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Olin Chemicals/McIntosh Plant Site, Operable Unit 2
Mclntosh, Alabama

Dear Ms. Walden,

Enclosed please find four copies of the Revised Groundwater Investigation Report, Operable Unit
(OU)-2, Mcintosh, Alabama. The report was revised to incorporate draft comments from the
United States Environmental Protection Agency (USEPA). The revisions also addressed
discussions from our meeting on July 17, 2009.

Olin requests approval from USEPA to decommission the temporary micro-wells and piezometers
installed as part of the OU-2 groundwater investigation. The wells were installed to aid in
determining the hydrogeologic characteristics of OU-2 and to answer the three principal study
questions. Answers to the principal study questions are provided in the enclosed report and
indicate that OU-2 sediment is not a source of mercury to groundwater and the Tombigbee River
above the screening levels. Olin requests to decommission the temporary wells and piezometers in
accordance with well decommissioning procedures outlined in the EPA Guidance Document
Number SESDGUID-101-RO0 entitled, Design and installation of Monitoring Wells.

Please let me know if you have any questions. I can be reached at (423) 336-4388 or via e-mail
(kdroberts@olin.com).

Sincerely,

OLIN CORPORATION
A A
Keith D. Roberts

Manger, Environmental Sites
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1.0 INTRODUCTION

Olin Corporation (Olin) is conducting a Remedial Investigation/Feasibility Study (RI/FS) at its McIntosh,
Washington County, Alabama Plant Site (site) under the oversight of the United States Environmental
Protection Agency (USEPA). Olin signed an Administrative Order of Consent, effective May 9, 1990, to
satisfy the National Contingency Plan (40 Code of Federal Regulations 300). The site is an active
chemical production facility, located approximately 1 mile east-southeast of the town of MclIntosh,

Washington County, Alabama (Figure 1-1).

The site is listed on the National Priority List of Comprehensive Environmental Response, Compensation,
and Liability Act and is composed of two operable units (OUs). Operable Unit-1 (OU-1) comprises the
Olin property except for the Olin property within Operable Unit-2 (OU-2) and includes the manufacturing
process areas. OU-2 comprises the Olin Basin (Basin), Round Pond, surrounding wetlands on the Olin
property, and the former wastewater ditch that discharged to the Basin from 1952 to 1974 The area for

OU-2 and the adjacent portion of OU-1 are depicted n Figure 1-1.

1.1 SITE BACKGROUND

Numerous studies have been conducted at the site. Reports on these studies include an RI report
(Woodward-Clyde Consultants [ WCC], 1993a), FS report (WCC, 1993b), additional ecological studies to
supplement the RI (WCC, 1994a and b), an Ecological Risk Assessment report (WCC, 1995), a second
FS report (WCC, 1996), OU-2 Remedial Goal Option Support Sampling Report (URS Corporation
[URS], 2002), the Enhanced Sedimentation Pilot Project Baseline Sampling Report (MACTEC
Engineering and Consulting, Inc. [MACTEC], 2007a), and the Enhanced Sedimentation Pilot Project
Annual Report — Year One Results (MACTEC, 2009). The FS and implementation of the remedial action
have been completed for OU-1 and the remedial action is being monitored under the Resource

Conservation and Recovery Act (RCRA) program. Work at OU-2 is ongoing.

Previous OU-2 studies, as listed above, focused on surface water, floodplain soils, sediment, and biota. .
This report focuses on groundwater and potential mitigation of constituents of concern (COCs) to or from
OU-2. This report is being prepared to fulfill the USEPA’s requirements for finalizing an FS and Record
of Decision for OU-2.

100036.01 1-1
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1.2 SITE DESCRIPTION

The Basin and Round Pond within OU-2 cover approximately 76 and 4 acres, respectively. The Basin is
located between the bluff to the west and the Tombigbee River (river) to the east. The bluff is
approximately 20 t_o. 30 feet higher in elevation than the floodplain area near the Basin and approximates
the western boundary between OU-1 and OU-2. The Basin and Round Pond are part of a natural oxbow
lake lying within the floodplain of the Tombigbee River.

The primary COC at OU-2 is mercury, which best represents the extent of COCs in sediments and biota
in the Basin and Round Pond. The primary release mechanism for mercury to OU-2 was the discharge
through the former wastewater ditch (Figure 1-1) from 1952 to 1974 (WCC, 1993). Surface runoff and
treated wastewater from the plant have not been discharged 1o the Basin éince 1974. The plant effluent
and stormwater discharge are permitted and monitored under the National Pollutant Discharge

Elimination System (NPDES). The current discharge is acceptable within the NPDES limits.

With the conditional approval of the U.S. Environmental Protection Agency (USEPA, 2005), an enhanced
sedimentation pilot project (ESPP) was initiated by Olin in June 2006. The ESPP includes a berm and
gate system plus an improved inlet channel th_at provides a hydraulic connection between the Basin and
the Tombigbee River. The purpc:e of this constructed system is to enhance movement of sedim«nt-laden
floodwater into the Basin and then hold the water and sediment to allow the sediment to be deposited

within the Basin. This ESPP is a treatability study being performed under the FS.

During base flow conditions or non-flood conditions in the Tombigbee River, water levels in the river are
typically near 3 feet North American Vertical Datumn of 1988 (NAVDSS), and there is little or no flow
from the Basin to the Tombigbee River or vice versa. Under rising river water levels up to 12 feet
NAVDSS, river water flows from the south to north from the Tombigbee River to the Basin through the
inlet channel. When floodwaters overtop the berm (flood level above 12 feet NAVDSS), water enters the
Basin from the north and east through the floodplain areas surrounding the Basin and exits the Basin to
the south. Minor tidal influences have also been observed at the Basin when the Tombigbee River level is
about 3 feet NAVDS88. The tidal influences result in flow within the Basin from south to north and north

to south during a rising and falling tidal cycle, respectively.

The ESPP enhances the natural process for sediment in floodwaters to settle out and cover the existing

sediments by holding floodwater in the Basin over a longer duration and in a more quiescent condition

100036.01 1.2
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than would occur naturally, thus providing conditions that increase sedimentation. The floodwater held in
the Basin is released approximately 48 hours after the water level in the river falls below flood stage. The
48-hour holding time will not alter the pattern of flooding in OU-2 above that of the natural variability
associated with the flood events. Therefore, the action of the berm and gate system is not expected to
significantly inhibit natural hydrologic or biological processes. The effectiveness of the ESPP is currently

being monitored during a three-year demonstration period.

1.3  REGULATORY STATUS

Previous ecological studies in the OU-2 Basin (WCC, 1994b; 1995) have demonstrated potential
ecological risk associated with mercury concentrations in sediments. The main COC in sediments and
biota is mercury. Inorganic mercury may undergo some degree of methylation in sediments to form the
more biologically active methylmercury. Other COCs include DDTR (total dichlorodiphenyl-
trichloroethane [DDT], dichlorodiphenyldichloroethylene [DDE], and dichlorodiphenyldichloroethane
[DDD] residues) and hexachlorobenzene (HCB). As part of the proposed remedial action to reduce
potential ecological risk, Olin implemented the ESPP. The berm and gate system became operational in
March 2007; physical features and components of OU-2 and the berm/gate system are depicted in
Figure 1-1. Baseline physical and chemical data were collected to document conditions before
implementation of this remediation strategy. In addition, annual samples will be collected and analyzed
over the three-year ESPP evaluation period to assess the effectiveness of the enhanced sedimentation as a

remediation altemnative.

14 CONCEPTUAL SITE MODEL

The Conceptual Site Model (CSM) is summarized in the following paragraphs. A more detailed
description of the OU-2 CSM is presented in the Groundwater Investigation Work Plan (Work Plan)
(MACTEC, 2009) and Section 3.0 of this report.

1.4.1 Geologic Setting

The Basin and Round Pond lie within the floodplain of the Tombigbee River. Alluvial deposits of
unspecified ages are present from the land surface of OU-2 to a depth of approximately 20 to 30 feet.
These deposits consist of reworked and redeposited sediments along with river-transported sediment. The
sediments consist of interlayered sands, silty or clayey sands, silts, and clays. These sediments represent

numerous depositional environments including natural levees, bars, infilled channels, channel deposits,
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flood-splays, and other deposits associated with meandering rivers. Generalized geologic conditions
based on hydrogeologic investigations at OU-2 are presented in Figures 1-2 though 1-4. The lithology

depicted in these figures is described in descending order as follows:

Riverine Deposits (R): Consists of reworked Q;, Q,, and Tm, sediments along with river-transported

sediment. These sediments consist of interlayeréd sands, silty or clayey sands, silts, and clays. This unit

is predominantly clay and silt near the Basin and Round Pond.

Upper_Clay Unit of the Quatemary Alluvial Sediments (Q,): Variable, but primarily composed of

silty/sandy clay (does not exist east of the Bluff at OU-2).

Alluvial Aquifer of the Alluvial Sediments (Q,): The upper zone of this aquifer is composed primarily of

very fine to fine-grained, silty sand. The lower zone is composed of fine to very coarse sands containing

varying amounts of fine to large gravel.

Miocene Confining Unit (Tmy): This unit is dominantly clay with various amounts of discontinuous

sands, silt, or fine gravel.

1.4.2 Groundwater Flow

Review of potentiometric surface maps from OU-1 investigations and monitoring reports (WCC, 1995;
URS, 2007) indicates groundwater flow in the Alluvial Aquifer west of OU-2 to be generally toWard.the
southeast in the vicinity of OU-2. However, during elevated flow events when the water surface of the
Tombigbee River is higher than the potentiometric surface in the Alluvial deposits, the groundwater flow
direction near OU-2 is likely to be temporarily toward the west (WCC, 1993). During flood events, OU-2
and surrounding flooded areas would be a recharge area for Q,, and groundwater flow is expected to be
temporarily in a western direction immediately west of the flooded area. More discussion on groundwater

flow is presented in Section 3.0.

1.4.3 Media of Concern

The media of concern at OU-2 with respect to the occurrence, concentration, distribution, and potential
migration of mercury include surface water, sediment, and potentially groundwater. Surface water and

scdiment data at OU-2 have been collected in previous studies and as part of the ESPP. Groundwater data
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at OU-1 and OU-2 were collected in accordance with the Work Plan and the Quality Assurance Project
Plan (QAPP) (MACTEC, 2008) in September and November 2008 and are the focus of this report.

1.5 PURPOSE

The purpose of this groundwater report is to present the results of the groundwater investigation activities
performed from July 2008 through November 2008 and to respond to the three Principal Study Questions.
The three Principal Study Questions as identified in Step 2 of the Data Quality Objective (DQO) process

presented in Section 4.0 of the Work Plan are:

*  Are mercury and other COCs in the OU-2 sediments acting as a continuing source to
groundwater?

e If COCs are detected in OU-2 groundwater, is there a plume that discharges to the
Tombigbee River?

 Is mercury in the OU-1 groundwater plume migrating towards and beneath OU-2?
The responses to these questions are presented in Section 6.0.

This report is divided into the following sections: Section 1.0 presents the Introduction, Section 2.0 the
Study Area Investigation Methods, and Section 3.0 the Hydrogeology and Geochemistry. The
Groundwater Analytical Results are presented in Section 4.0, Fate and Transport are provided in
Section 5.0, a response to the DQO Principal Study Questions is in Section 6.0, and the Summary and

Conclusions are in Section 7.0.

100036.01 -5
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2.0 STUDY AREA INVESTIGATION METHODS

This section summarizes the groundwater site investigation activities performed at OU-1 and OU-2 from
July 2008 through November 2008. Several activities were performed to collect the data necessary to

assess potential COC migration in groundwater in the study area. These activities included:

e Installation of piezometers and micro-wells

» Collection and analysis of groundwater samples and measurement of groundwater
levels

* Description of site lithology from piezometer and micro-well borings

e Measurement of Basin and river levels

More detailed information is presented in the Work Plan (MACTEC, 2009). Coring within the Basin and
Round Pond were also conducted in September 2009 as part of the ESPP studies. These activities are

briefly described in the following paragraphs.

2.1 INSTALLATION OF MICRO-WELLS

Seventeen micro-wells were installed bel\veelfjuly 31, 2008, and August 16, 2008, around the Basin at
varying depths at eight locations (BA-MWI1 through BA-MWS) to provide for the collection of
groundwater samples. Micro-well BA-MW]1 is located in OU-1 and serves as an upgradient well to the
Basin during non-flood or baseline conditions. The remaining wells are located within OU-2. The OU-2.
wells were spaced approximately 500 to 700 feet apart along the berm and located as depicted in Figure
2-1. In general, the micro-wells were positioned at locations thought to be potentially hydraulically
downgradient and sidegradient from the largest area of higher mercury concentrations in the Basin
sediments. The screens for the micro-wells were installed in the lithologic units R and Q,. The micro-
wells were installed in clusters of two or three, shallow and intermediate depths so that water quality

parameters from R and Q; could be collected.

The micro-wells were installed with a direct push technology (DPT) rig by advancing 3.5-inch inner-
diameter, hollow steel rods to total depth. On reaching the desired depth, the micro-wells were set within
the rods by nstalling a 1-inch Schedule 40 PVC screen with a factory installed sand pack and a 1-inch
Schedule 40 PVC casing (Figure 2-2). Additional sand pack (a 20/40 silica sand) was installed between

the factory-installed sand pack and the dnll rods. The sand pack was placed up to a depth of 4 feet above
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the well screen. In some cases, due to bridging, small amounts of potable water were used to free
bridging sand as the drill rods were being withdrawn from the borehole. Potable water was also used at
séme locations to keep sand from flowing into the borehole during well installation. After the sand pack
was installed, the remaining annular space was tremie-grouted to land surface and the drill rods were
extracted, leaving the micro-well in place. Additional details on well installation procedures are
presented in the Work Plan. Well construction details are summarized in Table 2-1. Boring logs,

including construction details and geologic cross sections, are presented in Appendix A.

2.2 INSTALLATION OF PIEZOMETERS

Ten piezometers were installed between August 17, 2008, and August 21, 2008, in clusters of two or three
at four locations (BA-PZ1, BA-PZ2, BA-PZ3, and BA-PZ4) to provide permanent locations for water
level measurements (Figure 2-1). Piezometers BA-PZ1 and BA-PZ2 are installed within OU-1 and are
upgradient to the Basin during non-tflood or baseline conditions. The remaining peizometers are located

within OU-2. The screens for the piezometers were installed in R and Q, at varied depths.

The piezometers were installed using a DPT nig by advancing 3.5-inch inner-diameter steel rods to total
depth. On reaching the desired depth, the piezomelers were installed following the same procedure used
in installing the micro-wells (Figure 2-3). The only difference between the installation method for micro-
wells and piezometers was the grouting process. During piezometer installation, grout was not tremied
but was slowly poured into the annular space between the casing and the rods. As the drill rods were
slowly removed from the borehole, additional grout was poured into the annular space. This process
continued until the annular space was filled to the land surface. Additional details on piezometer
installation are presented in the Work Plan. Piezometer construction details are summarized in Table 2-1

and on Figure 2-3. Piezometer completion logs and geologic cross sections are presented in Appendix A.

2.3 SEDIMENT CORE SAMPLES

Sediment cores were collected during two sampling events (June 2009 and September 2009). A trial run
for sediment coring was performed at one location during the week of June 1, 2009, to evaluate coring
methods. During the week of September 21. 2009, sediment cores were collected from 12 additional
sampling locations for a total of 13 core locations as depicted in Figure 2-4. Sediment cores were

collected using vibracore techniques at depths ranging from 6.5 to 11 feet below the sediment surface.
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Cores were kept in an upright position from the time they were retrieved until delivered to the shore for
processing. A lithological description of the core was logged and sediment core and pore water samples
were collected for analysis. Analytical results are pending and will be provided to EPA in a subsequent

report. Core logs are included in Appendix B.

24 DESCRIPTION OF SITE LITHOLOGY

The lithologic characteristics of the subsurface formations at OU-2 (R, Q,, Q,., and Tm;) were observed
and noted during the advancement of the boreholes for micro-well and piezometer installation. Soil
samples were collected using a 4-foot-long macro-core sampler. Continuous soil samples were collected
~ from the existing land surface to the top of Tmy. Soil descriptions were made by visual inspection using
the Unified Soil Classification System. Sediments encountered included interlayered sands, silty or clayey
sands, silts, clays, and gravels. Lithologic descriptions were recorded on boring log sheets to provide
information on site-specific geology and the depth to the top of the Tm; near OU-2. Additional
information is provided in Section 3.0. Boring logs including lithology are presented in Appendices A

and B.

2.5 GROUNDWATER SAMPLING METHODOLOGY

The wells were purged and sampled in accordance with the USEPA standard operating procedures and
USEPA Method 1669 Sampling Ambient Water for Determination of Metals at EPA Water Quality
Criteria Levels. The groundwater depth was measured m each well and piezometer at OU-2 and the
groundwater elevations were calculated. Field parameters were measured when the micro-wells were
purged. Groundwater samples for chemical analysis were collected from the newly installed micro-well
clusters (BA-MW1 through BA-MW8). Purging was not completed and a groundwater sample for
chemical analysis was not collected from micro-well BA-MWI1A due to an insufficient quantity of

groundwater in the micro-well.

Two groundwater sampling events were conducted. The first event occurred from September 23, 2008, to
September 30, 2008. During this event, groundwater samples were collected from micro-well clusters
(BA-MW1 through BA—MW8). The second groundwater sampling event occurred between
November 11, 2008, and November 12, 2008. and served as a confirmation sampling event. During this
confirmation event, groundwater samples were collected from micro-wells BA-MWI1B, BA-MWIC,

BA-MW2C, BA-MW3B, BA-MW4C, and BA-MW5C.
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The micro-wells were purged before sample collection using low-flow purging techniques with a
peristaltic pump and new polyethylene tubing. Field parameters (including temperature, pH, specific
conductance, turbidity, dissolved oxygen [DO], and oxygen reduction potential [ORP]) were measured
during purging. A groundwater sample was collected from each micro-well, with the exception of
monitoring well BA-AMWI1A (which had insufficient groundwater to purge), when the field parameters
stabilized (i.e., three consecutive measurements were within a range of 5 percent) and the water turbidity
was less than 10 nephelometric turbidity units. Groundwater elevation and field parameters are
summarized in Tables 2-2 and 2-3, respectively. Groundwater field sampling logs are provided in

Appendix C.

2.6 GROUNDWATER SAMPLE ANALYSIS

The groundwater and quality control samples collected during the two groundwater sampling events were
placed in coolers with “wet” ice and transported under chain-of-custody protocol to Battelle Marine
Sciences Laboratories (Battelle), Sequim, Washington, and Pace Analytical Services, Inc. (Pace), Green

Bay, Wisconsin, for analysis.

2.6.1 Filtered and Unfiltered Mercury Analysis

Battelle analyzed eachgroundwater samples for mercury (filtered and unfiltered) by USEPA Method
E1631. Confirmation samples were collected from monitoring wells BA-MWIB, BA-MWIC, and
BA-MW2C in November 2008 and analyzed for mercury (filtered and unfiltered).

2.6.2 HCB

Pace analyzed the groundwater samples for HCB by USEPA Method SW8081. The groundwater samples
collected in September 2008 from monitoring wells BA-MW2B, BA-MW2C, BA-MW3B, BA-MW3(C,
BA-MW4B, BA-MWA4C, BA-MW5B, and BA-MWS5C were analyzed for HCB. These micro-wells were
selected for HCB analysis as agreed upon with the USEPA because they were nearest and likely
downgradient/sidegradient from the southern portion of the Basin, which contained the highest HCB
concentrations in sediment. Confirmation groundwater samples were collected from monitoring wells

BA-MW3B, BA-MWA4C, and BA-MW5C in November 2008 and analyzed for HCB.
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2.6.3 DDTR

Pace analyzed the groundwater samples for DDTR by USEPA Method SW8081. Groundwater samples
collected in September 2008 from monitoring wells BA-MW2B, BA-MW2C, BA-MW4B, and
BA-MWA4C were analyzed for 2,4- and 4-4-DDD, 2,4- and 4-4-DDE, and 2.4- and 4,4-DDT,
collectively referred to as DDTR. These micro-wells were selected for DDTR analysis based on potential

preferred flow paths within a potential historical river channel.

2.7 SURFACE WATER ELEVATION MEASUREMENTS OF THE RIVER AND BASIN

Surface water elevation measurements of the Tombigbee River and the Basin were measured by the two
water elevation sensing transducers located on the north and south sides of the gate (river side and Basin
side). The digital readings of the river and Basin can be obtained from a display panel at the control
building. The display readings were confirmed by obtaining measurements from the staff gauges placed

on either side of the gate when water level from the micro-wells and piezometers were measured.
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3.0 HYDROGEOLOGY AND GEOCHEMISTRY

3.1 HYDROGEOLOGY

The Basin and Round Pond are part of a natural oxbow lake lying within the floodplain of the Tombigbee
River. Alluvial deposits of unspecified ages are present from the land surface of OU-2 to a depth of
approximately 20 to 30 feet. These deposits consist of reworked and re-deposited sediments along with
river-transported sediment. The sediments consist of interlayered sands, silty or clayey sands, silts, clays,
and gravels. These sediments represent numerous depositional environments including natural levees,
bars, infilled channels, and channel deposits, flood-splays, and other deposits associated with meandering

rivers.

Geologic cross sections (Figures 3-1 and 3-2) were prepared from the lithologic data collected during the
August/September 2008 and June/September 2009 field investigations. Cross-section lines N-S,and W-E,
(Figure 1-2 Basin only) were selected to depict the lithology encountered during these field
investigations. A 3-dimensional diagram is also depicted in Figure 3-3 to conceptually display the
lithology in relationship to the Basin and Round Pond. The lithology from the microwells around the
Basin confirmed the absence of the upper clay unit of Q, in OU-2. Cores collected within the Basin and
Round Pond, including the deepest portion of the Basin, indicate the presence of predominantly clay

Riverine deposits continuously beneath the Basin and Round Pond.

A brief description of these alluvial deposits, from the most recent to the oldest, and a hydrogeologic

description is provided in the following paragraphs.

3.1.1 Riverine Deposits (R)

Riverine deposits (R), accumulated beneath the Basin and Round Pond, are flood deposits from the
Tombigbee River. These sediments are typically composed of tan, black, and dark gray silty clays and
clayey silts that are interspersed with fine, medium, and coarse-grained sands (Figure 3-1 through 3-3).
The 2009 core data collected within the Basin and Round Pond indicate that these deposits are at least 6.5
to 11 feet in thickness and are continuously present beneath the Basin and Round Pond. These sediments
are underlain by greenish brown, brown, grey, and black clay; organic silty clay; and clayey sand

deposits.. They vary in thickness from approximately 13 feet to 23 feet and are unconfined. Groundwater
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flow appears to be to the southeast, based on a Basin surface elevation of 2.9 feet and the water levels

shown on Figure 3-4.

3.1.2 Upper Clay Unit at the Alluvial Sediment (Q,)

The bluff to the west of OU-2 is approximately 20 ‘to 30 feet higher in elevation than the floodplain area.
Previous investigations indicate that Q, west of OU-2 primarily coﬁsist of a silty/sandy plastic clay
(Figure 3-1) (WCC, 1993). During this investigation, Q, sediments were observed immediately west of
the bluff in OU-1 at a thickness ranging from 10 to 20 feet. These sediments were composed of sandy

clay, low plasticity clay, and clayey sand.

313 Alluvial Aquifer System of the Quaternary Alluvial Sediment (Q;)

Q, varies in thickness from approximately 37 feet in the west plant area to 60 feet in OU-1. East of the
bluff, Q, averages about 40 feet thick and typically grades downward from fine sands to coarse-grained
sands with some gravel in OQU-2. Q; is divided into two zones, an upper zone and a lower zone, and is

generally unconfined near the Basin. Groundwater flow is generally toward the southeast (Figure 3-4).

The upper zone of Q, is composed primarily of very fine to fine-grained, :ilty quartzose, subangular to
subrounded sand. The lower zone of Q, is composed of fine to very coarse, orange-brown, quartzose,
cherty, subangular to subrounded sands containing varying amounts of gravel. Although composed

predominantly of sands, Q; also contains some thin beds of clay or silty, gravelly clay.

To the north, south, and east of the Basin it appears that Q; and the upper zone of Q, have been eroded by

the Tombigbee River and are not present, but the lower zone of Q, is present.

Significant vertical gradients were not observed between R and Q; based on the September 22, 2008,
groundwater measurements. It is likely that the variable lithology of the units as well as potential error in

field measurement result in minor variations in the vertical gradients.

Bottom elevation of the Basin ranges from approximately 2 to -36 feet NAVDS8. Shallow areas (2 to
-4 feet NAVD8S) are located in the southern portion of the Basin. The deepest part of the Basin is in the
northwest. Floodplains are located to the north, northeast, and east of the Basin. The Basin is underlain
by R followed by the alluvial sediments of the lower zone of Q-. Therefore, the Basin is in direct

hydraulic connection with R
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3.14 Miocene Confining Unit (Tm,)

"The T underlies Q. This unit consists of clays, sandy clays, or clayey sands. Although the lithology
may be complex, it is predominantly clay, with various amounts of discontinuous sand, silt, or, fine
gravel. Boring logs from wells that penetrate Tm, indicate that this unit is laterally continuous beneath
OU-1 and approximately 80 to 100 feet thick in the plant areas west of OU-2. At OU-2, Tm, consisting
of a low-plasticity clay was found along the bluff at depths ranging from 55 to 65 feet below land surface.
Just above the clay unit, a 10- to 15-foot layer of coarse sand and gravel was present and served as a
marker for the approaching Tm, unit. Along the southern berm, the top of Tm; was not always

 encountered at the depths drilled. Drilling beyond these depths was not possible with the DPT rig.

Where Tm, was not encountered, a layer of well graded gravel underlain by poorly graded fine sand 'was
used as a marker bed for approaching the top of Tm;. This gravel layer was encountered at depths

ranging from 39 feet to 42 feet below the top of the berm.

3.1.5 Miocene Aquifer

Tm, is underlain by the Miocene Aquifer. The Miocene Aquifer is composed primarily of thick-bedded,
coarse sand and gravel beds; however, sandy clay lenses occur within this unit. The attitude of the upper
boundary of this aquifer is nearly horizontal in the main plant area; however, in the west plant area there
is a pronounced southeastward dip, from -114 feet to -166 feet NAVDS8 at OU-1. These differences are
interpreted to be related 10 structural deformation of sediments associated with an underlying salt dome.

The Miocene Aquifer was not encountered during the OU-2 investigation.

3.2 GEOCHEMISTRY

Field measurements pH, specific conductivity, ORP, DO, temperature, and turbidity were recorded during
the two groundwater sampling events. In general, there was a distinct difference in the geochemistry of
the Alluvial Aquifer groundwater between monitoring well clusters BA-MW1 and BA-MW2 and the
clusters BA-MW3 through BA-MWS located to the east along the berm.

The pH measured in micro-well cluster BA-MW] and micro-well BA-MW2C ranged from 4.34 to 5.1,
while the remainder of the Basin micro-wells had pH readings rahging from 6.33 to 6.95. Similarly, ORP
measured tn micro-well cluster BA-MWI1 and micro-well BA-MW2C ranged from 151.1 to 278
compared to readings of -90 to -17! in the other Basin micro-wells. These results indicate that

groundwater near micro-wells BA-MWI1B/C and BA-MW2C are not similar in quality to the remaining
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micro-well clusiers. These micro-wells are not likely influenced by the Tombigbee River to the same
extent as the micro-wells located between the Basin and the river and indicate a difference in water
quality parameters. The difference in water quality parameters between micro-well cluster BA-MW-
1/BA-MW2C and the remaining micro-wells likely represents an inherent difference in groundwater

quality between OU-1 and OU-2. These data are included in Table 2-3.
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4.0 GROUNDWATER ANALYTICAL RESULTS

This section presents the evaluation of the analytical results of groundwater samples collected for the
OU-2 groundwater investigation. The analytical results are described in the following text and are
presented in both tabular (Table 4-1) and graphical forms (Figure 4-1). Laboratory reports and chain of
custody documentation for the groundwater samples collected for the groundwater investigation are
provided in a CD in Appendix D. The data have been validated and are appropriate for use as qualified.

A brief discussion of data validation is also presented below.

4.1 GROUNDWATER ANALYTICAL RESULTS

Groundwater samples were collected from 16 micro-wells, BA-MW1B/C through BA-MW-8B/C. Six
micro-wells (BA-MWIB/C, BA-MW2C, BA-MW3B, BA-MW4C, and BA-MW-5C) were resampled on
November 11 to confirm the September 2008 results. Analytical results for both sampling events are
summarized in the following paragraphs. One micro-well (BA-MW1A) could not be sampled due to

insufficient recharge during purging.

4.1.1 Mercury

Filtered mercury results indicate that the micro-wells had concentrations below the screening level of
0.012 microgram per liter (pg/L) for mercury witﬁ the exception of BA-MWI1B/C, which is associated
with OU-1. The 0.012 pg/L screening level is the Ambient Water Quality Criteria/Criterion (AWQC) for
mercury. The mercury AWQC is compared to filtered mercury results from the groundwater micro-wells
as a screening step as directed by the USEPA for this site. Filtered mercury concentrations in BA-
.MWIB/C ranged from 0.587 to 0.930 pg/l.. Exceedance of this screening value does not necessarily
indicate that an AWQC for surface water has been exceeded, but does indicate that additional evaluation
such as modeling may be appropriate. Mercury in these wells may be the result of a historical remnant of
the OU-1 plume near the bluff. Currently, the groundwater recovery system at OU-] captures water
above the OU-1 groundwater cleanup level. OU-1, including a closed santitary landfill, is currently being

addressed under RCRA.
The decision diagram (Figure 4-2) presented in the Work Plan was used to address the mercury detections

~in groundwater samples collected from micro-wells. Detections of mercury below the screening level do

not require further evaluation or additional assessment based on the decision diagram. Detections of
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mercury above the screening level in groundwater samples collected from micro-wells BA-MWIB, and
BA-MWI1C, require further evaluation for potential mercury transport from OU-1 to OU-2 and the
Tombigbee River. An evaluation of the mercury transport from these micro-wells is provided in Section

5.1

Statistical analysis of the OU-2 filtered mercury detections (excluding micro-well BA-MWI1B/C) are

listed below.

Filtered
Groundwater
Mean (pg/L) 0.00124
95% Upper confidence Limit (ug/L) 0.00254
Min (ug/L) 0.000236 JB
Max (ng/L) 0.00906

JB - Estimated value less than the reporting limit with blank concentration

Results from micro-well cluster BA-MW1 in OU-1were excluded from the statistical analysis so that the
statistical analysis is representative of OU-2 only. The above values were calculated using the higher of
the September and November 2008 analytical results. Both the mean and the 95% upper confidence limit
are below the mercury screening levels. Mercury detected below the screening level in the micro-wells
between the Basin the Tombigbee River may be related to mercury levels in the river rather than the
Basin sediments. Studies of the Tombigbee River conducted by USEPA show mercury concentrations
ranging from 0.001 to 0.004 ug/L upstream of the Basin and 0.005 ug/L near OU-2 (USEPA, 1995;
USEPA1997). These concentrations (0.001 to 0.005 ug/L) likely represent background mercury

_concentrations in the river,

Core data collected from within the Basin during the Rl further support that mercury concentrations in the
micro-wells within OU-2 generally represent background mercury concentrations from the river and not a
continuing source from the Basin sediment. Four cores were installed within the southern two-thirds of
the Basin and extended from approximately 5.2 to 13.6 feet below the sediment surface during the RIL
Mercury was detected in the upper portions of the sediment deposits beneath the Basin, but was not
detected between 5 to 8 feet below the sediment surface. Reporting limits for the non-detect results

ranged from 0.15 to 0.25 mg/kg. The Rl core results indicate that mercury did not fully penetrate the
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sediment deposits underlying the Basin (WCC, 1993a). The pathway for mercury transport between the

Basin sediment and the underlying Ailluvial Aquifer is not complete.

In summary, the micro-wells between the Basin and the Tombigbee River did not have detections above
the screening criteria of 0.012 pg/L for filtered. mercury. The only detection of filtered mercury
exceeding the screening level was on the bluff in the BA-MW1 micro-well cluster in OU-1. These results
indicate that sediments in the Basin are not a source of mercury above screening levels to groundwater in

OU-2 or the Tombigbee River.

4.1.2 DDTR

DDTR was not detected above the reporting or method detection limit in the groundwater samples as

shown on Figure 4-1 and Table 4-1.

4.1.3 HCB

Groundwater samples collected from eight micro-wells (BA-MW-2B/C, BA-MW3B/C, BA-MWA4B/C,
and BA—MWSB/C) were analyzed for HCB. HCB was detected above the reporting limit of 0.010 pg/L at
concentrations of 0.011 to 0.0113 pg/L in one micro-well BA-MW3B. The screening level of HCB
defaults to the reporting limit (0.010 pg/L) because the AWQC of HCB (0.0003 pg/L) is less than this
limit. HCB was also detected in micro-wells BA-MW4C and BA-MW5C at an estimated concentration
below the reporting limit and at concentrations similar to that detected in a laboratory blank sample. HCB

was not detected in the November 2008 confirmation sample for BA-MW4C.

Since HCB was detected above the reporting limit in only one micro-well, its presence appears very
1solated. An evaluation of the potential for HCB transport to the Tombigbee River is provided in

Section 5.2.

4.1.4 Groundwater Data Quality Evaluation

Groundwater data were reported in seven sample delivery groups (SDGs). The quality of the groundwater
data is discussed by SDG in Appendix D. The laboratory was able to meet the reporting limits presented

in the Work Plan.

The following Quality Assurance/Quality Control (QA/QC) data were evaluated for each SDG:
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Sample receipt (chain of custody) and report completeness
Holding times

Field blanks, equipment blanks, and laboratory method blanks
Field duplicates

Surrogate recoveries (organics only)

Matrix spike/matrix spike duplicates

* Relationship between total and dissolved fractions (mercury only)

The QA/QC data were within limits for the SDGs with the following exceptions. HCB detections from
two SDGs were flagged “JB” due to possible laboratory method blank contamination. Laboratory blanks
contained 0.0021 pg/L of HCB. Mercury (filtered and unfiltered) samples from both SDGs were flagged
“JB” due to possible equipment blank contamination ranging from 0.000286 to 0.000554 ng/L for filtered
~ samples and 0.000168 to 0.00814 ng/L for the unfiltered samples. The data are useable as qualified in
Table 4-1. '
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5.0 FATE AND TRANSPORT

This section presents the fate and transport for COCs (mercury and HCB). These constituents were found
above the screening level for groundwater in one or more wells. The screening level is based on the
AWQCs. It should be noted that concentrations above the screening level in groundwater do not
necessarily indicate a surface water exceedance of the AWQC, which is applicable only to in-stream
measurements in surface water. This section will focus on filtered (or dissolved) mercury concentrations
since dissolved mercury is subject to migration. The purpose of the following assessment is to evaluate
the potential for COCs detected above the screening levels to migrate to the Basin and/or the Tombigbee

River.

Mercury was detected at concentrations exceeding the screening level concentration (0.012 pg/L) in
groundwater samples collected from micro-well cluster BA-MW1B/C installed in OU-1 near the bluff
west of OU-2. Filtered mercury concentrations in this cluster ranged from 0.059 to 0.930 pg/L during
two sampling events. Mercury was not detected above the screening level for filtered mercury in micro-
wells in OU-2. These results indicate that sediment in the Basin is not a source of mercury above
screening levels to groundwater or the Tombigbee River. The detection of mercury in micro-well cluster

BA-MWI1B/C may be the result of a historical remnant of a mercury plume at OU-1 near the bluff.

The 0.010 pg/L screening level for HCB represents the reporting limit for the analytical method because
the method cannot detect down to the AWQC of 0.0003 ng/I. with statistical confidence. HCB exceeded
its screening level (0.010 pg/L) in the groundwater sample collected from micro-well BA-MW3B, which
indicated an HCB concentration of 0.011 to 0.013 ug/L.

5.1 MERCURY TRANSPORT

The potential for mercury in groundwater to discharge from micro-well cluster BA-MW linto the Basin
and/or migrate to the Tombigbee River was calculated using the one-dimensional fate and transport model
BIOSCREEN-AT. BIOSCREEN-AT is an enhanced version of BIOSCREEN (Newell et al., 1996) with
an exact analytical solution for the transport of a contaminant (Karanovic et al., 2007). This model is
based on Microsoft Excel software that solves the widely-used analytical Domenico equation (Karanovic
et al, 2007). This equation describes transport of solute in groundwater (inorganic or organic, decaying or
non-decaying). Features within the mode! designed to account for processes specific to natural

attenuation of organic constituents were not used. The model simulates advection, adsorption and three-
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dimensional dispersion of any dissolved constituent (inorganic or organic), and has the ability to simulate
constant or decaying sources, and contaminant degradation using degradation constants. The use of
BIOSCREEN AT was limited for this site-specific application to model only advection, dispersion, and
édsorption onto porous media since mercury and HCB are not known to degrade at notable rates
naturally. Processes such as degradation or other chemical/biological processes were not included in this
model. The use of this model as described above is consistent with USEPA guidance (Ford et al, 2007),
where the USEPA’s Center for Subsurface Modeling Support state that the Domenico-based models in
their current forms are reasonable for screening level tools, such as BIOCHLOR, BIOSCREEN,
FOOTPRINT, AND REMChlor. BIOSCREEN AT is available free of charge at:

http://www.sspa.com/Software/bioscreen.shtiml.

Mercury is modeled as flowing from micro-well cluster BA-MW1 into the Basin with the following

assumptions.

e The modeled mercury flow path is from OU-1 near the bluff into the Basin, which

- may be different from the actual flow path. This assumption, that there is a direct
pathway for migration to the Basin, provides for a very conservative or
overestimation of mercury concentrations that may potentially reach the Basin. The
model assumes that mercury is transported through the sandy aquifer (Q.) near BA-
MW!1, through the clay sediment deposits beneath the Basin (R) and into the Basin.
The modeled flow path is depicted in Appendix E.

¢ The highest detected filtered mercury concentration in mirco-well cluster BA-MWI1
1s representative of mercury concentrations in OU-1 west of the bluff and is constant
in concentration until it reaches the clay sediment deposits beneath the Basin. No
adsorption or dispersion of mercury occurs as it migrates through the sandy aquifer
(Q2) This assumption tends 10 overestimate the mercury concentration that could
potentially reach the Basin.

The parameters selected for use in the model are presented in the following subsections.

5.1.1 Source Zone Width

The source zone is defined as the two-dimensional cross sectional area that is perpendicular to the
direction of groundwater flow and of known constituent concentration. Downgradient of this zone, the
groundwater concentration is calculated by the model based on the dispersion, decay, adsorption, etc. that
would occur in the flow field based on the value of the parameters used in the model. The modeled
source is the area along the bluff on the eastern edge of OU-1. The planar two-dimensional source is

represented by the highest detecied dissolved mercury concentration in the sandy alluvial aquifer around
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BA-MWI1. The cross section of the source is assumed to be approximately 1,000 feet long, or the
combined length of half the distance between BA-MW1 and BA-PZ1, and half the distance between
BA-MW1 and BA-MW?2.

5.1.2 Source Zone Thickness

The source zone thickness was assumed to be 35 feet in Q, based on the boring logs of the BA-MW1

micro-well cluster.

5.1.3 Hydraulic Gradient

The hydraulic gradient was calculated as 0.011 based on the change in head between BA-MW1B and the
Basin (approximately 200 feet from BA-MW1 to the Basin, Figures E-1 and E-2).

The driving force for the assumed transport of mercury toward the Basin is the observed drop of hydraulic
head of about 3 feet between BA-MW-1 and the Basin. It should be noted, however, that this difference
in the hydraulic heads does not necessarily mean that the discharge of mercury into the Basin is actually
taking place. The presence of thick organic clays and clayey silts underlying the Basin may be effective

in preventing the discharge of mercury into the Basin.

5.1.4 Effective porosity

The effective pofosily for the clayey and silty sediments underlying the Basin was assumed to be
approximatély S percent based on the predominance of fine-grained materials. This porosity is based on

published values for this material (Kresic, 2008; Johnson, 1967).

5.1.5 Hydraulic Conductivity

Based on the prevalence of fine-grained sediments underlying the Basin (clays, silty clays, and clayey
silts), the hydraulic conductivity was assumed to be approximately 1x10™ centimeters per second (cnvs).
This value is conservative and represents the upper limit of the reported hydraulic conductivities of fine-

grained sediments (USBR, 1977).
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5.1.6 Dispersivity

The longitudinal dispersivity was assumed to be 20 feet, and the transverse and vertical dispersivity of 2
and 0.2 foot, respectively, based on an assumed plume length of 200 feet and published guidelines for

dispersivity (Newell et al., 1996).

5.1.7 Partitioning Coefficient

Soil-water partition coefficients (Kd) for inorganic mercury (Hgll) are reported to range between 24,000
and 270,000 milliliters per gram (mL/g) with a mean value of about 60,000 mL/g (USEPA, 1997). For
methylmercury (MeHg), values range between 2,700 and 31,000 mL/g with a mean value of about 6,700
mL/g. Methylmercury constitutes less than 1 percent of the total analyzed mercury based on the results of
the 2006 baseline sampling event (MACTEC, 2007). Consequently, the Kd value selected for the
analytical calculations of fate and transport of mercury between BA-MW-1 and the Basin is

conservatively assumed to be 24,000 mL/g, or the lowest reported for Hgll.

As  discussed: by . the  Federal Remediation  Technologies ~ Roundtablc  (FRTR;

2009;htp://www.frir.gov/matrix2/section2/2_8_1.html), sorption in soils and sediments is one of the most

important controlling factors for removal of mercury from solution. Mercury is also strongly sorbed to
humic materials that constitute a signiticant portion of the sediments underlyiﬁg the Basin; these materials
have described as “‘tan,” “dark,” and containing “natural organics”™ (WCC, 1993). Inorganic mercury
sorbed to soils and sediments is not readily desorbed; therefore, freshwater and marine sediments are

important repositories for inorganic mercury.

The retardation factor (R) of 80,000 was calculated assuming the bulk density of 1.5 kilograms per liter

and the total porosity of 45 percent:

1.5% 24,000
4=
0.45

= 80,000

The retardation factor is also conservative because it is based on the lowest reported literature value for

Kd (24,000 mL/g) in a range of 24,000 to 270,000 mL/g.
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5.1.8 Source Concentration and Strength

The dissolved mercury concentration in the entire assumed 1,000-foot-wide source zone at BA-MW1 was
estimated to be 0.122 pg/l. in the upper zone and 0.930 pg/L in the lower zone, based on the November

2008 sampling results. This source was assumed to be of constant strength in time.

5.1.9 Degradation and Chemical Transformations

Degradation of mercury or chemical reactions was not assumed in the model.

5.1.10 Mercury Model Results

The results of the analytical one-dimensional model of mercury fate and transport from BA-MW1 toward
the Basin show that (for the modeled travel times of 5 to 100 years) the mercury concentration in the
Riverine zone immediately next to the Basin would be less than 0.000001 pg/L (if this reporting hmit
were achievable). The input parameters and results of the model are provided in Appendix E. The
calculated (modeled) concentration of mercury énteriﬁg the Basin will be much greater than the
concentration actually expected to enter the Basin because the model is based on the following

conservative parameters:

» the highest reported literature value of the hydraulic conductivity for the fine-grained
sediments

e a hydraulic gradient toward the Basin

o the highest detected dissolved mercury concentration in groundwater acting as a
constant (non-decaying) source

o the lowest reported Kd value representing mercury sorption.

Based on this conservative evaluation, mercury above the AWQC would-not enter the Basin from OU-1.
Mercury concentrations from BA-MW1 entering the Tombigbee River would be orders of magnitude
smaller than that entering the Basin, assuming groundwater from this location discharges to the

Tombigbee River, a distance of approximately 1,900 feet from micro-well BA-MW1 to the niver.

52 HCB TRANSPORT

A one-dimensional fate and transport model, BIOSCREEN AT, as described above. was used to

determine whether the HCB represented by the November 2008 sampling results at BA-MW3B could be
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transported to the Tombigbee River at concentrations above the AWQC of 0.0003 pg/L.. The parameters

selected for use in the model are presented in the following subsections.

5.21 Source Zone Width

The width of the planar two-dimensional source of HCB in the high plasticity clays noted in the screened
interval of BA-MW3B was assumed to be approximately 500 feet, based on the approximate mid-distance

to the adjacent micro-wells; these micro-wells indicated HCB concentrations less than the reporting limit.

522 Source Zone Thickness

The source zone thickness was assumed to be 10 feet based on the cross section in Appendix A,

Figure A-2.

5.2.3 Hydraulic Gradient

The driving force for the calculated transport of HCB toward the river was based on an assumed 3-foot
decrease in the hydraulic head between the Basin and the river. This head decrease was based on the
groundwater elevation at the berm (BA—MW3B) being equal 10 the prevailing water elevation in the Basin
during non-flooding periods (3 feet NAVDS88) and an elevation of 0.0 feet at the river. The zero elevation
in the niver 1s below that historically observed and possibly lower than that physically achievable. This
hydraulic gradient was used in the model to obtain a very conservative assessment. The distance between
BA-MW3B and the niver is approximately 880 feet. Based on these water elevations and this distance, a

hydraulic gradient of 0.0034 was calculated.

524 Effective Porosity

The effective porosity for the clay underlying the berm was assumed to be approximately 5 percent based
on the soil description (high plasticity clay) in the BA-MW3B boring log. This porosity is based on
published values for this matenal (Kresic, 2008; Johnson, 1967).

5.2.5 Hydraulic Conductivity

The hydraulic conductivity reported for high plasticity clay ranges from 1.2x107 to 1.2x10™ envs (USBR,
1977). For the purpose of modeling under a conservative scenario, a hydraulic conductivity of 1.2x107

was selected.
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5.2.6 Dispersivity

Based on the assumed plume length of 880 feet and on published guidelines, the longitudinal dispersivity
was assumed to be 80 feet, and the transverse and vertical dispersivities were assumed to be 8 feet and 0.8

foot, respectively (Newell et al., 1996).

5.2.7 Partitioning Coefficient with Respect to Organic Carbon (Koc)

Log Koc for HCB is reported to range between 2.56 and 4.54 (Weast and Astle, 1981). Based on this
information, a conservatively low value of 363 mL/g for Koc was-selected. The associated distribution
coefficient, Kd, was calculated using two different methods to provide a range of inputs and outputs based
on different assumptions for the percent organic carbon (foc). The first method assumes a conservative

foc of 0.005 from the following equation (Newell et al., 1996):

K,=f.xK, =0005x363mL/g=1815mL/g

A retardation factor (R) of 7.0 was calculated assuming a bulk density (o) of 1.5 g/mL and a total

porosity of 45%:

p,xK, _l+l.5x].815 B
7 0.45

R=1+ 7.0

The second method is based on the assumption that foc is the lowest average foc of 0.0033 (3,300 mg/kg)

in a sediment core collected from the 2009 coring activities.
K,=/,xK, =00033x363mL/g=1.198mL/g
The resulting retardation factor for the second method is estimated as follows.

P, <K, . 1.5x1.198
n 0.45

R=1+ =4993=5.0
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The model outputs for both assumptions of foc are nearly equal as illustrated in the model output

discussed below and provided in Appendix E.

5.2.8 Source Concentration and Strength

The HCB concentration in the entire assumed 500-foot-long source zone at BA-MW3B was estimated to
be 0.013 pg/L based on the November 2008 sampling results. This source was assumed to be of constant

strength in time.

5.2.9 Degradation and Chemical Transformations

No degradation of HCB or chemical reactions was assumed in the model.

5.2.10 HCB Model Results

The results of the analytical one-dimensional model of HCB fate and transport from BA-MW 3B toward
the river show that (for travel times 5 to 100 years) the most conservatively calculated concentration in '
the saturated zone immediately adjacent to the river would be less than 0.000001 pg/L (if this reporting
limit were achievable) for both methods of estimating foc. The input parameters and outputs of the model
are provided in Appendix E. Inputs are considered conservative (resulting in higher transported HCB

concentrations) because of the following conservative assumptions:

¢ the highest reported literature value of the hydraulic conductivity for the sandy.
sediments

¢ a high hydraulic gradient assuming zero-elevation of the Tombigbee River

e the highest detected HCB concentration in groundwater acting as a constant (non-
decaying) source

Thus, the actual concentration potentially entering the river would be far less than that calculated with
these conservative parameters. HCB above the AWQC would not enter the Tombigbee River based on

this model prediction.
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The CSM for OU-2 was developed and presented in the Work Plan to identify potential migration
pathways and aid the planning of groundwater investigation activities. The CSM was refined by

responding to the Principal Study Questions in Step 2 of the DQO process as presented in the Work Plan.

6.0 DQO PRINCIPAL STUDY QUESTIONS

The responses are provided below.

100036.01

Are mercury and other COCs in the OU-2 sediments acting as a continuing
source to groundwater?

Micro-wells were placed at the most likely locations between the Basin and the
Tombigbee River to detect the potential migration of mercury from sediments in
groundwater. Mercury concentrations in micro-wells between the Basin and the river
were not above the screening criterion of 0.012 pg/l. (AWQC). The mean mercury
concentraﬁon for filtered samples is 0.00124 pg/L, and the 95% UCL is 0.00254
ug/L for micro-wells within OU-2. Both the filtered mercury mean and 95% UCL
are below the screening level. The only detection of mercury exceeding the
screening level was west of the bluff in the upgradient micro-well cluster BA-MW1
in OU-1. (Results from BA-MWI1 were not included in the mean and 95% UCL
calculations for OU-2.) The screening level was agreed upon with USEPA prior to
implementation of the Work Plan. Mercury in the OU-2 sediments does not act as a
continuing source to groundwater or the Tombigbee River because mercury above

the screening level was not detected in groundwater associated with OU-2.

Mercury detected below the screening level in the micro-wells between the Basin the
Tombigbee River may be related to mercury levels in the river rather than the Basin
sediments. Studies of the Tombigbee River conducted by USEPA show mercury
concentrations ranging from 0.001 to 0.004 ug/L upstream of the Basin and 0.005
ug/L near OU-2 (USEPA, 1995, USEPA. 1997). These concentrations (0.001 to

10.005 ug/L) likely represent background mercury concentrations in the river

Core data collected from within the Basin during the Rl further support that mercury
concentrations in the micro-wells within OU-2 generally represent background
mercury concentrations from the nver and not a continuing source {rom the Basin

sediment.  The Rl core results indicate that mercury did not fully penetrate the
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sediment deposits underlying the Basin such that the pathway for mercury transport
between the Basin sediment and the underlying Alluvial Aquifer is not complete

(WCC, 1993a).

HCB was detected above the screening level (0.010 pg/L) in only one micro-well,
BA-MW3B, along the southern portion of the berm. Since HCB was detected above
the reporting limit in only one micro-well, its presence appears to be very isolated.
The potential for HCB in groundwater to discharge to the Tombigbee River was
calculated using the one-dimensional fate and transport model BIOSCREEN-AT.
Very conservative inputs to the model were used and tend to overestimate the
potential to transport HCB. Model results demonstrate that HCB concentrations at
BA-MW3B would not result in an exceedance of the HCB AWQC in the Tombigbee

River.

DDTR was not detected above the reporting limit in the groundwater samples and is

not a continuing source to groundwater or the Tombigbee River.

The groundwater analytical data, RI core data, and the model results discussed above
indicate that mercury and the other COCs in the OU-2 sediment do not act as a

continuing source to groundwater or the Tombigbee River.

2. If COCs are detected in OU-2 groundwater, is there a plume that discharges to
the Tombigbee River?

Mercury, HCB, and DDTR groundwater results are presented under Principal Study
Question 1 above. Mercury concentrations in micro-wells between the Basin and the
-Tombigbee River were not detected above the screening criterion of 0.012 pg/L.
Therefore, a mercury groundwater plume at concentrations above the screening level

at OU-2 is not evident.

Model results for HCB, which was detected above the screening level in BA-MW3B,
indicate that the detected level will not cause an exceedance of the AWQC in the
Tombigbee River. Therefore, the detection of HCB in one micro-well would not

result in an exceedance of the AWQC in the Tombigbee River.
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DDTR was not detected above the reporting limits; therefore, a DDTR groundwater
% plume above reporting limits is not present.

3. Is mercury in the OU-1 groundwater plume migrating towards and beneath
Ou-2?
Mercury was detected above the screening level in micro-well cluster BA-MW1 as
noted in Princiﬁal Study Question 1. Mercury in these wells may be the result of a
historical remnant of the OU-1 plume near the bluff. Currently, the groundwater
recovery system at OU-1 captures water above the OU-1 groundwater cleanup level
of 2 ug/l. OU-1 groundwater monitoring and compliance is currently regulated under

RCRA.

The potential for mercury at concentrations between the OU-2 screening level and
the OU-1 clean up level, as detected in OU-1 groundwater west of the bluff, to
discharge to the Basin and the Tombigbee River was calculated using the fate and
transport model BIOSCREEN-AT. Very éonservative model inputs to the model
were used and tend to overestimate the potential to transport mercury. The model
results demonstrate that mercury concentrations at BA-MW1 would not result in an
exceedance of the screening level in the Basin or in the Tombigbee River. Micro-
wells between the Basin and the Tombigbee River do not contain mercury
concentrations above the screening level. Therefore, a groundwater plume of
mercury exceeding the AWQC in the Basin or the Tombigbee River is not currently

evident or predicted in the future.

The decision diagram (Figure 4-2) presented in the Work Plan indicates the path
forward based on the resulting data and evaluations presented herein. No further
groundwater assessment for OU-2 is recommended based on the logic in this diagram

and the findings of this groundwater investigation.
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7.0 SUMMARY AND CONCLUSIONS

The purpose of this groundwater report was to present the results of the groundwater investigation and
respond to the three Principal Study Questions presented in the Work Plan. These Pn'ncipal Study

Questions are listed with a response below.

1. Are mercury and other COCs in the OU-2 sediments acting as a continuing
source to groundwater?

Micro-wells were placed at the most likely locations between the Basin and the
Tombigbee River to detect the potential migration of mercury from sediments in
groundwater. Mercury concentrations in micro-wells between the Basin and the river
were not above the screening criterion of 0.012 pg/L (AWQC). The mean mercury
concentration for filtered samples is 0.00124 pg/l., and the 95% UCL is 0.00254
ng/L for micro-wells within OU-2. Both the filtered mercury mean and 95% UCL
are below .the screening level. The only detection of mercury exceeding the
screening level was west of the blufT iﬁ the upgradient micro-well cluster BA-MW1
in OU-1. Mercury in the OU-2 sediments does not act as a continuing source to
groundwater or the Tombigbee River because mercury above the screening level was

not detected in groundwater associated with OU-2.

Core data collected from within the Basin during the RI further support that mercury
in sediment in the Basin is not a continuing source to groundwater or the river. The
RI core results indicate that mercury did not fully penetrate the sedimem deposits
underlying the Basin and, therefore, a pathway for mercury transport between the
Basin sediment and the underlying Alluvial Aquifer (Q,) is not complete (WCC,
1993a).

HCB was detected above the screening level (0.010 pg/L) in only one micro-well,
BA-MW3B, along the southern portion of the berm and the detection appears to be
very isolated. The potential for HCB in groundwater to discharge to the Tombigbee
River was calculated using a conservative, one-dimensional fate and transport model,
BIOSCREEN-AT. Model results demonstrate that HCB concentrations at
BA-MW3B would not result in an exceedance of the HCB AWQC in the Tombigbee

River.
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DDTR was not detected above the reporting limit in the groundwater samples. DDTR

is not a continuing source to groundwater or the Tombigbee River:

The groundwater analytical data, RI core data, and the model results indicate that
mercury and the other COCs in the OU-2 sediment do not act as a continuing source

to groundwater or the Tombigbee River.

2. If COCs are detected in OU-2 groundwater, is there a plume that discharges to
the Tombigbee River?

Mercury, HCB, and DDTR groundwater results are presented under Principal Study
Question 1 above. Mercury concentrations in micro-wells between the Basin and the
Tombigbee River were not above the screening criterion of 0.012 pg/L. Therefore, a

mercury groundwater plume above the screening level at QU-2 is not evident.

Model results for HCB, which was detected above the screening level in BA-MW3B,
indicate that the detected levels will not cause an exceedance of the AWQC in the
Tombigbee River. Therefore, the detection of HCB in one micro-well would not

result in an exceedance of the AWQC in the Tombigbee River.

DDTR was not detected above the reporting limits; therefore, a DDTR groundwater

plume above reporting limits is not present.

3. Is mercury in the OU-1 groundwater plume migrating towards and beneafh
Ou-2?
Mercury was detected above the screening level in micro-well cluster BA-MW1 as
noted in Principal Study Question 1. Mercury in these wells may be the result of a
historical remnant of the OU-1 plume near the bluff. Currently, the groundwater
recovery system at OU-1 captures water above the OU-1 groundwater cleanup level
of 2 ug/l. OU-1 groundwater monitoring and compliance is currently regulated under

RCRA.
The potential for mercury at concentrations between the OU-2 screening level and

the OU-1 clean up level. as detected in OU-1 groundwater west of the bluff, to

discharge to the Basin and the Tombigbee River was calculated using the fate and
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transport model BIOSCREEN-AT. The model results demonstrate that mercury
concentrations at BA-MW1 would not result in an exceedance of the screening level
in the Basin or in the Tombigbee River. Micro-wells between the Basin and the
Tombigbee River do not contain mercury concentrations above the screening level.
Therefore, a groundwater plume of mercury exceeding the AWQC in the Basin or the

Tombigbee River is not curtently evident or predicted in the future.

The overall goal of the OU-2 groundwater investigation was to determine whether
the OU-2 sediments are acting as a continuing source to groundwater and impacting
the Tombighee River. Based on the evaluation of the analytical data collected and
the model results, a groundwater plume above screening levels is not present at the
Basin; nor will the AWQC in the Tombigbee River be exceeded. No further
groundwater assessment for OU-2 is necessary based on the decision diagram (Figure
4-2) as previously presented in the Work Plan and the findings of this groundwater

investigation.
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Table 2-1

Micro-Well and Piezometer Construction Details
OU-2 Groundwater Investigation Report

MclIntosh, Alabama

TOC Ground Total Screen Well
Elevation Elevation Depth Interval Diameter
Well ID () (1 (1) (i) Well Material (in) Zone

BA-MWIA 34.39 32.60 3061 20061 - 3061 PVC niser and Pre-packed screen 1 B
BA-MWIB 34.96 32 50 47.07 37.07 - 47.07 PVC nser and Pre-packed screen 1 B
BA-MWIC 34.26 32.00 67.09 57.09-67.09 PV niser and Pre-packed screen 1 C
BA-MW2B 14.12 11.80 25.63 15.65 - 25.63 PVC riser and Pre-packed screen | A
BA-MW2C 14 25 11 80 46.37 36,37 - 46.37 PVC riser and Pre-packed screen | C
BA-MW3B 13.72 11.30 25.67 15.67 - 25.67 PVC riser and Pre-packed screen | A
BA-MW3C 13.86 11.40 4410 34.10-44.10 PVC riser and Pre-packed screen | C
BA-MW4B 1413 11.70 28.41 18.41-2841 PVC riser and Pre-packed screen I A
BA-MW4C 14,01 11.40 42,13 32.13-42.13 PVC niser and Pre-packed screen 1 C
BA-MW3B 14.25 11.80 27.01 17.01-2701 PV( niser and Pre-packed screen 1 A
BA-MW5C 13.88 11 60 38.20 28.20- 38.20 PV( riser and Pre-packed screen 1 C
BA-MWG6B 13.73 170 26.60 16 60 - 26 60 PVC niser and Pre-packed screen 1 A
BA-MWAC 1291 170 46.13 36.13-46.13 PVC niser and Pre-packed screen 1 C
BA-MWT7B 14 10 11 on 26.93 1695 - 2693 PVC niser and Pre-packed screen 1 A
BA-MW7C 14.20 11.80 -46.38 36 38-4638 PVC riscr and Pre-packed screen i C
BA-MWSB 14.64 230 2518 1518 - 2518 PVC riser and Pre-packed screen 1 A
BA-MWSC 14 76 12 40 45.84 3584 - 45 R4 PV riser and Pre-packed screen 1 C
BA-PZIA 4329 41.00 38.88 28 88 - 38,88 PVC riser and screen | B
BA-PZ1B 4329 40.90 49.20 39 20-49 20 PVC riser and screen 1 B
BA-PZ1C 42 98 40 80 68 21 58 21 -68.21 PV riser and screen 1 C
BA-PZ2A 4223 39.80 39.13 2913-39.13 PVC riser and screen 1 B
BBA-PZ2B 41.82 39.50 49 41 3941-494] PV riser and screen 1 B
BA-PZ2C 42.00 39.60 59.09 49.09 - 59.09 PVC nser and screen 1 C
BA-PZ3B 14.42 12.20 24.86 14.86 - 24 86 PVC riser and screen 1 B
BA-PZ3C 14.46 12,10 45.00 35.00 - 45.00 PVC riser and screen 1 C
BA-PZ4B 1421 11.90 25.99 15.99-2599 PVC riser and screen 1 B
BA-PZ4C 1428 11.90 42 89 3289-4289 PVC riser and screen 1

NOTE: Moniloring wells and piezometers tnstalled between July 29, 2008 and August 21, 2008

All measurements referenced to NAVDSS, NADS3
A - Riverme

B - Upper Alluvial

C - Lower Alluvial

TOC - Top of casing

Prepared by. LRP/01/29/09
Checked by: FKM/01/30/09

February 27. 2009
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Table 2-2
Micro-Well and Piezometer Groundwater Elevations, September 22, 2008
OU 2 Groundwater Investigation Report

February 27, 2009

McIntosh, Alabama
Depth to Groundwater
.-TOC Elevation Water Elevation

Well ID Northing Easting {ft) (f\) (ft)
BA-MWI1A 460133.44 1815083.77 34.39 27.88 6.51
BA-MWIB 460138.27 1815082.66 34.96 28.76 6.20
BA-MWIC 460137.19 1815087.54 34.26 28.11 6.15
BA-MW2B 459476.43 1815489.95 14.12 11.30 2.82
BA-MW2C 459475.26 1815484.34 14.25 10.45 3.80
BA-MW3B 459556.17 1815966.06 13.72 11.21 2.51
BA-MW3C 459555.31 1815960.97 13.86 11.33 2.53
BA-MW4B 459525.37 1816529.17 14.15 11.56 2.59
BA-MW4C 459523.40 1816524.82 14.01 11.43 2.58
BA-MW5B 459770.88 1816967.14 14.25 11.71 2.54
BA-MW5C 459767.84 1816961.41 13.88 11.35 2.53
BA-MW6B 460088.58 1817342.52 13.73 11.28 2.45
BA-MW6C 460083.49 1817339.75 13.91 11.45 2.46
BA-MW7B 460539.29 1817461.30 14.10 11.61 2.49
BA-MW7C 460533.70 1817461.07 14.20 11.73 2.47
BA-MWSB 461140.47 1817463.95 14.64 12.07 2.57
BA-MWSC 461135.09 1817463.47 14.76 12.19 2.57
BA-PZ1A 461354.70 1814965.48 43.29 36.07 7.22
BA-PZIB 461359.50 1814967.78 43.29 36.14 7.15
BA-PZIC 461356.22 1814970.91 42.98 35.7% 7.20
BA-PZ2A 461997.92 1815072.89 42.23 34.96 7.27
BA-PZ2B 462003.89 1815074.09 41.82 34.57 7.25
BA-PZ2C 462000.29 1815075.88 42.00 34.81 7.19
BA-PZ3B 462655.10 1815745.13 14.42 11.72 2.70
BA-PZ3C 462654.68 1815749.43 14.46 11.47 2.99
BA-PZ4B 462501.73 1816677.52 14.21 11.43 2.78
BA-PZ4C 462501.18 1816682.59 14.28 11.63 2.65

NOTE: All measurements referenced to NAVDSS, NADS3
TOC = Top of casing

Prepared by: KPW 2/13/09
Checked by: EJS, LRP 11/7/2008

090036.01 1 of]



Groundwater Investigation Report Operable Unir 2 February 27, 2009
MACTEC Engineering and Consaluing. Ine. Projeet No. 6107090036

Table 2-3
Groundwater Ficld Parameters
OU 2 Groundwater Investigation Report
Mclintosh, Alabama

Depth to Specific Dissolved Purge
Aquiter Water pH Temperature [ Conductivity| ORP [ Turbidity | Oxygen |Purge Rate[ Volume
Location: tample Date ;| Monitored {ft) {std units) °C {mS/cm) (mV) (NTU) {mg/L) | (mL/min) (gal)

BA-MWIA* | 09/30/2008 A 27.88 5.08 22.70 0.141 175 228 3] 25 0.36
BA-MWIB [ 09/29/2008 A 28 76 4.34 20.85 0.302 179 1.1 1.58 220 2.2
BA-MWIC | 09/30/2008 A 28.11 4.64 20.92 3.937 1511 1.3 086 200 4.71
BA-MWIC 11/11/2008 A 28.50 4.49 19.73 331 278 0 0.34 500 4.7
BA-MW2B [ 09/23/2008 R 11.30 6.33 23.21 5.188 -110 S.15 0.9 150 1.8
BA-MW2C | 09/23/2008 A 10.45 4.49 2294 3046 223 0.67 0.81 200 435
BA-MW2C 1171172008 A 11.24 4.53 2027 2.74 224 1.08 03 500 43
BA-MW3B | 09/25/2008 R 112t 635 22.90 1 959 -89.9 6.71 0.75 150 1.8
BA-MW3B 1171272008 A 12.65 673 2229 2.171 -140 1 207 022 280 1.6
BA-MW3C | (09/24/2008 A 1133 6.80 2191 2218 -145.4 135 038 260 4
BA-MW4B | 09/25/2008 R 11.56 6.64 22.56 123 -133.2 424 0.48 240 2
BA-MW4C | (19/24/2008 A 1143 £.55 23.62 1.212 -1103 3.54 0.38 230 3.72
BA-MWJC 1171272008 A 12.40 6.01 20.80 113 -142 0.15 02 600 3.6
BA-MWSB | 09/25/2008 R 11.71 6.71 2297 1.137 -142.6 3.53 0.5 240 1.86
BA-MWSC | 09/26/2008 A 1135 6.88 21.26 0.963 -151.4 6.19 024 230 : 33
BA-MWSC 11/12/2008 A 12.47 6.95 20.69 0.868 -171 2.82 0.15 600 3.12
BA-MWG6B [ 09/26/2008 R 11.28 6.69 22.07 1.089 -1185 3.83 0.5 200 1.9
BA-MWGC | 09/26/2008 A 11.45 6.87 2223 1.133 -154.3 3.2 0.25 220 4.2
BA-MWITB | 09/26/2008 R 11.61 6.41 22.40 0.708 -1122 4.34 0.52 210 1.9
BA-MW7C | 09/29/2008 A 11.73 6.61 21.29 0525 -1324 335 0.31 220 4.2
BA-MWSB 09/29/2008 R 12.07 6.61 23 17 0.469 -127.1 4.3 0.26 180 1.6
BA-MWSC 09/29/2008 A 12.19 6.68 21.89 0.854 -122.8 2.53 043 260 4.1

Notes:

{1 = feet

°C = Degrees Celsius

m&/em = millisicmen per centimeter

mV =millivolts

NTU = nephelometric turbidity units

mg/l. = milligrams per hier

mL./min = milliliter per minute ‘

gal = gallons

A = Alluvial

R = Rivermne

* BA - MWIA was not sampled due to insutficient water and Prepared by. LRP 2/9/09

recharge. Parameters did not stabilize during purging. Checked by: KPW 02/13/09

000036.01 1 of }




Crroundw ater Investigation Repoit Operable Uit 2
MACTEC Epgineering and Consuloing, Inc.
Project No 01070900306

00036 01

Table 4-1
Summary of Groundwater Analytical Data
OLUl 2 Groundwater Investigation Report
MclIntosh. Alabama

Laocation 1D: BA-MWIB BA-MWIC BA-MW2B BA-MW2C
Sample 11| BA-MWIB092908  BA-MWIBHI108 | BA-MWICO093008  BA-MWICI11108 | BA-MW2B092308 | BA-MW2C092308 BA-MW2C111108

Sample Date: 019/29/2008 11/11/2008 09/30/2008 1 1/11/2008 (19/23/2008 09/23/2008 11/11/2008

Sample Tvpe: Sample Sample Sample Sample Sample Sample Sample
Mercury, ET631, pp/l .
Mereury. Filtered (11587 IB 0.122 IB 0.395 IB 0.93 iB 000104 B 0.00517 B 000906 B
Mercury. Unfiltered 1noR2S B 0119 B 0.458 IB 0,965 B 000186 1B 0.015 B 0.0389 IB
Pesticides - SW846 8081, up/l.
2.4-DDD NA NA NA NA < (0.050 < 0.052 NA
2. 4-DDE NA NA NA NA < 0.050 < 0.052 NA
24-DDT NA NA NA NA < 0.050 <(.052 NA
44'-DDD NA NA NA NA <0.10 <010 NA
4.4-DDE NA NA NA NA <0.10 <010 NA
4.4'-DDT NA NA NA NA <0.10 <0.10 NA
Hexachlorobhenzene NA NA NA NA < (.010 <(.010 NA

Notes:

pg/l. = micrograms per liter

<= [ess than reporting tnut (RL)
10 = Listimated quanuty. Detected
below the reporting limit but above
the method detection limit,
Quantification cannot be reported
with confidence.

IB = Esumated quantity. possibly
biased high or lalse-positive based
on blank contamination

February 27, 2009

lofd



Ciroundwater Investigation Report Operable Tt 2
MACTEC Engineering and Consulimg, Inc.

Projeet No. 6107090036

0900036.01

Table 4-1
Summary of Groundwater Analytical Data
OU 2 Groundwater Investigation Report
Mcintosh. Alabama

Location ID: BA-MW3B BA-MW3C BA-MWJB BA-MW4C
Sample .| BA-MW3B092508 BA-MW3BI111208 | BA-MW3C092408 | BA-MW4B092508 | BA-MWJ4C092408 BA-MW4C111208

Sample Date: 0972372008 1 1/12/2008 09/24/2008 09/25/2008 09/24/2008 11/12/2008

Sample Tvpe: Sample Sample Sample Sample Sample Sample
Mercury, E1631, pg/L
Mercury. Filtered 0.00332 IB NA 0.000236 1B 0.000394 1B 0.000389 1B NA
Mercury. Unfiltered 0.00883 B NA 0.0004 IB 0.000334 1B 0.000265 1B NA
Pesticides - SW846 8081, pp/1.
2.4-DDD NA NA NA <0.054 < 0.050 NA
2.4-DDE NA NA NA < 0.054 < 0.050 NA
2.4-DDT NA NA NA < 0.054 < L.050 NA
4.4'-DDD NA NA NA <011 <0.099 NA
4.4'-DDE NA NA NA <0.11 <0099 NA
4.4'-DDT NA NA NA < Q.11 <0.099 NA
Hexachlorobenzene 00 IB 0013 < (LO10 <001l 0.0018 JB < () 0096

Notes:
pg/L = nucrograms per

~ = Less than reporting
10 = Estimated quanuty

below the reporting 'm

Iner

limit {RL)
' Detected

1t but above

the method detection limit.

Quantitication cannot b
with confidence.

¢ reported

IB = Estimated quantity: possibly
iased high or false-positive based

on blank contamination

February 27. 2009

2of4



CGroundwater Investiganon Report Operable Unit 2
MACTEC Engineering and Consulting. Inc.
Project No 6107090030

Table 4-1

Summary of Groundwater Analvtical Data
OU 2 Groundwater Investigation Report

Mclntosh. Alabama

.ocation 1D. BA-MW3B BA-MWSC BA-MWG6B BA-MW6C
Sample ID| BA-MWSBN92508 | BA-MWSC092608  BA-MWSCIH11208 | BA-MW6B092608 | BA-MWACN92608

Sample Date 09/23/2008 09/26/2008 11/12/2008 09/26/2008 09/26/2008

Sample Type Sample Sample Sample Sample Sample
{Mecrcury, E1631, pg/l.
Mercury. Filtered (1 000286 I3 0000327 IB NA 0000375 B 00003 IB
Mercury, Enfiliered noon208 IR 0.000475 1B NA 0000422 1B 0.00048 IB
Pesticides - SW846 8081, ny/l.
2.4-DDD NA NA NA NA NA
24-DDE NA NA NA NA NA
24-DDT NA NA NA NA NA
4.4'-DDD NA NA NA NA NA
4.4-DDE NA NA NA NA NA
4.4-DDT NA NA NA NA NA
Hexachlorobenzene < 0.010 1.0046 IB 00070 1Q NA NA

Notes:
pg/l. = micrograms per liter

< = Less than reporting limit (RL)
10 = Esumated quanuty. Detected

below the reporting limit but above
the method detection limit
Quantification cannal be reported
with confidence.

IB = Estimated quantity; possibly
biased high or false-positive bused
on blank contamination

0900036 O

February 27, 2009
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Groundwater Investigation Report Operable Unit 2
MACTEC Engincering and Consulting. Inc.
Project No 610709003¢

Table 4-1
Summary of Groundwater Analytical Data
OU 2 Groundwater Investigation Report
Mclntosh, Alabama

Location 1D BA-MW7B BA-MW7C BA-MWS8B BA-MWS8C
Sample ID:] BA-MW7B09260R [ BA-MW7C192908 BA-MWS8B(92908 BA-MWS8C092908
Sample Date: 09/26/2008 09/29/2008 19/29/2008 09/29/2008
Sample Tvpe: Sample Sample Sample Sample
Mercury. Filtered 0000382  IB 0000392 B 0.00048 B 0000428 B
Mercury. Unfdtered (0.0a0585  IB an62t4 IB (1 00075 iB 0.000449 B
Pesticides - SW846 8081, up/LL
24-DDD NA NA NA NA
24-DDE NA NA NA NA
24-DDT NA NA NA NA
44-DDD NA NA NA NA
4 4-DDE NA NA NA NA
4.4-DDT NA NA NA NA
1 exachlorobenzene NA NA NA NA

Notes:

pedl. = nucrograms per liter

<= Less than reporting limit (R
10 = Estumated gquantity Detected
below the reporting limit but above
the method detection hinit,
Quantification cannot be reported
with confidence.

1B = Estimated quantity: possibly
brased high or false-positive based
on blank contamnation

090003601

Prepared by: KPW 012/13/2009
Checked by FKM 02/13/2009

February 27, 2009

4of4



Revised Groundwater Investigation Report OperabIeIUnit 2 : January 15, 2010
MACTEC Engineering and Consulting, Inc., Project 6107-10-0036

FIGURES



Micro-Well (MW) Location
Piezometer (PZ) Location
Flood Gate

Bluff Line

Approximate Berm Location

BA-PZ3C
BA-PZ3B

/‘

ROUND
POND

OLIN RUUANT
FACILITY;

BA:MW1A

)
BA-MW1BH |

0
. Feet

Source: USDA/FSA - Aerial Photography Field Office - 2006
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—Riverine Deposits: These deposits are of unspecified ages and consist of reworked Q1, Q2,
and Tm1 sediments along with river—transported sediment. The sediments consist of predominately
silty or clayey sands, silts, and clays.

—The Upper Clay Unit of the Quaternary Alluvial Sediments: The lithology of this unit is
variable, but is composed primarily of silty/sandy clay; the silt and sand content varies and generally
increases with depth. (Does not exist throughtout all of OU—2).

FINE SAND

- FINE TO COARSE SAND
- CLAY (MIOCENE)

Aquifer is composed primarily of very fine to fine—grained, silty sand. The lower zone of the aquifer
is composed of fine—to—very—coarse sands containing varying amounts of fine—to—large gravel.

TI|I1 —The Miocene Confining unit: This unit is dominantly clay, with various amounts of

Q! —The Alluvial Aguifer Unit of the Quaternary Alluvial Sediments: The upper zone of the Alluvial g
discontinuous sand, silt, or sometimes fine gravel. g
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—Riverine Deposits: These deposits are of unspecified ages and consist of reworked Q1, Q2,
and Tm1 sediments along with river—transported sediment. The sediments consist of predominately
silty or clayey sands, silts, and clays.

°| —The Upper Clay Unit of the Quaternary Alluvial Sediments: The lithology of this unit is

variable, but is composed primarily of silty/sandy clay; the silt and sand content varies and generally
increases with depth. (Does not exist throughtout all of OU-2).

Aquifer is composed primarily of very fine to fine—grained, silty sand. The lower zone of the aquifer
is composed of fine—to—very—coarse sands containing varying amounts of fine—to—large gravel.

Tm'l —The Miocene Confining unit: This unit is dominantly clay, with various amounts of
discontinuous sand, silt, or sometimes fine gravel.
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Groundwater Contour

Interpolated Groundwater Contour
Micro-Well (MW) Location
Piezometer (PZ) Location

Flood Gate

245 Groundwater Elevation (ft)

Well BA-MW2C was not used
to create groundwater contours

BA-MWS5B)
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Legend

@®  Micro-Well (MW) Location
A Piezometer (PZ) Location

JQ - Estimated (< Reporting Limit)

JB - Blank Contamination

pg/L - micrograms per Liter

NA - Not Analyzed

BA-MW1A - Not Sampled due to
insufficient amount of water

BA-MWSB

Constituent 9/29/2008
Mercury - Filtered (ug/L) 0.00048 JB
Mercury - Unfiltered (ug/L) JB

= BA-MWSC =
Constituent 9/29/2008 |
Mercury - Filtered (ug/L) 0.000428 JB
Mercury - Unfiltered (ug/L)  0.000449 JB

~ BA-MWT7B
Constituent 9/26/2008 |
Mercury - Filtered (pg/L) 0.000382 JB
Mercury - Unfiltered (pg/L)  0.000585 JB
BA-MWT7C
Constituent 9/29/2008 |
Mercury - Filtered (ug/L) 0.000392 JB

BA-MW58B Mercury - Unfiltered (ug/! 0.00214 JB

Constituent 9/25/2008
Constituent 9/29/2008 11/11/2008 Mercury - Filtered (pg/L) 0.000286 JB
Mercury - Filtered (Jg/L) 0.0587 JB Mercury - Unfiltered (ug/L)  0.000298 JB
Mercury - Unfiltered (g 0.0825 JB Hexachlorobenzene (ug/L) <0.010
Eem S T, SOS— e ot W T "
Constituent or302008 1171172008 [ e Wl oen . NS 9/26/2008 111212008
Mercury - Filtered (pg/L) 0.395 JB 0.930 JB [BA;MW/1C] . : Mercury - Filtered (ug/L) 0.000327 JB NA
Mercury - Unfiltered (ug/L 0.458 JB 0.965 JB | BAMWIC  HNMercury- Unfiltered (g/L)  0.000475 JB NA BA-MWGB
Hexachlorobenzene (ug/L) = ey
Mercury - Filtered (/L) 0.000236 JB . s T Constituent ____ 9/26/2008 |
Mercury - Unfiltered (ug/L) 0.0004 JB s Mercury - Filtered (ug/L) 0.000375 JB
Hexachlorobenzene <0.010 3 Mercury - Unfiltered (ug/L) __0.000422J8
~ __BANWSC
Constituent 9/26/2008
Mercury - Filtered (Hg/L) . Mercury - Filtered ( ) 0.00030 JB
Mercury - Unfiltered (ug/iL)  0.00186 JB %o o il Mercury - Unfiltered (uglL) ___0.00048.8
2,4'DDTr (uglL) <0.05 o
4,4DDTr (uglL) <0.10 A . 9/25/2008 |
Hexachlorobenzene L <0.010 L t " ¢ | Mercury - Filtered (ug/L) 0.000394 JB |
4 | Mercury - Unfiltered (ug/L)  0.000534 JB

L D P | B : : g i 2,4DDTr (uglL) <0.055

Constituent 9/23/2008 11/12/2008 4,4'-DDTr (ug/L) <0.11

Worary il G 000617 45— D00 Cmacberiens o001
Mercury - Unfiltered (ug/L) 015 JB 0.0389 JB . (PQ/,L)BA MW4C Olln MCIntOSh o

2,4'-DDTr (ug/L) <0.052 NA :

4,4'-DDTr (ug/L) <0.10 NA
Hexachlorobenzene <0.010

Source: USDA/FSA - Aerial Photography Field Office - 2006

S\Projects2007\olin_mcintosh\Report mxds\Groundwater Report\mxds\figure4-1.mxd)

.

Constituent 9/24/2008 11/12/2008 "

Mercury - Fillered (ugil)  0.000389J8  NA Groundwater Analytical Results
Mercury - Unfiltered (ug/L)  0.000265 JB NA

2,4-DDTr (ug/L) <0.050 NA

4,4-DDTr (uglL) <0.009 NA AP: : y)
Hexachlorobenzene (ug/lL)  0.0018JB  <0.0096 - ; M ‘ I E

Map Document: (G:\Projg
2/17/2009 -- 1:21:07 PM




Conduct borings to top of Miocene (Tm,) and install
piezometers and micro-wells in the Riverine (R) and
Alluvial (Q) Aquifers using a DPT rig. (Each micro-well
will be installed through a clean pilot casing 5 feet below
the original land surface to mintmize potential cross-
" contamination).

l

Do mercury
concentrations

exceed the screening

level 0f 0.012 pg/L?

Do micro-wells
produce non-turbid
samples (turbidity

No Additional Assessment L

Is Hg > 0.012 pg/L and
is Hg widespread (95%
UCL > 0.012 pg/L)?

Establish background concentration

Required J‘

< 10NTU)?

Report results to USEPA to Micro-wells are
consider installing acceptable for
conventional wells ’ assessment

Y A 4

Survey piezometer and micro-well (and conventional wells
if installed) for horizontal and vertical control.

|

Measure waler levels in the piezometers and micro-wells
and record surface water levels of the Basin and River.

T

Assess differences in hydraulic head among wells.

Collect groundwater samples for unfiltered and filtered
mercury and other COCs (HCB & DDTR) from select
micro-wells. Analyze samples by USEPA Method 1631.

\ 4
Evaluate/validate data. l——

Notes: DPT = Direct Push Technology: NTU = nephelometric turbidity units:

USEPA = U.S. Environmental Protection Agency: UCL = upper confidence limit

Piezometer = l-inch PVC screen with manufactured slots for water fevel measurement

Micro-Well = I-inch PVC with 10 feet of pre-packed screen for collection of environmental samples

COCs = constituents of concern; Hg = mercury; pg/L. = micrograms per liter:

HCB = Hexachlorobenzene

DDTR = 2,4- and 4.4- isomers of Dichiorodiphenyltrichloroethane (DDT): (DDDT.
dichlorodiphenyldichloroethane (DDD) and dichlorodiphenyldichloroethylene (DDE)

Collect data for hydraulic conductivity. calculations and a)

Compare with background concentration

numeric model. Run numeric model to detenmine
concentration of concern.

Do mercury concentrations
exceed concentration of
concern?

Implement additional assessment activities: select location(s) and install
additional micro-wells/conventional well(s), as necessary. Collect groundwater
samples for appropriate analvtes; and record water levels representative of
seasonal variations.

[ Conduct Risk Evaluation }

Is background
exceeded?

No Additional Assessment
Required

Figure 4-2 Decision Diagram
from the Groundwater Investigation Work Plan
Operable Unit 2
MclIntosh, Alabama
MACTEC Engineering and Consulting, Inc.
Project No: 6107-09-0036

~ Prepared by: EAB 10/28/08
Checked by: CED 10/28/08

—~



Revised Groundwatef Investigation Report Operable Unit 2
MACTEC Engineering and Consulting, Inc., Project 6107-10-0036

APPENDIX A

WELL AND PIEZOMETER BORING LOGS

. January 15, 2010



MACTEC

BORING LOG Pagelof 1
Boring/Well Number : BA-PZ-1A '
[Site Name: Borehole Start Date: 08/19/08 |Borehole Start Time: 1600 - aMm ¥ pMm
OLIN-Mclintosh, Alabama _End Date: 08/19/08 End Time: 1640 ™ aM ¥ pM
Environmental Contractor: ’ Geologist's Name: : *|Environmentat Technician’s Name:
MACTEC Engineering and Consuiting ) . FK.MAYILA J MOORE .
- Drilling Company: Pavement Thickness (inches): Borchole Diameter (inches): Borehole Depth (feet):
Walker-Hill Environmental 3.5" -3
Drilling Method(s): Appatent Borehole DTW (in feet Measured Well DTW (in feet after OVA (list model and check type):

Hollow-Stem Auger, Direct Push } from soil moisture content): water recharges m well): NA I~ FID
Disposition of Drill Cuttings [check method(s)]: ¥ Drum [ Spread " Backfill I~ Stockpile T Other
(describe if other or muliiple items are checked): .

Borehole Completion (check one): W well T Grout I Bentonite I™ Backfill [ Other (describe)
w o =
4 2 g 5 E w 4 ' L % F
E E2 |52 |aX S Sample Deseription o} g
Hy ER | S m | ®w = (include grain size based on USCS, odors, staining, and other n " Comments
- 29188 F3) & : remarks) E Q
5 2= | T2 | FE k3 g | 2
g P-4 o @ =X =
; 21° =4
) Brown soil, red hard , clay )
HA 0-5 60 N/A 5 : CL M
|red, hard clay . .
DP. 5-9 48 N/A 9 cL - M
red, ight grey to tan, hard clay-
DP 9-13 48 N/A 13 . CL M
No Recovery:
DP 13-17 4] N/A 17 . N/A N/A
white, poorly graded fine sand, wet
DpP 17-21 48 N/A 21 : SP W
tan to white, fine sand
DpP 21-25 48 - N/A 25 SP w
tan to white, fine to medium sand, poorly graded
DP 25-29 48 N/A 29 ’ SP- w
tan to white, fine to medium sand, poorly graded, with interlayered
DP | 29-33 48 N/A 33 with gravel i GP w
white, pootly graded, meduim white sand Pi ter sel at 37", screened
op | 3337 48 | NA 37 s w O a7

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push;
Moisture Content Codes; D = Dry; M =Moist, W= Wet, § = Samrated




Boring/Well Number : BA-PZ-1B

 BORING LOG

MACTEC

Page 1 of 1

Site Name: Borehole Start Date: 08/19/08 |Borehole Start Time: 1420 T aMm ¥V rMm
OLIN-McIntosh,. Alabama End Date: 08/19/08 End Time: 1510 I aM W PM
. ‘Euvironmemal Contractor: Geologist’s Name: Environmental Technician’s Name:
MACTEC Engineering and Consulting : FK MAYILA JMOORE
Drilling Company: Pavement Thickness (inches): Borehole Diameter (inches): Borchole Depth (feet):
Walker-Hill Environmental ' 35" : . 4T
Drilling Method(s): Apparent Borekole DTW (in feet Measured Well DTW (in feet after OVA (list model and check type): :
Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well): NA ™ rD
Disposition of Drill Cuttings [check method(s)]: ¥ Drum I Spread [~ Backfill - I Stockpile [T Other
(describe if other or multiple items are chécked): .
- |Borehole Completion (check one): M wet [ Grout [~ Bentonite I Backfil ™ Other (describe)
< 2
— =3 o)
£ 1B 5 |82| & . g |z
E 82|52 |23 1 Sample Description Q £
5 ;; Flow| 2w = (include grain size based on USCS, odors, staining, and other w e Comments
;; =9 2,’ 2 HI] § remarks) E Q
3 |82 1 z3 s g 2
® = s 31 = g
e -
. Brown soil, red hard , clay
HA 0-5 60 N/A 5 CL M
red, hard clay
DP 5-9 48 N/A 9 CL M
red, light grey to tan; hard clay
ppP 9-13 48 N/A 13 CL M
] No Recovery
DP 13-17 0 N/A 17 N/A N/A .
‘|white, poorly graded fine sand, wet .
P | 1721 | 48 N/A 21 . sP w
tan to white, fine sand
DP 21-25 48 N/A 25 Sp w
tan to white, fine to medium sand, poorly graded
DP 25-29 48 N/A 29 . SP W
. tan to white, fine to mediumn sand, poorly graded, with interiayered .
DP 29-33 48 N/A 33 with gravel . . - GP w
white, poorly graded, meduim white sand
DP 33-37 48 N/A 37 ’ SP w
. white, poorly graded, medium to coarse sand, wet
DP 37-40 36 N/A 40 . ' SP w
tan to fight brown poorly graded, coarsesand with some grave!
DP 40-43 36 N/A 43 (<5%) at 42", 2" iater of clayey sand at bottom of sample GP w
light brown, orange, poorly graded, medium sand , incre.asing grain Piezometer sel at 47, screened
DP 4347 48 N/A 47 size with depth, mixing with gravel GP w from 37-47

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push:
Moisture C_omem Codes: D=Dry; M =Moist, W= Wet, S = Saturalcd

i




MACTEC

: BORING LOG Pagelof 1
Boring/Well Number : BA-PZ-1C
Site Name: Borchok Start Date: 08/18/08 |Borchole Start Time: 1355 T am ¥ M
OLIN-Mclntosh, Alabama End Date: 08/19/08 End Time: 1025 M aM [ pM
" JEnvironmental Contractor: Geologist’s Name: Environmental Technician’s Name:
MACTEC Engineering and Consulting FK MAYILA J MOORE
Drilling Campany: Pavement Thickness (inches): Borehole Diameter (inches): Borehole Depth (feet):
' Walker-Hill Environmental 35" _ 75’
Drilling Method(s): Apparent Borehole DTW {in feet Measured Well DTW (in feet afier OVA (list mode! and check type):

Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in wetl): NA " =D
Disposition of Drill Cuttings [check method(s)]: % Dmum I~ Spread I Backfil I Stockpile [~ Other
(describe if other or multiple items are checked):

Barchols Completion (check one): ™ wel [ Grout I” Bentonite I~ Backfill I~ Other (describe)
w | 4
® E—: ¢ 5 T w 4 % %
E| g Elg2lag 3 Sample Description aQ £ .
& B " <} e = (incInde grain size based on USCS, odors, staining, aad other @ " Comments
g 5 E E, § H g E remarks) 2 Q )
b3 2 = & g4 = g S
[=-J 5 & =3 §
Brown soil, red hard , clay
HA 0-5 60 N/A 5 CL M
red, hard clay
DP 59 48 NIA 9 CL M
red, fight grey to tan, hard clay
DP 9-13 48 NIA 13 Ct M
No Recovery
DP 13-17 0 NiA 17 N/A N/A
. white, poorly graded fine sand, wet .
bP 17-21 48 N/A 2 SP w
tan to white, fine sand
DP 21.25 48 N/A 25 SP w
tan to white, fine to medium sand, poorly graded
DP 25-29 48 N/A 29 sP w
: tan to white, fine io medium sand, poorly graded, with interlayered
034 29-33 48 N/A 33 lwith gravel GP w
while, poorly graded, meduim white sand
DP 33-37 48 N/A 37 SP w
white, poorly graded, medium to coarse sand, wet :
DP 37-40 36 NIA 40 SP w
tan to light brown poorly graded, coarsesand with some gravel
DP | 4043 36 N/A 43 |(<5%)at 42", 2" later of clayey sand at bottom of sample GP w
tight brown, crange, poorly graded, medium Sand . increasing grain
DP | 4347 48 N/A 47  [size with depth, mixing with gravel GP w
light tan to white, poorly graded mediurm sand, wet
2] 47-51 48 N/A 51 SP’ w
light tan, poaryl graded medium sand, increasing grain size, with
DP | 51-55 48 N/A 55 depth to coarse grained mix with grave! GP w
55-57" poorty graded medium sand with some gravel, 57-59° well
oP ) 55.59 48 NIA 59 graded gravel with sand, gravel size up to 1.4” diameter GP w
white to medium coarse sand with some gravel, wet
DP 59-63 48 NIA 63 GP w
tan coarse sand with seme gravel <5% 1.5 * layer of well graded
DP | 63-67 48 N/A 67 gravel with some sand GP w
light brown, coarse sand with some gravel interiayered with a 1"
DP | 67-7} 48 N/A 71 Nayer of gravel and 4" later of hard grey clay GP w
grey hard clay, miocene clay Piezometer set at 68, screened
DP | 71-75 48 NIA 75 cL w from 58-68'

Sampie Type Codes: HA = Hollow-Stem Auger: DP = Direct Push;
- Moisture Content Codes: D = Dry; M= Mois;; W=Wet; S = Samuated




MACTEC

BORING LOG _ ' _ . Page 1 of 1

Boring/Well Number : BA-PZ-2A

Site Name: Borehole Start Date: 08/21/08 }Borehole Start Time: : 1030 W aMm - pPMm
OLIN-Mclintosh, Alabama End Date: 08/21/08 End Time: _ 1130 ¥ oam T M
Environmental Contractor: Geologist's Naine: _|Environmental Technician’s Name:
MACTEC Engineering and Consulting : : FK MAYILA J MOORE
Drilling Company: Pavement Thickness (inches): Borehole Diameter (inches): Borehole Depth (feet):
Walker-Hill Environmental 35 ' ar
Drilling Method(s): Apparent Borehole DTW (in feet Measured Well DTW (in feet after OVA (list model and check type):

Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well): . NA - : I~ FID
Disposition of Drill Cuttings [check method(s)]: ¥ Drum I~ Spread [ Backfill I~ _ Stockpile {~ Other
(describe if other or multiple items are checked): '

Borehole Completion (check one): P wel I Grow I Bentonite " Backfil : I Other (describe)
w | 2
» | 5¢ 2| %w = S )
B 7}
E 22 18|23 g Sample Description o 2 :
= SFie= lowe = {include grain size based on USCS, odors, staining, and other w e Comments
> =29Yi23 E S 3 remarks) 5 e
< .2 -2 Zz <3 .
] 82 z | g4 s g a
® = - E | = = E
Brown soil, graded into clay
HA 04 48 N/A 4 . SC M
red with shades of grey, hard and britlle, clay, {8-11) )
DP 4.8 48 N7N 8 |- cL M
grey to light brown, moist, sandy clay, clay Iayeré changing within - .
DP 8-12 48 N/A 12 sandy clay . SC M
’ grey to light brown , moist sandy clay
DP 12-16 48 N/A 16 SC M
réd with shades of grey, hard and britde, clay, moist
DP 16-20 48 N/A 20 CL - M
brownish to fan moist fine sand wilh interlayers of clay {67)
DP 20-24 48 N/A 24 SC M
| brown to tan moist fine sand with layers of clay through sample
DP 24-27 36 . N/A 27 ’ : Co sC M
' " Han and red, fine sand interlayered with clay, wet .
op | 2731 48 | NaA o3 sc | w
grey, wet, fine sand interlatered with clay :
DP 31-35 48 N/A 35 SC . W
tan and grey, wet, medium sand intertayered with clay _ pi a7 . 27.
op |.3537) 48 | naA 37 sc | w | Tiezometersetal37 soreen

 Sample Type Codes: HA = Hbllo_w-Slem Auger; DP = Direct Push;
" . Moisture Content Codes: D =Dry; M= Moist; W= Wet: § = Saturated




MACTEC

BORING LOG | ommerof_ 1

Boring/Well Number : BA-PZ-2B

Site Name: : Borehole Start Date: 08/21/08 |Borehole Start Time: 0830 ¥V AaM [~ pM
OLIN-Mcintosh, Alabama End Date: 08/24/08 - End Time: ) 0930 ¥ amM T PM
Environmental Contractor: Geologist’s Name: = . Environmental Technician’s Name;
MACTEC Engineering and Consulting FK MAYILA J'MOORE
*|Drilling Company: Pavement Thickness (inches): Borehole Diameter (inches): Borchole Depth (feet):
Walker-Hill Environmental 35 4r
: [Drilling Method(s): Apparent Borehole DTW (in feet Measured Well DTW (in feet afier OVA (list mode! and check type):
Hollow-Stem Auger, Direct Push | from soil moisture content): . water recharges in well): NA = mD
“[Disposition of Drill Cuttings [check method(s)): ¥ Drum I Spread I~ Backfill T Stockpile [T Other
‘N(describe if other or multiple items are checked): '
Borehole Completion (check one): . ¥ well T Gront i~ Bemonite T~ Backfil . Other (describe)
— 1. 2
Y— B e
g 158 .2 |ig| ¢ . g | £
2 g8 igt |l g Sample Description 0 g
= 2= 5 & L= = w 5
& B g o] ol - i (include grain size based on USCS, odors, staining, and other @ a Comments
= — o 3 35 » . - )
E g ﬁ & g % 2 2 remarks) g_ % .
R - I = 2
Brown soit, graded into clay
HA 0-4 48 N/A 4 . le M
red with.shades of grey, hard and brittle, ctéy. 8-117) _ -
pP 4-8 48 N/A 8 . cL M
.|grey to light brown, moist, sandy clay, clay layers changing within .
op | 812 | 4 | wa | 12 |sandy clay -SC M
grey o light browni , moist sandy clay _
DP 12-16 48 N/A 16 sC M
red with shades of grey, hard and britile, clay, moisi .
DP 16-20 48 N/A 20 CL M
brownish to tan moist fine sand with inierlayers of clay (67}
DpP 20-24- 48 | NA . 24 ] ’ ’ SC M
brown to tan moist fine sand with layers of clay through sample
bP 24-27 36 N/A _ 27 . sC M
: : tan and red, fine sand interlayered with clay, wet
bP 27-31 48 N/A 31 ) SC w
] ’ grey, wet, fine sand interlatered with clay
bpP 31-35 48 N/A 35 SC w
!
tan and grey, wet, medium sand interiayered with clay
DP 35-39 48 N/A 39 sc w
tan to white fine to medium sand, interlayered with clay, wet
bP 3943 48 N/A 43 o SC w
_ . Red and tan, wet, medium to coarse sand with some gravel Piezometer set at 47", screened 37-
DP 43-47 48 N/A 47 . "GM w a7 ’

-Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push;
. Moisture Content Codes: D =Dry: M= Moist; W= Wet; S = Saturated




Boring/Well Number : BA-PZ-2C -

BORING LOG

MACTEC

Page 1 of 1

Site Name: Borehole Start Date: 08/20/08 |Borehole Start Time: 1005 v AM T pMm
OLIN-Mclntosh, Alabama End Date: 08/20/08 End Time: 1435 T aMm W PM
Environmental Contractor: Geologist’s Name: : Environmental Technician’s Name:
MACTEC Engineering and Consulting FK MAYILA J MOORE
Drilling Company: Pavement Thickness (inches): Borehole Diameter (inches). Borehole Depth (feet):
Walker-Hilt Environmentat . 3.5" 60
Drilling Method(s): Apparent Borchole DTW (in feet Measured Well DTW (in feet after OVA (list model and check rype):
Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well): ) NA " rD
Disposition of Drill Cuttings [check method(s)]: ¥ Drum I~ Spread ™ Backfill " Stockpile T~ Other
(describe if other or multiple items are checked): .
Borehole Completion (check one): ¥ well T Grout I” Bentonite ™ Backfill T~ Other (describe)
w 4
— B =
4 g€ 2 E o g s % Z
3 88 |s% (=3 3 Sample Description 2 g
5 86 | | ®wm = (include grain size based on USCS, odors, staining, and other v s Comments
-3 a9l 288%81s8¢ = remarks) E o
5 {827 s(5% - g | 2
SN | £
Brown soil , graded info clay
HA 04 48 N/A 4 sC M
red with shades of grey, hard and brittle, clay, (8-117)
DP 4-3 - 48 N/A 8 cL M
grey to light brown, moist, sandy clay, clay layers changing within
bP 8-12 48 N/A 12 }sandy clay SC M
grey to light brown , moist sandy clay
DP 12-16 48 N/A 16 SC M
red with shades of grey, hard and brittle, clay, moist
DP 16-20 48 N/A 20 cL M
: brownish to tan moist fine sand with interlayers of clay (6™)
DP 20-24 48 N/A 24 sC M
brown {o tan moist fine sand with layers of clay through sample
DP 24-27 36 N/A 27 sC M
tan and red, fine sand interlayered with clay, wet
DP 2731 48 N/A 31 sC w
grey, wet, fine sang interlatered with clay
DP 31-35 48 N/A 35 ~sC w
tan and grey, wet, medium sand interlayered with clay
DP 35-39 48 N/A 39 sC w
tan to white fine to medium sand, interlayered with clay, wet
DP 3943 48 N/A 43 sC w
_ Red and tan, wet, medium to coarse sand with some gravel
DP 43-47 48 N/A 47 : GM w
fan to white fine to medium sand, interlayered with clay, wet
DP 47-51 48 N/A - 51 sC w
No Sample recovered
DP 51-55 48 N/A 65 N/A N/A
grey, hard well compacted clay, miocene clay Piezometer set at 57", screened
DP 55-60 60 NA 60 cL w from 47_57.'

Sample Type Codes: BA = Hollow-Stem Auger; DP = Dimﬁt Push;
Moisture Content Codes: D= Dry; M =Mois; W= Wet; S = Saturated




Boring/Well Number : BA-PZ-3B

BORING LOG

MACTEC

Page | of 1

Site Name: Borchole Start Date: 08/18/08 |Borehole Start Time: 0035 W am [ pMm
OLIN-Mcintosh, Alabama End Date: 08/18/08 End Time: 1015 - ¥ am T PM
Environmental Contractor: Geologist’s Name: Environmental Technician’s Name:
MACTEC Engineering and Consuiting FK MAYILA J MOORE"
Drilling Company: o Pavement Thickness (inches): Borehole Diameter (inches): Borehole Depth (feet):
Walker-Hill Environmental 3.5" 24'
Drilling Method(s): Apparent Borchole DTW (in feet Measured Well DTW (in fect after OVA (list model and check type):
Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well): ) NA . " fip
‘IDisposition of Drill Cuttings [check method(s)]: " ¥ Drum I~ Spread = Backfill I Stockpile ™ Other
_' (describe if other or mulliple items are checked):
Borehole Completion (check one): W well [ Grout I Bentonite IR Béckﬁl] I™ Other (describe)
PR =z
3 |38 1588 |23 =l Sample Description a 5
3 g6 S = ol - ,E: (include graiu size based on USCS, odors, staining, and other 7] s Comments
- = ,? 22 2 § o3 remarks) E Q
S |88 |T¢igéE 2 g E
FlEs] 3¢ = |2
’ . Fill Material, from borrow pit
HA 0-5 60 N/A 5 SM M
sand silt mix, backfill material from borrow pit 1 .
DP 5-10 60 N/A 10 SM M
greenish- grey soft, moist clay
DP 10-15 60 N/A 15 CL M
greenish-grey, wet soft clay, plastic, some fine sand present
DP 15-19 48 N/A 19 sC M
greenish-grey, wet, soft clay with inierlayered poarly graded fine
DP 19-23 48 N/A 23 {sand SC M
greenish, wet, soft clay, interlayered with poorly graded fine sand, . Piezometer set at 23", screened
oP | 2324 a8 N/A 24 |bottom 6" sandy clay ' SC M fror 13-23'

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push;
Moisture Content Codes: D = Dry; M = Moist; W =Wet; §= Saturated




- BORING LOG | | CPaelof 1
Boring/Well Number : BA-PZ-3C . . _

Site Name: Borehole Start Date: 08/17/08 |Borehole Start Time: . 1510 ™ aMm ¥ pM
OLIN-Mcintosh, Alabama End Date: 08/18/08 | End Time: 0935 M am ™ PM
Environmental Contractor: Geologist’s Name: Environmental Technician’s Name:
MACTEC Engineering and Consulting FK MAYILA J MOORE
Drilling Company: . Pavement Thickness (inches): Borehole Diameter (inches): . Borehole Depih (feet):
' Walker-Hill Environmental 35 o 4r
Drilling Method(s): Apparcnt Borehole DTW (in fect Measured Well DTW (in feet after OVA (list model and check type):
_ Hollow-Stem Auger, Direct Push { from soil moisture content): ’ water recharges in welf): NA - i mp
-IDisposition of Drill Cuttings [check method(s)]: ¥ Drum {~ Spread [~ Backfill - ¥ Stockpile I~ Other
(describe if other or multiple items are checked): ' ) . . ]
Borehole Completion (check one): WV Well [ Grout I Bentonite . Backfili ™ Other (describe)
173 : z
— B ~ iy
g | E¥ 5|3 w o N s | g
3 ] 3 BBl 23 =1 Sample Description Q £
= EF 1 S| Xy = (include grain size based on USCS, odors, staining, and other @» © Comments
= sZ18& 3|2 g 2 remarks) g g
g 2T 2 S = g 2
[ < = o @ 2 o
2|~ - 2
] Fill Material, from borrow pit
HA 0-5 60 N/A 5 SM M
sand silt mix, backfill material from borrow pil : :
bP 5-10 60 N/A 10 . ) SM M
greenish- grey soft, moist clay :
DP 10-15 60 N/A 15 cL M
greenish-grey, wet soft clay, plastic, some fine sand present
DP 15-19 48 N/A 19 . . SC M
greenish-grey, wet.- soft clay with interlayered poorly graded fine
DP | 19-23 48 N/A - 23 |sand - SC M
greenish, wet, soft clay, interlayered with poorly graded fine sand,
oP | 2327 48 N/A 27  |bottom 6" sandy clay 1o M
’ greenish-grey wet, poorly graded fine sand
DP 27-31 36 N/A 31 sC M
greenish -grey, wet, poorly grafrf fine sanf with layers of clay
DP 31-35 48 N/A 35 |present in sample - sC w
wet greenish grey fine sand :
DP 35-39 48 N/A 39 SC w
light grey, wet, poorly graded fine sand
DP | 39-43 48 N/A 43 spP w
Light grey, hard clay, miocene clay Pi t at 43° _
DP 4347 s N/A 57 - L W iezometer se 483' , screen 33

Sample Type Codes: HA = Hotllow-Stem Auger; DP = Direct Push;
Moisture Content Codes: D = Dry; M =Moist; W =Wer, S = Saturated




MACTEC

| BORING LOG | Pgelof 1
Boring/Well Number : BA-PZ-4B '

JSite Name: Borehole Start Date: 08/17/08 }Borehole Start Time: ) 1330. . AM ¥ pMm
OLIN-Mclntosh, Alabama . - End Date: 08/17/08 End Time: . 1415 " am ¥ PM
Environmental Contractor: ) Geologist’s Name: Environmental Technician’s Name: :
MACTEC Engineering and Consulting . FK MAYILA J MOORE
IDrilling Company: Pavement Thickness {inches): Borehole Diameter (inches): Borehole Depth (feet):
Walker-Hill Environmental ' _ 3.5 ' 24
Drilling Method(s): Apparent Borehole DTW (in feet Measured Well DTW (in feet after OVA (list model and check type):

Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well): . NA I fD
Disposition of Drill Cuttings [check method(s)]: _ ;;,' Drum ™ Spread ™ Backfil ' I™" Stockpile [~ Othe
(describe if other or multiple items are checked):

Borehole Completion (check one): ¥ wel [ Grou I~ Bentonite {7 Backfill T~ Other (describe)
! v =2
— t) = . .
£ |§5|.2182| % . 2| g
E g 2122 |23 3 Sample Description 2 g _
& ES | Sm| 2w = (include grain size based on USCS, odors, staining, and other & o Comments
3 = 182 HE @ remarks) 3 % ;
S 2T 2| ES 2 g 5
el - N = 2
Fi-ll Matenral, from borrow pit
HA 0-5 60 N/A 5 SM M
. sand silt mix, backfill material from borrow pit TO 8', dark grey clay,
ppP 5-10 60 N/A 10 |soft, very plastic ’ SM M
: Dark grey, soft clay, very plastic .
DP 10-14 48 N/A 14 CL M
same as above . .
DP 14-19 60 N/A - 19 . CL M
greenish, soft clay, interlayered with poorly graded fine sand ) .
DP 19-23 48 N/A 23 SC M
greenish-light grey, wet, poorly graded fine sand. : = 4 1at 24" d
op | 2324 | 48 | wa 24 : sp| ow | O

Sample Type Codes: HA = Hollow-Stem 'Augcr; DP = Direct Push;
" Moisture Content Codes: D =Dry; M =Moisl; W=Wet: S = Saturated




Boring/Well Number : BA-PZ-4C

BORING LOG

MACTEC

Page 1 of 1 ]

_|Site Name: Borehole Start Date: 08/17/08 |Borehole Start Time: 0905 W.-aMm I pM
OLIN-Mcintosh, Alabama End Date: 08/17/08 End Time: 1205 [ aM W PM
Environmental Contractor: : _ Geologist’s Name: Environmental Technician’s Name:
MACTEC Engineering and Consulting .FK MAYILA J MOORE
Drilling Company: Pavement Thickness (inches): Borehole Diameter (inches): Borehole Depth (feet):
Walker-Hill Environmental . 35" 43
- §Drilling Method(s): - Apparent Borehole DTW (in feet Measured Well DTW (in feet after OVA (list model and check type):
Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well): NA I~ FD
"[Disposition of Drill Cuttings [check method(s)]: ¥ Drum I Spread = Backfill I Stockpile I™ Otber
(describe if other or multiple items are checked):
Borehole Completion (check onc): W wel [ Grout ™ Bentonite |7 Backfil I~ ‘Other (describe)
® |~ 2
£ 1 EE(_5(32| ¥ . g | &
2 &3 % |23 - Sample Description 9 s
4 ;;_ & <] ol -] ol (include grain size based on USCS, odors, staining, and other 7] s Comments
o - ? 22 ) & remarks) . E Q
5 |88 |7s |28 L3 - g 2
® °FE g le 2 g
. 2 s
Fill Material, from borsrow pit .
HA 0-5 60 N/A 5 SM M
sand silt mix, backfill material from borrow pit TO 8', dark grey clay, .
DP 5-10 60 N/A 10 |soft, very plastic SM M
: Dark grey, soft clay, very plastic
DP 10-14 48 N/A 14 cL M
same as above
DP 14-19 60 N/A 19 CL M
greenish, soft clay, interlayered with poorly graded ﬁne.sand
DP 19-23 48 N/A 23 sC M
) greenish-lighl grey, wel, poorly graded fine sand
DP 23-27 48 N/A 27 SP w
greenish, wet, poorly graded fine sand grading into medium sand at|
DP 27-31 | 48 N/A 31 bottom of sample spP w -
greenish, wet, poorly graded fine sand, grading into medium sand
DP 31-35 48 N/A 35 SP w
] ght grey- tan , wet, poorly graded , medium size to coarse
DP 35-39 48 N/A 39 particles, at the bottom of sample 39", coarse sand with gravel SP w
ight grey, hard clay, interlayered with some fine sand, and a Piezometer set at 41' screene.d
DP 3943 48 N/A . 43 moderate composition of gravel, miocene clay. sC w from 31_41-'

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push;
Moisture Content Coc_ics: D=Dry; M= Moist; W=Wel, S==Sawrated




_ BORING LOG
Boring/Well Number : BA-MW-1A '

Page 1 of 1

1520 1. aM W pM™

Site Name: Borchole Start Date: 08/16/08 |Borehole Start Tine:
OLiN-Mcintosh, Alabama End Date: 08/16/08 End Time: 1800 " aM W pM
Environmental Contractor: Geologist’s Name: Fovironmental Technician's Name:
MACTEC Engineering and Consulting FK MAYILA
Drilling Company: Pavement Thickness (inches): Borehole Diameter (inches): Borehole Depth (feet):
Walker-Hill Environmental ' 3.5" 29

Drilling Method(s): Apparent Borehole DTW (in feet Measured Well DTW (in feet after

OVA (list model and check type):

Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well); NA ™ FD
Disposition of Drill Cuttings [check method(s)]: W Drum I~ Spread I Backfill I Stockpile I~ Other
N(describe if other or multiple items are checked):
Borehole Completion (check one): W well I Grout ™ Bentonite i~ Backfill I Other (describe)
2| - . =
e | ¥ 3% o = 5
B o w
E| g 2132 | 23 5 Sample Description 2 2
4 RN IR bt {include grain size based on USCS, odors, staining, and other @ E - Comments
o ) 1 & § g g 3 remarks) ) 3 o
k] 28 2| g= s g ]
S5 3| = % .
. Light brown, sandy clay
HA 0-5 60 N/A 5 SC D
light brown- reddish, sandy clay
DP 59 48 N/A 9 SC D
reddish, stiff and dry clay
DP 9-11 24 N/A 11 CL D
grey stiff silly clay, with orange streaks bottom turns red
DP 11-15 48 N/A 15 CL M
grey stiff clay grading into clayey silt
DP 15-19 48 N/A 19 ' ML M
poorly graded grey fine sand interiayered with clay
DP 19-23 48 NA 23 " 8C M
poorly graded grey fine sand grading into clay, bottom foot
2 23-27 48 NA 27 |contained silty clay sC M
. grey, moist, soft cléy, pieces of decomposed wood at approximately Well set at 29" screened from 19-
DP 27-29 24 N/A 29 |29 A BLS. OH M 29’

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push;
Moisture Content Codes: D= Dry; M= Moist; W= Wet; S= Satumted




ZAMACTEC

BORING LOG Pagelof T

Boring/Well Number : BA-MW-1B :
Site Name: Borehole Start Date: 08/16/08 |Borehole Start Time: 1230 T~ aM ¥ pMm

OLIN-Mcintosh, Alabama End Date: - 08/16/08 End Time: 1500 "' am ¥ M
Environmental Contractor: Geologist’s Name: Environmental Technician’s Name:

_ MACTEC Engineering and Consulting . FK MAYILA
Drilling Company: | Pavement Thickness (inches): Borehole Diameter (inches): Borehole Depth (feet):
Walker-Hill Environmental 35" 44

Drilling Method(s): Apparent Borehole DTW (in feet Measured Well DTW (in feet after OVA (list model and check type):

Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well): NA = FID
Disposition of Drill Cuttings [check method(s)]: ¥ Dnum {™ Spread {~ Backfill I Stockpile i~ Other
(describe if other or mudtiple items are checked): '

‘|Barehole Completion (check one): ' WV well . |7 Grout I~ Bentonite 1 Backfill ™ Other (describe)
1< A 2
4 E g 5 E w 14 G 22
E |58 [s% |3 g Sample Description 2 g
o B, g [P *m E (include grain size based on USCS, odors, staining, and other @ g Comments
ey e 2 B2 5 .
g g g 2 § % 95 g remarks) g- §
® o e 3 @, 1= %
Light brown, sandy clay
HA 0-5 60 N/A 5 sC D
ilight brown- reddish, sandy clay
DP 59 48 N/A 9 . SC D
reddish, stiff and dry ctay
DP 9-11 24 N/A 11 R CL D
grey stiff silly clay, with orange streaks bottom turiis red
DP 11-15 48 N/A 15 : CL M
grey stiff clay grading inlo clayey silt ) '
DP 15-19 48 NIA 19 ML M
poorly graded grey fine sand interlayered with clay
DP 19-23 48 _N/A 23 SC - M
poorly graded grey fine sand grading into clay, bottom foot
DP | 2327 | 48 | NA 27 fcontained silty clay : . sC M
grey, moist, soft clay, pieces of decomposed wood at approximately]
DP 27-29 24 N/A 23 |28 ftBLS. ’ OH M
grey, moist, soft clay, pieces of decomposed wood graded in soil
DP 29-31 24 N/A sample, wet OH w
31
poorly graded, ight brown, fine 1o medium sand, wet
DP 3%-35 48 N/A - SW w
351
) poorly graded, tan to light orange, medium grade sand, wet
P | 3530 | a8 | na /f sP | ow
. /39
| ) \ poorly graded, light orange medium grade sand, wet
pp | asa3] a8 | wNa | - SP w
43
. ‘ No sample, sample fell to the ground while retrieving the poly tube
DP | 4344 0 NIA 4‘4/ from the SS core, light orange wet coarse sand with gravel. GP w Well set at 44', screened 34-44'

M .

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push; - OUL( (¢

Moisture Content Codes: D = Dry: M = Moist; W= Wet;, S = Sawurated — m ,w
S




MACTEC

' BORING LOG Pagelof ___ J
Boring/Well Number : BA-MW-1C
Site Name: Borehole Start Date: 08/13/08 |Borehole Start Time: 1400 ™ aM ¥ »Mm
OLIN-Mcintosh, Alabama Eod Date: 08/13/08 End Time: 1815 7 aM ¥ PM
Environmental Contractor: Geologist's Name: Environmenta! Technician's Name:
MACTEC Engineering and Consulting ) FK MAYILA
Driflng Company: : Pavement Thickness (inches): Borehole Diameter (ieches): Borehole Depth (feet):
Walker-Hill Environmental 3.5" : 67
Drilling Method(s): Apparent Borehole DTW (in feet Measured Well DTW (in fest after OVA (list model and check type):
Holtow-Stem Auger, Direct Push | from sofl moisture content): water recharges in well): NA I~ rmD
Disposition of Drilf Cuttings {check method(s)]: . Drum T Spread I Backfill I~ Stockpile - Other
_{(describe if other or multiple items are checked):
Borehole Completion (check one): WV Wet [ Grout . Bentonite I Backill I™ Other (describe)
< g
7] - w =] < 8
: 35|23 £ i 8|2
=2 iTian & <3 Sample Description @ 5 Comments
:; o} & ? 5 ? = (incinde grain size based on USCS, odors, steining, and other remarks)| % a .
3 |g2|-S|zs g 2| s
® &= [] 2 i =3 g
"<\ ~ E»
Light brown, sandy clay
HA 0-5 60 N/A 5 SC D
light brown- reddish, sandy clay
DP 5-9 48 N/a 9 sC D
. jreddish, stiff and dry clay
DpP 9-1§ 24 N/A 11 CL D
grey stiff silty clay, with orange streaks bottom tumns red
DP 11-15 48 N/A 15 cL M
grey stiff clay grading into clayey silt
Dbp 15-19 48 N/A 19 ML M
poorly graded grey fme sand interlayered with clay
bp 19-23 48 N/A 23 5C M
poorly graded grey fine sand grading into clay, bottom foot contained
op | 2327 | 48 N/A 27 |sity clay sc M
grey, moist, soft clay, pieces of decomposed wood at approximately
pe | 2729 | 24 N/A 29 |29fBLS. OH M
Qrey, moist, soft clay, pieces of decomposed wood graded in soil
DP | 29.31 24 N/A sample, wet . OH w
31
poorly graded, light brown, fine to medium sand, wet
DP 31-35 48 N/A Sw w
35
poorty graded, tan to light orange, medium grade sand, wet
DP 35-39 48 N/A SP w
39
poorty graded, light orange medium grade sand, wet
DP 3943 48 N/A SP w
43
No sample, sample fell to the ground while rebieving the poly fube
pp 43-47 0 N/A 47  |from the SS core, Eght orange wet coarse sand with gravel. GP W
Light tan, wet medium to coarse sand with gravel, gravel only from
47-51 | 48 N/A 51 l47'10475 GP w
light tan to white medium coarse sand with gravel < 5%
51-55 48 N/A 55 - GW w
3 ‘wet, well graded gravel with sand, gravel up to 1.4" in diameter
55-59 | 48 N | C 59 oW W
wel, well graded grave! with sand, pea aravel, large pieces up to 1.2
53-63 48 N/A " GwW w
‘-/\ 63
soft grey clay. with some organic matter i i ' 64" :
63-67 48 A 67,,, oM w well installed a 634 , screened 54

Sample Type Codes: HA = Hollow-Stem Auger; DP = Dircor Push;
Moisture Content Codes: D = Dry; M= Moist; W=Wei; S= Satrated




Boring/Well Number : BA-MW-2B

BORING LOG

MACTEC

Page 1 of 1

Site Name: Borehole Start Date: 07/31/08 }Borehole Start Time: 09:45 W am [ pMm
OLIN-McIntosh, Alabama ~ EndDate: 07/31/08 End Time: 13:00 = amM W PM
Environmental Contractor: Géologist’s Name: ) Environmental Technician’s Name:
MACTEC Engineering and Consulting FK MAYILA Jeff Moore
- [Driliing Company: Pavement Thickness (inches): Borehole Diameter (inches): Borehole Depth (feet):
Walker-Hill Environmental 35" 24.3'
Drilling Method(s): Apparent Borehole DTW (in feet |Measured Well DTW (in feet after OVA (list model and check type):

Hollow-Stem Auger, Direct Push | from soil moisture content): " water recharges in well): NA I~ FD
Disposition of Drill Cuttings [check method(s)]: ™. Drum I~ Spread I~ Backfill I™ Stockpile I~ Other
(describe if’ other or multiple items are checked): )

Borehole Completion (check one): F well T~ Grout I Bentonite .. |~ Backfill I~ Other (describe)
4 2
— B ]
g |EE€| _21|%w o o s | &
2 EZ g 2| aX 1 Sample Description - Q g
5 £7 | S2n|i= = (include grain size based on USCS, odors, staining, and other n 3 Comments
= 2% 22 ) & remarks) S Q
S 3 =< Zs & o 35
~ o5 o & =] =4
3|= : _ 1=
Berm fill material, Ciay, CL fed brwon to 4' then brownish grey 1o 5
HA Q-5 60 N/A S |, moist, medium plasticity, soft, fine CL M
Clay, greenish brown, soft, moist, medium plasticity, soft fne as
o] 59.5 54 N/A 9.5 |above CL M
Clay, greenish brown, soft, moist, medium plasticity, soft fne as
DP }9.5-14.5 60 N/A 14.5 |above CL M
: 14.5- Fat Clay, CH, dark grey, moist to wet, fine 100 % fines
DP ' 48 N/A 18.5 . ’ CH w
18.5 . .
18.5- as above fo 17', then a layer of organics, black to 17.5' then clay
DP 77- 5 48 N/A 22.5 |with silt ,CL, greenish grey, wet 20% sand CL w
225 Poorly graded sand, with thin zones of fal clay CH, clay layers are
DP | 43 | 48 | NA 243 [thicker toward bottom of sample, ' cH | w . |Setwelat 24 screened fromid-24'

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push;
Moistare Content Codes: D =_Dry;' M = Moist; W = Wet; S = Saturated



ﬂ ‘::,:

MACTEC

BORING LOG S Pt 1
Boring/Well Number : BA-MW-2C _ :
Site Name: . Borehole Start Date: 07/20/08 |Borehole Start Time: : 1222 |- aM W pMm
OLIN-McIntosh, Alabama Erd Date: 07/30/08 End Time: 16:00 I am K pMm

Environmental Contractor: Geologist’s Name: Environmental Technician’s Name:

MACTEC Engineering and Consulting FK MAYILA Jefl Moore
Drilling Company: ' Pavement Thickness (inches): Borehole Diameter (inches): Borehole Depth (feet):

Walker-Hill Environmental ' ‘3.5 47

Drilling Method(s): Apparent Borehole DTW (in feet Measured Well DTW (in feet after OVA (list model and check type):

Hollow-Stem Auger, Direct Push | from soil moisture content): _ water recharges in well): NA ™ riD
Disposition of Drifl Cuttings fcheck method(s)]: & Drum I~ Spread [~ Backfill I~ Stockpile { Other
(describe if other or multiple items are checked):

Borehole Completion (check one): . W well {7 Grout { Bentonite " Backfill ™ Other (describe)
< 2
0 = .
g |2¢ 8 |B o = L % =
3 s 312 |aZ ] Sample Description 9] g
5 85 |39l % = (include grain size based on USCS, odors, staining, and other w 2 Comments
3 =T e o 2 g 3 remarks) .5 e
~ o2 - o = % o =]
3 L= < R @ ka2 g a
°|=F 51 2 g
e -
Berm fill material, Clay, Cl, red brwon to 4' then brownish grey to 5'
HA 0-3 60 N/A 5 |, moist, medium plasticity, soft, fine CL M
Clay, greenish brown, soft, moist, medium plasticity, soft fne as
DP 5-9.5 54 N/A 9.5 fabove CL M
: Clay, greenish brown, soft, moist, medium plasticity, soft fne as
DP [9.5-14.5] 60 N/A 14.5 |above _ _ cL M
14.5 Fat Clay, CH, dark grey, moist to wet, fine 100 % fines
DP . 48 N/A 18.5 . CH w
18.5 '
18.5- as above {0 17’ then a layer of organics, black to 17.5' then clay
DP 22 '5 48 N/A 22.5 jwith silt ,CL, greenish grey, wet 20% sand cL w
.22 5 Poorly graded sand, with thin zones of fat clay CH, clay layers are
PP N 6 5 48 N/A 26.5 {thicker toward bottom of_sample,_ CH w
26.5- : As above, alternating to poorly graded sand {SP) and Fat Clay, CH
bpP 30' s 48 | N/A 30.5 |with sand, saturated. SP,CH S
30.5- Poorlj graded sand with greenish grey saturaled fines, thin layers :
DP 34' 5 48 N/A 34.5 |of Fat Clay, mixed with sand SP,CH w
No Recovery : ’
P | 5| o N/A NA | A
No Recovery
op | BE | N/A A | Na
42.5 425
425 No Recovery
DP - 0 N/A N/A N/A | well set at 44", screened 34-44°
447 : 44.7

Sample Type Codes: HA = Hollow-Siem Auger; DP = Direct Push;
Moisture Content Codes: D = Dry; M= Moist: W= Wet; S= Saturated




Boring/Well Number : BA-MW-3B

BORING LOG

Pagelof _ 1

Borehole Start Time:

V- aM = pMm

Site Name: Borehole Start Date: 08/04/08 07:20
OLIN-Mcintosh, Alabama End Date: 08/04/08 End Time: 09:15 Moam ™ pm
Environmental Coptractor: Geologist's Name: Environmental Technician’s Name:
MACTEC Engineering and Consulting FK MAYILA ' Jeff Moore
Drilling Company: Pavement Thickness (inches): Borehole Diameter (inches): Borehole Depth (feet):
Watker-Hill Environmental 35" 242
Drilling Method(s): Apparent Borchole DTW (in feet IMeasured Wel DTW (in feet after OVA (list model and check type):

Holiow-Stem Auger, Direct Push § from soil moisture content): watcr recbarges in well): NA 7~ FID
Disposition of Drill Cuttings [check method(s)): ¥ Drum [™ Spread I Backfil I Stockpile [~ Othe
(describe if other or multiple items are checked): :

Borehole Completion (check one): ¥ Well [ Grout W Benlonite I~ Backfill ™ Other (describe)
w | Z
¢ |EE|_5|%2| ¥ » g | 8
2 SE158 =3 3 Sample Description 2 g
& B & Al o] = (include grain size based on USCS, odors, staining, and other w o Comments
= =P 1823 e e remarks) S o
« .2 - 3 z o ] S
L] =1 2z Ta = g 2
® e B [ @ e
3|® -1k
Red Brown Berm Fill, Clay, high plasticity
HA 0-5 60 N/A 5 CH M
Red Brown Berm Fili, Clay, high plasticity, moist fine fat clay, (CH)
DpP 5-9.5 54 N/A 95 CH M
Same as above, dark grey
DP }9.5-145 60 N/A 145 CH M
Fat Clay, CH, dark grey, wet, fine, 5% fine sand, 95% fines
DP 14.5-15 48 N/A 15 CH w
Same as Above, soil content exhibiting slight mica content
DP 15-19 48 N/A 19 CH w
’ Fat Clay with sand, CH, dark geenish grey, wet, fine, 25% fine
bP 19-23 48 N/A 23 sand, slight mica content CH w’
No Recovery
DP |23-242f O N/A 242 N/A N/A | wellinstalled 24", screened 14-24

Sample Type Codes: HA = H.ol]ow-Slem Auger; DP = Direct Push;
Moisture Content Codes: D= Dry; M =Moist;, W= Wet, S= Saturated




Boring/Well Number : BA-MW-3C

MACTEC

BORING LOG Page | of 1

Site Name: Borehole Start Date: 08/01/08 {Borehole Start Time: 07:30 ¥ am I pm
OLIN-McIntosh, Alabama End Date: 08/01/08 End Time: 1215 T am M puM
Environmental Contractor: Geologist's Name: Environmental Technician's Name:
MACTEC Engineering and Consulting FK MAYILA Jeff Moore
Drilling Company: Pavement Thickness (inches): Borehole Diameter (inches): Borehole Depth (feet):
Walker-Hill Environmental 35" 43'
Drilling Methad(s): Apparent Borebole DTW (in feet Measured Well DTW (in feet after OVA (list model and check type):
Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well): NA | 15)
‘{Disposition of Drill Cuttings [check method(s)]: IV Drum I™ Spread [~ Backfill T~ Stockpile ™ Other
(describe if other or multiple items are checked):
[Borehole Completion (check one): W well |7 Grout ™ Bentonite ™ Backfill [ Other (describe)
14 =
1~
14 5 |3 w o . 5 =
2 S ER = W 3 Sample Description 9} g
s 586 | Swm| *wm = (include grain size based on USCS, odors, staining, and other 7 s Comments
':g = ,? £ ® ) E remarks) .5 Q
= 22 2 T3 = g 2
L o= [ 13 e o
o} ~ = 3
Red Brown Berm Fill, Clay, high plaslicity
HA 0-5 60 N/A 5 CH M
Red Brown Berm Fill, Clay, high plasticity, moist fine fat clay, (CH)
DP 595 54 N/A 9.5 CH M
Same as above, dark grey
DP ]9.5-14.5] 60 N/A 14.5 CH M
Fat Clay, CH, dark grey, wet, fine, 5% fine sand, 95% fines
DP 14.5-15 48 NIA 15 CH w
Same as Above, soil content exhibiting slight mica content
DP 15-19 48 | NA 19 CH w
Fat Clay with sand, CH, dark geenish grey, wet, fine, 25% fine
DP 19.23 48 N/A 23 |sand, slight mica content CH w
No Recovery
DP 23-27 0 N/A 27 N/A N/A
Poortly graded sand, SP, dark greenish grey, wet, fine soil with
DP 27-31 48 N/A 31 ]slight mica content 5P w
Same as Above, SP
DpP 31.35 48 N/A 35 spP w
Same as Above, with increased mica content
DP 35.39 48 NIA 39 SP w
poortly graded sand {(SP) , pale brown, wet, >95% fine sand, <5% Well set at 42, screened from 32-
DP 39-43 48 N/A 43  |fines, with a 2" layer of compact fat clay mixed with gravel SP,CL w 4

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push;
Moisture Content Cedes: D = Dry; M= Moist;, W= Wet;, S = Satrated




Boring/Well Number : BA-MW-4B

BORING LOG

A MACTEC

Page | of i

Site Name: ‘|Borehole Start Date:: 08/05/08 |Borehole Start Time: 7:30 ¥V aMm [~ pPM
OLIN-Mcintosh, Alabama " End Date: 08/05/08 End Time: 11:30 W oaM T pM -
Environmental Contractor: Geologist’s Name: Environmental Technician’s Name:
MACTEC Engineering and Consuiting FK MAYILA J MOORE
Drilling Company: ’ Pavement Thickness (inches): Borehole Diameter (inches): Borehole Depth (feet):
Walker-Hill Environmental . 3.5" 26.4'
~ |Dritting Method(s): Apparent Borehole DTW (in feet Measured Well DTW (in feet after OVA (list model and check type):
Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well): NA ™ fAp
* Disposition of Drill Cuttings [check method(s)}: #% Drum " Spread I~ Backfill I~ Stockpile I other
. (describe if other or multiple items are checked): '
Borehole Completion {check one): ¥ wett I Grout ™ Beatonite T~ Backfill ™ Other (describe)
w . Z
. - B o
v [5¢]| _E|3w g - g | g
2 |82 |88 |3 1 Sample Description 2 g
> 55 | & o ol = (include grain size based on USCS, odors, staining, and other @ ] Comments
:.] ® .g 2 3 'E. 2 § remarks) ’ 3 Q
b~ (=3 < o @ = g E
] =z 13 w 2 [
: Fill material from borrow pit
HA 0-5 60 N/A 5 SM - M
. Fill material encountered natural ground at 9.5
DP | 595 54 N/A 9.5 ’ SM M
Dark grey- greenish grey, clay with fine sand
DP |9.5-14.5] €0 N/A 14.5 sC M
14.5- No Recovery
DP iy 0 N/A 16.5 N/A NIA
15.5 :
15.5- Dark grey- greenish grey, clay with fine sand .
bP ’ 48 N/A 10.5 . - 8C M
19.5 :
19.5- light grey,poorly graded fines to medium size soil, wet, sand with
DP ,,3' 5 48 N/A 23.5 |some organic material SM w
ight grey- brownish wet poorly gradedsand, medium size with some| Y 3
3.5- ; o Well set at 26", ed from 16-
DP 22 6.4 35 N/A 26.4 |organic material and <5% gravel ( tan)- : SM W e seta screen

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push;
Moisture Content Codes: .D =Dry; M= Moist; W=Wet; S§= Saturated




MACTEC

BORING LOG Pagelof _ L
. Boring/Well Number : BA-MW-4C
Site Name: . : - |Borehole Start Date: 08/04/08 |Borehole Start Time: 1220 - aMm ¥ pMm
OLIN-Mcintosh, Alabama End Date: 08/04/08 End Time: 1530 ™ aM ¥ pM
{Environmental Contractor: Geologist’s Name: . : Environmental Technician’s Name:
MACTEC Engineering and Consutting FK MAYILA : J MOORE
"§Drilling Company: ) Pavement Thickoess {inches): Borehole Diameter (inches): ) Borehole Depth (feet):
Walker-Hill Environmental . 3.5 N 435
Drilling Method(s): Apparest Borchale DTW (in feet Measured Well DTW (in fect aficr OVA (list model and check type):
Hollow-Stem Auger, Direct Push | from soil moisture content): | water recharges in well): . NA ) I FiD
Disposition of Drifl Cuttings [check method(s): - {¥ Drum [~ Spread ™ Backfill- ™ Stockpile I~ Other
' (describe if other or multiple items are checked): . )
“IBorehole Completion (check one): W well T Grout [ Bemtonite 1™ Backfll I Other (describe)
w | Z
R B |
2 |EE|_2 |8y g - g | =
3 SE|E% |23 -1 Sample Description a 2
s B | &w| Yy = (inclnde grain size based on USCS, odors, staining, and otber tn 3 Comments
- = E é‘; 2 89 4 remarks) E 9
S 2= e | g & 2 T 8
@ o= e » 2 o
- 2
Fill mateniat from borrow pit
HA 0-5 60 N/A 5 ’ SM M
{Filt material encountered natural ground at 9.5'
DP 5-9.5 54 N/A 9.5 : SM M
Dark grey- greenish grey, clay with fine sand
DP  |9.5-14.5 60 -1 NA 145 SC M
14.5. ’ No Recovery
DP . 0 N/A 15.5 . N/A N/A
15.5
15.5- Dark grey- greenish grey, clay with fine sand :
DP ' 48 NA 19.5 : sc M
19.5
19.5- ilight grey,poorly graded fines to medium size soil, wet, sand with
DP | o 48 NA 235 |some organic material M w
235, _ light grey- brownish wet poorly gradedsand, medium size with some .
DP 275 48 N/A 27.5 jorganic malerial and <5% gravel ,( tan) SM w
275. 1 light tan, wet, medium- coarse sahd. <5% gravel no fines
- DP ' 48 N/A 31.5 SpP w
315 . )
31.5- light tan wet, poorly graded coarse sand <15% gravel, no fines, a
o] 3 5' 5 48 N/A 35.5 |piece of clay at bottom of sample 1 sP w
35.5- No Recovery
DP 36 . N/A 385 N/A N/A
38.5 .
38.5- - JLight tan, wet, poorly graded coarse sand, .5 foot of gravel layer, at
DP y 24 N/A 40.5 {40405 SP w
40.5 )
40.5- ) : - |light grey- tan, clay, hard clay, very stiff )
DP 43' 5 36 N/A 435 . CH w  |wel sel al 40, screened 30-40'

Sample Type Codes: HA = Hollow-Stem Auger, DP = Direct Push;
Moisture Content Codes: D= Dry, M= Moist; W= Wert; S = Saturated




Boring/Well Number : BA-MW-5B

'BORING LOG

MACTEC

Page 1 of 1 .

Site Name: Borehole Start Date: - 08/07/08 |Borehole Start Time: 1420 . aMm W pMm
OLIN-McIntosh, Alabama End Date: . 08/07/08 - End Time: 1500 - AM W PM
Environmental Contractor: Gebologist’s Name: Environmental Technician's Name:
MACTEC Engineering and Consulting FK MAYILA J MOORE
Drilling Company: Pavement Thickness (inches): Borehole Diameter (inches): Borehole Deptb (feet):
Walker-Hill Environmental _ 35" 25
Drilling Method(s): Apparent Borchole DTW (in feet Measured Well DTW (in fezt after OVA (list model and check type):
Hollow-Stem Auger, Direct Push { from soil moisture content): water recharges in well): NA ™ riD
|Disposition of Drill Cuttings {check method(s)}: ¥ Drum ™ Spread T~ Backfill ™ Stockpile I~ Other
“Ndescribe if other or multiple items are checked):
Borehole Comapletion (check one): ¥ well | Grou I Bentonite 7 Backfil I Other (describe)
w | X
g g¢ 58w 4 % 5
2 3 2 2123 ] Sample Description 2 s
& BE5 |8 = “w = (include grain size based on USCS, odors, staining, and other o 3 Comments
g ’-'-1?. _g 3 § E_ % E rfzmnrks) g g
o L= =2 5.1 2 =l [
. 41~ - =1
Fii material from borrow pit
HA 0-5 60 N/A 5 : SM M
) Fill materia! from borrow pit
oP 5-10 60 N/A 10 SM M
dark greenish grey clay cutlings
DP 10-14.5 54 N/A 14.5 CL M
Dark grey- greenish clayey sand, interiayered with zones of clay
bP 14.5-19] .54 N/A 19 land fine sand, poorly graded fine sand SC M
. light grey -tan, wet, medium to coarse sand no fines, poorly graded
bP 19-23 48 N/A 23 |sand SpP w
light tan, wet, medium poorly graded sand .
bP 23-25 48 N/A 25 SP W |Wellset at 24', screened 14-24

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push;
Moisture Content Cades: D =Dry; M = Moist; W= Wet; §= Saturated




'MACTEC

BORING LOG Pastol__ 1

Boring/Well Number : BA-MW-5C

Site Name: Borehole Start Date: 08/05/08 |Borehole Start Time: 1430 T~ am ¥ pPMm
' OLIN-Mcintosh, Alabama End Date: 08/06/08 End Time: 1015 M oam T pM
Environmental Contractor: Geologist’s Name: Environmental Techpician’s Name:
MACTEC Engineering and Consulting FK MAYILA J MOORE
Drilling Company: Pavement Thickness (inches): Borehole Diameter (inches): Borehole Depth (feet):
Walker-Hilt Environmental 3.5" 375
Drilling Method(s): ) Apparent Boreliole DTW (in feet Measured Well DTW (in feet after OVA (list model and check type):

Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well): . NA ™ rip
Dispésition of Drill Cuttings [check method(s)]: 7 Drum I~ Spread { Backfil : I Stockpile - I~ Other
(describe if other or multiple items are checked): '

Borehole Completion (check one): ¥V Wel T Grout I” Bentonite I Backfill : I Other (describe)
» i »
— = — ) =~
e 155|.2|3¢| ¢ iy | &
3 5 2|lse]23 - Sample Description Q 2
5 87 | & | ® = = (include grain size based on USCS, odors, staining, and other 2 a Comments
- =9 ] 2 g » remarks) E e
e .0 = o [ © °
% 1 2% s 1E° = g | 2
L= 51¢ 2 E
Fill material from borrow pit
HA 0-5 60 N/A 5 SM M
. Fil materiat from borrow pit
DP 5-10 - 60 N/A 10 SM M
) dark greenish grey clay cuttings .
bpP 10-14.5 54 N/A 14.5 CL M
- Dark grey- greenish clayey sand, interlayered with zones of clay
DP :[i4.5-19f 54 .| NA 19 [and fine sand, poorly graded fine sand : sC M
: Eght grey -tan, wet, medium to coarse sand no fines, poorly graded
DP 19-23 48 N/A 23 [sand SP w
light tan, wet, medium poorly graded sand :
DP 23-27 48 N/A 27 SP w
fight tan wet medium poorly gratled sand
P | 2731 48 | N 31 : : serow
31-32.5' tan medium coarse poorly graded sand 32.5-35' white,
DP 31-35 48 N/A 35 |poorly graded fine sand, compact SP w
_ white poorty graded very fine sand, compact, hard to penetrate WELL SET AT 37, SCREENED
pp | 3538 ] 36 | wa 38 . . e | w RN s
white poorly graded very fine sand interlayed with some clay at
DP | 38-4] 36 NiA 41 |bottom of sample . sC w

Sample Type Codes: HA = Hollow-Stem Auger: DP = Direct Push;
" Moisture Content Cades: D = Dry; M= Moist; W= Wet; S = Saturated




MACTEC

BORING LOG Pagelol 1

. Boring/Well Number : BA-MW-6B

Site Name: Borehole Start Date: 08/14/08 |Borehole Start Time: 1130 WV aM I pMm
OLIN-Mcintosh, Alabama End Date: 08/14/08 ' End Time: 1400 I aMm M PM
Environmental Contractor: Geologist’s Name: Environmental Technician’s Name:
MACTEC Engineering and Consulting FK MAYILA . J MOORE
IDrilling Company: Pavement Thickness (inches): Borehole Diameter (inches): - Borehole Depth (feet):
Walker-Hill Environmental 35" 25
- |Drilling Method(s): ) Apparent Borehole DTW (in feet Measured Well DTW (in fect after OVA (list model and check type):
Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well): NA I~ riD
“IDisposition of Drill Cuttings {check method(s)T: ¥ Drum I~ Spread [~ Backfill I Stockpile [~ Other
(describe if other or multiple items are checked): ]
Borehole Completion (check one): ¥ well I Grout I” Bentonite r':_ Backfil I~ Other (describe)
— m O P ol §
4 3= 3 E w o @ b4
E g 2182 |2z g - Sample Description 2 g
5 B ® [« = ol - ol (include grain size based on USCS, odors, staining, and other @ [ Comments
oy F .g 83 E 2 z remarks) 5 2
S = < 5@ = g 2
o R a3 » =3 1
oI 2
Fill matenal from bomrow pit
HA 0-5 60 N/A 5 SM M
Fill material from borrow pit
DP | 5-8 €60 N/A 8 SM M
Dark brown maoist clay, fight plasticity
DP 8-10 54 N/A 10 CL M
dark brown moist clay, high plasticity :
bpP 10-14 54 N/A 14 . CL M
same as above
DP 14-19 48 N/A 19 ' CL M
No recovery : ’
DP 19-23 0 N/A 23 N/A - N/A
. dark grey to greenish medium sand, wet, interlayed with poorly Well set at 25' . ed from 15-
DP | 23-25 24 NIA 25 lgraded fine sand. : sp wo, 5? setat 2o, screen m

Sample Type Codes: HA = Hollow-Stem: Auger; DP = Direct Push:
Moisture Content Codes: D= Dry; M = Moist; W= Wet;, S = Saturated




MACTEC

. BORING LOG _ Pagelof 1
- Boring/Well Number : BA-MW-6C '

Site Name: Borehole Start Date: 08/14/08 |Borehole Start Time: 0805 VM am [T pMm
' OLIN-Mclintosh, Alabama . End Dafe: 08/14/08 End Time: 1045 ¥ oam [~ PM
Environmental Contractor: Geologist’s Name: Environmental Technician's Name:
_ MACTEC Engineering and Consutting ) FK MAYILA : J MOORE
IDrilling Company: ' Pavement Thickness (inches): Borehole Diameter (inches): ’ Borehole Depth (feet):
Walker-Hill Environmenial 35" 51
Drilling Method(s): Apparent Borchole DTW (in fect Measured Well DTW (in feet after OVA (list model and check type):

Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well): NA ™ fD
Disposition of Drill Cuttings [check method(s)): . ¥ Drum I~ Spread i~ Backfill I~ stockpile . ™ Other
(describe if other or multiple items are checked): )

Borehole Completion (check one): ¥ Well [ Giouw I Bentonite ™ Backfill I Other (describe)
@ 2
-0 1] o
g 2ae 3% w =4 . = )
3 5 k| 2|2 3 -1 Sample Description a z
13 B Sx o = ,:: (include grain size based on USCS, odors, staining, and other v s Comments
o = 4 & 5 29 s remarks) E g
k-] 2732 < 7 A = -3 2
(4 < 13 U3 =2 I
< |~ S
Fill material from borrow pit
HA 0-5 60 N/A 5 ‘ SM M
) : Fill material from borrow pit
DP ..5-8 60 N/A 8 SM M
Dark brown moist clay, light plasticity :
DpP 8-10 54 N/A 10 CL M
dark brown moist clay, high plasticity
PP 10-14 54 N/A 14 - CL M
same as above
DP -| 14-19 48 NA 19 CL M
: _|No recovery
DP 19-23 4} N/A 23 - N/A N/A
 |dark grey to greenish medium sand, wet, inlerlayed with poorly
bp 23-27 48 |- N/A 27 |graded fine sand SP w
grey poorly graded medium- coarse sand, wel
DP 27-31 48 N/A 31 SP w
light brown, greyish poorly graded medium coarse sand, wet
DP 31-33 48 N/A 35 SP w
same as above :
DP 35-39 48 N/A 39 SP w
well graded gravel with <5% sand, 42-43' grey poo'riy graded fine - :
DP 39-43 48 N/A 43 |sand GwW w
: : Poarly graded white fine sand : ' er R
oP 43-47 48 NA 4 . sp w \‘;V;.all set at 44 screened from 34
Poorly graded white fine sand
DP 47-51 48 N/A 51 : SP w

‘Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Pusk;
Moisture Content Codes: D= Dry; M = Moist; W= Wet; $= Sawrated




6 ' BORING LOG Pagelof __ 1
- Boring/Well Number : BA-MW-7B
‘|Site Name: _ Borehole Start Date: 08/15/08 |Borchole Start Time: 1350 m aMm W pMm
OLIN-Mclintosh, Alabama End Date: 08/15/08 End Time: 1510 I~ am W PM
_{Environmental Contractor: Geologist’s Name: Environmental Technician’s Name:
- MACTEC Engineering and Consuling FK MAYILA J MOORE
Drilling Company: Pavement Thickness (inches): Borehole Diameter (inches): Borehole Depih (feet):
Walker-Hill Environmental 35 25
Drilling Method(s): Apparent Borehole DTW (in feet ~ [Mcasured Well DTW (in feet afier OVA (list model and check type):
Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well): . NA ™ FiD
|Disposition of Drilt Cuttings [check method(s)]: ¥ Drum I Spread ™ Backfill I Stockpile . I~ Other
(describe if other or multiple items are checked): : .
[Borehole Completion (check one): . well [T Grout T~ Bentonite T~ Backfil ™ Other (describe)
w | 4
4 E g S E 7] 4 % )
3 3 3 22X ] Sample Description Q £
5 B & S ol = (include graio size based on USCS, odors, staising, and other » e Comments
: = E 2 § E g E remarks) 5 Q
T |88 $|E° € g | &
Fill material from borrow pit
HA 0-5 60 N/A 5 - - SM M
Dark grey- greenish, moist, soft clay, highly plastic
DP 5-9 - 48 N/A 9 SM M
greenish, maist, soft clay, highly plastic
DP 9-11 24 N/A 11 ] ) CL M
greenish, wet, poorly graded, fine sand imerlayed with 6 later of
DP 11-15 48 N/A 15 |[clay CcL w
grey, wet, poorly graded medium sand .
DP 15-19 48 N/A 19 ° ’ SP w
. same as above
DP 19-23 48 N/A 23 . : SP w
) ) : light grey .wet, poorly graded medium sand ; 25! 1
OP 2325 | 24 | NA 25 Sp | w  [poinetaledatas, sereensd 15

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Pusk;
Moisture Content Codes: D= Dry; M = Moist; W= Wet; § = Sawrated




MACTEC

BORING LOG Pagelof 1

Boring/Well Number : BA-MW-7C

Site Name: Borehole Start Date: 08/15/08 |Borehole Start Time: 0750 ¥V AM 1 pPMm
' OLIN-McIntosh, Alabama End Date: 08/15/08 End Time: 1055 M am M
!Envimnmemal Contractor: Geologist’s Name: Environmental Technician's Name:

MACTEC Engineering and Consulling FK MAYILA J MOORE
Drilling Company: Pavement Thickness (inches): Borehole Diameter (inches): ’ Borehole Depth {feet):
Walker-Hill Environmental 35" 55

Drilling Method(s): : Apparent Borehole DTW (in fest Measured Well DTW (in feet after OVA (list model and check type):

Hollow-Stem Auger, Direct Push | from soil moisture content): waler recharges in well): NA ™ FiD
Disposition of Drill Cuttings [check method(s)}: ¥ Drum ™ Spread [~ Backfill " Stockpile i~ Other
(describe if other or multiple items are checked):

Borehole Completion (check ope): ¥ well T Grout [7 Bentonite -1 Backfiti {7 Other (describe)
2 z
- 8 ~~ [l
¢ {EE| _21%¢ 5 o s | &
2 55 |82 {2l 9 Sample Description Q g
3 B & & ol = E : (include grain size hased on USCS, odors, staining, and other K4 L4 Comments
':! 5 E 5 § E' g E remarks) E': Q
-] 6T = T A = T 2
o = & a =3 [
2|~ 3
Fill material from borrow pit
HA 0-5 60 N/A 5 . SM M
Dark grey- greenish, moist, soft clay, highly plastic
DP 5-9 48 N/A 9 SM M
greenish, moist, soft clay, highly plastic
DP 9-11 24 N/A 11 | c M
greenish, wet, poorly graded, fine sand interiayed with 6" later of
DP 11-15 48 N/A 15 |[clay cL w
. grey, wel, poorly graded medium sand
DP 15-19 | 48 N/A 19 SP W
same as above
DP 19-23 48 N/A 23 ) spP w
light grey ,wet, poorly graded medium sand
DP 23-27 48 N/A 27 sp w
light tan- grey mix, wet, poorly graded medium sand
bP 27-31 48 N/A 31 SP w
light tan, wet, poorly graded medium sand !
DP 31-35 48 N/A 35 : sp W
light grey- tan, wet, poorly graded sand with coarse sand mix to
DP }'35-39°| 48 N/A 39  |[fine gravel content {<5%) sp w
: light grey- tan, wet, poorly graded medium- coarse sand with some
pp 39-43 48 N/A 43 |gravel {(<5%) - SsP w
dark grey, coarse sand, poorly graded with some gravel {(>15%) I install 45 d
DP 4347 8 NA 47 ap W Well installed 33t5'_54,5'screene from
poorly graded , fine white sand
DP 47-51 48 N/A 51 - . SM w
same as above .
DP 51-55 48 N/A 55 . SM w

iple Type Codes® RA = Hollow-Stem Auger; DP = Direct Push;
.oisture Content Codes: D= Dry; M =Moist, W= Wet; S = Saturated




MACTEC

BORING LOG Page 1 of ]

Boring/Well Number : BA-MW-8B

Site Name: Borehole Start Date: 08/08/08 |Borehole Start Time: 1030 M AaM 7 pM
OLIN-Mcintosh, Alabama End Date: 08/08/08 End Time: 100 W am T PM
JEnvironmental Contractor: Geologist’s Name: Environmental Technician’s Name:
MACTEC Engineering and Consulting . FK MAYILA J MOORE
Drilling Company: Pavement Thickness (inches): Borehole Diameter (inches): Borehole Depth (feet):
Walker-Hill Environmental 3.5" 24
Drilling Method(s): Apparent Borehole DTW (in feet M vd Well DTW (in fect after OVA (list model and check type):

Hollow-Stem Auger, Direct Push | from soil moisture content): water recharges in well): NA ™ riD
Disposition of Drill Cuttings [check method(s)]: ¥ Drum I~ Spread ™~ Backfill " Stockpile [ Other
(describe if other or multiple items are checked):

Borehole Completion {check one): F wel 7 Grou T Bemtonte | Backfill ™ Other {describe)
< N 2
g 5¥ 5| R w 14 S 2
| g 2 22| a3 3 Sample Description Q g
& g6 | & = ¥ = (include grain size based on USCS, odors, staining, and other » g Comments
Py o -y ey
© 2 = e w =4 s
3= 2
Fill mateniai to 4, clay from 4-5°
HA 0-5 60 N/A 5 SM, CL M
brown soft clay soil material
DP 5-9 48 N/A 9 CL M
same as above
DP 9-12 24 N/A 12 CL M
brow: soft clay with interlaters of silty sand, color changed to dark
DP 12-16 48 N/A 16 |greyish green clayey sand cL M
. dark grey-greenish, wet clayey sand
DP 16-20 48 N/A 20 ’ CL w
grey-tan medium sand- coarse sand <10% fines, . Well 4 from 12-
op | 2024 48 | A 24 SP | w [y setatas screened fiom

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push;
Moisture Content Codes: D= Dry; M = Moist;, W= Wet; S = Saturated




Boring/Well Number : BA-MW-8C

BORING LOG

MACTEC

Page 1 of 1

Site Name: Borehole Start Date: 08/06/08 |Borehole Start Time: 1350 > aM W PM
OLIN-Mcintosh, Alabama End Date: 08/07/08 End Time:- 0840 W.oaM T PM
Environmental Contractor: Geologist’s Name: Environmental Technician’s Name:
MACTEC Engineering and Consulting FK MAYILA . J MOORE
"|Drilling Company. . Pavement Thickness (inches): Borchole Diameter (inches): Borehole Depth (feet):
Walker-Hill Environmental 3.5" 64
JDrilling Method(s): Apparent Borehole DTW (in feet Measured Well DTW (in feet after OVA (list model and check type):
Hollow-Stem Auger, Direct Push | from soil moisture content): _water recharges in well): NA I~ FD
IDisposition of Drill Cuntings [check method(s)]: ¥ Drum i Spread [~ Backfill 7 Stockpile [T Other
(describe if other or multiple items are checked):
Borehole Completion (check one): V. well T Grout I Bentonite ™ Backfil 7™ Other (describe)
m 9|~ 2
2 |58 3|3 = s | &
» - oy w
E| g 2188 |23 3 Sample Description Q E
3 B & 3 ?E o = i' (include grain size based on USCS, odors, staining, and other @ s Comments
b > g 2 2 E ] 3 remarks) 5 S
< =4 < 6 » R o =
" o= & 2 =2 =
] . 4
Fill material to 4°, clay from 4-5"
HA 0-5 60 N/A 5 sM,cL] M
brown soft clay soil material
DP 5-9 48 N/A 9 CL M
same as above
bpP 9-12 24 N/A 12 CcL M
brown soft clay with interiaters of silty sand, color changed to dark
- DP 12-16 48 N/A 16  |greyish green clayey sand ’ CcL M
dark grey-greenish, wet clayey sand
DP 16-20 48 N/A 20 CL w
_ grey-tan medium sand- coarse sand <10% fines,
DP 20-24 48 N/A . 24 SP W
: grey, wet, medium sand - coarse sand
DP 24-28 48 N/A 28 : SpP w
grey medium- coarse sand, <10% fines, wet
DP 28-32 48 N/A 32 sP w
light grey medium- coarse sand, <10% fines, some gravel at the
DP | 3236 | 48 NIA 36  |batlom of the sample ' SP w
light grey -tan medium-coarse sand, with some gravel at 37.5' to
DP 3640 48 N/A 40 |38, <5% gravel SP w
silty gravel with sand, poorly graded, wet
DP 40-44 48 N/A 44 GP w
well graded gravel with <15% sand,’ v _
DpP 44-48 48 | N 48 Gw w :V;II set at 44', screened from 34.
poorly graded gravel with sand, >15% sand , interlayered with
pP 48-52 48 NIA 52 |some clay- greenish color GP w
white poorly graded fine sand’
DP 52-56 48 N/A 56 SP w
same as above, dense
DP 56-60 43 N/A 60 SP w
same as above
DP 60-64 48 N/A 64 SP w

Sample Type Codes: HA = Hollow-Stem Auger, DP = Direct Push;
" Moisture Content Codes: D =Dry; M = Moist; W= Wet; S= Saturated




Revised Groundwater Investigation Report Operable Unit 2 January 15, 2010
MACTEC Engineering and Consulting, Inc., Project 6107-10-0036

APPENDIX B

CORE LOGS



Site Name:
OLIN-McIntosh, Alabama

Page t of 1

Location ID Date: Start Time: 10:40 AM o PM
R-1 6/3/2009
SDC Finish Time: 11:00 AM [n] PM
Field Personnel: |F. M‘ayila/R. Hicks/A. Drillers: Pro-Diving Crew
Carringer
Core Tube 3-in Core Tube Recovered
Diameter: Length: 10.0f. Core: 6.0 ft
Encountered refusal at approximately 7.0 A
g
- =1
gz | & 3 8
';', 'E_ z = 'r:’ Sample Description : c "
B o o ERS (grain size, color, and other remarks) < omments
=5 3 5 3
8% 2 2 g
Ed e 5 =
=1
Dark grey CLAY cL
0 - 14"
Dark grey CLAY mixed with some sand at approximately 2 ft. CcL
14 - 28"
Dark grey CLAY with some fine sand CL
28- 42"
Dark grey CLAY CL
42 - 56"
Dark grey to black CLAY OH
56 - 70"
Dark grey CLAY mixed with some fine sang. CcL
70 - 84"

Somple Tvpe. W = Water: § = Seil




Page [of |
ISi:e Name:
OLIN-Mcintosh, Alabama
Location 1D Date: Start Time: 10:15 AM a PM
DCR- /24120
s 2 9 09 Finish Time: 11:.00 AM ] PM
Field Personnel: . X X .
F. Maytia/E. Guillen Drillers: Kevin Sondag/Jeff Clemens-Aqua Survey (ASI)
Core Tube 4-in Core Tube Recovered
Diameter: Length: nst Core: a5ft
4
5¢ | g E] z
=3 El < A
2= z = ;) Sample Description a Comments
2 ; o E 2 {grain size, color, and other remarks) b om
3.1 = H E]
57 2 a T
22 z 2 =
3
0-10" very soft, dark grey clayey silt CL
10-20" very soft, light brown silty CLAY, relic shells of corbicula CL
20-30" soft and firm, dark grey-greenish, CLAY, corbicula shelll CL
30-40" "same” CL
40-50" “same” with some wood chips/debris OH
50-60" firm, Dark grey, CLAY. color grades into greenish CL
60-7G" firm. dark grey-greenish CLAY CL
—
*0-80" firm, dark grey CLAY CL
80-90" firm, dark grey CLAY Cl.
90-100" firm. dark grey CLAY, intertayered w/ wood chips OH
100-110" Firm, dark grey CLAY CL
110-114" Firm, dary grey CLAY CL

sample Tvpe: W = Water: S = Soil




Site Name:
OLIN-MclIntosh, Alabama

Page | of 1

K ! Date: ime:
ocation 1D SDCR-3 ate 972712009 Sllal-‘t Tm-le =] AM u] PM
Finish Time: 10:25 5] AM [w] PM
Field P 1:
eld Fersonteh e Maylia/E. Guillen Dritters: Kevin Sondag/Jeff Clemens-Aqua Survey (ASH
Core Tube 4-in Core Tube 1# Recovered 9t
Diameter: Length: Core:
g
- F <
£z | & = 2
i ° z = :’ Sample Description «n C t
B ; e E o (grain size, color. and other remarks) z omnients
=5 5 5 El
232 z 2 g
= E' —_—
2
0-11"
122" very soft, dark grey-black, CLAY, plant matter CL
22-33" soft, dark grey-black, CLAY. organic/plant matter CL
33-44" soft, dark grey-dark greenish, CLAY CL
44-55" soft, dark grey-black, CLAY, plant matter CL
55-66" soft, dark grey, CLAY CL
66-77" soft, dark grey, CLAY CL
7.88" soft, dark grey, CLAY cL
88-99" Firm/soft, dark grey, CLAY CcL
99-108" Firm, dark grey. CLAYEY SILT cL

sample Type: W= Water: § = Soil




Page 1 of |

Site Name:
OLIN-Mcintosh, Alabama
_ocation ID Date:’ S ime:
ocation SDCR-4 ate 0/26/2009 ?ar_1 TIIT.IC ] AM a PM
Finish Tine: 11:30 4] AM [u] PM
Field Personnel: i ! . .
F. Maylia/E. Guillen Drillers: Kevin Sondag/Jeff Clemens-Aqua Survey (ASI)
Core Tube 4-in Core Tube Recovered
Diameter: Length: esft Core: 8251
4

- [

=5 | - 3

b] 'ET’ ;’ = ;’ Sample Description 1 Contments

|- S E o (grain size, color, and other remarks) (f

E: |2 g z

gz @ g =

-1
0-11" very soft, dark grey, black, CLAY CL
122 very soft, dark grey-black, CLAY CL
22-33" soft, dark to light grey, CLAY CL
33-44" soft, dark to light grey, CLAY, wood chip CL
44-55" soft, dark grey to black, CLAY CL
55-66" soft, dark grey to black, CLAY CL
66-77" soft/firm, dark grey, CLAY CL
7-88" soft/firm, dark grey, CLAY, plant matter CcL

88-99" soft/firm, dark grey, CLAY CL

—ample Type: W = Water: S = Soil




Site Name:

OLIN-Mcintosh, Alabama

Page b of 1

Location | Date: Start Time:
ccationID|speR-5 1€ 1912612009 tart Time oA O PM
Finish Time: 13:20 m} AM [u] PM
Field P 1
relaersennel e Maytia/E. Guillen Drillers:  |Kevin Sondag/Jeff Clemens-Aqua Survey (ASI)
Core Tube 4-in Core Tube Recovered
Diameter: Length: e5ft Core: 8.0ft
4
s¢ | = 2 z
53 ] = - o}
b1 '% ;’ = ;’ Sample Description 173 Comments
g 1) % e (grain size, color, and other remarks) =z
- & c = g
5o Y 2 4
- @ E. S
0-11" very soft, black, CLAY, over 50% organic matter. layered CL
11-22" very soft, black, CLAY, over 50% organic matter. interlayered CcL
22-33" soft, black, CLAY, over 50% organic matter. interlayered CL
33-44" soft, black, CLAY CL
44-55" soft, grey, CLAY CL
55-66" soft, grey, CLAY. some organic matter, leaves-decomposed CL
66-77" soft, grey, CLAY CL
7-88" firm, grey, CLAY CL
88-99" firm, grey, CLAY ; CcL

sample Type: W = Water: S = Soit




Page I of |

Site Name:
OLIN-Mclintosh, Alabama
ocation [D Date: Start Time: AM O PM
SDCR-6 9/26/2009 .
Finish Time: 14:10 AM [u] PM
Field Personnel: ) ] . ;
F. Maylia/E. Guillen Drillers: Kevin Sondag/Jeff Clemens-Agqua Survey (ASH)
Core Tube 4-in Core Tube Recovered
Diameter: Length: 95ft Core: 8.2t
4

£f |2 ] Z

3 £ 2 = g Sample Description ] c .

2c g E S (grain size, color, and other remarks) 2 omments

g€ |3 g g

2= = 2 g

=
0-11" very soft, black, CLAY, some plant matter-ocassional CcL
{1.227 very soft, black, CLAY, with some plant matter-ocassional CL
22-33" soft, dark grey, CLAY CL
33.44" soft, dark grey, CLAY CL
44.55" soft, dark grey, CLAY, some plant matter CL
55-66" firm, dark grey-greenish, CLAY CL
66-77" firm, dark grey-greenish, CLAY CL
'7-88" firm, dark grey-greenish, CLAY CL

88-98" firm, dark grey-greenish, CLAY CcL

Sample Type: W = Waier: S = Soil




Page 1 of |

Site Name:
OLIN-McIntosh, Alabama
. i Date: S ine:
ocation ID SDCR.7 ate 9/26/2009 l.'m Tur'le u] AM o PM
Finish Time: 14.55 [m AM a PM
Field P 1
feld Fersonnd F. Maylia/E. Guillen Drillers: Kevin Sondag/Jeff Clemens-Agua Survey (ASI)
Core Tube 4-in Core Tube Recovered
Diameler: Length: o5f Core: 82511
4
gf | : g
5 'g f_) = i; Sample Description 2 Co
E s 15 2o (grain size, color, and other remarks) 4 mments
=5 < = 8
Ec] 2 2 z
=z @ E -
=]
—
0-11" very soft, dark + black, CLAY CL
11-22" soft, dark grey , CLAY, w/ some plant matter CL
2233 soft, dark grey-greenish, CLAY CL
33447 soft, dark grey, CLAY CL
44-55" soft, dark grey, CLAY CL
55-66" soft, dark grey, CLAY, brownish spots CcL
66-77" soft, dark grey, CLAY CL
*-88 soft, dark grey-greenish, CLAY CL
88-99" soft, dark grey-greenish, CLRY CL

sample Type: W= Waier: § = Soil




Page | of 1

ISi(e Name:
OLIN-MclIntosh, Alabama
ocation 1D Date: Start Time: a AM u] PM
R- 27/2009
SDCR-8 9 0 Finish Time: 14.35 [m] AM 0 PM
Field P :
teld Persomnel: e\ paytia/E. Guilen Drillers: Kevin Sondag/Jeff Clemens-Aqua Survey (ASI)
Core Tube 4-in Core Tube Recovered
Diameter: Length: T Core: 10z2f
4
£ | E £ g
- 2 = E’ Sample Description » Comments
B 'é g % e (grain size, color, and other remarks) g’
5 |z 2 g
4 v = =
1
0-10" very soft,black, CLAY CcL
10-20" very soft,black, CLAY, organic matter CL
20-30" very soft,black, CLAY, organic matter CL
30-40" very soft,black, CLAY, interlayered with organic matter CL
40-50" very soft,black, CLAY, interlayered with organic matter ¢L
50-60" very soft.grey, CLAY, some organic matter CL
60-70" very soft,grey, CLAY CL
-80" very soft.grey, CLAY CL
80-90" very soft,grey, CLAY CL.
90-100" very soft,grey, CLAY CL
100-110" very soft,grey, CLAY CL
110-120” very soft.grey, CLAY CL

TE: Organic maiter thlack matier) is trom the surlace to approx. 5.5 fi.
sample Type: W = Water: S = Soil




Page tof |

ISile Name:
OLIN-MclIntosh, Alabama
_ocation D Date: Start Timne: =] AM u] PM
SDCR-9 9/25/2009
/ Finish Time: 15:30 O AaM_ O PM
Field Personnl: F. Maylia/E. Guillen Drillers: Kevin Sondag/Jeff Clemens-Aqua Survey (ASI)
Core Tube 4-in Core Tube Recovered
Diameter: Lengih: 6514 Core: 58
£
— A F] c
£ | g 3 2
g j= = = ; Saniple Description 7] Coniment
- ; Q E X (grain size, color, and other remarks) 2 omments
=8 H 7 g
ET | & 2 g
= b 3 2
2
0-11" very soft, dark grey-black, CLAY, plant matter CL
11-22" very soft, dark grey-black, CLAY, plant matter cL
22-33" very soft, black, CLAY CL
33.44" soft, black, CLAY CL
44-55" soft, dark grey, CLAY CL
55-66" soft, grey, CLAY CL
66-72" soft. grey, CLAY CL

Sample Tvpe: W= Water: S = Soil




Page t of 1

Site Name:
OLIN-MclIntosh, Alabama
Location ID : Start Time: :
ocation SDCR-10 Date: 1 g/2612000 o e 800 o Aavo 0 PM
Finish Time: 9:30 O AM [m] PM
Field P L
feld Fersennet e Maylia/E. Guillen Drillers: Kevin Sondag/Jeff Clemens-Aqua Survey (ASI)
Core Tube 4-in Core Tube Recovered
Diameter: Length: 6.5f Core: 57H
Z

- =)

5 | ¢ = 2

3 'g_ = = ;’ Sample Description 7] c

Eg Q % e (grain size. color, and other remarks) £ omments

=% = = 3

Ea=t 2 E T

~ = - = 2

2
o-11" 4" of mostly water (60%) and 40% silty clay CcL
1122 soft, dark grey to black, CLAY, high organic matter CL
22-33" soft, dark grey to black. CLAY, organic matter CL
33-44" soft, dark grey + black, light brown spots, CLAY CL
44-55" soft, dark grey, CLAY CcL
55-66" soft, grey, CLAY CL
66-72" soft, grey, CLAY CcL
NOTE: smells like H;S - Hydrogen Sulfide cL

Samnple Type: W = Water: S = Soil



Site Name:

OLIN-Mcintosh, Alabama

Page | of 1

Location [D Date: Start Tune: 9:40 w] AM PM
SDCR-11 9/26/2009
Finish Time: 10:10 =] AM PM
Fi 1:
ield Personne F. Maylia/E. Guillen Drillers: Kevin Sondag/Jeff Clemens-Aqua Survey (ASI}
Core Tube 4-in Core Tube Recovered
Diameler: Length: 6.5# Core: 58
4
_ c
7 |2 2 2
E i1 = = ;’ Sample Description [ C "
B ; g E S (grain size, color. and other remarks) Z’ omuments
3 |z 2 E
=5 d s =
=1
0-11" soft, dark grey-black, CLAY. organic matter CL
11-22" soft, dark grey-black, CLAY, organic matter CL
2233 soft, grey, CLAY, organic matter CL
33-44" soft, dark grey, CLAY, organic matter, leaves cL
44.-55" soft, dark grey, CLAY, organic matter CcL
55-66" soft, dark grey, CLAY, organic matter cL
66-72" soft, dark grey, CLAY, organic matter CL

sample Type: W = Water: § = Soil




Page t of |

Site Name:
OLIN-Mcintosh, Alabama
Location ID . Date: ime: :
ocation SDCR-12 ate 9/25/2009 Sllar_1 Tur_le 13:25 AM a PM
Finish Time: 14:15 AM &) PM
Field P I:
el Personiet e Maylia/E. Guillen Drilters: Kevin Sondag/Jeff Clemens-Aqua Survey (ASI)
Core Tube 4-in Core Tube Recovered
Diameter: Length: B5# Core: 5751
4
- c
£ |8 2 z
E '% 2 = 'r';‘ Sample Description . c .
Eg Q % S {grain size, color. and other remarks) <L omments
- e = 2
3% |2 3 7
=3 = <
1
0-11" very soft, dark grey, CLAY, w/ some wood debris CL
11-22° very soft, dark black, CLAY, plant matter, wood chips CL
22.33 very soft, dark grey-black CLAY cL
3344 very soft, dark grey to black CLAY, plant matter CL
44-55" soft, dark grey CLAY cL
55-66" very soft, dark grey CLAY cL
66-72" very soft, dark grey CLAY CL

sample Type: W = Water; S = Soil




Page | of |

Site Name:
OLIN-McIntosh, Alabama
Location ID Date: Start Time: 14.25 a AM ]
DCR-13 9/25/2009
sbe Finish Time: 14:45 m] AM a
Field P I:
feld Fersomnel: e Maylia/E. Guillen Drillers: Kevin Sondag/Jeff Clemens-Agua Survey (ASI)
Core Tube 4-in Core Tube Recovered
Diameter: Length: 651 Core: 6ft
g

- F] [}

=z | E = A

3T z =3 Sample Description u, Comments

2 ; g § = (grain size, color, and other remarks) E’

% |z g z

= “« = =3
1

0-11" very soft, dark grey, CLAY, some plant matter CL
11-22" soft, dark grey, CLAY, some plant matter CL
22-33" soft, dark grey, CLAY CL
33-44" soft, dark grey-black, CLAY, some plant matter CL
44-55" ) soft, dark grey-black, CLAY, some plant matter CL
55-66" soft, dark grey-black, CLAY ’ CL
66-72" soft, dark grey, CLAY CL

TE: Organic matter {black matter) 15 from the surface 10 approx. 5.5 ft.
sample Type: W = Water: § = Soil




Revised Groundwater Investigation Report Operable Unit 2 January 15, 2010
MACTEC Engineering and Consulting, Inc., Project 6107-10-0036

APPENDIX C

GROUNDWATER FIELD SAMPLING LOG



FIELD SAMPLING REPORT

PROJECT NO:

o toooFO53b

MACTEC ENGINEERING AND CONSULTING, INC.
3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144
PHONE: (770) 421-3400 / FAX: (770) 421-3486

- ..WELL!D &NWM .
| SAMPLE METHOD: Q’/M ‘SW\L IDuM

DEPTH TO PRODUCT: &

DEPTHTO WATER _2_2'_@_8__

DATE: ﬁlSO 1 o8
TIME: Oq06

GRAB ¢} COMPOSITE{ )

" DUP.REP. OF:
' TotaLoeeT. 20,88 2,00
purce voLume: 0.1 <3 = 0.3l gal.
[0.163 x water column height (ft) x 3 (well volumes) for 2™ wells}]
‘/I—: (').D\-f 3” /‘P:l"'
- Pump Rate
’ VOL. PURGED SPEC_ COND. o  mY/min. {& pump | New Water
i (gal) p JTEMP  © (€)] (mskcm)  ORP(mV} | TURB. (NTU)} | DO (mgn) setting) Level
nitat: (049 2. B N4 1.19 0422 12260 | — LG43 12.5. (pd) i
oqr3;_ 025 |94 | 2L48 | 0J27) | 207,77 et 1,79 _ -
o944 | 0.3 1504|2193 [b.432 [y94.2 | — 15,97 W
[00% | 0.35 |5.0%] 22,70 | 6,41 {175 1A2g |3.10 (26 3047
1oty |7 urne padp aFF b let wiel] r P L '
lodS | plecieion froml Mot (. Dvapr |v & @s oft 1o Sﬂwﬂh .
becariab vl Ynieldl WA S [foo  YoW D nieed 4 sl
pUhﬁ’n\M\ & SamnlolMg, $ Mom, oS- L 0 J
LowFlowStablhtndlera pH=+01 ORP= +10mV Sp.Cond=+3% DO=+10% Turb.< 10.NTU
|COMMENTS: | ;
¥
YSL T j26494 LapoTte 3020 @ 044y
CONTAINER ANALYYICAL
SIZEMTYPE NO. | PRESERVATIVE METHOD - ANALYSIS
-Lomb | 3aalnd M  Leah UL H—g (ol 2 slissolued)
FUan, GENERAL INFORMATION
WEATHER: U’ oD’
SHIPPED VIA: trdx
SHIPPED TO: Caitedly,
Isamprer: Blidwon A |oBseRver: WP@-&@ Eﬁlm\bf:rf)

Mo ey



file://l:/btoU

FIELD SAMPLING REPORT
PROJECT NO: (e (200

MACTEC ENGINEERING AMD CONSULTING. INC.
3200 TOWN POINY DRIVE, SUITE 100 KENNESAW GA 30144
[ PHONE: (770) 421-3400 / FAX: (770) 421-3486

h wéu. D:PAMWAB  peprHToPRODUCT: NA - DATE: G’I'Z"?Log
SAMPLE METHOD: W&M [ pqpywp - e 1S3
" DUPJREP. OF; DEPTH TO WATER: ?'3 Ho

. GRAB ) COMPOSITE{ )

rotacoermn: Y F. 34 |2.68
purce vorume: 0, F{ x3= 2.2 54

{0.163 x water column height (ft} x 3 {(well volumes} for 2™ wells}

oo gepr it | -
: Pump Rate
VOL. PURGED | t SPEC. COND. : mlmin, (& pump
ME " (gal) pH TEMP {°C) {mslem)© ORP {mV) { TURB. {NTU) DO (mgl) setting}
faitiar: 1SHS  [5ER bse, | 2217 02t s (YO 2.0\ 550 { nl )iE

Isss 0.5 428 | 21.02 0.28% {1380 | g 130 250
t0S | 1z . |430 [2049% 0.295 |l b 2.k | 158 210

615 2.0 1453 ] 2okY 0.200 1 1800 | il 1oL 2(0
1025 | 2.5 Y] 3035 | 0.230a|138.5 ] .1 198 | 230

~

Low Flow Stability Critera: pH=# 01 ORP= +10mV Sp.Cond=4+3% DO=#10% Turb. <10 NTU

COMMENTS: §ah~1.al.9_ e {632
CONTAINER ARALYTICAL
4 swEnYPg NO. | PRESERVATIVE METHOD ANALYSIS
- [FEsL — EYS _ Lty -
:
GENERAL INFORMATION .
WEATHER: |  fPpadig (@m Uypec ‘60’5
SHIPPED VIA: Ec dCx
SHIPPED TO:

SAMPLER: mw/nbemf loBserver: D . \'\OWMA Eglmbmp fﬂ»\wwud.(/\



http://Hj.ll

- Isamprer: D Howaa A

FIELD SAMPLING REPORT
srosEcTNO: L \OO0B 003 b
MAGTEC ENGINEERING AND CONSULTING, INC.

3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144
PHON_E: {770} 421-3400 / FAX: (770) 421-3486

pate:_ 30 [0 B
TIME: Dq‘q

WELL !D:B \ WQ‘C DEPTH TO PRODUCT: L\__!k

SAMPLE M'Emoozﬁpe@'_émlml__@:m%

DUP JREP. OF; pepTH TO WaTER: 2.8, 1 ]

JoraLoert: L F 3l 39.25 ‘
purce vorume: D F X B = 4, 94-1

{0.163 x water column height (ft) x 3 {well volumes) for 2° wells}

17 = 0.04 gad / £

GRAB (X) COMPOSITE( )

. Pump Rale
VOUL PURGED ) SPEC. COND. | sulfraimn. (& pump ] New Waler
TIME (al). pH | TEMP t°c) {msfcm) ORP (mV) | TURB. (NTU) | 0O (mgi) satling)
init e 20852 |3.603[2HM61 [§ |1.285 1220 o
B. 20.2% 2.305 | 223,7] &9 | 0.95 |&30
R 20.30_ [3.886__|211.0 d.54 11.09 220
2.2 2043 (3909 {948 [ {5 | O¥ 210
loto 200 1468| 20049 2901 190,01 {2 6.8 200
1t20 | %S Y30 | 20,6] 13,9281 1665 | 4 - |105 - | 200 :
{0320 Yo 465|054 [2931 | 16%2] 1.6 - 092 Doo 2.
o4O 4.5 193] 20, 234 ju3.9 1.4 6,88 200 A '
05p | 5.0 1461 20,40 | 3.9321 /509 | 1.0 logs | 200 {2426
/085 | 528 1964 20,82 | 3.937}/53.2 | {.] 0.5 | 260 124.27]
[160 5.50 14,64 20,92 13,937115j.11 1.3 | 6.6 | 200 |2%.2G
Low Flow Stability Critesa: pH=+ 0.1 ORP= +10mV Sp.Cond=%#3% 00=+10%. Turb.<10NTU
COMMENTS: S‘an'-l,oLa hie _ 1I/S
YIT IDV 3642 Lowatle ID. 03164
CONTAINER ANALYFICAL
3 SZENYPE NO_ PRESERVATIVE METHOD ANALYSIS
i EECTWIREYPY. S 13} Lt He Grotzts dissslved )
_ GENERAL INFORMATION
IWEATHER: Sunng Uion  micl- bO5s .
‘ISHIPPED VIA: ted L
[stiePED TO: Battetle

|oBservER: I Plowa 12,,,3{

LN T T

LR




" FIELD SAMPLING REPORT

PROJECT NO:

MACTEC ENGINEERING AND CONSULTING. INC.
3200 TOWN POINY DRIVE, SUITE 100 KENNESAW GA 30144
PHONE: {770} 421-3400 | FAX: {(770) 423-3486

WELL1ID: gﬂ l![ Wg. B DEPTH TO PRODUCT; lu

SAMPLE METHOD: ’Pe,r- !\S-ha‘ "" <.

DEPTH TO WATER: Ml I 6

DATE q

TIME: Q;ii

DUPJREP. OF; GRABQQ COMPOSIVE ()
' TOTAL DEPTH: ,Zj',i 2. = 14,672
PURGE VOLUME: [2 O X X 3= / -4
s 10.163 x water cotumn height {ft) x 3 (well volumes) for 2” wells}
Linch 3P Pipc 00Y qallons By | ol
Pump Rate
. VOL. PURGED SPEC. COND. : mi/min. (& pump] New Water
TIME {g2l)- < oM . TEMP {°c) _(msfcm) ORP [mV) | TURB.{NTU) 90 {mg) setting}
Initial: E 037 a"“fﬂ ‘f.aél “,’7n'5. Q\L’.i ]_1""’ &00 {
1. 243% | 0.75 1¢35123,.2€ |5,042 H20,01 3.506 118087150
(0471 1.5 33123,.38 |5313 i ,2710,82 | 130
/o855 | 2.0 16.34123.54 15,109 |-y1,4y Vs .52 |0.98 |{/50
(103 12,25 349]23,23 {5,244 [~j20/% |6, 29 | 0.9 |50
/169 2. . {634 123.44 [ 5,221 buH) | %.24 1096 | /50D
| L 117) 2.251¢.351249.08 | 5147717113.01 2.6 1D.7¢4 [15D
{212 & 3,00 146.331A4.21 15,2021~ 107.01 5,64 | -2+ 150
(435 13285 1633124.00 |S5.242]"fp%.2] 7,43 AP, 1 150
lvUH"'-I_ 3.50 .33 23,20 {5,188~ 470.0 |5.15 | 0.9a | 150
- i a Lowﬂwsmbilityc«iterézpn=3o.1 ORP = +10mV Sp.Cond=+3% DO=+ w;'/. Turb. < 10 NTU
{COMMENTS: YSL 7D i26 Hqy Watles level meter 1 H 5251
’ LoMotte 2020 TD0/4¢F -
Sarple & 1
com@uex ' ANALYTICAL
SIZERYPE NO. PRESERVAINVE METHOD ANALYSIS
| 500e N glass] 2 | Awe A3t | b oted 3 Aimolurd)
A me oY ADNAS ‘50&; 823b Oprrk’ WO
S GENERAL INFORMATION
_ WEATHER: e Cles~ * !u.n..a'
qsweprebvia: | Fad Ex
SHIPPED TO: ]

SAMPLER: D_HMWL

_ joBserver: \\A?-Oncn\/)m)

 Bcnedy . L. Gengye (BN
ey T 9




FIELD SAMPLING REPORT

PROJECT NO:

MACTEC ENGINEERING AND CONSULTING. INC.
3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144
PHONE: {770) 421-3400 J FAX: {770) 421-3486

WELL 1D: Mlc oepTH 10 PRODUCT:_ N & DATE: 9[ 23/6%
SAMPLE METHOD:_. 'Pe_rfs’fa e pu. 0 N e/ "/ﬂ':s

et eyt g
g by

' . - DUPJREP. OF: DEPTHTO WATER:_{ 8,48 = GRAB (X) COMPOSITE( )
TOTAL DEPTH: fi A i = 34"?
. ) CYTe
PURGE VOLUME: ’.%JK 3 =335 H,35309\
[0.163 x water column height (ﬂl) x 3 {well volumes) for 2" wells]
Tiach _pipe 0.04 3ol por 1F1. -
. Pump Rate
VOL. PURGED SPEC. COND. )  mifmin. (& pump § New Water
‘faME (9;[)-. pH TEMP {°c) {msfcm) ORP (mV) | TURB. (NTV) DO(!mgrL) - setting) _Levél.
finitat: / 53 : H714123.92 2996 118,4 1/3.2 16,75 Ho « s
' 1503 | 0.5 H4.472123.9% 13,714 1206, | R ] 974 |500 14,80 | |
/513 (.00 HARI123.6 2 13,197 |206.9 | }.46 [0.79 [200 |10.¥5)
- 1.5  i4.51123, 4% 13,190 |209.8 12.1710.99 200 0.4
/533 t 2.6 [HH9]23.7¢ [3.1¥] {202.6 |0.81 16.8) 200 [14.%5
I5493 12,5 444123 .i¥ {3,155 |01 0.73 10.79 | 200 jO. %5
JIS83 13,0 ME123.4% 1343112070050 6.6 1240  170.¥3)
160 3.8 14.52023.70 [3. 111 |2A&.716.65 1,03 | 200 1/0.30 |
AT 4.0 [H.8i122,82 |3,08%{214.6(0,69 {0.89 | 200 /0. Y%
(623 4.5 14,59123,.24 13,059 {226.5106.39 {0.833 | 200 1jOo.¥b ]
1623 | 4,75 (HH9!12249H [3.044{223,3 |0.67 |0.¥l 200 - _|/0:%D
LowFlo:.v Stability Critera: pH=+ 0.1 ORP = + 10mV Sp. Cond=+ 3% DQ=110;’6 Turb. < 10 NTU
comments: | ¥YST ZD. 12644 oty fevel smeter £ D 49g52
LaMatte 2010 TH! 0l4H6¥
Stmple Bme Voo . Quphitake Saniple coollpcked
CONTAINER ANALYTICAL
SIZEMTYPE NO. PRESERVATIVE METHOD ANALYSIS
L Aoy ~s 2230 W
2-5oopt ddn poonr | Vo2t Uy Sotad sdufSolvred
GENERAL INFORMATION
WEATHER: ol i + Suany
|stpPED VIA: Fod £ § .
SHIPPED TO: . /i
samPLER: D Howsar® JoBserver:



FIELD SAMPLING REPOR

PROJECT

no:_[g ((DD BO3b

MACTEC ENGINEERING AND CONSUL TRNG, INC.
3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144
- PHONE: (770) 421-3400 / FAX: (770) 421-3486

lews.em

F,Iaé,:z

WELL 10; BA MW3B |
| SAMPLE METHOD: . 'Pa 'r;":.—'fﬂl +2 c P "'**‘}Q__

' DEPTH TO PRODUCT:_

. DATE: 7[2‘/(05/ d’ Qﬁ/S[OQ

P TlME

DUP.IREP, OF:_ DEPTH TO WATER: 1,21 GRAB ()()~ COMPOSITE( ¥
toraLDEPTH:___ L 5,9 L{ "’* 73
punaevowme;ﬂ 6 x3=0L% ﬁf‘l
{0.163 x water column height (ft) x 3 fwell volumes) for 2~ welis}
?inch 'p:!,g::’o.-oq :‘14-‘ per "F—}
: . e Pump Rate
_ VOL. PURGED SPEC. COND. | mifmin. (& pumpl New Water
TIME {galy. oH - TEMP °c) (msicm) ORP {mV) TURB. (NTU) DO {mgil) setting) Level
jmitiat: /9.3 &6 RS .58 123,53 {2,083 [-120.0 |23.2 | 0.9 |940 ( EFEs
a7 1 0.8 14.60123:84 12,17 ~121.412.97 10.9 200 l¢.39
0957 IO, 6.69.123 .43 (2.045 |1 1.6 | /.ia {200 16,498}
1667 i.5 L7270 13.}3 2,047 i4.2 1,725 | p.2g 12.80 16.56 5
[817. 1 2.0 6,691 93,64 |2 .869411if, i [ — 0.8¢g | — 120 3
/o3 | 2.1s HLgian.2a {2021 1~1i50 1 335 |1 — 2.8 |
1238 2,50 |6, 24,38 H,9291~169,i {23.9 1,13 | [/40 ;z.a—- o
S Crow H oW W<k ved DVer il & Commoact |~ G125]0%
oq18] 15l 98 Tnibhal| waer leved | —= — - 2 113.11
0932 0,15 |£53{22,27 |I.g50 |~n253.411%,49 1.02 Vi50.0p | 25,70
oans | L0855 128.67 [ 1.g9T [)13,83 [dwSamd o, 74 150.¥ 11,52
- O0953 0:.15 16,561 22, CH 11,995 1-92.01 S5 1 5,25 | 500 11855
10'0‘{‘ l.o 16.55] 22.90 11,959 |*99.9 1 6.,7) | 2.7.5 | /58,2 ;él:')'b
(01—~ U = ' st 25
\24S  [wioder ulw\ ook O ] ! > 174
: Low Flow Stability Critera: p4=+01 ORP= +10mV Sp.Cond=+3% DO=+ 10% Turb. <10 NTU
. {cOMMENTS: YsI ITD!j264Y Water meter TP ' NTFEFF2
_ éﬁ motte 2026 P4 16EYK )
| Stoped pumg ot 1028 due 2 bw widee low]
1215 tYe d ; 1.
(230 p 4o bow water lowned
qlisltod bestert puge. (US 500 s Sample Qor Uget Neam
CONTAINER ARALYTICAL
SIZETYPE NO. PRESERVAIIVE METHOD ANALYSIS
oSS RIORE HeStAT DTS (IW%WW
boca woNE | BOstN™” | W8  Metned 8230 -
00 asst NONE 1,31 LL Ha totald - - :
<00t gluy NwE Fod Li I:{g degioved - not Qet Hltevr o
' GENERAL INFORMATION
WEATHER: efla, . + 40w ny Yo 2 5°F ]
SHIPPED VIA: Fed Ex !
SHIPPED TO: _ Baly ilg « Pare
lsampier: D) H—Gwd,. loBserver: M,Mb@ﬂ;r




2 & L
FIELD SAMPLING REPORT i\t

PROJECT NO: Lu,boo‘BOOBle ;2,0\36 ¢

A s

i H

MACTEC ENGINEERING AND CONSULTING. INC.

3200 TOWN POINT DRIVE, SUITE 100 XENNESAW GA 30144
PHONE: (770)421 3400 1 FAX: (770) 421-3486
weLL 10 B MW {jnooucr- pate:_ 1 / ZSI 08
_ SAMPLE METHOD: forr SML TIME:__ UQZ:()
DUPJREP. OF: DEPTH TO WATER: l\-a\ : _ GRAB( ) COMPOSITE( )
TOTAL DEPTH: as-a "i - \L\'-' E qﬁ
b v2 = €
PURGE VOLUME: v~~~ /L™ . 0. B"{X 2’ [' 9
mesHorZ“ wells}...-
: WA {%e < O 0% ‘3«—’1;
: Pump Rate .
) YOL. PURGED SPEC. COND. mifmin. (& pump | New Water -
YImE ' TEMP cy} (msicm) ORP (mV) | TURB. {NTU) { DO {mght} setting) Leve
initiat: ' (S
{220 7 Qe clc 7 _1ie.8
LS wiado- UWeed [C e - ] = 1. 4
crew Sample 3 vead Tabr Ay, ' '
1627 ! 13.1 1
[£74 . 195 | I
1ed4yY | ead o «'a.&ﬁ)_l_'u_a 19. % 3.4
. " -
Low Flow Stability Critera: pH=+ 01 ORP = +10mV Sp.Cond=+3% DO=+10% Turb. <10NTU
- {comments: Sar gl fme 1630 :
CONTAINER ANALYTICAL
SIZENTYPE NO. PRESERVATIVE METHOD ANAL YSIS
C\ o 2. ) /\
o7
. GENERAL INFORMATION
MTHm: P fal
- SHIPPED VIA: L V), Y
{sHiePED TO: i
IsampLer: JosservER &




L
g

FIELD SAMPLING REPORT

PROJECT NO:

(o0%DBef Jo% Bind

MACTEC ENGINEERING AND CONSULTING. INC.
3200 TOWN POWINT DRIVE, SUITE 100 KENNESAW GA 301_44
PHONE: (770} 421-3400 / FAX: (770} 421-3486

WELL 1D: : !a M w;& C— DEPTH TO PRODUCT;,

" SAMPLE METHOD: Periys telse Py

pertHTOWATER: / /.33

DATE: ?Zzwwﬁ’
e 0139

_ DUPREP. OF; GRAsézycomposrrE( )
ToraLperi:_ & 4,377 = 33.04
PURGE VOLUME; l'o;’»lr&- x3=4H va
[0.163 x water column heighf (ft) x 3 (well volumes) for 2~ wells]
’v‘.\cl\ p"'pCto,ﬂﬂﬁal Qc,r AR =
. . Pump Rate
VOL. PURGED | 4 SPEC. COND. mifmin. {& pump | New Water
|nme {gal). pH TEMP {°C) {mslcm) ORP {mV} | TURB. {NTU) DO {mgh) setting) Level
nitiat: 99640 G, 94 | 21,801 |[£.721 [F192,2 | H1:& |0.65 D50 ( e
o950 | 0.4 [L.Fi{21,80 (2,4741-/301,9 | 5.706 [0,40 [2¥0 (2,02
JOo0 | 125 (62712 1610 12,219 =i 3724 10,36 @o 12,0/
jeto | A. RS e.%2 21,78 (2,212 1"15¢.6 13.59 0.51 |2¢0 j2.02
ilogd 2,0 LB |21.8b [2221F 40,3 [7.67 16,4 |Z8° oo
033 11,0 ¢ '1t.>§{7_ 2220 F139.2 |54 | 6372 1260 |99
oo | 4ot [LYolal &l [a923-4.2]{.30 10.3F |og0 . |99
[045 4.5 bt | OLTH a.224 Lwa.o {115 |ed6 | Qeo 1.9%
LoSd 4Is .80 | 24.53 2.4 Fi#.0 Lo 0.42. | 200 1.8
WEs 5.0 16501 2136 12.20F Li%zd0 | w14 | o0.40 | 0 a7
W0 [ 39¢ 1,80 | A [dar g | 136 0.2 | Akl [IL.aC
Low Flow Stabifity Critera: pH=+0.1 ORP= 310mV Sp.Cond=+3% DO=3# 10% Turb.<10NTU
~ [coMMENTS: YSL TN/ 12642 Waiter meler TN #5751
_Lang:té- _g “fft ! 0561% :
Sty Wag
CONTAINER ANALYTICAL
SIZEITYPE NO. PRESERVATIVE METHOD : ANALYSIS
| Gowd Slass | 2 s Ve 31 L W (ol ¢ disotved )
2 b |y P4 L) DOTy 7
\Wpalprr | Yus AR L0 21 ® 63
GENERAL INFORMATION
WEATHER: AN GWAVN  n (ERF
SHIPPED VIA: eaA ¥ i
SHIPPED TO: _
{sampiteErR: D H_M,‘.-—,x‘ loBserver: V\Qﬂﬂ&n‘w{é

1




FIELD SAMPLING REPORT
PROJECT NO: _[p(OCOBOCBlb [2008,6GW
MACTEC ENGINEERING AND CONSULTING, INC.

3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144
PHONE: [770) 421-3400 | FAX: (770) 421-3486

© weLL ip: Rarw YR DEPTH 7O PRODUCT:_ VA oate:_al26los
SAMPLE METHOD: ?U'\S%‘nl,ﬁc pumf) ve:_SBE2
DUP JREP. OF: peptHTOWATER: (. B b ~ GRAB (X} COMPOSITE( )
TOTALDEPTH:_ Q8,0 & 17112 -
purGe voiume: 0. LB x3= 2,0
P iath well = 004 oay 74:004 |
l R Pump Rate
. VOL. PURGED } R SPEC.COND. M - milmin. {& pump
HriME (aat} pH TEMP c) {msfcmf>  ORP{mV) | YURB. (NTU) | DO (mgh) setting)
{initial: [ 05D ; Gl |23.93 1,331 {-133,9 o0, b 0. 250 (I
1108 0.5 b4 tax.69 1,302 H\H0,2 | 18.9 |0.31 440
Wis o) lo.teY | 23,6 1,986 {~1527]1 9.38 10.3Y4. | 4o
1§23 e Ll] {22,609 Lass (-3 L4 10,54 | 290
LR 2.0, (6.66122.L9 .253{"j51.11 8.3 0.4 % ﬂ.’-lZS
R HYY 285 b bl { 2. (pS 11,9499 FYS60 | 1.99 o896 240
il5g 3,0 6:67|22.6% [1.232]|-130.6] 7.80 |0.53 |24 0D
1204 3.25 16,65 22,67 |1.230|~/34. 8] 550 |6.51 |24 0
1209 3,50 16,61 22,56 |),230-#33.2| H.24 |O0.Hg | 24O
Low Flow Stabifity Critera: pH=+ 0.1 ORP= + 10mV Sp.Cond=+3% DO=#10% Turb.< 10 NTU
. [COMMENTS: | Koaple Yime 1215
CONTAINER ANALYTICAL
SIZETYPE NO. | PRESERVATIVE METHOD ANALYSIS =
L frag pbory Do 223 | W
1 i 8l Angborr s 8031 0DT ,
50 oL fUs o (L3 LL Hg (boial)
S80na glo” yisre leat | Vi g Qigshedt )
GENERAL INFORMATION
WEATHER: CALMY Suyy A
. ISHIPPED via: CLd St Y
"ISHIPPED TO:
loBSERVER:

. lsampier; MBR iOWW




'FIELD SAMPLING REPORT

PROJECT NO:

MACTEC ENGINEERING AND CONSULTING. INC,
3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144
PHONE: (770) 423-3400 / FAX: (770) 421-3486

| 'V;,EU_ o: 8 B MW‘j . oerrTo PRODUCT: _ﬁ’_ﬁ:_

SAMPLE METHOD: _

‘DUP JREP. OF:

Perist lhie pow--ao

DEPTH TO WATER: ’l L"3

Torm_oepm_-ﬁ:&_'-ll 40 = =30,977.
PURGE VOLUME: ll‘lia.l X3 =

[0.163 x water column height {ft) x-3 (well volumes) for 2™ wells)

3.72 5o\

DATE:M
me_J3 4D

GRAB K) COMPOSﬂ'E ( )

'"'ﬂ/’ z0.04 q‘u‘ per M+
) Pump Rate :
VOL_ PURGED -SPEC. COND. mimin, (8 pump | New Water
{msfcm) = ORP{mV) TURB. (NTU) DO (mglL) setting) Level
1. 259 F136,319.85 | .66 230}
1:.2221~13¢ .61 14,30 | 0,28 (230 [}/.X
LA171130,.313.249 | 0.27 |25 1ALX5 |
y,203 1125 .8 12,99 0,39 | 2. 50 11.86
122 g 13,11 16,37 1250 jl-%5!
1,288 ~ne 3 13,27 1835 12306 1LES
1.202. -/#5.013.27) 1B.50 | 250 [1.85 |-
LA2 21711 4 3,349 |0.3%9 | .50 P84 |
1.224 145,92 14.05 16.37 | 252 [LEH
£:242 -170,83 12,54 [0.3% {230 |11.83

Low Flow Stability Critera: pH=+01 ORP= ¢+ 10mV Sp.Cond=%3% DO=+10% Tusrb. <10NTU

{COMMENTS:

I NIA -:l:;{/ M3 / M.D ]
SM Fyr Tboo
CONTAINER ANALYTICAL
SIZEITYPE NO. PRESERVATIVE METHOD . ANALYSIS
Soomt plass | H | neee 12 W be (oip) delissohwed?
L Ovadee § N oy, e} ODYy
AL xwdore [ 230 Bes %
GENERAL INFORMATION
WEATHER: {un g 571
SHIPPED ViA- j = W =4
SHIPPED TO: _
_{sampier: D W, 8 |oBservER:




' weri: BAMW.S B

FIELD SAMPLING REPORT

PROJECT

NO:

MACTEC ENGINEERING AND CONSULTING. INC.
3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144
PHONE: (T70) 4213400 J FAX: (770) 4213486

sampLe mirtop: Pert st He P«,M}a

DEPTH TO PRODUCT: [E/‘)

" DUP.JREP. OF:

il

1" well = 2.0M4 /E+
' Pump Rate
_ VOL PURGED SPEC. COND. mifmin. (& pump | New Water
TIME {msicm) ORP{mV) | TURB. (NTU) | DO (mgn) setting) Levef
L. 23K"144,9 | Ji,4 | 0.9% [2H0 (e
s 5 22y ~13g.9 | Ho 10.4% 12490 | ra.1!
iHs0 " | 1.0 &. 23.65 11499 ~i44.213.977 |6.52 | ZHD /2.1
1500 L5 leog)l22.49 11.,i8¥ id6.81H.H) 18,4F | 24D 12,13
IS]0 [ 2.0 le.d4] A .HH1.167Fi4al3.29 [O.45 | AHO [42,)
15320 2.5 6.76122.5¢ | LISY IMPH2,a 13,45 | ON4 | 24D 12,12
1528 | 2.98 [£.201 22,832 | 1 4 nH, y 13,56 | 0,52 | 240 #2,13
I530 | 3,00 (6,74 23,02 {1,140|%150.9 13,37 |0.50 24D FA. 14
5385 13,258 1671 2297 ), 1R 1~14H2. 613,83 _|6.50 | 293 |1/}2,]
Low Flow StabiiityCritem: pH=+01 ORP= +10mV Sp.Cond=13% DO=+10% Turb.< 10NTU
COMMENTS: MS&,M? W iy 1S40
CONTAINER ANALYTICAL
SIZEAYPE NO. PRESERVATIVE METHOD ANALYSIS.
_ {scP ML gless | 2 nen ey Ab-Wg
GENERAL INFORMATION
WEATHER: 08oe. & Swrny
SHIPPED VIA: Fed Ex 0
SHIPPED TO: _
SAMPLER: DYrgs ,JL& [oBservER: WA LauudowoL

peptTHTOWAYER:__ I |, 7{
toravoervn: 22,28 =15.5 7

. 0.62

PURGE VOLUME:

DATE: o

TIME: \ L‘?—‘—l

GRAB { M COMPOSITE( )

a.|x3 = ,036

——

[0.163 x water cotumn height (ff) x 3 (well volumes) for 2 wells)




FIELD SAMPLING REPORT .

PROJECT NO:

MACTEC ENGINEERING AND CONSULTING. INC.
3200 TOWN POINT DRIVE, SUTTE 100 KENNESAW GA 30144
PHONE: {770] 421-3400 / FAX: (770} 421-3486

WELL 1D: BB lﬂw5 ¢ oepriTo PRODUCT: pare;_ /2 6/0F
' ‘

SAMPLE METHOD: pél" 6'}4)1'!(‘. M e 0937

DUPJREP.OF;___ _ DEPTH TO WATER: l 4 ‘ 3 5 GRAB ()i COMPOSITE( )

TOTAL DEPTH: .38.'_1 ] = 2012
purcevoume:_J,{ X3 = 3,3

[0.163 x water column height (ft) x 3 (well volumes) for 2 wells}

i"well = 6._0'—(3‘,\/-Ff
B Pump Rate
i VOL. PURGED | : SPEG. COND. mimin. (& pump] New Water
TIME " {gal) M . TEMP £c) (sasfcm) ORP{mV) | TURB. {NTU) | OO (mgh)
~ jwitat: AG S, 31 141,29 10,99 11 Mé6 HT 111 0.6%
oe52 | 0.5 qiixLo0 _10.953 |~i55. 0] 0.36
/1002 L0 689120971 10.9571i65.9 112, 0.36
. 'i0/1 /.5 . 20.9% 10,9571~ 166.9] 6.£69 036 |
022 1 2,0 1681|2108 10.9¢1) Tiss,017.2710.45
(032 2.5 16.3%0 1% 1oge2i~143.6/6.30 0.2 7 |
049 1 3.0 le, 99! 21.22 {09¢4|~t50.7| 5.21 | 0.2H :
1052 | 3.5 (6.9 Al.6 | 0.963}~Ix1.4] 6.9 | 8.24
- Low Flow Stability Critera: pH=+0.1 ORP= +10mV Sp.Cond=43% DO=+10% Turb.<10NTU '
|COMMENTS: 3ample ¥ime 110K
CONTAINER ANALYTICAL
SIZETYPE NO. | PRESERVATIVE METHOD ANALYSIS
2 -SOO G a8 — Re B¢ L ye
v twlede 82D |t s
GENERAL INFORMATION
WEATHER: (‘,Qg_au- Y Sunny  Temp ¥ To0'F
{stippED VIA- Eel EX /7 r
- [SHIPPED TO: _ .
_ [sameLer: D \'\oWae—'/l loBSERVER: mm,\u,?)




FIELD SAMPLING REPORT

PROJECT NO:

MACTEC ENGINEERING AND CONSULTING. INC.
3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144
PHONE: (770) 821-3400 / FAX: (770) 421-3486

Et’év'su_ o BAMWE K
. SAMPLE METHOD: Dar‘. d:gj""j\c Eu.m?z ..

DEPTH TO WATER; l ’ 2 ; 8

" DUPJREP. OF;

DEPTH TO PRODUCT:,

DATE: ﬂ[l GZO ¥
mme:_ JZH Y '

GRAB y() COMPOSITE({ )

TOTAL DEPTH: 26:3 2 - 15-'5?
purcevoume: O €2 x 3 = |, 9

[0-163. x water column height {ft) x 3 {wefl volumes) for 2" welis)

t"well = 0.0 ‘-{511_/1’1'

L
' Pump Rate } ‘_ 1,722
. . SPEC. COND. mi/min. (& pump § New Water
TmME TEMP {°C) {msfcm) ORP (mV) | TURB. {(NTU) { DO (mgh) setting) Level
22,00 |t.o§3 F79.9 I3, 5 10,74 |32 (m] o
22,27 |1.0g3 Floy. ¢ T Lot (0,69 1200 111,77
22,43 [1.09) l-leg.5 | H.92 1 0.61 | 200 1117
| 22.06 | Lot |71H3.2 1H.20 | 049 | 200 [1l7@
22,)7 .ogspiieg Y24 | 047 200 (1172
22,072 1.099}-1i3.5 13.83 | 0.80 | 200 174
;i-‘l.

Low Flow Stability Critera: pH=+0.4 ORP = 3 10mV Sp.Cond=#+3% DO=310% Turb. <10NTU

COMMENTS: Sample. e 253
T

CONTAINER ANALYTICAL

SIZEMTVYPE NO. PRESERVATIVE METHOD ANALYSIS

) eo0 MAA — 1. He

i/

- GENERAL INFORMATION
WEATHER:
SHIPPED VIA:
SHIPPED TO: N -
SAMPLER: __ \Otopw andh [oBserver: M f8ttonto v




FIELD SAMPLING REPORT
rrosect No:_[o(DO0 5003 L,
MACTEC ENGINEERING AND CONSLRLTING. INC.

3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144
PHONE: (770) 421-3400 J FAX: (770) 421-3486

“welL: BAMW b C

DEPTH 7O PRODUCT: N A

oare: Ltz Al26108

SAMPLE METHOD: PM/{S{'M(,- pu PO e 1233 :
DUP JREP. OF: : DEPTH TO WATER:. HH%_ GRAB {X) COMPOSITE { ) ;ﬂ
“TOTAL DEPTH: L’LQ-ZL“:;D""J"*’_ 2495
“purcevorume: | H X3 = 4. 2 Q)M
Vtweld  D.OY Bat /£
- Pump Rate .
| VOL. PURGED 1 SPEC. COND. . mimin. {& pump | New Water
TIME " (gal). pH TEMP {°C) ] (msfcm) ORP(mV) { TURB. (NTU} | DO {mgl) setting) Level : 's
it 1299 L35 [958 llla1_ reb [Fob [e3F |89 ( 1w
300’ Lo 184 12235 h\29 |1151.2 (1«0  [p29 [200 t.ay
{210 3.0 b.gs | 298 L1WIBY L2 17799 loA0 230 19t
\220 275 185 | 23.F L1355 LISSTI6'H Jo=28 230 KT
1220 = | 3,25 |86 23d6Y |12y [ S| 6 | S 025 | 280 )t
3o | 2,75 | b3S ] 0272 [1.1230 =158\ | tha | 0>% 2,0 T A
(25 WIS (LI F] 2> N33 Lisd3 ] 2,2 ]0.95 | 220 .22}
Low Flow Stability Critera: pH=+ 0.5 ORP = % 10mV_ Sp. Cond =4 3% DO =+ 10% Turb. < 10 NTU
COMMENTS: gamrﬁu Al = | H 2
L
CONTAINER ANALYTICAL
SWZETYPE NO. PRESERVATIVE METHOD ANALYSIS
2-500mbt QPlass | woun W31 Lrwe ta - totad 3 dbiggolvedd
GENERAL INFORMATION
WEATHER: Suhny chaon Upoe 8O'S
SHPPEDVIA: | FlolE% i
SHIPPED TO: Reatte (Lo

DHosand

lsamprer:  WRotles bers  [oBSERVER:
o .



file:///Hy2

FIELD SAMPLING REPORT

PROJECT NO: .
MACTEC ENGINEERING AND CONSUL TING. INC. 6'\
3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144 7
) PHONE: (770) 421-3400 / FAX: (770) 421-3486 .
el s RAM W-?B DEPTH TO PRODUCT: DATE: ‘7[ 26/08
SAMPLE METHOD: ’p erist a/H‘ 1 e TIME; ,___/_q&_
DUP./REP. OF; DEPTHTO wmsmi’_:ﬂ GRAB( ) COMPOSITE({ )
torarpepti: 27.22 = 15, é f
purcevoLume: 0, G A X3 = |, Q
" 1{0.163 x water column height (ft) x 3 (well vofumes) for 2" wells]
e,“-_(hb"tc.a.l/-r— :
PumpRate | "2_0.0'_3 :
VvOL. PURGED g ) - | SPEC. COND. - mbimin. (& pump | New Water
e (g2 pH | TEMP  (°C)| {mslem)  ORP{mv) | YURS. (NTU] | BO(mgl) setting) Levef
Initial: ’ N : .' é!q 6 | X? 2):712_ ‘,070( 5} .L 6?‘, abo (“‘JJ -_,__. 9
5161 0.5 1640 EEWE Ayl U™ lie.l | j4.% 1076 |id0  |12.0%]
(520 /.0 Ml 22,92 1 a1 0111141 4,54 (5,89 {260 | 2,03
1 53p 1 1.% 6.4 J«x 221 0, 7101~ 112, . 2K |0.54 | 210 12.0
j§H 2.0 e 41l 22,2610 210" A1 A0 1053 | 2Jo  [/2,00
LS4y | 2,25 .81 2250 0308 ~12.21 H.34 | 4. 52 | 210 |/2.0]
) Low Flow Stability Critera: pH=+ 0.1 ORP = + 10mV Sl;_ Cond=+3% DO=+10% Turh.<10NTU
COMMENTS: /s"a,..../afe. +ime | 555
CONTAINER ANALYTICAL
SIZENMYPE NO. PRESERVATIVE MEYHOD ANALYSIS
2-- Gpd mb bl Hg
7
GENERAL INFORMATION
WEATHER™ 8 cannp sy 0less  demp o o
SHIPPED VIA: Feld E .
- |SHIPPED TO: :
. {sAMPLER: D powird loBserver: MRt ,bora

L T T T e s e 2 e e




FIELD SAMPLING REPORT '
PROJECT NO: —&W%mg,_ Le¢ 01)08’00%%9

- MACTEC ENGINEERING AND CONSULTING. INC.
3200 TOWN POINT DRIVE. SUITE 100 KENNESAW GA 30144
PHONE: (779) 4213400 J FAX: {770) 421-3486.

WELLID: AN

DEPTH 7O PRODUCT: N Pi '

SAMPLE METHOD: P 'l r\,{"“«.""’lc D;A L\#

DATE: D((U"Ioﬂ
yive:_ A R )

" DUPJREP. OF: DEPTH TO WATER H '}3 " 6RAB () cowosrrt_z_ ( )- S
' TOTAL DEPTH: ML{ 92 '
purcevowume:_ 1. 4 X 3= 4,2
[0.163 x water column height {f) x 3 {well volumes) for 2* wells})
1 well= 0.04 ¢ o) /Ft
. VOL.PURGED § Y. SPEC. COND.
TME " (gal). pH TEMP Cy| (msicm}®  ORP{mV)
hmitiat: 00204 EESEEEE (LG5 | 2L bO 0-938 |-4ag.b
0.5 L.kl 130, 1D 0S43 1205
0949 | .95 lL.td |86,€F o840 L 126,23 | b.
0959 | 1.5 16.6220,78 |p. S35 FiaLe |
JOt14 1 2.58 (661 [20,9¢ [ 6.530 1-132,2 | :
w2z 150 b {2don [652% 12045 [H.0G o, '

e Y DS kb0 130,40 0SB l-1519 | 2.6F 19.31 | 930 1247
1 oyYy H.0 [ LAWO] AL1F  [0.525 1218 13,95 (o033 [ 200 [i2.4P
1089 425 1b.bl] 21,29 10.33S M3ay | 3.35 | .50 | 290 2. 49

Low Flow Stability Critera: pH=+0.1 ORP= + 10mV Sp.Cond=+3% DO=+10% Turh.< 10 NTU
COMMENTS: Duplicate entle cled- BaAmMw DUPLD2092908 samwpPlh tne 200
Sampl tme lOS :
CONTAINER ANALYTICAL
SIZERYPE NO. PRESERVATIVE METHOD ANALYSIS
2 -5 tomt Wbl LLEE — Sample
D - <k \p2) L \.qué’ /)lu,p&‘{wn
- GENERAL INFORMATION
{weaTHER: LA Bunnin VB
- [SHIPPED ViA: fedlL ~
SHIPPED TO: Raticile ]
SAMPLER: W oThnlagr s, __loBserver: . vrowma A



FIELD SAMPLING REPORT
PROJECTNO: o0 0O UDR 6
MACTEC ENGINEERING AND CONSULTING. INC.

3200 TOVUN POINT DRIVE, SUITE 100 KENNESAW GA 30144
PHONE: {770} 421-3400 / FAX: {770) 421-3486

" were i Pmw e B
sampLE METHOD:_ (A Stald i 4@14 o
1 7

DEPTHTO WATER: | 9.0

DUP JREP. OF;

DEPTH TO PRODUCT:_ N A

12,28

TovaLpepTH: QS HS 1

purcevoLume: 053 %3= 1. b %AQ_

{0.163 x water column height (ft} x 3 (wel volumes) for 2" wells}]

pate:__ Gl {og
12s0

TIME;

GRAB {X) COMPOSITE({ )

Vwen = 0,04 /Ly
- Pump Rate
VOL PURGED . SPEC. COND. C mlimin. (& pump ] New Water
TEMP (°C)§. (msiem) ORP (mV) | TURB. (NTU} | DO {mgil) setting) Level _
A3.2710.470| ~93.5 | /] B:66 1150 ) G|
')3)5 35 23,54 16,4971 1-113.3 ;’ g.~ g 1170 2,96 ¢
. é,s? g.%-jzg ICTA 4 w8, 17 i la0o 2,924
j225 1} 0O 65¢127.01 8, 470 I"12a0.0 | 1.° 0.36 1160 }12.79]
323 511.8 - Ww6p A3 0 104691251} 6. | p.28 | 1F0 12,99
390 | 661 123,99 1096722y | H.9 027 [180 i2.99|
/1345 12,0 (123,77 15,469 1" 27} | H,3 0,26 ( 1¥0 [ Z.99
LowFlowStabilityCmera:pH=;-l_-0.1 ORP = +10mV Sp.Cond=1*3% DO=+10% Turb. <16NTU
|commENTs: 53',.,.,;. le Fime 354
Y3 T 12644 S T fzr O30
CONTAINER _ ANALYTICAL
SIZEMYPE NO. | PRESERVATIVE METHOD ANALYSIS
Soo md 2 | — 13 LLH‘-JE
: GENERAL INFORMATION .
. [WEATHER: CAoon Sunne
SHIPPED VIA: Ced Gx .
SHIPPED TO: :
SAMPLER: [ Mu)a\d JosSERVER: M{%M
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FIELD SAMPLING REPORT
prosect no: 101000 SODRL
MACTEC ENGINEERING AND CONSULTING. INC.

3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144
PHONE: {(770) 421-3400 / FAX: (770) 421-3486

weLL10:_BAMMW BC, DEPTH TO PRODUCT:_ A} A : pare: 128 / ¥
- SAMPLE METHOD ’pe,f L) S*(,l 'j.| < 6 Wmf TIME: [ 1SD
DUP JREP. OF:____ -  bEPTHTOWATER:_19- l GRAS (x) COMPOSITE ( )

TOTAL DEPTH: Hil = 83492
purcevoLume: § . 36X 3 = H, ]

[0.163 x water column height ﬂ) x3 (well volumes) for 27 wel!s]

("" = 0.0’1 q&‘
: ~J

mimy | Q4
Pump Rate
. . VOL. PURGED : SPEC. COND. : mlimin, (& pump | New Water
~ frme ) o | TENP )| {msiem)C  ORP(mv) | TURB. (NTU) | DO (mgfL} setting) Levet
itat: 1254 S ol |98.3S 0.825 23,6 [C43U O.b9 210 () ;
1204 | 05 L.L*[22.99 0.334 - 1o -azﬂ 0.39 | 220 13.0F
1215 .o . L% |23.27] 03713 |-123.0 | 1&. .25 | s00 12.0%
1225 | 1.% 6,30 {2207 0.%%06 [-198.1 | B I 0.44 | 200 13.0%
1325 | 288" 1669 | 232.90 [©305 |-12*+.1 |60 | 0.9] 1210 12409
134S | as b8 | 92,12 Hh. g% Fl129.9 | 5 0,49 | 200 13.08
Yol 3.5 L | 2192 0.800 - 12.5 ] 3.4 5,28 210 1340
: 140 3.0 [6.ba [ 20.M0 (0,88 (1259 | 3.1 0,38 240 13.09 |
1225 1 H.25 16,691 21,42 0. 855 /23,9 (2.2} | Q,H3 260 13.11
20| H, 50 [6,68122,02 lo,g51)11-123,9 |2.74 {0,443 _zé() 13. 40
92s | 435 1LY | 21,39 0. 8M J-ixdg 12575 |OYx | 260 13:40

Low Flow Stability Critera: pH=+0.1 ORP= +10mV Sp.Cond=+3% DO=+10% Turb.<10NTU

COMMENTS: Sa,mQ bt Nne, 1432

CONYAINER ANALYTICAL
SIZEAYPE NO. | PRESERVATIVE METHOD ANALYSIS
SO0 k. r2 PE] _bi H&
_ GENERAL INFORMATION
WEATHER: e Sunnen  albBFmby
SHIPPEOVIA: |  Fed X J
SHIPPED TO: Bl

SAMPLER: W\Qo{’{bhbo% _|losserver: O dovwarzl

. N
T T e AT L s B i vk




FIELD SAMPLING REPORT S -
PROJECT O {a{O&)XO{Bb/m'&W

MACTEC ENGINEERING AND CONSULTING. INC.
3200 TOWN POINT DRIVE, SULTE 100 XENNESAW GA 30144
’ PHONE: (770) 421-3400 7 £AX: (770} 421-3486

wELL m:&ﬁh_@\” B DEPTH TO PRODUCT:_ ' P N A pate: V! , wio¥ SR
' SAMPLE METHOD: ot’/Vl Skl e D.AJTV\/P TIME: _ ’ i
: -DUPJ,R_EP. OF: ~ DEPTH TO WATER: 24.1 3 GRAB ()} COMPOSIVE { )

TOTAL DEPTH: LJf
A(M ’ a

PurGE voLume: 0. 73 X 3= 2,26 A.c_-]\,an Shed MF”‘?"+ q9: ‘19
[6.163 x water column height {ft} x 3 {well volumes) for 2™ wells}

I = _o.0M aud / £+

Pumy 173 .

. VOL. PURGED SPEC, COND. 3 m!lmin.‘;:a pump it New Waler
nME  ggal) -} pH | TEMP CC) | (msicm) ORP(mY] | TURB. (NTU) { DO(mgR) |  setting) Level
Initial: - . | ) { )

q:%1 s |H£.53 IR47 O | 2177 | ©.63 2,67 [1307%. 1915

10011 10.58a) {4310 963 Jo247 | 26041 g.2% 1,46 11U n 2905
TR 0,7 6ol Y.30 19.83 {0257 2748 | 6.25 1, 3! V00 “m, (215

T ST H o 1995 10260 1994.6 [ 0.27 1119 |~ 2915
1014 76y f4.3 | 2044 16.265 12744 [6.25 [ 119 Hoo™lwn. 129,75

0.5t~ LTosy Iy BE | 29,58 0270 128~ 1 O.2% 143 [Hoe"¥en (2905

T K 2 Gal 433 1 20.9¢ 0212 1241 lo.23 LY o™y 29,76

el - 1236 [y ) 3493 [p095 1990 15,23 [ V1Y Teridin [29.05

1= Phrancst dBb | Sample

- Low Flow Stability Criteva: pH=+0.1 ORP= ¥+10mV Sp.Cond=43% DO=3 m‘:l; Turb. < 16 NTU

comments: [ YO© (0 OBhjgaglf

. te LD° 05400
Sl e - f]01Y

haxlr\wd vukin (0 07%%61o

CONTAINER : ANALYTICAL
. szzsnwe .| no. | erESERVATIVE METHOD ANALYSIS
EESTYWUR AN I TN b He (fotat ¥ Aasgoled])
_ GENERAL INFORMATION |
WEATHER:

swepepwia: | A EL
SHIPPED TO: Patdciie,

SaMPLER: M2 [ M i} JoBserver:




FIELD SAMPLING REPORT
proJecT no: __L0j00DED3(p Q/OD 8.6W

MACTEC ENGINEERING AND CONSULFING. INC.
3200 TOWN POINT DRIVE, SUITE 100 XENNESAW GA 30144
’ PHONE: {770) 421-3400 / FAX:(770) 421-3486

oare: W1 ]0€

e [OI. SAGAA~

GRAB 9@ COMPOSITE ( )

DEPTH TO PRODUCT: N A

wee 1o0: Ofx WW \C
purisiethic pund
DEPTH TO WATER; 99, 5 0
ToraL pepTi: 01, Db

At ferrince :m—
purce voLume: .55 x5 = 4. ?f‘r’-‘

10-163 x water column height {ft} x 3 (well volumes) for 2” welis}

1”7 = _0.04 gat /4

SAMPLE METHOD:

. DUPJREP. OF; -

I ate .
4 VOL. PURGED ’ SPEC. COND. mllf::h':: pump ] New Water
TIME {gal)- oH TEMP roy|  wsiom) ORP {mV) | TURB. (NTU) | DO (mpi} setting)
tnitial: AW - {
10522 0,75 H.£9 | 19.52 3.22 V192 2.7 {2.-Hq |Soamifh,, :
w27 .50 .51 { 19,89 3.44 257 &) .56 [ So™hinll@. 55
10:37 - YH9| 19.76 3.499 [2v=2 &) o.Ho | stomhnl24.5%
.47 .5 1 4H9) 19,73 3.5 {274 o Q.35 | 500 win {2,356
162 5D= Pacapedrt Sl - Sample -

tow Flow Stability Critera: pH=+ 01

ORP = +10mV Sp.Cond=#%3% DO=*+10% Turbh. <10NTU

COMMENTS: ST W O7EI6cO59)
- Tanmele D HY932o
Sempl. Retr: 1015
Wik Uvdd_metin 10 OM3)
CONTAINER ANALYTICAL
. SZERNYPE . | NO. PRESERVATIVE METHOD ANALYSIS -
Som 2 | atne. b2y | Lu e {(piat > olezotved )
_ GENERAL INFORMATION
WEATHER:
suppED VIA: | FCAC %
SHIPPED TO:
~AMPLER: MO/!JW ‘OBSERVER:




FIELD SAMPLING REPORT
prosect nole1 000 80036 /2008, 6 W
MACTEC ENGINEERING AND CONSULTING. INC.

3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30143
PHONE: (770) 421-3400 / FAX: (770} 423-3486

wercio: B MINAL

SAMPLE METHOD:

) 124
DEPTH TO WATER:_[{’

DUP/REP. OF:

DATE:H-HZOQ
TIME: llf’ls S')tr+

GRAB X) COMPOSITE ( }

DEPTH TO PRODUCT:; N\A

Reaisva A Plumee
toraL oep:_ Yo, €ov|.'J Not Getnak- l‘evﬂ!.ﬁ A& )“"‘“5
ﬁg&c&mm a n thpu_‘)‘ul’m}, b $mot) d, quk,-\ntll

{0.163 x water column height (f1) x 3 {well volumes) for 2™ wells}

a

17 pipe 0,04 agal/f
. Pump Rate
R VOL. PURGED y SPEC. COND. mifrain. (& pump ] New Water {
. e " g3y pH |} TEMP {°’C}| (mstcm) ORP (mV) | TURB. (NTU) | 0O {mgi) setting) Level
mitiat: JAMA : H.66 | 20.92 3172 | VA5 | 29.6 | 227 |Zorfdadl :
1230 | Gal o 591 20.739 12923 | 207 e, O, 84 |goormpl, I N
12:40o 2,856a) |“{.53} 20.27 5. 951 2195 | 9.22 1 0.93 15nbhi, | NA
12: 50 ¥ 64 L/ 531 20.26 2.%08 | 220 | 3.4l 0.37 lseomims | NA

---_'.__'__bflﬁ@d“" iTOS szw)uSS%l

Low Flow Stability Critera: pH=+0.3° ORP'= +10mV Sp.Cond=$3% DO=*10% Twh.<10NTU

COMMENTS: NST. 1D OTEI6059] Wardr Lived ppdin O NA
- Laimaide \D* YY30 ) )
Semply Kyme. 2 {305
Warer leved pater wvAld nok F\sf m well with Mbing dug to | muhalr 4)
ceanection s fjoints.
CONTAINER ANALYTICAL
SIZEYPE | NO. | PRESERVATIVE METHOD ANALYSIS
500 m. 2 | none [ VWedy Ll WA - [(Aokad ¢ dLisSOlved)
_ GENERAL INFORMATION _
WEATHER: '
" lswepep via: | CedGy
SHIPPED TO: Batte Al
eampier: . M2 U M loBserver:

JRUS,
P

i
.
i
i

i
-
i
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QELL 1n:_BAW

FIELD SAMPLING REPORT
PROJECT NO: LLDDIMD6 /LOOX, &

MACTEC ENGINEERING AND CONSULTING., INC.
3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144
PHONE: (770) 421-3400 7 FAX: (770) 421-3486

DUP JREP. OF;

26

DEPTH TO PRODUCT;

_ SAMPLE METHOD: P&J«S\i«.ﬁ;‘ i’LLWVQ
——

DEPTH TO WATER: (2. L5

TOTAL DEPTH:

25.94 -

13,

29

purce voLume: 0053 %3 = L gl

[6.163 x water column height (f) x 3 {well volumes) for 2~ wells]

DATE: ulizfo¥
mme: (OO st

GRAB ()() COMPOSITE[ )

0. 04
U
Pump Rate
: VOL. PURGED . .§ SPEC. COND. | mifmin. (& pump
. Jome (ool pH | TEMP Q)] (mstem)  ORP(mV) | TURG. (NTU) | DO (mgn) Setting)
" linisiat: N\V- 2 2 ] D vr’*"fw“"'ﬁ )
jo4s Bt [ L.Lbo[2\ ¥3 2,153 [138 .2 {560 0S9% 230
1050 l.o bbo 22,21 12.200-1259 | 828 0.2 | 500
.} \e58 =S ¥l 122,20 2.192 [-\8.B | 7.9 0.22 {309
- lioo 20 033 | 23.29 | . 4F1 [-140,) | 2.6F |02 280
ALD G Stodocd piad —  alddw 4o feChagel -
o D\ X2} | = —- >
BRI — L >
W2 vVe|Shmsr pwwmyp eolte ot | samyp el
1% s‘w\L N . '

Low Flow Stability Critera: pH=+0.1° ORP'= +16mV Sp.Cond=+3% DO=#%10% Turb <10NIU

COMMENTS: ST 19~ 08R100BIL -
' Tt 10~ 05600
Wik levef peter \0 -~ O34 3
Scw‘q_o\t e —
CONTAINER ANALYTICAL
SZERYPE " NO. | PRESERVATIVE METHOD ANALYSIS
omber % i — | e - .—'%ﬁuhod gogA
D . GENERAL INFORMATION
WEATHER: o7, Aol covern  — yaone Qe cAeod
. {swiPPED ViA: tedEx ' . - -
SHIPPED TO: ACE

e L
g o

_ loBserver:

] 'QWPLER: MLW\




loBservER:

eamprer:. g W

_ e " - I ASiameten L, —_ - - e oes e e R A e — - e s e —--<,l;‘:
FIELD SAMPLING REPORT
PROJECT NO: [ DO F O3 b / DB, -0 '
MACTEC ENGINEERING AND CONSULTING. R4C.
3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144 L
PHONE: {770) 421-3400 ! FAX: {770) 421-3486 ‘
- werLn: By M ‘+C_ DEPTH TO PRODUCT: NA DATE: thzlos
© SAMPLE METHOD: Qe stal e puingy wve_ 11708
- .REP. OF:__ ' DEPTH TO WATER: [ 2 vo GRAB% COMPOSITE( ) F
" TovaLpermH. &, YO ‘
1
PURGEVOLUME:__~* 7 R x3 <7, 6
{0.163 x water column height {ft) x 3 (well volumes) for 2" wells} ‘
0,04 gu il 4
Purnp Rate
. VOL. PURGED { . § SPEC. COND. milmin_ (& purap § New- Water i
e " gat) oH TEMP c) {msfom) ORP (mv) | TURB. (NTU) | DO (mgR} setting), Level i |
itiat: [1,09 -6.19 20,85 1 0&~7 <}l7.4 3,43 §.05 600" (37 ) !2-"*(25-'
§ T ] gbo | 20 79 1Ly 37 .13 03T {Boorlin Mo |
h-18 pl {61 | 20.21 J1® L w01 A% | 25 § Y T 1/ R LN S
4 Nh=23 3 .80 | 2p.8%0 1,119 | -tul o019 1.0 hooh Mg
.29 9 J48r ]| 2p.e0 T 1730 {-1M2 | 005 | 020 | Y " 11244
. - 1 .
Varardles SEHC -~ Shmpk 1T 36 v wle(Duptfate )
. : Low Flow éwbiﬂy Critera: pH=+ 0. ORP = & 10mV Sp. Cond =+3% DO=318% Twb. <10NTU
-fcommENTs: NS 10 7B 10054) i : i
' PlaMsik. (0" Y420 DU P Sample Nere = 1200 Sample
Wwaker Lu/b( W\ 2o AW B L
SaimpW Ak F oswmr 1130
CONTAINER ANALYTICAL
. SZEMYPE NO. | PRESERVATIVE METHOD . ANALYSIS
EYETS uh\»r‘ Wt N JROBIA | P YR
_ . GENERAL INFORMATION
WEATHER: WeT o Aud Corn Yo A P fpObeod
SHIPPED VIA- e dEX '
SHIPPED TO: PACE




FIELD SAMPLING REPORT
proJECT NO:_O(BOOEIDS bISADY, G-V
MACTEC ENGINEERING AND CONSULTING. INC.

3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144
PHONE: (770) 4213400 / FAX: (770) 421-3486 )

" wertio: BAMWST

DEPTH YO PRODUCT:

pate.__ Wl 2togk

—— s

' SAMPLE METHOD: j')w‘s-\-zkld\'(, w

DEPTH TO

WATER: l2'H7

GRAB {X) COMPOSITE( )

DUPJREP. OF,_ —

toraLpeev:. 8. HF

= oL
purce vorume:_ 1. 01 X3 = 31
{0.163 x water cotlumn height (ft) x 3 {wefl vofumes) for 2~ wells}

0.0% b /L4~

i
Pump Rate
. VOL. PURGED SPEC. COND. milmin, (& pump | New Water
TIME " (gal} pH | TEMP COl  (usfcm) ORP(mV} | TURB. (NTU) | DO {mgl) i
initiol: ‘ 675 | 21,41 0,814} ~6¢6 (g4 5.0
| 11:59 ] 163419075 jofe7 {180l 127 } 0.36
| [2:04 VA 6.96 { 209 Ip.stw | -l67 7,54 6.2
12:0%5 3 695 | 20.,€9 0.8 | 171 2.2 | 6,18
T3 amnokes SHalh &mﬂmh
. Low Flow Stability Critera: pH=+ 0.1 ORP = 4+ 10mV Sp.Cond=+3% DO=4+10% Turb.<10NTU
"{COMMENTS: NsE 1o~ OJEID5Y) ' :
' llaMsie 0 “H4AD
rider Wk ok (O < 1620
$a,wq'o\a_ v = 12912
CONTAINER ANALYTICAL
SIZENYPE NO. PRESERVATIVE METHOD ANALYSIS
V- ass) ) NA ~ 180%A | W@
- . GENERAL INFORMATION
" jweatHER: 19872, cbouel  lhve. — Alin axPected
suprepvia: | ed £ . v
SHIPPED TO: PACE

losserver:
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Groundwater Investigation Report Operable Unit 2 February 27, 2009
MACTEC Engineering and Consulting, Inc., Project 6107-09-0036

APPENDIX D

DATA VALIDATION

The groundwater sample laboratory analytical data packages consisted of seven sample delivery groups
(SDGs). Each SDG was evaluated to determine compliance with the Quality Assurance/Quality Control
(QA/QC) protocols established in the Groundwater Investigation Work Plan (Work Plan) (MACTEC,
2009) listed below:

Sample receipt (chain of custody) and report completeness
Holding times

Field blanks, equipment blanks, and laboratory method blanks
Field duplicates

Surrogate recoveries (organics only) .

Matrix spike/matrix spike duplicates (MS/MSDs)

Relationship between total and dissolved fractions (mercury only)

The laboratory met the reporting limit for the constituents of concern (COCs) as specified in the Work
Plan. The COCs include mercury; hexachlorobenzene (HCB); and 2,2- and 2,4- isomers of dichloro-
diphenyldichloroethane (DDD), dichlorodiphenyldichloroethylene (DDE), and dichlorodiphenyl-
trichloroethane (DDT), collectively referred to as DDTR. Data from the seven SDGs are useable with the

qualifications discussed below.

EVALUATION OF SDGS ANALYZED FOR HCB AND DDTR

SDG 4011410 consisted of five samples, including one equipment blank and one field duplicate, which
were analyzed by Pace Analytical Services, Inc. in Green Bay, Wisconsin, by U.S. Environmental
Protection Agency (USEPA) Method 8081 for HCB. The samples were received by the laboratory in
good condition, and anomalies were not reported on the chain of custody. The samples were analyzed
within the applicable holding time. The equipment blank and laboratory method blank were free of
contamination. Samples BAMWA4C111208 and BAMWDUPO01111208 were collected as field duplicates.
HCB was not detected in either field duplicate, so precision could not be calculated. Surrogate recoveries
for the HCB analysis were within laboratory recovery acceptance ranges. Volume was insufficient to
prepare an MS/MSD sample for this SDG. The data from SDG 4011410 are useable without

qualification.

090036.01 D-1
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SDG 409490 consisted of four samples, including one field blank and one field duplicate, which were
analyzed by Pace Analytical Services, Inc. in Green Bay, Wisconsin, by USEPA Method 8081 for HCB,
DDD, DDE, and DDT. The samples were received by the laboratory in good condition, and anomalies
were not reported on the chain of custody. The samples were analyzed within the applicable holding
time. The field blank was free of contamination. The laboratory method blank had a detection of HCB of
0.0021J micrograms per liter (ug/L); however, the environmental samples were non-detect for HCB, and
qualification was not necessary. Samples BAMW2C092308 and BAMWDUP01092308 were collected as
field duplicates. HCB was not detected in either field duplicate, so precision could not be calculated.
Surrogate recoveries for the analyses were within laboratory recovery acceptance ranges. The MS/M SD
was performed on a sample from another SDG. The data from SDG 409490 are useable without

qualification.

SDG 409500 consisted of three samples, including a field blank, that were analyzed by Pace Analytical
Services, Inc. in Green Bay, Wisconsin, by USEPA Method 8081 for HCB, DDD, DDE, and DDT. The
samples were received by the laboratory in good condition, and anomalies were not reported on the chain
of custody. The samples were analyzed within the applicable holding time. The field blank was free of
contamination. The laboratory method blank had a detection of HCB of 0.0021J ug/L. Environmental
sample BAMW4C092408 was flagged “JB” as estimated with possible blank contamination. The other
samples were non-detect for HCB and did not require qualification. Surrogate recoveries for the analyses
were within laboratory recovery acceptance ranges. The MS/MSD was performed on sample
BAMWA4C092408, and recoveries were within laboratory limits. The data from SDG 409500 are useable

with the qualifications discussed above.

SDG 409501 consisted of five samples, including a field blank and equipment blank, which were
analyzed by Pace Analytical Services, Inc. in Green Bay, Wisconsin, by USEPA Method 8081 for HCB,
DDD, DDE, and DDT. The samples were received by the laboratory in good condition, and anomalies
were not reported on the chain of custody. The samples were analyzed within the applicable holding
time. The field blank and equipment blank were free of contamination. The laboratory method blank had
a detection of HCB of 0.0021J pg/L. All samples with detections of HCB were flagged “JB”™ as estimated
with possible blank contamination. Surrogate recoveries for the analyses were within laboratory recovery
acceptance ranges. The MS/MSD was performed on a sample from another SDG. The data from

SDG 409501 are useable with the qualifications discussed above.

090036.01 D-2
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SDG 409570 consisted of two samples, including a field blank, that were analyzed by Pace Analytical
Services, Inc. in Green Bay, Wisconsin, by USEPA Method 8081 for HCB, DDD, DDE, and DDT. The
samples were received by the laboratory in good condition, and anomalies were not reported on the chain
of custody. The samples were analyzed within the applicable holding time. The field blank was free of
contamination. The laboratory method blank had a detection of HCB of 0.0021J pg/L. Environmental
sample BAMWS5C092608 was flagged “JB” as estimated with possible blank contamination. The other
sample was non-detect for HCB and did not require qualification. Surrogate recoveries for the analyses
were within laboratory recovery acceptance ranges. The MS/MSD was performed on a sample from

another SDG. The data from SDG 409570 are useable with the qualifications discussed above.

EVALUATION OF SDGS ANALYZED FOR MERCURY

SDG 2950 1-50 consisted of 25 samples, including 2 field duplicate pairs, one equipment blank, and 6
field blanks. SDG 2950 1-50 was analyzed via Battelle Marine Sciences Laboratory in Sequim, WA
Washington, for filtered and unfiltered mercury by USEPA Method 1631. The samples were received by
the laboratory in good condition, and anomalies were not reported on the chain of custody. The samples
were analyzed within the applicable holding time. Field blanks were free of contamination as were the
laboratory method blanks. The equipment blank had a filtered mercury result of 0.000554 ng/L and
unfiltered mercury result of 0.00814 png/L: The samples with mercury results (dissolved or total) greater
than the detection limit were flagged “JB™ for estimated with possible blank contamination. MS/MSDs
were performed on seven samples from this SDG and recoveries were within laboratory method limits.
Two field duplicate pairs were cbllected: BAMW7C092908 is a duplicate of BAMWDUP02092908, and
BAM?2C092308 is a duplicate of BAMWDUP01092308. The relative percent ditferences (RPD) between
the duplicates were less than 20 percent except for the total mercury for
BAMW7C092908/BAMWDUP02092908, which was 141 percent. A “J” flag would be applied to these
two samples; however, they are already flagged “JB,” which is higher than “J” in the evaluation
hierarchy. The filtered mercury results were less than 110 percent of the corresponding unfiltered

mercury results. The data from SDG2950 1-50 are useable with the qualifications discussed above.

SDG 2950 _51-62 consisted of 6 samples, including one field duplicate pair, one equipment blank, and
one field blank. SDG 2950 51-62 was analyzed by Battelle Marine Sciences Laboratory in Sequim,
Washington, for filtered and unfiltered mercury via USEPA Method 1631. The samples were received by
the laboratory in good condition, and anomalies were not reported on the chain of custody. The samples

were analyzed within the applicable holding time. The field blank and laboratory method blanks were

090036.01 D-3
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free of contamination. The equipment blank had a filtered mercury result of 0.000286 JQ pg/L and an
unfiltered mercury result of 0.000168 JQ pg/L. Samples with total or dissolved mercury results above the
detection limit were flagged “JB” for estimated with possible blank contamination. An MS/MSD was
performed on sample BAMW2C111108, and the recoveries were within laboratory method limits. The
field duplicate pair (BAMW2C11108 and BAMWDUPO01111108) had RPDs within 20 percent. The
filtered mercury results were less than 110 percent of the corresp‘onding unfiltered mercury results. The

data from SDG2950 _51-620 are useable with the qualifications discussed above.
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APPENDIX E

BIOSCREEN-AT MODEL INPUTS AND OUTPUTS
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NOTE:

GROUNDWATER FLOW PATH DEPICTED ON
THE CROSS-SECTION IS AN EXTREME CASE
FOR MODELING THE WORST CASE

SOUTHWEST

BLUFF

SCENARIO (HIGHER MERCURY

CONCENTRATION IN THE BASIN) USING
BIOSCREEN-AT MODEL. ACTUAL
GROUNDWATER FLOW WILL BE DIFFERENT
FROM THAT SHOWN IN THIS FIGURE.

NORTHEAST

MODELED GROUNDWATER FLOW
DIRECTION

SANDY CLAY

CLAY/ SILTY CLAY

FINE SAND

FINE SAND/ CLAYEY SAND

FINE TO COARSE SAND

SANDY GRAVEL/ COARSE SAND WITH
GRAVEL

MIOCENE CLAY
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Type a question for help '




Distance
(ft) 0 20 40 60 80 100 120 140 160 180 200
Conc
(ng/L) 930.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Source thickness: 35 ft
Hydraulic gradient: 0.011




b3 ) 4

0 90 180 270 360 450 540 630 720
0.0000130000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000C

all conc. are in mg/L (e.g., at zero distance, at the well, it is 0.000013 mg/L or 0.013 micrograms per liter) and distances are in feet
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Hydraulic conductivity is 1x10” cm/s (1x10™* m/d; USBR reference)
Zone thickness is 10 feet

Effective porosity is 0.05
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BIOSCREEN-AT Natural Attenuation Decision Support System
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Input for total porosity of 45% and fraction organic carbon of 0.0033 (R ~ 5.0)



DISSOLVED HCB CONCENTRATIONS IN PLUME (mg/L at Z=0)
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Output for total porosity of 45% and fraction organic carbon of 0.0033 (R ~ 5.0)




BIOSCREEN-AT Natural Attenuation Decision Support System M.Karanovic (Jul 2007} -Data Input Instructions:

S. Papadopulos & Associates. Inc : : | 115
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Input for total porosity of 45% and fraction organic carbon of 0.005 (R ~ 7.0)




DISSOLVED HCB CONCENTRATIONS IN PLUME (mg/L at Z=0)
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Output for total porosity of 45% and fraction organic carbon of 0.005 (R ~ 7.0)






