.S. Army Engineer District, Savh Contract: DACA21-91-MO2378
P. O. Box 889
Savannah, Georgia 31402-0889

Project: HAAF-BLD 710

REPORT OF RESULTS Page 1
LOG RO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY
33561-1 MW-3-1 (05.28.91) ' Client
33561-2 MW-5-1 (05.28.91)
33561-3 MW-7-1 (05.29.91)
33561-4 MW-7-1C (05.29.91)
332561-5 Mw-8-1 (05,2%.91)
)PARAMETER 33561-1 33561-2 33561-3 33561-4 33561-5
Purgeable Aromatics (EPA 602)
Benzene, ug/l 22 <1.0 <1.0 <1.0 36
Ethylbenzene, ug/l <1.0 <1.0 <l1.0 <1.0 <1.0
Toluene, ug/l <l1.0 <1l.0 <1.0 <1.0 2.4
Xylenes, ug/1 <1.0 <1.0 <1.0 <1l.0 <1.0
Petroleum Hydrocarbons <1.0 <1.0 1.8 <1.0 2.8

(418.1), mg/l

Laboratory locations in Savannah, GA  Taliahassee, FL » Mobile, AL + Deerfield Beach, FL » Tampa, FL



S SAVANNAH LABORATORIES '
& ENVIRONMENTAL SERVICES, INC.

J

}' 5102 LaRoche Avenue (31404) » P.O. Box 13548 » Savannah, GA 31416-0548 © (912) 354-7858 » Fax (912) 352-0165

LOG NO: S1-33561

Received: 29 MAY 91
Ms. Toni Nicholson
U.5. Army Engineer District, Savh Contract: DACA21-91-MO378
P. O. Box 889
Savannah, Georgia 31402-088%

Project: HAAF-BLD 710

REPORT OF RESULTS Page 2

LOG ®O SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY
33561-6 MW-10-1 (05.28.91) ' Client
33561-7 MW-11-1 (05.29.91)

PARAMETER 33561-6 33561-7
Purgeable Arcmatics (EPA 602)

)Benzene, ug/1 <1.0 9.2
" Ethylbenzene, ug/1 <1.0 17

Toluene, ug/l <1.0 16

Xylenes, ug/l <1.0 27

Petroleum Hydrocarbens (418.1), mg/l <1.0 <1.0

Laboratory locations in Savannah, GA » Tallahassee, FL « Mobile, AL « Deerfield Beach, FI. Tampa, FL



s SAVANNAH LABORATORIES -
& ENVIRONMENTAL SERVICES, INC.

)

) 5102 LaRoche Avenue (31404) » P.O. Box 13548 » Savannah, GA 31416-0548 » (912) 354-7858 » Fax (912) 352-0165

LOG NO: 81-33561

Received: 29 MAY 91
Ms. Toni Nicholson
U.S. Army Engineer District, Savh Contract: DACA2I-91-MO378
P. O. Box 889
Savannah, Georgia 31402-0889

Project: HAAF-BLD 710

REPORT OF RESULTS Page 3

-LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY
33561-8 MW-1-1 (05.29.91) ’ Client
33561-9 MW-4-1 {05.29.91)

33561-10 MW-6-1 (05.28.91)

PARAMETER 33561-8 33561-9 33561-10

Purgeable Arcmatics (EPR 602)

" Benzene, ug/l 5200 600 <1.0
Ethylbenzene, ug/l 3800 26 <1.0
Toluene, ug/l 22000 5.8 <1.0
Xylenes, ug/l 17000 170 1.5

Petroleum Hydrocarbons (418.1), mg/l 55 <1.0 <1.0

Lead, mg/1 0.038 <0.0050 <0.0050

Laboratory locations in Savannah, GA » Tallahassee, FL * Mobile. AL » Deerfield Beach, FL « Tampa, FL



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

S

5102 LaRoche Avenue (31404) » P.O. Box 13548 * ‘Savannah,

Ms. Toni Nicholson
U.S. Army Engineer District, Savh
P. 0. Box 889

Savannah, Georgia 31402-0889

REPORT OF RESULTS

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES
33561-11 Rinsate (05.29.91)
PARMMETER

Laboratory locations in Savannah, GA » Tallahassee. FL

GA 31416-0548 » (912) 354-7858 » Fax (912) 352-0165

IOG NO: 81-33561
Received: 29 MAY 91

Contract: DACAZ21-91-MO378

Project: HAAF-BLD 710

Page 4

SAMPLED BY
""""""""""""""""" Client
""" sssert1
""""" ao 7

* Mobile, AL « Deerfieid Beach, FL » Tampa, FL



»

S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

)

) 5102 LaRoche Avenue (31404) » P.Q. Box 13548 ¢ Savannah, GA 31416-0548 » {812) 354-7858 » Fax (912) 352-0165

LOG NO: S1-23561

Received: 29 MAY 91
Ms. Toni Nicholson
U.5. Army Engineer District, Savh Contract: DACA21-91-MO378
P. ©0. Box 88%
Savannah, Georgia 31402-0889

Project: HAAF-BLD 710

REPORT OF RESULTS Page 5
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY
33561-12 Trip Client
PARMMETER 33581-12
Purgeable Aromatics (EPA 602)
. Benzene, ug/l <1.0
Ethylbenzene, ug/l <1.0
'} Toluene, ug/l <l.0
Xylenes, ug/l <l1.0

e

Laboratory locations in Savannah, GA » Tallahassee, FL + Mobile, AL * Deerfield Beach, FL = Tampa, FL



S SAVANNAH LABORATORIES -
) & ENVIRONMENTAL SERVICES, INC.

/

5102 LaRoche Avenue (31404) » P.O. Box 13548 » Savannah, GA 31416-0548 » (912) 354-7858 » Fax (912) 352-0165

LOG NO: 81-33561

Received: 29 MAY 91
Ms. Toni Nicholson
U.S. Army Engineer District, Savh Contract: DACA21-91-MO378
P. O. Box 889
Savannah, Georgia 31402-0889

Project: HAAF-BLD 710

REPORT QOF RESULTS Page &
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES SAMPLED BY
33561-12 Method Blank-Water Client
335€61-14 Accuracy (Mean ¥ Recovery) -Water
33561-15 Precision (% RPD) -Water
33561-16 Date Analyzed-Water
\PARAMETER 33561-13 33561-14 33561-15 33561-16
T e e e e el e ceeeeen oo
Petroleum Hydrocarbons (418.1}, mg/1l <1.0 110 % 5.5 % 06.07.91
Purgeable Aromatics (EPA 602)
Benzene, ug/l <l.0 94 % 2.2 % 06.10.91
Ethylbenzene, ug/l <1.0 .- --- 06.10.91
Toluene, ug/l <1.0 92 % 3.7 % 06.10.91
Xylenes, ug/1 <1,0 --- .- 06.10.91
Lead, mg/1 <0.0050 113 % 7.1 % 06.07.91

Methods: EPA 40 CFR Part 136

Stvend) iWte

Steven J. Whitecy/

Laboratory locations in Savannah, GA Tallahassee, FL * Mobile, AL » Deerfield Beach, FL » Tampa, FL



o€ lshalb
| Jasee ] o |1 7
LSNUYITRU AUOLYUOaVY ‘OHDO1IS | ‘ONTVas Acotsro| Aoolsmo | amsatva
A0 25N AUOLYHOOYT
msz:a {3untvoIs) 40 OHSNONN3Y w::_w:\o (3un1vNoIS) *AD O34T Tws:_uza.
] ﬁ (-3 af
ELDEING) {(3univiois) jap oxsnon3aul  wl/avo (3unlyrois) iAo ozazau | amhaivo (zuniviois) s au oﬁmﬂovswa
-0 - ¢
\ a \ ) i 5\ \&m_
7 {= ~9-OW Wl e)s
\. 7 \ w w .
Al | N -t- OV E\Q
R e }-9)- W aqzs
ARy )]-C - W "ojarls
- h-ow It
VA rand - h .w_\ Ew
2 - oW a7
- ‘ -T-0W _ m _
~1 -t L
Sxuvriad O 3PS Eiails 3L¥Q
— .Hm ‘.«..:.“ z |2 ONINGHYS
03153n02y 1% + S ER Coon7) RERRININ
1u0d3y 31vQ — 4 . R S5 UIDVNYIH 192roUd ANIND
Sz  FI9-N3  Tehlt TY 'nWs (QR Hop O3
M) HSNY ) m 2 $53U00V 1N3D
() ouwawnns . m 5t94-hhp (S} 20)
30313 ysﬁ 3nvh L3NS
0 Hvd SISAWRY Gaunoau Q_.._\ Q\uwm..._z_.z blolwﬁccm oN'Od Qi gor
USULrsC Lig) vaonyy

HOFIE VO YWniae g
0\.—.3.?(- vfﬁuo_.ﬁﬁn—.ho-“

g e g

gy0oo3y >OO._..m.DO 30 NIVYHO OGNV 1S3ND3AY SISATYNY
"ON! 'S3D1AHIS IVANIWNOYIANT ONVY S3HOLVYHOBY I<zz<><w.l~ m

—




19Ss¢

ISXUYHZU AUOLVUOEYY _

o @11?3 174 *\m\wﬂu

DN s

TN

: 10v11x yA
"ON.D011S | "ON V35 AQ01SNO| ADOISND | 3MIRIVE -S| (3Univiors) :AD AUOLYHORV 10 7 a38323y
AINO 35N AUCIVIOIVY
szw:B {3unLvivois) ‘A0 gaHsNONN3Y w:___w:a {3UNLVNOIS) :A0 03NN E.Lﬁé "N
823 pa ;
.uérhu:.o {3U0LYNOIS) 148 OBHSNOMN Y HLE,S {3unl viois) 1A QN30 u_,mw_&. \%Fwwﬁg
|7 /rN
% avpag L
L s gl Vsl wg
\ 7 \\_ - S 6 \
. (-~ raw 62]4]
SHUVYIZY & 31d¥VS 3L ETS44]
«\I‘v w o F DHrYS
T 03153n03y = T & m QOSGRNC¢ 7] Iele)}
14043U 31vQ —_— I= gie UZDYNYYE 193r0Ud IN3ND
2|z R29-093 20pIC VY NS [GG 404 T
O Hsny ) g3 $S3V0OY ININD
D OQUVANVIS m \ﬁﬁJwITTP ﬁWquu wau
3101143131 I¥IVH NI
Y -3
10 3vvd S3SAWNV 03UINU3Y ol 4 -3 wh
INVHN 103r0Ud onN'o'd ongor
osulrec (1g) i)y

Lo

1IC VO \siniacg

HURAY ALOIRY LIS

LAYAG LA e g

QHOO3Y AQOLSND JO NIVHD ONV £S3ND3Y SISATYNY
"ONI '§301AU3S TV.INIWNOBIANT ONY S3IHOLYHOBY I<zz<><w.lm m

T




APPENDIX G

WATER SYSTEM SURVEY DATA
G-1 - HUNTER ARMY AIRFIELD DATA
G-2 - USGS WATER WELL SURVEY

G-3 - CITY OF SAVANNAH DATA



\....}\--/

No. 1

No. 2

No. 3

Notes:

TABLE 1

Information on Water Supply Wells at
Hunter Army Airfield, Savannah, Georgia

Well: Building 711

Tank capacity .
Pump capacity
Elect. Mir
Drilled

Depth

Diameter

Cased to

Pump setting
Static level
Dynamic level

Well: Building 1205

Tank capacity .
Pump capacity
Elect. Mtr
Drilled

Depth

Diameter

Cased to

Pump setting
Static level
Dynamic level

Well: Building 8455

Tank capacity .
Pump capacity

Drilled
Depth
Diameter
Cased to
Pump

100,000 gal

1300 GPM Type - Layne Turbine
100 hp

1941

. 550 it

12 in.
250 ft
140 £t
92 ft
100 1t

200,000 gal

1300 GPM Type - Layne Turbine
100 hp

1941

. 600 £%

12 in.

. 250 1%

140 f¢
108 {t
116 ft

1,000 gal

. 30 GPM Type - "Sta-rite 4~

Submersible Pump
1951

. 360 1t

4 in.
40 ft-Caging mdl Z20P4EQZE 1X786
121 ft

1. Information was obtained f{rom the HAAF Environmental Cffice during

March of 1881,



No. 4

-:L‘:\.~ ‘,

TABLE 1 (con't}

Information on Water Supply Wells at
Hunter Army Airfield, Savannah, Georgia

Well: Not in use, informatioen unavailable,

No. 4A Well: Building 8%581

No. §

Ne. 6

No. 7

Notes:

Tank capacity . . . . . . . . . . 1,000 gal

Pump capacity . . . . . . . . . . 80 GPM

Elect. Mtr e e e e v v 4 ... 5 hp

Depth e e e e .. 300 £t
Diameter - 2 S

Cased to T - 2

Mtr Mir « « + "+ + <« + , . Holloshaft Mtr

Well: Building B641

Tank capacity . . . . . . . . . . BO gal

Pump capacity . . . . . . . . . . 30 GPM Type- -Kenco Mdl 584
Drilled T &+ 111

Depth v e e e e e . ... 380 ft

Diameter B I

Cased to e e e e . .. . 85 1%

Water Level P 1 -4 A

Well: Not in use, information unavailable.

Well: Building 8703

Tank capacity . . . . . . . . . . 5,000 gal

Pump capacity . . . . . . . . . . 70 GPM Type - Gould
Drilled T §1-14]

Depth s e e e e . .. . 450 1t

Cased to e e e ., 330 1t

Water Level Y A 1

1. Information was obtained from the HAAF Environmenzal Office during
March of 1991.



TABLE 1 _(Con't)

Information on Water Supply Wells at
Hunter Army Airfield, Savannah, Georgia

No. 8 Well: Building 8632

Tank capacity . . . . . . . . . . 15,000 gal

Pump capacity . . . . . . . . . . BO GPM Type - Layne Turbine
Elect. Mtr A I 11 +

Drilled e e e e o . . .. . 18986

Depth i A 2

Diameter Y 2 § 1

Overflow B I

Caged to v e e 4w .. . 285 1%

Pump setting . . . . . . . . ... 126 ft (Well could be deeper).
Static level . . . . . . . . . ., 80 ft

Pump will produce . . . ., . . . . 75 GPM

No. 9 Well: Building 8661

Pump -« +« « « + . . . Babre Hal}

Storage capaclty T - F-W

Pumping capacity . . . . . . . . 1,000 GPM

Depth <« « +« v+ .+ . . . Deep well, exact depth unknown
Drilled .« v+« « « . . T01d", exact age unknown
Emergency standby

equipment installed . . . . 100 hp gas driven engine

Well is preserntly used as a non- p0uab10 water source for emergency
fire control,

Notes:

1. Information was obtained from the HAAF Environmental Office during
March of 19891. .



G-1 - HUNTER ARMY AIRFIELD DATA



G-2 - USGS WATER WELL SURVEY



08/30,81 12:37 FAX 404 088 6874 USGS,WRD GEORGIA ooz

GWSI CODES
USE OF WATER ;

A, ealreond.; B, botillng; C, commereial; D,‘dewatar- E, powar; F fire-’H demestic: |
Irrlgation; J, Industrial (cooling); K, mining; M, medlcél; i‘{, Indus’trla’i; P, ,-pui:;lic supply? Q,
gquacu!iure; A, recreatlon; S, stock; T, Institutional; U, untsed: Y, daesallnation; Z, other. ’

TOPQGRAPHIC SETTING:

A, alluvial fan; B, playa; C, stream channel; D, depression; E, dunes: F, flat; G, flood plain:
H, hiillop; K, sinkhele; L, lake or swamp; M, mangrove sv:ramp'; o, o,ffshore;,P,’pedlmar?t; s,
hiliside; T, terrace; U, undulating; V, valley flat; W, upland draw. ’

SQURCE TA: .

A, other gov't; D, drlller; G, geologlst; L, logs; M, memory; O, owner; R, other reported; S
_reporting agency; Z, other. T

METHOD OF CONSTRUCTION;

A, air-rotary; B, bored or asugered; C, cable taoled; D, dug; H, hydraullc rotary; J,
jetted; P, "air percussion; R, reverse rotary; T, trenching; V, drivan; W, drive
wash; Z, other,

CAS TERIAL ¢ ) o
B, brick; C, concrete; D, copper; G galv. fron; I, wrought Iran; M, othér matal; P,
pve or plastle; R, rock or stone; 5, steel; T, tila; U, coated steal, W, wood; Z, other

matarial,

TYPE OF FINISH; ) , .
C, poarous concrete; F, gravel with peri.; G, gravel sereen; H, horiz. gallery; 'O, '
open hole; P, perf. or slotted; S, screan; T, send point; W, walled; X, open hole; Z,
other. - :

TYPE OF MATERIAL FOR OPEN SECTIONS:.

B, brass; C, conerete; G, galv. fron; 1, wrought iron; M, other metal; P, pve or
plastic; R, stainless steel; S, steel; T, tile; Z, olher,

TYPE OF LIFT (PUMP_TYPE):
A, alr; B, bucket; C, centrifugal; J, jet; P, piston; R, rotary: S, submerslible; T,
turhine;_ U, unknown; Z, other. , '

TYPE OF LOGS: -

A, time; B, coller; C, ecalllper; D, driller's;l_. E, elsctrie; F, fluld conduct; @,
geologist; H, magnetic; !, induction; J, gamma ray: K, dip meter: L, lateral leg: M,
microlog; N, neutron; O, mlicrolateral log; P, photo video: Q, radloactive; S, sonle:
T, temperaturs; U, gamma-gamma; V, fluld veloclty; X, cors; Z, other.

METHOD OF DISCHARGE MEASUREMENT: N

A, accoustle meter: B, baller: €, current meter; D, Dopplar meter; E, estimated; F,
flume; WM, .lotaling meter; O, orifice; P, poltot-tube meter; R, reported; T,
trajectory; U, venturi meter; V, volumstric measurement; W, welr; Z, other.

METHOD OF WATER_LEVEL MEASUREMENT:

A, airline; B, analeg; C, callbrated airline; E, estimated; G, prassure.gage; H,
calibraied pressure gage: L. geophyslcal logs; M, manometer: N, noﬁ-rjec. gage; R,
reported; S, steel tape; T, electrlc tape; V, callbrated electric tape; Z, other. .



08/36/81 12:38
DATE: 0B/30/91
B STATION
& MAME

B US ARHY, HUNTER 01

PATE: 08/30/91

GRID STATION
NUMBER NAME
36PUB6  SAVANNAH, GA 35
360017  HOWARD JOHMSONS ML
366112  SCL RR,SAV SHOPS
550125 MCCALLAN, MRS.
360164 RAEN DAIRY
Jsa1a1 BILTHORE GARDENS MHP
360284  US ARMY, WUNYER 09
360285 LS ARMY, BUNTER 01
36@2%5  US ARMY, HUMTER 02
3787 US ARMY, NUNTER 03

Y US ARKY, HUNTER D4A
} US ARMY, HUNTER U4
} US ARMY, HUNTER 06
s L US ARMY, HUNTER 08B

360362 SAVANNAH, GA 25

37P006  SAVANNAH, GA 13

37P0Y8  RIVERS END SUEDIV O
I7PO7P  RIVERS EMD SUBDIY Q2
376625 LS GEOL SURVEY TH 05 PT 4
370029 E & W LAUNDRY

370031  SAVANNAH, GA Q%

370035 DERST BAKING CO

370034  BENEDICTINE SCHDOL

379035  SAVANNAR, GA 05

370055  CHATHAM CO ED OF ED (9/19
370096  REYNOLDS~MANLEY L1

370097  REYNOLDS-MANLEY L2

37Q101 DUNN, T T

37Q175 SAV ELEC & PWR €O OP 2
370180 MEMORIAL MEDICAL CTR
3ITei1s1 US GEQL SURVEY TW 09 PT 2
3701B4  CANDLER HOSPITAL

FAX 404 986 6874

EE

USGS, WRP_GEORGIA

32014270810804 -- Hatf Hile Radius 10675
Top BOTTOM  DIAMETER
OF DEPTH oF oF
LATITUDE LONGITUDE CASING OF WELL CASING CASING
[DEGREES)} (DEGREES) (FEET) (FEET) (FEET) {IN)
320145 0810806 .o 504 259.00  12.00
320142/0810804 <+ 3 Mite Radius 10675
TOP BOTTOM  DIAMETER
OF DEPTH oF oF
LATITUDE LONGITUDE CASING OF WELL  CASINGE  CASING
(DEGREES) (DEGREES) (FEET)  (FEET)  (FEET) CIN}
315922 0=10835 K 416 252.00 10.00
320374 0810850 .0n 448 29400 4.00
320149  0B10893 .00 508 275.00 B.00
320309 0810858 .08 341 146.00 4.0
146.00 249.00 3.00
320150  0B11058 k] 37 310.00 4.00
320259 0B11048 00 380 290.00 3.00
320019 Q871008 .00 &3 270.60  12.00
320745  OB102DA .00 504 259.00  12.00
320115 0810745 .00 555 260.00  16.00
320003 0B10512 .00 370 324.00 4.00
320103 0810958 i 360 267 4
326058 0840955 00 300 20.00 3.00
320077  ORY103% - 180 -- -
320003 0811023 e kvi] . .-
320225 0210854 .00 550 287.00 10.00
315948 0310705 0o 1o0¢ 270.00  12.00
315929 0810646 .00 440 200.00 4.00
315526 0810645 .00 400 227.00 4.00
320404 0870559 .00 930 870.00 3.00
320352 0B10622 i) 514 199.00 8.00
320219  0Af0614 .66 710 267.00 16.00
320258 0810728 .60 568 258.00 1000
I2000% 08330522 .00 327 100.00 4.00
320040 9810547 .00 750 240.00  12.00
320352 OB107R9 .00 ] 270.00 &.00
320243 DB1OSS9 .00 3456 £8.00 6.00
£8.00 128.00 4.00
320248 0810708 .00 514 258.00 6.00
320102 0810521 .00 542 250,00 5.00
20377 ORIOTIE ) s61 z76 6
320148 0890524 .00 1600 283.00  10.00
320504  DRINSST .o 830 515,00  10.00
nt 180.00  12.60
320146  0BIOSS7 i} 600 50 26 .
] 290 15

PRGE 1

PRIMARY

USE
DATE QF DISCHARGE OF
CONSTRUCTION LGPM) WATER
11-07-40 1360. 00 A
PABE 1

PRIMARY

. USE
DATE OF DISCHARGE  oOF
CONSTRUCTION - (GPM) WATER
11-15+60 703.00 3
08-05-53 - s
. 25 450,00 c
09~ -38 - P
10-14-58 2600 §
01-01-49%9  150.00 p
B5- -59 -- F
11-01-50 1300.00 A
- g4z 164040 T
- .51 30.00 p
06-01-58 - H
- -26 -- T
- Y P
.- - p-

- -7 ¢38.00 - P
04-01-54 -- u
- .45 55.00 P
- 154 80.00 P
- -7 - U
- .31 134.00 N
05-0%-41 3560.00 P
11-03-47 &32.00 N
09-01-55 -- u
10- -50 -~ P
a9-10-51 .- u
- -36 800.00 u
13-17-53 - N
04-19-55 -- H
06 -57 -- K
06- -&3 500.00 1
- 17 - u
05-13-85 1001 c






e e — e







R

P
fa- %
iy
i N '
3
il
e
e




prman e e aemas o A T e e S

- ; .__-"_

(Do UNITED STATES
. DEPARTMENT OF THE INTERIOR ' '
. GEOLOGICAL SURVEY ‘= No. Gos 80
T WATER m-:sounczs blwslon < a 3
e ®: OTHER Nos, 57 5!
WELLLOG TR
State _Qeorgia '_ .lSubarea :

Owner City of th

~ County _m_bﬂ_.n;_____.__.

Location Abmmnd.ﬁ&bh_&trmﬁnnah,_ﬁenrgia

Drilled by Iayne-&t.lantic Co.

Date ”ﬂ!’ 19141

— Addreps

Source of data_.sll_glé_mgﬂ_

Casing diam.

Land-surf. alt. — 1B fest

(Enter type of well, perforations, yield, and drawdown at end of log)

CORRELATION TE(Ife‘:’;')Ess (Dt?’;{;i
I ,t{cz..ﬁa.mnlaa_'r ' ' 39 30
10 Lo..

- |Sendg: msdinm—grai.ned, with occasional ﬁ'agments of : P
ceseememeememmeniomee| BRETOShO L1E ? 60

ok ke B B b e .

o miore-sbeils (60-8)

Sand;"coarse-grained, with occaaional fragments of ¢

bkl b e Bk b

carkdy. 17
TR0

. Idnest.ons; grxy, cryst.alline(re-crystallized)_
- iwithioccanional . macro-shells & fish teeth: !

Cre s 10 230
Lismstonsy some” gray,™ cryataln.ne(re-crystamzed), T an o aRR
- sandy .nodn]ar, ﬁth.ééﬁnﬁmlmhrmhﬁha& ﬁsh::’beat,h ~20- | 250
20 om0
w0310
bl ? -.3..].'0
15 . | 325
Limestona, crean to:slight brcmn, ra-crystal]ized
s&ccharoidah-mugh_calgitiﬁgd 5 -330.....
Recorp By .S Me Hmj-ck DATE Suer L __oF 2.

i

U, 5. SRYEAMEENT PRINTIRG OFFICN © JO0—01887-1



UNITED STATES
DEPARTMENT OF THE INTERIOR :
GEOLOGICAL SURVEY ** . - . Gos 80

WATER RESOURCES DIVISION . .
) . OrueEr Nos. 57@3[

- WELLLOG

2-045
(December 1949)

State __Georgia’ © *  County Chatham  Subarea . _ ‘ -

Owner _ City of Savannah

Location _Abercorn and E9th Streat,' Savannah, Georgia -

Drilled by I-ayne-Atlantic Coe . ‘ Addregs

Date May 19'41 —— Casing diam. . o . — - Land-surf. alt. - 18 feet

Source of data Well Cutting ' .
S Enter tzr.De of well, pe’ffomtm: yield, ond drawdown ot end of log)

Comuzramon mm TRigRNuSs | Dern
e Iﬂ.ms@ona, considarable dense, .'L'!.ght gray, re-crystal—
o ]j.g‘a& . TR N { 3u7
- 39 386
80 _heb
: - saccharoid . 20 186
| Tmsstons;” i p— sandy, saccharozkdal, with :
tbmdant Ech:!.noid spinea el _ - 20 506
005 .
' S 620
: I-itnestona, light gray to white, ra-crystallized :
. |sagehatoidal - ‘ 20 WOhQ
Limestcne,*Yight gray to white, re-crystallized C
.......... _|sacchdroidal, sparsely.glaunconitda 20 .660. ..
Limestone,” llght gray: to white, re-crystallized,
saccm&idal, with appreciable amount oi‘ gray 5o 700
‘ 099.3.9.:.-.3.9&?.9.&1-.&55'!,from 010" 155 re_et
Mipocens (107') from-155 to0- 260(Z) feet v S
0ligocene (Suwannee; 651 ) " from 260 to 325 feet '
‘ _-:Ocala(375'+) from 325 to, 700(+) i‘eet
' Posaible Water-Bearing Horizonst = v
Somewhat porous limestone from 310 to 700 i‘eet
e DATE e o SHEET ...2.... OF ....2...

Recorp pY ... Oe_Me _Herrick

U. 3. SOYNENMENT PRINTING OPFICE  16—O1B87-1
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2-002 UNITED STATES
(Drovesir 1B) DEPARTMENT OF THE mrsmon :
GEOLOGICAL SURVEY " - : No. 'GGS &mj
§ WATElR RESOURCEB D!VlSION L" C : i
' ;.. OrmEm Nos. &9

WELL LOG

State __Georgia . County . Chatbam  Subarea _

Owner _Gihy_gr__Smmmh

Location _Abercorn and S9th Street, Savannah, Oeorgia

Address

Drilled by ___mg_A&J.antic Co.
Date ._ M8y j.hl_

RSy

IalJ. Cuttinx;

Source of data

H
Caslng diam. . 20 To2 67 Land-surf alt. ___lﬁ_.tggt

" (Enter type of well, perforatwns, yield, and drawdown at end of log)

commo, | | |
- 30
: - - 40
> 1l:m'.l.’n.n.m— to~ coarst-grainad, sparsely-phosphatic, o] :
with edtasional shell fragments ~ ZTTREUEN TR = 60
[ Sanaj Bsdiun- t3 ‘coarse-grained;: apa.raely-imosphatic, '
e ?ﬁmmn‘-‘- fxagments of pale:greer = 0.
RS Sand", coarse—grained,” sparsely-phosphatic, with freq—
....... _lubnt fragménte of pele green,. sandy, phosphatic. alay ... = B2
e SR soarsé—grained,” apursa]y—phoaphatie, ‘with freg-- -
'@‘Dxxﬁ‘” Enants - gcharoidal,...... = Bly ...
tlay ;i pal ..*grun, sandy “with scatte"'-" fragments of
_____ &ﬁ! 'unds:.“.phnymnc J.i.moatom LR - L8
grod 'bloglq'_, phosphntic o . ) AR5
Cihyj pnfgrun, blaoky,,phosphntic, with éccasiomL <
L ntc* of ‘White ;" sandy; ; S I s
1ight brown;: tiey - '
ﬁﬂiictf‘i}éhbléiiibundant So AR SR £ T I 1
K dight bromn,- *aind):,"*ehurty,ﬂphosphntic, dolemitic o
ﬁiﬂl eqient’ fraguents’of ‘White, re-crystallized, sag~
L qmpm,rossmromua limestone,” with'macro-shells, |
| BryeRoRn ro-naina and. minifam{aam_le ___probab:Lv out- o 200
:__-:'or-phc" & Satin o R '
chn palo zreon, sandy, ‘with:scattersd Iragmnt-s of
white; sandy, phosphatic limsstone =~ - - SN 220 _
Linaatom, dense, sandy, re-crystallizod, Baccharoidal ‘
phosphutic NN I 230
Date Saeer ... oF ._3_.

U, 8, SOVEARBANT PRENTING OFFICT iﬂ'—‘.lm-l

ReCorD BY .3 e'"*l(,_._‘ﬁqrr;ck
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9-063 UNITED STATES
(Deosmiar 1960 DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURYEY "+ .. wo. Gas_ 80
. . WATER RESOURCES DIVISION ', - . '
' ‘ “ . OrEER Nos.
WELL LOG
State Georzil' i Count,y __mm______ Subarea : —
Owner ___z_j_mmcit ) -
Location Abﬂ_%:ﬂ_.m_gﬁh_ﬁmgt._&nnmh,,ﬁam
Drilled by _I_ém:"lﬂ&ntii.&!- Address
Date HHI 19111 o Casing diam. . a : . Land-surf, alt. __18 fast.
Source of data._f'_@.ll_MM . i
L7 (Enter type of well, perfomtwns, yield, and drawdown at end of log)
Comszion o T | T
Linestons; 1ight gray;- sand;y, somenhat weathorod, with S
— - edsksional Wacro-alislls_and. foxasinifers 20 l.2700
A EtonE ;Y ther -dense, “whiteyto cream,” ro-cryst.all:lzecl, ,
.hi_:li‘lr ct__.ﬁ.?&i.“d;_mggimgrmm nth..i‘ommunn of Lo 310
B LS . -
R Lilbstom, nther denaa, whito to cream, re-cr;ystallizocl, ]
e 2 (A RRLY. cadodtdned, foasilifaroua, with foraminifera.of ... 5...|..330
Oligécam & m.ddlo Eoceno Age, htter re-rorked R
ALe | 3b7
39 __|...3B& .
7 ‘ . _ 80 .
_ '?i'light gray_,‘_san@,z._saccharoidnl 20| k86
o Limestons; s 1ight” gra.y, und;y, sacohnroidnl,-i with a.bund- S
;e nt Echinoid_ apinu .20 .. 806
Assstons) o 4499 |_gos
ol 15 620
cq,dal
i : 2 20 .. |..6h0_
stons, light gray to wh:lto, re-crylullised, saco- .
oidal, sparssly glauconitic = - 20 660
t:natom, ght gray to white, re-crystallizad, sacch-
oidal, with appreciable amount of gray : L0 700
Recorp By .. Se Ms H,-_mgk DATE oo - Smmer _.2... oF . 3..
oy ¥, %, SOTERRNIAY PRINTING OPFIEY  10—BLERT-1



e i e e s g
e o UNITED STATES 2z
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY _ No. 6Gs 8o
WATER RESOURCES DIVISION - ' .
oo OTHER Nos.
WELL_ LOG -
State ﬁanrgia_____ County ...__Cha.thnL____ Subarea : ; —
Owner __Gity_nI_Snn.nnah i _
Location .Ahammnij&th_&tmni,_&mh,_ﬁaorgia -
Drilled by LB_ID_O:AﬂAILtiG_..Q!Lo _ Address
Date lhy 19111 - ‘ Casmg dxam D _ :: Land-surf. alt. 18 feat
Sourceofdata__MS - . T ‘ -
TR (Enter type of well, perfomtwns, yield, and drawdown at end of log)
B o L “THICENEss | DerrH
{feet) {feet)

Recoro sy ____Sa._Me_Horrick DATE ._;__-__'._-______-_._____ : . _ SHEET ... 3. oF __.__ 2.

U 3. SOPERNMENT PRINTINS OFFICE 10—o1587-1
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uft, Mbigh]: fossmrims, with scatt

. Ehiigmmnmsmﬁmurn-wa-.—- x = “"313“""‘ .
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_ 12i844; fewdlrdalcitisefl, . -
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BT ) W"
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RN

Vﬁ ILQ,G"

JET
=

—
tHom

R e

O

Owner, > Citx of Savannah a:f ‘3 ST T :

Loca tln e

PhOYS u.uun ...... - R = ai et e -

e an it e RN Pe

“f?.ﬁl; ml;

_Bo.... .._:“zﬁpm- |

4

i 4 nnﬂuourntu-scat,- el IR |
'ah—ehn- ST | S—
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ST ; 10 790
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G-3 CITY OF SAVANNAH DATA



B9-/23-91 15854 & 912 651 &385 WATER OPERRATIONS P.B

p8]

Lo Wjin Bmmie sadbus
X ou?"ﬁdﬁ 3’-1-\7'/(! /4.:,5\”

bELL & WELL. LOCATION

1 WALZ DRIVE NEXT TO JULIETT LOWE SCHOOLX — [SGS has heted oo witam £-miles
01( 5:)“ (ACQL‘C(/ ,-‘y‘r Hae {,'c}‘}/,

#2 BTILES AVENUE BEHIND CITY LOT X S/he /5 mere Hen % ang y
bl ne /0] vy ey,

#3  IN CITY LOT YARD X
#4 BWINNETT STREET AT WEST BOUNDARY AND I—ibx

€5 IN CORNER OF WHITAKER STREET AND PARK AVENUE }(
FORSYTH PARK

#o CORNELL AVENUE BETWEEN WATERS AVENLUE AND -
B, C. SCHOOL

#7 CORNER OF VICTORY DRIVE AND WATERS AVENUE )(
DAFFIN FARK

8O EDBEWOOD RD. AND FIERPONT AVENUE X
BIRL S5COUT PARK - GORDONSTUN

LA COLUMBUS DRIVE AND ABERCORN STREET L
#10 AUGBUSTA AVENUE AT EAST LATHROF ﬂVENUE){

#11 PENNSYLVANIA AVENUE AT HARRISON STHEE1><
' BEHIND FIRE BTATION

12 JSTH STREET AND LINCOLN STREET L
#1353 MONTGOMERY CROSSROADS AT BARTLETT SCHOOL "

14 WINDSOR FOREST DN BRIARCLIFF CIRCLE )(
DOFF WINDBOR ROAD

#15  WILSHIRE ESTATES ON LARGO DRIVE NEAR b IS has [iked ab Lity of Savnsah
TIBET AVENUE #3L

#16  SOUTHEASTERN SHIFYARD X
#17  TRAVIS FIELD ACRDSS FROM AIRFORT TERMINAL X
#18  TRAVIS FIELD NEXT TO QUALITY COURTS MOTELX

#19 TRAVIS FIELD AT EDGE DF RUNWAY BEMIND HANBER){
BUILDING

420 AT END OF SAPELO RDAD - ISLANDWOOD X
WILMINGTON IBLAND

AY
#21 WELLINGTON CIRCLE OFF MILLWARD RDAD ";K
WILMINGTON



H25
#2&6
$27

#28

#29

#30

#31
H3zg

#33

B9,237%1 15: 34 X 912 651 6585

WILMINGTON ISLAND KOAD )4

OFF LARGD DRIVE JUST BEFDRE BERKSHIRE NEST‘)<
AT WATER STORAGE TANK

OFF LEANING DAKE DRIVE - WOODRIDGE ESTATES ><
WILMINGYON ISLAND

BAMBLE ROAD BETWEEN ACL. BLVD AND HIGHWAY 17 L/”/
COFFEE BLUFF AT COFFEE BLUFF ESTATES ,><
BY ST. JDSEFH’8 HDBPITAL ON MCAULEY DRIVE >(

BRYAN WOODS ROAD ~ WILMINGTON ISLAND ){
HIGHWAY 80

BECRBETOWN -~ BARKSDALE DRIVE & RED FOX DRIVE ><

B-2 GEORGETOWN - KING BEORGE BLVD - X
VILLAGE GREEN

CHATHANM PGRKNRY ~ BESIDE SAV BAS DOFFICE ><

JOHNNY FMERCER BLYD & HIGHWAY BOQ - WHITEFMARSH )(

DUTEH I8LAND - HERB RIVER DRIVE -
BETWEEN 401 AND 4005

DUTCH ISLAND - KOLER DRIVE - BET 840 AND 841 x
1-95 & 204 -~ BEHIND CHEVRON STATION ><

1-95 & 204 - ROAD BET. DAYS INN MOTEL aNp Y/
AMOCO STATION - GATEWAY BLWVD.

I~14 & DEAN FDREST RDAD - ADJ. TO ;X
TENNIS CLUR

pUTCH ISLAND - DUTCH ISLAND DRIVE HETWEE%)(
VERDELL DRIVE AND TERRAFIN

WATER OPERRTIONS

P.



89-16/91 l4:da X 912 651 6385 WATER OPERATIONS

) BORE PUMP  CASING CASING  DATE FREQUENCY
'WEJJ. NO, DEPTH SET  LENGTH _ SKT _ DRTLLED _GPM__ OF USE
}WELL #1 10000 175 300" 20" 1954 1200 24 HR/DAY
WELL #6 750" 180° 240" 12" 1949 1400 24 HR/DAY
WELL #7  525' 200 200" 24" 1921 3000 18 HR/DAY
:WELL #9- 710" 220! 267" 20" 1941 1600 24 HR/DAY
WELL #12 550" 200 265" 14" 1920 1500 12 HR/DAY
WELL #13 1000' 210 270" 12" 1956 1300 24 HR/DAY
WELL #14 800" 140 338" 12 1956 700 24 HR/DAY
WELL #15 414" 130 252" 10" 1960 1000 24 HR/DAY
WELL #23 639" 100 320" 16" 1970 1100 20 HR/DAY
WELL #25 540" 200 287" 10" 1973 1100 24 HR/DAY
WELL #27 550" 120° 321" 16" 1981 1470 24 HR/DAY
WELL #36



