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1.0 INTRODUCTION

Aerostar Environmental Services, Inc (AEROSTAR) under contract to the U. S. Army Corps of
Engineers (USACE)-Mobile District, has completed field activities and data collection for the
Soil and Groundwater Investigation at the Alabama Army National Guard (AANG)
Organizational Maintenance Shop (OMS) Number 28, herein identified as OMS-28 located at
1622 South Broad Street on the Brookley Complex, Maobile, Mobile County, Alabama (see
Figure 1-1).

Please note that the AANG changed the OMS to a Field Maintenance Shop (FMS) several years
ago. However, the Alabama Department of Environmental Management's official name for the
site is OMS-28 and all previous investigations at the site (including the UST removal and
investigation) have been designated as OMS-28. Therefore, to avoid confusion, the AANG
decided to continue to refer to the site as OMS-28 in all documentation relating to environmental
investigations at the site.

This investigation was conducted under the authority of the USACE-Mobile District, Contract
Number W91278-06-D-0066 and Task Order Number 0015. All project activities were
conducted in accordance with the previously approved March 2008 Work Plan (WP).

The objectives of the Soil and Groundwater Investigation were to:

Gain additional information about the site;

. Gain additional information about soil and groundwater contamination at the site
and further delineate the soil and groundwater contamination;

. Collect data needed to complete an Alabama Risk Based Corrective Evauation
(ARBCA) of the site;

The collection of information at the OMS-28 site consisted of obtaining a right of way (ROW)
drill permit from the Alabama Department of Transportation (ALDOT), preparation of a WP,
Site Safety and Health Plan (SSHP), Field Sampling Plan (FSP), Quality Assurance Project Plan
(QAPP), and an Investigation Derived Waste Management Plan (IDWMP). Following plan
approval, the field investigation was initiated to include the advancement of four (4) sonic rotary
drilling techniques shallow type Il monitoring wells and three type |11 deep monitoring wells for
the collection of soil and groundwater samples for laboratory analysis.

The results of the field data collection are provided in later sections of this report. To aid the
reader, a background summary is aso provided in Section 2.0 of this report.
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2.0 PROJECT DESCRIPTION

21 Site Description

OMS 28 is located in Mobile County, near downtown Mobile at 1622 South Broad Street,
between Interstate 10 and Mobile Bay. The property is relatively flat with an elevation of 20 to
30 feet above mean sea level (MSL). The subject property is located in Section 1, Township 4
South, Range 1 West and at approximate location Longitude 88°03' 42" West and Latitude
30°39" 11" North within the Brookley Complex, Figure 1-1, Site L ocation Map, and Figure 1-
2, Project Site Map. The OMS-28 site is surrounded by U.S. Interstate Highway 10 to the west
and north, the Fort Floyd A. McCorkle AANG facility building to the east, and Farmer Fresh
Produce, Masonite, Inc., and Spill Tech, Inc. to the south on Nowlin Street as depicted in Figures
1-1 and 1-2. The surface features consist of vegetative cover comprised of oak trees, scrub trees,
grasses, and brush. No structures are present on the OMS-28 study site; however, the Alabama
Army National Guard (AANG) facility is located approximately 250 feet east of the site. The
nearest residential structure is approximately 250 feet northeast of the site.

Facilities at the Brookley Complex included runways and maintenance areas for aircraft,
underground and aboveground fuel storage facilities, associated buildings, roads, housing, and
landfills. No human consumption or agricultural wells are located within the boundaries of the
Brookley Complex.

The Brookley Complex is designated by the Federal Aviation Administration (FAA) as operating
with a Part 139 certification. The property is now owned by the Mobile Airport Authority
(MAA) and the University of South Alabama (USA). The Brookley Complex is currently used
as an industrial complex and airport by the MAA. The USA uses the facility as alearning center,
golf course, and housing area.

Surface flow from stormwater runoff across the site varies due surface grade, vegetation, and
porous surface medium.

2.2 Site Background and History
221 TCE Comprehensive Site Investigation at OM S 28, April 2007

A single 2,000 gallon gas/diesel underground storage tank (UST) at pit 2 was removed in
October 1992. Following the removal of the UST, a Preliminary Investigation (Pl) was
performed by the USACE for pit 2 in October 1993 and the report submitted to the Alabama
Department of Environmental Management (ADEM). The PI did not fully determine the extent
of soil or groundwater contamination. A secondary investigation (SI) of pit 2 was completed in
December 1994, establishing the extent of soil and groundwater contamination at the site. The
1994 Sl was followed by quarterly groundwater monitoring beginning in 1995. Additionaly, a
Sl Addendum, performed by Bechtel-S, was completed in August of 2005.

During sampling for the SI Addendum, the reporting limits for MW-8 were higher than the other
groundwater samples due to the dilution (by the laboratory) of this sample by a factor of 20.
Dilution was required due to the interference by trichloroethene (TCE) in the sample. The TCE
was not related to the gasoline/diesel fuel tank being investigated and was believed to be the
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result of a localized solvent spill. No other groundwater samples collected during that event
required dilution by the laboratory.

In March 2005, all of the wells onsite were sampled and analyzed for a full volatile organic
compound (VOC) scan. With the exception of monitor well MW-8, TCE was not detected in the
groundwater samples collected from the other onsite monitor wells. TCE was detected in the
groundwater samples collected from monitor well MW-8 and the duplicate (MW-8) at
concentrations of 480 micrograms per liter (ug/L) and 430 pg/L, respectively; which was above
the Maximum Contamination Level (MCL) of 5 pg/L. Cis-1,2-dichloroethene, was the only
other volatile detected in the groundwater samples collected from monitor well MW-8 and the
duplicate (MW-8) at concentrations of 11 pug/L and 10 pg/L, respectively; which was below its
MCL of 70 ug/L. No other contaminants exceeded ADEM initia screening limits (ISLs) in the
groundwater samples submitted for analysis.

Bechtel-S submitted the SI Addendum and an ARBCA assessment in August 2005. The Site
Specific Target Levels (SSTL) developed in the ARBCA were approved in November 2006.

In 2005, the AANG installed five temporary wells, TW-1 through TW-5, at the site to further
delineate the TCE plume based on sample results from MW-8. The wells were installed by hand
with hand cut screen and a filter pack of sand. TCE was detected in the groundwater sample
collected from one temporary well (TW-4) at an approximate concentration of 1.9 pg/L, which
was below the MCL of 5 pg/L. None of the remaining wells sampled showed detectable
concentrations of TCE.

On February 21, 2006, confirmatory groundwater samples were collected from temporary
monitoring wells TW-1, TW-3, TW-4, TW-5, PZ-1, and PZ-2 and submitted for laboratory
analysis of TCE. TCE was detected in one groundwater sample collected from TW-4 at 1.86
Mg/L, while the other groundwater samples were non-detect. Based on the results of the
confirmatory sampling of groundwater, ten hand auger soil borings and eight direct push borings
to collect groundwater were installed in April 2006. In May of 2006, three additional hand auger
borings were instaled to collect soil samples and three additional direct push borings were
instaled to collect groundwater samples. Ten soil samples out of 23 exhibited TCE levels
ranging from 0.00311J to 0.586J, milligrams per kilogram (mg/Kg), where ”J" represents an
estimated value. Three of the samples exceeded either a residential or commercial Preliminary
Screening Value (PSV). Five out of 11 groundwater samples detected the presence of TCE
ranging from 6.74 to 145 milligrams per liter (mg/L), all of which exceeded a PSV.

Based upon the February and May 2006 soil and groundwater analytical results, three additional
soil borings (HA-11 through HA-13) were advanced further south, east, and north of the original
ten borings for further delineation of the soil and groundwater.

Three additional temporary wells, B-9/TW-14, B-10/TW-15, and B-11/TW-16, were advanced to
the southwest of B-8, downgradient of B-8, and northeast of B-2, respectively, to further
delineate TCE. Three additional groundwater samples were collected from B-9/TW-14, B-
10/TW-15, and B-11/TW-16.

Additionally, a LNAPL Flute™ liner was inserted in boring B-12 in order to determine if TCE
was accumulating in the subsurface. The flute liner was placed in the area of elevated
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groundwater concentrations (TW-13). The flute liner remained in place, approximately one and
a half hours before it was removed at each boring and checked for color change. A color change
would have indicated the presence of product but there was no color change evident.

Based on the results of the February and May, 2006 sampling activities, four monitoring wells
(MW-9 through MW-12) were installed on October 22, 2006 using hollow stem auger drilling
techniques. Groundwater samples were collected from monitoring wells MW-6 and MW-8
through MW-12 in October and November of 2006. The results of groundwater samples
collected from these wells identified the presence of TCE in three of the wells, MW-8 (83 pg/L),
MW-10 (11 pg/L), and MW-11 (63 pg/L). Each exceeded a tap water PSV. A TCE
Comprehensive Investigation report detailing the findings of the February through November
2007 activities was submitted to the USACE in April of 2007.

2.2.2 ADEM review of TCE investigation

Upon review of the TCE Comprehensive Investigation Report, ADEM issued a letter to the
AANG dated June 28, 2007, requiring additional investigation at the site. In addition, ADEM
required, in a letter dated August 17, 2007, that temporary wells TW-1 through TW-5 be
properly abandoned as they were improperly installed. Copies of the ADEM letters are
contained in Appendix A.
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30 PHYSICAL CHARACTERISTICSOF OMS-28 COMPREHENSIVE
INVESTIGATION AREA

31 Physiography and Topography

The Brookley Complex is located within Mobile County. Much of the land in Mobile County is
used for industrial and agricultural purposes. Large areas along the Mobile and Tensaw Rivers
and aong the coast are characterized by low-lying, swampy terrain and brackish water. The
Brookley Complex isincluded in this area.

The Brookley Complex lies entirely within the East Gulf Coastal Plain physiographic section,
Alluvia-Deltaic Plain District and Coastal Lowlands District.

The Alluvia-Deltaic Plain District, which consists of alluvial and terrace deposits from the
rivers, are areas with very little relief, and the surface topography ranges in altitude from 100 feet
to sealevel.

Coastal Lowlands District areas are characterized by flat to gently undulating, locally swampy
plains underlain by terrigenous deposits of Holocene and late Pleistocene age. They include the
mainland plain indented by many tidal streams and fringed by tidal marshes and barrier islands.
The landward edge of the district is defined by the base of the Pamlico marine scarp at 25 to 30
feet of elevation. The barrier islands and tidal marshes in the area are undergoing continual
modification by erosion and deposition.

3.2 Regional Geology

Geologic units that occur within the study area range from Tertiary to Quaternary age. Alluvial
and terrace deposits of Quaternary Age overlie Tertiary age deposits adjacent to the flood plains
of the larger streams and river, and along the coastal areas, such as Mobile Bay.

Geologic units of Tertiary Age that are sources of potable groundwater are the Miocene Series
Undifferentiated and the Citronelle Formation. The Miocene Series outcrops in central and
northern Mobile and Baldwin Counties. The Miocene Series consists of sedimentary deposits of
marine and estuarine origin. The sediments consist mainly of laminated to thinly-bedded clays,
sands, and sandy clays. The sands range from fine- to coarse-grained and are locally cross
bedded. In outcrops, the sands weather to a variety of colors, some distinctly mottled. At some
exposures, beds of sand contain gravel and petrified plant fossils, and clays contain carbonized
leaf remains.

The Citronelle Formation of Pliocene age overlies the Miocene Series and crops out in central
and southern parts of the study area. The formation, which is relatively thin in northern parts of
the study area, is about 200 feet thick in the subsurface in the southern part of the study area.
The sediments consist of gravelly sands and sandy clays. In many areas, lenses of sandy clay
and clayey sand, which range in thickness from 5 to 15 feet, are interbedded with gravelly sand.
Sediments along the base of the Citronelle Formation have a high clay content, indicating that
they were deposited in an estuarine environment, whereas, overlying sediments were deposited
by sediment-laden streams.
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Pleistocene and Holocene Series of Quaternary age deposits overlie Miocene and Pliocene
sediments. Alluvial, low terrace and coastal deposits represent complex beach, dune, lagoonal,
estuarine, and deltaic depositional environments. The deposits consist of very fine- to coarse-
grained sand that is gravelly in many exposures. Sandy clay isinterbedded with the sand at some
exposures. The thickness of the alluvial, low terrace and coastal deposits are estimated to range
from O to 200 feet, based on the first occurrence of coarse siliclastic sediments.

The Quaternary sand and gravel beds represent buried channel deposits. Their width and depth
are similar to that of the present river bed sediments. The length of individual sand and gravel
beds probably ranges from a few hundred to a few thousand feet. These buried channel deposits
are surrounded by silt and clay sediments similar to those being deposited on the present flood
plain of theriver.

3.3 Regional Hydr ogeology

The Pliocene-Miocene and the alluvial-coastal aquifer are the major aquifers in the study area.
Although the aquifers are lithologically different, they are hydraulically connected and generally
respond to stresses as a single aquifer.

Groundwater in the Pliocene-Miocene aquifer occurs in beds of sand and gravel which are
lenticular in shape and of limited lateral extent. The sand and gravel beds in the Citronelle
Formation and those at shallow depths in the Miocene Series Undifferentiated are hydraulically
connected to land surface; therefore, the aquifer is unconfined. At depth clayey sedimentsin the
Miocene Series are semi-confining, which reduces vertical infiltration of water. Thus, the
aquifer in deeper portions of the Miocene Series responds to short-term pumpage as a confined
aquifer. Wells properly constructed in the Pliocene-Miocene aquifer yield from 0.5 to 2.0
million gallons per day (Mgal/d).

The aluvia-coastal aquifer is hydraulically connected to the Pliocene-Miocene aquifer.
Properly constructed wells in the alluvial-coastal aguifer have the potential to yield from 0.5 to
1.0 Mga/d. Most high-yield wells are completed in beds of sand and gravel that originate from
coastal deposits and buried river sediments. The buried channels are surrounded by silty and
clayey sediments that do not yield significant amounts of water, but do alow slow infiltration of
water to the sand and gravel beds. Individual buried channels may be directly connected to the
present channels of the Mobile River.

The source of recharge to the aquifersisrainfall, which averages 62 inches per year (in/yr) in the
study area. About 28 in/yr of rainfall runs off during and immediately after storms; a small
amount of rainfall infiltrates the subsurface as recharge to the aquifers;, and the remainder is
returned to the atmosphere by evaporation and transpiration of trees and other plants.

Most recharge to the major aquifers in Mobile County occurs within the boundaries of the study
area, and a small amount is contributed from Miocene outcrop areas to the north.

Groundwater discharges are primarily to streams, water bodies, and wells. Some of the larger
groundwater pumping centers in the study area are the cities of Grand Bay, Fairview, Dauphin
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Island, Theodore, Kushla, LeMoyne, Citronelle, Mt. Vernon, Bayou La Batre, Saraland, and St.
Elmo in Mobile County.

In addition to public water supply, substantial quantities of groundwater are used for irrigation.
Mobile County has several chemical and paper factories and other industries that use large
quantities of groundwater.

Large withdrawals of water from an aquifer often cause a depression in the potentiometric
surface of the aguifer. The extent of the depression depends on the amount of water withdrawn
and the water-bearing characteristics of the sediments. A large depression exists around the
Prichard-Mobile area in Mobile County. Most of the groundwater withdrawals in this area are
for industrial purposes. Other smaller depressions occur in the vicinity of some industries along
the Mobile River in northern Mobile County. The effects of the depressions are localized
because of their proximity to the Mobile River, which is hydraulically connected to the aquifers
in the area. The Mobile River has an average annua discharge of about 70,000 cubic feet per
second (ft%/s), which is more than adequate to recharge the aguifers as withdrawals occur.
However, in tidal reaches of the Mobile River, the recharge could introduce saltwater into the
aquifer.

Recharge areas for the magjor aquifers, which include the entire study area, are susceptible to
surface contamination. The topography in the study areaisflat to low rolling hills. This type of
terrain minimizes surface runoff, allowing more time for water to infiltrate into the soil.

Areas that are highly susceptible to contamination from the surface are relatively flat terrain with
very permeable soils. Many of these areas are used for intensive row-crop farming where
pesticides are used extensively. Along the Mobile River in the northern part of Mobile County,
chemical industries are potential sources of contamination to the groundwater. The regions of
the study areathat are not considered to be highly susceptible to surface contamination are where
topographic relief is greater; this promotes increase surface runoff and dispersion and dilution of
surface contaminants.

Regions underlain by the aluvial and coastal sediments generally are areas of groundwater
discharge; this decreases the likelihood of a contaminant migrating into the deep groundwater
system.

34 Site Geology/Hydr ogeology

Information about the site geology was collected from data gathered at the location when
exploratory boring and monitoring wells OM S-28-2 through OM S-28-7 were installed on March
24, 26, 27, and 28 and monitoring well OMS-28-1 was installed on June 6, 2008. Site
hydrogeology information was collected during groundwater sampling conducted on July 1 and
July 8, 2008. A review of the boring logs of the installation of the exploratory boring and
OMS-28-1 through OMS-28-7 revealed that with some exceptions, a dark red to brown and gray
silty clay loam was encountered from just below ground surface to a depth of 5 to 10 feet below
ground surface (bgs). Brown to gray sands, silty sands, and clayey sands were generally
encountered beginning at 5 to 10 feet bgs. These sands, silty sands, and clayey sands usually
continued until gray stiff clay was encountered at depths of 16 to 35 feet bgs. In deeper borings
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the gray stiff clay continued to a depth of 70 to 84 feet bgs. A gray coarse grained sand was
located beneath the stiff clay in the deep borings and continued to boring termination at depthsin
the deep borings that varied from 76 to 80 feet bgs. The exploratory boring was continued to a
depth of 120 feet bgs. In this boring the coarse grained sand ended at 90 feet bgs where light
gray sandy clay, clayey sand, and silty clayey extended to a depth of 104 feet bgs where light
gray clay and silty clay was encountered from 104 feet bgs to boring termination at 120 feet bgs.
Soil boring and well construction diagrams showing the soil lithology and well construction
details are presented in Appendix B.

Depths to water in the monitoring wells were measured during the July 1, 2008 and July 8, 2008,
groundwater sampling events and again on August 25, 2008. The August 25, 2008 recording
event provided the most complete groundwater data. The water table at the time of the site
inspection on August 25, 2008, varied from a depth of 3.35 feet to 8.79 feet below top of casing
to in shallow monitoring wells MW-5, MW-8, MW-9, MW-12, OMS-28-2, OMS-28-3,
OMS-28-5, and OMS-28-7. Depth to water in degp monitoring wells OMS-28-1, OMS-4, and
OMS-6 varied from 22.45 feet to 28.89 feet below top of casing. A flow direction to the north
for the August 28, 2008 recording event was estimated using shallow monitoring wells MW-5,
MW-8, MW-9, MW-12, OM S-28-2, OM S-28-3, OM S-28-5, and OMS-28-7.
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40 METHODOLOGY

4.1 Field Activities Summary

Prior to the commencement of field activities, the ALDOT was contacted to obtain a permit to
drill in the ALDOT ROW in order to install monitoring well OMS-28-1. Obtaining the ALDOT
ROW permit was a lengthy process that delayed the start of the OMS-28 Supplemental
Comprehensive Investigation field activities. The field activities of this Supplemental
Comprehensive Investigation began with the abandonment of temporary monitoring wells TW-1
through TW-5, permanent monitoring wells MW-10 and MW-11, and piezometers PZ-1 and
PZ-2. Following the abandonment, one exploratory boring was installed to assess the subsurface
conditions prior to instalation of the soil borings and monitoring wells. Subsequent to the
installation of the exploratory boring, four shallow type Il groundwater monitoring wells
(OMS-8-2, OMS-8-3, OMS-8-5, and OMS-8-7) and three type Ill double cased deep
groundwater monitoring wells (OMS-8-1, OMS-8-4, and OMS-8-6) were instaled using sonic
rotary drilling techniques. During the soil boring field activities, a continuous core of the
subsurface from each boring was collected for visual identification of the soil types encountered.
Additionally, a soil sample was collected from each boring at 5 foot intervals for headspace
screening with an Organic Vapor Analyzer equipped with a Flame lonization Detector (OVA-
FID). Three soil samples from each shallow well - one surficial sample, one with the highest
OVA reading, and one collected above the soil/groundwater interface, were selected for
laboratory analysis of Target Compound List (TCL) Volatile Compounds by EPA Method 8260.
Four soil samples from each deep well - one surficial sample, one with the highest OVA reading
above the water table, one with the highest OVA reading below the water table, and the soil
sample collected from just above the soil/groundwater interface, were selected for laboratory
analysis of the TCL Volatile Compounds by EPA Method 8260. Figure 2, Sample L ocation
Map illustrates sample locations. Table 1, Field Investigation Sampling Summary, identifies
the samples collected during this Comprehensive Secondary Investigation.

4.2 Well Abandonment

In aletter dated August 17, 2007, ADEM required that temporary wells TW-1 through TW-5 be
properly abandoned as they were improperly installed. 1n preparation for the field effort for this
Supplemental Comprehensive Investigation, the USACE attempted to obtain the rights to enter
the private property where permanent monitoring wells MW-10 and MW-11 were located.
However, the homeowner would not allow USACE to enter the property to sample the wells and
demanded that the wells be removed from the property. Because of this, permanent monitoring
wells MW-10 and MW-11 were scheduled for abandonment.

Temporary monitoring wells TW-1 through TW-5 and MW-10 and MW-11 were abandoned
prior to soil boring activities. Abandonment procedures included pulling the well screen and
well casing from the subsurface and grouting each well annulus with a neat grout mixture of 95%
portland cement and 5% bentonite clay from the bottom of the annulus to approximately one foot
bgs with a tremie pipe clay to insure that vertical migration of surface water into the surficial
aquifer does not occur. The area surrounding each monitoring well and piezometer was covered
with soil, returned to its original grade, and all well materials were removed from the site and
disposed of. A Well Abandonment Report detailing the well abandonment activities was
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prepared and submitted to ADEM on May 19, 2008. In a letter dated July 10, 2008, ADEM
determined that the wells were properly abandoned. Copies of the ADEM letters are provided in
Appendix A.

4.3 Soil Borings & Soil Sampling

An exploratory boring and permanent monitoring wells OMS 28-2 through OMS 28-7 were
installed as part of this investigation on March 26 through March 28, 2008. Because of delays
encountered during the procurement of the ALDOT ROW permit, permanent monitoring well
OMS-28-1 was not installed until June 6, 2008. These wells were intended as replacements for
the temporary wells and piezometers at the site or were installed in locations thought to be more
beneficial to the TCE Investigation. The deep wells were to delineate the vertical contamination.
The locations of all soil borings are shown on Figure 2.

On March 24, 2008, an exploratory boring was advanced in the southwest portion of the site to
assess the local subsurface conditions. This exploratory boring was advanced using sonic rotary
drilling techniques to a depth of 120 feet bgs. Sonic rotary drilling allowed a continuous core of
subsurface material to be collected for visual identification of the soil types encountered during
the boring installation. The exploratory boring was logged to determine if a confining layer was
present and determine subsurface lithology for placement of shalow and deep weélls.
Additionally, the exploratory boring was used to collect geotechnical samples that will be used
for an ARBCA assessment of the site. Shelby tube geotechnical samples were collected from the
exploratory boring at the ground surface, in the unsaturated zone at a depth of 10 feet bgs, and
the saturated zone clay at a depth of 105 feet bgs. When the boring was completed and all
samples had been collected, the boring annulus was filled with a neat grout mixture of 95%
portland cement and 5% bentonite clay with a “tremie” pipe to within 2 feet of the ground
surface.

Each Shelby tube geotechnical sample was submitted to Thompson Engineering, Inc. in Mobile,
Alabama for analysis of porosity, bulk density, water content, fractional organic carbon content,
and soil bulk density. Results of the soil geotechnical laboratory analysis are presented in
Appendix C. As per the ADEM ARBCA guidance, the samples were located to “determine
typical soil properties which are representative of the source area” and to “be representative of
the soils through which the (chemicals of concern) migrate to reach groundwater.” In addition,
the exploratory boring was located so that it allowed access native soils not impacted by release.

Following the installation of the exploratory boring borings, OM S-28-2 through OM S-28-7 were
installed on March 26 and 27, 2008. Borings OMS-28-2, OMS-28-3, OMS-28-5, and OM S-28-7
were shallow borings installed to depths of 20 feet bgs. Borings OMS-28-1 and OMS-28-4
OM S-28-6 were deep borings installed to depths to depths of 80 feet bgs, 75 feet bgs, and 75 feet
bgs, respectively. As with the installation of the exploratory boring, soil borings OMS-28-2
through OM S-28-7 were advanced using sonic rotary drilling techniques to allow a continuous
core of subsurface material to be collected for visual identification of the soil types encountered
during the boring installation.

On June 6, 2008, following receipt of the ALDOT ROW permit, soil boring OMS-28-1 was
installed off site to the north, along the U.S. Interstate 10 East Service Road. This boring was a
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deep boring placed next to the existing shallow well MW-12. As with borings OMS-28-2
through OMS-28-7, OMS-28-1 was instaled with sonic rotary drilling techniques to allow a
continuous core of subsurface material to be collected for visual identification of the soil types
encountered during the boring installation.

With the exception of the installation of the exploratory boring, soil samples were collected at
five-foot intervals from each boring and screened with an OVA-FID. All soil samples were
visualy classified according to the Unified Soil Classification System (ASTM D 2487-92 and
ASTM D 2488-90). Boring logs showing a visual depiction of each soil boring are contained in
Appendix B.

Three soil samples from each shallow well were selected for laboratory analysis - one surficial
sample, one with the highest OVA reading, and one collected above the soil/groundwater
interface. Four soil samples from each deep well were selected for laboratory analysis - one
surficial sample, one with the highest OV A reading above the water table, one with the highest
OVA reading below the water table, and the soil sample collected from just above the
soil/groundwater interface. It should be noted that all sampling equipment was decontaminated
between each sampling event, utilizing a Liquinox wash, tap water rinse, isopropanol rinse, and
DI water rinse.

Following selection for laboratory anaysis, each soil sample was placed into clean laboratory
supplied containers, placed on ice, and transported under proper chain-of-custody protocol to
Analytical Laboratories, Inc, of Baton Rouge, Louisiana, and Test America, Inc. of Mobile,
Alabama. The soil samples were analyzed for TCL Volatile Compounds by EPA Method 8260.
Both testing laboratories and AEROSTAR adhere to the quality control program, including
spikes, blanks, and duplicates, of EPA SW-846 and ER 1110-1-263. This guidance requires the
following:

a. 10% of all sampleswill be collected for duplicate/split

b. 10% for rinsate analysis

c. 10% of groundwater volatile sampling to be trip blanks (one per cooler)

Soil sample results are reported in dry weight per EPA SW-846, which requires % solids
determination.  Soil cuttings generated during the installation of the soil borings were
containerized and stored at an approved location on-site as investigation derived waste (IDW)
until disposal. Appendix D provides the IDW inventory. Copies of soil laboratory analytical
reports and chain of custody are provided in Appendix E.

4.4 Monitoring Well Installation
44.1 Typell Wéls

Following the completion of the soil borings on March 26 and 27, 2008, each soil boring was
converted to a groundwater monitoring well. The wells were installed in accordance with
Publication Number: EM 1110-1-4000, Title: Engineering and Design - Monitoring Well
Design, Installation, and Documentation at Hazardous Toxic, and Radioactive Waste Sites. The
four shalow borings were converted to shallow Type Il monitoring wells (OMS-28-2,
OMS-28-3, OMS-28-5, and OMS-28-7) with their screen in the uppermost aquifer. The wells
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were installed in accordance with the technical requirements of the August 21, 2007, SOW and
al local, State, and Federal requirements. Each Type Il well was constructed of 10 feet of 0.01”
dotted 2-inch PV C screen and enough well casing to bring the well to or just above the ground
surface. The annulus of each borehole was filled with clean, graded quartz sand to
approximately 2 feet above the top of the screen. A 2-foot layer of bentonite pellets was then
gravity fed into the annulus of each borehole. This layer of bentonite pellets was saturated with
tap water and alowed to hydrate. Following the hydration of the bentonite, a neat grout mixture
of 95% Portland cement and 5% bentonite clay was pumped into each well annulus with atremie
pipe until the grout mixture was within one foot of the ground surface. The well casings were
sealed with locking, watertight well caps. Please see the Soil Boring Log/Monitoring Well
Construction Diagrams contained in Appendix B for individual monitoring well construction
details.

442 Typelll Wells

Following the completion of the soil borings on March 26 and 27, 2008 and June 6, 2008, each
soil boring was converted to a groundwater monitoring well. The wells were instaled in
accordance with Publication Number: EM 1110-1-4000, Title: Engineering and Design -
Monitoring Well Design, Installation, and Documentation at Hazardous Toxic, and Radioactive
Waste Sites. The three deep borings were converted to Type 11 double cased monitoring wells
(OMS-28-1, OMS-28-4, and OM S-28-6) with their screen in a deeper aquifer. The wells were
installed in accordance with the technical requirements of the August 21, 2007, SOW and all
local, State, and Federal requirements. The outer casing of each type Il well was constructed
using an 8-inch diameter schedule 40 PVC casing. The 8-inch casing was installed to a depth
indicative of the confining strata or 80 feet bgs, whichever was shallower. The surface casing of
each type Il well was grouted in place with a neat grout mixture of 95% portland cement and
5% bentonite clay using a tremie pipe. After allowing the cement grout to set, the boring was
advanced through the next confining layer. Well installation was completed using 10 feet of
0.01-inch factory dlotted well screen set at depths of 76 feet bgs to 80 feet bgs and 2-inch
diameter flush-threaded Schedule 40 PV C risers. The annulus of each borehole was filled with
clean, graded quartz sand to approximately 2 feet above the top of the screen. A 2-foot layer of
bentonite pellets was then gravity fed into the annulus of each borehole. This layer of bentonite
pellets was saturated with tap water and allowed to hydrate. This method enabled the lower
water bearing zone to be isolated. A locking well waterproof well cap was installed at the top of
each well and each well was finished with either abolt down flush mount cover set in concrete at
ground level or ametal stick up protective cover depending on its location.
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45 Site Survey

Coordinates and elevations were established for soil boring/monitoring well locations using a
Professional Land Surveyor (PLS). On August 18, 2004, the OMS-28 site was surveyed by
Lawler and Company Land and Industrial Surveyors, Inc., (LAWLER) The location of each
newly installed well, OMS-28-1 through OMS-28-7, along with existing wells MW-5, MW-8,
MW-9, MW-12 was surveyed. The survey was tied into the Alabama Local State Plane
Coordinate System, North American Datum (NAD) Alabama West 1983 (1992), and all
elevations are in National Geodetic Vertical Datum (NGVD 1929). The coordinates are to the
closest one-foot and were referenced to the State Plane Coordinate System. Ground surface
elevations and TOC elevations were measured to the nearest 0.01-foot. The top of each well
casing was marked to identify a constant measuring point for measuring water levels. A copy of
the survey datafrom LAWLER isincluded in Appendix F.

4.6 Groundwater Elevation & Flow Direction

On July 1, 2008, July 8, 2008, and August 25, 2008, groundwater levels were measured at the
site. Static water levels were measured in all monitoring wells using an electronic groundwater
level indicator. Liquid levels were measured to the nearest 0.01 foot from the top of each well
casing for calculation of the groundwater elevation. This information was used to determine
groundwater flow direction, which is discussed in Section 5.0 of this report. Table 2,
Groundwater Elevation Data identifies survey data, depth to water (DTW) and elevation
measurements.

4.7 Well Development

The wells installed during this investigation were developed in accordance with Publication
Number: EM 1110-1-4000, Engineering and Design - Monitoring Well Design, Installation, and
Documentation at Hazardous Toxic, and Radioactive Waste Sites, which says, in part, “The final
development of monitoring wells should be initiated no sooner than 48 hours after or more than 7
days beyond the final grouting of the well” and “Well development should be completed at |east
14 days before well sampling”. Monitoring wells OMS-28-2 through OMS-28-7, which were
installed on March 26 through 28, 2008, were developed on April 1, 2008. Monitoring well
OMS-28-1 which was installed on June 6, 2008, was developed on June 11, 2008. The newly
installed monitor wells were developed using a peristaltic pump and high density polyethylene
tubing (HDPE) tubing. New tubing was used for each well and each well was developed until
the water was free of silt and sand. All decontamination and development fluids generated
during development activities were containerized and stored as IDW in labeled drums and stored
on site. Appendix D providesthe IDW inventory.

4.8 Monitoring Well Purging and Sampling

On July 1, 2008, and July, 8, 2008, prior to groundwater sampling activities, static water levels
were measured in monitoring wells MW-5, MW-6, MW-8, MW-9, MW-12, and OMS-28-1
through OMS-28-7 using an electronic water level indicator prior to purging and sampling
activities. Water levels were measured to the nearest 0.01 foot from the top of each well casing
for comparison to a common datum.
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In order to obtain valid, representative groundwater samples, each well was purged prior to
collecting samples via peristaltic pump which is an approved method for this project. New
tubing was attached to the pump at each well location. The total water column was determined
by subtracting the depth to the top of the water column from the total depth of the well. The total
purge volume for each well was at least three times the well volume in galons. All
decontamination fluids and purge water generated were containerized and stored at an approved
location as IDW. Appendix D providesthe IDW inventory.

Remediation through natural attenuation (RNA) data including conductivity, pH, oxidation-
reduction potential (ORP), dissolved oxygen (DO) and temperature were measured and recorded
during purging. Unfortunately, an instrument malfunction prevented measurement of DO in all
samples but the one collected from MW-12. Stabilization of these parameters was assumed
when successive measurements after each well volume varied by 10% or less. Purging
continued until these parameters stabilized or the well went dry. The volume of water removed
from each well was also measured and recorded. Table 3, RNA Field M easurements contains
all RNA measurements recorded during the July 1, 2008 and July 8, 2008 sampling events.

4.9 Monitor Well Sampling

On July 1, 2008, groundwater sampling was completed at monitoring wells MW-5, MW-6,
MW-8, MW-9, MW-12, OMS-28-2, OMS-28-3, OMS-28-5, and OMS-28-7. Unfortunately, the
peristaltic pump malfunctioned during the July 1, 2008 sampling event and monitoring wells
OMS-28-1, OMS-28-4, and OMS-28-6 could not be sampled. A peristaltic replacement pump
was ordered and monitoring wells OMS-28-1, OM S-28-4, and OM S-28-6 were sampled on July
8, 2008. Following purging stabilization, groundwater grab samples were collected in pre-
cleaned and preserved laboratory supplied containers. All samples were logged using proper
chain-of-custody protocol, and then placed on ice in a cooler for delivery to Gulf Coast
Analytical Laboratories, Inc., in Baton Rouge, Louisiana for analysis of TCL Volatile
Compounds by EPA Method 8260. Copies of the groundwater laboratory analytical reports and
chains-of-custody are provided in Appendix E.

4.10 Investigation Derived Waste Handling

During the course of the field investigation, IDW was generated and handled in accordance with
the IDWMP. The IDWMP addressed the requirements of the National Contingency Plan (NCP)
along with the EPAs interpretation of these plans. The inventory of IDW generated during the
investigation along with the disposal manifests are provided in Appendix D. On June 6, 2008,
al soil IDW was removed from the site by SunCoast Environmental Consultants, Inc. for
disposal.
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5.0 FINDINGS

51 Groundwater Elevation and Flow Direction

Depth to the groundwater at the site was measured on July 1, 2008, July 8, 2008, and August 25,
2008, with an electronic groundwater level indicator. The depth to the groundwater from the
TOC was recorded and this distance was subtracted from the TOC elevation for each well
established in the survey of the site. Depth to groundwater in the shallow wells (MW-5, MW-6,
MW-8, MW-9, MW-12, OMS-28-2, OMS-28-3, OMS-28-5, OMS-28-7) during the gauging
events varied from 3.35 feet below TOC in monitoring wells MW-5 and MW-8 to 12.91 feet
below TOC in monitoring well OMS-28-2. Depth to water in the deep wells (OMS-28-1,
OMS-28-4, OM S-28-65) during the gauging events varied from 8.89 feet below TOC to 26.85
feet below TOC in monitoring well OMS-28-4. A review of the water level measurements
collected on August 25, 2008 from MW-5 MW-6, MW-8, MW-9, MW-12, OMS-28-2,
OMS-28-3, OMS-28-5, OM S-28-7 indicates that the groundwater flow direction at the OMS-28
gite is to the north. This flow direction is somewhat further to the east than past monitoring
events. It should be noted that the groundwater levels in the wells rose by approximately three
feet from early July 2008 to late August 2008 and the water levels recorded and the flow
direction estimated from the August 28, 2008 site visit may be anomalous.

Water levels and elevation data are provided in Table 2. Figure 3, Generalized Groundwater
Flow Map identifies generalized groundwater flow direction of the most recent (August 25,
2008) groundwater gauging event.

52 Soil Analytical Results

Table 5-1 presents the soil analytical results. The soil laboratory analytical reports for al soil
samples collected during this investigation and associated chains-of-custody are provided in
Appendix E.

Twenty four (24) soil samples were collected from seven (7) locations during the course of this
investigation and compared to the ARBCA June 2007 commercial PSV's and the EPA Regional
Screening Levels for Chemical Contaminants at Superfund Sites (EPA RSL) for commercial
soil. The following contaminants were detected in soil samples collected during this
investigation; 2-butanone, acetone, chloroform, carbon disulfide, methyl acetate, TCE, and cis-1-
2dichloroethene. With the exception of TCE, all the contaminants were detected at levels that
were below their respective PSV or EPA RSL.

The TCE levels detected in the soil samples collected from OMS-28-3 at a depth of 10 to 15 feet
bgs, OMS-28-6 at a depth of 5 to 10 feet bgs and again at a depth of 10 to 15 feet bgs were
0.211J mg/Kg, 0.076 mg/Kg, and 0.107J mg/Kg, respectively. The TCE levels detected in
OMS-28-6 exceed the ADEM Residentia soil PSV, while the TCE level in the soil samples
collected from OMS-28-3 exceeded the ADEM Residential and Commercial Soil PSVs.
Additionally, TCE was detected in the sample collected from OMS-28-4 at a depth of 10 to 15
feet bgs at a concentration that was lower than ADEM PSVs. Please see Table 4, Sail
Analytical Results for the soil analytical results. Figure 4, Soil Analytical Results, illustrates
the analytical results of the soil testing. Figure 5, TCE Concentrations in Soil, April & May
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2007 (0-12 Inches), and Figure 6 TCE Concentrations in Soil, April & May 2007
(Subsurface) from the April 2007 TCE Investigation are provided for reference.

53 Groundwater Analytical Results

Table 4, Groundwater Analytical Results, summarizes the groundwater analytical results
while Figure 2 illustrates the sample locations and the analytical results. Figure 7,
Groundwater Analytical Results contains a visual depiction of the groundwater analytical
results. The groundwater laboratory analytical reports for all groundwater samples collected
during this investigation and associated chains-of-custody are provided in Appendix E.
Contaminants detected in groundwater samples (including estimated values) collected during this
investigation are identified as 1,2-dichloroethane, 1,3-dichlorobenzene, 2-butanone (MEK), 4-
methyl-2-pentanone (hexone) acetone, benzene, bromoform, chloroform, chloromethane,
cyclohexane, methylcyclohexane, methylene chloride, naphthalene, tetrachloroethene, TCE,
vinyl chloride, xylenes, (cis)-1,2-dichloroethene, and (trans)-1,2-dichloroethene. Contaminants
detected in groundwater samples (including estimated values) collected during this investigation
that exceeded either an ADEM PSV or an EPA RSL are identified as benzene, chloromethane,
methylene chloride, naphthalene, tetrachloroethene, and TCE.

The naphthalene concentration detected in the groundwater sample collected from monitoring
well MW-5 of 0.00464J mg/L exceeded the ADEM drinking water PSV of 0.00062 mg/L. The
benzene concentration of 0.016 mg/L and the naphthalene concentration of 0.028 mg/L detected
in the groundwater sample collected from monitoring well MW-6 exceeded the ADEM drinking
water PSVs for benzene and naphthalene of 0.005 mg/L and 0.0062 mg/L, respectively.
However, it should be noted that Groundwater Resource Protection Target Concentrations of
0.0311 mg/L for benzene and 0.124 mg/L for naphthalene for compliance wells downgradient
from the UST were calculated in the ARBCA for OMS 28 Pit #2, Revision 1, dated November
2001. Therefore, the concentration of benzene and naphthalene in these wells do not exceed the
site specific target levels.

The chloromethane concentration of 0.00210J mg/L and TCE concentration of 0.133 mg/L in
monitoring well MW-8 exceeded the ADEM drinking water PSVs for chloromethane and TCE
of 0.0016 mg/L and 0.005 mg/L, respectively.  The methylene chloride concentration of
0.00905J mg/L detected in the groundwater sample collected from monitoring well OMS-28-1
exceeded the ADEM drinking water PSV for methylene chloride of 0.005 mg/L. The TCE
concentration of 0.08 mg/L detected in the groundwater sample collected from monitoring well
OMS-28-3 exceeded the ADEM drinking water PSV for TCE of 0.005 mg/L. The
tetrachl oroethene concentration of 0.13 mg/L and TCE concentration of 0.039 mg/L detected in
the groundwater sample collected from monitoring well OMS-28-5 exceeded the ADEM
drinking water PSVs for tetrachloroethene and TCE of 0.0016 mg/L and 0.005 mg/L,
respectively. No other chemical of concern exceed an ADEM drinking water PSV or an EPA
RSL for drinking water in any of the groundwater samples collected during this investigation.

It should be noted that a J flag attached to any concentration indicates that the value given is an
estimated value determined by the analytical laboratory. Additionally, the TCE concentration of
0.129 mg/L in the duplicate sample collected from monitoring well MW-8 exceeded the ADEM
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drinking water PSV for TCE of 0.005 mg/L. Chloromethane, which was detected in MW-8 at
0.00210J, was not detecte