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A.1.0 Introduction

IT Corporation (IT) conducted a surface geophysical survey at the Former Motor Pool 1300
(FMP 1300) [Parcels 148(7), and 16(7)] at Fort McClellan (FTMC) in Calhoun County,
Alabama, from October 5 through October 21, 1998, March 9 through March 16, 1999, and
May 8, 1999. The survey was conducted for the U.S. Army Corps of Engineers - Mobile
District, under Total Environmental Restoration Contract Number DACA21-96-D-0018, Task
Order CK005. The geophysical survey objective was to locate buried metal potentially
representing underground storage tanks (UST). Based on the criteria established in the site-
specific field sampling plan (SFSP) for UST identification, typical size anomalies for a 10,000-
gallon UST (8 by 28 feet or 10 by 18 feet) located in logical areas (i.e., adjacent to typical FTMC
gas station foundations) are identified and labeled as USTs. Anomalies that are either a typical
size or in a logical location for a UST are labeled as potential USTs. The survey area was
approximately 78,000 square feet (1.8 acres). The vicinity map (Figure A-1) shows the
approximate location of the FMP 1300 survey area.

To accomplish the objectives of the investigation, an initial site-screening survey was conducted
using magnetic and electromagnetic induction (EM) methods. Ground-penetrating radar (GPR)
was later used in an effort to discriminate between magnetic and EM anomalies caused by the
target USTs and those caused by other subsurface features such as utility vaults or pits
containing significant metallic debris. All geophysical data were processed and color-enhanced
to aid in interpreting subtle anomalies. Following geophysics fieldwork, a survey-grade global
positioning system (GPS) was used to document the location of the FMP 1300 site.

The FMP 1300 site topography is relatively flat. The southern portion of the survey area is
grass-covered, while the northern portion is covered with grass, asphalt, and a concrete pad as
shown on the site map with geophysical interpretation (Figure A-2). The site is bounded on the
west by 4th Avenue, on the east by woods, on the north by a parking lot, and on the south by a
baseball field.

Field procedures used during the investigation are described in Chapter A.2.0 of this survey
report. The data processing methods used during the investigation are presented in Chapter
A.3.0. Geophysical data interpretation and results are presented in Chapter A.4.0. Conclusions
and recommendations derived from the geophysical surveys are presented in Chapter A.5.0. A
description of the equipment and a theoretical discussion of the geophysical methods are

presented in the theoretical background attachment to this report.
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A.2.0 Field Procedures

This chapter describes the field procedures and instruments used to conduct the investigation,

including survey control, data acquisition, and field verification of geophysical anomalies.

A.2.1 Survey Control

The geophysical survey area to be investigated was identified in the site-specific work plan based
on historical site information compiled by IT and the environmental baseline study,
(Environmental Science and Engineering, Inc., 1998). The geophysics crew established a base
grid on 100-foot centers throughout the site. Using the base grid as a reference, the crew marked
control points on 10-foot centers with surveyor's paint to provide the spatial control required of
the investigation. Due to the uncertainty of true field positions inherent when establishing a
survey area using 300-foot fiberglass tapes in the presence of wind and surface obstructions (e.g.,
trees, vehicles, and structures), the lateral precision for the survey areas and anomalies is
estimated to be within +/- 1 foot. Following geophysics fieldwork, a GPS survey was conducted
at the site referencing the U.S. State Plane Coordinate System (Alabama East Zone, North
American Datum 1983). The GPS survey was performed in the real-time kinematic mode, which
provided nominal subcentimeter resolution in XY coordinates for the site.

A detailed site map was hand-drawn in the field. The map includes any surface cultural features
within the survey area, or near its perimeter, that could potentially affect the geophysical data
(e.g., vehicles, overhead utilities, manhole covers). The map also shows reference features, such
as buildings, fences, asphalt patches, or survey monuments that could later aid in reconstructing
the site boundaries. All pertinent reference information documented on the hand-drawn site map
was placed on the site interpretation map (Figure A-2). Included on the site map are GPS
coordinates to help relocate the survey area.

A.2.2 Geophysical Survey

Field Instruments. The magnetic instruments used during the investigation consisted of a
Geometrics Inc. G-858G magnetic gradiometer (G-858G) for collecting survey data and a
Geometrics, Inc. G-856AX magnetometer for collecting magnetic base station data. Time-
domain EM induction equipment consisted of a Geonics Limited EM61 High-Resolution Metal
Detector (EM61) coupled to an Omnidata DL720 digital data logger. Frequency-domain EM
induction equipment consisted of a Geonics Limited EM31 Terrain Conductivity Meter (EM31)
coupled to an Omnidata DL720 digital data logger. Ground penetrating radar equipment
consisted of a Geophysical Survey Systems Inc. Model SIR-2P unit coupled to 200- and/or 400-
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megahertz antennae and a DPU-5400 thermal gray-scale printer. Where required, a Metrotech
9860-BRL EM utility locator was used to verify that linear anomalies seen in the EM31/EM61
data were caused by subsurface pipelines or utilities. A Trimble 4000SSI total station GPS was
used to conduct the civil survey work.

All geophysical data were collected using the following IT standard operating procedures:

ITGP-001 Surface Magnetic Surveys

ITGP-002 Surface Frequency-Domain Electromagnetic Surveys
ITGP-003 Ground Penetrating Radar Surveys

ITGP-004 Surface Time-Domain Electromagnetic Surveys
ITGP-005 Global Positioning System Surveys

ITGP-012 Geophysical Data Management.

The three geophysical techniques of magnetics, time-domain EM, and frequency-domain EM,
were used initially to screen the survey area for large buried metal objects the size of a UST.
These combined methods offer the technical approach most likely to succeed in locating and
delineating large metal objects. Following magnetic and EM data processing and interpretation,
GPR was used to aid with interpreting the source objects responsible for observed magnetic and
EM anomalies. The GPR survey was focused only on those anomalies potentially caused by a

UST.

Field Instrument Base Station. A field instrument base station was established at FMP
1300 to provide quality control for the geophysical survey data collected at the site. The base
station location was chosen to be free of surface and subsurface cultural features that could affect
the geophysical data. Standard field procedures were to occupy the base station and collect
readings with the survey instruments (magnetic, EM31, and EM61) before and after each data
collection session. These base station data were then reviewed to assess instrument operation.
Opening and closing base station file names and average data values were recorded on base
station summary forms.

A.2.2.1 Magnetic Survey

Magnetic Base Station. A magnetic base station was established at FTMC to record the
background fluctuation (diurnal drift) of the Earth’s magnetic field. The magnetic base station
was located in a field of small pine trees on the south side of Sixth Avenue (near Parcel 151).
The magnetic base station location was determined to be free of surface and subsurface cultural
features that could affect the data. A G-856AX magnetometer was used for the magnetic base

station, however, instrument problems were later identified that precluded its use in “drift
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correcting” the G-858G survey data. National Oceanographic and Atmospheric Administration
regional magnetic field data representing the time period of the magnetic survey were later
reviewed, and it was determined that the survey was conducted during a time of quiescence in
the Earth’s magnetic field. The variation of the regional geomagnetic field during data collection
was less than 25 nanoteslas, which is considered negligible for obscuring anomalies caused by
USTs.

G-858G Data Collection. Magnetic field measurements were made with the two sensors of
the G-858G spaced 2.5 feet (0.76 meter) apart; the lower sensor was 2.0 feet above the ground
surface and the upper sensor was 4.5 feet above the ground surface. At the start and end of each
data collection session, approximately 60 readings were recorded with the G-858G at the field
instrument base station to verify that the instrument was operating properly, and to provide a
quantitative record of instrument variation, or drift, during the survey period. A review of these
base station files indicated the instrument was operating properly and instrument drift was within
acceptable limits. Magnetic survey data were collected at 0.5-second intervals (approximately
2.0- to 2.5-foot intervals) along north to south (N-S) oriented survey lines spaced 10 feet apart,

for a total of approximately 8,190 linear feet of survey coverage.

The magnetic data were stored in the internal memory of the G-858G along with corresponding
line and station numbers and the time of acquisition. Magnetic survey data were screened in the
field to assess data quality prior to completing the investigation. All magnetic survey and base
station data were downloaded to a personal computer, backed up on IOMEGA® compatible zip
disks, and are retained in project files. '

A.2.2.2 Time-Domain EM Survey

EM61 Data Collection. Prior to conducting the EM61 survey, the instrument was calibrated
to read zero at the field instrument base station. The EM61 was operated in the wheel mode with
manual triggering, and measurements of the potential difference in the top and bottom coils were
collected. At the start and end of each data collection session approximately 20 readings were
recorded at the field instrument base to verify that the instrument was operating properly, and to
provide a quantitative record of instrument variation, or drift, during the survey period. A review
of these base station files indicated the instrument was operating properly and instrument drift
was within acceptable limits. Survey data were collected at 2.5-foot intervals along N-S and east
to west (E-W) oriented survey lines spaced 5 feet apart, for a total of approximately 31,790 linear
feet of survey coverage. The EM61 data were acquired along perpendicular survey lines to
define anomalies potentially caused by subsurface utilities and improve the geophysical

interpretation of EM61 anomalies as they relate to possible USTs.
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The EM61 data were stored in the digital data logger programmed with corresponding line and
station numbers. EM61 line profiles were reviewed in the field using the DAT61® program to

verify data quality prior to completing the survey. All EM61 survey and base station data were
downloaded to a personal computer, backed up on IOMEGA® compatible zip disks, and are

retained in project files.

A.2.2.3 Frequency-Domain EM Survey

EM31 Data Collection. Prior to conducting the EM31 survey the instrument was calibrated
and the in-phase component zeroed at the field instrument base station. The instrument was
operated in the vertical dipole mode measuring the in-phase and out-of-phase components of the
secondary EM field. At the start and end of each data collection session approximately 20
readings were recorded at the field instrument base station to verify that the instrument was
operating properly, and to provide a quantitative record of instrument variation, or drift, during
the survey period. A review of these base station files indicated the instrument was operating
properly and instrument drift was within acceptable limits. Survey data were collected at 5-foot
intervals along N-S and E-W oriented survey lines spaced 10 feet apart, for a total of approxi-
mately 16,190 linear feet of survey coverage. The EM31 data were acquired along perpendicular
survey lines to provide better definition of anomalies potentially caused by subsurface utilities,
and to improve the geophysical interpretation of EM31 anomalies as they relate to possible
USTs.

The EM31 data were stored in the digital data logger programmed with appropriate line and
station numbers. EM31 line profiles were reviewed in the field using the DAT31® program to
verify data quality prior to completing the survey. All EM31 survey and base station data were
downloaded to a personal computer, backed up on IOMEGA® compatible zip disks, and are
retained in project files.

A.2.2.4 Anomaly Verification and GPR Survey

Anomaly Verification. Preliminary color-contour maps of the magnetic, EM61, and EM31
data were generated and field-checked to differentiate between anomalies caused by surface and
subsurface sources. Geophysical anomalies verified as being caused by surface features were
labeled as such on the field data maps. Geophysical anomalies suspected to be caused by
underground utilities were verified with an EM utility locator. The locations of confirmed
utilities were placed on the site map. Anomalies caused by buried metallic objects potentially
representing a UST were carefully located in the field and marked on the site map for further

characterization with GPR.
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GPR Data Collection. Ground penetrating radar data were collected to discriminate between
EM and magnetic anomalies potentially caused by USTs from those caused by significant buried
metallic debris, metal reinforced utility vaults and junction boxes, or localized concentrations of
metal. The GPR survey included acquisition of approximately 4,440 linear feet of data using the
200- and 400-megahertz antennas. The digital GPR data were recorded semicontinuously (32
scans per second) as the antenna was hand-towed across the survey lines. Control points were
marked on the GPR records using a hand-held switch located on the antenna unit. The GPR data
were field-reviewed in real time on a color monitor, stored in the internal memory of the
instrument, and later downloaded to a personal computer. The GPR data were printed in the
field as the survey progressed using a high-resolution thermal gray-scale printer. All GPR
survey data were backed up on compact discs, and are retained in project files.
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A.3.0 Data Processing

Color Contour Maps. Contour maps of magnetic, EM61, and EM31 data were generated
using the OASIS Montaj® geophysical mapping system from Geosoft, Inc. These maps were
color-enhanced to aid with interpreting subtle anomalies. Select contour maps from this site are
presented as Figures A-3 through A-9.

A series of data processing steps were required to generate the contour maps. G-858G magnetic
gradiometer data were downloaded from the field instrument and converted to an ASCII file
using Geometrics, Inc. MAGMAP® program. EM61 and EM31 data were downloaded from the
data loggers and converted to ASCII files using DAT61® and DAT31® software from Geonics,
Inc. The ASCII data files were then reviewed to assess line numbers, station ranges, and overall
data quality. Field data file names and corresponding base station data files were recorded on the
data file tracking form. Data screening results were then recorded on the base station summary
form. Following data quality assessment, geometry corrections to field data files were made, if
necessary, using a text editor, and were recorded on the geophysical data editing form.

Final, corrected magnetic and EM data files containing local geophysical station coordinates (X,
Y) and the geophysical measurement (Z) were converted to OASIS Montaj format and imported
into the geophysical mapping software. All data files within the Geosoft database were reviewed
in profile form to verify completeness of data editing. The data were then gridded with a
bidirectional gridding module using an Akima spline. The grid cell size for the magnetic, EM61,
and EM31 data was chosen to be 2.5, 2.5, and 5.0 feet, respectively. A color-contouring scale
was selected to enhance data anomalies of interest to this investigation. The names of files
generated and processing parameters used were recorded on data processing forms. Final
processed map names are shown in the data processing box found in the lower left corner of each
contour map presented. All completed forms of magnetic and EM data collected during the

Investigation are retained in project files.

GPR Profiles. Select GPR profile data were processed using the Gradix® data processing and
interpretation system from Interpex Limited, and are presented as Figures A-10 and A-11. The
GPR data were trace balanced and gained using an automatic gain control function. A color
amplitude scale was then chosen to enhance features of interest. Following GPR processing, the
data were imported to Microsoft WORD® to produce color figures. GPR data file names are
shown below each profile. All GPR data are stored on compact disks and retained in project

files.
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A.4.0 Interpretation of Geophysical Data

The methods by which the geophysical data were interpreted, and the results of that
interpretation are described in this chapter.

Figure A-2 presents the site map with geophysical interpretation. The interpreted color-contour
map of G-858G total magnetic field for the upper sensor is presented as Figure A-3. Interpreted
color-contour maps of EM61 bottom coil data acquired along N-S and E-W survey lines are
presented as Figures A-4 and A-5, respectively. Interpreted color-contour maps of EM31
conductivity and in-phase component data collected along N-S survey lines are presented as
Figures A-6 and A-7, respectively. Interpreted color-contour maps of EM31 conductivity and in-
phase component data collected along E-W survey lines are presented as Figures A-8 and A-9,
respectively. Four GPR profiles deemed most useful in further characterizing anomalies
identified in the EM and magnetic data are presented as Figures A-10 and A-11. The locations
of these GPR profiles are shown on Figure A-2. A theoretical background is presented as an
attachment to this report. This attachment discusses the factors influencing the observed
geophysical response for the various methods and equipment used to conduct the FMP 1300
survey.

In addition to the geophysical interpretation and GPR line locations, the site map (Figure A-2)
contains detailed information on reference features (e.g., asphalt and concrete pavement,
buildings, and fences), so that the survey area and geophysical anomaly locations can be
relocated in the future. Anomalies shown on the site interpretation map correspond to those seen
in the magnetic, EM, and GPR data. Surface reference features shown on the site interpretation
map were translated from the hand-drawn site map made in the field, and the map contains GPS
survey coordinates.

A.4.1 Data Interpretation Criteria

Color Contour Map Anomalies. Anomalies shown on the magnetic and EM contour maps
range from high to low values and from negative to positive, depending on the type of data
displayed. The observed anomalies in the contour map of G-858G total magnetic field for the
upper sensor have values above and below the average magnetic field intensity of 50,800 nT for
Anniston, Alabama. The typical magnetic data response to near-surface ferrous metallic debris
is an asymmetric south high/north low signature. The characteristic EM61 response over a
buried metal object shows a positive-amplitude signal, with signal strength dependent upon the

size of the object, distance from the transmitter/receiver coils, and the type of material. Upper
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and lower receiver coils readings are processed to determine a differential value that can be used
to approximate the depth of source objects in the data. Although all EM61 data were evaluated
during interpretation, only the bottom coil EM61 data is presented in the report because these
data are most sensitive to buried metal objects. The characteristic EM31 anomaly over a near-
surface metallic conductor consists of a narrow zone having strong negative amplitude centered
over the target and a broader lobe of weaker, positive amplitude on either side of the target. As
the depth of the target feature increases, the characteristic EM31 response changes to a positive

amplitude centered over the target.

Anomalies present on the contour maps of magnetic, EM61, and EM31 data were first field-
checked and correlated with known metallic surface objects and other cultural surface features so
that anomalies caused by subsurface sources could be determined. Many of the high-amplitude
anomalies seen in the contour maps of the magnetic, EM61, and EM31 data (Figures A-3
through A-9) are caused by cultural features including fences, buildings, underground utilities,
and metallic debris. These anomalies, as well as anomalies identified to be caused by source
objects the size of a UST, are labeled on each of the contour maps and are discussed in the
following text. Several anomalies interpreted to be caused by discrete, buried metal objects
smaller than a UST are not discussed in the text.

UST Anomaly Identification. Each anomaly potentially caused by a UST is indicated by red
shading and designated by an alphanumeric symbol with a number in parenthesis on the
geophysical interpretation map, color-contour maps, and GPR profiles. The number shown in
parenthesis indicates the anomaly type and potential for the source object to be a UST.
Geophysical anomalies most likely to be caused by USTs are designated with a (1) in
parentheses. Geophysical anomalies with a ranking of (2) are more uncertain and may be
interpreted as a metallic source object other than a UST, although there is potential for the
anomaly to be caused by a UST. Anomalies with a ranking of (3) are highly uncertain and
generally interpreted to be caused by a source object other than a UST.

The qualitative numerical rankings of anomalies is based on the geophysical response from all
the methods used to conduct a survey, although the ranking is highly weighted on the GPR
system response. Rank (1) anomalies most often occur at open sites away from surface and
subsurface cultural interference, and at very small sites where a geophysical survey is conducted
to confirm the existence of a tank in a specified area.

Typically in open areas, a rank (1) geophysical anomaly shows the following characteristics in
the data:
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¢ High-amplitude signal strength in two or more of the site-screening methods
(magnetic, EM61, and EM31 data)

¢ Location in an area that cannot be linked to another possible source object (e.g.,
buried utility, structures, and fences)

e Source geometry seen in the GPR reflection data that is consistent with a UST.

Clearly in the portions of the site near surface cultural interference it is highly unlikely for a
geophysical anomaly to be ranked (1), even though the source object seen in the data could be a
tank. Most rank (2) anomalies have the potential to be a UST, but often lack conclusive GPR
data over the source object. Rank (2) anomalies typically show favorable magnitude and signal
characteristics in the magnetic and EM data; however, since the dimensions and geometry of the
source object may not be resolved and mapped; the feature is not ranked (1). Rank (3) anomalies
usually occur in one or two data sets and the results lack conclusive GPR data over the source
object. Rank (3) anomalies are interpreted to be caused by a source object other than a UST.

According to the SFSP criteria anomalies that are found of typical size and in logical areas for
USTs (i.e., adjacent to typical FTMC gas station foundations) will be identified and labeled as
USTs. Anomalies that are of typical sizes but not in logical locations will be labeled as potential
USTs.

A.4.2 Former Motor Pool 1300 Data Interpretation
Three geophysical anomalies not explained by known surface or subsurface cultural features are
labeled A-1(2), A-2(2), A-3(2) on the data maps and profiles and discussed below.

Anomaly A-1(2). Anomaly A-1(2) is located at (65E, 292N) and occurs in all three site-
screening methods of investigation. A complex of two high-amplitude magnetic anomalies
southwest of the reinforced concrete pad makes direct correlation with Anomaly A-1(2) difficult.
The southwesternmost part of the complex magnetic response, that is closest to the interpreted
source location, has a magnitude of approximately 4,000 nanoteslas (Figure A-3). Anomaly A-
1(2) has a low-amplitude response in the EM61 data, approximately 300 millivolts (mV)
(Figures A-4 and A-5), and a subtle response in the EM31 data (Figures A-6 and A-9). The
location of the source object at the southeast end of a northwest-trending pipeline is evident in
the EM61 data. The GPR reflection data (Figure A-10) show a buried source object at the end of
the pipeline as well. The source object, approximately 5 by 8 feet, could be a transfer pit or
valve box associated with the aforementioned utility, or a small UST. According to the criteria
established in the SFSP for UST identification, Anomaly A-1(2) is a potential UST since it does
not represent a typical size for a 10,000-gallon UST, but is located in a logical area for a UST.
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Anomaly A-2(2). Anomaly A-2(2) is located at (60E, 310N) and correlates quite well with the
northeasternmost part of the magnetic anomaly complex located southwest of the concrete pad.
In the EM61 data, Anomaly A-2(2) appears as a low-amplitude response of approximately 100
mV. The anomaly is not apparent in the EM31 data due to interference from the concrete pad.
The GPR reflection data (Figure A-10) show a buried source object at an estimated depth of 3 to
4 feet. The location of the anomaly is most evident in the EM61 data. The source object,
approximately 5 by 8 feet, could be a transfer pit or valve box associated with a lateral utility
from the concrete pad, or a small UST. According to the criteria established in the SFSP for UST
identification, Anomaly A-2(2) is a potential UST since it does not represent a typical size for a
10,000-gallon UST, but is located in a logical area for a UST.

Anomaly A-3(2). Anomaly A-3(2) is located at (90E, 340N) and appears as a low-amplitude
anomaly in the EM61 data, approximately 80 mV. The anomaly is not apparent in either the
magnetic or EM31 data due to interference from the nearby concrete pad and a nearby pipeline.
The GPR reflection data (Figure A-11) show a buried source object at the location of the EM61
anomaly and a N-S trending pipeline. Both have a similar GPR signature in terms of depth
(approximately 2 to 3 feet) and source object diameter. Anomaly A-3(2) is interpreted to be
caused by a section of pipe; however, a very small UST could generate a similar EM61 response.
According to the criteria established in the SFSP for UST identification, Anomaly A-3(2) is a
potential UST since it does not represent a typical size for a 10,000-gallon UST, but is located in
a logical area for a UST.
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A.5.0 Conclusions and Recommendations

A surface geophysical survey using magnetic, EM and GPR methods was conducted on October
5 through October 21, 1998, March 9 through March 16, 1999, and May 8, 1999 at the Former
Motor Pool 1300 site. The objective of the survey was to locate buried metal representing USTs.

Three geophysical anomalies were identified in the FMP 1300 geophysical data. The sources of
Anomalies A-1(2) and A-2(2) are located at approximately (65E, 292N), and (60E, 310N),
respectively. Both of these objects appear to be approximately 5 feet wide and 8 feet long.
Although each of these features have geometry somewhat consistent with that of a UST, and are
located within a logical area for placement of a UST, the anomalies do not appear to be large
enough to represent a 10,000-gallon UST. Based on criteria established in the SFSP, Anomalyv
A-1(2) and A-2(2) are potential tanks. The source of Anomaly A-3(2) is located at approximate
coordinates (90E, 340N), and has dimensions and geometry more likely caused by a section of
pipe than a UST. However, a very small UST could cause a similar geophysical response to that
observed, and the anomaly is located within a logical area for placement of a UST. Based on the
SESP criteria, Anomaly A-3(2) is a potential tank since the anomaly does not appear to be large
enough to represent a 10,000-gallon UST.

A hand sketched site map and GPS survey of site features provided a permanent record of the
survey boundaries and anomalies located. Positions on the geophysical interpretation map
(Figure A-2) are conservatively estimated to be accurate to within +/- 1 foot.

Pipeline locations are indicated on the site interpretation map where evident in the geophysical
data. However, the map should not be considered clearance for exploratory trenching or other
invasive investigations. Utility clearances must be obtained from local utility companies prior to

invasive investigations.
Beyond the recommendation above, and based on the objectives and results of the geophysical

survey presented in this report, no further geophysical work is recommended at the FMP 1300

site.
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List of Acronyms

EM electromagnetic induction

EM31 Geonics Limited EM31 Terrain Conductivity Meter
EM61 Geonics Limited EM61 High-Resolution Metal Detector
G-858G Geometrics Inc. G-858G Magnetic Gradiometer

GPR ground-penetrating radar

mV millivolts

nT nanoteslas

nT/m nanoteslas per meter

UXxO unexploded ordnance
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1.0 Magnetic Method

The magnetic instruments used during the Fort McClellan surface geophysical surveys were a

Geometrics, Inc., G-858G "walking mode" Magnetic Gradiometer (G-858G) for acquiring survey
data and a Geometrics, Inc., G-856 Magnetometer for collecting magnetic base station data.

The G-858G, which is an optically-pumped cesium vapor instrument, measures the intensity of
the Earth’s magnetic field in nanoteslas (nT) and the vertical gradient of the magnetic field in
nanoteslas per meter (nT/m). The vertical gradient is measured by simultaneously recording the
magnetic field with two sensors at different heights. To determine the vertical magnetic gradient,
the upper sensor reading is subtracted from the lower sensor reading, and the result is then
divided by the distance between the sensors. The distance between sensors for this investigation
was 2.5 feet (0.76 meter). The vertical magnetic gradient measurement allows for better

definition of shallower anomalies.

During operation of the G-858G magnetic gradiometer, a direct current is used to generate a
polarized monochromatic light. Absorption of the light occurs within the naturally precessing
cesium atoms found in the instrument's two vapor cells or sensors. When absorption is complete,
the precessing atoms become a transfer mechanism between light and a transverse radiofrequ-
ency field at a specific frequency of light known as the Larmor frequency. The light intensity is
used to monitor the precession and adjusts the radiofrequency allowing for the determination of

the magnetic field intensity (Sheriff, 1991).

The Earth’s magnetic field is believed to originate in currents in the Earth’s liquid outer core.
The magnetic field varies in intensity from approximately 25,000 nT near the equator, where it is
parallel to the Earth’s surface, to approximately 70,000 nT near the poles, where it is perpendic-
ular to the Earth’s surface. In Alabama, the intensity of the Earth’s magnetic field varies from

50,000 nT to 51,000 nT, and has an associated inclination of approximately 54 degrees.

Anomalies in the Earth’s magnetic field are caused by induced or remnant magnetism. Remnant
magnetism is caused by naturally occurring magnetic materials. Induced magnetic anomalies
result from the induction of a secondary magnetic field in a ferromagnetic material (e.g.,
pipelines, drums, tanks, or well casings) by the Earth’s magnetic field. The shape and amplitude

of an induced magnetic anomaly over a ferromagnetic object depend on the geometry, size,
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depth, and magnetic susceptibility of the object and on the magnitude and inclination of the
Earth’s magnetic field in the study area (Dobrin, 1976; Telford, et al., 1976). Induced magnetic
anomalies over buried objects such as drums, pipes, tanks, and buried metallic debris generally
exhibit an asymmetrical, south high/north low signature (maximum amplitude on the south side
and minimum on the north). Magnetic anomalies caused by buried metallic objects generally
have dimensions much greater than the dimensions of the objects themselves. As an extreme

example, a magnetometer may begin to sense a buried oil well casing at a distance of greater than
50 feet.

The magnetic method is not effective in areas with ferromagnetic material at the surface because
the signal from the surface material obscures the signal from any buried objects. Also, the
presence of an alternating current electrical power source can render the signal immeasurable
because of the high precision required in the measurement of the frequency at which the protons
precess (Breiner, 1973). The precession signal may also be sharply degraded in the presence of
large magnetic gradients (exceeding approximately 600 nT/m).

The magnetic field measured at any point on the Earth’s surface undergoes low-frequency diurnal
variation, called magnetic drift, associated with the Earth’s rotation. The source of magnetic drift
is mainly within the ionosphere, and its magnitude is sometimes large enough to introduce
artificial trends in survey data. The G-856 base station magnetometer was used to record this

drift for removal from the G-858G survey data during processing.

Applications of the magnetic method include delineating old waste sites and mapping
unexploded ordnance (UXO), drums, tanks, pipes, abandoned wells, and buried metallic debris.
The method also is useful in searching for magnetic ore bodies, delineating basement rock, and

mapping subsurface geology characterized by volcanic or mafic rocks.
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2.0 Frequency-Domain Electromagnetic Induction Method

Frequency-domain electromagnetic induction (EM) equipment used during this investigation
consisted of a Geonics EM31 terrain conductivity meter (EM31) coupled to an Omnidata DL720
digital data logger. The EM31 consists of a 12-foot-long plastic boom with a transmitter coil
mounted at one end and a receiver coil at the other. An alternating current is applied to the
transmitter coil, causing the coil to radiate a primary EM field. As described by Faraday's law of
induction, this time-varying magnetic field generates eddy currents in conductive subsurface
materials. These eddy currents have an associated secondary magnetic field with a strength and
phase shift (relative to the primary field) that are dependent on the conductivity of the medium.
The combined effect of the primary and secondary fields is measured by the receiver coil
in-phase (in-phase) and 90 degrees out-of-phase (quadrature) with the primary field. Most
geologic materials are poor conductors. Current flow through geologic materials takes place
primarily in the pore fluids (Keller and Frischknecht, 1966); as such, conductivity is
predominantly a function of soil type, porosity, permeability, pore fluid ion content, and degree
of saturation. The EM31 is calibrated so that the out-of-phase component is converted to
electrical conductivity in units of millisiemens per meter (McNeill, 1980), and the in-phase
component is converted to parts per thousand of the secondary field to the primary EM field.
The in-phase component is a relative value that is generally set to zero over background materials

at each site.

The depth of penetration for EM induction instruments depends on the transmitter/receiver
separation and coil orientation (McNeill, 1980). The EM31 has an effective exploration depth of
approximately 18 feet when operating in the vertical dipole mode (horizontal coils). In this
mode, the maximum instrument response results from materials at a depth of approximately
two-fifths the coil spacing (or, approximately 2 feet below ground surface with the instrument at
the normal operating height of approximately 3 feet), providing that no large metallic features
such as tanks, drums, pipes, and reinforced concrete are present. Single buried drums typically
can be located to depths of approximately 5 feet, whereas clusters of drums can be located to
significantly greater depths if background noise is limited or negligible. In the horizontal dipole
mode (vertical coils), the EM31 has an effective exploration depth of approximately 9 feet and is
most sensitive to materials immediately beneath the ground surface.
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The EM31 generally must pass over or very near a buried metallic object to detect it. Both the
out-of-phase and in-phase components exhibit a characteristic anomaly over near-surface
metallic conductors. This anomaly consists of a narrow zone having strong negative amplitude
centered over the target and a broader lobe of weaker, positive amplitude on either side of the
target. For long, linear conductors such as pipelines, the characteristic anomaly is as described
when the axis of the coil (instrument boom) is at an angle to the conductor. However, when the

instrument boom is oriented parallel to the conductor, a positive amplitude anomaly is obtained.

The application of frequency-domain EM techniques includes mapping conductive groundwater
contaminant plumes in very shallow aquifers, delineating oil brine pits, landfill boundaries and
pits and trenches containing buried metallic and nonmetallic debris, and locating buried pipes,

cables, drums, and tanks.
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3.0 Time-Domain Electromagnetic Induction Method

Time-domain electromagnetic induction equipment used during this investigation consisted of a
Geonics EM61 high-resolution metal detector (EM61) coupled to an Omnidata DL720 digital
data logger. The EM61 consists of one transmitter and two receiver coils each 1-meter square.
The transmitter and one receiver coil are coincident within the instrument; the second receiver
coil is separated by 0.5 meters. Comparison of the readings in the two receiver coils allows for
discrimination between shallow and deeply buried metal objects. In operation, a pulse of current
in the transmitter coil generates a primary magnetic field that induces eddy currents in nearby
metallic conductors, as described by Faraday's law of induction. These eddy currents produce
secondary magnetic fields that are measured by the time-dependant, decaying voltage they

produce in the receiver coils.

The internal electronics of the EM61 are designed such that readings are taken in a very narrow
time window following transmitter turnoff. The measurement of secondary fields in the absence
of a primary field allows for the high sensitivity measurements obtained with the system. Since
the current ring diffuses down and outward, readings taken immediately after current shutoff are
most affected by near-surface conditions and the later readings by the electrical properties of the

deeper subsurface.

The EM61 is generally adjusted in the field to have a zero millivolts (mV) response over
background conditions.

The EM61 depth of penetration depends primarily on the size of the target, and to a lessor degree
on the type of metal (Geonics, 1997). The EM61 has an effective exploration depth in excess of

10 feet for locating large conductive features, such as tanks.

The EM61 generally must pass over, or very, near a buried metallic object to detect it. The
EMS61 characteristic anomaly consists of readings elevated 10 to 20 mV above background for
small conductors and up to several thousand mV for large conductors, such as tanks. For
mapping long, linear conductors, the EM61 data is most useful when measurements are taken

perpendicular to the orientation of the conductor.
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The application of near-surface time-domain EM techniques with instruments such as the EM61,
includes detecting and mapping metallic objects (buried pipes, cables, drums, and tanks), and

mapping the boundaries of landfill, pits or trenches containing buried metallic debris.
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4.0 Ground-Penetrating Radar Method

Ground-penetrating radar (GPR) equipment used during this investigation consisted of a
Geophysical Survey Systems, Inc. Model SIR-2P equipped with 200- and 400-megahertz

monostatic antennas, and a DPU-5400 high-resolution thermal gray-scale printer.

When conducting a GPR survey, an antenna containing both a transmitter and a receiver is pulled
along the ground surface. The transmitter radiates short pulses of high-frequency (center
frequencies in the range of 200 to 400 megahertz EM energy into the ground. The EM wave
propagates into the subsurface at a velocity determined by the electromagnetic properties _
(primarily dielectric constant) of the medium through which the wave travels. When the wave
encounters the interface of two materials having different electromagnetic properties, such as
between soil and an underground storage tank, a portion of the energy is reflected back to the
surface where the receiver measures its amplitude and time of arrival. The magnitude of the
reflection is an indication of the degree of contrast in the electrical properties of the interface
producing the reflection—the greater the contrast, the greater the amplitude. The time of the
reflection arrival indicates the relative depth of the source of the reflection. The reflection is
often seen as a characteristic triplet that is the result of the receiving antenna response and of
multiples generated along the propagation path. The received signal is transmitted to a control

unit, displayed on a color monitor, and saved on the control unit’s digital hard drive.

As predicted by Maxwell's equations for a propagating EM wave, two kinds of charge flow are
generated by the associated alternating electric and magnetic fields (Ulriksen, 1982). The charge
flows are conduction and displacement currents. The conduction current term is predominant at
lower frequencies, and conduction currents are used in the EM induction method. At the higher
frequencies used in the GPR method, the displacement current term becomes predominant

because the high frequencies will set bound charges in motion, causing polarization.

The physical properties that describe the movement of charges by conduction and displacement
currents are the conductivity and the dielectric constant of the medium, respectively. Conduct-
1vity is a measure of the ease with which charges and charged particles move freely through the
medium when subjected to an external electric field. The dielectric constant, or its value normal-

ized by the dielectric constant of free space called the relative dielectric constant, is a measure of
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how easily a medium polarizes to accommodate the EM fields of a propagating wave (Keller and
Frischknecht, 1966).

Although conductivity has a smaller effect on the transmission of EM waves emitted from a GPR
unit, it has an important effect on the attenuation of the waves (Ulriksen, 1982). Highly conduc-
tive media will attenuate the EM signal rapidly and restrict depth penetration to the first several
feet. Highly resistive (poorly conductive) media allow deeper penetration. The frequency of the
transmitted waves also affects the depth of penetration. Lower frequencies penetrate deeper but
have lower resolution, whereas higher frequencies can resolve smaller objects and soil layers at
the expense of depth penetration. At many sites in the southeastern United States, heavy clay
soils are relatively conductive and depth of penetration is often limited to 5 feet or less. At some

sandy sites, typical of coastal regions, GPR depth of penetration has exceeded 8 feet.

In unconsolidated materials, conduction occurs predominantly through pore fluids (Keller and
Frischknecht, 1966). Therefore, changes in pore fluid content, porosity, permeability, and degree
of saturation will affect reflected and refracted EM signals. Backfilled trenches, in which there
may be different compaction densities relative to the surrounding area, can be identified by low
to moderate amplitude reflections. When the target of a GPR survey is a metallic conductor such
as metal pipes and cables, drums, tanks, or ammunition shells, the reflections have high
amplitude because of the nearly complete reflection of the EM wave from the metallic conductor.
Thus, the property of total reflection makes metallic targets well suited for detection within the
range of the GPR unit. No reflections will occur from below the metallic conductor, although
multiples are common. The edges of metallic reflectors will generally exhibit diffraction patterns
as a result of the transmitting and the receiving antennae being unfocused and emitting and
receiving from a 45-degree cone. The cone causes the radar to receive reflections from objects
that are ahead of it, at times later than an object at the same depth directly below the antennae.

As the radar approaches an object, the reflection becomes earlier in time, with the earliest
reflection taking place when the radar is directly above the object. A complimentary pattern
occurs as the antenna moves away from the object, resulting in the characteristic hyperbolic

shaped anomaly on GPR profiles characteristic of small, subsurface metallic objects.
Applications of GPR include delineation of pits and trenches containing metallic and nonmetallic

debris; location of buried pipes, drums, and underground storage tanks; and mapping of landfill

boundaries and near-surface geology.
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA/ COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢

Collection Date: / O -—93\ - q 8

ti de: -148-
Location Code: FTA-148-GP01 Collection Time: }«.’ 15~

Sample Number: DB0001

Sample Name: FTA-148-GP01-SS-DB0001-REG Start Depth: Q)
Sampling Method: HA End Depth: i
Containers
Analytical Suite Flt Frtn Qty Size Units Type

Sample Team: ﬁ e, S )\D&+

Commentszwgcg@ g;[ STAIOLens  S7ee l)A& ﬂg@{;. u'\x:;m /‘)SAIMLT

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA/COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date: J D ,9\\ - q 4

tion Code: -148-
Location Code: FTA-148-GP01 Collection Time: ‘430

Sample Number: DB0002
Sample Name: FTA-148-GP01-DS-DB0002-REG Start Depth:

Sampling Method: DP End Depth: Q

Containers
1Suite  Flt FrtnQty Size

Sample Team: ﬂ”ej\); qun://

Comments:Jze__Q%AL’ %’

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Site: Former Motor Pool Area 1300 (Parcel 148, 1¢

Project:

NTE!RE

i

/25 /g

Sample Collection Log

Location Code: FTA-148-GP01

Sample Number:

DB3001

Manager: Jeanie Yacoub

Sample Name: FTA-148-GP01-GW-DB3001-REG
Sampling Method: PP

Analytical Suite

Containers

Fit Frtn Qty Size

merAacs Th <2

Units

Type

RFA / COC Number:

Collection Time:

774645 Fort McClellan

Collection Date:

Start Depth:
End Depth:

bf n

/~27-98 <o

/472

Sample Team: /. MATHES

}(E Yz /-) RrlaLy

PURGE RECORD:

Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(ft) (mV)  (SU) (mS/cm) (NTU) (ppm) © (gal)
390 | a2t | /90 |Goo | 4fg | 286 | 279 | /987 &
1347 /257 | /T S89 | 422 | & 206 | 1927 ;7
1255 | 1209 | 06 (Gaz|ag | # | 495 | /50 | 1T
/#03 | 350 6F 594|427 | @ 7.8 | s9.87 r

Sample:

Logged BY / Date: ﬁ/‘é ,27-%F Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
CORPORATION

Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA /COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date: , O’D\\ __q%

Location Code: FTA-148-GP02 . . .
Collection Time: 1520

Sample Number: DB0003

Sample Name: FTA-148-GP02-5S-DB0003-REG Start Depth: D
Sampling Method: HA End Depth: |
Containers
. . ¢ . .
:‘f\nalytlffﬂvWSulte Fit FrtnQty Size Units Type . Sample Team: ﬂ“ e S\\ o l“"

Comments: v pryion dakes W Stawless Steel  hand Aw%om N SR =TS
ASphac

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Sample Collection Log

Project' 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA /COC Number:
Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date: lO -2\ _C\ 9
Location Code: FTA-148-GP02 . . ~
Collection Time: ) N3s5™
Sample Number: DB0004
Sample Name: FTA-148-GP02-DS-DB0004-REG Start Depth: 8
Sampling Method: DP End Depth: )9

Containers
Analytical Suite Flt Frtn Qty Size Units Type

Sample Team: R“er\)= SI/\ org

Comments: 'RQQuSQ\ e \)

\Iem'p well 1wernlled

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Location Code:
Sample Number:
Sample Name:
Sampling Method.:

Analytical Suite

Site:

Sample Collection Log

Project:

Containers

Fit Frtn Qty Size Units

Type

Former Motor Pool Area 1300 (Parcel 148, 1¢
FTA-148-GP02

DB3002
FTA-148-GP02-GW-DB3002-REG

PP

1L

3

40

774645 Fort McClellan

Manager: Jeanie Yacoub

S7/4%
/97 Sm—
RFA /COC Number:
Collection Date: /-7 7- 99
Collection Time: /S 4D
Start Depth:
End Depth:

Sample Team: _ 77 Masires

Levin Aireco

PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume

P (f0) (mV) (SU) (mS/cm) (NTU) (ppm) ©) (gah)

478 | s387 | 37 |7.21] H6 | 767 | 187 [ 272 &
/5”73 (4.0t | 77 1697 4820 | & ,7% 857 /

S 7.

B 00 | 41 (637 520 | 289 | 17 | /Z fg 2-
7248 1413 | 36 |LI8|SHeS ;24| .78 | /842 | 3
/53% |

Sample:
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA /COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢
Location Code: FTA-148-GP03

Collection Date: } 0-21- 4<%
1450

Collection Time:

Sample Number: DB000S
Sample Name: FTA-148-GP03-SS-DB0005-REG Start Depth: 1O

Sampling Method: HA End Depth: |

Containers

Sample Team: ' \ )

Comments: 0 . | coTES “’II S‘mejeas Stee) }m»é Augc.gl U\w&’/&

AspharT

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA / COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date: l D _ &\ - q %
Location Code: FTA-148-GP03

Collection Time:
Sample Number: DB0006 \S00
Sample Name,‘ FTA-148—GP03-DS-DB0006-REG Start Depth.- %

Sampling Method: DP End Depth: YD

Containers
Flit FrtnQty Size Units Type

Anal

. Sample Team: Q\)en)i Shopt

Comments: RQQ(AS% 10° . ’E:_,W‘B Wel\ \palalled 2.9

Dlerdy o8 coales

Sketch Location:
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Sample Collection Log

774645 Fort McClellan

PrOJ CCt' Manager: Jeanie Yacoub
RFA/COC Number:
Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date: 10-25.9L
Location Code: FTA-148-GP03 -
Collection Time: \VLZS
Sample Number: DB3003
Sample Name: FTA-148-GP03-GW-DB3003-REG Start Depth: nJA
Sampling Method: PP End Depth: '
Containers
Ana] ytlca | Suite Fit Frin Qty S v t?.”., Type Sample Team: MSA(\mE‘

VOLATIL

M=ChliTY

T

DD

Fo~  pan PrnAwmsTEAS -

" | PURGE RECORD: DR Zooz Ms (DR 2503 M%D
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(ft) (mV)  (SU) (nS/cm) (NTU) (ppm) © (gal)
MS Jom
- 717,

‘20 | (.9 S |6.3g) 7170 ey V3L 2o

(1S - L | b.2y] BN U 3.0 i 26 . (5
Sample:

Logged BY / Date: Reviewed BY / Date:
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Sample Collection Log

774645 Fort McClellan

PrOJ eCt. Manager: Jeanie Yacoub
RFA/COC Number:
L CS:,e: i;xzn::;\'lo:or:ool Area 1300 (Parcel 148, 1¢ Collection Date: |0-28-G 5
1 N - .\‘
ocation C.ode P03 Collection Time: 1225
Sample Number: D iﬁmb S
Sample Name: FTA{148 @ GW@MS Start Depth: A /
Sampling Method: PP ~ DR 300 3 End Depth: N
Containers
,A"]f]_yt,lcal Suite Fit F_'ft“, Qty S Umts Type Sample Team: N\%n{'
MCaning
» I
(owsti®)d A PAAMETINS
PURGE RECORD: -
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(ft) (mV)  (SU) (mS/cm) (NTU) (ppm) © (gah)
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Manager: Jeanie Yacoub

Project:

RFA/COC Number:

o F Motor Pool Area 13
Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date:  (0-15-98

Location Code: FTA-148¢GP08 6Po Collection Time: (225

Sample Number: (DB3004-MSD

Sample Name: FTA-148GP08)GW-DB3004-MSD Start Depth: A /A (
Sampling Method: PP DR 203 End Depth: 2

Containers
Flt FrtnQty Size Units Type

N
Sample Team: Mc")/i*“ g

Analytical Suit

(voL

MECan,

CoUetred A FPAMueTsNg

PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(ft) (mv)  (SU) (mS/cm) (NTU) (ppm) © (gal)
Ses aaez,\
Sample:
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Proiect: 774645 Fort McClellan
J * Manager: Jeanie Yacoub
RFA/COC Number:
Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ )
Collection Date: - .
Location Code: FTA-148-GP04 10 j\ég‘ A%

Collection Time: 5o =5~

Sample Number: DB0007

Sample Name: FTA-148-GP04-SS-DB0007-REG Start Depth: ()
Sampling Method: HA End Depth: j
Containers
Analytical Suite Fit Frtn Qty Size Units Type Sample Team: ﬂne‘\) SthﬁT
+ t

Comments: o o cevpy ] STpiviéss  Sreel havd Augen Not_on Asphag

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Proiect: 774645 Fort McClellan
'l * Manager: Jeanie Yacoub
RFA /COC Number:
Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date: \ 0-22-94,
Location Code: FTA-148-GP05 . .
Collection Time: qu‘)/
Sample Number: DB0008

Sample Name: FTA-148-GP05-SS-DB0008-REG Start Depth: @

Sampling Method: HA End Depth: 4 ]

Containers

Analytical Suite Flit Frtn Qty Size Units Type

Sample Team: B\\w, Shan.'r

Comments:p , , g0 1 0,15763»9)055 sreel havd Augen , AW SONAT

Sketch Location:
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RFA /COC Number:
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Collection Date: - -
Location Code: FTA-148-GP06 _LO 9 ;l qs

Collection Time:
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Sample Name: FTA-148-GP06-SS-DB0009-REG Start Depth: ¢

Sampling Method: HA End Depth: )
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Analytical Suite Fit Frtn Qty Size Units Type

£

Sample Team: H “ e,,J; S)\O&T

Comments: 0 p\}ecded W/ cTAwkas sleel hawd ﬁc@m ) Linder Mfk_/—

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Proiect: 774645 Fort McClellan
‘I * Manager: Jeanie Yacoub
RFA / COC Number:
Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date: i D _ 22 _ q g
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Sample Number: DB0010
Sample Name: FTA-148-GP07-SS-DB0010-REG Start Depth: @
Sampling Method: HA ' End Depth: "
Containers .
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Manager: Jeanie Yacoub
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RFA/COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ ) .
Collection Date: - -
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Sample Number: DB0011 020
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Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA /COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date- ) 0-23-9 Q

Location Code: -148-GP
ocation Code: FTA-148-GP08 Collection Time: P, D

Sample Number: DB0012 /
Sample Name: FTA-148-GP08-DS-DB0012-REG Start Depth: L’
Sampling Method: DP End Depth: @
Containers

Fit FrtnQty Size Units Type

. it
vAnalyt:‘c/al S s Sample Team: Hl/eru Short

E

Comments: Reeusm, e Q

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
CORPORATION

Sample Collection Log

774645 Fort McClellan

Pro'l eCt ¢ Manager: Jeanie Yacoub
RFA/COC Number:

Collection Date: | A 7 /m
Collection Time: |1 : 35

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢
" Location Code: FTA-148-GP08
Sample Number: DB3004

Sample Name: FTA-148-GP08-GW-DB3004-REG Start Depth:
Sampling Method: PP End Depth:
Containers ' ,

l—;\":)allls);lcg'llsbl.l}te Fit Frtn Qty Size Units Tyzev Sample Team: /(w,,, ﬂ (nl /

Rdintual: , T/ m Math. s

PURGE RECORD: -

Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(f6) mv)  (SU) (mS/cm) (NTU) (ppm) © (gal)
Sample:

Logged BY / Date: ! t[s1/79 ~ Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
CORPORATION

Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA /COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢

Location Code: FTA-148-GP09 Collection Date: lO A3-9%

Collection Time:
Sample Number: DB0013 ton 1ime MDD

Sample Name: FTA-148-GP09-DS-DB0013-REG Start Depth: U\

Sampling Method: DP End Depth: q‘.

Containers
Analytical Suite Fit FrtnQty Size Units Type

Sample Team: ﬁ/}w y SAO/QJ/

Comments: QQQ%%Q @ ‘;L

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
CORPORATION

Site:

Location Code:
Sample Number:
Sample Name:

Sampling Method:

Analyti

1 Suite

Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA /COC Number:

Former Motor Pool Area 1300 (Parcel 148, 1¢

Collection Date: ID~93- qg

l'l;';‘;)ll‘;ifsl’w Collection Time: _1 ) 1D
FTA-148-GP09-DS-DB0013-MS Start Depth: L\
bp End Depth: ;
Containers
Fit FrinQty Size Units Type Sample Team: ,[) } )Z'i 5‘},027

Comments: Q Q.QMSBL. e \7L

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
CORPORATION

Sample Collection Log

Pl‘Oj ect: 774645 Fox.‘t McClellan
Manager: Jeanie Yacoub
RFA / COC Number:
Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date- / 0/9 2~ g g
Location Code: FTA-148-GP09 . .
Collection Time: )/ %
Sample Number: DB0013-MSD

Sample Name: FTA-148-GP09-DS-DB0013-MSD Start Depth: L.)

Sampling Method: DP End Depth: :’7
Containers

Analytical Suite Fit Frtn Qty Size Units T,

Sample Team: ﬁ ) ) t’/l‘j §ADK7

Comments: P@Q«éa | @ ‘1’

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Site:

Location Code:
Sample Number:
Sample Name:

Sampling Method:

Analytical Suite

Sample Collection Log

774645 Fort McClellan

PrOJ eCt' Manager: Jeanie Yacoub
RFA /COC Number:
Former Motor Pool Area 1300 (Parcel 148, 1€ Collection Date: )O—D,B»Q%
FTA-148-GP10 Collection Time: )
DB0014 e
FTA-148-GP10-DS-DB0014-REG Start Depth:
DP End Depth: %
Containers
Flit Frtn Qt

Size Units Type

TILES

Sample Team: 1ﬂ )’&J, Shont

Comments: Q& wonL @ %’

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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“Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA/COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ ]
Collection Date: -
Location Code: FTA-148-GP10 ollection Date: ) 234%

Collection Time:
Sample Number: DB0015 ime: ) O&@
Sample Name: FTA-148-GP10-DS-DB0015-FD Start Depth: L,

Sampling Method: DP End Depth: %

Containers
Fit Frtn Qt

Size Units T

Sample Team: ﬂ“Qw‘l Slum/’

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA/COC Number:

Collection Date: /0 - Q3 -‘q 8

Collection Time: I l 3 (@)

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢
Location Code: FTA-148-GP11
Sample Number: DB0017
Sample Name: FTA-148-GP11-SS-DB0017-REG Start Depth: (b
Sampling Method: HA End Depth: |

Containers
Fit FrtnQty Size Units Type

Analytical Suite

Sample Team: )C) ) )CAJ, Slvo»,f

-

Comments: 0o\ coyen Wl srnimess Sreer HAMD  AUCE R _NOT OR Psphacs

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA /COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date: | D -23-9 &

Location Code: FTA-148-GP11

Collection Time:
Sample Number: DB0018 ection Time: ) | 3D
Sample Name: FTA-148-GP11-SS-DB0018-FD Start Depth: ¢
Sampling Method: HA ' End Depth: ’ )
Containers

Analytical Suite Fit Frtn Qty Size Units Type

Sample Team: F)Hen)’ S},mr

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY

CORPO

Site:

Location Code:
Sample Number:
Sample Name:.
Sampling Method:

Analytical Suite

RATION

Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA /COC Number:

Former Motor Pool Area 1300 (Parcel 148, 1¢ .
Collection Date: - -
FTA-148-GP11 |0-2% -39

Collection Time:  }|Q&

DB0020
FTA-148-GP11-DS-DB0020-REG Start Depth: @
DP End Depth: }.D

Containers
Fit FrtnQty Size Units Type

Sample Team: ﬂ‘ \e,/\) i S}\OILY

Comments:RQgWJDL @ ‘O’ én\u-\)

Sketch Location:

Logged BY /

Date: Reviewed BY / Date:
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA / COC Number:

Collection Date: | AZ/? 1
Collection Time:  §.&§p

Site;: Former Motor Pool Area 1300 (Parcel 148, 1¢
Location Code: FTA-148-GP11
Sample Number: DB3005

Sample Name: FTA-148-GP11-GW-DB3005-REG Start Depth:
Sampling Method: PP End Depth:
Containers
Analy ﬁ tn?ty ,.,Siz,e.. UmtSTyp ¢ Sample Team: l/cw'n Arno///
[im Mathls
PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(ft) (mv) (SU) (mS8/cm) (NTU) (ppm) €) (gal)
140 137 43 | 10| 990.7 | 105.2 | 1.0Y 15.13 . l/y/
T:Y¢ 11'4¢ -¢] | 686 | 840.7 | 29.8 59 15.06 /-2‘5&/

3:0 1230 19 681 | g40.) | 203 | 3¢ 15.30 ;z.oj,/
g+67 | 12:36 | -6 |€11| 8%8.3 | 5.6 | .28 15.35 . 9"/
g )3 .59 -66 6.1 | 9%6.6 | |1 .43 15.42 7.4 54/

£33 | (260 |65 (6% 4G 0.0 | 58| 08 | 42 gl

Sample:

th’{ %Ac n,.‘/f g/«.'(,lé uv"{‘[‘ Mcl"l/g {nmf/e - ch/cI/ (ejlﬂ/"-(
le

Logged BY / Date: % M / A?A'7 Reviewed BY / Date:



m INTERNATIONAL
TECHNOLOGY
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Sample Collection Log

774645 Fort McClellan

PrOJ eCt° Manager: Jeanie Yacoub
RFA / COC Number: .
Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date: [ Ag /ﬂ‘]
Location Code: FTA-148-GP11 N
Collection Time: £ 60
Sample Number: DB3006
Sample Name: FTA-148-GP11-GW-DB3006-FD Start Depth:
Sampling Method: PP End Depth:
Containers
:nal):cal Suite Fit FrtnQty Size Units Type Sample Team: /( o 4{/1,
PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
() (mv)  (SU) (mS/cm) (NTU) (ppm) © (gal)
Soe| FTA 149 - 5P Il - K?
Sample:

Logged BY / Date: % M /A«/’} Reviewed BY / Date:




INTERNATIONAL
TECHNOLOGY
CORPORATION

Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA/ COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date: | Ag ﬁp’

1 : -148-
Location Code: FTA-148-GP11 Collection Time: 7]

Sample Number: DB3007
Sample Name: FTA-148-GP11-GW-DB3007-FS Start Depth:

Sampling Method: PP End Depth:

Containers

. . 1t Fre . Uni .
Aqalyfup?l Smt,e, ' Ft nQty Size nits Type Sample Team: /(cwn ﬂ,,\,

VOLATILES :
lis Math.s
PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(ft) (mV) (SU) (mS/cm) (NTU) (ppm) © (gal)
{,, |FTA1IYS - 6FI- /?,3
Sample:

Logged BY / Date: % M / Ayéty Reviewed BY / Date:
v s t I 1 7
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Sample Collection Log

774645 Fort McClellan

PrOJ eCt ¢ Manager: Jeanie Yacoub
RFA/COC Number:
. Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date: / D- ;{ N _q 3
Location Code: FTA-148-GP12 . .
Collection Time: D%OO
Sample Number: DB0021

Sample Name: FTA-148-GP12-SS-DB0021-REG Start Depth: pg
Sampling Method: HA End Depth: ’ i
Containers '

Analytical Suite Fit FrtnQty Size Units Type

Sample Team: n ) } e, S,’\ orRT

Comments: o pevory  wf STamless  Sreel Mard Augee. NOT_or_Asphaer”

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Sample Collection Log

Project: 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA/COC Number:
Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date- }O 22-94
Location Code: FTA-148-GP12 , .
Collection Time: DB\ D
Sample Number: DB0022
Sample Name: FTA-148-GP12-DS-DB0022-REG Start Depth: 1
Sampling Method: DP End Depth: Q@
Containers

Fit Frtn Qty Size Units T

Analytical Suite

Sample Team: ﬁ”wf ShorT

Comments: Re_Qusm. e %‘

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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CORPORATION

Sample Number:

Site:
Location Code:

Project:

Former Motor Pool Area 1300 (Parcel 148, 1¢

Sample Collection Log

FTA-148-GP12

DB3008

Sample Name: FTA-148-GP12-GW-DB3008-REG
Sampling Method: PP

Analytical Suite

Containers

Fit Frtn Qty Size

¥OL

Units Type

774645 Fort McClellan

Manager: Jeanie Yacoub

RFA/COC Number

Collection Date

Collection Time:

Start Depth:
End Depth:

Sample Team:

| /}S’/;I’l

5. oo

Foin Buns I

—

t)m

Mﬂ;l\-l'!

PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
| (ft) (mV)  (SU) (mS/cm) (NTU) (ppm) © (gal)
L3y 2.1¢ 4 695 | Aq5.6 7 YHog | 1ol 18.7] 0
14:05 3.66 3y |61 | a7 | 0.0 Y I7.61 L,'_gj,,/
1y: 28 3.19 33 |64] | 481.3 | 0.0 | .08 19.73 2.0 54/
iSo | 3g6 33 (66T | abg | oo | 06 g |38
Sample:

Logged BY / Date: % M /,q aq Reviewed BY/ Date:

r(t(cﬁﬂ/i $Amo>l¢ why !as{ f‘Lln/) Q
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TECHNOLOGY
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Sample Collection Log

Proiect: 774645 Fort McClellan
J * Manager: Jeanie Yacoub
RFA/COC Number:
Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date: / D - g‘ - q Q
Location Code: FTA-148-GP13 , . .
Collection Time: }|loo)
Sample Number: DB0023
Sample Name: FTA-148-GP13-SS-DB0023-REG Start Depth: (D
Sampling Method: HA End Depth: |
Containers

Analytical Suite

Fit FrtnQty Size Units Type

Sample Team: ﬂ‘ ’&0; Shopr

Comments: () )ac;'cc\, u;/ Sypimless sTee) Had Ruger, NOT OM fe0hacT

——

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA /COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢

Collection Date: ] OD-A)-92

Location Code: FTA-148-
ocation Code: FTA-148-GP13 Collection Time: )5 \D

Sample Number: DB0024
Sample Name: FTA-148-GP13-DS-DB0024-REG Start Depth: q

Sampling Method: DP End Depth: )‘b\

Containers
Analytical Suite Fit FrtnQty Size Units Type

Sample Team: H “od i S\‘-oi\‘r

ES

Comments: Ro{cn, @ |0 Te_mp well Tostanea S-lo

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




M T

INTERNATIONAL
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CORPORATION

Site:

Location Code:
Sample Number:
Sample Name:
Sampling Method: PP

Analytical Suite

Sample Collection Log

Project:

Former Motor Pool Area 1300 (Parcel 148, 1¢

FTA-148-GP13
DB3009

FTA-148-GP13-GW-DB3009-REG

Containers

Flt Frtn Qty Size Units Type

774645 Fort McClellan

Manager: Jeanie Yacoub

RFA/COC Number:

Collection Date

Collection Time:

'VOL

ATILES

40

Start Depth:
End Depth:

Sample Team: k (»)IH /q ne lﬂ,/

;;Ef/zfﬁq “w
by s1—

1A9A7

1o

T Mn {'luisv

PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(0 mv) (SU) (mS/cm) (NTU) (ppm) © (gal)
1:48 3. 1§ 67 Al U3 36| L 6. 0% o- Tl
I:]) 5.4¢ 45 | ¢.ga| 6593 | 24.8 | .%o .15 | 217
10:33 | 6.6/ ~63 (646 | &41.) | 15 | .5 5.83 | §.9e
10:57 | .06 |-5] (6694376 | 0 45 (5.97 | 7.10

Sample:

Logged BY / Date: %‘ M | /g/q Reviewed BY / Date:

ﬁshp’/ f'Le pf/ m/{ ;‘;' /'S r-,‘),«/lx('. 7 H A
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA / COC Number:
Collection Date: } (7 ~ 2 - g%

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢
Location Code: FTA-148-GP14

Collection Time:
Sample Number: DB0025 0320
Sample Name: FTA-148-GP14-SS-DB0025-REG Start Depth:  f
Sampling Method: HA End Depth: /7 J
Containers

Analytical Suite Fit Frtn Qty Size Units T

| Sample Team: ShDAT,' /)}}w

e

Comments: ¢ o yeo w/ srrrnless  sheel Nadb Hugen  pooi or /)gM,;q\

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA /COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢
Location Code: FTA-148-GP14

Collection Date: ] D 22, -q g

Collection Time.
Sample Number: DB0026 ORHO
Sample Name: FTA-148-GP14-DS-DB0026-REG Start Depth: g
sampling Method: DP End Depth: | |
Containers
Analytical Suite Fit Frtn Qty Size Units T

Sample Team: H\leﬂ. %\\le

Comments:"\z‘e&)us‘q) e ) emp wel\ ipslalled @ qy,'

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

Site: Former Motor Pool Area 1300 (Parcel 148, 1¢
Location Code: FTA-148-GP14

Sample Number: DB3010

Sample Name: FTA-148-GP14-GW-DB3010-REG

Sampling Method: PP

Containers

Analytical Suite Fit Frtn Qty Size Units Type

RFA / COC Number:

Collection Date:
Collection Time:

Start Depth:
End Depth:

Sample Team: M%V‘ADE /

((-03-93%

(elS

/A

VYL

SEMIVO !
METALS
Couetrsd Au PAiAMETEUS .
PURGE RECORD:

Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume

ft) (mV)  (SU) ‘(-:ycslcm) (NTU) (ppm) © (gal)
k)0 | 4.%5 -52 |6.35 | 5885 |5075 | /.09 20.39§

Sample:

Logged BY / Date:

Reviewed BY / Date:
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Sample Collection Log

Project: 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA / COC Number:
Site: Former Motor Pool Area 1300 (Parcel 148, 1¢ Collection Date- l \4 \ ~q %
Location Code: FTA-148-DEP01 -
Collection Time: J_UQO
Sample Number: DB0027

Sample Name: FTA-148-DEP01-DEP-DB0027-REG

Start Depth: ¢
Sampling Method: HA

End Depth: |

Containers
| Suite Fit Frtn Qty Size Uni

Type

Sample Team: f‘) ’ ]e:)

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL ﬂ
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Sample Collection Log

Project: 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA / COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1

Collection Date:
Location Code: FTA-148-SW/SD01 [f27(a4

Collection Time:

Sample Number: DB2001 i s~
Sample Name: FTA-148-SW/SD01-SW-DB2001-REG Start Depth: N4
Sampling Method: GRAB .
mpiing Metho End Depth: v /A
Containers

Analytical Suite Fit FrtnQty Size Units Type

Sample Team: s r

VO
mn

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Sample Collection Log

Project: 774645 Fort McClellan

Manager: Jeanie Yacoub

parce 148} RFA4/COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1

Location Code: FTA-148-SW/SD01
Sample Number: DB1001
Sample Name: FTA-148-SW/SD01-SD-DB1001-REG

Sampling Method: HA

Containers
Analytical Suite Flt FrtnQty Size Units Type
OTATIEES — -

Comments:

Collection Date: / / 27/99
Collection Time: 1 s
Start Depth: 0.0
End Depth: o<
Sample Team: P
MmN

Sketch Location:

Logged BY / Date:

Reviewed BY / Date:
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Sample Collection Log

Project: 774645 Fort McClellan
Manager: Jeanie Yacoub
RFA /COC Number:
Site: Former Motor Pool Area 1300 (Parcel 148, 1 Collection Date: y /27 /4 7
Location Code: FTA-148-SW/SD01 . .
Collection Time: /
Sample Number: DB1002 & 15~
Sample Name: FTA-148-SW/SD01-SD-DB1002-FD Start Depth: o O/
Sampling Method: HA End Depth: Y. S 1
Containers
.Aﬂalt’lcal Suite i Fit Qty Slze Um Type Sample Team: $p
TIL
mn

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Sample Collection Log

Project: 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA /COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1

Collection Date:
Location Code: FTA-148-SW/SDO01 oftection Zate 27 /99

Collection Time:

Sample Number: DB1003 (il &~
Sample Name: FTA-148-SW/SD01-SD-DB1003-FS Start Depth: 0.0
Sampling Method: HA End Depth: 9. s’
Containers

Analytical Suite

£

Fit FrtnQty Size Units Type

g

Sample Team: sp

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Sample Collection Log

Project: 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA/COC Number:
Site: Former Motor Pool Area 1300 (Parcel 148, 1 Collection Date: ’ / >/7
Location Code: FTA-148-SW/SD02 o [ <7/17
Collection Time: ] <O
Sample Number: DB2002

Sample Name: FTA-148-SW/SD02-SW-DB2002-REG Start Depth: ) / o

Sampling Method: GRAB End Depth: )

Containers

Aqglytlcal Sglte Fit FrtnQty Size Units Type Sample Team: S;’

VOTATITES

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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Sample Collection Log

Project: 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA/COC Number:

Site: Former Motor Pool Area 1300 (Parcel 148, 1

Collection Date:
Location Code: FTA-148-SW/SD02 23/ 77

Collection Time: j “plo

Sample Number: DB1004

Sample Name: FTA-148-SW/SD02-SD-DB1004-REG Start Depth: g , 5 )
]

Sampling Method: HA End Depth: o , 5~ i’

Containers
Analytical Suite Fit FrtnQty Size Units Type

Sample Team: Sp

mn

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




ANALYSIS REQUEST/CHAIN OF CUSTODY RECORDS
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APPENDIX C

BORING LOGS AND WELL LOGS

KN/4504/TOC.DOC/7-21-00(9:33)



BORING LOGS



HTRW DRILLING LOG

HOLE NUMBER

FTA-148-GPO1

1. Company name: | T Corporation

{
|
L

2. Drill Subcontractor:

TEG/ MILLER DRILLING CO,

Sheet 1 of 3 sheets

3. Project: Fort McClellan

4. Location:

Former Motor Pool Area 1300

5. Name of driller:

Sammy McDaniels/Ron Gerrish

6. Mfr. designation of drill:

Geoprobe/Mobile drill B-57

7. Sizes and types of drilling and sampling equipment:

Direct Push, Hollow Stem Auger
DP- 4' x 2" acetate-ined sampler

8. Hole location

FTA-148-GP01

9. Surface elevation (feet above mean sea level): 754.93

HSA- 5" x 8"od, 2' x 2" steel split spoons 10. Date started:  10/21/98 11. Date completed: 12/15/98
12. Overburden thickness (feet bgs): >13.5 15. Depth groundwater encountered (feet bgs):  -13.0°
. . . 16. Depth to water and elapsed

13. Depth drilled into rock (feet bgs): time after drilling completed (feet bgs):
14. Total depth of hole (feet bgs). 13.5 17. Other water level measurements (specify):
18. Geotechnical . . . . .

samples: Disturbed: Undisturbed: 19. Total no. of core boxes:
20. Samples for chemical 21. Total core

analysis: VocC Metals Other (specify) Other (specify) | Other (specify) recovery:

X X TCL VOCs TCL SVOC TAL Metalﬂ N/A
22. Disposition of hole: Backfiled | Monitoring well Other (specify) Geologist:
Temp. well C. SHORT
LOCATION SKETCH/COMMENTS:
672900 872?00

673000

|

1170500 -

FTA 48

T

TA-148-GP0 \

1170500

FTA-145-GH02
FTA4s-GPYg Vo) iyl
2 FTA-148-GRO] A
= FT&-148{5PdFTAT48-GP0Y
t TA-148-GP10
Z
, ) FTA-145-GP11
1170000 - -+ 1170000
FTA-14p-GP13
FTA148-GP12
./ FT4148-GP14
1 T )
672000 672500 873000
Easting
. bgs= below ground surface - FTA-148-GPO1
Project: Fort McClellan Hole no.:

NA = Not applicable




HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: FTA-148-GP01

Project:  Fort McClellan ! Geologist: C. SHORT Sheet 2 of 3 sheets
f Geotech .
= o A scfe'eelging s:::s'::r :::g:f:lo. Blow counts
e Description of Materials (c) 4 results (d) | (e)x 0 Remarks (h)
ro cl: Dry to damp, soft, CLAY, some Silt, Sand, Organic Rec 1.0° °
L yellowish brown., Vapor |
- ol 0.2ppm DBO0OY 1
-1 . _
cl: Dry, hard, CLAY, mottled, light yellowish Organic Rec 20" !
L brown, light gray, dark red. Vapor ]
- ) 0.3ppm 4
12 2|
[ ci ]
13 3|
r -
1a )
cl: Hard to soft, damp, CLAY, grading to highly Organic Rec 48" 4
L weathered Shale, yellowish brown, dark Vapor
brown, reddish brown, light gray. =
L 0.3ppm ' .
750, .|
L6 6 —
cl DB0002
—7 7]
-8 sh: SHALE, hard, dry, black, mottled yellowish — —1 Organic Blow 10 18 20 Rec 6", dire® ]
L red, brown, bluish gray, pinkish gray, yeliowish | —— - Vapor push refusal at 8.0". B
brown, dark brown. —— =
- | —— - 0.0ppm J
19 ——] °




HTRW DRILLING LLOG (Continuation Sheet) 1 HOLE NUMBER: FTA-148-GP01

Project:

Fort McClellan ‘ Geologist: C. SHORT ‘ Sheet 3 of 3 sheets

(a)
Depth

Elev.

745

Description of Materials (c)

USCS/
Lithology
Graphic

i
HH

Tl
i

1
|

N
1

|
|

LT
L

|

nRRnnnn
SHHENHANL

|

|
|

11

Auger refusal at 13.5',
bottom of borehole 13.5ft.

sh: SHALE, some Ciay, damp, soft, plastic,
black, mottled.

|

|
!

|
|

{




HOLE NUMBER
FTA-148-GP02

HTRW DRILLING LOG

1. Company name: 2. Drill Subcontractor: TEG/ MILLER DRILLING CO, Sheet 1 of 3 sheets

IT Corporation
Fort McClellan

3. Project: 4. Location: Former Motor Pool Area 1300

5. Name of driller:  Sammy McDaniels/Ron Gerrish 6. Mfr. designation of drill:  Geoprobe/Mobile Drill rig B-57

7. Sizes and types of driiling and sampling equipment: 8. Hole location FTA-148-GP02

Direct Push, Hollow Stem Auger
. 9. Surface elevation (feet above mean sea level): 750.51
DP- 4'x 2" acetate-lined sampler

10. Date started:  10/21/98 11. Date completed: 12/15/98

HSA- 5' x 8"od augers, 2' x 2" steel split spoons

12. Overburden thickness (feet bgs): >19.0 15. Depth groundwater encountered (feet bgs): 7.5 Ft

16. Depth to water and elapsed

13. Depth drilled into rock (feet bgs): time after drilling completed (feet bgs):

14. Total depth of hole (feet bgs): 190 17. Other water level measurements (specify):

18. Geotechfwlcal Disturbed: Undisturbed: 19. Total no. of core boxes:
samples:
20. Samples for chemical 21. Total core
analysis: voC Metals Other (specify) Other (specify) | Other (specify) recovery:
X X TCL VOCs TCL SVOCsI TAL Metal? N/A
. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:
X Temp. well C. SHORT
LOCATION SKETCH/COMMENTS:
872900 672.500 873000
I . R
FTH143-
: -
TA-148-GPO
: - |
1170500 & |-117 0500
FTA-148-GR02
FT 48-GP TA-148-GP0S
o TA-148-GP0O
c FTA-148-G
= _.f] FTA-148{GP 8-GPOY
1c:)' TA-148-GP10
pd
FTA-1 9-0?1 1
1470000 -117 0000
FTA-143-GP1
FTA148-GP12
./ FT4148-GP14
PMP-
. — M
1 T
8672000 672500 873000
Easting
N bgs= below ground surface Hole no.: FTA-148-GP02
Project:  Fort McClellan NA = Not applicable




HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: FTA-148-GP02

l

Project:  Fort McClellan [ Geologist: C. SHORT | Sheet 2 of 3 sheets
1
5 Field g?gg(’:"‘x Analytical
Description of Materials (c) £ Tests (@ core box St 1o |Blaw coonts Remarks (h)
0 - | o

B [ cl: Dry, soft, CLAY, some Silt, trace Sand dark Organic Rec 10
L brown, yellowish brown. Vapor ]
750 cl 0.4ppm DB0003 i
1 cl: Damp, hard, CLAY, some Sand, yellow Organic 0 '
L brown, black, dark red, reddish brown. Vapor i
- 0.3ppm 4
-2 2 |
T cl 7
L3 3
(. § . \ . 4 |

cl: Very hard, damp, CLAY, some Silt and Organic -1
L Sand, yellow brown, black, dark red, reddish Vapor
- brown. = )
+ 0.3ppm 4
(3 5_]
745 |
- cl 6 —
+ ]
+ |
L7 .
I Water at 7.5' 7
— 8 : . 8
cl-sc: Firm to soft, damp to wet CLAY and -~ Y Organic -4
L SAND, blue-gray, and white. N Vapor |
—+ 0.3ppm i
— ( 9 9




HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: FTA-148-GP02

Project:  Fort McClellan ’ Geologist: C. SHORT Sheet 3 of 3 sheets

Field fa‘r’r‘"“)?g’:: . | Analyticat
screening core box sample no. |Blow counts

Description of Materials (c) resuits d) | o oy 0 © Remarks (h)

- 10 cl- DB0004 10+

L sc 4

740+ ]

[ |

11 11
1

2 sh: SHALE, hard, dry, some Clay, soft wet, — —] 124

| black, yellowish brown, greenish gray, reddish — — i

yellow. water in spoon. e
- — Blow 30 Rec 6" 134

i
i

T
i

]
il

;
|

FTd
il
F

(
|

I
T
1

i f

Il
i

|
|
i

L 15 — 15
735¢ sh [— 7 1
— 16 _j:{ 16
17 = 17

|

|
|

LT
i
?'o

{

Auger refusal at 19.0' Set
well at 19.0".

[
|

|
|

|

|
|




HTRW DRILLING LOG

HOLE NUMBER

FTA-148-GP03

1. Company name:

IT Corporation

2. Drill Subcontractor:

TEG

Sheet 1 of 3 sheets

3. Project:

Fort McCleltan

4. Location:

Former Motor Pool Area 1300

5. Name of driller:

Sammy McDaniels

6. Mfr. designation of drill:

Geoprobe

7. Sizes and types of drilling and sampling equipment:

Direct Push

4' x 2" acetate-lined sampler

8. Hole location

FTA-148-GP03

9. Surface elevation (feet above mean sea level): 749.04

10. Date started:

10/21/98

11. Date completed: 10/21/98

12. Overburden thickness (feet bgs). >10 15. Depth groundwater encountered (feet bgs): 8.0 Ft
. . . 16. Depth to water and elapsed
13. Depth drilled into rock (feet bgs): time after drilling completed (feet bgs):
14. Total depth of hole (feet bgs): 10 17. Other water level measurements (specify):
18. Geotechr.ncal Disturbed: Undisturbed: 19. Total no. of core boxes:
samples:
20. Samples for chemical 21. Totai core
analysis: voc Metals Other (specify) Other (specify) | Other (specify) recovery:
X X TCLVOCs TCL SVOC% TAL Metal% N/A
22. Disposition of hole: Backfiled | Monitoring well Other (specify) Geologist:
X Temp. well C. SHORT
L OCATION SKETCH/COMMENTS:
672 pOO 872 .500 673000
FTA148-GP0 -~ \
TA-148-GPO ‘
1470500 - - 1170500
FTA-148-GR02
ool ol
2 FTA-143-GRE] ol
= FTA-14815PQ&FTA 8-GPO9
5 TA-148-GP10
Z 3
FTA1 Q-GM 1
1170000 - ! 1170000
FTA-14p-GP13
FTA148-GP12 [
./ FT4148-GP14
T T
672000 672500 673000
Easting
Project:  Fort McClellan bgs= below ground surface Hole no.: FTA-148-GP03
. NA = Not applicable




HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: FTA-148-GP03

Project:  Fort McClellan Geologist: C. SHORT Sheet 2 of 3 sheets
> : Geotech :
D -~ M ial § sc'r::::ing sf:::’:g ls\::\z}ﬁ; Blow counts
escription of Materials (c) £ resuts (@) | o (o) 0 @ Remarks (h)
o 0

1 cl: Damp, soft, CLAY, some Sand, Silt, “Organic Rec 1.0°
L reddish brown, abundant small graveli, trace of Vapor J

tar, Chert, Quartzite. =
- cl 0.4ppm DBO00S 1
L1 . i,
1 sc: Dry to damp, soft SAND to CLAY mottied SO Organic Rec 20" !
L white, orange, light gray, yellowish brown, N\ Vapor

black. N E 1
L NG § 0.2ppm 9
- 4

—2 2
L sc N
+—3 3

745~ 4 sc: Soft, damp, SAND, some CLAY mottled ~N Organic Rec 33" ‘-
L dark gray, yellowish gray, yellowish brown, Vapor
black. wet from 7.0". =
| 0.2ppm e

5 5.

6 sc 6|

-7 7 |
|8 .

7 sc: Soft, damp, SAND, trace Clay grayish N\ Organic Rec 26" . 84
. brown. 2o\ | Vapor |
i N\ 0.2ppm i
I sc

7409 DB0006 °
X i Bottom of borehole is 10.0".
cl: Soft wet CLAY, bluish-gray. Refusal at 10.0'.
cl




HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: FTA-148-GP03

Project:  Fort McClellan { Geologist: C. SHORT Sheet 3 of 3 sheets

Field Geotech | A aivtical

. sample or
screening sample no. |Blow counts

Description of Materials (c) 4 results (d) c:;e(!;c;x 0 @ Remarks (h)

L 10 ! I I N | L 1 10




HTRW DRILLING LOG

HOLE NUMBER
FTA-148-GP04

1. Company name: 1 Corporation

2. Drilt Subcontractor:

TEG Sheet 1 of 2 sheets

3. Project: Fort McClelian

4. Location: Former Motor Pool Area 1300

5. Name of driller:  Sammy McDaniels

6. Mfr. designation of drill. geoprobe

7. Sizes and types of drilling and sampling equipment:
Direct Push

4' x 2" acetate-lined sampler

8. Hole location FTA-148-GP04

9. Surface elevation (feet above mean sea level): 756.923

10. Date started:  10/22/98 11. Date completed: 10/22/98

12. Overburden thickness (feet bgs): >1 15. Depth groundwater encountered (feet bgs):
A . 16. Depth to water and elapsed
13. Depth drilled into rock (feet bgs): time after drilling completed (feet bgs):
14. Total depth of hole (feet bgs): 1 17. Other water level measurements (specify):
18. Geotechnical Disturbed: Undisturbed: 19. Total no. of core boxes:
samples:
20. Samples for chemical _ 21. Total core
analysis: voC Metals Other (specify) Other (specify) | Other (specify) recovery:
X X TCL VOCs TCL SVOCs' TAL Metalﬁ N/A
22. Disposition of hole: Backfiled | Monitoring well Other (specify) Geologist:
X C. SHORT
LOCATION SKETCH/COMMENTS:
672!.']00 672§00 673000
] | \Re SSmU
FTA148-GPO = " 4
-
TA-148-GPOY
1170500 . ‘ * -1170500
7 ' FTA-143-GH02
FTAl4s-cPos TA-148-Gh0§
o ¥ TA-148-GPO
& FTA-143-GRD}
= _/1 FTA-148LGPQETFTATA8-CP0Y
‘g TA-148-GP10
=z — -
h s FTA-143-GP11
1170000 - -+ 1170000
FTA-1 9-691 ;
FTA148-GP12
./ FT4148-GP14
T T T
672000 872500 673000
Easting
N bgs= below ground surface Hole no.: FTA-148-GP04
PrOJeCt. Fort McClellan NA = Not applicable




HTRW DRILLING LOG

(Continuation Sheet)

l HOLE NUMBER: FTA-148-GP04

Project:

Fort McClellan \ Geologist:

C. SHORT

\ Sheet 2 of 2 sheets

Description of Materials (c)

uscs/
Lithology

Graphic

Field
screening
results (d)

Geotech

sample or

core box
no. (e)

Analytical

sample no. |Blow counts

U]

Remarks (h)

ml: Soft, dry SILT, grayish brown, some Organic Rec1.0° ‘
Gravel, some are 4" across subangular to Vapor
angular. =

) 0.2ppm Direct-push refusal and

ml

DB0007

bottom at 1.0".

L




HTRW DRILLING LOG HOLE NUMBER

FTA-148-GP05

1. Company name: IT Corporation 2. Drill Subcontractor: TEG Sheet 1 of 2 sheets
3. Project: Fort McClelian 4. Location: Former Motor Pool Area 1300
5. Name of driller: Sammy McDaniels 6. Mfr. designation of drill.  geoprobe
7. Sizes and types of drilling and sampting equipment: 8. Hole location FTA-148-GP05
Direct Push :

9. Surface elevation (feet above mean sea level): 754.973
4' x 2" acetate-lined sampler 10. Date started:  10/22/98 11. Date completed: 10/22/398
12. Overburden thickness (feet bgs): >1 15. Depth groundwater encountered (feet bgs):

16. Depth to water and elapsed

13. Depth drilled into rock (feet bgs): time after drilling completed (feet bgs):

14. Total depth of hole (feet bgs): 1 17. Other water level measurements (specify):
18. Geotechrucal Disturbed: Undisturbed: 19. Total no. of core boxes:
samples:
20. Samples for chemical 21. Total core
analysis: vVOoC Metals Other (specify) Other (specify) | Other (specify) recovery:
X X TCL VOCs TCL svoc% TAL Metal% N/A
22. Disposition of hofe: Backfilled Monitoring well Other (specify) Geologist:
X C. SHORT

LOCATION SKETCH/COMMENTS:

872000 672500 873000

J FT4143-GBC ” " '

TA-148-GPO ‘

Il
FTA-1}4$-GRo2

FT 43-GPgEREE 1‘_:: o;po
FTA-143-GRO]
=8 FTA-148{ApgdFTA-Tas-cros
TA-148-GP10

1470500 - 1170500

(o]
£
K=
©
[e]
Z
] FTA 143-GP11
1170000 -r-i— + 1170000
FTA-148-GP13
e
FTA-148-GP12
/ FT4148-GP14
672 :JDO 872500 673000
Easting
Project.  Fort McClellan bgs= below ground surface Hole no.: FTA-148-GP05

NA = Not applicable




HTRW DRILLING LOG (Continuation Sheet)

HOLE NUMBER: FTA-148-GP05

Project:  Fort McClelian Geologist:

C. SHORT

Sheet 2 of 2 sheets

—
0
=4

Description of Materials (c)

Fietd
screening
results (d)

Geotech

sample or
core box

no. (8)

Analytical
sample no.

U]

Biow counts
)

Remarks (h)

| [ gm: Damp, soft to hard angular GRAVEL, ;)| Orqanic Rec 1.0
medium to small coarse SAND, well sorted, - .| Vapor
some Clay, hard, mottled, (fill). . <> =
: O 0.2ppm ,
gm p\_/ DBO0008 Direct-push refusal and
i 1 <> bottom at 1.0".
N ,




HTRW DRILLING LOG HOLE NUMBER

FTA-148-GP06

1. Company name:

IT Corporation

2. Drill Subcontractor: TEG Sheet 1 of 2 sheets

3. Project:

Fort McClellan

4. Location: Former Motor Pool Area 1300

5. Name of driller:

Sammy McDaniels

6. Mfr. designation of drill:  geoprobe

7. Sizes and types of drilling and sampling equipment:

Direct Push

4' x 2" acetate-lined sampler

8. Hole location FTA-148-GP06

9. Surface elevation (feet above mean sea level): 754.803

10. Date started:  10/22/98 11. Date completed: 10/22/98

12. Overburden thickness (feet bgs): >1

15. Depth groundwater encountered (feet bgs):

13. Depth drilled into rock (feet bgs):

16. Depth to water and elapsed
time after drilling completed (feet bgs):

14. Total depth of hole (feet bgs): 1

17. Other water level measurements (specify):

18. Geotechrucal Disturbed: Undisturbed: 19. Total no. of core boxes:
samples:
20. Samples for chemical 21. Total core
analysis: voC Metals Other (specify) Other (specify) | Other (specify) recovery:
X X TCL VOCs TCL SVOC TAL Metalﬁ N/A
22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:
X C. SHORT
LOCATION SKETCH/COMMENTS:
872900 B?2§00 673000
FTA148-GP0 ~ ‘
' TA-148-GP0O?
| | .
1470500 - - 1170500
T ' FTA-148-GRO2
FTatas-cragglsl H o i
2 FTA-148-GRDY '
= _.q FTA-148{GPQ ST TAT48-GP0OY
‘g TA-148-CP10
b4
"7 FTA1 Q- GP11
B
1170000 - |-1170000

FTA-148-GP13

FTA-148-GP12
./ FT4148-GP14

T
672000

¥
673000

Easting

Project:  Fort McClellan

bgs= below ground surface Hole no.: FTA-148-GP06

NA = Not applicable




HOLE NUMBER: FTA-148-GP06

HTRW DRILLING LOG (Continuation Sheet)

\ Geologist:  C. SHORT

Sheet 2 of 2 sheets

Project:  Fort McClelian
Geotech | pnaivticat

= .. . g scl::ael:ing sample of sample no. |Blow counts
= Description of Materials (c) £ results (d) | oo (‘;‘;" ® Pt Remarks (h)
fal
0 \ cl: Soft, damp, CLAY, white, slightly plastic, Organic Rec 1.0°
some Sand, coarse, some Clay, dark brown, Vapor
L | yellowish brown. =
i cl 0.2ppm DB0009 Direct-push refusal at 1.0',
‘t and bottom at 1.0'.
4




HTRW DRILLING LOG HOLE NUMBER

FTA-148-GP07

1. Company name: IT Corporation 2. Drill Subcontractor: TEG Sheet 1 of 2 sheets
3. Project: Fort McClellan 4. Location: Former Motor Pool Area 1300
5. Name of driller:  Sammy McDaniels 6. Mfr. designation of drill:  geoprobe
7. Sizes and types of drilling and sampling equipment: 8. Hole location FTA-148-GP07
Direct Push

9. Surface elevation (feet above mean sea level): 758.657
4' x 2" acetate-lined sampler 10. Date started:  10/22/98 11. Date completed: 10/22/98
12. Overburden thickness (feet bgs): >4 15. Depth groundwater encountered (feet bgs):

16. Depth to water and elapsed

- Depth drilled into rock (feet bgs): time after drilling completed (feet bgs):

. Total depth of hole (feet bgs): 1 17. Other water level measurements (specify):
) Geotechfucal Disturbed: Undisturbed: 19. Total no. of core boxes:
samples:
. Samples for chemicai 21. Total core
analysis: VvOoC Metals Other (specify) Other (specify) | Other (specify) recovery:
X X TCL VOCs TCL SVOCs‘ TAL Metal# N/A
. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:
X C. SHORT

LOCATION SKETCH/COMMENTS:

672000 672500 673000

1170500 1170500

TA-148-GP10

FTA-‘l-v-GIM 1

1170000 1170000

FTA-143-GP1

/FTA-1 48-GP12

1) T T
872000 872500 873000

Easting

s bgs= below ground surface Hole no.: FTA-148-GP07
Project: Fort McClellan NA = Not applicable




HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: FTA-148-GP07

Project:  Fort McClellan Geologist: C. SHORT Sheet 2 of 2 sheets

Field Geotach | \na)tical

. sample or
screening p sample no. |Blow counts

Description of Materials (c) 3 results (d) 02‘;9(';‘;" ® @ Remarks (h)

0 cl-sc: Soft, damp SAND, white, orange/ white, \ \ Organic Rec 1.00
and firm to hard CLAY, mottied dark yellowish <G Vapor
red, yellowish brown, greenish gray, yeliowish d=

L gray.
cl-
1 sc

N 0.3ppm 1 DB0010 Direct-push refusal and
bottom at 1.0".




HTRW DRILLING LOG HOLE NUMBER

FTA-148-GP08
1. Company name: IT Corporation 2. Drilt Subcontractor: TEG / MILLER DRILLING Cq. Sheet 1 of 3 sheets
3. Project: Fort McClellan 4. Location: Former Motor Pool Area 1300
5. Name of driller: Sammy McDaniels/Ron Gerrish 6. Mfr. designation of drill:  Geoprobe/Mobile Drill Rig B-57
7. Sizes and types of drilling and sampling equipment: 8. Hole location FTA-148-GP08

Direct Push/Hollow Stem Auger
. 9. Surface elevation (feet above mean sea level): 760.09
DP- 4’ x 2" acetate-lined sampler

HSA- 5' x 8" od augers, 2' x 2" steel split spoons 10. Date started:  10/23/98 11. Date completed: 12/16/98

12. Overburden thickness (feet bgs): >1g 15. Depth groundwater encountered (feet bgs):  12.0'

16. Depth to water and elapsed

13. Depth drilled into rock (feet bgs): time after drilling completed (feet bgs):

14. Total depth of hole (feet bgs): 18 17. Other water level measurements (specify):
18. GeOteChf"cal Disturbed: Undisturbed: 19. Total no. of core boxes:
samples:
20. Samples for chemical 21. Total core
analysis: VOC Metals Other (specify) Other (specify) | Other (specify) recovery:
X X TCL VOCs TCL SVOCﬁ TAL Metalg N/A
22. Disposition of hole: Backfilled | Monitoring well Other (specify) Geologist:
X Temp. well C. SHORT

LOCATION SKETCH/COMMENTS:

672000 672500 673000
FT.
1170500 1170500
(o))
£
L
€ TA-143-GP10
p-d e
h FTA-143-GP11
1170000 4 + 1170000
FTA-148-GP1 :
per
FTA-148-GP12
./ FT4148-
RN | :
T T
672000 672500 673000
Easting
Project.  Fort McClellan bgs= below ground surface Hole no.: FTA-148-GP08

NA = Not applicable




HTRW DRILLING LOG

(Continuation Sheet)

HOLE NUMBER: FTA-148-GP08

Project:

Fort McClellan ! Geologist:  C. SHORT

Sheet 2 of 3 sheets

755

Description of Materials (c)

Field
screening
results (d)

Geotech

sample or

core box
no. (e)

Analytical
sample no. |Blow counts

U] (@)

Remarks (h)

o0—
¢l Dry, hard CLAY mottled dark red, yellowish Organic Rec 1.0°
red, gray, brown, dark brown. Vapor ]
cl 0.2ppm DBOO11 i
cl: Dry, hard CLAY mottled dark red, yellowish Organic Rec 33" 1
red, gray, brown, dark brown. Vapor ]
0.2ppm N
2~
cl b
3]
sh: Dry, brittle SHALE, highly weathered, ——— Organic Rec 48" 4=
mottled layering, dark red, yellowish red, gray, — — Vapor
brown, dark brown. E = 7
—_—— 0.2ppm 4
—— 5-
sh — — DB0012 &
- - 7
= :
| ==
== \
I"¢l: CLAY, soft to firm, damp, plastic- dark. } s
reddish brown, mottles yellowish red, dark
brown, yellowish brown, wet at 12.0'.
9



HTRW DRILLING LOG

(Continuation Sheet)

‘ HOLE NUMBER: FTA-148-GP08

Project:  Fort McClellan ! Geologist: C. SHORT ( Sheet 3 of 3 sheets
i Geotech .

= 56. I~ ! . ‘7’ g % s;:::ing saen?p?e o 5:::::::1;. Blow counts

£ 8e Description of Materials (c) § £ g results (d) czg.a(tgx 0 @ | Remarks (h)

750-}‘_ 10 Rec 20" 10—1
B cl )
11 11
—12 12
- 13 _\% 13|
4 sh: SHALE, hard, dry, black, some Clay, soft, —

L moist, black, yellowish brown, dark reddish ——J |
brown, wet at 16.0'. —

L 14 i 14

15 — 7

745 — 15
i sh [—— J
— 16 — 16
17 = — 17
i | — bottom of borehole at 18.0". 7
L 18 [— s




HTRW DRILLING LOG

HOLE NUMBER

FTA-148-GP09
1. Company name: |T Corporation ]. 2. Drill Subcontractor: TEG Sheet 1 of 2 sheets
3. Project: Fort McCliellan 4. Location: Former Motor Pool Area 1300

5. Name of driller:  Sammy McDaniels

6. Mfr. designation of drill:  geoprobe

7. Sizes and types of drilling and sampling equipment:

Direct Push

4' x 2" acetate-lined sampler

8. Hole location

FTA-148-GP09

9. Surface elevation (feet above mean sea level): 757.778

10. Date started:

10/23/98 11. Date completed: 10/23/98

12. Overburden thickness (feet bgs): >7

15. Depth groundwater encountered (feet bgs):

13. Depth drilied

into rock (feet bgs):

16. Depth to water and elapsed
time after drilling completed (feet bgs):

14. Total depth of hole (feet bgs): 7

17. Other water level measurements (specify):

18. Geotechfncal Disturbed: Undisturbed: 19. Total no. of core boxes:
samples:
20. Samples for chemical 21. Total core
analysis: \Yole} Metals Other (specify) Other (specify) | Other (specify) recovery:
X X TCL VOCs TCL SVOCsI TAL Metal% N/A
22. Disposition of hole: Backfilled | Monitoring well Other (specify) Geologist:
X C. SHORT

LOCATION SKETCH/COMMENTS:

672000 672500 673000
1170500 1170500
<y FTA-143-GR
= FTA-148 .
g TA-148-GP10
z
FTA-143-GP11
1170000 117 0000
FTA-143-GP1
¥ L§ T
672000 872500 673000
Easting
Project.  Fort McClellan bgs= below ground surface Hole no.: FTA-148-GP09
’ NA = Not applicable




HTRW DRILLING LOG

(Continuation Sheet)

! HOLE NUMBER: FTA-148-GP09

Project:  Fort McClellan ( Geologist: C. SHORT ' Sheet 2 of 2 sheets
. < -~ B3 Q Field Geotach Analytical
>~ B ~ L . 124 -g € screening sample or le no. |Blow t :
nsige Description of Materials (c) 2 _cfj’ B | et c:;?(z,),x Sam;zf? no counts Remarks (h)
0 o
[ sh: Dry, brittle SHALE, some Clay, some =
L Sand, yellowish brown, grayish brown, mottled F— —— i
dark brown. —
-1 =] ; " 1
| — —{ Organic Rec 45
L | —— - Vapor 4
3 = 0.2ppm .
-2 1 2]
] sh — - ]
755"~ — 4
— 3 —— 3
| 4 — . "
sh: Dry, brittle SHALE, some Clay, some | — - Organic Rec 33 4
i Sand, yellowish brown, grayish brown, mottied  —— -1 Vapor
dark brown. | — J= ~
- —_—jf 0.2ppm J
—5 = 5_
i sh | —— DB0013 7
o = .
i — Direct-push refusal and
o+ LT bottom of borehole at 7.0".
4 i




HTRW DRILLING LOG

HOLE NUMBER ‘
FTA-148-GP10

1. Company name: |T Corporation 2. Drill Subcontractor: TEG Sheet 1 of 2 sheets
3. Project: Fort McClelian 4. Location: Former Motor Pool Area 1300

5. Name of driller:  Sammy McDaniels 6. Mfr. designation of drill:  geoprobe

7. Sizes and types of drilling and sampling equipment: 8. Hole location FTA-148-GP10

Direct Push

4' x 2" acetate-lined sampler

9. Surface elevation (feet above mean sea level): 756.598

10. Date started:

10/23/98 11. Date completed: 10/23/98

12. Overburden thickness (feet bgs): >8

15. Depth groundwater encountered (feet bgs):

13. Depth drilled into rock (feet bgs):

16. Depth to water and elapsed
time after drilling completed (feet bgs):

14. Total depth of hole (feet bgs). g

17. Other water level measurements (specify):

18. Geotechrucal Disturbed: Undisturbed: 19. Total no. of core boxes:
samples:
20. Samples for chemical 21. Total core
analysis: vOC Metals Other (specify) Other (specify) | Other (specify) recovery:
X X TCL VOCs TCL SVOCs1 TAL Metalsf N/A
22, Disposition of hole: Backfilled Monitoring weli Other (specify) Geologist:
X C.SHORT

LOCATION SKETCH/COMMENTS:

672000

672500

1170500 -

673000

1170500

2 FTA-148-GR

= FTA-148

€ TA-1 48-GP10

pd
FTA-143-GP11

1170000 1170000
FTA-143-GP1
——
1 L] 1
672000 672500 673000
Easting
N bgs= below ground surface . _148-
Fort McCleilan Hole no.: FTA-148-GP10
Project: NA = Not applicable




HTRW DRILLING LOG

(Continuation Sheet)

HOLE NUMBER: FTA-148-GP10

Project:  Fort McClelian

‘ Geologist. C.SHORT

Sheet 2 of 2 sheets

. £ ~ 3 Q
> o A~ » 8 <
Dw o) I . O sample no. |Blow counts
w~ & = Description of Materials (c) 2 & g © Remarks (h)
—0 .
ml: Dry to damp, soft SILT, some Clay, dark Rec 1.0
L brown, dark reddish brown, gray, black, few
small Quartzite, Gravel.
I ml
1 sh: Dry brittle SHALE, highly weathered, | — - Organic Rec 48"
L mottled dark brown, dark reddish brown, gray, L=
black, stains in partings, dark orange/ red | —
L layering evident. | —
755 S—
L2 4
T sh ==
L3 e
4 : : ——
sh: Dry brittle SHALE, highly weathered, = —
L mottled dark brown, dark reddish brown, gray, —
black, stains in partings, dark orange/ red — — T
L layering evident. i
-5 —
— 6 sh — —] DB0014
750{ —
7 ——
I — 7 Bottom of borehole and
L i direct-push refusai at 8.0'.
L8 —




HTRW DRILLING LOG

HOLE NUMBER
FTA-148-GP11

1. Company name: [T Corporation

2. Drill Subcontractor:

TEG/ MILLER DRILLING CO Sheet 1 of 3 sheets

3. Project: Fort McClellan

4. Location: Former Motor Pool Area 1300

5. Name of driller.  Sammy McDaniels/Jeff Brownfield

6. Mfr. designation of drill.  Geoprobe/ CME-85 mobite drill rig

7. Sizes and types of driliing and sampling equipment:
Direct Push, Hollow Stem Auger
DP- 4' x 2" acetate-lined sampler

HSA- 5' x 8"od augers, 2' x 2" steel split spoons

8. Hole location FTA-148-GP11

9. Surface elevation (feet above mean sea level). 752.06

10. Date started:  10/23/98 11. Date completed: 12/15/98

12. Overburden thickness (feet bgs): 14

15. Depth groundwater encountered (feet bgs): 5.0 Ft

13. Depth drilled into rock (feet bgs): 0

16. Depth to water and elapsed
time after driliing completed (feet bgs):

14. Total depth of hole (feet bgs). 14 17. Other water level measurements (specify):
18. Geotecm.'ncal Disturbed: Undisturbed: 19. Total no. of core boxes:
samples:
20. Samples for chemical 21. Total core
analysis: voC Metals Other (specify) Other (specify) | Other (specify) recovery:
X X TCLVOCs TCL SVOCS, TAL Metals N/A
22. Disposition of hole: Backfilled Monitoring weil Other (specify) Geologist:
X Temp. well C. SHORT, B. RHODES
LOCATION SKETCH/COMMENTS:
672!300 672.500 873000
FTA143-GBY = \
TA-148-GP0O \
1170500 - - L-117 0500
' FTA-148-GR02
Fraas-cryg <y Ny
2 FTA-143-GREY 4
£ FTA-148GPREIFTA 8-GPO9
5 TA-148-GP10
Z .
FTA-1 Q-GM 1
1470000 1170000
FTA-143-GP13
FTA148-GP12
./ FT%1 48-GP14
Ll T L]
672000 672500 873000
Easting
Project.  Fort McClellan bgs= below ground surface Hole no.: FTA-148-GP11
. NA = Not applicable




HTRW DRILLING LOG

(Continuation Sheet)

HOLE NUMBER: FTA-148-GP11

Project:

Fort McClellan

J Geologist: C. SHORT, B. RHODES

Sheet 2 of 3 sheets

_—
0
=~

Field Geotech

screening sample or :\:r:'g:iecf\:: Blow counts
Description of Materials (c) results (d) c:;e(l:;x el - Remarks (h)
O
sc: Soft, dry SAND, some Clay, yellow brown, N \ Organic Rec 1.0
grayish brown some large to small Quartzite, >N N Vapor |
Gravel, round. N =
sc 0.5ppm DB0017 '
cl: Approximately 12", hard, firm CLAY, dark Organic Rec 24" L
reddish brown, damp. Vapor ]
cl 0.4ppm 4
ci: Firm, damp to moist LAY, dark gray 27
grayish brown. |
cl 1
cl: Firm to stiff, damp CLAY, yellowish brown., 7
reddish brown. i
cl 1
¢l: Hard damp CLAY, some Silt, mottied Organic Rec 48" 4
yellowish brown, grayish brown, light gray, Vapor
dark red. = -
0.4ppm |
5]
i
cl 6 —
7 —
cl: Dry to damp, hard CLAY, some Sand Organic Rec 23" 8
throughout, coarse mottled yellowish brown, Vapor |
grayish brown, light gray. =
0.4ppm 4
-
cl DB0020 9




HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: FTA-148-GP11

Project.  Fort McClellan ‘ Geologist: C. SHORT, B. RHODES Sheet 3 of 3 sheets

Field | Seotech | pnatical

i sample or
Description of Materials (c) _ ::;:;';"('g) o:;e(t:;x “’“‘z};’ no. | Blow (‘;“"‘s Remarks (h)

Direct push refusal at 10.0". 1H

T
1

. sh: Soft, damp, gray, weathered SHALE.

[T 0]
i

nannnnnn
TR
. . T

|
|

7a0 12 sh — 1]
13 = — 18
| | — - bottom of borehole'at 14.0.
| 14 —— .




HOLE NUMBER

HTRW DRILLING LOG

FTA-148-GP12
1. Company name: IT Corporation 2. Drill Subcontractor: TEG/ MILLER DRILLING CO| Sheet 1 of 4 sheets
3. Project: Fort McClellan 4. Location: Former Motor Pool Area 1300
5. Name of driller:  Sammy McDaniels/Jeff Brownfield 6. Mfr. designation of drili.  Geoprobe/CME-85 mobile drill rig
7. Sizes and types of drilling and sampling equipment: 8. Hole location FTA-148-GP12

Direct Push, Hollow Stem Auger -
. 9. Surface elevation (feet above mean sea level): 755.39
DP- 4' x 2" acetate-lined sampler

HSA- 5' x 8" augers, 2' x 2" steel split spoons 10. Date started:  10/22/98 11. Date completed: 12/15/98

12. Overburden thickness (feet bgs): >28 15. Depth groundwater encountered (feet bgs):  20.0 Ft

16. Depth to water and elapsed

13. Depth drilled into rock (feet bgs): time after drilling completed (feet bgs):

14, Total depth of hole (feet bgs): 28 17. Other water level measurements (specify):
18. Geotechrucal Disturbed: Undisturbed: 19. Total no. of core boxes:
samples:
20. Samples for chemical 21. Total core
analysis: vocC Metals Other (specify) Other (specify) | Other (specify) recovery:
X X TCL VOCs TCL SVOCsl TAL Metals} N/A
22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:
X Temp. well C. SHORT, B. RHODES

LOCATION SKETCH/COMMENTS:

672000 672500 673000

1170500 - 1170500

FTA-148-GF
FTA-148
TA-148-GP10

Northing

FTA19'GP11

1170000 4 1170000

FTA-148-GP1

./FTAA 48-GP12
r:__
T 1 LI
872000 672500 873000
Easting
Project:  Fort McClellan bgs= below ground surface Hole no.: FTA-148-GP12

NA = Not applicable




HTRW DRILLING LOG

(Continuation Sheet)

t HOLE NUMBER: FTA-148-GP12

Project:  Fort McClellan } Geologist: C. SHORT, B. RHODES \ Sheet 2 of 4 sheets
5[ 2 | Fua | S0 Taavica
- : k] Q screening le no. | Bl 1
Description of Materials (c) % g st (@) c:;?(zc),x samrzf«)a no ow(ogo)un s Remarks (h)
0 | o
r [ mi: Soft, dry SILT, some Clay, trace of Sand, Organic Rec 1.0 l
| few large rounded Quartzite, some small Vapor ‘l
Gravel. =
755 2 l
- mi 0.2ppm DB0021
1 ¢l Hard, damp CLAY, yellow brown , yellow Organic Rec 39" b
L orange- some mottles. Vapor |
= el 0.0ppm 4
-2 2 ]
sp: Top 8" dry to damp, soft SAND, broken
L Quartzite, light gray to white- stains dark ]
i reddish brown.
=3 sp 3]
- 4 - R ]
cl. Approximately 7" dry to damp SAND, some Organic Rec 48" 4
L soft, broken Quartzite, Gravel, gray to white, Vapor
| 7-48" damp, hard CLAY, reddish and yellowish =
L brown mottles, light gray, bluish- gray, orange. 0.0ppm
Direct push refusat at 8.0".
I 5
750/
L 6 6
cl DB0022
7 7
L8 .
sh: Soft, dry, brittle highly weathered, brown, ~— — _| Organic Blow 15 17 29 48 Rec 18"
L SHALE. —_——1 Vapor
L [ —— 3 0.0ppm
9 sh

NN




HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: FTA-148-GP12

Project:  Fort McClellan f Geologist: C. SHORT, B. RHODES Sheet 3 of 4 sheets
B Field fa‘::gl’g’;r Analytical
P~ o . S screening le no. | Bl t:
2 Description of Materials (c) % results (0) c:;?(t:;x sam;: ; no. |Blow (cgt;un s Remarks (h)
10 - - — ; , 10
sh: Soft, dry, brittle, highly weathered, brown, — 7 Organic Blow 19 29 34 29 Rec 2.0
N SHALE, some Quartzite. ~_ 7 Vapor |
745| — = :
" | —— 1 0.0ppm .
== o
—
- 12 R 12
I sh ——— y
13 —— 13 ]
— 14 = — 14
1 —— T
15 . p—— 's )
sh: Brown to gray, soft, brittle, weathered, L= 7
L SHALE. el .
740, p—
— 16 | — 16—
- — —
- 17 — — 12
L —
18 — — . . ey
sh: Soft, dry, brittle, highly weathered, gray, — —— Organic Biow 16 48 50 Rec 18
L SHALE. — —— Vapor |
L sh }: 0.0ppm T
: ——
19 — "
sh: Damp, soft, weathered, gray, SHALE. — —
sh | — j




HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: FTA-148-GP12

Project:  Fort McClellan [ Geologist: C. SHORT, B. RHODES Sheet 4 of 4 sheets

i Geotech | , .
squ:ing sample or sar:':::acfvlo Blow counts
core box g
results (d) | o, (o) i) (@ Remarks (h)

Lithology

Description of Materials (c)

20
sh: Damp, soft, weathered, gray, SHALE. | — - Organic
L | — — Vapor 4
735 |—— =
L — — 0.0ppm J
21 —— 2]
22 — — 22

|
|

|
|

Split spoon refusal at 23.0". 2

IR
i

|
|
'F

sh

1
|

(
InERnnnnn
S

P 1

|
|

730

LT T T
I
? .

1
|

1
|

|
[
|

27

!
|

n
H
H

I

|
|

Bottom of borehole at 28.0'.

i1
1

]
|

f
|
£




HTRW DRILLING LOG HOLE NUMBER

FTA-148-GP13
1. Company name: IT Corporation ‘ 2. Drill Subcontractor: TEG/ MILLER DRILLING CO Sheet 1 of 3 sheets
3. Project: Fort McClellan 4. Location: Former Motor Pool Area 1300
5. Name of driller:  Sammy McDaniels/Jeff Brownfield 6. Mfr. designation of drill: ~ Geoprobe/CME-85 mobile drill rig
7. Sizes and types of drilling and sampling equipment: 8. Hole location FTA-148-GP13

Direct Push, Hollow Stem Auger
. 9. Surface elevation (feet above mean sea level): 751.59
DP- 4’ x 2" acetate lined samplers.

HSA- 5' x 8"od augers, 2' x 2" steel split spoons 10. Date started:  10/21/98 11. Date completed: 12/15/98

12. Overburden thickness (feet bgs): 19 15. Depth groundwater encountered (feet bgs): 8.0'

16. Depth to water and elapsed

13. Depth drilled into rock (feet bgs): time after drilling completed (feet bgs):

14. Total depth of hole (feet bgs): 19 17. Other water level measurements (specify):
18. Geotechfucal Disturbed: Undisturbed: 18. Total no. of core boxes:
samples:
. Samples for chemical 21. Total core
analysis: vocC Metals Other (specify) Other (specify) | Other (specify) recovery:
X X TCL VOCs TCL SVOCﬂ TAL Metalﬁ N/A
. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:
C. SHORT, B. RHODES

LOCATION SKETCH/COMMENTS:

672000 672500 673000
FTA148-GPO1 —5 \
\ TA1 s-cpu
1470500 - -117 0500
2 ' FTA-143-GR02
FTaies-crgg = oty B b0
2 FTZA-143-GRB] '
£ _,q FTA-143{GPQfIFTAT48-GPOS
= TA148-GP10
2 .
— FTA-143-GP11
1170000 4 -117 0000
FTA-143-GP1
a 4p-GP
FTA1438-GP12
./ FT4148-GP14
PPMP-
T T 1]
672000 672500 673000
Easting
Project.  Fort McClellan bgs= below ground surface Hole no.: FTA-148-GP13

NA = Not applicable




HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: FTA-148-GP13

Project:  Fort McCiellan \ Geologist: C. SHORT, B. RHODES Sheet 2 of 3 sheets
3 Fiold | g‘:;’;?g‘;r Analytical
L . K] screening ! . |BI t:
Description of Materials (c) _E‘_: results (d) | o (‘;‘;" sam%; e ow(:;un * Remarks (h)
— 0 - o y 09—
‘| sc: Damp, soft SAND, white, some Ciay, dark Lo\ | Organic Rec 1.0
R brown, large to smalf rounded Quartzite, SN0 N Vapor |
Gravel white to yellowish white. : . : =
I sc oy O2epm DB0023 '
L4 s R " 1
cl. Approximately 5" damp, soft SAND, white. Organic Rec 34
L Vapor B
cl =
- - - 0.3ppm |
750 cl: Firm to hard CLAY, some Silt, Sand,
L yellowish brown, grayish brown. |
-2 2|
I cl h
-3 3 |
L 4 .
sc: Wet, soft SAND, some Clay, dark gray, -~ Organic Rec 17" 4
- white, dark red. o N\{ Vapor
o . ‘ = -
T 0.2ppm 4
L5 5 |
—6 sc 6 —
745] i
L7 7
8 .
sc: Wet, soft SAND, dark gray, some mottling. 7Y Organic Rec 34" 8
L LN Vapor |
0.2ppm -
-9 sc \ s
|
!




HTRW DRILLING LOG (Continuation Sheet)

‘ HOLE NUMBER: FTA-148-GP13

Project:  Fort McClellan ] Geologist: C. SHORT, B. RHODES J Sheet 3 of 3 sheets
T ‘ > o ; Geotech )
3,“? -‘z.‘_ = - A é § 'cE:. s:::ing samplsoor ::::::fii). Blow counts
TR Description of Materials (c) g £ g results (d) c:;f(e)x 0 @ Remarks (h)
—10 sc: Wet, soft, gray SAND. -\ ) Organic DB0024 Rec 48". Direct push refusal’®”
| N\ 0\ Vapor at 10.0'. |
L N 0.0ppm 4
_.Q
11 11
740/ sc i
—12 12|
L .
13 sh: Soft, wet, weathered, gray SHALE. L~ — 7 *
— 14 = 14
15 — — 15
e ——
— 16 sh ;_?:: 16
735] [— i
—17 — 12
—— i
18 pi— 18
I [ ] Bottom of borehole at 19.0".
[;19 I "




HTRW DRILLING LOG

HOLE NUMBER
FTA-148-GP14

1. Company name:  |T Corporation

2. Drill Subcontractor:

TEG Sheet 1 of 3 sheets

3. Project: Fort McClelian

4. Location: Former Motor Pool 1300

5. Name of driller:  Sammy McDaniels

6. Mfr. designation of drill.  Geoprobe

7. Sizes and types of drilling and sampling equipment:
Direct Push

4' x 2" acetate-lined sampler

8. Hole location FTA-148-GP14

9. Surface elevation (feet above mean sea level): 751.99

10. Date started:  10/22/98 11. Date completed: 10/22/98

12. Overburden thickness (feet bgs): >10 15. Depth groundwater encountered (feet bgs): 8.0 Ft
. . . 16. Depth to water and elapsed
13. Depth drilled into rock (feet bgs): time after drilling completed (feet bgs):
14. Total depth of hole (feet bgs): 10 17. Other water level measurements (specify):
18. Geotechruca| Disturbed: Undisturbed: 19. Total no. of core boxes:
samples:
20. Samples for chemical 21. Total core
analysis: VvOC Metals Other (specify) Other (specify) | Other (specify) recovery:
X X TCL VOCs TCL SVOCsl TAL Metal% N/A
22. Disposition of hole: Backfiled | Monitoring well Other (specify) Geologist:
X Temp well C. SHORT
LOCATION SKETCH/COMMENTS:
572900 8?2?00 673000
FTA{48-GB0 o \
\ TA-148-GPO \
1170500 - -117 0500
FTA-148-GRO2
ool oSl ot
2 FTA-143-GRP] i
= FTA-148{3PQeFTATA8-GP09
E TA-148-GP10
pd
) FTA1 Q-GM 1
1470000 A 1470000
FTA-148-CGP1
FTA-148-GP12
/ FT%1 48-GP14
—
1 ) ¥
672000 672500 673000
Easting
Project:  Fort McClellan bgs= below ground surface Hole no.: FTA-148-GP14
ject: NA = Not applicable




HTRW DRILLING LOG

(Continuation Sheet)

HOLE NUMBER: FTA-148-GP14

Project:

Fort McClellan

l Geologist: C. SHORT

Sheet 2 of 3 sheets

55 2 | Fed | Seont | Anaivtca
L N S a screening ) . |Blow t:
Description of Materials (c) 3 % 2| fesrs (@ O::(Z‘;x | sam.z fe)a no ((;;uns Remarks (h)
-0 | o
o sc: Soft, damp SAND, some Silt, Cobbles- BN Organic Rec 1.0
Quartzite yellowish brown and grayish brown. : - Vapor |
- sc 0.1ppm DB0025 i
+—1 . "
cl: 0-25" dry, hard CLAY, mottied dark Organic Rec 36 '
L yellowish red, grayish brown, black. Vapor ]
L 0.1ppm B
750 2 el 2|
T3 cl: 25-36" firm to stiff CLaY, dark gray to black, ]
L damp to moist. B
L l i
1 4 . .
cl: Firm to soft, moist CLAY, grayish brown, Organic Rec 32" 4
L yellowish gray. Vapor
L 0.1ppm -
L i |
4.5 5_|
i sc: Moist SAND, soft, dark gray to black i
L layering. i
1.6 6l
L sc i
745, 7 7
8 : " -
cl: Wet, soft SAND, dark gray, mottied. Organic Rec 33 8
N cl Vapor 1
cl: Wet, soft CLAY, bluish-gray to black. =
L 0.1ppm .
cl
4-9 - = o
sh: Soft to firm dry SHALE, highly weathered, — —
L mottled yellowish, (cont. on the next page) — — i
dark reddish yellow, light gray. — —
sh |[— 1 DB0026 Refusal and bottom at 10.0".
=




HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: FTA-148-GP14

Project:  Fort McClellan ‘ Geologist: C. SHORT Sheet 3 of 3 sheets

i Geotech ;
sc'r::::ing sample or :::\Iy:::ii: Blow counts
Description of Materials (c) ; resuts (@) | por (o o Remarks (h)

1 | I 1 I 101

4110 |



WELL CONSTRUCTION LOGS



MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC

LOCATION Anniston, AL

CLIENT: USACE Mobile District

CONTRACTOR MILLER DRILLING

DRILLER: R. GERRISH

IT FIELD REPRESENTATIVE:C. SHORT

WELL NO: FTA-148-GP01
DRILLING METHOD:
Hollow Stem Auger

INSTALLATION DATE 12/15/98

NORTHING: 1176091.79
EASTING: 669079.93
JOB NO: 774645A

GROUND SURFACE ELEVATION*
754.93

- —

ANNULAR SPACE SEAL
TYPE N/A

TOP OF BENTONITE SEAL

—p 1.5

TOP OF SAND PACK — g 2.5

HORIZONTAL SURVEY
DATUM: NAD83

VERTICAL SURVEY
DATUM: NGVD88

NEAT CEMENT [;
BENTONITE SEAL
FILTER PACK

GROUT [T
BOREHOLE COLLAPSE [ |

*All elevations (EL) are referenced to MSL.

All depths and heights are given in feet and
are referenced to the ground surface.

I_TEMPORARY SURFACE SEAL

-

TOP of WELL CASING or RISER PIPE

EL* 756.15 sTickup 1.22

TYPE of SURFACE SEAL Temporary

TYPE of RISER MATERIAL PVC SCH 40
(Flush Threaded)

INSIDE DIAMETER of RISER (inches) 2

| ————— APPROXIMATE DIAMETER of

BOREHOLE (inches) 8

TOP OF SCREENED INTERVAL

EL* 751.68 DEPTH 3.25

TYPE of SCREEN MATERIAL PVC SCH 40

SLOT SIZE (inches) 0.010

INSIDE DIAMETER (inches) 2

TYPE of SAND PACK AROUND
SCREEN Sand No 1

BOTTOM of SCREENED INTERVAL

‘ EL* 741.68 DEPTH 13.25
— L— BOTTOM of SUMP and WELL
EL* 741.43 DEPTH 13.5
BOTTOM of BOREHOLE
EL* 741.43 DEPTH 13.5




MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC

WELL NO: FTA-148-GP02

LOCATION Anniston, AL

DRILLING METHOD:

CLIENT: USACE Mobile District

Hollow Stem Auger

CONTRACTOR MILLER DRILLING

INSTALLATION DATE 12/15/98

DRILLER: R GERRISH

NORTHING: 1175791.02

EASTING: 669377.69

IT FIELD REPRESENTATIVE:C. SHORT

JOB NO: 774645A

GROUND SURFACE ELEVATION*
750.51

-~} TOP of WELL CASING or RISER PIPE

EL" 751.31 STICKUP

ANNULAR SPACE SEAL
TYPE N/A

TOP OF BENTONITE SEAL

— 5

TOP OF SAND PACK —_— 7

HORIZONTAL SURVEY
DATUM: NADS83

VERTICAL SURVEY
DATUM: NGVD88

NEAT CEMENT
BENTONITE SEAL
FILTER PACK [

GROUT [N
BOREHOLE COLLAPSE [ |

*All elevations (EL) are referenced to MSL.

All depths and heights are given in feet and
are referenced to the ground surface.

<—L TYPE of SURFACE SEAL
TEMPORARY SURFACE SEAL

TYPE of RISER MATERIAL
(Flush Threaded)

INSIDE DIAMETER of RISER (inches)

-agf}————— APPROXIMATE DIAMETER of

BOREHOLE (inches)

TOP OF SCREENED INTERVAL
EL* 741.76 DEPTH

TYPE of SCREEN MATERIAL

SLOT SIZE (inches)

INSIDE DIAMETER (inches)

TYPE of SAND PACK AROUND
SCREEN

%——‘—_— BOTTOM of SCREENED INTERVAL

EL* 731.76 DEPTH

I 1— BOTTOM of SUMP and WELL

EL* 731.51 DEPTH

~! w}——— BOTTOM of BOREHOLE

EL* 731.51 DEPTH

0.80

Temporary

PVC SCH 40

N

-]

8.75

PVC SCH 40

0.010
2

Sand No 1

18.75

19.0




MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC

WELL NO: FTA-148-GP03

LOCATION Anniston, AL

DRILLING METHOD:

CLIENT: USACE Mobile District

Direct Push

CONTRACTOR TEG DRILLING

INSTALLATION DATE 10/21/98

NORTHING: 1176097.03

DRILLER: S MCDANIEL

EASTING: 669306.6

IT FIELD REPRESENTATIVE:C-SHORT

JOB NO: 774645A

GROUND SURFACE ELEVATION*
749.04

TOP of WELL CASING or RISER PIPE

EL* 754.25

ANNULAR SPACE SEAL
TYPE N/A

TOP OF BENTONITE SEAL

—P- 0

TOP OF SAND PACK —— g 3

HORIZONTAL SURVEY
DATUM: NAD83

VERTICAL SURVEY
DATUM: NGVD88

NEAT CEMENT
BENTONITE SEAL
FILTER PACK

GROUT [T
BOREHOLE COLLAPSE [ |

*All elevations (EL) are referenced to MSL.

All depths and heights are given in feet and
are referenced to the ground surface.

l_TEMPORARY SURFACE SEAL

TYPE of RISER MATERIAL
(Flush Threaded)

INSIDE DIAMETER of RISER (inches)

-———— APPROXIMATE DIAMETER of

BOREHOLE (inches)

TOP OF SCREENED INTERVAL
EL* 744.04 DEPTH

TYPE of SCREEN MATERIAL

SLOT SIZE (inches)

INSIDE DIAMETER (inches)
TYPE of SAND PACK AROUND

SCREEN

BOTTOM of SCREENED INTERVAL

EL* 739.04 DEPTH
BOTTOM of SUMP and WELL

EL* 739.04 DEPTH
BOTTOM of BOREHOLE

EL* 739.04 DEPTH

sTIcCkup  5.21

TYPE of SURFACE SEAL Temporary

PVC SCH 40

5
PVC SCH 40

0.010
1

Sand No 1

10

10

10




MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC

LOCATION Anniston, AL

CLIENT: USACE Mobile District

WELL NO: FTA-148-GP08

DRILLING METHOD:
Hollow Stem Auger

CONTRACTOR MILLER DRILLING

DRILLER: R- GERRISH

IT FIELD REPRESENTATIVE:C.SHORT

INSTALLATION DATE 12/16/98

NORTHING: 1175527.13

EASTING: 669126.44

JOB NO: 774645A

GROUND SURFACE ELEVATION*
760.09

ANNULAR SPACE SEAL
TYPE N/A

TOP OF BENTONITE SEAL

—_— 4

TOP OF SAND PACK ——pgm- 6

HORIZONTAL SURVEY
DATUM: NAD83

VERTICAL SURVEY
DATUM: NGVD38

NEAT CEMENT
BENTONITE SEAL
FILTER PACK

GROUT

BOREHOLE COLLAPSE

T
]

*All elevations (EL) are referenced to MSL.

All depths and heights are given in feet and
are referenced to the ground surface.

TOP of WELL CASING or RISER PIPE
EL* 761.21

STICKUP

1.12

TYPE of SURFACE SEAL Temporary

|_TEMPORARY SURFACE SEAL

(Flush Threaded)

APPROXIMATE DIAMETER of

TYPE of RISER MATERIAL PVC SCH 40

INSIDE DIAMETER of RISER (inches) 2

BOREHOLE (inches) 8

TOP OF SCREENED INTERVAL
EL* 752.34

DEPTH

TYPE of SCREEN MATERIAL

SLOT SIZE (inches)

INSIDE DIAMETER (inches)
TYPE of SAND PACK AROUND

SCREEN

BOTTOM of SCREENED INTERVAL

EL* 74234 DEPTH
BOTTOM of SUMP and WELL

EL* 742.09 DEPTH
BOTTOM of BOREHOLE

EL* 742.09 DEPTH

1.75

PVC SCH 40

0.010




MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC

WELL NO: FTA-148-GP11

LOCATION Anniston, AL

DRILLING METHOD:

CLIENT: USACE Mobile District

Hollow Stem Auger

CONTRACTOR MILLER DRILLING

INSTALLATION DATE 12/15/98

NORTHING: 1175381.22

DRILLER: Y- BROWNFIELD

EASTING: 669352.19

IT FIELD REPRESENTATIVE:C. SHORT, B. RHODES

JOB NO: 774645A

TOP of WELL CASING or RISER PIPE

GROUND SURFACE ELEVATION*
752.06

-——

EL* 753.91 STICKUP

TYPE of SURFACE SEAL

ANNULAR SPACE SEAL
TYPE N/A

TOP OF BENTONITE SEAL

__>0

TOP OF SAND PACK ——ppem 1.7

HORIZONTAL SURVEY
DATUM: NAD83

VERTICAL SURVEY
DATUM: NGVD88

NEAT CEMENT
BENTONITE SEAL
FILTER PACK |.

GROUT Y]
I

BOREHOLE COLLAPSE
*All elevations (EL) are referenced to MSL.

All depths and heights are given in feet and
are referenced to the ground surface.

l_TEMPORARY SURFACE SEAL

TYPE of RISER MATERIAL
(Flush Threaded)

INSIDE DIAMETER of RISER (inches)

- ————— APPROXIMATE DIAMETER of

BOREHOLE (inches)

TOP OF SCREENED INTERVAL
EL* 748.31 DEPTH

TYPE of SCREEN MATERIAL

SLOT SIZE (inches)

INSIDE DIAMETER (inches)

TYPE of SAND PACK AROUND
SCREEN

BOTTOM of SCREENED INTERVAL
EL* 738.31 DEPTH

BOTTOM of SUMP and WELL
EL* 738.06

BOTTOM of BOREHOLE
EL* 738.06

DEPTH

DEPTH

1.85

Temporary

PVC SCH 40
8.25

3.75
PVC SCH 40

0.010
2

Sand No 1

13.75

14




MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC WELL NO: FTA-148-GP12

DRILLING METHOD:
Hollow Stem Auger

LOCATION Anniston, AL
CLIENT: USACE Mobile District

INSTALLATION DATE 12/15/98

CONTRACTOR MILLER DRILLING

NORTHING: 1174926

DRILLER: J- BROWNFIELD EASTING: 669184.42

IT FIELD REPRESENTATIVE:B. RHODES JOB NO: 774645A

TOP of WELL CASING or RISER PIPE
EL* 757.55

GROUND SURFACE ELEVATION*
755.39

I.TEMPORARY SURFACE SEAL

ANNULAR SPACE SEAL
TYPE N/A

TYPE of RISER MATERIAL
(Flush Threaded)

INSIDE DIAMETER of RISER (inches)

-afff——————— APPROXIMATE DIAMETER of
BOREHOLE (inches)

TOP OF BENTONITE SEAL

P 77

TOP OF SAND PACK — 10.7
TOP OF SCREENED INTERVAL

EL* 742.64 DEPTH
TYPE of SCREEN MATERIAL
SLOT SIZE (inches)
INSIDE DIAMETER (inches)
TYPE of SAND PACK AROUND
HORIZONTAL SURVEY SCREEN
DATUM: NADS83
VERTICAL SURVEY BOTTOM of SCREENED INTERVAL
DATUM: NGVD88 EL* 727.64 DEPTH
|~ 1 BOTTOM of SUMP and WELL
NEAT CEMENT EL* 7_27'L. DEPTH
BENTONITE SEAL BOTTOM of BOREHOLE
FILTER PACK EL* 727.39 DEPTH
GROUT [T
BOREHOLE COLLAPSE| |

*All elevations (EL) are referenced to MSL.

All depths and heights are given in feet and
are referenced to the ground surface.

STICKUP N/A

TYPE of SURFACE SEAL Temporary

PVC SCH 40

2

8.25

12.75

PVC SCH 40

0.010
2

Sand No 1

27.75

28

28




MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC

WELL NO: FTA-148-GP13

LOCATION Anniston, AL

DRILLING METHOD:

CLIENT: USACE Mobile District

Hollow Stem Auger

CONTRACTOR MILLER DRILLING

INSTALLATION DATE 12/15/98

NORTHING: 1175216.02

DRILLER: Y- BROWNFIELD

EASTING: 669377.11

IT FIELD REPRESENTATIVE:B. RHODES

JOB NO: 774645A

GROUND SURFACE ELEVATION*
751.59

] TOP of WELL CASING or RISER PIPE
STICKUP 1.46

EL* 753.05

ANNULAR SPACE SEAL
TYPE N/A

TOP OF BENTONITE SEAL

— 7

TOP OF SAND PACK —— - 1.7

HORIZONTAL SURVEY
DATUM: NADS83

VERTICAL SURVEY
DATUM: NGVD88

NEAT CEMENT

I_TEMPORARY SURFACE SEAL

TYPE of RISER MATERIAL
(Flush Threaded)

INSIDE DIAMETER of RISER (inches)

 -——————— APPROXIMATE DIAMETER of

BENTONITE SEAL
FILTER PACK

GROUT
BOREHOLE COLLAPSE

*All elevations (EL) are referenced to MSL.

All depths and heights are given in feet and
are referenced to the ground surface.

BOREHOLE (inches)

TOP OF SCREENED INTERVAL
EL* 747.84 DEPTH

TYPE of SCREEN MATERIAL

SLOT SIZE (inches)

INSIDE DIAMETER (inches)

TYPE of SAND PACK AROUND
SCREEN

BOTTOM of SCREENED INTERVAL
EL* 732.84 DEPTH

=] L— BOTTOM of SUMP and WELL

EL* 732.59 DEPTH
| <@§—— BOTTOM of BOREHOLE
EL* 732.59 DEPTH

TYPE of SURFACE SEAL Temporary

PVC SCH 40

8.25

3.75
PVC SCH 40

0.010
2

Sand No 1

18.75
19

19




MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC

WELL NO: FTA-148-GP14

LOCATION Anniston, AL

DRILLING METHOD:

CLIENT: USACE Mobile District

Direct Push

CONTRACTOR TEG DRILLING

INSTALLATION DATE 10/22/98

DRILLER: S- MCDANIEL

NORTHING: 1174928.77

EASTING: 669412.37

IT FIELD REPRESENTATIVE:C.SHORT

JOB NO: 774645A

GROUND SURFACE ELEVATION*
751.99

ANNULAR SPACE SEAL
TYPE N/A

TOP OF BENTONITE SEAL

—P- 0

TOP OF SAND PACK — 3

HORIZONTAL SURVEY
DATUM: NADS83

VERTICAL SURVEY
DATUM: NGVD88

NEAT CEMENT
BENTONITE SEAL
FILTER PACK

GROUT

BOREHOLE COLLAPSE

—

*All elevations (EL) are referenced to MSL.

All depths and heights are given in feet and
are referenced to the ground surface.

[ L BOTTOM of SUMP and WELL

TOP of WELL CASING or RISER PIPE
EL* 752.86 STicKup 0.87

TYPE of SURFACE SEAL Temporary

|_TEMPORARY SURFACE SEAL

TYPE of RISER MATERIAL PVC SCH 40

(Fiush Threaded)
INSIDE DIAMETER of RISER (inches) 1

-agff——————— APPROXIMATE DIAMETER of

BOREHOLE (inches) 2

TOP OF SCREENED INTERVAL
EL* 746.99 DEPTH 5§

SLOT SIZE (inches) 0.010

INSIDE DIAMETER (inches) 1
TYPE of SAND PACK AROUND

BOTTOM of SCREENED INTERVAL
EL* 741.99 DEPTH 10

EL* 741.99
BOTTOM of BOREHOLE

DEPTH 10

-

EL* 741.99 DEPTH 10

TYPE of SCREEN MATERIAL PVC SCH 40

SCREEN Sand No 1






