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A.1.0 Introduction

IT Corporation (IT) conducted a surface geophysical survey at the Former Waste Chemical
Storage Area Site (WCS). [Parcels 87(7), 10(7) and 135(7)]. at Fort McClellan (FTMC) in
Calhoun County, Alabama, from August 17 through 19, 1998, and February 22 through March 5.
1999, for the U.S. Army Corps of Engineers (USACE)-Mobile District, under Total
Environmental Restoration Contract No. DACA21-96-D-0018, Delivery Order CK05. The
geophysical survey objectives were to locate buried metal potentially representing underground
storage tanks (UST), previous UST excavations, and buried utilities in the area of proposed
removal work. The area surveyed was approximately 48,400 square feet (1.1 acres). The

vicinity map (Figure A-1) shows the approximate location of the survey area.

To accomplish the objectives of the investigation, an initial site-screening survey was conducted
using magnetic and electromagnetic (EM) methods. Ground penetrating radar (GPR) was
subsequently 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 WCS.

The site has relatively flat topography and is covered primarily by asphalt, with some grass and
concrete patches, as shown on the site map with geophysical interpretation (Figure A-2). A
chainlink fence and Second Avenue bound the site to the north and east, respectively. Thick

brush and woods bound the site on the south and west.

Field procedures used during the investigation are described in Chapter A.2.0. The data
processing methods used during the investigation are presented in Chapter A.3.0. Data
interpretation and the techniques used to rank geophysical anomalies as to their potential to be
caused by tanks is 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 Attachment.
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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 was identified in the site specific work plan based on historical site
information compiled by IT and the 1998 Environmental Baseline Study by Environmental
Science and Engineering, Inc. 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 believed to be within
plus/minus 1 foot. Following geophysics field work, 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 (RTK) mode, which

provided nominal subcentimeter resolution in XY coordinates for the site.

A detailed, hand-sketched site map was drawn in the field. The map included 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-sketched site map was transferred to the site interpretation map. Also included on

the site map are GPS coordinates at the corners to help in relocating the survey area.

A.2.2 Geophysical Survey

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-856
magnetometer (G-856) used as a magnetic base station. Time-domain EM induction equipment
consisted of a Geonics EM61 High-Resolution Metal Detector (EM61) coupled to an Omnidata
DL720 digital data logger. Frequency-domain EM induction equipment consisted of a Geonics
EM31 Terrain Conductivity Meter (EM31) coupled to an Omnidata DL720 digital data logger.
GPR equipment consisted of a Geophysical Survey Systems, Inc. (GSSI) Model SIR-2P unit
coupled to 200- and/or 400-megahertz (MHz) antennae and a DPU-5400 thermal gray-scale
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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
tank. Due to strong magnetic and EM signal interference caused by reinforced concrete pads,
GPR was also used to screen these areas for the possible presence of USTs.

A.2.2.1 Magnetic Survey

Prior to collecting magnetic survey data, the G-856 base station magnetometer was time-
synchronized with the G-858G field survey instrument and programmed to record the Earth’s
background magnetic field at 10-second intervals during magnetic survey. The magnetic base
station data were later used to “drift correct” G-858G field data for the Earth’s magnetic field
variations. The magnetic base station was established in an open area determined to be clear of
surface or subsurface cultural interference (e.g., surface or subsurface metallic debris, fences,
utilities or pipelines). The magnetic base station was located in a field of small pine trees on the
south side of Sixth Avenue (near Parcel 151).

A field instrument base station was established at a fixed location at the site that was determined
to be clear of surface or subsurface cultural interference. Approximately 60 total magnetic field
and vertical magnetic gradient measurements were recorded with the G-8358G at the field
instrument base station at the start of the survey session to verify the instrument was operating
properly and to provide a quantitative record of instrument variation or drift during the survey
period. The spacing between sensors on the G-858G was 2.5 feet (0.76 meters) during the
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investigation, with the lower sensor at 2.0 feet and the upper sensor at 4.5 feet above the ground
surface, respectively. 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 5,100 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. Following the survey session, the field
instrument base station was reoccupied, and an additional 60 magnetic gradiometer field
measurements were recorded. The closing magnetic base station data were compared with the
initial base station data to determine if instrument error had occurred during the survey period.
Evaluation of the magnetic base station data indicated the G-858G response was within

acceptable limits during the survey.

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

Prior to conducting the EM61 survey, the instrument was zeroed and 20 measurements of
potential difference representing subsurface current flow were recorded at the field instrument
base station and stored in the digital data logger. These data provided a quantitative record of

instrument drift during the survey period.

Following the initial base station measurements, potential difference data representing
subsurface conduction were collected with the standard coil configuration EM61, operated in the
wheeled mode. The 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 20,700 linear feet of survey
coverage. The EM61 data were acquired along perpendicular survey lines to allow better
definition of anomalies potentially caused by subsurface utilities, thereby improving the

geophysical interpretation of EM61 anomalies as they relate to possible USTs.

The EM61 data were stored in the digital data logger programmed with appropriate line and
station numbers. After completing each EM61 survey session, the field instrument base station
was reoccupied, and 20 additional EM61 readings were collected and compared with the initial
base station data set to determine if instrument drift had occurred during the survey period.
Evaluation of EM61 base station data indicated the instrument response was within acceptable

limits during the survey.

~a
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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 then 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

Prior to conducting the EM31 survey, the instrument was calibrated, the in-phase component was
zeroed, and 20 readings of conductivity and in-phase component were recorded at the field
instrument base station at the site and stored in the digital data logger. These data provided a
quantitative record of instrument drift during the survey period and in-phase component baseline

for the site.

Following the initial base station measurements, conductivity and in-phase component data were
collected with the EM31 using the vertical dipole orientation. The data were collected at 5-foot
intervals along N-S and E-W oriented survey lines spaced 10 feet apart, for a total of
approximately 10,300 linear feet of survey coverage. The EM31 data were acquired along
perpendicular survey lines to allow better definition of anomalies potentially caused by
subsurface utilities, thereby improving 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. After completing each EM31 survey session, the field instrument base station
was reoccupied, and 20 additional readings of conductivity and in-phase component were
collected and compared with the initial base station data set to determine if instrument drift had
occurred during the survey period. Evaluation of EM31 base station data indicated the

Instrument response was within acceptable limits during the survey.

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 then 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
Preliminary color-contour maps of the magnetic, EM61, and EM31 data were generated and

field-checked following the survey to differentiate between anomalies caused by surface and

subsurface sources. Geophysical anomalies verified as being caused by surface features were
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labeled as such on the field data maps. Geophysical anomalies thought to be caused by
underground utilities were verified with an EM utility locator, and the locations placed on the
field maps. 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.

GPR was used to discriminate between EM and magnetic anomalies potentially caused by USTs
and those caused by significant buried metallic debris, metal reinforced utility vaults and
junction boxes, and localized concentrations of metal along or very near utilities. The GPR
survey included acquisition of 14,000 linear feet of data using the 200- and 400-MHz antennae.
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
marker 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 (CD), and are retained in project files.
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A.3.0 Data Processing

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. Initially, field
magnetic gradiometer data and magnetic base station data were entered into the Geometrics, Inc.
MAGMAP® program to remove the effects of diurnal variations in the 's magnetic field on the
field survey data. The ASCII-format, drift-corrected magnetic data were then reviewed so that
line and station ranges and overall data quality could be assessed. Field data file names and
corresponding base station data files were recorded on the data file tracking form. Magnetic base
station (Figure A-15) and field instrument base station data were screened for data spikes caused
by variations in the 's magnetic field and/or potential instrument problems. 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 recorded on the geophysical data editing form.

Preliminary EM61 and EM31 data processing included assessing the ASCII-format data files for
correct line and station ranges and overall data quality. Data file names, including corresponding
base station data files, were recorded on the data file tracking form. Base station data were
reviewed, and the quantitative instrument response for each file was recorded on the base station
summary form. Following data quality assessment, geometry corrections to field data files were

made, if necéssary, using a text editor and 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.XYZ format and
imported into the geophysical mapping software. The data were then gridded and shaded using
the OASIS Montaj bi-directional gridding module with an Akima spline. The grid cell size for
the magnetic, EM61, and EM31 data was chosen to be 2.0, 2.5, and 5.0 feet, respectively. The
data were then optionally filtered and color-contoured for analysis. The names of the files
generated and processing parameters used were recorded on data processing forms. Final
processed map names were also recorded 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.

~
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Select GPR data were processed using the Gradix® data processing and interpretation system
from Interpex Limited. The GPR data were trace-balanced and gained using an automatic gain
control function. A color amplitude function was then chosen to enhance features of interest.
Following GPR processing, the data were imported to OASIS Montaj to produce color printouts
and are presented as Figures A-10 through A-14.
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A.4.0 Interpretation of Geophysical Data

This chapter describes the interpreted results of the geophysical survey conducted at the WCS.
Figure A-2 presents the site map with geophysical interpretation. Contour maps of magnetic,
EM61, and EM31 data from the WCS are included as Figures A-3 through A-9. Select GPR
profile data are presented as Figures A-10 through A-14. The theoretical background section
(Attachment) describes the factors influencing the observed geophysical response for the various

methods used.

The interpreted contour map of total magnetic field for the upper sensor is presented as Figure
A-3. Interpreted 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 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 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. Nine GPR profiles deemed most useful in further characterizing anomalies
identified in the EM and magnetic data are presented as Figures A-10 through A-14. The

locations of these GPR profiles are shown on Figure A-2.

In addition to the geophysical interpretation, the site map (Figure A-2) contains detailed
information on reference features (e.g., asphalt and concrete pavement, fire hydrants, and
fences), so that the survey area and geophysical anomaly locations recommended for excavation
can be relocated in the future. The anomalies shown on the site interpretation map correspond to
those shown in the magnetic and EM data contour maps and/or GPR data profiles. The surface
reference features presented on the site interpretation map were transferred from the hand-
sketched site map generated in the field.

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 total magnetic field for the upper sensor have values above and below the
average magnetic field intensity of 50,800 nanoteslas (nT) for Anniston, Alabama. The typical
magnetic data response to near-surface ferrous metallic debris is an asymmetric south high/north
low signature. The upper sensor magnetic data are more useful than the lower sensor data for
locating large buried objects, which represent the targets of this survey. The lower sensor

magnetic data are more sensitive to small near-surface objects; hence the upper sensor magnetic
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data are presented. The characteristic EM61 response over a buried metal object shows a high-
amplitude signal, with signal strength dependent upon the size of the object, distance from the
transmitter/receiver coils, and the type of material. Data from the top and bottom transmitter/
recelver coils is processed to distinguish between anomalies caused by surface or near surface
objects, and those from deeper sources. This data is termed EM61 differential. Although all
EMB61 data were evaluated during interpretation, the bottom coil of the EM61 is the most
sensitive to buried metal objects; therefore, only this data are presented in the report. The
characteristic EM31 anomaly over near-surface metallic conductors 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, reinforced concrete, underground
utilities, and metallic debris. These anomalies, as well as anomalies identified to be caused by
source objects the size of a UST, have been identified on each of the contour maps and are
discussed in the following text. Several anomalies that are interpreted to be caused by discrete,

buried metal objects smaller than a UST are not discussed in the text.

Each anomaly potentially caused by a UST is indicated by red shading and designated by an
alphanumeric symbol with a number in parentheses on the geophysical interpretation map,
magnetic and EM data maps, and GPR profiles. The number shown in parentheses indicates the
anomaly type and potential for the source object to be a UST. The 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. Site anomalies
with a ranking of (3) are highly uncertain and generally interpreted to be caused by a source
object other than a UST, although the possibility exists that the source object could be a UST.

The qualitative numerical ranking of anomalies is based on the combined geophysical response
from the methods used to conduct the surveys and 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
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the existence of a tank in a specified area. Typically in open areas, such as the WCS, a rank (1)

geophysical anomaly shows the following characteristics in the data:

¢ Good signal strength in two or more of the site-screening methods (magnetic,
EM61, and EM31 data),

e 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 is consistent with a UST.

Clearly, in the portions of the WCS 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 cannot be resolved and mapped, the feature is not ranked (1). Rank (3) anomalies
usually occur in one or two data sets and the result lacks 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 SSFSP criteria, anomalies that are found of typical size and in logical areas for
USTs (e.g., adjacent to typical FTMC gas station foundations) will be identified and labeled as
USTs. Anomalies that are typical sizes but not in logical locations will be labeled as potential
USTs.

Anomaly A-1(2). Anomaly A-1(2) is seen in two of the three site-screening methods of
investigation and GPR profile data. The anomaly is centered at approximate coordinates 250E,
100N. The geophysical signature of the anomaly includes a moderate-amplitude magnetic dipole
response of approximately 1,000nT (Figure A-3) and a moderate EM31 in-phase component
response exceeding 5 parts per thousand (ppt) (Figures A-7 and A-9). Amplitudes of the
magnetic and EM31 responses, combined with the geometry of the EM31 anomaly, are typical of
a UST. The subtle EM61 and EM31 conductivity anomalies across the area are interpreted to be
caused by excavation backfill materials. Additionally, GPR data collected over anomaly A-1(2)
(Figures A-10 and A-11) show strong reflections from a metallic object(s) and geometry
somewhat consistent with a UST. Based on GPR data, the source location of anomaly A-1(2) is
confirmed to be within the large excavation. This excavation extends from approximate
coordinates 245 to 265E and from 90 to 130N as shown in Figures A-12 and A-13. Although
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interpreted to be caused by a UST, the source for anomaly A-1(2) could also be a large metal

object(s) placed in the excavation during past removal actions.

Anomaly A-2(3). Centered at approximate coordinates 205E, 132N, anomaly A-2(3) appears
exclusively in the GPR data. This indicates that either the source object is nonmetallic, or the
concrete pad near the source objects is interfering with signals from the site-screening methods
that detect metal. The GPR data (Figure A-14) show strong reflections over the area typical of a
buried metal object; however, without other supporting site-screening data, the interpretation

stands as a GPR anomaly possibly caused by a tank.

GPR data were also acquired over the two concrete pads located at (215 to 225E, 95 to 130N)
and (90 to 180E, 180 to 230N), as well as a suspect surface feature located between 225 to 245E
and 95 to 103N, to screen these arcas for USTs.

GPR data were acquired over the southern concrete pad to investigate the possibility that there
was a tank beneath former Building 594, which was thought to possibly contain a hollow
foundation (as reported in Environmental Science and Engineering’s 1998 Final Environmental
Baseline Survey). The GPR data show no indication of tanks underneath either of the pads.
There does, however, appear to be a pipe running underneath the southern concrete pad (west of
anomaly A-1[2]), as shown in Figure A-2.

The suspect surface feature is located on the southeast side of the southern concrete pad. It
appears that the asphalt in this area has been removed, suggesting the possibility that a tank may
have been excavated. The GPR data showed no evidence of a tank in this area (Figure A-12,
Line 95N).
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A.5.0 Conclusions and Recommendations

A surface geophysical survey using magnetic, EM, and GPR methods was conducted during
periods from August 17 through 19, 1998, and February 22 through March 5, 1999, at the
Former WCS. The objectives of the survey were to locate existing USTs, areas where USTs may

have been excavated, and any associated underground piping.

Two geophysical anomalies potentially caused by USTs were identified in the data and are
recommended for mtrusive investigation and/or sampling. The most significant site anomaly

- caused by buried source materials occurs at approximate coordinates (250E, 110N). This
anomaly (Anomaly A-1[2]) shows characteristics in the magnetic, EM31, and GPR data that are
consistent with a source object the size of a UST. The other site anomaly (A-2[3]), located at
approximately (205E, 132N), occurs only in the GPR data. Although this feature has a geometry
consistent with that of a tank, magnetic and EM data could not further support this interpretation,

due to signal interference from a nearby concrete pad.

A large excavation pit is located between the approximate coordinates 245 to 265E and 90 to
130N. Anomaly A-1(2) is located within the western part of the excavated area. Another
possible excavation area is located at 225 to 245E and 95 to 103N, adjacent to the southern
concrete pad. It appears that the asphalt in this area has been removed, suggesting that a tank
may have been excavated. The site interpretation map (Figure A-2) shows the locations of these
anomalies.

A strong effort was made in the field to map and document on a hand sketch all permanent site
reference features to provide a basis for future reconstruction of the survey area. Due to the
uncertainty of true field positions inherent when establishing survey areas using 300-foot
fiberglass tapes in the presence of wind and surface obstructions (e.g., structures, fences,
vehicles), the lateral precision for the survey areas and anomalies is believed to be within

plus/minus 1 foot.

Pipelines are indicated on the site interpretation map where evident in the geophysical data.
However, the utilities shown on the map should not be used to preclude proper geophysical
clearance work at those exploratory trenching locations where buried utilities are suspect. Proper
geophysical clearance work typically involves obtaining available utility maps and conducting

“point” clearances with an EM utility locator and GPR.
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To relocate the survey area and anomalies, IT recommends using the detailed information

contained on the site interpretation map (Figure A-2) in conjunction with the vicinity map
(Figure A-1).
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Figure A-15
Magnetic(G-856) Base Station
August 18,1998
Fort McClellan, Alabama
Project No. 774645
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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 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 meters). The vertical magnetic gradient measurement allows for better

definition of shallow 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 radio-
frequency (RF) field at a specific frequency of light known as the Larmor frequency. The light
intensity is used to monitor the precession and adjusts the RF, 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 1s 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 due to buried metallic objects 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 having ferromagnetic material at the surface
because the signal from the surface material obscures the signall from any buried objects.
Because of the high precision required in the measurement of the frequency at which the protons
precess, the presence of an alternating-current electrical power source can render the signal
unmeasurable (Breiner, 1973). Also, the precession signal is sharply degraded in the presence of

large magnetic gradients exceeding approximately 600 nT/m.

The Earth’s magnetic field undergoes low-frequency diurnal variations associated with the
Earth’s rotation, generally referred to as magnetic drift. The source of these variations is mainly
in the ionosphere and of a magnitude large enough that it can introduce artificial trends in field
data. The G-856 base station magnetometer was used to monitor this drift, which was later
removed from the G-858G field data during processing. Magnetic base station data are presented

in Figure A-15 of this report.

Applications of the magnetic method include delineating old waste sites and mapping
unexploded ordnance (UXO), oil wells, drums, tanks, pipes, abandoned oil 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.

2.0 Frequency-Domain EM Method

Frequency-domain electromagnetic induction equipment used during this investigation consisted
of a Geonics EM31 terrain conductivity meter (EM31) coupled to an Omnidata DL720 digital
data logger. The EM31 has a transmitter coil mounted at one end and a receiver cotl at the other
end of a 12-foot-long plastic boom. An audio frequency alternating current is applied to the

transmitter coil, causing the coil to radiate a primary EM field. As described by Faraday's law of
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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 receiver coil measures the resultant effect of both primary and secondary fields. By
comparing the signal at the receiver to that at the transmitter, the instrument records the
component of the secondary field in-phase (in-phase) and 90 degrees out-of-phase (quadrature)
with the primary field. Most geologic materials are poor conductors. The flow of current
through the material takes place in the pore fluids (Keller and Frischknecht, 1966); consequently,
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 (mS/m) (McNeill, 1980).
The in-phase component is read in parts per thousand (ppt) of the primary EM field and is

generally adjusted in the field to read zero response over background materials.

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 (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. A single buried drum 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. The EM31 has an
effective exploration depth of approximately 9 feet when operating in the horizontal dipole mode

(vertical coils) and is most sensitive to materials immediately beneath the ground surface.

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 1s oriented parallel to the conductor, a positive amplitude anomaly is obtained.

(S}
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The application of frequency-domain EM techniques includes mapping conductive groundwater
contaminant plumes in very shallow aquifers and delineating oil brine pits; landfill boundaries;
buried pipes, cables, drums, and tanks; and pits and trenches containing buried metallic and

nonmetallic debris.

3.0 Time-Domain EM 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 two one-meter diameter transmitter/receiver coils separated
by 0.5 meters, which allows for discrimination between shallow and deeply buried metal objects.
The transmitter generates a pulsed primary magnetic field, which induces eddy currents in nearby
metallic conductors, as described by Faraday's law of induction. The internal electronics of the
EMG61 are designed such that the receiver measures the induced currents in a very narrow time
gate following transmitter turn-off. These eddy currents are detected in the receiver coil as time-
dependent decaying voltages. The measurement of these currents in the absence of the primary
allows for the high-sensitivity measurements obtained with the system. Since the current ring
diffuses down and outward, readings taken immediately after current shut-off 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 lesser 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 EM61
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 mapping most types of metals, buried pipes, cables, drums, and tanks; mapping landfill

boundaries, and pits and trenches containing buried metallic.

4.0 Ground-Penetrating Radar Method

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

(MHz) 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 into the ground short pulses of high-frequency
EM energy (center frequencies in the range of 200 to 400 MHz). The EM wave propagates into
the subsurface at a velocity determined by the relative dielectric constant of the medium through
which the wave travels. When the wave encounters the interface of two materials having
different propagation velocities or some other electrical heterogeneity (e.g., soil and an
underground storage tank [USTT]), a portion of the energy is reflected back to the surface. The
contrast in velocity between the two media can be quantified by a reflection coefficient at the
media interface. The magnitude of the reflection coefficient increases as the contrast in
velocities increases; the coefficient sign is positive when the velocity increases at the interface
and negative when it decreases. The reflected signal is detected at a receiver antenna, often as a
characteristic triplet that is the result of the receiving antenna response and of multiples
generated along the propagation path. The signal is transmitted to a control unit, displayed on a

color monitor, and saved on digital tape.

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.
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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-
ivity 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
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.

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 in this
manner. When the target of a GPR survey is a metallic conductor such as metal pipes and cables,
drums, tanks, or ammunition shells, the characteristic response is somewhat different, because an
EM wave is completely reflected upon reaching 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 the metallic reflector will exhibit diffraction patterns as a result of the transmitting
and the receiving antennae being unfocused but emitting and receiving from a 45-degree cone.
The cone allows the radar to detect objects that are ahead of it, placing them deeper in time. As
the radar approaches the object, the reflection becomes shallower, with the shallowest reflection
taking place when the radar is immediately above the object. An identical pattern occurs as the

antenna moves away from the object.

Applications of GPR include delineation of pits and trenches containing metallic and nonmetallic

debris; location of buried pipes, drums, and USTs; and mapping of landfill boundaries and
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near-surface geology. Near-surface metallic objects such as pipes and USTs exhibit a charac-

teristic high-amplitude hyperbolic anomaly and generally are relatively easy to recognize.
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Site: Waste Chemical Storage Area (Parce Collection Date: 10159 &

Location Code: WCS-87-GP02 . .
Collection Time: t SO

Sample Number: GA0004
Sample Name: WCS-87-GP02-DS-GA0004-REG Start Depth: Y

Sampling Method: DP End Depth: 4

Containers
ical Suit Fit Frt Si i T
Analytical Suite Tt FrinQty Size Units Type Sample Team: (< Bx e

0

J{ rm?]/\

Comments:

Sketch Location:

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

774645 Fort McClellan

PrOJ eCt' Manager: Jeanie Yacoub
RFA/ COC Number:
Site: Waste Chemical Storage Area (Parcel 87, 10, Collection Date- L0024 ¢
Location Code: WCS-87-GP03 . .
Collection Time: {25%
Sample Number: GA0006
Sample Name: WCS-87-GP03-DS-GA0006-REG Start Depth: q
Sampling Method: DP End Depth: f ")\
Containers o
Apg!ytgfa[ Sulte Flt }‘Trtn ty Sm (,.,Jn..l Typ Sample Team: M%ID e

Peronmand

Comments:

— -\

- X R
Sketch Location: A(DD@ C‘Fﬁ\ OOE (F‘D
Fed Dubucats o >
6%9\'5 AD 1o 1 Fon, '\JQC,S O/\ﬂ.z-)

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

Pl‘Oj ect: 774645 Fort McClellan
Manager: Jeanie Yacoub
RFA / COC Number:
Site: Waste Chemical Storage Area (Parcel 87, 10, Collection Date: (6029 ((
Location Code: WCS-87-GP04 . .
Collection Time: { 1'2,0
Sample Number: GA0008
Sample Name: WCS-87-GP04-DS-GA0008-REG Start Depth: {
Sampling Method: DP End Depth:

Containers

éfxi?lytic‘f[J.?Suite Elt Frtn Qt); ‘ S:ze Units Type Sample Team:

S
S uas
Permnpn)

Comments: P\D QLA = AL PP

Sketch Location:

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

Project: 774645 Fon;t McClellan
Manager: Jeanie Yacoub
RFA/COC Number: 8 1- 092398 -<
Site: Waste Chemical Storage Area (Parcel 87, 10, , '
Collection Date:
Location Code: 'WCS-87-GP0S Collectt.on T_a ¢ __q239%
olle : —
Sample Number: GA0010 ction fime (S 1O
Sample Name: WCS-87-GP05-DS-GA0010-REG Start Depth: 4 '
Sampling Method.: DP End Depth: | 1’
Containers

Analytlcal Suite Fit FrtnQty Size Units Type

VoL ATILE“_;;; 5 : Sample Team: e S Lm r't‘.

CL PESTICIDES R MeByide
METALS:S

PCBs j_, NI

SEMIVOLATIL SN —
CL. HERBIC]DE

OP PESTICIDES

CYANIDE

HR DIOXINS

Comments:

Sketch Location:

'Qe ?/\/\e'ra‘lﬁé b .
Logged BY / Date: C SWhor T Reviewed BY / Date:

£l N o A
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

RFA/COC Number: $ 1~ 092393 -0

Collection Date: /23 ]4 g
Collection Time: (2SO '

Project:

Site: Waste Chemical Storage Area (Parcel 87, 10,
Location Code: WCS-87-GP06
Sample Number: GA0014

Sample Name: WCS-87-GP06-DS-GA0014-REG Start Depth: | ’
Sampling Method: DP End Depth: S 7
- . . Conta!ners
f,:;;ﬁ:;::; l;tnn? ty Size U" " Typ er.é Sample Team: __ (1 S ),,O ‘:6
CLPESTICIDES._ N. B 1 e K McBride
METALSS N
PCBs . N
- SEMIVOLATILES N
CL HERBICIDES.
OP PESTICIDES |
HRDIOXINS . ND i
Comments:

Sketch Location:

Qeo:)ey\era‘\e d \Db

Logged BY/ Date: (0 < |, .t Reviewed BY / Date:

— =t AN



INTERNATIONAL
TECHNOLOGY
CORPORATION

Site:

Location Code:

Sample Number:

Sample Name:
Sampling Method.

Sample Collection Log

774645 Fort McClellan

PrO-] eCt° Manager: Jeanie Yacoub
RFA/COC Number: 1~ -5<

Waste Chemical Storage Area (Parcel 87, 10, :
wesn.cro Coteton Dot _g/25]9%
GAGOLS ollection Time. | l/ Te)
WCS-87-GP07-DS-GA0016-REG Start Depth: 9
DP End Depth: |

Containers :

Fit Frtn Si Units T
Qty 'z‘eiv i : ‘;g’e Sample Team: 0/ S La r't
e . WeBrid-e

OP PESTIC

CYANIDE.

HRDIOXINS . . N

Comments:

Sketch Location:

Logged BY/ Date: (* S|, .t Reviewed BY / Date:

Qegwerzb(e& \)5
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA/COC Number: 37~ 092399~ S

ite: Waste Chemical St A P 187, 10, .
Site. aste Chemical Storage Area (Parcel 87, 10 Collection Date- 7 /23 /99
4 7

Location Code: WCS-87-GP08
Collection Time: ]335

Sample Number: GA0020
Sample Name: WCS-87-GP08-DS-GA0020-REG Start Depth: G

Sampling Method: DP End Depth: | 2_

Containers
Analytical Suite Fit Frtn Qty Size Units Type

Sample Team: C S Lto Y‘f‘

VOLATILES3 N

R_McBride

CLPESTICIDES N B
METALS-S = - N |
FCBs: . ]

CL HERBICIDES - N
OP PESTICIDES
CYANDE ~ ND 1 8§ w cw
HRDIOXINS N D I 8 o CW

Comments:

Sketch Location:

Qﬂg@\/\e m‘keé \D\j .
Logged BY / Date: & <\, 1T + Reviewed BY / Date:

L S F Vs W]
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Sample Collection Log

Project: 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA /COC Number:
| Site: Waste Chemical Storage Area (Parcel 87, 10, Collection Date: l l - / D) ‘q %
Location Code: WCS-87-DEP01 , .
Collection Time: ) 3] {
Sample Number: W GAo 024
Sample Name: WCS-87°BEP01-DEP-GA0022-REG Start Depth: @
Sampling Method: DP End Depth: |
Containers
Analytical Suit Fit Frt Si Units T
A e et ees e Team: [l Je~)

Comments:

Sketch Location:

™~

-

Logged BY / Date: Reviewed BY / Date:




ML T

4

INTERNATIONAL

TECHNOLOGY
CORPORATION
Sample Collection Log
. .. 774645 Fort McClellan
PrOJeCt. Manager: Jeanie Yacoub
RFA / COC Number: 87‘ OLIT9-CAS
Site: Waste Chemical Storage Area (Parcel 87, 10, .. . f
Location Code: WCS-87-DEPO1 g:Zez:Zn IT),ate'. - Gi/ /// Qﬁ’
Sample Number: mﬂ@ GAOO2YR eenan me: 0 15,
Sample Name: WCS-87 P01-DEP-GA002—2 REG Start Depth: (¥
NGACR YR T
Sampling Method: )w’ yﬂ/ sS. s ‘End Depth: |

@ontamers )
Analytical Suite Flt FrinQty Size Units Type (\ Team: z é” é! 6

U0 Dois X O 1 Gz Cwm

coms Saly lickd of figal 5 ot "t

mﬁim{’ "Defol)

Sketch Location:

Logged BY / Date: @ ﬂ Reviewed BY / Date://(;;/%

/.[\- T - /. -
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Sample Collection Log

Proiect: 774645 Fort McClellan
roject: .
Manager: Jeanie Yacoub
RFA /COC Number:
Site: Waste Chemical Storage Area (Parcel 87, 10, Collection Date: l I _ l : qg
Location Code: 'WCS-87-DEP02 . , T
Collection Time: I 36D
Sample Number: GA0023
Sample Name: WCS-87-DEP02-DEP-GA0023-REG Start Depth: ¢
Sampling Method: DP End Depth: ’ /
Containers
Analytical Fit FrinQty Size Units Type Sample Team: ﬂ ”&d
*‘m}f ik R er %Yi%y_‘,‘, EETRa
ST Hotidaadat

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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M T

.
-w

Sample Collection Log

Project: 774645 Fort McClel_lan

Manager: Jeanie Yacoub

Site: Waste Chemical Storage Area (Parcel 87, 10,

Location Code: WCS-87-DEP02
Sample Number: GA0023R
Sample Name: WCS-87-DEP02-DEP-GA0623-REG
Sampling Method: 91‘ < Sopn CAL3R

¢M39  Containers
Analytical Suite Fit Frtn Qty Size Units Type

R Dowss VN O 1§ ez cwH

RFA/COC Number: __ 61— O (| 99-CH&

Collection Date: & /' // 79
Collection Time: (6 880

Start Depth: ¢
End Depth: /

Sample Team: _&7_@/}!

comments:_ Sangly Colledd) of jiptcd 87, ot shbe

mnuzod ‘ pepo2 !

Sketch Location:

- -
Logged BY / Date: ? /_/Z Reviewed BY / Date/z'gg/&/

s ™
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA / COC Number:

Collection Date: /2 / // / ?f
Collection Time: 05 ¢

Site: Waste Chemical Storage Area (Parcel 87, 10,
Location Code: WCS-87-GP01
Sample Number: GA3001

Sample Name: WCS-87-GP01-GW-GA3001-REG Start Depth: A
Sampling Method: PP~ End Depth: 4/4
. ‘ Conta'gners )
:,:)2):::;;““ Fit Frtn Qty Size Units Type‘ﬂ‘a z Sample Team: '{; %/// 24
' T Lo
PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(ft) (mv) (SU) (mS/cm) (NTU) (ppm) ©) (gal)
1] 0808 &£.1 929.1179.61 59/ (.79 | 6.5
G812 | 88Y D97 | 920 490 (/7.2 | /S
o822 5.92 976 (159 4.5€ | 125¢ | 3.0
o527 /0.3 720.9 3‘,? g2 1750, | 4.0
ONE | w0 p2#95 | 29 | 705 (7259 | 4.5
o3 | 10.76 4267 ?',‘.S_ ‘?’?‘i /7 | S0
083L] /.04 22|36 (385 /779 | oo
Sample:

/ﬂ%‘— ﬁ”//z(ff/f /)/écf/a(’(/ ﬁO/)//é_L ‘

Coporide peesercee do pH 272

Logged BY / Date:y 7 /___Z Reviewed BY / Date:
~

s - S L=



BT

Site:

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

Analytical Suite

INTERNATIONAL
TECHNOLOGY
CORPORATION

N mmw

e 1"

Yorftq

Sample Collection Log

Project:

RFA 7/ COC Number:

Waste Chemical Storage Area (Parcel 87, 10,

WCS-87-GP02
GA3002

WCS-87-GP02-GW-GA3002-REG

PP

Containers

Flt Frthty lze U 'ts Type

VOLATILES 3

N

SEMIVOLATILES

CP SRR N a

774645 Fort McClellan

Manager: Jeanie Yacoub

Collection Date: JR /4 .—ﬁf
07/0

A
N

Collection Time:

Start Depth:
End Depth:

Sample Team:

/s

J—j/)gﬂw ~—

PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(ft) (mV)  (SU) (mS/cm) (NTU) (ppm) ©) (gah)
k@ 1538|1297 | 2171249 13246 |— | 4S5/ | 993 | 125
[SYE 1570 | PS5 |69\ gd20 Ywoo| 1.5 7| /90 | 228
1SS IE6E | T 077\ pyy. 99539 L9 | 1765 4SO
Wo# |21.08 | 7 g 9F\64f,1 2201 | /6 | 1540 | £ 78
w5 | Py T T T T T TR
sample:| 07)0 | 7.64 | RH 0P SHS 72 F 3.8 | /8yy | ——

//0% g s20be K
Constloe!  prostood o pF>/2
TR0 Fo bl by @E3F ranc/ .0

Logged BY / Date:

/)/ﬂf/”é/éﬂ/w /)/’/<2—

Aif' wes_actup/ly >> 1006 .
Reviewed BY / Date:

L

S 41 Lr.
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m INTERNATIONAL Sfuff Co J

Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA 7/ COC Number:

Site: Waste Chemical Storage Area (Parcel 87, 10, )
Collection Date: 9~ -
Location Code: 'WCS-87-GP03 12-/4-94

Collection Time:
Sample Number: GA3003 e: JS3O
Sample Name: WCS-87-GP03-GW-GA3003-REG Start Depth: gy pt

Sampling Method: PP End Depth: W-

L

Containers
ty Si Uni

Type

Sample Team: S W/// ‘J

OF PESTICIDES "N

CL HERHICIDR

HRDIOXINS .« N H -1

PURGE RECORD:

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

(ft) (mV)  (SU) (mS/cm) (NTU) (ppm) ©) (gah)

/30| 2.95 | 65 657 2 F | Y%K |2.02 | 24,83 | 0.25
194/ | 9.40 £3 |63/ §77,/ 27| 1,15 |21. 77 2.0
42 767 |2 ¢9N3203. 7 14,5| 149 |22.12 | 4,0
1S03| 6. o |2/ (633299-7| 03.8] /.79 |22./6 | 4.0
ISI12| 6.6 |YE G 297 407 0.53 p1.53_| 9. 0
535|940 |97 4| 2#.0 | 2725 0.65 [51.25 ;0.0

Sample:

4?/: ﬁ/r(/ﬂaé?g‘ /7(050, voo 4o P//é.l_ , C/q,,/o/g , oo €0
P >, /)# J&xtod Wr’t"A /3// NapLr,

Logged BY / Date: W’ Reviewed BY / Date:

< /2555
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Sample Collection Log

774645 Fort McClellan

PrOJ CCt. Manager: Jeanie Yacoub
RFA/COC Number:
Site: Waste Chemical Storage Area (Parcel 87, 10, Collection Date: /2 -/%/ Gp
Location Code: WCS-87-GP96”(, R03 Collection Ti =
ection Time:
Sample Number: GA3007 | T2MFE 4530
Sample Name: WCS-87-GEO6-GW-GA3007-FD Start Depth: M
Sampling Method: PP 03()(3 12/47& End Depth: W/

Containers

Analytical Suite Fit FrtnQty Size Units Type

Sample Team: // ”I///’:\j
e L5 e

PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(ft) (mVy) (SU) (mS/cm) (NTU) (ppm) © (gal)
vl y4

5/”5 5/9136?’/"3— /?(% }Zm//;é’ coeT e /0;_

\Elmple:

//72Reumed BY/ Date:

Logged BY / Date:

/L e /Sf
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA /COC Number:

Site: Waste Chemical Stow Area (Parcel 87, 10,

Collection Date: - '
Location Code: wcs-s7._c.p06———’m 12] iy 6§ ollection Date: /2. =/ Y 24

Collection Time:
Sample Number: GA3008 /£ L6

Sample Name: WCS—87-GP£6/-GW-GA3008-FS Start Depth: A
Sampling Method: PP 39%,4 M148 End Depth: i
Containers
Analytical Suite Flt Frt Qty Size

Units Type N— Sample Team: /. M Ar

L4

—#M_
PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(ft) (mV)  (8U) (mS/cm) (NTU) (ppm) © (gal)

See CAIOOI-/2EE Stmpl (o bct. 5 o3 .

Sample:

Logged BY / Date: Q// 2—Reviewed BY/ Date:
/

12174/ 5F
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

W;L%ﬂ

ez ca%(ézéq éﬁ J Lo~ well WCf—g7~6~/’0(/

4
721075

RFA/COC Number:

Site: Waste Chemical Storage Area (Parcel 87, 10,
Collection Date:
Location Code: WCS-87-6205-C X4/ [2/10/0f

Sample Number: GA3005- EA004/

Collection Time: //0{?

Sample Name: WCS-87- GMGW&“””Z}EG Start Depth:
Sampling Method. H / S22 End Depth: M
Containers

Analytical Suite Fit FrtnQty Size Units Type

Sample Team: T @ &n;

T lroa—

PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(ft) (mV)  (SU) (mS/cm) (NTU) (ppm) © (gal)
Rlold 0951 | 10-36 | 109 428|385 (4% |36/ [/1£E67 | O, 25
0987 /0.30  |101 426 | W24 1p9.2|3.02 |21.07 |2, 25
JOOC | /Y F | 109 o | s06. % 7726 399 |2 Y | 4/ 50
1019112, 802 £:28720.3 30,/ 5 Yo |55 36 | £ as
/039 13.57 | ©5 20405, Y 22. 5 PSY |22 £ =S
1098 | " |97 37 4027|3590 co 2220 |10
Sample: '

“——

Logged BY / Date:

YOAHs a/o/ okl >roscorvod GO /{/4,2 C Y@+ 7 yoeospey &0
P32 ﬂ# Ao o s S PRy s p_g

T it ey @ Y wes 25°%0. |
~ _~ ~__—__ Reviewed BY/ Date:

72 /0/54
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA /COC Number:

Site: Waste Chemical Storage Area (Parcel 87, 10, Collection Date: l 2> /D _ 9 e

Location Code: S-87- 6
ocation Code: WCS-8 GPM 4 Collection Time: //0&

Sample Number: 6A3006-MS— G300 - NS

Sample Name: WCS-87-GP06-GW-GA3866-MS Start Depth: A
Sampling Method: PR G Poy - Beey End Depth:  p /4
P Containers
zr)ali):lcal s;lt; F;t ];rtn;)ty Slze U?lts TYP';CV R Sample Team: _J . g/ _
L R : [ -
SEMIVOLATILES N . Gla | 2 elns
METALS—W
cL pms'mcmns N' D
opP PESTICIDES
CL HERBICIDES
CYANDE NG 1
HRDIOXINS . = N-H 40
PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(ft) (mV)  (SU) (mS/cm) (NTU) (ppm) © (gal)
el
gf& G/?gcbﬂ '/Vzgép u@/vlaé /J//ﬂ[é Z-L @'(
Sample:

Logged BY / Date: C_—~"~—"_— Reviewed BY / Date:
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA / COC Number:
Collection Date: ]2~ /O -*7/

Site: Waste Chemical Storage Area (Parcel 87, 10,

Location Code: WCS-87-GEO6(IL[

Collecti ime:
Sample Number: GA3006-MSP~ CA '3@&!,/_,”/) ollection Time V427

Sample Name: WCS-87-P06-GW-GA3006-MSD tart Depth:
' D /P( é. Do 4/ Start Dep /%4
Sampling Method:s » %0 ‘7 End Depth: ¢ #
Containers

:::::::;L:};lt; L l;rtn;)ty S;z;,. U“:s,vgievh,.. ————— Sample Team: J /c.i/ O~
SEMIVOLATILES‘»_}-Nfi ) nb. Glass L // =
METALSW ~ N C 1 1
CLPESTICIDES N'D 1 1
PCBs ND L1
OPPESTICIDES N E 1 1
CLHERBICIDES N F 1 .. 1
CYANIDE NG 1
HRDIOXINS = N H .1

PURGE RECORD:

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

(ft) (mV)  (SU) (mS/cm) (NTU) (ppm) © (gal)
Cppo GCALD HEE /g A

Sample:

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

774645 Fort McClellan

Manager: Jeanie Yacoub

IT

Project:

RFA 7/ COC Number:
Collection Date: [ -/ ¢~pf

Site: Waste Chgmical Storage Area (Parcel 87, 10,

Location Code: 'WCS-87- A0S o
Collection Time:
Sample Number.%xaaw GCA3C0S 3 /356
Sample Name: wcs-smcmfcw-weeegz- EG Start Depth:
; pp. EOS 6A3005 P L
Sampling Method: PP End Depth: e
Containers

Fl.t.. Frt . Qty .Sl.z'e' Un its - Type Sample Team: ., ﬂ/l/_// P

e e

Analytical Suite

HRDIGNINS 1
PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductiyity Turbidity DissOxygen Temperature Purge Volume
(ft) (my) (V) N (mS/cm (NTU) (ppm) ©) (gal)
piSg12s> | 12T | ) |65 Y206\ %9 | 2.35 | 22,07 | 025
1258 1363 | 66 |65 4241 |j000 | 3,50 |22.03 | 2 _
J30% 1977 | 6§ | ¢8H 4267 |1000 |S.27 22.75 | 3-S5
c G0 / - 3. 99 22,82 | 75
/220 | )5 1 \g.5¢| w242 | PTL S| o
1339 | 1778 | 20 |4.52 | ga0y 1732267 1228 |5 5
397 w99 | — | —| — | — | — ]
_| A !
Sample: ' T |
V4 / . S —
e 13YF 120 /mc/,hﬁ; Loe Fahon QoP FO JaSErcimgst o plia —~
%p /7/¢ 2 lo motr b oo Vs cre 42/ Cy4,,,z/p > /2. /)// wers

s &0 wr

4 /)/% SR 2L ‘
Logged BY / Date: j __~~_—_Reviewed BY/ Date:

— 12 -/& S5
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA/COC Number:

Site: Waste Chemical Storage Area (Parcel 87, 10,

Collection Date: =10 - ?A?

ti de: -87-
Location Code: WCS-87-GP06 Collection Time- / q 2 0
Sample Number: GA3006 7
Sample Name: WCS-387-GP06-GW-GA3006'REG Start Depth: M
Sampling Method:.g_;?; 9 End Depth: VA
Containers
i i 1t Frt i i
AnalytcalSute_Ft FrnQy Size_Units Type Sample Team: _ T, Lpguen
VOLATILES_ 3 © A3 40 —
s 11/77(//_A$'

PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(ft) (mV)  (SU) (mS/em) (NTU) (ppm) ©) (gal)
% 079 9,14 | 197 697 \305.9| 91| — []267| .o
0993\ 9.9 |/S7 6.73133C,0| 205 |S/0 [ Jefl | 5,00
0829 | 12,5 |8 C6Y 3265 | 340 |G.SF | 17262 3 o
. zp?’sg 185 |17 48513382 poo |sS70 | B8 |¢.sO
O%popflt 1597 | 130 c855371.1 200.8\2-F 1929 | £ 25
o/ | 2| 88 aatbns
Sample:| JY)Q | — |20 [1.02303.4 632515.31 | lL0Y| —
— W vod mrbns oo proseeclt 40 pAE2 (Cypaide Soupl

peosererd to pH 212, Toceoc w3 pt st

Logged BY/ Date: ( £ _~—~ ,2_ Reviewed BY / Date:

13 J1m

V=
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Sample Collection Log

774645 Fort McClellan

IT

Pro" eCt. Manager: Jeanie Yacoub
RFA /COC Number:
Site: Waste Chemical Storage Area (Parcel 87, 10, Collection Date: o
Location Code: WCS-87-GP07 Collection Ti '
ollectio : S~
Sample Number: GA3009 n e /‘—?D
Sample Name: WCS-87-GP07-GW-GA3009-REG Start Depth: /1/4
End Depth: A//¢

Sampling Method9:g—9f/ /’1-/ //- > PU /7”p

Containers
Fit Frtn Qty Size Units Type

Sample Team: '/ . ﬂz// ‘a8

Analytical Suite

o . A pews?

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

2SS | 7,80 | 9X |¢2S| 2567 G328 3.5 |24/ | 2.5
12sf | &lX | G€ 6/3 2958 W2 (298 2.4 /S
Be3 |§.:65 | €8 yop279.] sweo /27 |23.09 |70
130 |£8S  |S2 B 262, wo0|0.s7 R3IHS 7S
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yOCs, ﬂfoﬁ?[ PH<2 tascod wivh pH Steps
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Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

Project:

RFA / COC Number:

Site- Waste Chemical Storage Area (Parcel 87, 10, Collection Date-
Location Code: WCS-87-GP08 Co”ec o _m'. 2/7,
Sample Number: GA3010 ollection Time. (570
Sample Name: WCS-87-GP08 GW-GA3010-REG Start Depth: VS
Sampling Meth%}l" v fz_ PP End Depth: M
Containers
:A:xv‘lalytlcal Suite Fit FrtnQty Size Units Type Sample Team: 7:"//:/ ///nj
PURGE RECORD:
Initial Time(24hr) DepthtoWater Eh pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(ft) (mV)  (SU) (mS/cm) (NTU) (ppm) ©) (gad)
Liglas 1436 | 10s 78 SF 2344 | (298 (242 LS
133 |70 (5SS 895300 | = L.oY 2207 25
J192 | 00.50 |53 S9712006 | —  17.95 |22./3 25
)S@? /0/;1‘ 39 ($591R30.1 3349 |95 122.37 2.0
1505 | 16 36 |5.912304 %5}3 .09 |22.40 (7.5
Sample: ’
et /ct‘f/ﬁgaf /7/42/ Coyn <’ /0 preses e 12 S edly
ﬁ,’ 3// SErs Tork c/'? os 45’/%?5 /927 44//?4/_2_ Ad I8 rEO-AE
S/hee ,?/r/fa b '~ ?/,’c‘ém:' Fod W2, @0 ot warttr avs > 000 AFT
Logged B % // Reviewed BY / Date:
~ Ve VSV~ P
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Sample Collection Log

Project: 774645 Fort McClellan

Manager: Jeanie Yacoub

RFA /COC Number:

Site: Waste Chemical Storage Area (Parcel 87, 10,

Collection Date: —
Location Code: WCS-87-SW/SD01 lon Date I-2s- 59

Collection Time: . .
Sample Number: GA2001 350 ik

Sample Name: WCS-87-SW/SD01-SW-GA2001-REG Start Depth:

Sampling Method: GRAB End Depth:

Containers
Analytical Suite Fit FrtnQty Size Units Type

Sample Team: [ .Ros A

A -GonehLE e

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:




INTERNATIONAL

TECHNOLOGY
CORPORATION

Sample Collection Log

774645 Fort McClellan

Manager: Jeanie Yacoub

. 3,0
WAD 2 paredo ’ RFA / COC Number:

Project:

Site: Waste Chemical Storage Area (Parcel 87, 10, Collection Date:
_[-285-79

Location Code: WCS-87-SW/SD01

Collection Time:
Sample Number: GA1001 250 £ M

Sample Name: WCS-87-SW/SD01-SD-GA1001-REG Start Depth: O
e

Sampling Method: HA End Depth: 2
1

_ Containers
Analytical Suite  Flt FrtnQty Size Units Type

% T >

Sample Team: ) ,é oSA

N
A GonepLeES

Comments:

Sketch Location:

Logged BY / Date: Reviewed BY / Date:
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APPENDIX C

BORING LOGS AND WELL CONSTRUCTION LOGS



BORING LOGS



District: Mobile USACE

WCS-87-GP01

HTRW DRILLING LOG

2. Drill Subcontractor: TEG & Milier Drilling Co.

|
1
|
|
|

1. Company name: IT Comoration B ‘ Sheet 1 of -3 sheets

Fort McClellan 4. Location:

3. Project: 7 VCthoun County, Alabama

5. Name of driller:  Sammy McDaniels/Jeff Brownfield ‘ 6. Mfr. designation of drill:  Geoprobe/CME-550

7. Sizes and types of driliing and sampling equipment: ‘ 8. Hole location:  Former Waste Chemical Storage Area, Parcel 87

Direct Push, Hollow Stem Auger o T

) 9. Surface elevation (feet above mean sea level): 765.08
DP- 4'x2" acetate-lined sampler

HSA-5'x8.5"0d augers, 2'x2" steel split spoons 10. Date started:  10/15/98 11. Date completed: 12/03/98

12. Overburden thickness (feet bgs): g 15. Depth groundwater encountered (feet bgs): 7

16. Depth to water and elapsed

13. Depth drilied into rock (feet bgs): 7 time after drilling completed (feet bgs): NA

14. Total depth of hole (feet bgs): 15 17. Other water level measurements (specify): NA

18. Geotechnical

samples: Disturbed:

Coillected: Undisturbed:

19. Total no. of core boxes: NA

NA

20. Samples for chemical

analysis:

VOC

Other (specify)

Other (specify)

Other (specify)

21. Total core
recovery:

X, SVOCs

X

CL/OP Pest

CL Herb

Cyanide

NA

22. Disposition of hole:

Backfilled

Monitoring well

Other (specify)

Geologist:

Temp. well D. Peterman

VBCATION SKETCH/COMMENTS:

670600 670800 671000 671200

WCS-87-G
WCS-87-GR0O7

WCS-87-GP03

+ + +

670600 670200 671000 671200

Easting

bgs= below ground surface
NA = Not applicable

Project:  Fort McClellan Hole no.: WCS-87-GPO1




‘ HOLE NUMBER: WCS-87-GP01

HTRW DRILLING LOG (Continuation Sheet)

I i — . ‘ _
Project:  Fort McClellan | Geologist: . Peterman i Sheet 2 of 3 sheets
| \ B x| o ! * Geotech } k
— ‘-‘Ca_ ! @ g 'g scfleee'ging ‘r sample or !:::erlec:‘o Biow counts
© 0 | I " O Q : .
= Description of Materials (c) ‘8 < g rosuts (@) cr?;,e(t:;x o e Remarks (h)

S - S S—— 0.
765 0 cl-sm: Gray to brown, SAND, some Clay, 1 W] Organic \ ; [Rec 48 |
| some Silt, loose, dry, very soft, fow plasticity. \ \ Vapor | ‘ ;
| | ‘ NN S ; !
‘L | ol NN 75-2ePm, | GADOOT | ;
| | sm SN ‘ ‘ ‘ ;
! | = i ‘
| N\ | |
1 - ER— = ' . ! 1
I . cl-sm: Mottled yellow brown to gray SAND, .~ Organic !
1 some Silt, friable, low plasticity, dry, soft to CN\ Vapor | |
: { medium stiff. d= :
% 0.0ppm ‘ i
a 3 |
! i ‘
-2 ‘ 2~
| ‘ | | ‘
1 |
! i
] | ]
L 3 } cl- | 3+
| t | sm —
L 4 | 4_|
. | |
NS |
—5 ; ; " -
7604 cl-sm: SAND, some Silt, trace yellow brown -\ Y Organic " Rec 19 5
L Clay, damp. ; S\ Vapor f h
- : : : :10.0ppm ’ .
6 6 —|
] el 0N GAD002 | ]
] sm CNC \ |
- | | -
| | |
|
- | -
|
|
; | 2
1 ‘
% SHALE, some Sand, brown, mottied Organic | | | | Blow 1021 17 26. Direct  ° "
| I yellowish brown, dark brown, bluish gray, ‘ Vapor \ | , ‘l push refusal at 8.0". ﬂ
r ‘ reddish yellow, water in hole. = ’ ,‘
- i } 0.0ppm ’ { .
] 1 | ; !
| | | o
Lo | sh | \ \ T
|
i




HTRW DRILLING LOG (Continuation Sheet) ' HOLE NUMBER: WCS-87-GPO1

Project:  Fort McClellan ’ Geologist: D. Peterman ‘ Sheet 3 of 3 sheets

' analytical | |
sample no. |Blow counts !

5 Remarks (h)

‘ P " Field | Geotech
| screening | S2MPleOr
9 | core box

| resulls(d)i no (e) | M (@)

Lithology

Description of Materials (c) ‘
|

755 ~“sh: Hard black SHALE. I R ! \

HHH}

I
|
J

|
|

I
i
‘.H

i
!

12 — — | i 12
! sh _:—E

—13 | — 1 13-

- | _— =

I — = |

|
k

|

e
]
|
|
?r'

|
|

|

(
H\'\
HH

L1l

Hollow stem auger refusal at |
15.0". Bottom of borehole at
15.0".

|
|

!
i

|

[

L 15 L




HTRW DRILLING LOG

| District: Mobile USACE (‘

HOLE NUMBER
WCS-87-GP02

1. Company name: T Corporation

2. Drill Subcontractor:

TEG & Miller Drilling Co.

Sheet 1 of 4 sheets

3. Project;

Fort McClellan

4. Location:

Calhoun County, Alabama

5. Name of driller:

Sammy McDanieis/Jeff Brownfield ‘ 6. Mfr. designation of drill.  Geoprobe/CME-550

7. Sizes and types of drilling and sampling equipment:

Direct Push, Hollow Stem Auger

DP-4'x2" acetate-lined sampler

HSA- 5'x8.5"0d augers, 2'x2" steel split spoons

8. Hole location:  Former Waste Chemical Storage Area, Parce! 87

9. Surface elevation (feet above mean sea level): 765.76

10. Date started:  10/15/98 11

i
L

Date completed: 12/03/98

12. Overburden thickness (feet bgs):

>23

15. Depth groundwater encountered (feet bgs): 7, 23

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

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

14. Total depth of hole (feet bgs): 23

17. Other water level measurements (specify): NA

18. Geotechnical B )
. Collected: Disturbed: Undisturbed: ! .
samples: xf 19. Total no. of core boxes: NA
NA :
20. Samples for chemical vOC : i Other (specify) | 21. Total core
analysis: Metals Other (specify) Other (specify) ! recovery:
X, SVOCs X CLI/OP Pest. CL Herb. Cyanide | NA
]
22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:
Temp. well D. Peterman, C. Short
LOCATION SKETCH/COMMENTS:
670600 670800 671000 671200

002hL 1L T

0007LLL

WCS-87-GP0OS
o WCS-87-GR0O7
£ =
2 27 +
WCS-87-GP0O3
= + + +
670600 670800 671000 671200

Easting

Project:  Fort McClelian

bgs= below ground surface

NA = Not applicable

Hole no.: WCS-87-GP02



HTRW DRILLING LOG

(Contmuatlon Sheet)

Project:

Fort McCIellan o Geologist:

D. Peterman, C. Short

[
|
i
|
1

HOLE NUMBER: WCS-87-GP02

Sheet 2 of 4 sheets

765}

760

Description of Materials (c)

Lithology

I

results (d)

Field | Geotech

sample or
core box
no. (e}

screening

Analyncal

‘ sample no. ‘Blow counts

(4]

(g}

Remarks (h)

. fal
| cl-sm: SAND and CLAY, some Silt, loose, L\ Organic | ‘ Rec 100%
| slightly damp, Quartzite fragments(fine to | N Vapor
- coarse), yellowish brown CLAY to SAND, i o '\ i ‘
. some Silt. NG i J
; ek 0 GA0003 | i
sm |\ i :
. . . i
N N .\: i . 1]
cl-sm: SAND and CLAY, some Silt,mottled NS ‘ j Rec 30 1
gray, reddish brown to yellowish brown, N \ | } N
medium-high plasticity, dry, soft. SN ! :
NGO ; ! ]
| .. . | N i
o LN !
% 'smo{ AN :
i | NN 2
I NN
R ]
NA: Very soft. } :
} | Organic 7
z | vapor B
i =
' 0.0ppm 3
| NA .
Organic | 7
Vapor ! i
. 0.0ppm " 4
cl: CLAY, some Silt, gray, very soft, low to i Rec 20 !
high plasticity, damp, interbedded Quartzite 4
(fine) grains.
1 4
i
|
4
cl GA0004 .
-
i
T‘
|
|
1
cl: CLAY, some Sand (coarse), moist, soft to 1 ' Organic ‘ Blow 8 10 10 11 Rec 24". ° ﬂ
hard, mottied dark brown, light gray, yeilowish Vapor Direct push refusal at 8.0'. 4
‘ red, yellowish brown, bluish gray, trace small = |
| Gravel, angular. 6.5ppm ‘ 5
]




HTRW DRILLING LOG

(Continuation Sheet)

‘ HOLE NUMBER: WCS-87-GP02

Project:  Fort McClellan

s Geologist: D. Peterrﬁan, C. Short

Sheet 3 of 4 sheets

—_
el
=

— 15

B

750+

20

Description of Materials (c)

Lithology

. NA:No Recovery. i : [
| |
i
i
I
! sh: SHALE, some Sand and Clay, damp to T
dry, hard to very hard, some broken pl—
Sandstone, grayish yellow, Shale is very hard, ——
dry, white inclusions, dark brown to black. i
=
sh | ==
Lo
sh: SHALE, black and gray [
—
i —
| %
—
sh —
=
; ==
! i
.
! l*:!
- g
-

| Field

screening
i results (d)

Organic
Vapor

0.0ppm

“

|

I Geotech {

sample or |
core box | sam
no. (e} |

Analytical
ple no.

(]

Blow counts

(9)

Remarks (h)

Blow 50 Rec 10"




HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: WCS-87-GP02

Project:  Fort McClellan 1 Geologist: D. Petermérn, C. Short | Sheet 4 of 4 sheets

-

: \
| Description of Materials (c) ‘

I

|
T T
Geotech |4 1 tica) |

sample no. | Blow counts

@ Remarks (h)

. ¢ Field
| i - sample or
| screening | core box
| | resuts@ | o) |

Lithotogy

: | sh: SHALE, gray. i i
L | ~
i \ | |
o | .
; \ |
745, E
L 21 ‘ 21
| i
- i sh _
L 22 } - = 22
o —— | ]
+ F— — | Bottom of borehole at 23.0' -
F— |
23 7 | 23




HTRW DRILLING LOG ~ osii  Mobile USACE T s araRos

1. Company name: IT Corporation 7 j 2. Drilt Subcpntractor: TEG &VMiller Dritling Co.

Sheet 1 of 3 sheets

5. Name of driller:  Sammy McDaniels/Jeff Brownfield 6. Mfr. designation of drill:  Geoprobe/CME-550

3. Project: Fort McClellan ‘ 4. Location: Calhoun County, Alabama
|

7. Sizes and types of drilling and sampling equipment: | 8. Hole location:  Former Waste Chemical Storage Area, Parcel 87

Direct Push, Hollow Stem Auger - ‘
] 9. Surface elevation (feet above mean sea level): 765.33
DP- 4'x2" acetate-lined sampler

HSA-5'x8.5"0d augers, 2'x2" steel split spoons 10. Date started:  10/02/98 11. Date completed: 12/03/98

12. Overburden thickness (feet bgs): >18 15. Depth groundwater encountered (feet bgs):  8-10

16. Depth to water and elapsed

13. Depth drilied into rock (feet bgs): 0 time after drilling completed (feet bgs): NA

14. Total depth of hole (feet bgs): 18 17. Other water level measurements (specify): NA
18. Geotechnical . . , )
samples: Collected: Disturbed: Undisturbed: 19. Total no. of core boxes: NA
NA
20. Samples for chemical | ; i Other (specify) | 21. Total core
analysis- VOC Metals Other (specify) Other (specify) , recovery:
X, SVOCs X CL/OP Pest. CL Herb | Cyanide NA
22. Disposition of hole: Backfilled | Monitoring well Other (specify) Geologist:
Temp. well D.Peterman, C. Short

LOCATION SKETCH/COMMENTS:

670600 670800 671000 671200
WCS-87-GR08
o WCS-87-GRO7
£ = =
2 = * =
WCS-87-GP0O3
- + + + =

ETU'GUD 6?[]180[] 6?1]][]0 671200

Easting

bgs= below ground surface Hole no.: WCS-87-GP03

Project: Fort McClellan NA = Not applicable



HTRW DRILLING LOG (Continuation Sheet) i HOLE NUMBER: WCS-87-GP03

Project:  Fort McClelian | Geologist: D.Peterman, C. Short ‘ Sheet 2 of 3 sheets
> T | Geotech | o \
oy . g = “ scftlaee,:ing ! sampl: or g::;glhecilo JBk)w counts
Description of Materials (c) £ ! resuils (d) | C::(e‘;" ) @ Remarks (h)
i 0 I T T T R T T ~ T T - T T “‘“v'_o*‘j
‘ . cl: CLAY, some Silt, yellowish brown, black \ L \_\\1 Organic ec o |
¢ organic precipitate, low plasticity. | N !
765 ‘ NN W
i : )
- ol ! GAQ005 o
— ; »: -
[ D e ‘ " 1-
! ch: CLAY, soft, high plasticity, damp. | : Rec 31" (64%)
! ! ]
2 ‘ ch | Organic 2
¢ " Vapor | ]
: | ; 0.8ppm | A
1 \ |
3 I \\ ’ . 3
. cl: CLAY, some Sand, low plasticity, light gray Organic ;
L i mottling. Vapor |
H ' 0.4ppm | 4
1
-4 cl Organic | 4=
. : Vapor E
. 5 5 -
- 0.4ppm i
5 cl: CLAY, some Silt, medium stiff, dry, Organic Rec 28" (58%) 54
L medium plasticity, gray, reddish brown Vapor |
760 mottling. =
E 5 0.8ppm 4
L | |
8 Organic &
| Vapor 4
0.8ppm i
i
—7 ol Organic 7=
L ) Vapor 1
] ! ] 0.8ppm ]
i I
—8 | 1‘ _ Organic 8
L | 1 L\\ Vapor i
! | : | A
L | S
: | ‘ | " 9
l -9 Ay, shaley, dry. 1 Rec 36" (100%) |
L | | :
| ‘\ i 1 \ |
o ‘ ‘ cl ‘ l

el




HTRW DRILLING LOG (Continuation Sheet) | HOLE NUMBER: WCS-87-GP03

Project:  Fort McClellan Geologist:  D.Peterman, C. Short . Sheet 3 of 3 sheets
i |
£ 3 Field | Se0ech . Analytcal |
) ‘ Description of Materials (c) ::2 | j::i’;"(‘g) c:ge(l;c;x f‘sa”“;:;’ ne. B'°w(°g‘;”m5 Remarks (h)

- | : 104
T 10 e CLAY, medium stiff, medium plasticity, | F\< < Organic ' : i ‘
' i shaley, mottled with black organics. ; Vapor

755! ‘ 3 N = |
N 0oeem GAC006 -
L \\ B
r 11 Ll Organic : "
L } Vapor |
L 0.0ppm 4
- \ J
12 AN . .12
! . sh: SHALE, highly weathered, damp, brittle, L= | Direct push refusal at 12.0".
© mottled gray, reddish yellow, reddish brown, L= 1 | |
- dark brown, dark gray, yellowish brown, | — ; ;
L pinkish gray layering, dark reddish stains in | —— i i
partings, trace Silt and Sand; Shale at bottom | — -
L of interval. | —— 4
~ 13 — —— Organic Blow 23 37 33 50 Rec 24" '
| "——] Vapor |
L sh | ——— 0.0ppm .
14 e 144
~ 18 S SHALE, hard, black. | = 151
780 — .
i —— 1 i
- 16 }z 16
i sh — — 7
— 17 {€ 12
| |

= Bottom of boring at 18.0'. |

L- 18 ! —— I ) 18




WCS-87-GP04

HTRW DRILLING LOG - District: Mobile USACE

1. Company name: T Corporation | 2. Drill Subcontractor: TEG & Miller Drilling Co. Sheet 1 of 3 sheets

Fort McClellan 4. Location: Calhoun County, Alabama

3. Project:

5. Name of driller:  Sammy McDaniels | 6. Mfr. designation of drill:  Geoprobe/CME-550

7. Sizes and types of drilling and sampling equipment:

8. Hole location:  Former Waste Chemical Storage Area, Parcel 87

Direct Push, Hollow Stem Auger

. 9. Surface elevation (feet above mean sea level): 765.23
DP- 4'x2" acetate-lined sampler

HSA- 5'x8.5"0d augers, 2'x2" steel split spoons i 10. Date started:  10/02/98 11. Date completed: 12/04/98

12. Overburden thickness (feet bgs): >18 15. Depth groundwater encountered (feet bgs): 6-7,10

16. Depth to water and elapsed

13. Depth drilled into rock (feet bgs): 0 time after drilling completed (feet bgs): NA

14. Total depth of hole (feet bgs): 18 17. Other water level measurements (specify): NA

18. Geotechnical

samples: Coliected: Disturbed: v Undisturbed: 19. Total no. of core boxes: NA

NA

20. Samples for chemical Vi . ; Other (speci 21. Total core
analysis- oC Metals z Other (specify) Other (specify) (specify) recavery

X, SVOCs X CL/OP Pests. CL Herb. i Cyanide NA

22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:

Temp. well D.Peterman, C. Short

LOCATION SKETCH/COMMENTS:

670600 670800 671000 671200

WCS-87-G
WCS-87-GRO7

WCS-87-GP03

+ + +

6?01600 67[]l80[] 6?1IUUU 671200

Easting

Fort McClellan bgs= below ground surface Hole no.: WCS-87-GP04

Project: NA = Not applicable




HTRW DRILLING LOG (Continuation Sheet) | HOLE NUMBER: WCS-87-GP04

Project:  Fort McClellan ‘ Geologist: D.Peterman, C. Short Sheet 2 of 3 sheets
1 S i ; Geotech -
I Field Analytical
D iofi f Material ‘§) : screening S:OT: Isotj(r sample no. |Blow counts
escription of Materials (c) £ | resuts @) oo (o) 0 @ Remarks (h)
~0 :
‘ cl: CLAY, some Silt, yellowish brown, low ! L ~ Organic | I ] Rec (100%) ° |
765, ‘ plasticity, Shale fragments, dry. | 1\\ Vapor .
3 : N =
| I N )
] cl - 1.0ppm GA0007 1
! i
. ;
[ . "
. clml: CLAY, some Silt, gray, yellowish brown | Organic Rec 29" (60%) "
4 I mottling, soft to medium stiff, damp to wet, Vapor B
| \ medium-high plasticity. ‘ NN = ‘
‘ . 4.3ppm | 1
N ]
N |
2 Organic | 2=
A 2 Vapor | 2 4
= 212.2pp | 4
—3 ‘ cl- Organic GA0008 3
4 ml 2 Vapor |
F 1 : N 2.9ppm i
—4 Organic 4
1 - Vapor
= ey
- A 2.2ppm i
5 N 5 _|
NA: No Recovery
760 4
’ i i
r b
i | ]
6 ! 6|
i | NA ! ]
!
-7 : 7
1
8 ! | |
sh: SHALE, highly weathered, some Sand, | F—_—— Organic | Blow 6 9 14 17 Rec20" °
4 little Clay (plastic), moist to damp, soft to hard, \ —_—— Vapor ‘ (50%)
mottled black, dark brown, pale gray, \ i \
yellowish brown, dark reddish brown, bluish [_ = 0.0ppm \
( gray, grayish yellow. - !
T - | |
-9 \ tsh | == - Organic l l‘ } \ g
# f g — —— Vapor ‘ | l
| 1 e
L “. | ";—% 1.3ppm ) \
| == |
—= ! | J\
( \ = | | | |



HTRW DRILLING LOG (Continuation Sheet)

1 HOLE NUMBER: WCS-87-GP04

Fort McClellan

! Geologist: D.Peterman, C. Short

Sheet 3 of 3 sheets

Description of Materials (c)

"NA: No Recovery.

uscs/
Lithology
Graphic

Field | Geotech

\’ screenin
‘ 9
‘ results (d)‘

- Organic .

| vapor !

! 12.3ppml

i |
! Organic -
Vapor

0.7ppm

sh: SHALE, highly weathered, hard, damp,
brown to black, stains in partings, white and
reddish yellow; Water in hole.

”':% Vapor
— -

[ ——= - 0.0ppm
S

L

1
i

N
i
\‘Jh

n
L
HH

r
i

|

I
i

NA: No sample taken.

]
|
S

Organic

sample no. !Blow counts

Direct-push refusal at 12.0'.

Blow 3 16 46 50 Rec 22"

i

[ S

12




HTRW DRILLING LOG

District:

Mobile USACE

NUMBER

WCS-87-GP05

1. Company name: |T Corporation

‘ 2. Drill Subcontractor:

TEG & Miller Drilling Co.

Sheet 1 of 3 sheets

3. Project: Fort McClelian

5. Name of driller:

Sammy McDaniels/Jeff Brownfield

\
!

4. Location:

6. Mfr. designation of drill:

Calhoun County, Alabama

Geoprobe/CME-550

7. Sizes and types of drilling and sampling equipment:

Direct Push, Hollow Stem Auger
DP- 2"x4' acetate-lined sampler

HSA- 5'x8.5"0od augers, 2'x2" steel split spoons

8. Hole location:

Former Waste Chemical Storage Area, Parce! 87

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

765.12

10. Date started:

09/23/98

11. Date completed: 12/03/98

12. Overburden thickness (feet bgs): >16.5 15. Depth groundwater encountered (feet bgs): NA
. . . 16. Depth to water and elapsed
13. Depth drilled into rock (feet bgs): 0 time after drilling completed (feet bgs): NA
14. Total depth of hole (feet bgs): 1.5 17. Other water level measurements (specify): NA
18. Geotechnical . . . | . ) :
samples: Collected: Disturbed: Undisturbed: | 19. Total no. of core boxes: NA
NA ;
20. Samples for chemical ] - - Other (speci 21. Total core
analysis: VvOC Metals i Other (specify) Other (specify) (specify) recovery:
X, SVOCs X CL/OP Pests CL Herb. Cyanide NA
22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:
i Temp. well C. Short
LOCATION SKETCH/COMMENTS:
ETDIEUU 670800 671000 671200
= —
S =
=] =
— =
T =
WCS-87-GR08
> WCS-87-GR0O7
= =2 —_
T3 S
z =~ + =
— =
— =
WCS-87-GP03
L] —
E =
= + + + =
— =)
— (=1
T T I T
670600 670800 671000 671200
Easting
. bgs= below ground surface Hole no.: WCS-87-GP05
Project: Fort McClelfan NA = Not applicable "



HTRW DRILLING LOG (Continuation Sheet)

HOLE NUMBER: WCS-87-GP05

Project: FovrtﬂMcCIeIIan fGeologisti C. Short

Sheet 2 of 3 sheets

. J—

Lithology

Graphic

" Field
i screening !

i results (d) |
i !

" Geotech
| sample or ‘

core box
no. (e)

Analytical

T

sample no. ;Blow counts |

)

@ Remarks (h)

— e - o . — — - __ Fol
765 0 | sm: Soft, moist, SAND, coarse, reddish EREES i Organic ' j "TRec1.0
! yeliow, yellowish white, dark brown, shaley B i1 Vapor | ‘ !
| i fragments. At = i ‘ ‘ | !
! [ ; !
: smoc 1°4ppm1 !GAOOOQ‘; | ‘
L ! BESESE | | | ‘
‘ ; R
1| Bk \
n I sm: Soft, damp to moist, SAND, some Silt, {7771 Organic 1 Rec 29" b
_ . reddish yellow to 1.3' mottled dark brown, dark <.y Vapor | 1
; | yellowish brown, reddish yellow, grayish N = ‘ \
L | brown, some biack, fine shaley fragments; | 1 0.4ppm ; |
‘ | white to reddish white Sand is mottled with 1
| ! black fragments. | i
.
—2 | 2—
ﬁ‘
] | *
| : i
D 3 sm 3
. | 1
— 4 4
’ 2
i i
— 5 - - : | " 5 J
760 ml: Firm to stiff, SILT, some Clay, mottled Organic ] Rec 25 %
L traces of Sand, coarse, trace of large Gravel. Vapor |
i =
[ 0.5ppm |
L6 5l
; B
j
-7 ml | | 7
;:* 8 ‘ ; l i 8?
1 | |
\
| | j |
o | | |
o | | | ]
i
B i j | \ ' Rec 48" =
i RI: Firm to hard CLAY, mottied bluish gray, ‘ \ | | Rec |
L | light gray, some Shale, mottled, dry, brittle. | \‘ | | 1
| i ' ! ‘ |
- | \ \ \ {
| | ‘ \ ‘ | *
r ‘ \ ‘




‘i HOLE NUMBER: WCS-87-GP05

S !

Fort McClellan | Geologist:  C. Short } Sheet 3 of 3 sheets
i ! :

‘ | Field | Geotech

i

) sample or } Analytical 1
screening | sampie no. iBlow counts |

| results (d) | core box : 0} 5 (@ ‘ Remarks (h)

—~
£ ‘
=

Lithology
Graphic

Description of Materials (c) ‘
| no. {e)

el
|

| ‘ i
| GA0010 | 1
E

-1

o |

! |

- .

=
N

sh: SHALE, highly weathered, damp to wet, e | ? Blow 17 17 17 50 Rec 10" %]
dark brown to black, stains in partings are -
reddish yellow. — -

A4l
]

|

i
il

|
|

N
il

'S
i

|

%:

L

T - I T T T T ”'L’f“‘I’A‘T“““'T “‘j h
@
1
Hi
?

|

;sh

750! 15 1 ~— —] Organic 18-
L — —— Vapor B
. — — 0.0ppm 4
- 16 e : 16

1 Bottom of borehole at 16.5'.




WCS-87-GP06

HTRW DRILLING LOG Distict: Mobile USACE

1. Compa.ny narTe: IT Corporation 72 Prill Subcontractpr: TEG & Milier Drilling Co. ; Sheet 1 of 3 sheets

3. Project: Fort McClellan i 4. Location: Calhoun County, Alabama

5. Name of driller;:  Sammy McDaniels/ Jeff Brownfield 6. Mfr. designation of drill:  Geoprobe/CME-550

7. Sizes and types of drilling and sampling equipment:

8. Hole location:  Former Waste Chemical Storage Area, Parcel 87

Direct Push, Hollow Stem Auger T e
9. Surface elevation (feet above mean sea level): 763.79

DP-4'x2" acetate-lined sampler

HSA- 5'x8.5"0d augers, 2'x2" steel split spoons ! 10. Date started:  09/23/98 11. Date completed: 12/03/98

12. Overburden thickness (feet bgs): >15 15. Depth groundwater encountered (feet bgs):  8-10

16. Depth to water and elapsed

13. Depth drilied into rock (feet bgs): 0 time after drilling completed (feet bgs): NA

14. Total depth of hole (feet bgs): 15 17. Other water level measurements (specify): NA

18. Geotechnical ‘ f

samples: Collected: Disturbed: j Undisturbed: 19. Total no. of core boxes: NA

20. Samples for chemical VOC

i#vy | Other (specify) | 21. Total core
analysis: Other (specify) (specify) |

‘ | recovery:
X, SVOCs X f CL/OP Pest  CLHerb. Cyanide NA

|
NA ;
[
|

Other (specify)

22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:

C. Short

Temp. well

LOCATION SKETCH/COMMENTS:

670600 670800 671000 671200

WCS-87-G
WCS-87-GR07

WCS-87-GP03

+ + +

ETDIEI]U 670800 671000 671200

Easting

PrOjeCt' Fort McClellan bgszNzeIO\"qV Sifoun;_icsal;r;ace Hole no.: WCS-87-GP06
. = Not appli




HTRW DRILLING LOG (Continuation Sheet) i HOLE NUMBER: WCS-87-GP06

Project:  Fort McClellan ‘\ Geologist:  C. Short ‘ Sheet 2 of 3 sheets

|
; I
screening i sample or ‘Anrilg:;cfml Bl t i
i core box sal 0. low counts
! resuits (d) | g, e | ) @ Remarks (h)

I Fielq | Geotech

Lithology

Description of Materials (c)

i o~
‘ 0
=

~ 7 ["sm: Soft, damp, SAND, some Silt, white and R N N L —
L - yellowish brown, trace rounded Gravel. . ! } ] . | Vapor ‘ : ‘ 3
[ | ! :
..... ‘
sm |1 1{:]04ppm | GA0011 ]
Ll
— Y‘ B N -
1 L ] 1 ] ‘ .
) [ sm: SILT, dark grayish yellowish brown and 1771 Organic | Rec 38" -
L yellowish brown, tiny black fragments, mottied - ] -+ .| Vapor \ i
yellowish red, and SAND coarse to fine, 1 .8 1 = ;
L yellowish red; soft, damp, SAND, yellowish . W B 0.4ppm | ]
white to dark red and yellowish red. Direct | SO
I push refusal at 7.0'. : DO | ]
| ARE |
-2 | ERY | 2-
‘ iR o :
i i
- : W oy ! i
| 10! 1 j |
— 3 | N : 1 b 3
‘ tsmopleocd GA0014 -
] | ak J:
; ; ! i |
\ e i
| sl i
760t g ; ]
4 I ‘ 1 ‘ 4|
} : N M
; L
| N
r 0 I ,
L i B ‘ |
s ; b ;
NA: No Recovery Organic 5
L Vapor |
F 0.5ppm d
6 !
" NA : 6

7 mi: SILT, some Sand and Clay, wet, soft to Organic Blow 7 24 37 49 Rec 18" ' _j
hard, yellowish brown, mottled dark brown, Vapor
reddish yeliow, pale gray, Sand medium to =
L . fine, black chips, inclusions about 30%.

mi 0.0ppm

sh: SHALE, highly weathered, damp, soft, ‘
mottled dark brown, reddish yellow, pale gray, '
layering evident.




HTRW DRILLING LOG (Continuation Sheet) ' HOLE NUMBER: WCS-87-GP06

Project:  Fort McClellan ! Geologist.  C. Short . Sheet 3 of 3 sheets

— . T

rielg | Geotech
! sampie or

1
| Analytical
i screening : core box

| sampie no. |Blow counts

Description of Materials (c) Remarks (h)

Lithology

Cresuls (@) g ey | (D (@

7504

i

i 1 e

L e i
St}

— ———

r ‘ Aj 1
—=
EI; Bottom of borehole at 15.0'

- 15 P 18,




Lo . + HOLE NUMBER
HTRW DRILLING LOG | Distiit Mobile USACE \‘ WCS-87-GP07
LEompany nfxme: ITMCgporation _<_*2 DﬂSubcontrfathr: TEG & Miller Drilling Co. ‘ Sheet 1 of 3 sheets
3. Project: . 4. Location: Calhoun County, Alabama

Fort McClellan

5. Name of driller:

Sammy McDaniels/ Jeff Brownfield

7. Sizes and types of drilling and sampling equipment:

Direct Push, Hollow Stem Auger

DP- 2"x4' acetate-lined sampler

HSA- 5'x8.5"0d augers, 2'x2" steel split spoons

6. Mfr. designation of drill:  Geoprobe/CME-550

8. Hole location:  Former Waste Chemical Storage Area, Parce! 87

9. Surface elevation (feet above mean sea level): 764.37

10. Date started:  09/23/98

11. Date completed: 12/04/98

12. Overburden thickness (feet bgs): >16

15. Depth groundwater encountered (feet bgs): 6

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

16. Depth to water and elapsed

time after drilling completed (feet bgs): NA

14. Total depth of hole (feet bgs): 16

17. Other water level measurements (specify):

NA

s S:;g—:ig};:nical Collected: Disturbed: Undisturbed: 19. Total no. of core boxes: NA
NA
20. ::;Tysl?: for chemical VOC Metals Other (specify) | Other (specify) | Other (specify) | 21. :;C(’:":\L:%’:e
X, SVOCs X ] CL/OP Pest CL Herb. Cyanide NA
22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:
Temp. well }[ C. Short
LOCATION SKETCH/COMMENTS:
6?016[]0 67[][8[][] 6711[][]0 671200
g 5
= + + =
WCS-87-GRP08
2 WCS-87-GRO7Y
.E = —
€ ~ + QT =
z ~ CS-H7-GRQ9 =
= T~ =
WCS-B87-GP08
e~ WCS-87-GP03
= + + + =
670600 670300 671000 671200
Easting
L ‘ 7 bgs= b;IO:N ground surface Hole no.: WCS-87-GP07
Project:  FortMcClellan NA = Not applicable -



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: WCS-87-GP07

Project:  Fort McClellan ’ Sheet 2 of 3 sheets
3 | Fied | SG:"?“)?;’;[ | Analytical {
Description of Materials () f:, | e | coretan } Sa""?'f‘; no. B'°w(°g‘;“”‘si Remarks (h)
0 - S — e ‘ : S
“sm: Soft, damp, SAND, some Silt, dark T T Creane 1 "Rec 1.0 °
C I yellowish brown, little Gravel, small. | - E T Vapor i |
- sm ‘il 104ppm GA0015 _ i
o IEd ‘
e - T . " _
T [ 'sm-ml: About 6 inches: soft, damp, SILT, 1771 Organic Rec 28 !
_ * some tiny black fragments and SAND; 7-28 “]+4 4] Vapor b
1 inches: SAND, coarse, damp to moist, some D B
L | Silt; 24-28 inches: very moist, SAND, reddish | 0.4ppm ]
‘ | yellow, brownish yellow, dark reddish yellow. ‘ o
: ] o B
PR : , |
| ;
B 3 sm- | ? wl
ml |
i a5t —
1 RN
T i | ‘
4 | 4—
. E : ] .
~ 760 SENTE il
L J oy~ i
L ] | J
‘ il ‘
L5 (DS . | —
sh: Soft to firm, silty, SHALE, highly ="~ Organic Rec 44" 5
L weathered, some Sand, mottled light gray, — — Vapor
_ dark red, yellowish red, dark brown, dark i I —= ‘ ]
L reddish brown. ; == 0.5ppm ! |
— 6 — —] 6]
I — |
~7 T — 7
L i ii— i |
- |
1 i |
-8 | ; -
- 1 | .
! !
| | | | J
— i 9 ‘ " : ! I QJ
¥ sh: Firm to stiff, sandy, silty SHALE, mottied. 1 Organic \ | i Rec 42" ’
L ‘ ‘ ,“:> Vapor | ‘ \ ‘1 ]
755, ! = | !
| = z
| | - , | ]
= | |
1 ' l |




HTRW DRILLING LOG (Continuation Sheet) " HOLE NUMBER: WCS-87-GP07

Project:  Fort McClellan | Geologist: C. Short ‘ Sheet 3 of 3 sheets
X “ T [

_—
L
= !

¢ T Feud Is‘i‘r’%fggr Analytical |

| screening ! sample no. |Blow counts
core bo

results () | g (e)x o @ Remarks (h)

S

D
2

o
£
=]

Description of Materials (c)

: = 3 GA0016 4
— 11 . —— . i T
sh: SHALE, highly weathered, damp to dry, —_ | Organic Blow 6 4 36 50 Rec 15
- brittle, hard, dark brown to black, mottled, i _ — Vapor i |
] I grayish brown, stains in partings; Water in = !
L hole. [— 5 6.5ppm
— |
— 12 S— ‘ Direct push refusal at 12" 124“
=13 — 1 13-
—_— |
I sh —— 1
- 14 | = 4 ' 14]
7501 e ,
15 | — - 15
T | ==
! | E—— Bottom of borehole at 16.0'.
Lg | l e ‘ N




b . i
i District:
HTRW DRILLING LOG o Mobile USACE | WCS.57-GPo8
_ |
: T \
1. Company name: H I 2. Drill Subcontractor: TEG & Miller Drilling Co. 3 Sheet 1 of 3 sheets
pany IT Corporation . ‘ "9 | ©
3. Project: Fort McClellan 1 4. Location: Calhoun County, Alabama
5. Name of driller:  Sammy McDaniels/ Jeff Brownfield 6. MIr. designation of drill:  Geoprobe/CME-550
7. Sizes and types of drilling and sampling equipment: 8. Hole location:  Former Waste Chemica! Storage Area, Parce! 87

Direct Push, Hollow Stem Auger

) 9. Surface elevation (feet above mean sea level): 764.75
DP-4'x2" acetate-lined sampler1 )

[

10. Date started:  09/23/98 ‘ 11. Date completed: 12/04/98

|
|
|
}
\
I

HSA- 5'x8.5"0d augers, 2'x2" steel split spoons

12. Overburden thickness (feet bgs): >14 15. Depth groundwater encountered (feet bgs): 5, 12.5

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

H
|
i

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

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

18. Geotechnical I . .
samples: Collected: Disturbed: Undisturbed: 19. Total no. of core boxes: NA
NA
20. Samples for chemical v . ; Other (specify) | 21. Total core
analysis. oC Metals | Other (specify) Other (specify) pecify) \ reoovary.
X, SVOCs X CL/OP Pest CL Herb. Cyanide l NA
22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:
Temp. well J.Jenkins, C. Short

LOCATION SKETCH/COMMENTS:

A

670600 670300 671000 671200
3 3
= .
= S
WCS-87-GRP08
o WCS-87-GRO7
£ < —
t = ke,
2 3 + o=
WCS-87-GP03
= + + + =
-_ 670600 670800 671000 671200
Easting
Project.  Fort McClelan bgs= below ground surface Hole no.: WCS-87-GPo8

NA = Not applicable



HTRW DRILLING LOG (Continuation Sheet) | HOLE NUMBER: WCS-87-GP08

Project:  Fort McClellan ‘ Geologist:  J.Jenkins, C. Short 7 Sheet 2 of 3 sheets
£ Blg e
, 0 I . H 3
| = Description of Materials (c) £ results (d) cs:(t:;x T @ Remarks (h)
r sm: Soft to firm, damp to moist, SAND, some : W e Organic | ' ‘Rec 10
Silt, yeliowish brown, trace white Gravel. <111+ 1 Vapor g 3
oo ] = i
. sm |:|1i:|05ppm GA0019 1
‘ | ‘
+ ST ’ !
1 ! ‘ : 1 \ ! 1 |
T sm: Soft, moist, SAND, some Silt, yellowish | 7711 Organic Rec 32" 7
red, mottled dark yellowish red to dark red and | -1277] Vapor i
yellowish gray; 22-25 inches: very moist. | 1 | ] 1 = {
i | ‘ ] 0.5ppm 4
~ DS _‘ |
1 |
-2 SRRy 1 2 —
i Ly | .
F M N i
i 1ol 1 J |
Ll
-3 lsm ! I . )
o o 1
- 1 o |
| } R
! ! v 1 l
T Ty .
! AN
— 4 I ‘ ] i 4 |
| | S R
- i
i Lol T
' Ak :
(!
7601 8 B 7
ol | ! .
L5 ; i . -
sp-sm: Soft to hard, damp, SAND and broken Peed Organic | Rec 39" 5
L SANDSTONE, yellowish red and yellowish i <]-1-| Vapor |
white, mottled light gray, dark red, pale s 1 1 =
L yellowish white. I : -1 0.4ppm |
1 St |
s 1 .
| —
fif |
f it :
1 s |
I L N
: sp- i
L ! sm ] e |
| [
‘ Aht ;
i Ly J
N | -
i | | |
L a |
. | |
. | .
| I |
; ; . 9 e
;h ° ml: Firm to stiff, SILT, some Clay, damp to ! ] ‘ Rec 48
L . moist, light gray, yellowish red, reddish | ,‘ 1
: | brown, some medium to large Gravel. ! \
L ‘ \ 1
i ) | |
755\L | \ | 1 W
i |
1 |



HTRW DRILLING LOG (Continuation Sheet) ‘ HOLE NUMBER: WCS-87-GP08

Project:  Fort McClellan

| Geologist:  J.Jenkins, C. Short | Sheet 3 of 3 sheets

. i !
" sample or ‘Analytlcal ‘ i

' screening : sample no. JBIow counts \

|
|
| resuits (@) | S0 [T @ Remarks (h)

Lithology

Description of Materials (c)

i R i |
| \ il : | i
; ‘ i | !
BT B

| mo - GA0020 1
i 1 ‘ ‘ i
L L] | 114

| ‘ L

| [ -
12 , o2

ml: Yellowish orange, lean, CLAY and SILT, | Blow 11 50 (5) Rec 0.9
L bedding structure present, dry to damp. 1 | i
m
i sh: SHALE, dark gray, dry. ! A— ]
| 13 L 13
| ——

r ‘ sh }: i

i i — —]

; ! =

§ l Espiion Blow 24 50 (3) Rec 0.75".
- 14 ! B 14




HOLE NUMBER

' |
. District: i {
HTRW DRILLING LOG | District Mobile USACE | WCS-87-GP09
o - i , ‘
1. Company name: IT Corporation ;2. Drill Subcontractor: TEG Sheet 1 of 2 sheets
3. Project: Fort McClellan \ 4. Location: Calhoun County, Alabama
5. Name of driller:  Sammy McDaniels 6. Mfr. designation of drill.  Geoprobe

7. Sizes and types of drilling and sampling equipment:

8. Hole location:  Former Waste Chemical Storage Area, Parcel 87
Direct Push ’

9. Surface elevation (feet above mean sea level): 764.15

4'x2" acetate-lined sampler 10. Date started:  09/23/98 11. Date compieted: 09/23/98

12. Overburden thickness (feet bgs): >1

15. Depth groundwater encountered (feet bgs): NA

16. Depth to water and elapsed

. i i f : X .
13. Depth drilied into rock (feet bgs): 0 time after drilling completed (feet bgs): NA

14. Total depth of hole (feet bgs): 1 i 17. Other water level measurements (specify): NA
18. Geotechnical .
samples: Collected: Disturbed: Undisturbed: 19. Total no. of core boxes: NA
NA
20. Samples for chemical . ; Other (speci 21. Total core
analysis. vOoC Metals Other (specify) Other (specify) (specify) recovery:
X, SVOCs X i CL/OP Pest CL Herb. Cyanide NA
22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:
o X ‘ N Carolyn Short

1
LOCATION SKETCH/COMMENTS:

670600 670800 671000 671200
WCS-87-GR08
2 WCS-87-GRO7
£ g -
z = + o
WCS-87-GP03
= + + - + =

GTU'GUI] ETUISUU 671000 - 671200

Easting

bgs= below ground surface Hole no.: WCS-87-GP09

Project:  Fort McClellan NA = Not applicable



HTRW DRILLING LOG (Continuation Sheet) ‘ HOLE NUMBER: WCS-87-GP09

Project:  Fort McClellan Geologist:  Carolyn Short ‘ Sheet 2 of 2 sheets

l

E—

—~
ol
=

U VN
: ; Geotech ;

| scfr::;l:ing ! sample or ‘::;z:;c:lo IBlow countsi

| " core box | T

L resuts @) no (o) | L@ Remarks (h)

|
o
=

Lithology
Graphic

Description of Materials (¢)

sm: SAND, some Silt, soft, dry, yellowish gray

\
to dark brown to light grayish brown. ‘
|

L sm

' GA0021

i
i ;
‘ : A \ ! | Bottom of borehole at 1.0, |
Lq | . . - Lt ! I | i g




WELL CONSTRUCTION LOGS



MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC

WELL NO: WCS-87-GP01

LOCATION Anniston, AL

DRILLING METHOD:

CLIENT: USACE Mobile District

Hollow Stem Auger

CONTRACTOR Miller Drilling Co.

INSTALLATION DATE 12/03/98

DRILLER: J- Blowfield

NORTHING: 1174184.59

EASTING: 671055.64

IT FIELD REPRESENTATIVE:C. Short

JOB NO: 774645A

GROUND SURFACE ELEVATION*
765.08

-} TOP of WELL CASING or RISER PIPE

EL* 767.6 STICKUP 2.52

ANNULAR SPACE SEAL
TYPE N/A

TOP OF BENTONITE SEAL

—P 0

TOP OF SAND PACK — g 2

HORIZONTAL SURVEY
DATUM: NADS83

VERTICAL SURVEY
DATUM: NGVD88

NEAT CEMENT
BENTONITE SEAL
FILTER PACK L

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.

<-|_ TYPE of SURFACE SEAL Temporary
TEMPORARY SURFACE SEAL

TYPE of RISER MATERIAL PVC SCH 40
(Flush Threaded) ————————

INSIDE DIAMETER of RISER (inches) 2

«ff————— APPROXIMATE DIAMETER of
BOREHOLE (inches) 6

TOP OF SCREENED INTERVAL
EL* 761.33 DEPTH 3.75

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* 751.33 DEPTH 13.75

T 1— BOTTOM of SUMP and WELL

EL* 751.08 DEPTH 14
BOTTOM of BOREHOLE

EL* 750.08 DEPTH 15




MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC

WELL NO: WCS-87-GP02

LOCATION Anniston, AL

DRILLING METHOD:

CLIENT: USACE Mobile District

Hollow Stem Auger

CONTRACTOR Miller Drilling Co.

INSTALLATION DATE 12/03/98

DRILLER: J- Blowfield

NORTHING: 1174189.16
EASTING: 671042.24

IT FIELD REPRESENTATIVE:C. Short

JOB NO: 774645A

GROUND SURFACE ELEVATION*
765.76

TOP of WELL CASING or RISER PIPE

EL* 768.04 STICKUP 2.28

ANNULAR SPACE SEAL
TYPE N/A

TOP OF BENTONITE SEAL

—P 8

TOP OF SAND PACK —Pp 10

HORIZONTAL SURVEY
DATUM: NADS3

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.

LEEEEEET T

- —<af———— BOTTOM of SCREENED INTERVAL

TYPE of SURFACE SEAL Temporary

|_TEMPORARY SURFACE SEAL

TYPE of RISER MATERIAL PVC SCH 40
(Flush Threaded)

INSIDE DIAMETER of RISER (inches) 2

| ~af—————— APPROXIMATE DIAMETER of

BOREHOLE (inches) 6

TOP OF SCREENED INTERVAL
EL* 754.01 DEPTH 11.75

TYPE of SCREEN MATERIAL PVC SCH 40

SLOT SIZE (inches) 0.010

INSIDE DIAMETER (inches) 2

TYPE of SAND PACK AROQUND
SCREEN Sand No 1

EL* 744.01 DEPTH 21.75

-t

L~ BOTTOM of SUMP and WELL

EL* 743.76 DEPTH 22

BOTTOM of BOREHOLE
EL* 742.76

-
DEPTH 23




MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC

WELL NO: WCS-87-GP03

LOCATION Anniston, AL

DRILLING METHOD:

CLIENT: USACE Mobile District

Hollow Stem Auger

CONTRACTOR Miller Drilling Co.

INSTALLATION DATE 12/03/98
NORTHING: 1174202.74

DRILLER: J. Blowfield

EASTING: 670910.12

IT FIELD REPRESENTATIVE:C. Short

JOB NO: 774645A

GROUND SURFACE ELEVATION*
765.33

TOP of WELL CASING or RISER PIPE
EL* 766.76 STICKUp 143

ANNULAR SPACE SEAL
TYPE N/A

TOP OF BENTONITE SEAL

—P 3

TOP OF SAND PACK —— g §

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_ TYPE of SURFACE SEAL Temporary
TEMPORARY SURFACE SEAL

TYPE of RISER MATERIAL PVC SCH 40
(Flush Threaded) ~——"—"

INSIDE DIAMETER of RISER (inches) 2

e} ————— APPROXIMATE DIAMETER of

BOREHOLE (inches) 6

TOP OF SCREENED INTERVAL
EL* 758.58 DEPTH 6.75

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* 748.58 DEPTH 16.75

"1— BOTTOM of SUMP and WELL

EL* 748.33 DEPTH 17
-af}———— BOTTOM of BOREHOLE

EL* 747.33 DEPTH 18




MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC WELL NO: WCS-87-GP04

LOCATION Anniston, AL DRILLING METHOD:
Hollow Stem Auger

INSTALLATION DATE 12/04/98

CLIENT: USACE Mobile District

CONTRACTOR Miller Drilling Co.
NORTHING: 1174215.89

DRILLER: J- Blowfield EASTING: 670946.84
IT FIELD REPRESENTATIVE:C. Short JOB NO: 774645A
GROUND SURFACE ELEVATION* | TOP of WELL CASING or RISER PIPE
765.23 EL* 766.64 STiCKUP 1.41

<—|_ TYPE of SURFACE SEAL Temporary

TEMPORARY SURFACE SEAL

ANNULAR SPACE SEAL
TYPE N/A

TYPE of RISER MATERIAL PVC SCH 40
(Flush Threaded)

INSIDE DIAMETER of RISER (inches) 2
TOP OF BENTONITE SEAL

| «§—————— APPROXIMATE DIAMETER of
— 0 BOREHOLE (inches) 6

TOP OF SAND PACK —— g 5
TOP OF SCREENED INTERVAL
EL* 758.48 DEPTH 6.75

TYPE of SCREEN MATERIAL PVC SCH 40

SLOT SIZE (inches) 0.010

INSIDE DIAMETER (inches) 2

TYPE of SAND PACK AROUND

HORIZONTAL SURVEY SCREEN Sand No 1

DATUM: NAD83

VERTICAL SURVEY BOTTOM of SCREENED INTERVAL
DATUM: NGVD88 EL* 748.48 DEPTH 16.75
BOTTOM of SUMP and WELL
NEAT CEMENT EL* 748.23 DEPTH 17
BENTONITE SEAL BOTTOM of BOREHOLE
FILTER PACK EL* 747.23 DEPTH 18

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.




MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC

WELL NO: WCS-87-GP05

LOCATION Anniston, AL

DRILLING METHOD:

CLIENT: USACE Mobile District

Hollow Stem Auger

CONTRACTOR Miller Drilling Co.

INSTALLATION DATE 12/03/93

DRILLER: J. Blowfield

NORTHING: 1174190.79
EASTING: 670930.15

IT FIELD REPRESENTATIVE:C. Short

JOB NO: 774645A

GROUND SURFACE ELEVATION*
765.12

TOP of WELL CASING or RISER PIPE

EL* 768.29 STICKUP 3.17

ANNULAR SPACE SEAL
TYPE N/A

TOP OF BENTONITE SEAL

— 0

TOP OF SAND PACK —p 35

HORIZONTAL SURVEY
DATUM: NAD83

VERTICAL SURVEY
DATUM: NGVD88

NEAT CEMENT [f
BENTONITE SEAL
FILTER PACK |

GROUT [T
BOREHOLE COLLAPSE [ |

*All elevations (EL) are referenced to MSL.

i
i

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

4—|— TYPE of SURFACE SEAL Temporary
TEMPORARY SURFACE SEAL

TYPE of RISER MATERIAL PVC SCH 40
(Flush Threaded)

INSIDE DIAMETER of RISER (inches) 2

-ff————— APPROXIMATE DIAMETER of
BOREHOLE (inches) 6

TOP OF SCREENED INTERVAL
EL* 759.87 DEPTH 5.25

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* 749.87 DEPTH 15.25
[ L— BOTTOM of SUMP and WELL
EL* 749.62 DEPTH 15.5

~-aiff——— BOTTOM of BOREHOLE

EL* 748.62 DEPTH 16.5




MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC

LOCATION Anniston, AL

CLIENT: USACE Mobile District

CONTRACTOR Miller Drilling Co.

DRILLER: /. Blowfield

IT FIELD REPRESENTATIVE:C. Short

WELL NO: WCS-87-GP06
DRILLING METHOD:
Hollow Stem Auger

INSTALLATION DATE 12/03/98

NORTHING: 1174143.86
EASTING: 670903.9
JOB NO: 774645A

GROUND SURFACE ELEVATION*
763.79

ANNULAR SPACE SEAL
TYPE N/A

TOP OF BENTONITE SEAL

— 0

TOP OF SAND PACK ——pgm- 2

HORIZONTAL SURVEY
DATUM: NADS83

VERTICAL SURVEY
DATUM: NGVD88

NEAT CEMENT
BENTONITE SEAL
FILTER PACK |3

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.

BOTTOM of SUMP and WELL

TOP of WELL CASING or RISER PIPE

EL* 766.68 STICKUP 2.89

<—l- TYPE of SURFACE SEAL Temporary
TEMPORARY SURFACE SEAL

TYPE of RISER MATERIAL PVC SCH 40
(Flush Threaded)

INSIDE DIAMETER of RISER (inches) 2

-} ————— APPROXIMATE DIAMETER of

BOREHOLE (inches) 6

TOP OF SCREENED INTERVAL

EL* 760.04 DEPTH 3.75

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* 750.04 DEPTH 13.75

EL* 749.79 DEPTH 14

BOTTOM of BOREHOLE

EL* 748.79 DEPTH 15




MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC

WELL NO: WCS-87-GP07

LOCATION Anniston, AL

DRILLING METHOD:

CLIENT: USACE Mobile District

Hollow Stem Auger

CONTRACTOR Miller Drilling Co.

INSTALLATION DATE 12/04/98

DRILLER: ¢- Blowfield

NORTHING: 1174208.3

EASTING: 670869.29

IT FIELD REPRESENTATIVE:C. Short

JOB NO: 774645A

GROUND SURFACE ELEVATION*
764.37

-— TOP of WELL CASING or RISER PIPE
STICKup 3.27

EL* 767.64

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

T
[ ]

*All elevations (EL) are referenced to MSL.

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

TYPE of RISER MATERIAL
(Flush Threaded)

INSIDE DIAMETER of RISER (inches)

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

TOP OF SCREENED INTERVAL
EL* 759.62 DEPTH

TYPE of SCREEN MATERIAL

SLOT SIZE (inches)

INSIDE DIAMETER (inches)

TYPE of SAND PACK AROUND
SCREEN

BOTTOM of SCREENED INTERVAL
EL* 749.62 DEPTH

BOTTOM of SUMP and WELL
EL* 749.37 DEPTH

BOTTOM of BOREHOLE
EL* 748.37 DEPTH

<—-L TYPE of SURFACE SEAL Temporary
TEMPORARY SURFACE SEAL

PVC SCH 40

(-]

4.75

PVC SCH 40

0.010
2

Sand No 1

14.75

16




MONITORING WELL INSTALLATION DETAIL

PROJECT: Fort McClellan, SAD TERC

WELL NO: WCS-87-GP08

LOCATION Anniston, AL

DRILLING METHOD:

CLIENT: USACE Mobile District

Hollow Stem Auger

CONTRACTOR Miller Drilling Co.

INSTALLATION DATE 12/04/98

DRILLER: D-Bishop

NORTHING: 1174228.54

EASTING: 670898.09

IT FIELD REPRESENTATIVE:J- Jenkins

JOB NO: 774645A

GROUND SURFACE ELEVATION*
764.75

TOP of WELL CASING or RISER PIPE

EL* 765.76 STICKUP

ANNULAR SPACE SEAL
TYPE N/A

TOP OF BENTONITE SEAL

- 1

TOP OF SAND PACK —P 3

HORIZONTAL SURVEY
DATUM: NAD83

VERTICAL SURVEY
DATUM: NGVDB88

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.

TYPE of SURFACE SEAL

I_TEMPORARY SURFACE SEAL

TYPE of RISER MATERIAL
(Flush Threaded)

INSIDE DIAMETER of RISER (inches)

-aff—————— APPROXIMATE DIAMETER of

BOREHOLE (inches)

TOP OF SCREENED INTERVAL
EL* 761 DEPTH

TYPE of SCREEN MATERIAL

SLOT SIZE (inches)

INSIDE DIAMETER (inches)

TYPE of SAND PACK AROUND
SCREEN

BOTTOM of SCREENED INTERVAL
EL* 751 DEPTH

BOTTOM of SUMP and WELL
EL* 750.75 DEPTH

BOTTOM of BOREHOLE
EL* 750.75 DEPTH

1.01

Temporary

PVC SCH 40

,m ’N

3.75

PVC SCH 40

0.010






