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SECTION 1

Introduction

This report presents the Feasibility Study (FS) for Operable Unit (OU) Number 10, Site 35 at
Marine Corps Base (MCB) Camp Lejeune in Onslow County, North Carolina. This FS is
prepared under the Naval Facilities Engineering Command (NAVFAC) - Atlantic,
Comprehensive Long-Term Environmental Action Navy (CLEAN) III Contract
N62470-02-D-3052, Contract Task Order (CTO) 0215.

MCB Camp Lejeune presently covers approximately 236 square miles and is a training base
for the United States Marine Corps. Site 35, formerly the Camp Geiger Area Fuel Farm, is
located within Camp Geiger, in the northwest portion of the Base. During investigation of
the fuel farm, chlorinated solvents were identified throughout Camp Geiger. Site 35
primarily refers to five 15,000-gallon above ground storage tanks (ASTs), underground fuel
transmission lines, a pump house, a fuel unloading pad, an oil water separator, and a
distribution island. The fuel farm was active until it was decommissioned in the spring of
1995 to make way for the construction of the US Highway 17 Bypass. During the active life
of the fuel farm, several releases of fuel occurred. During 1957 and 1958 approximately
1,000-gallons of fuel were released. To control the release, interceptor trenches were dug and
the fuel was ignited. There is also evidence of a fuel release from an abandoned
underground distribution line that supplied No. 6 fuel oil to a underground storage tank
(UST) that fueled a boiler at the Mess Hall Heating Plant, located adjacent to “D” Street
between Third and Fourth Streets.

MCB Camp Lejeune was placed on the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) National Priorities List (NPL) effective
November 4, 1989 (54 Federal Register 41015, October 4, 1989). As a result, the United States
Environmental Protection Agency (USEPA) Region IV, the North Carolina Department of
Environment and Natural Resources (NCDENR), the United States Department of the Navy
(DoN) and the Marine Corps entered into a Federal Facilities Agreement (FFA) for MCB
Camp Lejeune in 1991. The primary purpose of the FFA is to ensure environmental impacts
associated with past and present activities at the Base are thoroughly investigated. The
Installation Restoration (IR) Program is responsible for ensuring that appropriate CERCLA
response and Resource Conservation and Recovery Act (RCRA) corrective action
alternatives are developed and implemented as necessary to protect public health and
welfare, and the environment.

1.1 Report Purpose

The purpose of this FS report is to evaluate potential remedial alternatives to address the
contamination identified during the Remedial Investigation (RI) and subsequent
investigations according to the following process:
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Identify the remedial action objectives (RAOs);

Identify potential treatment, resource recovery, and containment technologies that will
satisfy these objectives;

Screen the technologies based on their effectiveness, implementability, and cost;
Assemble the technologies into treatment alternatives; and

Analyze the alternatives against evaluation criteria.

1.2 Report Organization

This FS is organized as follows:

1-2

Section 2 contains site characterization information, including site description and
background, nature and extent of contamination, and summaries of previous
investigations, treatability studies, remedial actions, and current contamination
conditions;

Section 3 identifies applicable or relevant and appropriate requirements (ARARs) and
RAOs; and contains an initial screening of potential technologies;

Section 4 develops the identified technologies into potential alternatives and evaluates
those alternatives based on effectiveness, implementability, and cost;

Section 5 compares remedial action alternatives and presents a recommendation for the
alternative that best satisfies the RAOs; and

Section 6 presents reference information.



SECTION 2

Site Characterization

This section contains site characterization information including site description and
background, nature and extent of contamination, a streamlined risk evaluation and
summaries of previous investigations, treatability studies, and remedial actions.

2.1 MCB Camp Lejeune Setting

MCB Camp Lejeune is located in Onslow County, North Carolina. The Base covers
approximately 236 square miles and is bisected by the New River, which flows in a
southeasterly direction and forms a large estuary before entering the Atlantic Ocean. The
southeastern border of the Base is the Atlantic Ocean shoreline. The western and
northeastern boundaries are U.S. Route 17 and State Route 24, respectively. The City of
Jacksonville, North Carolina borders the Base to the north.

The Base is bisected by the New River, which flows into the Atlantic Ocean in a
southeasterly direction. The Base is bordered by the Atlantic Ocean to the east, US Route 17
to the west and State Route 24 to the north. Figure 2-1 shows the location of MCB Camp
Lejeune.

2.2 Facility and Site Description

Detailed background information for Site 35 is contained in the Supplemental Remedial
Investigation, Site 35, Operable Unit No. 10, Camp Geiger Fuel Farm. Marine Corps Base Camp
Lejeune, North Carolina (CH2M HILL, 2008a). A summary of this information is provided in
the following sections.

Site 35, formerly the Camp Geiger Area Fuel Farm, primarily refers to five 15,000-gallon
ASTs, underground fuel transmission lines, a pump house, a fuel unloading pad, an oil
water separator, and a distribution island, situated north of the intersection of Fourth Street
and ‘G’ Street. Results of previous investigations expanded the original area beyond the
confines of the Fuel Farm, and Site 35 is now generally bounded by ‘A’ Street on the west,
Second Street on the north (unmarked street north of Third Street), Brinson Creek on the
east, and Eighth Street on the south (Figure 2-2)

2.3 Facility and Site Physical Setting

Site 35 is located in the northeast corner of Camp Geiger, which is located in the far
northwest portion of MCB Camp Lejeune. Site 35 is generally covered with a mix of
vegetation, asphalt roadways, concrete, and buildings, with the eastern portion of the site
adjacent to Brinson Creek, being heavily wooded. Storm water is conveyed via manmade
drainage ditches, storm drains, and catch basins, to Brinson Creek and its tributaries, which
then flows southeast into the New River

2-1
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The majority of the investigative area is grass-covered and exhibits little topographical
relief. The US Highway 17 Bypass, which runs roughly parallel to Brinson Creek, crosses
through the northeast portion of the Site. Much of the area within the US Highway 17
Bypass right-of-way (ROW) is also grass-covered; however the shoulders are steeply sloped.
The eastern portion of the Site adjacent to Brinson Creek is low-lying, heavily wooded, and
overgrown. The Base property line is Brinson Creek. Utility right-of-ways, privately owned
property, and the New River are located east of Brinson Creek. Stormwater runoff at Site 35
is collected by a storm sewer system that discharges into Brinson Creek.

The generally flat topography of MCB Camp Lejeune is typical of the seaward portions of
the North Carolina coastal plain. Elevations at the Base vary from sea level to 72 feet above
mean sea level (msl), although the elevation of the majority of the Base lies between 20 and
40 feet above msl.

The Site currently includes roadways, buildings, former building foundations, and several
large parking areas. Portions of Site 35 are currently in use by the Camp Geiger School of
Infantry. Armory operations, several warehouses, general storage buildings and troop
barracks occupy the area.

2.4 Geology and Hydrogeology

The Site 35 Supplemental RI report (CH2M HILL, 2008a) provides details regarding regional
geology and the occurrence of surface water and groundwater resources at Site 35. The
following is a summary of the site specific geology and hydrogeology.

2.4.1 Site Geology

Within the vicinity of Site 35, the uppermost Undifferentiated Formation of Holocene and
Pleistocene age sediments consist of mostly fine-to-medium grained, medium dense sands
with a lesser amount of silt and clay, present at depths of 0 to 30 feet below ground surface
(bgs). Thin, 0.1 to 0.5 foot thick, discontinuous lenses of silt and clay are found within the
Undifferentiated Formation. The Belgrade Formation, semi-confining unit of the Castle
Hayne Aquifer, lies directly under the Undifferentiated Formation. The approximate
thickness of the Belgrade semi-confining unit in the area of Site 35 is 7 feet.

The upper portion of the Oligocene age River Bend Formation underlies the Holocene and
Pleistocene sediments. Within the vicinity of Site 35, the River Bend Formation is composed
of sands, silt, shell and fossil fragments, and trace amounts of clay. Sands tend to be
cemented within the formation. The amount of shell fragments within the formation
decreases with depth down to approximately 55 to 65 feet bgs, where a greenish-gray to
olive very fine sand to silt is present. This greenish, very fine sand-silt layer is noted by a
decrease in moisture content. Below this layer the composition of the River Bend Formation
changes to a fine to medium grained sand with trace amounts of silts and shells. The River
Bend formation overlies the Eocene age Castle Hayne Formation.

Figure 2-3 illustrates the locations of two geologic cross-sections. Geologic cross-sections
generated from the boring logs of monitoring well installations at Site 35 are presented on
Figures 2-4 and 2-5.
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2.4.2 Site Hydrogeology

A detailed discussion of the hydrogeologic characteristics at Site 35 was presented in the
Supplemental RI Report (CH2M HILL, 2008a).

Hydrogeologic characteristics of the surficial (water table) and Castle Hayne aquifers
underlying Site 35 were evaluated by reviewing available information from a network of
shallow, intermediate, and deep monitoring wells.

The static water level elevations within the shallow aquifer zone during the May 2008
gauging event ranged from approximately 2.01 ft msl (IR35-MW49) to 13.67 ft msl (IR35-
MW?37), as shown on Table 2-1. In general, groundwater flow direction within the shallow
aquifer zone at Site 35 is to the northeast towards Brinson Creek. A potentiometric surface
map of the shallow zone is shown on Figure 2-6. The horizontal hydraulic gradient in May
2008 within the shallow aquifer zone at Site 35 ranged from approximately 0.005 feet per
foot (ft/ ft) between wells IR35-MW37 and IR35-MW09 located in the northwest portion of
the Site to approximately 0.007 ft/ft closer to Brinson Creek between wells IR35-MW30 and
IR35-MW?55.

Static water level elevations within the intermediate aquifer zone during the May 2008
gauging event ranged from 2.22 feet msl (IR35-MW64IW) to 14.15 feet msl (IR35-MW39IW).
In general, groundwater flow direction within the intermediate aquifer zone is to the
northeast. The horizontal hydraulic gradient within the intermediate aquifer zone at Site 35
was approximately 0.008 ft/ft between monitoring well IR35-MW230IW and IR35-MW55IW.
A potentiometric surface map of the intermediate aquifer zone is shown on Figure 2-7.

Static water level elevations within the deep aquifer zone during the May 2008 gauging
event ranged from 3.42 feet msl at IR35-MWO07DW to 12.24 feet msl at IR35-MWO01DW. In
general, the groundwater flow direction within the deep aquifer zone is to the northeast.
The horizontal hydraulic gradient within the deep aquifer zone at Site 35 was
approximately 0.005 ft/ft between IR35-MW30DW and IR35-MW07DW. A potentiometric
surface map of the deep aquifer zone is shown on Figure 2-8.

Vertical hydraulic potentials were calculated between the shallow and intermediate zones
and the intermediate and deep zones using the May 2008 water level data, between adjacent
wells screened in the respective intervals. The vertical hydraulic potential is calculated by
dividing the difference in water level elevations by the distance between the center points of
the two screened intervals of the two wells. The vertical hydraulic gradient data are
summarized in Table 2-2. Generally, the vertical hydraulic gradients are downward ranging
from 0.0012 ft/ft to 0.0230 ft/ft. Two of the three well pairs adjacent to Brinson Creek exhibit
an upward vertical gradient (0.0480 ft/ft and 0.0650 ft/ft).

Aquifer Testing

Following installation of the new monitoring wells, aquifer testing was completed by
CH2M HILL. On August 6, 2006, rising head slug tests were performed on three
intermediate-depth groundwater monitoring wells (IR35-MW30IW, IR35-MW37IW, and
IR35-MW81IW) and three deep groundwater monitoring wells (IR35-MWO01DW, IR35-
MW30DW, and IR35-MW80DW). The Supplemental RI slug test results from the
intermediate-depth monitoring wells were compared to data from slug tests conducted on
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four intermediate zone wells constructed in the median of the US Highway 17 Bypass in
March 2004 as part of the pilot study.

The Supplemental RI slug tests were conducted in accordance with Master Project Plans,
Marine Corps Base Camp Lejeune, Jacksonville, North Carolina (CH2M HILL, 2005). The
resulting data from these tests was used to calculate hydraulic conductivity using the
Bouwer and Rice method. Hydraulic conductivities were generally similar between the
intermediate and deep aquifer zones. The hydraulic conductivity in the intermediate aquifer
zone ranged from 1.9 feet (ft)/day to 7.1 ft/day with a geometric mean of 4.3 ft/day. The
hydraulic conductivity in the deep aquifer zone ranged from 0.4 ft/day to 12.5 ft/day with a
geometric mean of 3.2 ft/day.

Hydraulic conductivities calculated in the intermediate aquifer zone during Supplemental
RI activities were also generally similar to those calculated during pilot test activities.
According to the March 2004 data, hydraulic conductivities in the intermediate aquifer zone
ranged from 1.9 ft/day to 3.4 ft/day with a geometric mean of 2.6 ft/day.

Seepage Velocity

Using effective porosity values for silts and sands in the range of 25 to 50 percent (Freeze
and Cherry, 1979), a seepage velocity within the shallow aquifer zone was calculated to be
in the range of 0.006 ft/day to 0.013 ft/day (2.3 ft/year to 4.6 ft/year), and a seepage
velocity within the more conductive intermediate and deep aquifer zones was calculated to
be in the range of 0.07 ft/day to 0.13 ft/day (24.5 ft/year to 49.1 ft/year).

2.4.3 Regional Water Usage

Regionally in southeastern North Carolina, the Castle Hayne aquifer may be utilized as a
potable source for domestic water supply, watering lawns, or filling swimming pools.
Potable water to MCB Camp Lejeune and the surrounding residential area is provided by
public water supply wells that pump groundwater from the Castle Hayne aquifer. Although
fresh water is present within the surficial, Castle Hayne, Beaufort, and Pee Dee aquifers, all
of which are located below MCB Camp Lejeune, only the Castle Hayne aquifer is used by
MCB Camp Lejeune as a water supply source (Cardinell et al., 1993).

Based on information provided in the Wellhead Protection Plan-2002 Update report

(AH Environmental Consultants, 2002), one public supply well is located within 1,500 feet of
Site 35. Water supply well PSWTC-600, located approximately 1,300 feet west (upgradient)
of the Site is screened from 48 to 70 feet bgs, is inactive and has been recommended for
abandonment. The well is monitored semi-annually and contaminants have not been
detected.

Immediately east of Site 35 and Brinson Creek is privately owned property which is
primarily residential and farm land. According to the Onslow Water and Sewer Authority
(ONWASA), properties located along Georgetown Road have been provided with
municipal water service by the City of Jacksonville since the mid 1960s. In 1993, the City
replaced the existing water line and extended it to the remaining streets and residences in
the area.
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According to ONWASA, permits were not required for the installation of domestic wells.
Thus, information regarding domestic wells was not available for review. However,
according to ONWASA, domestic supply wells were historically screened at approximately
100 feet bgs. According to the Environmental Health Department of the Onslow County
Health Department, permits are not required for the construction of supply wells. Thus,
domestic well records were not available for review.

2.5 Site History

The Fuel Farm was in operation from 1945 until 1995. The ASTs were installed in 1945 as
part of the original Camp Geiger construction. The ASTs were originally used to store No. 6
fuel oil, but were subsequently converted for storage of gasoline, diesel fuel, and kerosene.
The ASTs supplied fuel to an adjacent dispensing pump. In 1995, the Fuel Farm was
decommissioned and dismantled to make way for construction of the US Highway 17
Bypass. During the active life of the fuel farm, several releases of fuel are reported to have
occurred. During 1957 and 1958, a release was reported in an underground distribution line,
which resulted in the loss of thousands of gallons of fuel, and apparently migrated towards
Brinson Creek. The leak appeared to have occurred as a result of damage to a dispensing
pump. Interceptor trenches were excavated and the captured fuel was ignited and burned.
In April 1990, Camp Geiger personnel discovered fuel (believed to be gasoline or diesel fuel)
within the unnamed drainage channels north of the fuel farm. The source of the fuel spill
was believed to be an unauthorized discharge from a tanker truck. Clean-up required
excavation and disposal of more than 20 cubic yards of soil. During subsequent phases of
investigation of the petroleum contamination, chlorinated volatile organic compounds
(CVOCs) were also detected, although a source was not identified.

The highest chlorinated solvent contaminant concentrations are located in two primary
areas: (1) the area bounded by Fourth and Fifth Streets extending east from Building G533 to
the median of Highway 17 Bypass and (2) a smaller disassociated plume located in the
southern portion of the site near the intersection of Eighth Street and G Street. The
chlorinated solvent contamination located in the northern portion of Site 35 appears to be
the result of historic activities, as the area east of Building G533 was reportedly used for
weapons cleaning and the area southeast of Building G480 and north of Building TC470 was
the former location of Building TC474, a vehicle maintenance garage. The source of the
disassociated southern plume is unknown but is also likely related to the historic use of
solvents for maintenance and equipment cleaning.

2.6 Summary of Investigations and Assessments

The initial investigations at Site 35 focused on petroleum hydrocarbon compounds in the
subsurface in the vicinity of the former AST fuel farm and ancillary piping. Over time, the
investigations expanded to include delineation of the chlorinated solvent plume. Previous
reports focusing primarily on the delineation and remediation of the petroleum
contamination originating from the Site 35 Fuel Farm Facility include:

e Initial Assessment Study (Water and Air Research, Inc., 1983)
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e Interim Remedial Action, Remedial Investigation [Baker Environmental, Inc. (Baker),
1994a]

e Interim Record of Decision for Contaminated Soil, (Baker, 1994b)

e Interim Feasibility Study for Surficial Groundwater (Baker, 1995b)

e Interim Record of Decision for Surficial Groundwater (Baker, 1995c)
e Soil Removal Action (OHM, 1997)

The following investigations focused on the delineation, fate and transport of the
chlorinated solvent contamination:

Confirmation Study (ESE, 1990)

Comprehensive Site Assessment, 1991 to 1992 (Law Engineering, Inc., 1992)

Remedial Investigation, (Baker, 1995a)

Supplemental Groundwater Investigation, (Baker, 1996a)

Brinson Creek Surface Water and Sediment Inorganic Analytical Results, (Baker, 2002)
Hot Spot Characterization, (Baker, 2003)

Natural Attenuation Evaluation (NAE) Report, (Baker, 2003)

Long-Term Monitoring (LTM), (Baker, 1999 to 2004)

Supplemental Remedial Investigation, (CH2M HILL, 2008)

A complete summary of the historical reports can be found in the Supplemental RI Report
(CH2M HILL, 2008a).

2.7 Previous Pilot Study and Removal Actions

2.7.1 Air Sparging Treatability Study (Baker, 1996b)

In 1996, Baker Environmental, Inc. conducted a treatability study to assess the applicability
of air sparging (AS) technology in addressing the shallow groundwater contamination at
Site 35; to obtain sufficient data for full-scale development of the technology; and to assess
the impact of potential air emissions from the AS system. The AS treatability study included
the installation and sampling of 12 monitoring wells, six soil gas probes, and the installation
of two air injection wells (one shallow and one deep), within the area shown on Figure 2-9.

Groundwater samples were analyzed for Target Compound List (TCL) volatile organic
compounds (VOCs). Soil gas samples were screened for percent oxygen and VOCs. In
addition, two soil gas samples were collected for analysis at a fixed-base laboratory for
VOCs.

The results of the treatability study concluded that AS via vertical air injection would have
limited effectiveness on contaminants present in the lower portion of the surficial aquifer
because the semi-confining unit was too impermeable to allow air injection below the base
of the aquifer and underneath the contaminants. The treatability study also concluded that
AS, if implemented in the area between the eastern edge of the US Highway 17 Bypass and
Brinson Creek, would not treat benzene, toluene, ethylbenzene, and xylene (BTEX)
contamination.
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Based on the findings of the treatability study, Baker recommended the following: 1) an AS
system consisting of horizontal injection wells, positioned along the top of the semi-
confining layer; 2) placement of the AS along the western edge of the US Highway 17
Bypass; and 3) a pilot test to ensure the system’s effectiveness.

2.7.2 Chemical Oxidation Pilot Study (CH2M HILL, 2006)

From December 2003 to July 2005, CH2M HILL conducted a pilot study to evaluate the
effectiveness of in-situ chemical oxidation for remediation of trichloroethene (TCE)-
contaminated groundwater. The target area for the pilot study was based on identification
of a “hot spot” area in 2003, located beneath the US Highway 17 Bypass, extending from the
vicinity of Building TC470, east to the Brinson Creek/wetland area, at a depth of 32 to

42 feet bgs (Figure 2-9).

The pilot study consisted of three separate chemical oxidant injection events: two phases of
low pressure [less than 30 pounds per square inch (psi)], low flow [3 to 5 gallons per minute
(gpm)] modified Fenton's reagent delivery into injection wells (total reagent solution
volume of approximately 26,000 gallons); a tracer study to evaluate Fenton’s reagent
distribution; and a third and final phase of high pressure (100 to greater than 200 psi), high
flow [greater than 1,000 cubic feet per minute (cfm)] potassium permanganate injections into
pneumatically fractured soil borings (total reagent solution volume of approximately 19,400
gallons). The modified Fenton’s injections were conducted about a month apart in February
and March of 2004 and the permanganate injection event was conducted in August of 2004.
Groundwater monitoring was conducted throughout the pilot study, including a baseline
sampling event in January 2004 and five post-injection monitoring events, conducted from
February 2004 to July 2005. The groundwater monitoring events included collection of
samples from 13 monitoring wells.

Results of the chemical oxidation injection tests, including the tracer study, indicated that
distribution of modified Fenton’s reagent was generally poor, with a radius of influence of
approximately 10 feet or less. The results from the initial groundwater sampling events
(prior to permanganate injection) also indicated an erratic reagent distribution pattern, with
negligible TCE reduction in most of the wells. However, beginning approximately 6 months
after the modified Fenton’s reagent injection, TCE levels began to decrease significantly
(greater than 50 percent), and concentrations of cis-1,2-dichloroethene (cis-1,2-DCE) and
vinyl chloride (VC) also began to increase, indicating possible stimulation of biologically
mediated reductive dechlorination as a result of injection activity. About this time, the third
and final phase of reagent injections (potassium permanganate) was performed. The
potassium permanganate injections did not appear to have any significant effect in terms of
TCE reduction although total VOCs concentrations were further reduced. Based on the
observation of potassium permanganate (purple color) in nearby monitoring wells, the
radius influence for the pneumatic fracturing method of delivery was determined to range
from 30 to 60 feet.

Overall, the pilot test resulted in 80 to 98 percent reduction in TCE concentrations and 72 to
85 percent total VOC reduction within the study area.
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Pilot test results also indicated that pneumatic fracturing is a viable method to enhance
secondary permeability of the relatively dense, heterogeneous materials at Site 35, and
significantly improve reagent distribution in these materials.

2.7.3 Non-Time-Critical Removal Action (CH2M HILL, 2008b)

The non-time critical removal action (NTCRA) implemented enhanced reductive
dechlorination (ERD) using a combination of lactate and emulsified vegetable oil (EVO) via
direct push injection. The target area for the NTCRA was identified from investigation
activities where elevated concentrations of CVOCs were observed. The target area is in the
vicinity of Building G533 (Figure 2-9).

The final report documenting the NTCRA results has not been published to date; however,
preliminary results suggest that the NTCRA resulted in a minimal contaminant reduction
with only limited increase in total organic carbon (TOC) and methane in the treatment area.
A relatively low microbial population responsible for reductive dechlorination and a lack of
distribution of the substrate are preliminarily responsible for the ineffective response to the
ERD treatment. In summary the primary results of the NTCRA study indicated the
following:

e The overall concentrations in the shallow wells were relatively low at levels near or
below the NC 2L levels.

e TCE concentrations fell 54 percent and DCE concentrations fell 66 percent during the
project for IR35-MW29 (the most contaminated shallow well).

¢ In the northern NTCRA treatment area, the TCE trends show a slight decline of TCE
concentration over 1 year with an average reduction of 21 percent DCE trends show
various increases and decreases in DCE concentrations over 1 year and VC
concentrations remained relatively stable throughout the study except for IR35-
MW10IW, which increased.

e In the southern NTCRA treatment area, the results for individual wells shows that no
significant contaminant reduction occurred.

e Only two intermediate wells appeared to have been affected by the ERD injections: IR35-
MW10IW and IR35-MW85. These wells had increases in TOC and a subsequent
reduction of contaminants.

e Microbial sampling indicated that the appropriate dechlorination bacteria were not
present in the NTCRA area at levels to promote reductive dechlorination.

e Field parameters did not indicate that adequate distribution of ERD substrate was
achieved.

2.8 Nature and Extent of Contamination

The nature and extent of contamination present at Site 35 is discussed below for all media as
identified by the previous investigations and by the recent groundwater sampling event
conducted in May-June 2008.
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2.8.1 Free Product and Soil

Soil samples have been collected from Site 35 as part of the Interim Remedial Action RI
(Baker, 1994a) and RI (Baker, 1995a) field activities. Based on the analytical results from
these investigations, petroleum hydrocarbons were the only potentially site-related
contaminants identified in soil. The petroleum hydrocarbon-impacted soils were
subsequently excavated and disposed of as part of a soil removal action conducted between
1995 and 1996. Therefore, impacts to soil are not addressed in this Feasibility Study.

Free product has been persistently detected in monitoring well IR35-MW67 since 1998, and
was detected again during Supplemental RI field activities. The free product was previously
determined to be kerosene and the lateral and vertical extent of free phase light non-
aqueous phase liquid (LNAPL) has been defined. The LNAPL is being investigated
separately under the UST program, so free product is not addressed in this Feasibility Study.

2.8.2 Soil Vapor

As part of a current Base-wide vapor intrusion study, CH2M HILL has sampled indoor and
outdoor air as well as soil vapor in and under buildings located at Site 35. The vapor
intrusion study is currently underway. Preliminary screening results indicate further
investigation is necessary at Site 35. Preliminary results indicate that possible vapor
intrusion issues may exist at buildings G530, G531, G532, G533, and G480. Further
investigation of these buildings is being currently being conducted. It is anticipated that any
vapor intrusion issues identified during the Base-wide investigation will be addressed on a
building specific basis.

2.8.3 Surface Water and Sediment

Surface water and sediment samples have been collected along Brinson Creek as part of the
original RI field activities (Baker, 1995) and the Brinson Creek Surface Water and Sediment
Study (Baker, 2002). These studies and current surface water data collected as part of the
May-June 2008 groundwater sampling event (Appendix A - Table 1) have concluded that
surface water quality has not been impacted by VOCs in groundwater at the site.
Historically, mercury, zinc, and lead have been detected in surface water above state and
federal criteria. Zinc and lead are potentially site related; however, neither contaminant has
been shown to pose a human health or ecological risk.

These studies also concluded that sediment has been impacted by anthropogenic activity,
but the source is unclear. These conclusions have been confirmed by the results of the NAE
sampling and routine sampling under the LTM program.

Fuel-related VOCs, semi-volatile organic compounds (SVOCs), pesticides, and metals have
historically been detected in sediment samples above screening values. Sediment samples
collected in July 2008 indicate that no fuel-related or chlorinated solvent-related-VOC
contamination is present in the sediment above current EPA Region IV Residential Regional
Screening Levels (RSLs) (Appendix A - Table 2). SVOCs and pesticides are not considered
to be attributable to Site 35 activities. Of the metals detected above screening levels, only
lead and zinc are considered to be potentially site-related; however, neither contaminant has
been shown to pose a human health or ecological risk.
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Based on these findings, impacts to surface water and sediment were not further addressed
in this Feasibility Study report.

2.8.4 Historical Groundwater

The most comprehensive site-wide groundwater characterization at Site 35 took place
during the original RI sampling events in 1995 and 1996. Further characterization was
completed as part of the Supplemental Groundwater Investigation (SGI) (Baker, 1996a) and
the NAE (CH2M HILL, CDM, Baker, 2003). Over the course of these investigations,
groundwater samples were analyzed for VOCs, SVOCs, pesticides, polychlorinated
biphenyls (PCBs), metals, and natural attenuation indicator parameters (NAIPs). Based on
the results of these previous investigations, it was concluded that:

e Petroleum (benzene) and chlorinated solvents (TCE, cis-1,2-DCE, and VC) are present in
the shallow, and intermediate aquifer zones at concentrations exceeding the applicable
North Carolina Groundwater Quality Standard (NCGWQS).

e The NAE Report concluded that reduced levels of TCE, the presence of TCE daughter
compounds, and favorable geochemical conditions were indicative of natural
attenuation in both the shallow and intermediate aquifer zones. The report also
concluded that the biodegradation appeared to be stalled at cis-1,2-DCE in some areas
and might not be sustainable.

e Inorganic compounds detected in the shallow and to a lesser degree in the intermediate
aquifer zones during the original RI and SGI consisted predominantly of aluminum,
iron, and manganese, which had site-wide exceedances of their respective NCGWQS.
However, these inorganics are commonly detected in groundwater at Camp Lejeune at
levels exceeding the state standards, and are therefore not considered site-related
contamination unless the detected concentration is greater than two times the mean
background concentration. Therefore, the aluminum, iron, and manganese exceedances
were not considered to be the result of past waste disposal practices at Site 35. During
the 1996 SGI, arsenic was not detected above NC2LGW standard of 50 pg/L in any well
sampled during the investigation. Arsenic was detected above the two times the base
background level of 5.77 pg/L in only four of ten samples collected from the shallow
aquifer zone, ranging from 8.7 ug/L to a maximum of 13.3 pg/L. Arsenic was not
detected in any intermediate or deep aquifer zone monitoring wells. Based on the
sporadic detections and concentrations below state standards, the arsenic does not
appear to be a site related COC.

2.8.5 Current Groundwater

The nature and extent of groundwater contamination at Site 35 was investigated and
defined as part of the SRI completed by CH2M HILL in 2006. Since 2006, CH2M HILL has
completed a NTCRA. Analytical results collected during the NTCRA suggest TCE
concentrations have decreased. In order to provide the nature and extent of current
groundwater conditions, CH2M HILL completed a comprehensive groundwater sampling
event in May and June 2008. The results of the May-June 2008 groundwater sampling event
and current nature and extent of current groundwater conditions is discussed below.
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In order to obtain site-wide groundwater data, all the monitoring wells at Site 35, except for
the monitoring wells located within the NTRCA, were sampled and analyzed for VOCs and
NAIP. Groundwater quality parameters recorded during well purging activities are
summarized in Table 2-3. Positive detections of VOCs and NAIP constituents in
groundwater from the shallow aquifer zone (screened from 2.5 to 25 feet bgs), intermediate
aquifer zone (screened from 24 to 46 feet bgs), and deep aquifer zone (screened from 46 to
68 feet bgs) are summarized in Tables 2-4, 2-5, and 2-6, respectively. These tables also
identify samples that exceeded the NCGWQS and/ or MCL.

Detected VOC constituents included: 1,1,2,2-tetrachloroethane (1,1,2,2-PCA), 1,1,2-
trichloroethane (1,1,2-TCA), 1,1-dichloroethene (1,1-DCE), benzene, 2-butanone, carbon
disulfide, chloroform, cis-1,2-DCE, ethylbenzene, isopropylbenzene, methyl-tert-butyl-ether
(MTBE), styrene, tetrachloroethene (PCE), toluene, trans-1,2-dichloroethene (trans-1,2-DCE),
TCE, VC, and total xylenes. Of the 16 VOC constituents reported, only 1,1,2,2-PCA, cis-1,2-
DCE, PCE, TCE, and VC were detected at concentrations exceeding their respective
NCGWQS or maximum contaminant level (MCL). An isoconcentration map showing PCE,
TCE, cis-1,2-DCE, VC, and benzene contamination in the shallow aquifer zone is shown on
Figure 2-10. Isoconcentration maps depicting the distribution of TCE, cis-1,2-DCE and VC
concentrations in groundwater in the intermediate aquifer zone are also shown on

Figures 2-11 through 2-13. An isoconcentration map showing the distribution of benzene
concentrations in groundwater in the intermediate aquifer zone is including in Figure 2-14.

TCE, cis-1,2-DCE, and VC were the most prevalent VOCs detected above their respective
NCGWQS during the monitoring well groundwater sampling events. TCE was reported
above its NCGWQS in 24 of the 63 monitoring well locations in the shallow, intermediate
and deep aquifer zones; cis-1,2-DCE was reported above its NCGWQS in 18 of the 63
monitoring well locations in the shallow, intermediate and deep aquifer zones; and VC was
reported above its NCGWQS in 27 of the 63 monitoring well locations in all three aquifer
zones. The highest concentrations of TCE, cis-1,2-DCE, and VC were within the intermediate
aquifer zone, in two distinct areas: the main plume in the area east of Building G533 and
south of Building TC342 and a smaller disassociated southern plume located east of
Building TC762. Unlike the main dissolved CVOC plume, the disassociated southern plume
contains PCE.

TCE was reported in nine shallow monitoring wells, and exceeded its NCGWQS

[2.8 micrograms per liter (ng/L)] in six of the 23 shallow wells. The maximum concentration
of TCE reported within the shallow aquifer zone (24 pug/L) was reported at IR35-MW14,
located east of building G480. TCE contamination is present within the shallow aquifer east
of Building G480, in the median, east of the US Highway 17 Bypass, and in the vicinity of
Building TC470, as shown on Figure 2-10.

TCE was reported in 25 intermediate monitoring wells of 33 wells sampled, and exceeded
its NCGWQS in 18 intermediate wells. The maximum concentration of TCE reported within
the intermediate aquifer zone (180 png/L) was reported at IR35-MW86IW, located within the
NTCRA area west of Building TC470. The extent of TCE within the intermediate aquifer
zone is shown on Figure 2-11. In addition to the relatively large TCE plume located east of
Building G533, a smaller, disassociated plume is located in the southern part of Site 35, east
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of Building TC762. TCE was reported in one deep monitoring well (IR35-MW72DW);
however the reported concentration was below the NCGWQS of 2.8 ng/L.

Cis-1,2-DCE was reported in 12 shallow monitoring wells, and exceeded its NCGWQS

(70 pg/L) in six of the 23 shallow wells. The maximum concentration of cis-1,2-DCE
reported within the shallow aquifer zone (150 pg/L) was reported at IR35-MW14, located
east of Building G480 (in the vicinity of the former Fuel Farm). Within the shallow zone,
cis-1,2-DCE contamination exists in the area east of Building G533 and south of Building
TC342 and east of Building G480 near the US Highway 17 Bypass, as shown on Figure 2-10.
The size and shape of these plumes in the shallow aquifer zone mimic those of the TCE
plumes in the shallow aquifer zone.

Cis-1,2-DCE was reported in 27 intermediate monitoring wells, and exceeded its NCGWQS
in 12 of the 33 intermediate wells that were sampled. The maximum concentration of cis-1,2-
DCE detected within the intermediate aquifer zone (240 pg/L) was reported at IR35-
MWS55IW, located east of the US Highway 17 Bypass adjacent to the former chemical
oxidation pilot study area. The areal extent of the cis-1,2-DCE plume in the intermediate
zone is shown on Figure 2-12. Cis-1,2-DCE was detected in two deep monitoring wells at
Site 35; however the reported concentrations were below the NCGWQS.

The NCGWQS for VC (0.015 pg/L) is below the practical quantitation limit (PQL)

(0.5 ng/L), in accordance with 15A North Carolina Administrative Code (NCAC) 02L.0202,
any detection of VC above the PQL is considered an exceedance of the standard. VC was
reported above 0.5 pg/L in six of the 23 shallow monitoring wells. The maximum
concentration of VC within the shallow aquifer zone (20 J pg/L) was reported at IR35-
MWH49, located east of the US Highway 17 Bypass in the former pilot study area. The extent
of VC contamination within the shallow aquifer zone is shown on Figure 2-10 (note the
isoconcentration lines are based on the PQL of 0.5 pg/L). In general, the shape of the VC
plume in the shallow aquifer zone appears to mimic that of the TCE and cis-1,2-DCE
plumes; however, the extent of VC in the shallow aquifer zone appears to be larger than that
of TCE or cis-1,2-DCE.

VC was reported above the PQL in 20 intermediate monitoring wells. The maximum
concentration of VC reported within the intermediate aquifer zone (220 pg/L) was reported
at IR85-MW?73IW, located within the median of the US Highway 17 Bypass in the former
pilot study area. The distribution of VC within the intermediate aquifer zone is shown on
Figure 2-13 (note the isoconcentration lines are based on the PQL of 0.5 pug/L).

VC was reported in one deep aquifer zone monitoring well at Site 35. The detected
concentration of VC (1.3 pg/L) was reported at IR35-MW72DW (screened from 53 to 58 feet
bgs), located within the median of the US Highway 17 Bypass in the former pilot study area.
VC was not detected in monitoring wells located upgradient of this area, screened from

60 to 65 feet bgs.

Benzene was reported in three of the 23 shallow monitoring wells at Site 35. Benzene
exceeded of the NCGWQS of 1.0 ug/L in two of the shallow wells shown on Figure 2-10.
Benzene was reported in 19 intermediate aquifer zone monitoring wells (screened from 24 to
46 feet bgs), and exceeded its NCGWQS in eight of the 33 sampled intermediate wells. The
maximum concentration of benzene reported within the intermediate aquifer zone
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(6.6 ng/L) was reported at IR35-MW39IW, located west of the US Highway 17 Bypass and
upgradient of the former pilot study area. The extent of benzene within the intermediate
aquifer zone is shown on Figure 2-14.

PCE exceeded its NCGWQS (0.7 ng/L) in one shallow and four intermediate aquifer zone
monitoring wells at Site 35. The maximum concentration of PCE (2.2 pg/L) was reported in
intermediate monitoring well IR89-MW47IW, located east of Building TC762.

1,1,2,2-PCA was detected in three shallow aquifer zone wells and exceeded its NCGWQS
(0.17 pg/L) in all three shallow aquifer zone wells where 1,1,2,2-PCA was detected. The
maximum concentration of 1,1,2,2-PCA (6.7 pg/L) was reported in IR35-MW32, located
west of Building TC470.

2.9 Risk Assessments

2.9.1 Human Health Risk Assessment

A human health risk assessment (HHRA) was completed as part of the RI (Baker, 1995a) to
evaluate the projected impact of contaminants of concern (COCs) on human health and/or
the environment now and in the future. Additionally, a supplemental HHRA was
completed as part of the SGI (Baker, 1996a) focusing on recent groundwater data. Current
and future receptors evaluated included: current military personnel, current child and adult
recreational users of Brinson Creek, future residents, and future construction workers.
Exposure scenarios evaluated included: exposure to surface soil for current military
personnel and future residents; exposure to subsurface soil for future construction workers;
exposure to groundwater for future residents; exposure to surface water and sediment for
current recreational users; inhalation of airborne particles for future residents, future
construction workers, and current military personnel; and ingestion of fish for current adult
recreational users. The results of the HHRA concluded that:

e There are no unacceptable risks to human health and/or the environment under the
current use scenario. A slightly elevated risk was identified for current adult recreational
users due to potential ingestion of mercury in fish fillets; however the risk was not
considered attributable to Site 35 activities.

e There is a potential risk to future residential receptors driven by the presence of VOCs in
groundwater.

2.9.2 Ecological Risk Assessment

No unacceptable risks to the environment were identified in the original ecological risk
assessment (ERA). An addendum to the ERA was prepared to determine if there have been
any changes in exposure pathways since the completion of the ERA, to compare the
concentrations of site-related constituents to current legally enforceable water quality
standards, and to evaluate whether the conclusions of the ERA are still valid. The results of
the addendum to the ERA support the original ERA conclusions that aquatic receptors are
unlikely to be at significant risk from Site 35. The evaluation also indicated that the risks
identified for terrestrial receptors in the 1995 ERA have likely been reduced to acceptable
levels through a reduction in exposure to contaminated soils located nearest site structures.
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2.10 Natural Attenuation Evaluation

During the May-June 2008 groundwater sampling event, field measurements and
groundwater samples were collected from 63 monitoring wells in order to evaluate the
geochemical characteristics of the surficial and Castle Hayne aquifers. Field measurements
collected during the purging of the wells included dissolved oxygen (DO), conductivity, pH,
temperature, ferrous iron, turbidity, and oxidation-reduction potential (ORP). Additionally,
groundwater samples were collected and submitted for laboratory analysis of geochemical
parameters that included nitrate, nitrite, sulfate, sulfide, chloride, total (unfiltered) iron,
TOC, methane, and alkalinity. Concentration trends in the geochemical parameters and the
daughter breakdown products can be used to evaluate whether biodegradation of the VOCs
is occurring,.

A summary of NAIPs from the May-June 2008 groundwater monitoring event is provided
in Table 2-7.

Dissolved Oxygen

DO is the most thermodynamically favored electron acceptor used by microbes for the
biodegradation of organic carbon. Generally, DO concentrations below 0.5 milligrams per
liter (mg/L) are required for anaerobic bacteria necessary for reductive dechlorination to
exist. As the DO is diminished within the aquifer, other electron acceptors (that is, nitrate,
ferrous iron, or sulfate) may be used by microorganisms to facilitate reductive
dechlorination reactions.

The DO concentrations recorded during the May-June 2008 groundwater monitoring event
indicate that anaerobic conditions exist only in the intermediate and deep aquifer zones at
Site 35. Within the shallow aquifer zone, DO concentrations ranged from 0.0 mg/L at IR35-
MW30 to 8.87 mg/L at IR35-MWO04, with concentrations less than 0.5 mg/L in eight of 23
shallow monitoring wells. Within the intermediate aquifer zone, DO concentrations ranged
from 0.0 mg/L to 0.63 mg/L at IR35-MW84IW, with concentrations less than 0.5 mg/L in
28 of 33 intermediate monitoring wells. Within the deep aquifer zone, DO concentrations
ranged from 0.0 mg/L to 0.42 mg/L at IR35-MW30DW, with concentrations less than

0.5 mg/L in six out of the seven deep monitoring wells.

Aerobic conditions are generally not located within the extent of the plumes; rather they are
limited to the periphery of the Site. The exception to this is within the former pilot study
area in the intermediate aquifer zone, in which aerobic conditions exist. Degradation
daughter products present within the shallow and intermediate aquifer zones during the
2008 comprehensive groundwater sampling event suggest anaerobic conditions may be
conducive to reductive dechlorination of the VOC plume within the intermediate and deep
aquifer zones but not the shallow aquifer zone.

Nitrate/Nitrite

When DO has been depleted, nitrate can be used as an electron acceptor in anaerobic
degradation via denitrification. In denitrification, nitrate is reduced to produce nitrite.
Therefore, decreased nitrate concentrations and increased nitrite concentrations relative to
background indicate nitrate reduction is occurring. However, at concentrations greater than
1 mg/L, nitrate can compete with chlorinated hydrocarbons as an electron acceptor.
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Within the shallow aquifer zone, nitrate concentrations ranged from less than 0.05 mg/L to
1.6 mg/L at IR35-MW?74, with nitrate concentrations less than 1.0 mg/L in 17 of 19
monitoring wells sampled for NAIP. Groundwater samples exhibiting nitrate concentrations
greater than 1.0 mg/L were collected from only two wells, both located outside of the extent
of the shallow VOC plume. Although nitrate concentrations in the shallow aquifer zone
indicate reducing conditions are present, the absence of nitrite suggests that denitrification
is not a degradation pathway in the shallow aquifer zone at Site 35.

Within the intermediate aquifer zone, nitrate was not detected in any well. Similar to the
shallow aquifer zone, although nitrate concentrations in the intermediate aquifer zone
indicate reducing conditions are present, the absence of nitrite suggests that denitrification
is not a major degradation pathway in the intermediate aquifer zone at Site 35.

Within the deep aquifer zone, nitrate was not detected in any well. Similar to the shallow
and intermediate aquifer zones, although nitrate concentrations in the deep aquifer zone
indicate reducing conditions are present, the absence of nitrite suggests that denitrification
is not a degradation pathway in the deep aquifer zone at Site 35.

Ferrous Iron

In some cases, ferric iron [Fe(III)] is used as an electron acceptor during anaerobic
degradation. During this process (termed “iron reduction”), ferric iron is reduced to ferrous
iron [Fe(Il)]. Reduced ferric iron concentrations relative to background and ferrous iron
concentrations greater than 1 mg/L are considered indicators of iron reduction. Ferric iron
concentrations can be estimated by subtracting detected ferrous iron concentrations
measured in the field at the time of groundwater sampling from total iron concentrations.
During the May-June 2008 groundwater monitoring event, Fe(Il) was detected in nine of

17 sampled shallow aquifer zone wells and Fe(Il) was detected at low levels in 13 of 22
sampled intermediate aquifer zone wells and in two of five sampled deep aquifer zone
wells. These results indicate that iron reduction may be a favorable degradation pathway in
the shallow, intermediate, and deep aquifer zones at Site 35.

Sulfate/Sulfide

After DO and nitrate have been depleted, sulfate may be used as the electron acceptor in
anaerobic degradation. This process is termed “sulfate reduction” and results in the
production of sulfide. However, sulfide will preferentially precipitate with available
dissolved metals (for example, ferrous iron) rather than remain dissolved in groundwater.
Sulfate concentrations less than background are indicative of anaerobic degradation by
sulfate reduction. However, at concentrations greater than 20 mg/L, sulfate may compete
with reductive dechlorination.

The sulfate and sulfide concentrations recorded during the May-June 2008 groundwater
monitoring event indicated that sulfate-reduction is not a major degradation pathway
within the shallow or intermediate aquifer zones at Site 35, and that competitive exclusion
of dechlorinating bacteria may be occurring. During the 2008 comprehensive groundwater
sampling event, sulfate concentrations ranged from 10.2 mg/L to 272 mg/L and were less
than 20 mg/L in only three of the 19 wells sampled for NAIP within the shallow aquifer
zone. Within the intermediate aquifer zone, sulfate concentrations were less than 20 mg/L
in 17 of 29 wells sampled for NAIP, with concentrations ranging from less than 0.5 mg/L to
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109 mg/L. In the intermediate aquifer zone, several of the samples in which the sulfate
concentration exceeded 20 mg/L were collected from monitoring wells associated with the
highest contaminant concentrations. Sulfide was detected in only one monitoring well
within the shallow aquifer zone and in none of the wells in the intermediate aquifer zone,
but this could be due to the abiotic precipitation process with dissolved iron as stated above.
The presence of sulfate at concentrations close to, or greater than 20 mg/L, combined with
the absence of sulfide suggests possible competitive exclusion of dechlorinating bacteria, as
sulfate would act as the preferred electron acceptor over chlorinated solvents.

Within the deep aquifer zone, sulfate concentrations were less than 20 mg/L in all seven
wells sampled, with concentrations ranging from 1.1 mg/L to 12.9 mg/L. These results
generally suggest that conditions may be favorable for reductive dechlorination in the deep
aquifer zone.

Methane

After the other electron acceptors have been utilized, carbon dioxide can be used as the
electron acceptor in anaerobic degradation. In this process, termed “methanogensis”, carbon
dioxide is reduced to produce methane. The presence of methane in the aquifer is indicative
of strongly reducing conditions. In general, methane concentrations greater than
background indicate methanogenesis is occurring. Reductive dechlorination is most efficient
under methanogenic conditions.

During the May-June 2008 groundwater monitoring event, methane levels were not
measurable for any wells within the shallow aquifer zone. Methane was measurable within
eight of the 29 wells sampled for NAIP within the intermediate aquifer zone that ranged
from 0.052 mg/L in IR35-MW84IW to 3.9 mg/L in IR35-MW85IW. Within the deep aquifer
zone, methane was measured in only one well (IR35-MW03DW) at 0.08 mg/L. Samples
from monitoring wells with measurable concentrations of daughter product compounds
typically yielded elevated concentrations of methane for wells in the intermediate aquifer
zone, providing evidence that methanogenesis is occurring in the intermediate aquifer. The
lack of measurable methane in the shallow aquifer zone and only one measurement of
methane in the deep aquifer zone suggests that methanogenesis is not occurring in the
shallow and deep aquifer zones.

Total Organic Carbon

Organic carbon is utilized as an electron donor (or may produce hydrogen which can serve
as the electron donor) in the reductive dechlorination process and therefore is needed to
drive the process. Organic carbon can be naturally occurring or anthropogenic. The presence
of TOC at concentrations greater than 20 mg/L indicates ideal conditions for reductive
dechlorination to occur (USEPA, 1998; Wiedemeier et al, 1996).

Within the shallow aquifer zone, naturally occurring TOC concentrations ranged from less
than 5.56 mg/L to 11.3 mg/L, with no samples exceeding 20 mg/L. Within the intermediate
aquifer zone, detectable TOC concentrations ranged from 0.93 mg/L in IR35-MW38IW and
IR35-MW29IW to 490 mg/L at IR35-MW85IW and were greater than 20 mg/L in two of 29
intermediate wells sampled for NAIP. It should be noted that well IR35-MWS85IW is located
inside the ERD NTCRA area. The elevated TOC in the sample collected from monitoring
well IR35-MWS85IW is likely the result of the injection of lactate and emulsified oil

2-16



SECTION 2—SITE CHARACTERIZATION

associated with the NTCRA. Within the deep aquifer zone, only well IR35-MWO03DW had
detectable TOC with a concentration of 1.1 mg/L. Further, anthropogenic sources of TOC
(e.g., petroleum hydrocarbons) greater than 0.1 mg/L were generally not detected in either
the shallow, intermediate, or deep aquifer zones.

Oxidation Reduction Potential

The ORP of groundwater is a measure of electron activity and is an indicator of the relative
tendency of a solution to accept or transfer electrons. The ORP of a groundwater system
depends upon and influences rates of biodegradation. Reductive dechlorination is most
efficient in the ORP range corresponding to sulfate reduction and methanogenesis [less than
-100 milliVolts (mV)]; however, dechlorination of PCE and other chlorinated ethenes also
occurs in the ORP range associated with nitrate, manganese, and ferric iron reduction (-50 to
740 mV).

ORP measurements are, in general, negative across the Site in the intermediate and deep
aquifer zones. Within the shallow aquifer zone, ORP measurements ranged from -147 mV to
+398 mV, with ten of 23 measurements less than +50 mV and three of 23 measurements less
than -100 mV. Within the intermediate aquifer zone, ORP measurements ranged from -

209 mV to +160 mV, with 32 of 33 measurements less than +50 mV and 20 of 33
measurements less than -100 mV. Within the deep aquifer zone, ORP measurements ranged
from -160 mV to -90 mV, with five of seven measurements less than -100 mV and all
measurement less than +50 mV. In general, groundwater samples with ORP measurements
greater than 50 mV were collected from monitoring wells located around the perimeter of
the Site and not within the extent of the plumes. These results suggest that conditions are
ideal for reductive dechlorination in the shallow and intermediate aquifer zones within the
areas of highest contamination.

pH

The pH measured in shallow aquifer zone ranged from 4.18 to 7.08 in May/June 2008 with
18 of 23 wells between pH 5 to 9. Within the intermediate aquifer zone, pH measurements
ranged from 6.56 to 7.35. Within the deep aquifer zone, pH measurements ranged from 6.97
to 7.44. The measured pH values in most of the shallow aquifer zone wells and all the wells
in the intermediate and deep aquifer zones are within the range where reductive
dechlorination occurs.

Alkalinity

There is a positive correlation between zones of microbial activity and increased alkalinity.
Increases in alkalinity result from the dissolution of rock driven by the production of carbon
dioxide produced by the metabolism of microorganisms.

Within the shallow aquifer zone, alkalinity concentrations ranged from less than 12.2 mg/L
at IR35-MW60 to 498 mg/L at IR35-MW?72. Within the intermediate aquifer zone, alkalinity
concentrations ranged from 182 mg/L in IR35-MW63IW to 720 mg/L at IR35-MW85IW.
Within the deep aquifer zone, alkalinity concentrations ranged from 150 mg/L in IR35-
MW?72DW to 243 mg/L at IR35-MWO07DW. These results suggest that conditions are
favorable for reductive dechlorination in the shallow, intermediate and deep aquifer zones.
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Chloride

Like the geochemical indicators presented above, chloride concentrations greater than
background concentrations indicate that reduction of chlorinated solvent-related
contamination is occurring (USEPA, 1998; Wiedemeier et al, 1996).

During the May-June 2008 groundwater monitoring event, chloride concentrations ranged
from 5.66 mg/L at IR35-MW04 to 19.1 mg/L at IR35-MW?55 in the shallow aquifer zone,
with 18 of the 19 wells sampled exhibiting chloride concentrations greater than background
(5.66 mg/L). Within the intermediate aquifer zone, chloride concentrations ranged from

6.9 mg/L at IR3B5-MW82IW to 170 mg/L at IR35-MW34IW, with 18 of the 29 wells sampled
exhibiting chloride concentrations greater than background (9.0 mg/L). Within the deep
aquifer zone, chloride concentrations ranged from 15.3 mg/L at IR35-MWO01DW to

46.2 mg/L at IR35-MWO07DW, with four of the six wells sampled exhibiting chloride
concentrations greater than background (21.6 mg/L). Within the shallow and intermediate
aquifer zones, the locations of elevated chloride concentration generally correspond to
locations of elevated VOC concentration, suggesting reductive dechlorination may be
naturally occurring at the Site. Since the concentrations of chlorinated solvents are several
orders of magnitude lower than the concentrations of chloride at the site (ug/L versus
mg/L), changes in chloride concentrations due to mineralization of the chlorinated solvents
are likely masked by the relatively high natural chloride concentrations.

Reductive Dechlorination Daughter Products

Reductive dechlorination daughter products of TCE include cis-1,2-DCE, VC, and ethane.
The widespread presence of reductive dechlorination daughter products indicates reductive
dechlorination is occurring. Additionally, the presence of VC is significant because VC is
near the end of the reductive dechlorination process, indicating reductive dechlorination is
proceeding to near completion. Furthermore, over time, the TCE concentrations have
continued to decrease across the site, suggesting that natural attenuation is occurring as
shown in Figure 2-17.

Microbial Data

As part of the natural attenuation evaluation, samples were collected from six wells at

Site 35 and tested for the presence of dechlorinating bacteria. Expression of ribonucleic acid
(RNA) from three groups of dechlorinating bacteria was measured. The monitoring wells
sampled were IR35-MW29IW, IR35-MW10IW, IR35-MW30IW, IR35-MW?72, IR35-MW74 and
IR35-MWS85IW (Figure 2-2).

The primary dechlorinating bacteria is Dehalococcoides (DHC). All the results were below
detection limits with the exception of IR35-MW10IW, which contained 0.418 gene copies/
milliliters (mL). By comparison, average DHC concentrations observed at Site 89 were five
to seven orders of magnitude higher, when compared to the Site 35 results. These results
indicate that DHC were not significantly present at Site 35. Other species can also perform
some initial dechlorinating steps. The presence of Desulfuromonas sp. was below detection
limits with the exception of samples from IR35-MW?72 (0.055 gene copies/mL) and IR35-
MW?30IW (521 gene copies/mL). The presence of Dehalobacter sp. was also below the
detection limits in all samples with the exception of the sample from IR35-MW47 (0.837 gene
copies/mL).
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Summary

Analysis of the geochemical parameters generally indicates that conditions for natural
attenuation are moderately favorable at Site 35. Utilizing the EPA Natural Attenuation
Screening Protocol (USEPA, 1998), monitoring wells in the center of the plume exhibit
adequate to strong evidence for anaerobic biodegradation of chlorinated organics (scores of
15 to 21) and wells near the downgradient end of the plume exhibit limited to adequate
evidence for anaerobic biodegradation of chlorinated organics (scores of 9 to 15)(Table 2-3).

The presence of breakdown daughter products (cis-1,2-DCE and VC) of TCE demonstrates
that reductive dechlorination is occurring in the shallow and intermediate aquifer zones.
Furthermore, the data indicate that reductive dechlorination is the primary natural
attenuation process in the higher concentration source areas of the groundwater plume
located southwest of US Highway 17 Bypass, while biodegradation via the aerobic pathway
is likely an additional fate process at the plume peripheries. Natural processes are capable of
depleting chlorinated solvents in each aquifer zone at Site 35. However, the limited native
organic carbon and limited quantity of dechlorinating bacteria present suggests that the
natural attenuation process may be slowed and the relatively high sulfate concentrations
suggest competitive exclusion of dechlorinating bacteria could occur. These conclusions are
generally consistent with the NAE Report (CH2M HILL, Baker, CDM, 2003).

2.11 Groundwater Modeling

Predictive modeling supported by empirical data was conducted as part of this Feasibility
Study to evaluate the time for groundwater impacts to achieve NCGWQS via natural
attenuation and the potential for chlorinated VOC concentrations to reach Brinson Creek.
Groundwater fate and transport modeling was performed for Site 35 using BIOCHLOR
Version 2.2 (Aziz, et al., 2002).

BIOCHLOR is a screening level model that utilizes the three dimensional analytical model
by Domenico (1987). BIOCHLOR can simulate one-dimensional advection, three-
dimensional dispersion, linear adsorption, and biotransformation via reductive
dechlorination. Reductive dechlorination is assumed to occur under anaerobic conditions
and dissolved solvent degradation is assumed to follow a sequential first-order decay
process.

It should be noted the model used in this evaluation is a screening level model and is meant
to be used only as a decision-making tool. Further, the model is not designed to account for
complexities such as multiple source areas, the presence of additional carbon sources (such
as petroleum products) and previously implemented remedial actions. Therefore, results of
the model evaluation should only be used as guidance and not a definitive estimate of
future concentrations when evaluating remedial technologies.

2.11.1 Model Development

For purposes of this evaluation, only the flow path in the intermediate aquifer was modeled,
as all CVOCs in the deep aquifer were below the respective surface water standards

(Table 2-6). The flow path was selected parallel to the estimated groundwater flow path
from locations with the highest concentrations to a potential point of discharge at Brinson
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Creek. Based on a comparison of current and historical data, the model was set up with a
plume centerline that extends from a presumed source area adjacent to Building G533,
through IR35-MW30IW northeast through monitoring wells IR35-MW85IW, IR35-MW86IW,
IR35-MWBS80IW, IR35-MW55IW, IR35-MW64IW and then on to Brinson Creek. Brinson Creek
is approximately 1,540 feet downgradient of the presumed source area. For the purposes of
this model, intermediate groundwater is assumed to discharge to Brinson Creek. This
conservative assumption was used because Brinson Creek is the closest receptor and
because previous investigations indicated that the intermediate zone groundwater
discharges to Brinson Creek [NAE Report (CH2M HILL, Baker, CDM, 2003)]. Furthermore,
vertical hydraulic gradients measured in several nested pairs of wells located between
Highway 17 and Brinson Creek indicate that the vertical hydraulic gradient is upward
(Table 2-2). Finally, surface water samples collected from Brinson Creek did contain
reportable concentrations of cis-1,2-DCE which were below the applicable North Carolina
surface water quality standard (NCSWQS).

2.11.2 BIOCHLOR Model Calibration

The pilot study conducted from 2003 to 2005 achieved 72 to 85 percent total VOC reduction
in the vicinity of well IR35-MW?73IW (CH2M HILL, 2006). As a result, groundwater data
collected in the pilot study area does not represent groundwater concentrations which
would result solely from natural attenuation. Therefore, the model was calibrated to
groundwater concentrations along the plume centerline, omitting groundwater data
collected from the monitoring wells located in the median of US 17.

Model inputs include: the source area decay coefficient, constituent half-life (biological
decay rate), release date, initial source area concentration, source zone width and thickness,
soil density, fraction organic carbon, constituent partition coefficients, aquifer hydraulic
conductivity, hydraulic gradient, effective porosity, and longitudinal dispersivity. The
individual decay coefficients for the model were estimated by model calibration using
constituent half-lives. Initial source area concentrations were also estimated by model
calibration. The BIOCHLOR model is constrained to only allow constant decay coefficients
(determined by constituent half-lives) throughout the plume when the decaying source area
feature is used.

Historical time-series data was used to estimate the source area decay rate. The decay rate
was estimated by plotting constituent concentrations in monitoring well IR35-MW30IW on a
logarithmic scale versus time and fitting a trendline. The slope of the trendline is the
estimated source area decay rate. The source area decay rate was conservatively estimated
from this calculation to be 0.09 per year. Appendix B contains the plot of the historical time-
series concentration data.

The initial source concentrations for TCE (12,000 pg/L), cis-1,2-DCE (1,000 ug/L), and VC

(0 ng/L) were based on a release date of 1957, based on archival research of maintenance
shop operations at Building G53, and on model calibration. This date and concentrations are
back-calculated from the current data.

The half-lives estimated through model calibration were 3.5 years for TCE, 3.8 years for cis-
1,2-DCE, and 0.2 years for VC. These half-lives are within the range of published literature
values and of the BIOCHLOR User’s Manual.
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Model inputs and the results of the model calibration are shown in Table 2-8 and

Appendix B. The calibration was compared to groundwater data collected in 2008, as shown
on Table 2-8. The constituent concentrations detected in each well generally match the
constituent concentrations predicted by the model, although the model conservatively over-
predicts TCE concentrations for the distal portion of the plume.

2.11.3 BIOCHLOR Model Prediction

The calibrated model was used to predict constituent concentrations and the maximum
plume extent for each constituent at dates of 2018 (10 years from present), 2028 (20 years
from present), 2038 (30 years from present), 2048 (40 years from present), and 2058 (50 years
from present). The results are summarized in Table 2-9 and the model runs are provided in
Appendix B.

The model predicts TCE and VC will each attenuate below the NCSWQS at Brinson Creek
within the next 10 to 20 years, respectively. Current concentrations of cis-DCE are below the
NCSWQS of 4,900 pg/L. Specifically, the model predicts TCE will fall below the NCSWQS
of 30 ug/L at Brinson Creek within approximately the next 10 years and VC concentrations
will fall below the surface water standard of 2.4 pg/L within approximately the next

20 years.

The model predicts contaminant concentrations across the site will fall below NCGWQS in
30 to 40 years. The model predicts that TCE will attenuate below the NCGWQS of 2.8 ng/L
in approximately 40 years. Cis-1,2-DCE will attenuate below the NCGWQS of 70 ug/L in
the source area within 10 to 20 years. Within the precision afforded, the model predicts that
VC will attenuate below the NCGWQS of 0.015 png/L within 30 to 40 years. Based on
comparison of the empirical data to the predicted concentrations (Table 2-8), the model
overpredicts the TCE concentrations for the downgradient end of the plume. Based on the
conservative model predictions coupled with expected in stream dilution, the surface water
TCE and VC concentrations in Brinson Creek are not expected to exceed NCSWQS.

2.11.4 BIOCHLOR Model Prediction for Disassociated Southern Plume

The calibrated model developed for the large plume located in the north of Site 35 was used
to predict contaminant fate and transport of the relatively smaller, disassociated southern
plume. Since PCE was detected in samples from monitoring wells within this plume, a
conservative PCE half-life of 1.2 years was used (Table 2-8). Contaminant concentrations
and the maximum plume extent for each constituent were predicted at dates of 2018

(10 years from present), 2028 (20 years from present), 2038 (30 years from present), 2048

(40 years from present), and 2058 (50 years from present). The model was run to Brinson
Creek, the nearest surface water receptor, which is located 2,500 feet downgradient of
monitoring wells IR89-MW47IW and IR89-MW33IW. The results are summarized in

Table 2-10.

The model predicts PCE, TCE, cis-1,2-DCE, and VC will each attenuate below the NCGWQS
within the next 10 to 40 years. Current concentrations of cis-DCE are below the NCGWQS.
Specifically, the model predicts that PCE will fall below the NCGWQS between 10 and

20 years and the maximum extent of PCE contamination will remain limited to the
presumed source area in the vicinity of IR89-MW47IW and IR89-MW33IW. The model
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predicts that TCE will fall below the NCGWQS between 30 and 40 years and the maximum
extent of TCE contamination will extend 1,700 feet downgradient which would be
approximately 800 feet upgradient from Brinson Creek. VC is predicted to attenuate below
the NCGWQS within the next 40 to 50 years with the maximum extent of the VC
contamination extending 500 feet from IR89-MW33IW.

The model predicts that the contamination related to the disassociated southern plume will
not reach Brinson Creek, the nearest receptor, located 2,500 feet downgradient of monitoring
wells IR8-MWA4A7IW and IR89-MW33IW, and will attenuate to below the NCGWQS within
approximately 10 to 40 years. Based on these considerations, the surface water CVOC
concentrations in Brinson Creek are not expected to exceed surface water standards.



TABLE 2-1

Groundwater Elevations - May/June 2008
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Well Date Depth to Water | TOC Elevation| Well Depth | Water Elevation Well Type
Identification (mm/ddlyyyy) (feet BTOC) (ft msl) (ft) (ft msl) (S/1/D)
IR35-MWO01DW 5/28/2008 7.71 19.95 61 12.24 Deep
IR35-MWO02* 5/28/2008 7.02 16.21 20 9.19 Shallow
IR35-MWO03DW 5/28/2008 8.40 19.03 65 10.63 Deep
IR35-MWO04 5/28/2008 7.13 20.52 14 13.39 Shallow
IR35-MW06* 5/28/2008 7.62 18.14 13 10.52 Shallow
IR35-MWO06DW 5/28/2008 5.97 17.57 69 11.60 Deep
IR35-MWQ7DW 5/28/2008 5.99 9.41 62 3.42 Deep
IR35-MWO09 5/28/2008 7.69 18.92 13 11.23 Shallow
IR35-MWO09IW 5/28/2008 7.85 18.88 30 11.03 Intermediate
IR35-MW10 5/28/2008 7.62 18.99 14 11.37 Shallow
IR35-MW10IW 5/28/2008 7.58 19.01 30 11.43 Intermediate
IR35-MW14 5/28/2008 10.46 17.78 13 7.32 Shallow
IR35-MW14IW 5/28/2008 10.48 17.73 29 7.25 Intermediate
IR35-MW29 5/28/2008 8.14 20.62 16 12.48 Shallow
IR35-MW29IW 5/28/2008 7.51 20.28 47 12.77 Intermediate
IR35-MW30 5/28/2008 6.21 18.38 16 12.17 Shallow
IR35-MW30IW 5/28/2008 6.22 18.38 42 12.16 Intermediate
IR35-MW30DW* 5/28/2008 5.18 16.94 65 11.76 Deep
IR35-MW31 5/28/2008 10.01 18.32 13 8.31 Shallow
IR35-MW31IW 5/28/2008 10.24 18.46 24 8.22 Intermediate
IR35-MW32 5/28/2008 7.91 18.23 14 10.32 Shallow
IR35-MW32IW 5/28/2008 8.88 18.75 42 9.87 Intermediate
IR35-MW34 5/28/2008 6.67 16.77 14 10.10 Shallow
IR35-MW34IW 5/28/2008 7.73 16.76 41 9.03 Intermediate
IR35-MW37 5/28/2008 6.63 20.30 15 13.67 Shallow
IR35-MW37IW 5/28/2008 6.77 20.33 45 13.56 Intermediate
IR35-MW38 5/28/2008 6.39 19.74 15 13.35 Shallow
IR35-MW38IW* 5/28/2008 6.61 18.90 44 12.29 Intermediate
IR35-MW39IW 5/28/2008 4.68 18.83 47 14.15 Intermediate
IR35-MW40IW 5/28/2008 5.80 17.59 47 11.79 Intermediate
IR35-MWA41IW 5/28/2008 2.42 16.43 47 14.01 Intermediate
IR35-MW47 5/28/2008 2.72 5.49 13 2.77 Shallow
IR35-MW47IW 5/28/2008 2.11 5.77 32 3.66 Intermediate
IR35-MW49 5/28/2008 2.98 4.99 13 2.01 Shallow
IR35-MW491W 5/28/2008 1.41 4.98 32 3.57 Intermediate
IR35-MW55 5/28/2008 2.18 6.25 12 4.07 Shallow
IR35-MW55IW 5/28/2008 3.13 6.09 32 2.96 Intermediate
IR35-MW60 5/28/2008 7.45 10.08 20 2.63 Shallow
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TABLE 2-1

Groundwater Elevations - May/June 2008
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Well Date Depth to Water | TOC Elevation| Well Depth | Water Elevation Well Type
Identification (mm/dd/yyyy) (feet BTOC) (ft msl) (ft) (ft msl) (S/1/D)

he o  ppQphbb,. . . ______________________________________________ |
IR35-MW60IW 5/28/2008 6.99 9.59 36 2.60 Intermediate
IR35-MW62 5/28/2008 4.85 -* 13 -* Shallow
IR35-MW64IW? 5/29/2008 2.55 477 30 2.22 Intermediate
IR35-MW66 5/28/2008 5.76 15.66 16 9.90 Shallow
IR35-MW67 5/28/2008 7.08 15.28 15 8.23" Shallow
IR35-MW68IW 5/28/2008 13.59 15.86 43 2.27 Intermediate
IR35-MW69IW 5/28/2008 10.07 19.83 43 9.76 Intermediate
IR35-MW70IW 5/28/2008 5.48 19.26 46 13.78 Intermediate
IR35-MW71IW 5/28/2008 1.78 12.70 43 10.92 Intermediate
IR35-MW72 5/28/2008 9.60 17.42 19 7.82 Shallow
IR35-MW72IW 5/28/2008 10.57 17.19 46 6.62 Intermediate
IR35-MW72DW? 5/29/2008 5.24 11.00 58 5.76 Deep
IR35-MW73 5/28/2008 12.49 17.71 21 5.22 Shallow
IR35-MW73IW 5/28/2008 12.52 17.77 48 5.25 Intermediate
IR35-MW74 5/28/2008 9.75 17.06 21 7.31 Shallow
IR35-MW74IW? 5/28/2008 10.15 17.32 48 7.17 Intermediate
IR35-MW80IW* 5/28/2008 7.45 14.62 50 7.17 Intermediate
IR35-MW80DW* 5/28/2008 7.60 14.82 77 7.22 Deep
IR35-MW81 5/28/2008 6.61 16.34 25 9.73 Shallow
IR35-MW81IW 5/28/2008 6.76 16.38 48 9.62 Intermediate
IR35-MW85IW? 6/2/2008 4.65 15.12 - 10.47 Intermediate
Notes:

1. Water elevation corrected for presence of 0.11 foot thick layer of LNAPL

2. Well not gauged during initial gauging event. Water depth recorded prior to well sampling.
* New TOC elevation from survey conducted in October 2006

* Survey measurement no longer accurate due to casing movement.

BTOC - below top of casing

ft msl - feet mean sea level
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TABLE 2-2

Summary of Groundwater Vertical Gradients - May 2008
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Well Pair Gradient . . . .

Identification (f/ft) Direction Location on Site/Plume
IR35-MW10 0.0022 down Southwest corner of E and Fourth Streets
IR35-MW10I1W
IR35-MW10IW 0.0230 down Southwest corner of E and Fourth Streets
IR35-MW03DW
IR35-MW09 0.0087 down West side of E Streetdb_tra(t:v:\;izn buildings TC341
IR35-MWO09IW an
IR35-MW14 0.0012 down Wes:_l of Hifv7y E:gl? Bypass, b?t\éve'cle; F ngase(; and
IR35-MW14IW wy ypass east o ulaing
IR35-MW72IW 0.0450 down In median of Hwy 17 Bypass
IR35-MW72DW
IR35-MW74 0.0051 down In median of Hwy 17 Bypass
IR35-MW74IW
IR35-MW55 0.0830 down Between Brinson Creek and
IR35-MW55IW Hwy 17 Bypass
IR35-MW47 0.0480 up Between Brinson Creek and
IR35-MWA47IW Hwy 17 Bypass
IR35-MW49 0.0650 up Between Brinson Creek and
IR35-MW49IW Hwy 17 Bypass
IR35-MW60 0.0016 down East of Brinson Creek
IR35-MW60IW
IR35-MW60IW 0.0520 up East of Brinson Creek
IR35-MW07DW
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TABLE 2-3

Summary of Groundwater Quality Parameters - May/June 2008
Operable Unit No. 10 (Site 35)

Feasibility Study

MCB Camp Lejeune

North Carolina

Purge Purge Ferrous
Volume Rate pH Conductivity DO |Temperature| ORP | Turbidity Iron
Well ID Sample Date [ (gallons) (L/min) (SV) (mS/cm) (mg/L) (°C) (mV) (NTU) (mg/L) Comments

IR35-MWO01DW 05/30/08 10.8 0.4 7.22 0.431 0.30 20.24 -116 59.0 0.0
IR35-MW02 05/30/08 9.8 0.4 6.06 0.454 0.23 18.97 -20 13.9 4.2
IR35-MWO03DW 05/29/08 9.7 0.5 7.10 0.460 0.03 19.66 -91 35.3 0.4 NTCRA
IR35-MW04 05/30/08 1.4 0.3 6.25 0.164 8.87 20.31 245 0.0 0.0
IR35-MW06 05/30/08 6.6 0.3 4.18 0.057 3.45 19.69 259 6.8 0.0
IR35-MW06DW 06/01/08 30.6 0.5 7.10 0.441 0.00 22.28 -90 30.5 0.0
IR35-MWQO7DW 06/01/08 9.0 0.3 7.25 0.595 0.38 18.39 -139 0.8 --
IR35-MW09 05/29/08 35 0.3 6.48 0.593 3.54 19.38 185 15.8 0.0
IR35-MWO9IW 05/29/08 5.1 0.3 6.74 0.588 0.22 18.79 -109 330 2.0
IR35-MW10 05/29/08 1.5 0.2 6.70 0.644 0.52 20.01 -8 8.0 0.2 NTCRA
IR35-MW10IW 05/29/08 6.0 0.3 7.01 0.596 0.53 19.95 -184 5.7 0.4 NTCRA; NASP Score of 16*
IR35-MW14 05/30/08 1.0 0.2 6.50 0.595 0.87 20.46 98 172 0.0
IR35-MW14IW 05/30/08 4.0 0.4 6.83 0.569 0.22 20.64 -136 46.0 14
IR35-MW29 06/03/08 4.5 0.3 5.70 0.257 0.60 21.84 -105 102 -- NTCRA
IR35-MW29IW 06/02/08 10.5 0.3 6.88 0.508 0.30 20.48 -101 16.4 - NTCRA
IR35-MW30 06/04/08 3.0 0.3 4.21 0.091 0.00 24.48 101 36.1 -- NTCRA
IR35-MW30IW 06/04/08 6.5 0.4 7.10 0.542 0.00 27.95 -119 43.3 - NTCRA; NASP Score of 16*
IR35-MW30DW 06/04/08 12.0 0.5 7.42 0.438 0.42 20.15 -160 79.8 -- NTCRA
IR35-MW31 05/28/08 15 0.3 5.93 0.203 5.90 18.76 217 16.3 0.2
IR35-MW31IW 05/28/08 3.0 0.2 6.88 0.523 0.00 19.30 -4 2.0 0.0
IR35-MW32 05/30/08 5.0 0.3 4.36 0.126 3.98 20.30 338 8.8 0.0
IR35-MW32IW 05/30/08 55 0.3 6.74 0.710 0.49 20.16 -53 6.9 0.0
IR35-MW34 05/31/08 6.4 0.4 6.03 0.384 0.44 20.97 223 135 --
IR35-MW34IW 05/31/08 6.2 0.5 6.70 0.940 0.00 21.76 -88 9.9 0.0
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TABLE 2-3

Summary of Groundwater Quality Parameters - May/June 2008
Operable Unit No. 10 (Site 35)

Feasibility Study

MCB Camp Lejeune

North Carolina

Purge Purge Ferrous
Volume Rate pH Conductivity DO |Temperature| ORP | Turbidity Iron
Well ID Sample Date [ (gallons) (L/min) (SV) (mS/cm) (mg/L) (°C) (mV) (NTU) (mg/L) Comments

IR35-MW37 06/03/08 4.5 0.5 4.59 0.098 3.62 20.34 398 6.5 - NTCRA
IR35-MW37IW 06/03/08 8.0 0.5 7.35 0.417 0.00 26.10 -110 24.4 -- NTCRA
IR35-MW38 06/03/08 3.5 0.3 6.18 0.691 0.79 24.28 -23 60.1 - NTCRA
IR35-MW38IW 06/03/08 6.3 0.4 7.22 0.406 0.00 28.32 -135 17.8 -- NTCRA
IR35-MW39IW 05/30/08 8.0 0.4 7.05 0.439 0.25 22.76 -150 25.0 0.0
IR35-MW40IW 06/01/08 7.5 0.5 6.85 0.553 0.00 22.22 -130 18.0 1.0
IR35-MW47 05/29/08 4.5 0.3 7.05 0.567 0.21 19.26 111 9.8 0.04
IR35-MW47IW 05/29/08 5.3 0.4 7.19 0.479 0.37 19.25 -66 70.3 0.0
IR35-MWA49A 05/29/08 4.0 0.3 7.08 0.589 0.98 18.46 -43 0.0 --
IR35-MW49IW 05/29/08 6.0 0.3 7.16 0.486 0.32 19.09 -91 92.1 0.0
IR35-MW55 05/29/08 5.5 0.4 6.40 0.950 1.10 18.04 84 0.0 3.6
IR35-MW55IW 05/29/08 6.0 0.4 6.85 0.990 0.25 18.63 160 179 0.0 NASP Score of 9*
IR35-MW60 06/01/08 5.8 0.3 4.58 0.114 0.27 17.95 368 36.8 0.0
IR35-MW60IW 06/01/08 6.5 0.3 7.32 0.495 0.53 19.20 -95 4.6 --
IR35-MW62A 05/29/08 9.5 1.0 6.85 0.605 0.18 18.60 -128 91.6 2.6
IR35-MW63IW 05/29/08 5.2 0.5 7.09 0.429 0.26 17.91 -89 999 0.2
IR35-MW64IW 05/29/08 5.5 0.5 7.10 0.480 0.41 19.14 23 44.7 1.2 NASP Score of 15*
IR35-MW66 05/30/08 8.6 0.3 5.68 0.194 2.50 20.48 32 114 0.0
IR35-MW69IW 06/01/08 6.0 0.4 6.79 0.903 0.26 20.27 -69 25.3 0.8
IR35-MW70IW 06/01/08 6.5 0.3 6.96 0.492 0.30 21.20 -114 19.0 1.4
IR35-MW71IW 06/01/08 7.5 0.3 6.56 0.526 0.48 21.09 -100 9.9 1.2
IR35-MW72 05/28/08 4.5 0.3 6.12 1.400 0.23 18.93 -82 29.3 2.1
IR35-MW72IW 05/28/08 6.0 0.3 7.02 0.460 0.00 19.59 -103 212 0.8
IR35-MW72DW 05/29/08 8.5 0.4 7.44 0.375 0.05 20.54 -102 66.5 0.0
IR35-MW73 05/28/08 2.5 0.3 6.16 1.160 0.58 19.87 -21 440 4.5
IR35-MW73IW 05/28/08 16.7 0.5 7.12 0.589 0.18 20.11 -101 912 1.2

Page 2 of 3



TABLE 2-3

Summary of Groundwater Quality Parameters - May/June 2008
Operable Unit No. 10 (Site 35)

Feasibility Study

MCB Camp Lejeune

North Carolina

Purge Purge Ferrous
Volume Rate pH Conductivity DO |Temperature| ORP | Turbidity Iron
Well ID Sample Date | (gallons) | (L/min) (SV) (mS/cm) (mg/L) (°C) (mV) (NTU) (mg/L) Comments

IR35-MW74 05/28/08 5.5 0.3 6.62 0.771 1.51 19.45 260 0.0 0.0
IR35-MW74IW 05/28/08 7.8 0.4 6.93 0.598 0.47 19.87 -70 57.3 --
IR35-MW80IW 05/30/08 14.2 0.5 6.62 0.609 0.00 22.99 -121 0.0 0.0
IR35-MW80DW 05/30/08 9.7 0.5 6.97 0.405 0.00 21.25 -133 0.0 0.8
IR35-MW81 06/01/08 4.8 0.3 7.02 0.429 0.26 20.01 -147 26.7 1.8
IR35-MW81IW 05/30/08 7.5 0.3 7.19 0.434 0.52 20.60 -118 0.0 0.0
IR35-MW82IW 06/04/08 7.0 0.5 7.07 1.250 0.55 20.86 -136 0.0 - NTCRA
IR35-MW83IW 06/04/08 8.0 0.4 7.19 0.465 0.00 29.04 -112 7.4 -- NTCRA
IR35-MW84IW 06/05/08 7.0 0.5 7.06 1.140 0.63 21.29 -139 39.2 - NTCRA
IR35-MW85IW 06/05/08 7.0 0.5 6.57 1.920 0.40 22.50 -209 115 -- NTCRA; NASP Score of 21*
IR35-MW86IW 06/05/08 7.0 0.4 7.08 0.569 0.00 26.82 -129 9.9 -- NTCRA; NASP Score of 15*
IR89-MW33IW 07/22/08 9.0 0.4 6.93 0.784 0.00 21.30 -113 22.9 0.8
IR89-MWA7IW 07/22/08 5.6 0.4 6.78 0.823 0.00 20.83 -77 17.9 0.6

Notes:

L/min - liters per minute

SU - Standard Unit

mS/cm - milliSiemens per centimeter

mg/L - milligrams per liter

°C - degrees Celsius

ORP - Oxidation Reduction Potential

mV - milliVolt

NTU - Nephelometric Turbidity Unit
NTCRA - Non Time Critical Removal Action
*NASP - EPA Natural Attenuation Screening Protocol Scoring System:

Score Interpretation
Oto5 Inadequate evidence for anaerobic biodegradation of chlorinated organics
6to 14 Limited evidence for anaerobic biodegradation of chlorinated organics
15t0 20 Adequate evidence for anaerobic biodegradation of chlorinated organics
>20 Strong evidence for anaerobic biodegradation of chlorinated organics
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TABLE 2-4

Detected Concentrations of VOCs and Geochemical Parameters in the Shallow Groundwater Zone

Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune
North Carolina

NC2LGW

Station ID MCL- IR35-MW02 IR35-MW04 IR35-MW06 IR35-MW09 IR35-MW10 IR35-MW14 IR35-MW29 IR35-MW30 IR35-MW31 IR35-MW32
Sample ID (chozrg;) ®" | Groundwater Frequency IR35-MW02-08B | IR35-MW04-08B | IR35-MW04D-08B | IR35-MWO06-08B | IR35-MW09-08B | IR35-MWO09D-08B | IR35-MW10-08B | IR35-MW14-08B | IR35-GW29-08B | IR35-GW30-08B | IR35-GW30D-08B | IR35-MW31-08B | IR35-MW32-08B
Sample Date Frequency | Max Detection Max Location 05/30/08 05/30/08 05/30/08 05/30/08 05/29/08 05/29/08 05/29/08 05/30/08 06/03/08 06/04/08 06/04/08 05/28/08 05/30/08
Chemical Name

Volatile Organic Compounds (ug/L)

1,1,2,2-Tetrachloroethane 0.17 - 4/28 6.7 IR35-MW32-08B 05U 05U 05U 05U 05U 05U 05U 05U 5U 1U 1U 05U 6.7
1,1,2-Trichloroethane - 5 4/28 0.56 IR35-MW73-08B 05U 05U 05U 05U 05U 05U 05U 05U 5U 1U 1U 05U 0.11J
1,1-Dichloroethene 70 7 4/28 0.58 IR35-MW14-08B 05U 05U 05U 05U 05U 05U 0.43J 0.58 5U 1U 1U 05U 05U
Acetone 700 - 6/28 13 IR35-MW62-08B 55U 35U 27U 25U 25U 28U 34U 28U 50 UJ 10 U 10 U 2.9 83U
Benzene 1 5 3/28 18 IR35-MW29-08B 05U 05U 05U 05U 05U 05U 2.3 05U 18 0.31J 1U 05U 05U
"Carbon disulfide 700 - 1/28 0.11 J IR35-MW66-08B 05U 05U 05U 05U 05U 05U 05U 05U 5U 1U 1U 05U 05U
"Chloromethane 2.6 - 2/5 0.64 J IR35-MW38-08B NA NA NA NA NA NA NA NA 10 U 2U 2U NA NA
"Ethylbenzene 550 700 1/28 12 IR35-MW29-08B 05U 05U 05U 05U 05U 05U 05U 05U 12 1U 1U 05U 05U
Isopropylbenzene 70 - 1/28 8.9 IR35-MW29-08B 05U 05U 05U 05U 05U 05U 05U 05U 8.9 1U 1U 05U 05U
Tetrachloroethene 0.7 5 3/28 1.9 IR35-MW66D-08B 05U 05U 05U 05U 05U 05U 05U 05U 5U 1U 1U 05U 05U
Toluene 1,000 1,000 12/28 26 IR35-MW29-08B 0.28 J 0223 0.2J 0223 0.27 J 0.19 J 0.32J 0.12 J 26 1U 1U 05U 0.12 J
Trichloroethene 2.8 5 10/28 24 IR35-MW14-08B 05U 05U 05U 05U 05U 05U 1.2 24 4.6 J 1uU 1U 05U 1.2
Vinyl chloride 0.015 2 6/28 20 IR35-MW49-08B 05U 05U 05U 05U 05U 05U 0.52 05U 5U 1U 1U 0.19J 05U
Xylene, total 530 10,000 2/28 18 IR35-MW29-08B 05U 05U 05U 05U 05U 05U 05U 05U 18 021 1U 05U 05U
cis-1,2-Dichloroethene 70 70 13/28 150 IR35-MW14-08B 05U 05U 05U 05U 05U 05U 35 150 110 11U 11U 0.39J 1.7
trans-1,2-Dichloroethene 100 100 11/28 35 IR35-MW29-08B 05U 05U 05U 05U 05U 05U 6.5 14 35 1U 1U 05U 0.51
Total Metals (ug/L)

Iron 300 - 13/19 26900 IR35-MW55-08B 15,700 17.8 B NA 956 12.6 U NA 1,150 671 NA NA NA 126 U 127
Manganese 50 - 14/19 797 E | IR35-MW62-08B 66 E 0.18 UE NA 125 E 8.5 BE NA 456 E 482 E NA NA NA 5.9 BE 113 E
\Wet Chemistry (MG/L)

Alkalinity - - 18/19 498 IR35-MW72-08B 107 62.6 NA 6.4 B 253 NA 325 299 NA NA NA 63.2 14.3
Chloride 250 - 19/19 19.1 IR35-MW55-08B 7.11 5.66 NA 8.33 8.5 NA 12 14.7 NA NA NA 7.5 12.8
Nitrate 10 10 2/19 1.6 IR35-MW74-08B 0.05 U 1.18 NA 0.05 U 0.05 U NA 0.05 U 0.05 U NA NA NA 0.05 U 0.05 U
Sulfate 250 - 19/19 272 IR35-MW73-08B 70.6 10.2 NA 10.9 48.7 NA 17.2 46.8 NA NA NA 28.7 26.3
Sulfide - - 1/19 2.2 IR35-MW73-08B 1U 1U NA 1U 1U NA 1U 1U NA NA NA 1U 1U
Total organic carbon (TOC) - - 3/19 11.3 IR35-MW?73-08B 2.93 B 22 B NA 5U 5U NA 5U 5U NA NA NA 1.8 B 1.81 B

Notes:

B - Analyte not detected above the level reported in blanks

E - Concentration exceeds calibration range of GC/MS instrument (Organic)

OR Value is estimated due to matrix interferences (Inorganic)

U- Analyte not detected
J- Reported value is estimated

UJ- Analyte not detected. Quanitation limit is imprecise

NA- Not Analyzed

NC2LGW - North Carolina 2L Groundwater Standard

MCL - Maximum Contaminant Level
Shaded cells indicate positivie detections.
Bold text and Bold Box exceeds NC2LGW.

Iron and Manganese bolded

only if detection exceeds 2x base background detection (Base Background:

Iron 16,245 pg/L, Manganese 291 ng/L)
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TABLE 2-4

Detected Concentrations of VOCs and Geochemical Parameters in the Shallow Groundwater Zone

Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune
North Carolina

Station ID NC2LGW MCL- IR35-MW34 IR35-MW37 IR35-MW38 IR35-MW47 IR35-MW49 IR35-MW55 IR35-MW60 IR35-MW62 IR35-MW66 IR35-MW72 IR35-MW73 IR35-MW74 IR35-MW81
Sample ID (Dezc;eog)b ®" | Groundwater IR35-MW34-08B | IR35-MW34D-08B | IR35-GW37-08B | IR35-GW38-08B | IR35-MW47-08B | IR35-MW49-08B | IR35-MW55-08B | IR35-MW60-08B | IR35-MW62-08B | IR35-MW66-08B | IR35-MW66D-08B | IR35-MW72-08B | IR35-MW73-08B | IR35-MW74-08B | IR35-MW81-08B
Sample Date 05/31/08 05/31/08 06/03/08 06/04/08 05/29/08 05/29/08 05/29/08 06/01/08 05/29/08 05/30/08 05/30/08 05/28/08 05/28/08 05/28/08 06/01/08
Chemical Name

Volatile Organic Compounds (ug/L)

1,1,2,2-Tetrachloroethane 0.17 - 05U 05U 1U 1U 31U 25U 05U 05U 25U 1.3 15 05U 3.2 05U 05U
1,1,2-Trichloroethane - 5 05U 05U 1U 1U 31U 25U 05U 05U 25U 0.33J 041 05U 0.56 05U 05U
1,1-Dichloroethene 70 7 05U 05U 1U 1U 31U 25U 0.37J 05U 25U 05U 05U 05U 0.16 J 05U 05U
Acetone 700 - 25U 29U 10U 10U 16 U 6.6 J 34 54U 13 33U 25U 6.9 U 7.4 35 32U
Benzene 1 5 05U 05U 1U 1U 31U 25U 05U 05U 25U 05U 05U 05U 05U 05U 05U
"Carbon disulfide 700 - 05U 05U 1U 1U 31U 25U 05U 05U 25U 05U 0.11J 05U 05U 05U 05U
"Chloromethane 2.6 - NA NA 042 0.64J NA NA NA NA NA NA NA NA NA NA NA
"Ethylbenzene 550 700 05U 05U 1U 1U 31U 25U 05U 05U 25U 05U 05U 05U 05U 05U 05U
Isopropylbenzene 70 - 05U 05U 1U 1U 31U 25U 05U 05U 25U 05U 05U 05U 05U 05U 05U
Tetrachloroethene 0.7 5 05U 05U 1U 1U 31U 25U 05U 05U 25U 1.8 1.9 05U 0.19J 05U 05U
Toluene 1,000 1,000 05U 05U 1U 1U 31U 25U 05U 0.57 25U 05U 0.14 J 05U 05U 05U 05U
Trichloroethene 2.8 5 05U 05U 1U 1U 13 25U 19 05U 1.7 7.6 7.9 05U 6.7 05U 05U
Vinyl chloride 0.015 2 05U 05U 1U 1U 1313 20 1.2 05U 16 05U 05U 05U 05U 05U 05U
Xylene, total 530 10,000 05U 05U 1U 1U 31U 25U 05U 05U 25U 05U 05U 05U 05U 05U 05U
cis-1,2-Dichloroethene 70 70 05U 05U 1U 1U 81 110 120 05U 100 31 28 05U 2.7 05U 0.311J
trans-1,2-Dichloroethene 100 100 05U 05U 1U 1U 6.2 6.2 10 05U 2.6 6.3 6.8 05U 0.75 05U 05U
Total Metals (pg/L)

Iron 300 - 120 NA NA NA 26.6 B 364 26,900 126 U 5,290 126 U NA 23,400 21,900 102 2,480
Manganese 50 - 20.1 NA NA NA 238 E 110 E 214 E 171 E 797 E 2 BE NA 475 E 271 E 4.4 BE 21.7
\Wet Chemistry (MG/L)

Alkalinity - - 193 NA NA NA 256 250 198 12.2 221 50.7 NA 498 300 354 196
Chloride 250 - 6.23 NA NA NA 11 15 19.1 10.8 12.8 8.91 NA 12.8 14.7 16.7 6.48
Nitrate 10 10 0.05 U NA NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U NA 0.05 U 0.05 U 1.6 0.05 U
Sulfate 250 - S5 NA NA NA 30.7 39.5 111 24.8 79.4 24 NA 125 272 81.4 29
Sulfide - - 1U NA NA NA 1U 0.6 B 1U 1U 1U 1U NA 1U 2.2 1U 1U
Total organic carbon (TOC) - -- 5.56 NA NA NA 5U 5U 2.65 B 5U 5U 449 B NA 7.75 11.3 3.67B 5U

Notes:
B - Analyte not detected above the level reported in blanks

E - Concentration exceeds calibration range of GC/MS instrument (Organic)

OR Value is estimated due to matrix interferences (Inorganic)

U- Analyte not detected

J- Reported value is estimated
UJ- Analyte not detected. Quanitation limit is imprecise
NA- Not Analyzed

NC2LGW - North Carolina 2L Groundwater Standard
MCL - Maximum Contaminant Level
Shaded cells indicate positivie detections.
Bold text and Bold Box exceeds NC2LGW.

Iron and Manganese bolded

only if detection exceeds 2x base background detection (Base Background:

Iron 16,245 pg/L, Manganese 291 ng/L)
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TABLE 2-5

Detected Concentrations of VOCs and Geochemical Parameters in the Intermediate Groundwater Zone

Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune
North Carolina

Station ID NC2LGW MCL- Frequency IR35-MWO09IW IR35-MW10IW IR35-MW14IW IR35-MW29IW IR35-MW30IW IR35-MW31IW IR35-MW32IW IR35-MW34IW IR35-MW37IW IR35-MW38IW IR35-MW39IW IR35-MW40IW
Sample ID (December Groundwater IR35-MWO09IW-08B | IR35-GW10IW-08B | IR35-MW14IW-08B | IR35-GW29IW-08B IR35-GW30IW-08B | IR35-MW31IW-08B | IR35-MW32IW-08B | IR35-MW34IW-08B | IR35-GW37IW-08B | IR35-GW38IW-08B | IR35-MW39IW-08B | IR35-MW40IW-08B
Sample Date 2005) Frequency  Max Value Max Location 05/29/08 06/03/08 05/30/08 06/03/08 06/04/08 05/28/08 05/30/08 06/01/08 06/03/08 06/04/08 05/30/08 06/01/08
Chemical Name

\Volatile Organic Compounds (UG/L)

1,1-Dichloroethene 70 7 8/32 0.89 IR35-MW55IW-08B 05U 1U 21U 1U 1U 0.58 05U 05U 1U 1U 05U 05U
2-Butanone 4,200 - 1/32 40 IR35-MW85IW-08B 25U 10U 10U 10U 10U 25U 25U 25U 10U 10U 25U 25U
lAcetone 700 - 7132 12 IR35-MW63IW-08B 25U 10U 17U 10 UJ 10 U 3.5 29U 25U 10 U 10U 26U 39U
Benzene 1 5 19/34 6.6 J | IR35-MW39IW-08B 2.9 2.7 0.84J 1.6 1.6 0.55 2 05U 4.6 0.53J 6.6 J 0341
Carbon disulfide 700 - 1/32 41.3 J | IR35-MW73IW-08B 05U 1U 21U 1U 1U 05U 05U 05U 1U 1U 05U 05U
Chloroform 70 - 2/32 0.92 IR35-MW81IW-08B 05U 1U 21U 1U 1U 05U 05U 05U 1U 1U 05U 05U
Ethylbenzene 550 700 3/32 2.3 IR35-MW37IW-08B 0.16 J 1U 21U 1U 1U 05U 05U 05U 23 1U 0.68 05U
Isopropylbenzene 70 - 5/32 0.67 J | IR35-MW37IW-08B 05U 0.14 J 21U 1U 1U 05U 0.15J 05U 0.67 J 1U 05U 05U
Methyl-tert-butyl ether (MTBE) 200 - 1/32 0.51 IR35-MW74IW-08B 05U 1U 21U 1U 1U 05U 05U 05U 1U 1U 05U 05U
Styrene 100 100 1/32 043 J| IR35-MW37IW-08B 05U 1U 21U 1U 1U 05U 05U 05U 0.431J 1U 05U 05U
Tetrachloroethene 0.7 5 6/34 2.2 IR89-MW47IW-08C 05U 1U 21U 1.1 1U 05U 1.4 05U 1U 1U 05U 05U
Toluene 1,000 1,000 6/32 5.6 IR35-MW37IW-08B 0.53 12U 21U 1U 1U 05U 0.68 05U 5.6 1U 16U 05U
Trichloroethene 2.8 5 25/34 180 IR35-MW861W-08B 0.41J 6.2 4.3 30 110 16 21 1.3 1u 1U 05U 1.1
Vinyl chloride 0.015 2 21/34 220 IR35-MW73IWD-08B 0.11J 56 2.7 3.8 0.48 J 2.6 0.97 05U 1uU 1U 05U 6
Xylene, total 530 10,000 3/32 25 IR35-MW37IW-08B 0.12 J 1U 21U 1U 1U 05U 05U 05U 25 1U 041 05U
cis-1,2-Dichloroethene 70 70 29/34 240 IR35-MW55IW-08B 10 92 55| 130 38 220 58 1.1 1uU 1U 1.6 83
0-Xylene 530 - 2/22 0.41 J | IR35-MW39IW-08B 0.12 J NA 21U NA NA 05U 05U 05U NA NA 041 05U
trans-1,2-Dichloroethene 100 100 21/32 43 IR35-MW29IW-08B 2.1 17 4.2 43 5.6 16 7.6 05U 1U 1U 03J 1.7
Total Metals (UG/L)

Iron 300 - 19/21 2150 IR35-MW71IW-08B 1,790 NA 1,840 NA NA 732 774 688 NA NA 1,200 1,120
Manganese 50 - 20/21 2150 E| IR35-MW72IW-08B 178 E NA 32 E NA NA 199 E 255 E 20 NA NA 225 E 27.7
\Wet Chemistry (MG/L)

Alkalinity -- - 29/29 720 IR35-MW85IW-08B 292 335 333 251 298 300 356 329 NA 243 277 258
Chloride 250 - 29/29 170 IR35-MW34IW-08B 12.8 7.4 17.4 7.9 11.2 13.7 23.3 170 NA 7.8 10.7 35.5
Ethane 1/29 0.00006 J| IR35-MW80IW-08B 0.002 U 1.00E-03 U 0.002 U 1.00E-03 U 1.00E-03 U 0.002 U 0.002 U 0.002 U NA 1.00E-03 U 0.002 U 0.003 U
Ethene 2/29 0.0016 IR35-MW85IW-08B 0.002 U 1.00E-03 U 0.002 U 1.00E-03 U 1.00E-03 U 0.002 U 0.002 U 0.002 U NA 1.00E-03 U 0.002 U 0.003 U
Methane 8/29 3.9 IR35-MW85IW-08B 0.035 BD 1.2 0.034 BD 0.79 0.84 0.047 B 0.05 B 4.00E-04 JB NA 0.073 0.044 B 0.027 BD
Sulfate 250 - 25/29 109 IR35-MW55IW-08B 21.8 05U 14.7 9.2 26.8 22.6 9.76 12,5 NA 9.7 5U 16.9
Total organic carbon (TOC) - - 8/29 490 IR35-MW85IW-08B 5U 24.3 5U 0.93J 1.4 5U 5U 5U NA 0.93J 5U 5U

Notes:

B - Analyte not detected above the level reported in blanks

E - Concentration exceeds calibration range of GC/MS instrument (Organic) OR
Value is estimated due to matrix interferences (Inorganic)

U- Analyte not detected

J- Reported value is estimated

UJ- Analyte not detected. Quanitation limit is imprecise

NA- Not Analyzed

NC2LGW - North Carolina 2L Groundwater Standard

MCL - Maximum Contaminant Level

Shaded cells indicate positive detections.

Bold text and Bold Box exceeds NC2LGW. Iron and Manganese bolded only if
detection exceeds 2x base background detection (Base Background: Iron 16,245
ng/L, Manganese 291 ng/L)
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TABLE 2-5

Detected Concentrations of VOCs and Geochemical Parameters in the Intermediate Groundwater Zone
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Station ID NC2LGW MCL- IR35-MW47IW IR35-MW49IW IR35-MW55IW IR35-MW60IW IR35-MW63IW IR35-MW64IW IR35-MW69IW IR35-MW70IW IR35-MW71IW IR35-MW72IW IR35-MW73IW IR35-MW74IW IR35-MW80IW
Sample ID (December Groundwater IR35-MW47IW-08B | IR35-MW49IW-08B | IR35-MW55IW-08B | IR35-MW60IW-08B | IR35-MW63IW-08B | IR35-MW64IW-08B | IR35-MW69IW-08B | IR35-MW70IW-08B | IR35-MW71IW-08B | IR35-MW72IW-08B | IR35-MW73IW-08B [ IR35-MW73IWD-08B | IR35-MW74IW-08B IR35-MW80IW-08B
Sample Date 2005) 05/29/08 05/29/08 05/29/08 06/01/08 05/29/08 05/29/08 06/01/08 06/01/08 06/01/08 05/28/08 05/28/08 05/28/08 05/28/08 5/30/208 4:45:00 PM
Chemical Name

\Volatile Organic Compounds (UG/L)

1,1-Dichloroethene 70 7 42 U 05U 0.89 05U 05U 0.43J 05U 05U 05U 25U 0.05 6.3 U 0.29J 0.36 J
2-Butanone 4,200 - 21U 25U 25U 25U 25U 10U 25U 25U 25U 13U 317U 31U 25U 25U
lAcetone 700 - 21U 25U 3.1 46 U 12 773 33U 29U 4 U 8.11J 1 31U 3.4 28U
Benzene 1 5 42 U 0.13J 05U 05U 05U 21U 05U 0.74 05U 25U 0.05 U 63U 05U 0.257J
Carbon disulfide 700 - 42 U 05U 05U 05U 05U 21U 05U 05U 05U 25U 413 6.3 U 05U 05U
Chloroform 70 - 42 U 05U 05U 05U 05U 21U 05U 05U 05U 25U 279 U 6.3 U 05U 05U
Ethylbenzene 550 700 42 U 05U 05U 05U 05U 21U 05U 05U 05U 25U 05U 6.3 U 05U 05U
Isopropylbenzene 70 - 42 U 05U 05U 05U 05U 21U 05U 05U 0.5 UJ 25U 05U 6.3 U 05U 05U
Methyl-tert-butyl ether (MTBE) 200 - 42 U 05U 05U 05U 05U 21U 05U 05U 05U 25U 2U 6.3 U 0.51 05U
Styrene 100 100 42 U 05U 05U 05U 05U 21U 05U 05U 05U 25U 05U 63U 05U 05U
Tetrachloroethene 0.7 5 42 U 05U 05U 05U 05U 21U 05U 0.13J 05U 25U 05U 6.3 U 05U 05U
Toluene 1,000 1,000 42 U 0.43J 05U 05U 05U 21U 05U 05U 05U 25U 05U 63U 05U 0.82
Trichloroethene 2.8 5 8 3.7 30 05U 0.89 0.98 J 05U 0.28 J 05U 26 0.6 6.3 U 5.1 30
Vinyl chloride 0.015 2 1.8J 1.2 11 05U 05U 7.7 05U 05U 05U 1J 210 220 1.9 2.5
Xylene, total 530 10,000 42 U 05U 05U 05U 05U 21U 05U 05U 05U 25U 05U 6.3 U 05U 05U
cis-1,2-Dichloroethene 70 70 98 110 240 05U 12 70 0.12J 05U 021 79 61 34 54 230
0-Xylene 530 - 42 U 05U 05U 05U 05U 21U 05U 05U 05U 25U 05U 6.3 U 05U 05U
trans-1,2-Dichloroethene 100 100 34 1.7 13 05U 0.4J 2.7 05U 05U 05U 7.5 5 6.3 U 6.5 10
Total Metals (UG/L)

Iron 300 - 156 707 12.6 U 819 420 863 615 1,330 2,150 587 787 NA 866 12.6 U
Manganese 50 - 213 E 326 E 123 E 119 204 E 252 E 26.1 31.2 46 2,150 E 97.7 E NA 256 E 0.18 UE
\Wet Chemistry (MG/L)

Alkalinity -- - 210 227 312 220 182 242 282 244 208 252 260 NA 282 291
Chloride 250 - 17.5 17.6 16.8 31 21.8 20.4 27.9 10 10.7 14.4 12 NA 19.5 14.8
Ethane 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U NA 0.002 U 6.00E-05 J
Ethene 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 1.00E-03 J NA 0.002 U 0.002 U
Methane 0.033 B 0.029 B 0.007 B 2.00E-04 JB 0.004 B 0.004 B 0.005 B 0.013 B 0.011 B 0.005 B 0.002 B NA 0.006 B 0.016 BD
Sulfate 250 - 10.1 5U 109 10.3 5U 28.8 317 11.2 41.3 26.6 73.7 NA 26.4 53.7
Total organic carbon (TOC) - - 5U 5U 1.63 B 1.88 B 5U 5U 5U 5U 1.63 B 5U 5U NA 1.67 B 5U
Notes:

B - Analyte not detected above the level reported in blanks

E - Concentration exceeds calibration range of GC/MS instrument (Organic) OR
Value is estimated due to matrix interferences (Inorganic)

U- Analyte not detected

J- Reported value is estimated

UJ- Analyte not detected. Quanitation limit is imprecise

NA- Not Analyzed

NC2LGW - North Carolina 2L Groundwater Standard

MCL - Maximum Contaminant Level

Shaded cells indicate positive detections.

Bold text and Bold Box exceeds NC2LGW. Iron and Manganese bolded only if
detection exceeds 2x base background detection (Base Background: Iron 16,245
ng/L, Manganese 291 pug/L)
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TABLE 2-5

Detected Concentrations of VOCs and Geochemical Parameters in the Intermediate Groundwater Zone

Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune
North Carolina

Station ID NC2LGW MCL- IR35-MW81IW IR35-MW82IW IR35-MW83IW IR35-MW84IW IR35-MW85IW IR35-MW86IW IR89-MW33IW IR89-MW47IW
Sample ID (December Groundwater IR35-MW81IW-08B | IR35-GW82IW-08B IR35-GW83IW-08B | IR35-GW84IW-08B IR35-GW85IW-08B | IR35-GW86IW-08B | IR89-MW33IW-08C | IR89-MW47IW-08C
Sample Date 2005) 05/30/08 06/04/08 06/04/08 06/05/08 06/05/08 06/05/08 7/22/2008 7/22/2008
Chemical Name

\Volatile Organic Compounds (UG/L)

1,1-Dichloroethene 70 7 05U 1U 1U 1U 0.52J 0.49 J NA NA NA
2-Butanone 4,200 - 25U 10U 10U 10U 40 10U NA NA NA
lAcetone 700 - 28U 10U 10 U 10U 10 U 10U NA NA NA
Benzene 1 5 05U 0.48 J 0.331J 0.18 J 0.931J 2.8 28U 05U 1U
Carbon disulfide 700 - 05U 1U 1U 1U 1U 1U NA NA NA
Chloroform 70 - 0.92 1U 1U 0.34J 1U 1U NA NA NA
Ethylbenzene 550 700 05U 1U 1U 1U 1U 1U NA NA NA
Isopropylbenzene 70 - 05U 1U 1U 1U 0.07 J 0.18 J NA NA NA
Methyl-tert-butyl ether (MTBE) 200 - 05U 1U 1U 1U 1U 1U NA NA NA
Styrene 100 100 05U 1U 1uU 1U 1uU 1U NA NA NA
Tetrachloroethene 0.7 5 05U 0.66 J 1u 1U iU 1U 1.6J 2.2 2.1 D
Toluene 1,000 1,000 0.14J 1U 1uU 1U 1U 19U NA NA NA
Trichloroethene 2.8 5 05U 6 1U 3.7 120 180 79 34 E 31D
Vinyl chloride 0.015 2 05U 1U iU 1U 2.5 1.7 0.76 J 0.21J 1U
Xylene, total 530 10,000 05U 1U 1U 1U 1U 1U NA NA NA
cis-1,2-Dichloroethene 70 70 05U 2.2 1.4 & 110 150 27 20 17 D
0-Xylene 530 - 05U NA NA NA NA NA NA NA NA
trans-1,2-Dichloroethene 100 100 05U 0.97 J iU 1U 11 26 NA NA NA
Total Metals (UG/L)

Iron 300 - 374 NA NA NA NA NA NA NA NA
Manganese 50 - 138 E NA NA NA NA NA NA NA NA
\Wet Chemistry (MG/L)

Alkalinity - - 210 288 NA 276 720 324 NA NA NA
Chloride 250 - 8.47 6.9 NA 7.6 8 €5 NA NA NA
Ethane 0.002 U 1.00E-03 U NA 1.00E-03 U 1.00E-03 U 1.00E-03 U NA NA NA
Ethene 0.002 U 1.00E-03 U NA 1.00E-03 U 0.0016 1.00E-03 U NA NA NA
Methane 0.003 B 0.53 NA 0.052 3.9 0.055 NA NA NA
Sulfate 250 - 37.4 10.3 NA 18.9 7.5 17.6 NA NA NA
Total organic carbon (TOC) - - 5U 1.7 NA 191 490 10.6 NA NA NA

Notes:

B - Analyte not detected above the level reported in blanks

E - Concentration exceeds calibration range of GC/MS instrument (Organic) OR
Value is estimated due to matrix interferences (Inorganic)

U- Analyte not detected
J- Reported value is estimated

UJ- Analyte not detected. Quanitation limit is imprecise

NA- Not Analyzed

NC2LGW - North Carolina 2L Groundwater Standard

MCL - Maximum Contaminant Level
Shaded cells indicate positive detections.
Bold text and Bold Box exceeds NC2LGW.

ng/L, Manganese 291 ng/L)

Iron and Manganese bolded only if
detection exceeds 2x base background detection (Base Background: Iron 16,245

Page 3 of 3



TABLE 2-6

Detected Concentrations of VOCs and Geochemical Parameters in the Deep Groundwater Zone

Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune
North Carolina

Station ID NC2LGW VL. Frequency IR35-MWO1DW IR35-MWO03DW IR35-MWOBDW IR35-MWO7DW IR35-MW30DW IR35-MW72DW IR35-MWSODW
Sample ID (December | ter IR35-MWO1DW-08B | IR35-MW03DW-08B | IR35-GW03DW-08B | IR35-MWOSDW-08B | IR35-MWO7DW-088 | IR35-GW30DW-08B | IR35-MW72DW-08B | IR35-MWSODW-08B
Sample Date 2005) Frequency | Max Value | Max Location 05/30/08 05/29/08 06/03/08 06/01/08 06/01/08 06/04/08 05/29/08 05/30/08
Chemical Name

Volatile Organic Compounds (ug/L)

Chloroform 70 80 18 19 |IR35-MW72DW-08C 0.5 U 05U 1U 05U 05U 1U 1.9 05U
Toluene 1,000 1,000 218 0.41 J |IR35-Mws0DW-08B 0.24 3 05U 1uU 05U 05U 1uU 16U 0.41 J
Trichloroethene 2.8 5 18 0.84 J |IR35-Mw72DW-08C 05U 05U 1U 05U 05U 1U 0.84 J 05U
\inyl chloride 0.015 2 18 1.3 J|IR35-MW72DW-08B 05U 05U 1U 05U 05U 1U 13 J 05U
cis-1,2-Dichloroethene 70 70 38 47 | IR35-MW72DW-08B 05U 0.32 J 17 05U 05U 1U 47 05U
trans-1,2-Dichloroethene 100 100 18 12 31| IR35-MW72DW-08B 05U 05U 1uU 05U 05U 1uU 123 05U
Total Metals (pg/L)

Iron 300 - 5/6 494 |IR35-MWO03DW-08B 475 494 NA 50.7 B 118 NA 346 252
Manganese 50 - 6/6 32.3 E|IR35-MW03DW-08B 197 E 323 E NA 18.4 122 NA 259 E 226 E
\Wet Chemistry (ug/L)

Alkalinity - - 77 243 |IR35-MWO07DW-08B 175 211 219 209 243 NA 150 191
Chloride 250 - 717 462 | IR35-MW07DW-08B 153 232 259 21.6 46.2 NA 19.8 24.1
[[Ethane - ~ 7 2.00E-04 J | IR35-MW72DW-08B 0.002 U 0.002 U 1.00E-03 U 0.002 U 0.002 U NA 2.00E-04 J 0.002 U
Methane - - e 008 |IR35-MW03DW-08B 0.003 B 0.029 B 0.08 0.005 B 9.00E-04 JB NA 0.007 B 0.012 B
Sulfate - ~ 37 129 | IR35-MWO01DW-08B 12.9 5U 1.1 5U 5U NA 11.9 5U
Total organic carbon (TOC) 10 10 u7 11 J|IR35-MW03DW-08B 5U 5U 117 5U 5U NA 5U 5U

Notes:

B - Analyte not detected above the level reported in blanks

E - Concentration exceeds calibration range of GC/MS instrument (Organic)
OR Value is estimated due to matrix interferences (Inorganic)

U- Analyte not detected

J- Reported value is estimated

UJ- Analyte not detected. Quanitation limit is imprecise

NA- Not Analyzed

NC2LGW - North Carolina 2L Groundwater Standard

MCL - Maximum Contaminant Level

Shaded cells indicate positive detections.

Bold text and Bold Box exceeds NC2LGW. Iron and Manganese bolded
only if detection exceeds 2x base background detection (Base Background:
Iron 16,245 pg/L, Manganese 291 pg/L)
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TABLE 2-7

Summary of Natural Attenuation Indicator Parameters
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Parameter

Range of Results
(May-June 2008 sampling event)

Condition Needed for Natural Attenuation

Favorable / Unfavorable

Oxidation-Reduction
Potential

Shallow Aquifer: -147 mV to +398 mV (10 of 23 < +50 mV)

Intermediate Aquifer: -209 mV to 160 mV (32 of 33 < +50 mV)

Deep Aquifer: -90 mV to -160 mV

Less than +50 mV (favorable)
Less than -100 (Ideal)

Shallow Aquifer: Unfavorable

Intermediate Aquifer: Favorable

Deep Aquifer: Favorable

Dissolved Oxygen

Shallow Aquifer: 0.00 mg/L to 8.87 mg/L (8 of 23 < 0.5 mg/L)

Intermediate Aquifer: 0.00 mg/L to 0.63 mg/L (28 of 33 < 0.5 mg/L)

Deep Aquifer: 0.00 mg/L to 0.42 mg/L

Less than 0.5 mg/L

Shallow Aquifer: Unfavorable

Intermediate Aquifer: Favorable

Deep Aquifer: Favorable

Nitrate

Shallow Aquifer: < 0.05 mg/L to 1.6 mg/L (17 of 19 < 1.0 mg/L)

Intermediate Aquifer: All wells < 0.05 mg/L

Deep Aquifer: All wells < 0.05 mg/L

Less than 1.0 mg/L

Shallow Aquifer: Favorable

Intermediate Aquifer: Favorable

Deep Aquifer: Favorable

Ferrous Iron

Shallow Aquifer: Measurable in 9 of 17 wells

Intermediate Aquifer: Measurable in 13 of 22 wells

Deep Aquifer: Measurable in 2 of 5 wells

Measurable Levels

Shallow Aquifer: Unfavorable

Intermediate Aquifer: Favorable

Deep Aquifer: Unfavorable

Shallow Aquifer: 10.2 mg/L to 272 mg/L (3 of 19 < 20 mg/L)

Shallow Aquifer: Unfavorable

Sulfate Intermediate Aquifer: < 0.5 mg/L to 109 mg/L (17 of 29 <20 mg/L) [Less than 20 mg/L Intermediate Aquifer: Favorable
Deep Aquifer: 1.1 mg/L to 12.9 mg/L (7 of 7 < 20 mg/L) Deep Aquifer: Favorable
Shallow Aquifer: Measurable in 0 wells Shallow Aquifer: Unfavorable
Methane Intermediate Aquifer: Measurable in 8 of 29 wells Measurable Levels Intermediate Aquifer: Unfavorable
Deep Aquifer: Measurable in 1 of 7 wells Deep Aquifer: Unfavorable
Shallow Aquifer: 6.4 mg/L to 498 mg/L (12 of 19 > 125.2 mg/L) Twice the background concentration of: Shallow |Shallow Aquifer: Favorable
Alkalinity Intermediate Aquifer: 182 mg/L to 720 mg/L (1 of 29 > 486.7 mg/L) |Aquifer: 62.6 mg/L", Intermediate Aquifer: 243.3 |Intermediate Aquifer: Favorable

Deep Aquifer: 150 mg/L to 243 mg/L

mg/L?, Deep Aquifer: 209 mg/L°

Deep Aquifer: Favorable

Total Organic Carbon

Shallow Aquifer: 5.56 mg/L to 11.3 mg/L (3 of 19 wells)

Intermediate Aquifer: 0.93 mg/L to 490 mg/L (2 of 29 > 20 mg/L)

Deep Aquifer: All wells < 2 mg/L

Greater than 20 mg/L

Shallow Aquifer: Unfavorable

Intermediate Aquifer: Unfavorable

Deep Aquifer: Unfavorable

Shallow Aquifer: 5.66 mg/L to 19.1 mg/L (9 of 19 > 11.32 mg/L)

Twice the background concentration of: Shallow

Shallow Aquifer: Favorable

Chloride Intermediate Aquifer: 6.9 mg/L to 170 mg/L (8 of 29 > 18.0 mg/L) Aquifer: 5.66 mg/L", Intermediate Aquifer: 9.0  |intermediate Aquifer: Favorable
Deep Aquifer: 15.3 mg/L to 46.2 mg/L (1 of 7 > 43.2 mg/L) mg/Lz, Deep Aquifer: 21.6 mg/L3 Deep Aquifer: Favorable
Shallow Aquifer: 4.18 to 7.08 (18 of 23 between 5 & 9) Shallow Aquifer: Favorable
pH Intermediate Aquifer: 6.56 to 7.35 Between 5.0 and 9.0 (favorable) Intermediate Aquifer: Favorable

Deep Aquifer: 6.97 to 7.44

Deep Aquifer: Favorable

Notes:

1. Shallow aquifer background concentration, determined from IR35-MWO04.
2. Intermediate aquifer background concentration, determined from average of three wells: IR35-MW38IW, IR35-MW39IW, and IR35-MW81IW.
3. Deep aquifer background concentration, determined from IR35-MWO06DW.

mV - millivolts
mg/L - milligrams per liter
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TABLE 2-8

Summary of BIOCHLOR Input and Calibration
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Input Parameters

||Parameter Value Units Basis
"Hydraulic Conductivity 0.0015 cm/sec Calculated from site data
"Hydraulic Gradient 0.008 ft/ft Calculated from site data between monitoring well IR35-MW30 and IR35-MW55
"Effective Porosity 0.2 - Typical of site soils; model calibration
Calculated from estimated plume length using Xu and Eckstein equation. Based on 1,470 ft long current TCE
Longitudinal Dispersivity 29.21 ft plume.
Transverse Dispersivity Ratio 0.05 - Model calibration
Vertical Dispersivity Ratio 1.E-99 - Conservatively assumes little vertical dispersion
Soil Bulk Density 1.6 kg/L Typical of site soils; model calibration
Fraction Organic Carbon 0.001 - Typical of site soils; model calibration; verified using field data from Hotspot Report (Baker, 2003)
PCE Partition Coefficient 426 L/kg BIOCHLOR Default Value
TCE Partition Coefficient 130 L/kg BIOCHLOR Default Value
DCE Partition Coefficient 125 L/kg BIOCHLOR Default Value
\VC Partition Coefficient 30 L/kg BIOCHLOR Default Value
Ethene Partition Coefficient 302 L/kg BIOCHLOR Default Value
PCE Half-Life 1.2 years Most conservative value from range in BIOCHLOR Manual
TCE Half-Life 3.5 years Literature values; model calibration
DCE Half-Life 3.8 years Literature values; model calibration
\VC Half-Life 0.20 years Literature values; model calibration
Calibration Simulation Time 51 years Release date of 1957 based on site history
"Model Area Width 600 ft Potential plume width
Modeled Area Length 1,540 ft Distance along plume centerline from source located at Building G533 to Brinson Creek
Source Thickness in Saturated Zone 20 ft Estimated based on site conditions; model calibration
\Width 250 ft Estimated source width; model calibration
Source Area Decay Rate 0.09 1/yr Estimated based on historical data (Appendix B); model calibration;
Initial TCE Concentration 12,000 ua/L Estimated based on site conditions; model calibration
"Initial DCE Concentration 1,000 ug/L Estimated based on site conditions, lack of trans -1,2-DCE compared to cis -1,2-DCE; model calibration
"Initial VC Concentration 0 pg/L Estimated based on site conditions; model calibration
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TABLE 2-8

Summary of BIOCHLOR Input and Calibration
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Model Calibration

|lcatibration to May-June 2008 data

Feasability Study (CH2M HILL, 2008) TCE DCE VC
Model 2008 Model 2008 Model
Distance from Predicted Actual Predicted Actual Predicted 2008 Actual

Well ID Source Area (ft) (ng/L) (ng/L) (ug/L) (ng/L) (ng/L) (ng/L)
IR35-MW30IW 210 116 110 69 38 2 0.48
IR35-MW85IW 385 111 120 116 110 4 2.5
IR35-MW86IW 525 108 180 152 150 5 1.7
IR35-MW80IW 945 95 30 240 230 8 2.5
IR35-MW55IW 1,435 56 30 202 240 7 11
IR35-MW64IW 1,505 48 0.98 177 70 6 7.7

Notes:

TCE = Trichloroethene; DCE = cis-1,2-Dichloroethene; VC = Vinyl Chloride

cm/sec = centimeters per second

kg/L = kilograms per liter
L/kg = liters per kilogram
ug/L = micrograms per liter
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TABLE 2-9

Summary of BIOCHLOR Predictions
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

TCE (Initial Source Concentration - 12,000 ug/L)

Distance from Source of]
Maximum Predicted Maximum Concentration Maximum Predicted Concentration at Brinson
Date Concentration (ug/L) (ft) Plume Extent (ft) Creek (ug/L)
2018 50 0 1,540 28
2028 20 0 1,540 13
2038 8 0 1,540
2048 3 0 1,540 2

cis-1,2-DCE (Initial Source Concentration - 1,000

/L

Distance from Source of|
Maximum Predicted Maximum Concentration Maximum Predicted Concentration at Brinson
Date Concentration (ug/L) (ft) Plume Extent (ft) Creek (ug/L)
2018 122 1,385 1,540 116
2028 56 1,540 1,540 56
2038 24 1,540 1,540 24
2048 10 1,540 1,540 10

VC (Initial Source Concentration - 0 ug/L)

Maximum Predicted

Distance from Source of]
Maximum Concentration

Maximum Predicted

Concentration at Brinson

Date Concentration (ug/L) (ft) Plume Extent (ft) Creek (ug/L)
2018 4 1,540 1,540 4
2028 2 1,540 1,540 2
2038 1 1,540 1,540 1
2048 0 -- -- 0

Notes:

Model run to 1,540 feet from source
TCE = Trichloroethene, cis-1,2-DCE = cis-1,2-dichloroethene, VC = vinyl chloride
North Carolina 2L Groundwater Standard (TCE = 2.8 ug/L, cis-1,2-DCE = 70 pg/L, VC = 0.015 pg/L)
North Carolia Surface Water Standard (TCE = 30 pg/L, cis-1,2-DCE = 49,000 ug/L,VC = 2.4 ug/L)

ng/L = micrograms per liter
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TABLE 2-10

Summary of BIOCHLOR Predictions for Disassociated Southern Plume

Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeu
North Carolina

ne

PCE (2008 Source Concentration - 2.2 ug/L)

Maximum Predicted

Distance from Source of
Maximum Concentration

Maximum Predicted

Concentration at Brinson

Date Concentration (ug/L) (ft) Plume Extent (ft) Creek (ug/L)
2018 0 0 0
2028 0 -- -- 0
2038 0 -- -- 0
2048 0 - - 0

TCE (2008 Source Concel

ntration- 79 pg/L)

Maximum Predicted

Distance from Source of
Maximum Concentration

Maximum Predicted

Concentration at Brinson

Date Concentration (ug/L) (ft) Plume Extent (ft) Creek (ug/L)
2018 32 0 500 0
2028 13 0 900 0
2038 5 490 1,200 0
2048 2 980 1,225 0

cis-1,2-DCE (2008 Source Concentration - 27 ug/L)

Maximum Predicted

Distance from Source of
Maximum Concentration

Maximum Predicted

Concentration at Brinson

Date Concentration (pg/L) (ft) Plume Extent (ft) Creek (pg/L)
2018 19 245 500 0
2028 14 490 900 0
2038 8 735 1,225 0
2048 4 980 1,500 0

VC 2008 Source Concent

ration - 0.76 ug/L)

Maximum Predicted

Distance from Source of
Maximum Concentration

Maximum Predicted

Concentration at Brinson

Date Concentration (pg/L) (ft) Plume Extent (ft) Creek (pg/L)
2018 1 250 250 0
2028 0 -- -- 0
2038 0 -- -- 0
2048 0 -- -- 0

Notes:

Model run to 2,500 feet from presumed source. Brinson Creek is located 2,500 feet downgradient from IR89-MW33IW.
PCE= Tetrachloroethene, TCE = Trichloroethene, cis-1,2-DCE = cis-1,2-dichloroethene, VC = vinyl chloride
North Carolina 2L Groundwater Standard (PCE=0.7 pg/L, TCE = 2.8 pg/L, cis-1,2-DCE = 70 pg/L, VC = 0.015 pg/L)

ug/L = micrograms per liter
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SECTION 3

Identification and Screening of Technologies

This section describes the initial steps to develop alternatives for the remediation of
groundwater at Site 35, including the presentation of ARARs, the development of RAOs,
identification of the remediation target area, the identification of general response actions
(GRAs), and the initial identification and screening of potential technologies.

3.1 Applicable and Relevant or Appropriate Regulations

Regulatory requirements, standards, and guidance are also referred to as ARARs. There are
three types of ARARs: chemical-specific, action-specific, and location-specific, which are
described in further detail below. CERCLA Section 121(d), specifies in part, that remedial
actions for cleanup of hazardous substances must comply with requirements and standards
under federal or more stringent state environmental laws and regulations that are
applicable or relevant and appropriate (i.e., ARARs) to the hazardous substances or
particular circumstances at a site or obtain a waiver [see also 40 Code of Federal Regulations
(CFR) 300.430(f)(1)(ii)(B)]. Applicable or relevant and appropriate requirement (ARARs)
include only federal and state environmental or facility siting laws/regulations and do not
include occupational safety or worker protection requirements. In addition, per 40 CFR
300.405(g)(3), other advisories, criteria, or guidance may be considered in determining
remedies (so-called To-Be-Considered [TBC] guidance category). Under CERCLA 121(e)(1),
permits are not required for response actions conducted entirely on-site. In addition,
response actions must comply with the “substantive’, as opposed to ‘administrative’,
requirements of any of the identified ARARs.

3.1.1 Chemical-specific ARARs

Chemical-specific ARARs provide health- or risk-based concentration limits or discharge
limitations in various environmental media (i.e., surface water, groundwater, soil, air) for
specific hazardous substances, pollutants, or contaminants and are listed in Table 3-1.
Remedjiation levels for most of the COCs in groundwater will be based upon relevant and
appropriate drinking water standards including the SDWA MCLs or NCGWQS.

3.1.2 Action-specific ARARs

Action-specific ARARs are usually technology-based or activity-based requirements that
define acceptable treatment and disposal procedures for hazardous substances. The action-
specific ARARs for the groundwater at Site 35 are summarized in Table 3-2.

3.1.3 Location-specific ARARS

Location-specific ARARs restrict remedial activities and media concentrations based on
characteristics of surrounding environments. Location-specific ARARs may include
restrictions on remedial actions within wetlands or floodplains, near locations of
archeological and natural resources, near historical landmarks, near locations of known
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endangered species, or on protected waterways. An evaluation of location-specific ARARs
for Site 35 is summarized in Table 3-3.

3.2 Remedial Action Objectives

RAOs consist of medium-specific goals for protecting human health and the environment.
The RAOs for the remediation of groundwater at Site 35 are based upon the potential of
future residential receptors and the potential that groundwater at the Site may be used for
potable purposes in the future and the potential for contaminated groundwater to migrate
into surface water.

The RAOs for Site 35 are:
1. Protection of surface water quality of Brinson Creek.

2. Prevent human ingestion of water containing COCs (TCE, cis-1,2-DCE, VC, and
benzene) at concentrations above 2L standards or MCLs, whichever is more
conservative.

3. Restore groundwater quality at Site 35 to meet NCDENR and federal primary drinking
water standards based on the classification of the aquifer as a potential source of
drinking water [Class GA or Class GSA] under 15A NAC 02L.0201.

3.3 Target Location Contaminants of Interest

Based on the nature and extent of groundwater contamination, groundwater modeling, and
the RAOs, the objective of this FS is to identify remediation technologies that will reduce
elevated contaminant concentrations that will restore groundwater to its beneficial use and
protect Brinson Creek. The results of the latest groundwater sampling event and Biochlor
modeling identify the area surrounding monitoring wells IR35-MW85IW and IR35-
MWB86IW totaling approximately 55,000 square feet (200 ft by 275 ft). These monitoring
wells have the highest TCE results at Site 35. The target interval is approximately 37 to 50 ft
bgs (intermediate aquifer zone). Figure 3-1 shows the target area.

Remaining groundwater impacts present in the shallow aquifer zone are minimal and
where present are only slightly above the applicable NCGWQS. VC was detected in
monitoring well IR35-MW49 at a concentration of 20 pg/L, exceeding the NCSWQS of
2.4 ng/L. None of the other shallow groundwater impacts exceeded the applicable
NCSWQS. As a result, shallow groundwater will be monitored as part of each of the
proposed remedial alternatives for the intermediate aquifer zone.

3.4 General Response Actions

GRAs describe general remedial activities that may satisfy RAOs, either independently or in
combination. GRAs to be considered for satisfying RAOs for the remediation of groundwater
at Site 35 include no action, institutional controls, monitoring, containment, removal,
treatment, and disposal. Table 3-4 summarizes how each GRA would achieve RAOs.
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SECTION 3—IDENTIFICATION AND SCREENING OF TECHNOLOGIES

3.5 Identification and Screening of Technology Types and
Process Options

Table 3-5 identifies potentially applicable technologies and process options for addressing
the contaminated groundwater plume east of Building G533 at Site 35. Certain technologies
and/or process options are not appropriate at Site 35, because of economics, impracticality,
site conditions, or COC characteristics; and therefore were excluded from further
consideration. For the disassociated southern plume, the only alternative considered was
monitored natural attenuation.
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TABLE 3-1

Chemical-Specific ARARS
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Federal and North Carolina Chemical-Specific ARARs

Media

Requirement

Prerequisite

Citation

ARAR Determination

Classification of
contaminated

Groundwaters in the state naturally containing 250 mg/L or less of chloride are classified as GA
under 15A NCAC 02L .0201(1)

Groundwaters located within the boundaries or under the
extraterritorial jurisdiction of the State of North Carolina.

15A NCAC 02L .0302(1)

Applicable.

groundwater Groundwaters in the state naturally containing greater than 250 mg/L of chloride are classified as 15A NCAC 02L .0302(2) Applicable.
GSA under 15A NCAC 02L .0201(2)
Restoration of Shall not exceed the groundwater quality standards[1] for contaminants specified in Paragraphs (g) or|Class GA or GSA groundwaters with contaminant(s) 15A NCAC 02L .0202(a) and (b) Applicable.

contaminated
groundwater

(h) for the site related contaminants of concern.

Benzene (1 ug/L)

cis-1,2-DCE (70 ug/L)

1,1-DCE (70 ug/L)

TCE (2.8 ug/L)

Vinyl Chloride (0.015 ug/L)

concentrations exceeding standards listed in 15A NCAC 02L
.0202.

Shall not exceed the Safe Drinking Water Act National Revised Primary Drinking Water Regulations:
maximum contaminant levels (MCLs) for organic contaminants specified in 40 CFR 141.61(a).

Groundwaters classified as GA or GSA which are an existing or
potential source of drinking water.

40 CFR 141.61(a)

15A NCAC 18C .1517

Relevant and Appropriate.

Protection of adjacent
surface water body

Monitor and undertake management practices for sources of pollution such that water quality
standards and best usage of receiving waters and all downstream waters will not be impaired.

Indirect discharges of waste or other source of water pollution
into Tidal Salt Waters classified as Class SC.

15A NCAC 02B .0203

Relevant and Appropriate.

Protection of adjacent
surface water body

The concentrations of toxic substances, either alone or in combination with other wastes, in surface
waters shall not render waters injurious to aquatic life or wildlife, recreational activities, public health,
or impair the waters for any designated uses.

Nonpoint discharges into Tidal Salt Waters classified as Class
SC.

15A NCAC 02B .0208

Relevant and Appropriate.

Toxic substances: shall not exceed the numerical quality standards (maximum permissible levels) to
protect human health from carcinogens through consumption of fish (and shellfish).

Benzene (51 ug/L)

cis-1,2-DCE

1,1-DCE

TCE (30 ug/L)

Vinyl Chloride (2.4 ug/L)

Nonpoint discharges (containing toxic substances which are
carcinogens) into Tidal Salt Waters classified as Class SC.

15A NCAC 02B .0208(a)(2)B)

Relevant and Appropriate.

Protection of adjacent
surface water body

Shall not exceed 25 NTU turbidity level (unless due to natural background conditions).

Compliance with this standard can be met when land management activities employ Best
Management Practices [as defined by Rule .0202 of this Section].

Toxic substances: shall not exceed the numerical quality standards (maximum permissible levels)
provided in subparagraphs (i) through (xi) to protect aquatic life.

Nonpoint discharges into Tidal Salt Waters classified as Class
SC in 15A NCAC 02B .0220.

15A NCAC 02B .0220(3)())

15A NCAC 02B .0220(m)

Relevant and Appropriate.

Notes:

1] Groundwater quality standards established on the basis of a National secondary drinking water standards are not utilized as remediation goals since these are based on taste, odor and other considerations unrelated to human health.
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TABLE 3-2

Potential Action-Specific ARARS
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Federal Action-Specific ARARs

Action

Requirement

Prerequisite

Citation

ARAR Determination

General Construction Standards — All Land-disturbing Activities (i.e., excavation, clearing,

grading, etc.)

Managing storm water
runoff from land-
disturbing activities

Shall install erosion and sedimentation control devices and practices sufficient to retain the
sediment generated by the land-disturbing activity within the boundaries of the tract during
construction.

Shall plant or otherwise provide permanent ground cover sufficient to restrain erosion after
completion of construction.

Shall take all reasonable measures to protect all public and private property from damage caused
by such activities.

Erosion and sedimentation control plan must address the following basic control objectives:

(1) Identify areas subject to severe erosion, and off-site areas especially vulnerable to
damage from erosion and sedimentation.

(2) Limit the size of the area exposed at any one time.

(3) Limit exposure to the shortest feasible time.

(4) Control surface water run-off originating upgrade of exposed areas .

(5) Plan and conduct land-disturbing activity so as to prevent off-site sedimentation
damage.

(6) Include measures to control velocity of storm water runoff to the point of discharge.

Erosion and sedimentation control measures, structures, and devices shall be planned, designed,
and constructed to provide protection from the run-off of 10 year storm.

Shall conduct activity so that the post-construction velocity of the ten year storm run-off in the
receiving watercourse to the discharge point does not exceed the parameters provided in this Rule.

Shall install and maintain all temporary and permanent erosion and sedimentation control
measures.

Land-disturbing activity (as defined in N.C.G.S. Ch. 113A-53) of

more than 1 acre of land.

N.C.G.S. Ch.113A-157(3)

N.C.G.S. Ch.113A-157(3)

15A NCAC 4B.0105

15A NCAC 4B.0106

15A NCAC 4B.0108

15A NCAC 4B.0109

15A NCAC 4B.0113

Applicable.

Managing fugitive
dust emissions

Shall not cause or allow fugitive dust emissions to cause or contribute to substantive complaints, or
visible emissions in excess of that allowed under paragraph (e) of this Rule.

Implement methods (e.g. wetting dry soils) to control dust emissions that could travel beyond the
facility boundary.

Activities within facility boundary that will generate fugitive dust

emissions.

15A NCAC 02D .0540(c)

15A NCAC 02D .0540(g)

Relevant and Appropriate.
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TABLE 3-2

Potential Action-Specific ARARS
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Federal Action-Specific ARARs

Action

Requirement

Prerequisite

Citation

ARAR Determination

Monitoring Well

nstallation, Operation, and Abandonment

groundwater
monitoring well(s)

than for water supply.

Construction of No well shall be located, constructed, operated, or repaired in any manner that may adversely Installation of wells (including temporary) other than for water 15A NCAC 02C .0108(a) Applicable.
groundwater impact the quality of groundwater. supply.
monitoring well(s)
Shall be located, designed, constructed, operated and abandoned with materials and by methods 15A NCAC 02C .0108(c)
which are compatible with the chemical and physical properties of the contaminants involved,
specific site conditions, and specific subsurface conditions.
Must comply with general requirements for construction of a well as provided in 15A NCAC 02C 15A NCAC 02C .0108(c)
.0108(c)(1) through (12)
Shall be constructed in such a manner as to preclude the vertical migration of contaminants with 15A NCAC 02C .0108(f)
and along borehole channel.
Implementation of Shall be constructed in a manner that will not result in contamination of adjacent groundwaters of a |Installation of monitoring system to evaluate effects of any actions |[15A NCAC 02L .0110 (b) Applicable.
groundwater higher quality. taken to restore groundwater quality, as well as the efficacy of
monitoring system treatment.
Maintenance of Every well shall be maintained by the owner in a condition whereby it will conserve and protect Installation of wells (including temporary wells) other than for water |15A NCAC 02C .0112(a) Applicable.
groundwater groundwater resources, and whereby it will not be a source or channel of contamination or pollution |supply.
monitoring well(s) to the water supply or any aquifer.
Broken, punctured, or otherwise defective or unserviceable casing, screens, fixtures, seals, or any 15A NCAC 02C .0112(c)
part of the well head shall be repaired or replaced, or the well shall be abandoned pursuant to 15A
NCAC 02C .0113
All materials used in the maintenance, replacement, or repair of any well shall meet the 15A NCAC 02C .0112(b)
requirements for new installation.
lAbandonment of Shall be abandoned in accordance with the requirements of 15A NCAC 02C .0113(b)(1) and (2) Permanent abandonment of wells (including temporary wells) other |15A NCAC 02C .0113(b) Applicable.
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TABLE 3-2

Potential Action-Specific ARARS
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Federal Action-Specific ARARs

Action

Requirement

Prerequisite

Citation

ARAR Determination

Underground Injection Well Installation, Operation, and Abandonment

Construction of Construction, use or operation may be allowed provided the injected material does not contain any [Installation of Class 5 underground injection well (Type | — In-situ 15A NCAC 02C .0209(e)(3) Applicable.
injection well(s) for in{waste or any substance of a composition and concentration such that, if it were discharged to the |Groundwater Remediation Well).
situ treatment of land or waters of the state, would create a threat to human health or would otherwise render those
groundwater waters unsuitable for their intended usage.
Shall provide information on the injection well, procedure, and material otherwise required for 15A NCAC 02C .0211(d)(3)
obtaining a permit in the Remedial Design or Remedial Action Work Plan.
Location of injection |Shall not be located in an area generally subject to flooding. Areas which are generally subjectto  [Installation of Class 5 underground injection well (Type | — In-situ 15A NCAC 02C .0213(a)(1) Applicable.
well(s) for in-situ flooding include those with concave slope, alluvial or colluvial soils, gullies, depressions, and Groundwater Remediation Well).
treatment of drainage ways.
groundwater
Shall not be located at a point where the injectant would degrade the existing quality of the Installation of Class 5 underground injection well (Type | — In-situ 15A NCAC 02C .0213(a)(2)(A)() Applicable.
groundwater in the water-bearing unit into which the injectant is being released. Groundwater Remediation Well) where the concentration of any
component of the injectant exceeds the groundwater quality
standards specified in 15A NCAC 2L .0202.
Shall not be located at a point where the injectant would result in a contravention of any of the Installation of Class 5 underground injection well (Type | — In-situ 15A NCAC 02C .0213(a)(2)(B) Applicable.
aforementioned groundwater quality standards in the water-bearing unit into which the injectant is [Groundwater Remediation Well) where the concentration of any
being released. component of the injectant is less than the groundwater quality
standards specified in 15A NCAC 2L .0202.
Construction of Shall follow the procedures, methods, specified materials, and requirements specified in the Installation of Class 5 underground injection well (Type | — In-situ 15A NCAC 02C .0213(c)(1) through (4) Applicable.
injection well(s) for in-{subparagraphs (A) through (G) of this Rule for Drilling, Casing, Screens and Testing. Groundwater Remediation Well).
situ treatment of
groundwater — - - PP
Shall follow the procedures, methods, specified materials, and requirements specified in the 15A NCAC 02C .0213(d)
paragraphs (1) through (8) of this Rule for Grouting and Sand-and-Gravel Packing.
Operating an injection [Pressure at the well head shall be limited to a maximum which will ensure the pressure in the 15A NCAC 02C .0213(e)
well(s) for in-situ injection zone does not initiate new fractures or propagate existing fractures in the injection zone,
treatment of initiate fractures in the confining zone, or cause the migration of injected or formation fluids outside
groundwater the injection zone or area.
lAbandonment of Shall be abandoned in accordance with the requirements of subparagraphs (1) and (2) of 15A Installation of Class 5 underground injection well (Type | — In-situ 15A NCAC 02C .0215(a) Applicable.

injection well(s) for in-|
situ treatment of
groundwater

NCAC 02C .0114.

Groundwater Remediation Well or Type 5L Closed-Loop
Groundwater Remediation Well), including exploratory or test wells.
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TABLE 3-2

Potential Action-Specific ARARS

Operable Unit No. 10
Feasibility Study

(Site 35)

Marine Corps Base, Camp Lejeune

North Carolina

Federal Action-Specific ARARs

Action

Requirement

Prerequisite

Citation

ARAR Determination

Control of Diffus

e VOC Emissions from Groundwater Treatment

Emissions of VOCs
from groundwater
treatment (e.g.,
sparging system)

Shall not emit any of the toxic air pollutants listed in the table of the Rule in such quantities that may
cause or contribute beyond the premises (adjacent property boundary) to any significant ambient
air concentration that may adversely affect human health.

Emissions of toxic air pollutants (e.g., VOCs) from facility into the
ambient air.

15A NCAC 02D .1104

Applicable.

Shall install and operate reasonable available control technology to limit emissions of VOCs.

Air emissions of VOCs from facilities where there is no other
applicable emissions control rule.

15A NCAC 02D .0951(c)

Relevant and Appropriate.

One of the applicable test methods in Appendix M in 40 CFR part 51 or Appendix A in 40 CFR Part
60 shall be used to determine compliance with VOC emission standards.

VOC emission source not covered by 15A NCAC 02D.2613(b)
through (e).

15A NCAC 02D .2613(g)

Relevant and Appropriate.

Control emissions by meeting limitations and work practice standards reflecting application of the
maximum achievable control technology.

Periodic inspection of equipment and monitoring are required for the life of the remediation.

Air emissions of organic Hazardous Air Pollutants (e.g.,vVOCs) from
site remediation.

40 CFR 63 Subpart GGGGG, NESHAPS
for Site Remediation

Relevant and Appropriate.

Waste Character

ization and Storage — Primary Wastes (i.e., excavated contaminated soils)

Characterization of
solid waste (e.g., well
soil cuttings)

restrictions pertaining to management of the specific waste.

Must determine if solid waste is hazardous waste or if waste is excluded under 40 CFR 261.4(b); Generation of solid waste as defined in 40 CFR 261.2 and which is |40 CFR 262.11(a) Applicable.
and not excluded under 40 CFR 261.4(a).

Must determine if waste is listed under 40 CFR Part 261; or 40 CFR 262.11(b)

Must characterize waste by using prescribed testing methods or applying generator knowledge 40 CFR 262.11(c)

based on information regarding material or processes used.

Must refer to Parts 261, 262, 264, 265, 266, 268, and 273 of Chapter 40 for possible exclusions or |Generation of solid waste which is determined to be hazardous. 40 CFR 262.11(d) Applicable.

Storage of solid waste

All solid waste shall be stored in such a manner as to prevent the creation of a nuisance, insanitary
conditions, or a potential public health hazard.

Containers for the storage of solid waste shall be maintained in such a manner as to prevent the
creation of a nuisance or insanitary conditions.

Containers that are broken or that otherwise fail to meet this Rule shall be replaced with acceptable
containers.

Generation of solid waste which is determined not to be hazardous.

15A NCAC 13B .0104(f)

15A NCAC 13B .0104(e)

Relevant and Appropriate.

Characterization of
hazardous waste

Must determine if the waste is restricted from land disposal under 40 CFR 268 et seq. by testing in
accordance with prescribed methods or use of generator knowledge of waste.

Must determine each EPA Hazardous Waste Number (Waste Code) to determine the applicable
treatment standards under 40 CFR 268.40 et. seq.

D001 non-wastewaters treated by CMBST, RORGS, or POLYM of
Section 268.42 Table 1) for storage, treatment or disposal.

40 CFR 268.7

40 CFR 268.9(a)

Must obtain a detailed chemical and physical analysis on a representative sample of the waste(s), |Generation of RCRA-hazardous waste for storage, treatment or 40 CFR 264.13(a)(1) Applicable.
which at a minimum contains all the information that must be known to treat, store, or dispose of disposal.

the waste in accordance with pertinent sections of 40 CFR 264 and 268.

Must determine the underlying hazardous constituents [as defined in 40 CFR 268.2(i)] in the waste. |Generation of RCRA characteristic hazardous waste (and is not 40 CFR 268.9(a) Applicable.
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TABLE 3-2

Potential Action-Specific ARARS
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Federal Action-Specific ARARs

Action

Requirement

Prerequisite

Citation

ARAR Determination

20 CFR 262.34(a)

Temporary storage of |A generator may accumulate hazardous waste at the facility provided that: Accumulation of RCRA hazardous waste on site as defined in 40 Applicable.
hazardous waste in CFR 260.10.
containers - waste is placed in containers that comply with 40 CFR 265.171-173; and 40 CFR 262.34(a)(2)(i)
- the date upon which accumulation begins is clearly marked and visible for inspection on 40 CFR 262.34(a)(2)
each container
- container is marked with the words “hazardous waste”; or 40 CFR 264.34(a)(3)
- container may be marked with other words that identify the contents. Accumulation of 55 gal. or less of RCRA hazardous waste at or near [40 CFR 262.34(c)(1) Applicable.
any point of generation.
Use and management|If container is not in good condition (e.g. severe rusting, structural defects) or if it begins to leak, Storage of RCRA hazardous waste in containers. 40 CFR 265.171 Applicable.

of hazardous waste in
containers

must transfer waste into container in good condition.

Use container made or lined with materials compatible with waste to be stored so that the ability of
the container is not impaired.

Keep containers closed during storage, except to add/remove waste.

Open, handle and store containers in a manner that will not cause containers to rupture or leak.

40 CFR 265.172

40 CFR 265.173(a)

40 CFR 265.173(b)

Waste treatment

and disposal—primary wastes (excavated contaminated soils)

Disposal of solid
waste

Shall ensure that waste is disposed of at a site or facility which is permitted to receive the waste.

Generation of solid waste intended for off-site disposal.

15A NCAC 13B .0106(b)

Relevant and Appropriate.

Disposal of RCRA-
hazardous waste in a
land-based unit

May be land disposed if it meets the requirements in the table “Treatment Standards for Hazardous [Land disposal, as defined in 40 CFR 268.2, of restricted RCRA 40 CFR 268.40(a) Applicable.
Waste” at 40 CFR 268.40 before land disposal. waste.
Must be treated according to the alternative treatment standards of 40 CFR 268.49(c) or Land disposal, as defined in 40 CFR 268.2, of restricted hazardous [40 CFR 268.49(b) Applicable.

Must be treated according to the UTSs [specified in 40 CFR 268.48 Table UTS] applicable to the
listed and/or characteristic waste contaminating the soil prior to land disposal.

soils.
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TABLE 3-2

Potential Action-Spec
Operable Unit No. 10
Feasibility Study

ific ARARs
(Site 35)

Marine Corps Base, Camp Lejeune

North Carolina

Federal Action-Specific ARARs

Action

Requirement

Prerequisite

Citation

ARAR Determination

Transportation o

f Wastes

Transportation of The generator manifesting requirements of 40 CFR 262.20-262.32(b) do not apply. Generator or Transportation of hazardous wastes on a public or private right-of- |40 CFR 262.20(f) Applicable.
hazardous waste on- |[transporter must comply with the requirements set forth in 40 CFR 263.30 and 263.31 in the event |way within or along the border of contiguous property under the
site of a discharge of hazardous waste on a private or public right-of-way. control of the same person, even if such contiguous property is
divided by a public or private right-of-way.
Transportation of Must comply with the generator requirements of 40 CFR 262.20-23 for manifesting, Sect. 262.30 Off-site transportation of RCRA-hazardous waste. 40 CFR 262.10(h) Applicable.
hazardous waste off- |for packaging, Sect. 262.31 for labeling, Sect. 262.32 for marking, Sect. 262.33 for placarding,
site Sect. 262.40, 262.41(a) for record keeping requirements, and Sect. 262.12 to obtain EPA ID
number.
Must comply with the requirements of 40 CFR 263.11-263.31. A transporter who meets all Transportation of hazardous waste within the United States requiring|40 CFR 263.10(a) Applicable.
applicable requirements of 49 CFR 171-179 and the requirements of 40 CFR 263.11 and 263.31 a manifest.
will be deemed in compliance with 40 CFR 263.
Transportation of Shall be subject to and must comply with all applicable provisions of the HMTA and DOT HMR at  |Any person who, under contract with a department or agency of the |49 CFR 171.1(c) Applicable.

hazardous materials

49 CFR 171-180.

federal government, transports “in commerce,” or causes to be
transported or shipped, a hazardous material.

Institutional Con

trols for Contamination Left in Place

Notice of
Contaminated Site

Prepare and certify by professional land surveyor a survey plat which identifies contaminated areas
which shall be entitled “NOTICE OF CONTAMINATED SITE".

Notice shall include a legal description of the site that would be sufficient as a description in an
instrument of conveyance and meet the requirements of NCGS 47-30 for maps and plans.

The Survey plat shall identify:

« the location and dimensions of any disposal areas and areas of potential environmental concern
with respect to permanently surveyed benchmarks;

« the type location, and quantity of contamination known to exist on the site; and

eany use restriction on the current or future use of the site.

Notice (survey plat) shall be filed in the register of deeds office in the county which the site is
located in the grantor index under the name of the owner.

Contaminated site subject to current or future use restrictions
included in a remedial action plan as provided in G.S. 143B-
279.9(a).

NCGS 143B-279.10(a)

NCGS 143B-279.10(a)(1)-(3)

NCGS 143B-279.10(b) and (c)

To-Be-Considered.

The deed or other instrument of transfer shall contain in the description section, in no smaller type
than used in the body of the deed or instrument, a statement that the property is a contaminated
site and reference by book and page to the recordation of the Notice.

Contaminated site subject to current or future use restrictions as
provided in G.S. 143B-279.9(a) that is to sold, leased, conveyed or
transferred.

NCGS 143B-279.10(e)

To-Be-Considered.
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TABLE 3-3

Potential Location-Specific ARARS
Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune
North Carolina

Federal Location-Specific ARARs

Location

Requirement

Prerequisite

Citation

ARAR Determination

Presence of floodplain designated as such on a map

Shall consider alternatives to avoid, to the extent possible adverse effects and
incompatible development in the floodplain.

Federal actions that involve potential impacts to, or take
place within, floodplains.

Executive Order 11988 Section 2(a)(2)

To-Be-Considered.

Presence of federally endangered or threatened
species, as designated in 50 CFR 17.11 and 17.12 -
or- critical habitat of such species listed in 50 CFR

17.95

Actions that jeopardize the existence of a listed species or results in the destruction or |Action that is likely to jeopardize fish, wildlife, or plant 16 USC 1531 et seq ., Applicable.
adverse modification of critical habitat must be avoided or reasonable and prudent species or destroy or adversely modify critical habitat.

mitigation measures taken. Sect. 7(3)(2)

Except as provided in the Rule, no person may take the specified reptiles. Action that is likely to jeopardize or adversely modify 50 CFR 17.42(a) and (b) Applicable.

critical habitat for American alligator, green turtle, and/or
loggerhead turtle.
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TABLE 3-4

General Response Actions
Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune
North Carolina

General Response Action

Remedial Goals Met

No Action

None. Serves as a baseline to compare other response actions.

Institutional Controls

Prevents human exposure to groundwater by placing restrictions on
aquifer use and activities that may result in exposure.

Relies on natural attenuation to reduce contaminant concentrations

Monitorin . -
9 without performing any other measures.
. Minimizes or prevents the migration of contaminants in the groundwater to
Containment
receptors.
Removes contaminants from the saturated zone by physical extraction of
Removal . .
groundwater and/or removal of impacted saturated soil.
Treatment Reduces the mobility, toxicity, or volume of contaminated groundwater.
Disposal Minimizes the likelihood of exposure to contaminants by extracting them

from groundwater and placing them in a controlled environment.




TABLE 3-5

Initial Screening of Remedial Technologies and Process Options
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

General Response

Remedial Technology Types

Process Options

Descriptions

Comments

Retain for Further

contaminated areas to form a crust that reduces water and
wind or dust erosion. Most are nontoxic to plants and
animals.

Actions Evaluation
No Action None None No further actions to address contaminated groundwater. |Baseline for CERCLA process. Yes
Institutional Controls  [Access and Use Restrictions Land Use Controls Land Use Controls issued for property within potentially Prevents human exposure. Yes
contaminated areas to restrict property use and well
installation.
Fences Security fences installed around potentially contaminated |Not applicable to groundwater contamination. No
areas to limit access.
Alternative Drinking Water Source Cisterns or Tanks Drinking water is dispensed to users from a central point. |Not applicable, no drinking water wells affected No
Bottled Water Drinking water is obtained from a commercial vendor. Not applicable, no drinking water wells affected No
Deeper or Upgradient Wells Wells are installed deep or upgradient if these areas are  |Not applicable, no drinking water wells affected No
isolated from contamination.
Relocation of Intake Intake is relocated to an uncontaminated area. Not applicable, no drinking water intake affected No
Municipal Water Supply Additional water sources are established. Not applicable, no drinking water supply affected No
Monitoring Monitoring Monitoring Short- and/or long-term monitoring is implemented to Potential approach for use with natural attenuation. Yes
record site conditions and contamination and groundwater |[Will be a component of any remedial alternative.
levels.
Containment Capping Native Soil Uncontaminated native soil placed over contaminated Does not address groundwater contamination. No
areas.
Clay Cap Compacted clay placed over contaminated area. Clay Does not address groundwater contamination. No
should be covered by at least a foot of silty sand or sandy
soil to maintain the integrity of the clay cap.
Synthetic Membranes Synthetic membrane placed over prepared soil or geotextilgDoes not address groundwater contamination. No
surface that is over a contaminated area. The membrane is|
seamed by a variety of methods. The membrane must be
compatible with the wastes present.
Asphalt or Concrete Cap Paving grade asphalt or concrete placed over prepared Does not address groundwater contamination. No
contaminated area. Fill settlement must be evaluated in
considering a concrete cap design.
Multilayered Cap Cap may be composed of natural soils, soil admixtures, Does not address groundwater contamination. No
clay, synthetic membranes, spray-on asphalts, asphalt
concrete, or Portland cement concrete and placed over
contaminated areas. If properly designed, will meet RCRA
requirements.
Chemical Sealant or Stabilizers |Water-dispersible emulsions and/or resins placed over Does not address groundwater contamination. No
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TABLE 3-5

Initial Screening of Remedial Technologies and Process Options
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

General Response
Actions

Remedial Technology Types

Process Options

Descriptions

Comments

Retain for Further

IContainment (cont'd)

Evaluation
Vertical Barriers Soil-Bentonite Slurry Wall EI'rench downgradient of contaminated area excavated and |Containment of the plume will not achieve RAOs. No

filled with a bentonite slurry. Trench backfilled with a soil- [Technically impracticable to install wall deep and wide
bentonite mix. enough to contain groundwater.

Cement-Bentonite Slurry Wall Trench downgradient of contaminated area. Excavation |Containment of the plume will not achieve RAOs. No
filled with a cement bentonite water slurry. Cement sets Technically impracticable to install wall deep and wide
and forms the wall. enough to contain groundwater.

Permeable Reactive Barrier Trench downgradient of contaminated area filled with Containment of the plume will not achieve RAOs. No

(PRB) permeable materials, such as zero valent iron (ZVI) or Technically impracticable to install wall deep and wide
mulch/compost with a sand/gravel “binder” material. enough to contain groundwater. Installation would
Groundwater is treated as it moves through the barrier by |require extensive disturbance of the wetland area
natural gradient. adjacent to Brinson Creek.

Grout Curtains Grout is pressure-injected along contamination boundaries |Containment of the plume will not achieve RAOs. No
in a regular overlapping pattern of drilled holes.

Sheet Piling/"Funnel and Gate” |Steel sheet piling driven at downgradient periphery of the [Containment of the plume will not achieve RAOs. No
plume, with “gate” containing groundwater purge wells or |Technically impracticable to install sheet pile to
permeable barrier. necessary depth to contain groundwater.

Horizontal Barriers Block Displacement Controlled injection of slurry in notched injection holes Not appropriate for groundwater contamination. No

produces a horizontal barrier beneath contamination.
Experimental process option.

Grout Injection Grout pressure injected at depth through closely spaced  |Not appropriate for groundwater contamination. No
drilled holes.

Liners Liners placed to restrict vertical flow can be constructed of [Not appropriate for groundwater contamination. No

the same materials considered for cap construction.
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TABLE 3-5

Initial Screening of Remedial Technologies and Process Options
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

General Response Remedial Technology Types

Process Options

Descriptions

Comments

Retain for Further

Actions Evaluation
Removal Groundwater Extraction Pump/Treat (vertical wells or Conventional groundwater extraction involves pumping in |Ineffective for treatment of dissolved plumes within No
horizontal wells) vertical wells. Other extraction devices include vacuum lower permeability materials. Requires operation of
enhanced recovery, jet-pumping systems, etc. Extracted |long term groundwater pump and treatment system.
groundwater may be discharged to a sanitary sewer, or
treated as required and then discharged, or treated and re-
injected.
Vacuum Enhanced Recovery Application of strong vacuum to recovery wells can be used|Considered prohibitively expensive. Effectiveness No
to enhance the capture zone and yield of groundwater limited by vertical air “short circuiting”.
recovery wells.
Horizontal Wells Directionally drilled horizontal wells to increase Can be installed beneath above grade structures. No
groundwater capture. Higher cost to install. Geologic conditions and plume
orientation not conducive to using horizontal well.
Excavation Groundwater dewatering and excavation of impacted soils. |Prohibitively expensive and not effective for deeper No
groundwater extraction/removal.
One-pass Trenching Groundwater collection technique to increase production |Not effective for groundwater extraction/removal. No
rate from low permeability areas.
Drains Underground gravel-filled trenches generally equipped with|Cost prohibitive due to the depth of the treatment area. No
tile or perforated pipe are installed to collect contaminated
groundwater and leachate.
ITreatment Enhanced Aerobic Bioremediation Aerobic Cometabolic Injection of substrate containing inducers and electron Aerobic conditions are most effective for VC No
Bioremediation acceptors (oxygen) to enhance aerobic biodegradation. degradation via direct metabolism, cometabolic
Inducers serve as carbon sources that activate aerobic degradation and possibly direct oxidation.
enzyme systems known to degrade chlorinated VOCs
(fortuitous cometabolism).
In-situ Physical, Chemical Treatment Anaerobic Bioremediation with Subsurface delivery of electron donors within the target Applicable for TCE and PCE groundwater treatment. Yes
Bioaugmentation (Enhanced zone to stimulate anaerobic biodegradation of chlorinated |Microbial analyses of groundwater samples collected
Bioremediation) compounds by reductive dechlorination. from Site 35 indicate a prohibitively sparse population
of bacteria that mediate reductive dechlorination;
therefore, bioaugmentation required.
In-Situ Chemical Oxidation/ Injection of oxidizing agents (Fenton's reagent, ISCO was effective in Pilot Study (2006) for reduction Yes
Reduction permanganate, persulfate, ozone) or reducing agents (zerojof TCE concentrations.
valent iron) to promote abiotic in-situ oxidation/reduction of
chlorinated organic compounds.
Phytoremediation Use of plants and their associated rhizospheric Depth to water is too deep for phytoremediation to be No

microorganisms to remove, degrade, or contain chemical
contaminants in groundwater.

effective.
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Initial Screening of Remedial Technologies and Process Options
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

General Response
Actions

Remedial Technology Types

Process Options

Descriptions

Comments

Retain for Further

Treatment (cont'd)

Evaluation
In-situ Physical, Chemical Treatment (cont'd) Pneumatic and Hydraulic Creation of apertures in the soil to enhance bulk Localized hydraulic fracturing using a geoprobe and Yes
Fracturing permeability, using pressurized gas or liquid slurry. high pressure pumps is possible, although results tend
to be erratic. Pneumatic “fracturing” technology has
been tested with positive results at Site 35. Results
during the 2006 Pilot Study showed increased radius
of influence of injection was noted with the use of
“fracturing” technology at Site 35.
Air Sparging Air is injected into saturated matrices to remove Air sparging used to promote volatilization of target Yes
contaminants through volatilization and/or bioremediation. |VOCs is potentially feasible. Effectiveness decreases
in low permeability or heterogeneous materials
because of low air channel density and/or “bypassing”
of dense soils. Silty sands can be effectively sparged;
dense clays will resist treatment. The technology is
simple, robust, and relatively inexpensive.
Electrical Resistive Heating Involves installation of electrodes in hexagonal or three Cost prohibitive and technically challenging due to No
point arrays and application of high voltage electrical power|{depth and extent of contamination. SVE difficult due td
to cause boiling of volatile compounds in groundwater. shallow depth to groundwater.
Volatilized compounds are removed by SVE, treated, and
discharged under permit.
Surfactant, Cosolvent Flushing Delivery of a solution that enhances contaminant transport |Is generally not recommended for application in low No
“SEAR” and recovery through low permeability, heterogeneous permeability, heterogeneous soils, where dense
soils. Surfactants may also be used as a “stand alone” materials are bypassed by the injected solution.
technology to remove target VOCs by physical
displacement, solubilization, desorption, with subsequent
recovery of both the solution and target contaminants.
However, surfactant flooding within low permeability,
heterogeneous soils is unproven.
Hot Water or Steam Flushing, Steam is forced into an aquifer through injection wells to  |Cost prohibitive due to depth and extent of No
Stripping vaporize volatile and semivolatile contaminants. Vaporized |contamination. SVE difficult due to shallow depth to
components rise to the unsaturated zone, where they are |groundwater.
removed by vacuum extraction and treated.
Ex-situ Physical, Chemical Treatment Chemical Reduction Reducing agents (zero-valent iron) are used to destroy Not technically practicable or cost effective. Requires No

organic contaminants in an ex-situ reactor.

pump and treat for groundwater capture and recovery.
Pump and treat is not effective in heterogeneous, low
permeability materials.
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Feasibility Study
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Remedial Technology Types

Process Options

Descriptions

Comments

Retain for Further

Actions Evaluation
Treatment, (cont'd) |Ex-situ Physical, Chemical Treatment (cont'd) Chemical Oxidation Oxidizing agents (sodium persulfate, potassium Not technically practicable or cost effective. Requires No
permanganate) are used to destroy organic contaminants [pump and treat for groundwater capture and recovery.
in an ex-situ reactor. Pump and treat is not effective in heterogeneous, low
permeability materials.
Air Stripping Volatile organics are partitioned from groundwater by Requires pump and treat for groundwater capture and No
increasing the surface area of the contaminated water recovery. Pump and treat is not effective in
exposed to air. Aeration methods include packed towers, [heterogeneous, low permeability materials.
diffused aeration, tray aeration, and spray aeration.
Emissions from the air stripping system need to be
monitored and may need to be treated to conform with
federal (Clean Air Act) and local air emission monitoring
requirements.
Filtration Solid particles are isolated by running a fluid stream Not applicable for site contaminants. No
through a porous medium. The driving force is either gravity
or a pressure differential across the filtration medium.
lon Exchange lons from the aqueous phase are removed by exchange  |Not applicable for site contaminants. No
with innocuous ions on the exchange medium.
Liquid-Phase Carbon Adsorption |Groundwater is pumped through a series of canisters or Requires pump and treat for groundwater capture and No
columns containing activated carbon to which dissolved recovery. Pump and treat is not effective in
organic contaminants adsorb. Periodic replacement or heterogeneous, low permeability materials.
regeneration of saturated carbon is required. Wastes
produced from the saturated carbon need to be properly
managed.
Precipitation Dissolved contaminants are transformed into an insoluble [Not applicable for site contaminants. No
solid, facilitating the contaminants' subsequent removal
from the liquid phase by sedimentation or filtration. Usually
includes pH adjustment, addition of a chemical precipitant,
and flocculation.
Incineration Recovered free product heated to very high temperatures |Cost prohibitive. No
to combust organic contaminants in the presence of
oxygen.
Land Application Land Application Liquid wastes that are primarily organic are incorporated  [Not applicable for dissolved groundwater No

into the upper soil horizon so they can be degraded,
transformed, or immobilized.

contaminants..
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Initial Screening of Remedial Technologies and Process Options
Operable Unit No. 10 (Site 35)

Feasibility Study
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General Response Remedial Technology Types

Process Options

Descriptions

Comments

Retain for Further

Actions Evaluation
Disposal Wastewater Discharge POTW Wastewater is discharged to Base WW plant for treatment. |[Requires pump and treat for groundwater capture and No
Must comply with Base effluent standards. recovery.
Surface Waters Wastewater is discharged to surface receiving streams. Requires pump and treat for groundwater capture and No
Must comply with NPDES permit standards and sampling |recovery.
requirements.
Reinjection Treated/amended groundwater is reinjected into on-site Requires pump and treat for groundwater capture and No
wells. Federal and state regulations are very restrictive. recovery.
Deep Well Injection Wastewater is injected into Class | wells. Federal and state |[Requires pump and treat for groundwater capture and No
regulations are very restrictive. recovery.
Evaporation Ponds Surface impoundments are used to contain treated or Not practicable and not enough space at site. No

untreated wastewater or groundwater until it evaporates.
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SECTION 4

Development and Screening of Alternatives

In this section, the technologies identified for further analysis are developed into remedial
alternatives. Development rationale is discussed below, and a description and evaluation of
the alternatives are provided.

Section 121(b) of CERCLA identifies the following statutory preferences when developing
and evaluating remedial alternatives:

¢ Remedial actions involving treatment that permanently and significantly reduce the
toxicity, mobility, and volume of the COCs are preferred;

e Offsite transport and disposal of COCs without treatment is considered the least
favorable remedial action when practical treatment technologies are available; and

¢ Remedial actions that use permanent solutions, alternative treatment technologies, or
resource recovery technologies are to be assessed.

4.1 Development of Alternatives

Based on initial screening of technologies, in accordance with RAOs specified in Section 3.2,
the following remedial alternatives were selected for further evaluation and analysis and are
summarized in Table 3-5.

No Action

Monitored Natural Attenuation

Enhanced Reductive Dechlorination with Bioaugmentation
In Situ Chemical Oxidation

Air Sparge

SN

Due to the contaminant concentrations present at Site 35, Land Use Controls (LUCs)
prohibiting the installation of water supply wells and preventing the unauthorized use or
exposure to contaminated groundwater will be considered a part of Alternatives 2, 3, 4, and
5. The DoN and MCB Camp Lejeune will implement the following measures as part of the
LUCs: 1) file a Notice of Inactive Hazardous Substance or Waste Disposal; 2) file a Deed
and/or Lease Restrictions; and 3) incorporate the LUCs into the Base Master Plan.

4.2 Screening of Alternatives

4.2.1 Alternative 1—No Action

Description

The “No Action” alternative is required under CERCLA to be evaluated as a baseline for
other alternatives. The ‘No Action” alternative does not include any institutional controls,
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FEASIBILITY STUDY - SITE 35, OPERABLE UNIT NO. 10

groundwater monitoring, or active remedial activities to minimize risk to public health or
environment. Further, this alternative does nothing to reduce or monitor the contaminant
plume in groundwater.

Evaluation

The “No Action” alternative allows natural attenuation to reduce the contaminant plume in
groundwater, but the lack of active cleanup or controls could potentially expose future
receptors to contaminants in groundwater.

4.2.2 Alternative 2—Monitored Natural Attenuation

Description

Monitored natural attenuation (MNA) involves annual or semi-annual groundwater
monitoring to track changes in VOC concentrations and natural attenuation indicator
parameters. Land use controls would be employed for areas that have groundwater
concentrations greater than NCGWQS.

Evaluation

Evaluation of historical MNA trends at Site 35 is somewhat complicated because of removal
efforts of the air sparging study, chemical oxidation pilot study, and the NTCRA
implementing ERD.

Natural degradation is expected to proceed at Site 35, although the process may take
considerable time to reach risk cleanup goals. Based on the Biochlor modeling, it is
estimated that the contaminant concentrations across the site will fall below NCGWQS in
30 to 40 years. The model predicts that TCE will attenuate below the NCGWQS of 2.8 ug/L
in the source area in approximately 40 years. Within the precision afforded, the model
predicts that VC will attenuate below the NCGWQS of 0.015 ng/L within 30 to 40 years. The
BIOCHLOR model indicates that TCE and its degradation products are not predicted to
reach Brinson Creek at concentrations exceeding the North Carolina Surface Water Quality
Standards with the exception of VC, which is predicted by the model to exceed the
NCSWQS of 2.4 pug/L during the next 10 to 20 years. However, it should be noted that the
model appears to over predict CVOC concentrations in the downgradient end of the plume.

Other assumptions used in developing the cost estimate for this alternative include the
following:

e Installation of eight monitoring wells to monitor evaluate groundwater quality and
monitor natural attenuation (Figure 4-1).

e Monitoring will include 45monitoring wells on an annual basis for 30 years. Proposed
analyses include TCL VOCs and natural attenuation indicator parameters
(nitrate/nitrite, sulfate/sulfite, TOC, and methane). Field parameters [such as water
level, pH, specific conductance, temperature, ORP, DO, and Fe (II)] would be measured
during sample collection.
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SECTION 4—DEVELOPMENT AND SCREENING OF ALTERNATIVES

e Annual monitoring reports would be submitted to document site conditions

e The remedial progress would be reviewed by the USEPA and NCDENR at 5-year
intervals.

4.2.3 Alternative 3—Enhanced Reductive Dechlorination with Bioaugmentation

Description

Biodegradation of chlorinated solvents is well documented to occur under anaerobic
conditions through a process known as reductive dechlorination. Reductive dechlorination
is a process in which indigenous microorganisms (e.g., fungi, bacteria, and other microbes)
degrade chlorinated organic contaminants found in the subsurface. Bioaugmentation refers
to the introduction of a bacterial culture capable of fully reducing chlorinated solvents to
ethene. During reductive dechlorination, also known as dehalorespiration, a carbon atom in
the chlorinated solvent accepts an electron from an electron donor (reduction), causing the
release of a chlorine atom (dechlorination). The more chlorine atoms a compound has, the
more oxidized its carbon is, and therefore, the more susceptible it is to reductive
dechlorination. This process results in sequential dechlorination of a contaminant. The
general, reductive dechlorination process results in the formation of degradation
(“daughter”) products, in the following order:

PCE — TCE — cis-1,2-DCE — VC —» ethene

The reductive dechlorination process begins with the released compound (i.e. TCE). The
transformation rates for each step vary but tend to become slower with progress along the
breakdown sequence, often resulting in accumulation of cis-1,2-DCE and VC. Further
breakdown from cis-1,2-DCE and VC to ethene varies and is based on site-specific conditions.

For anaerobic biodegradation to be successful, adequate quantities of electron donors must
come into contact with the active microbial consortia and the target contaminants. Not all
natural groundwater systems have the essential microorganisms needed to achieve
complete reductive dechlorination of TCE to ethene. In these cases, bioaugmentation may be
required. Some researchers report that DHC (ethenogenes or similar species) is required to
completely dechlorinate TCE to ethene, so at some sites, the addition of a microbial
consortium containing DHC may be an alternative to increase natural degradation of
chlorinated compounds. Microbial analysis of samples collected from the Site 35 central
plume demonstrates extremely low concentrations of dehalogenating bacteria compared to
other sites at Camp Lejeune.

ERD involves increasing the activity of this naturally occurring process by providing an
electron donor/food source. The introduced substrate (donor) serves two purposes: (a)
depleting competing electron acceptors and creating strongly reducing conditions and (b)
providing an electron donor source for reductive dechlorination. The effectiveness of ERD is
dependent on successful injection of this food source into the subsurface, the presence of
dechlorinating microbes at the site, and favorable hydrogeologic conditions.

Commonly used electron donors include emulsified vegetable o0il, molasses, lactate, corn
syrup, and many others. The addition of a substrate or other enhancements for ERD can be

43



FEASIBILITY STUDY - SITE 35, OPERABLE UNIT NO. 10

achieved through (1) direct injection into conventional wells, (2) injection of the substrate
using direct-push technology (DPT), or (3) pneumatic fracturing and subsequent injection.

Because native bacteria require an acclimation period to adjust to a change in conditions, it
may require 3 to 6 months before the effectiveness of the substrate injections can be
adequately assessed. During this period, groundwater monitoring should be performed to
assess the response of the aquifer to the injection of substrate. Several injections of substrate
may be required to maintain or achieve the desired reducing conditions.

Land use controls would be proposed to restrict usage of groundwater until NCGWQS are
achieved.

Evaluation

For purposes of this FS, Alternative 3 employs enhanced reductive dechlorination with a
suitable substrate in combination with bioaugmentation to treat the target area. The final
ERD substrate and bacterial culture selection would be determined during the final
remedial design phase by conducting bench-scale studies. ERD substrate and
bioaugmentation culture solutions are typically applied using DPT injections or via
pneumatic fracturing techniques into the target area. Delivery of the substrate and bacterial
culture across the treatment area is critical to successfully remediating CVOC
concentrations. For the purposes of this FS, two delivery methods were evaluated: DPT
borings spaced at 20-ft intervals (10-ft radius of influence) and pneumatically fractured DPT
borings spaced at 50-ft intervals (25-ft radius of influence). Spacing of the injection borings
are based on results of the Chemical Oxidation Pilot Study (section 2.7.2).

All injections will be completed by personnel wearing upgraded Level D personal protective
equipment (PPE), including Tyvek suits, nitrile gloves, and face shields.

Alternative 3a—Direct-Push Technology. For the DPT delivery alternative, the ERD substrate
and bioaugmentation culture injection borings would be advanced using drive rods that are
pushed to the target depth of 50 ft bgs. For cost estimating purposes, a total of 117 DPT
injection borings completed with a vertical interval of 37 to 50 ft bgs are assumed for this
alternative (Figure 4-2). Injection point spacing of 20 ft was assumed based on injection
distribution observed during the NTCRA. This spacing is less than half of the spacing used
during the NTCRA, which used 50-ft spacing.

Two injection of the ERD substrate are assumed. Bioaugmentation is only proposed during
the initial injection event. The estimated time to complete each injection event is
approximately 20 working days, depending on conditions encountered in the field.

Alternative 3b—Pneumatic Fracturing. Pneumatic fracturing is a secondary permeability
enhancement technology, designed to increase the efficiency of other in situ technologies,
such as air sparging, ERD substrate delivery or chemical reduction. During pneumatic
fracturing, gas is injected into the subsurface at pressures exceeding the natural in situ
stresses and at flow rates that exceed the natural permeability of the subsurface, resulting in
the propagation of fractures outward from the injection point (ARS Technologies, 2006). The
fracturing extends and enlarges existing secondary permeability pathways and creates new
pathways, primarily in the horizontal direction (depending on anisotropy and ratio of
vertical to hydraulic permeability). In the pneumatic fracturing process, a packer system is
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SECTION 4—DEVELOPMENT AND SCREENING OF ALTERNATIVES

used to isolate small intervals of the boring so that short bursts of compressed air can be
injected into the interval to fracture the formation. The process is repeated for each interval
within the contaminated depth (Federal Remediation Technologies Roundtable, 2005).

For the purpose of cost estimation, a pneumatic fracture borehole spacing of 50 feet was
assumed. This spacing is based on the observed radius of influence during the Site 35
Chemical Oxidation Pilot Study. The ERD substrate and bioaugmentation culture would
require 20 injection points to cover the 250-ft by 200-ft treatment area, as shown in

Figure 4-3. One benefit with pneumatic fracturing is chase water is not required to enhance
distribution.

Two ERD injection events are assumed. Bioaugmentation is only proposed during the initial
injection event. The estimated time to complete each injection event is approximately
18 working days, depending on conditions encountered in the field.

All injections will be completed by personnel wearing upgraded Level D PPE, including
nitrile gloves, and face shields.

Based on BIOCHLOR predictions and assuming a reduction of contaminants in the
treatment area on the order of 75 percent to 90 percent, it is estimated that the contaminants
will fall below NCGWQS within 15 to 20 years (Appendix B).

Other assumptions used to develop the cost estimates for both DPT and pneumatic
fracturing alternatives include the following:

e The total emulsified oil substrate mass was assumed to be 84,000 pounds, which
translates into an injection volume of 20,618 gallons across the treatment area. A
spreadsheet summarizing design calculations is included in Appendix C. For DPT
injection, the recommended chase volume is eight times the injection volume, or
approximately 165,000 gallons of chase water in total for the entire treatment area.
Pneumatic fracturing does not need chase water for distribution.

e Ten monitoring wells will be installed including the eight to monitor natural attenuation
as shown in Figure 4-1. In addition, two monitoring wells will be installed to monitor
the ERD distribution within and downgradient of the treatment area.

e Monitoring will be conducted quarterly in and around the treatment area for the first
2 years, then annually. Wells throughout the entire plume, will be monitored for
20 years on an annual basis. Twenty years of groundwater monitoring were proposed to
account for natural attenuation between the median and Brinson Creek. Twenty years
was based on BIOCHLOR predictions that a 75 percent to 90 percent reduction of
contaminants in the treatment area would result in contaminant concentrations across
the site attenuating below the NCGWQS within 15 to 20 years (Appendix B). For cost
estimating purposes, water samples will be analyzed for TCL VOCs and natural
attenuation indicator parameters (nitrate/nitrite, sulfate/sulfite, TOC, and methane).
Field parameters [such as water level, pH, specific conductance, temperature, ORP, DO,
and FE (II)] will be measured during sample collection.

¢ Annual monitoring reports will be submitted to document the site status.
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e The remedial process will be reviewed by the USEPA and NCDENR at 5-year intervals.
At this time, groundwater concentrations will be reviewed to determine if
concentrations have been reduced to levels such that concentrations can further be
reduced to NCGWQS by natural attenuation within a reasonable period of time.

4.2.4 Alternative 4—In Situ Chemical Oxidation Using Persulfate

Description

In situ chemical oxidation (ISCO) involves delivering chemical oxidants into the subsurface
so that contaminants are completely oxidized into innocuous compounds. There are a
number of chemicals that successfully degrade chlorinated solvents via chemical oxidation.
Sodium persulfate (NaxS;0s) is suggested as the oxidant and is relatively stable and highly
soluble. Upon activation, the compound generates persulfate radicals, a strong oxidant.
Activation can be accomplished by heating (to approximately 30°C to 40°C), increasing the
pH, addition of hydrogen peroxide, photo [ultraviolet (UV)] activation, or catalysis by
transition metals (natural occurring iron may be sufficient). Key factors influencing the
effectiveness of ISCO is 1) contact between the contaminant and the oxidant, and 2) total
oxidant demand (TOD). TOD for persulfate is generally lower than that of the former
chemical oxidant of choice, permanganate. As a result, persulfate use has increased
significantly over the past 3 to 4 years. However, because persulfate is a more aggressive
oxidizer than permanganate, its persistence/longevity in the environment subsequent to
injection is often relatively short, which places a premium on efficient/ effective contact.
TOD at Site 35 has not been quantified, and bench scale testing would be required before
persulfate could be used full scale.

e The persulfate solution and the activation agent must be injected into the subsurface.
Multiple injections may have to be performed to achieve complete removal of VOCs. For
the purposes of this FS, two delivery methods were evaluated: injection through DPT
and injection through DPT with pneumatic fracturing.

e Based on the results of the NTCRA and the pneumatic fracturing injection of potassium
permanganate solution, a “radius of influence” (estimated distance of reagent
propagation around the injection boring) of 10 feet was selected for direct push
injections, and a corresponding distance of 25 feet was selected for pneumatic fracture-
assisted injections. Refer to Section 2.7.2 for additional information regarding the 2006
pilot test. Pneumatic fracturing is particularly well suited for in-situ chemical oxidation
treatment of dense soils because of the need for rapid, efficient contact with the
formation. Unfractured, the partially cemented, fine silty sand at Site 35 (at the target
depth) may result in erratic/non-uniform distribution around the point of injection.
Fracturing enhances uniformity of distribution in these materials. The density of new
flow paths created by gas fracturing are superior to those of slurry based (hydraulic)
fracturing, because of the increased conductivity of dense soil to gas flow.

Land use controls would be proposed to restrict usage of groundwater until NCGWQS are
achieved.
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Evaluation

Although the oxidizing potential of the persulfate anion is less than that of ozone, it is
higher than that of hydrogen peroxide and the permanganate anion, while being efficient
and fast-acting. In addition, the oxidizing potential of the sulfate radical is not only similar
to that of the hydroxyl radical [2.6 volt (V) vs. 2.7 V, respectively], but the sulfate radical is
more stable, and thus enhances distribution via diffusion based transport in dense materials.
Alkaline-activated persulfate has shown promising results in lower pH, low alkalinity
formations. The alkalinity and buffering capacity of the formation material must be
evaluated in order to select the best activation agent. For the purposes of the budgetary FS
cost estimate, base activation utilizing 25 percent sodium hydroxide (NaOH) was assumed.

In terms of reagent injection methodology, mixing prior to injection of persulfate and NaOH
using DPT (with or without fracturing), was assumed. Alternatively, other delivery
methods are available, including separate injections of persulfate and activator and mixing
down-hole during the injection. If selected, final injection methodology would be evaluated
as part of remedial design.

In the absence of site specific total oxidant demand test (recommended prior to full scale
implementation), TOD was estimated to be 2.5 grams per kilogram (g/kg), based on redox
conditions, prevalence of electron acceptors (such as sulfate), and mineral content of the
aquifer.) For a 13-ft vertical injection interval over the entire treatment area, an soil oxidant
demand (SOD) of 2.5 g/kg results in a target dosage of approximately 126,400 pounds of
persulfate. For the purpose of the cost estimate, 52,000 gallons of 25 percent NaOH was
assumed for activation of the persulfate ion to the persulfate radical based on vendor-
supplied information.

For the purpose of the cost estimate, only one injection event for the 250-ft by 200-ft
treatment area is proposed.

All injections will be completed by personnel wearing upgraded Level D PPE, including
Tyvek suits, nitrile gloves, and face shields.

Alternative 4a—Direct-Push Technology. If DPT technology is utilized, the persulfate injection
borings will be advanced using drive rods that are pushed to the target depth of 50 ft bgs.
Approximately 117 DPT injection points will cover the 250-ft by 200-ft treatment area, as
shown in Figure 4-2.

The estimated time to complete the injection event is approximately 13 working days,
depending on conditions encountered in the field.

Alternative 4b—Pneumatic Fracturing. Pneumatic fracturing is a secondary permeability
enhancement technology, designed to increase the efficiency and effectiveness of other in
situ technologies, particularly those involving first order reactions. If pneumatic fracturing
technology is utilized, the persulfate solution will be injected at 20 injection points that
cover the 250-ft by 200-ft treatment area, as shown in Figure 4-3.

The estimated time to complete the injection event is approximately 12 working days,
depending on conditions encountered in the field.

47



FEASIBILITY STUDY - SITE 35, OPERABLE UNIT NO. 10

Other assumptions used to develop the cost estimates for both DPT and pneumatic
fracturing alternatives include the following;:

e Ten monitoring wells will be installed including the eight to monitor natural attenuation
as shown in Figure 4-1. In addition, two monitoring wells will be installed to monitor
the oxidant distribution within and downgradient of the treatment area.

e Monitoring will be conducted quarterly in and around the treatment area for the first
2 years, then annually. Wells throughout the entire plume, will be monitored for
20 years on an annual basis. Twenty years of groundwater monitoring were proposed to
account for natural attenuation between the median and Brinson Creek. Twenty years of
monitoring was assumed for the cost estimate, based on BIOCHLOR predictions that a
75 percent to 90 percent reduction of contaminants in the treatment area would result in
contaminant concentrations across the site attenuating below the NCGWQS within 15 to
20 years (Appendix B). For cost estimating purposes, water samples will be analyzed for
TCL VOCs and natural attenuation indicator parameters (nitrate/nitrite, sulfate/sulfite,
TOC, and methane). Field parameters [such as water level, pH, specific conductance,
temperature, ORP, DO, and Fe(Il)] will be measured during sample collection.

¢ Annual monitoring reports will be submitted to document the site status.

e The remedial process will be reviewed by the USEPA and NCDENR at 5-year intervals.
At this time, groundwater concentrations will be reviewed to determine if
concentrations have been reduced to levels such that concentrations can further be
reduced to NCGWQS by natural attenuation within a reasonable period of time.

4.2.5 Alternative 5—Air Sparging

Description

Air sparging is an in-situ technology whereby compressed air is injected into the saturated
zone at a depth of at least 10 to 30 ft below the water table interface, in order to induce mass
transfer (stripping) of VOCs from groundwater and/ or aerobic biological degradation. Two
phase gas flow in saturated porous media, driven by buoyancy, occurs as a complex and
non-uniform series of finger-like channels, the path of which is strongly influenced by
subsurface heterogeneity. Vertical air sparging wells are typically installed in a grid-like
pattern, based on a radius of influence of 15 to 20 ft. Horizontal wells can be installed either
parallel or perpendicular to groundwater flow at a depth below the contaminant plume.
Based on air sparge systems installed at Site 86 and 89, the radius of influence for a
horizontal air sparge system installed at Site 35 is expected to be approximately 50 to 100 ft.

Soil vapor extraction is not included in this review, since groundwater concentrations are
relatively low, the plume is in an open field (risk of fugitive vapor migration is low), and
water table elevations preclude efficient SVE operation. Soil vapor monitoring in the vicinity
of nearby buildings is included as part of the air sparge alternative cost estimate.

Land use controls would be proposed to restrict usage of groundwater until NCGWQS are
achieved.
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Evaluation

Air sparging has been shown to be effective at other sites at MCB Camp Lejeune. In
incidences of success, the predominance of sands and subsurface homogeneity is a factor in
achieving a large radius of influence.

Alternative 5a—Vertical Air Sparge. The presence of the cemented sand in the intermediate
zone of Site 35 may potentially result in erratic distribution of air injected below this layer.
Therefore, this alternative included the construction of 24 vertical air sparge points within
pneumatically fractured boreholes. Fracturing the boreholes is expected to improve
uniformity of air distribution in the subsurface. The conceptual layout of the proposed
vertical air sparge system is shown in Figure 4-4.

Alternative 5b—Horizontal Air Sparge. The use of a horizontal directionally drilled well to
distribute air to through the treatment area would include the installation of one well along
the axis of the TCE plume to a depth of 65 ft bgs. The target depth of the well corresponds
with the base of the intermediate zone. A double ended design was assumed for the cost
evaluation, with 500 feet of slotted pipe, and approximately 300 feet of riser at the proximal
and distal ends. The conceptual layout of the proposed horizontal air sparge system is
shown in Figure 4-5.

Other assumptions used in developing the cost estimate for both vertical and horizontal air
sparge alternatives include the following:

e Operation of the air sparge system will continue for 3 years

e Quarterly groundwater monitoring of up to 15 existing monitoring wells will be
performed in the first year of operation and then annually.

e Ten monitoring wells will be installed including the eight to monitor natural attenuation
as shown in Figure 4-1. In addition, two monitoring wells will be installed to monitor
the oxidant distribution within and downgradient of the treatment area.

e Wells throughout the entire plume, will be monitored for 20 years on an annual basis.
Twenty years of groundwater monitoring were proposed to account for natural
attenuation between the median and Brinson Creek. Twenty years of monitoring was
assumed for the cost estimate, based on BIOCHLOR predictions that a 75 percent to
90 percent reduction of contaminants in the treatment area would result in contaminant
concentrations across the site attenuating below the NCGWQS within 15 to 20 years
(Appendix B). For cost estimating purposes, water samples will be analyzed for TCL
VOCs and natural attenuation indicator parameters (nitrate/nitrite, sulfate/sulfite, TOC,
and methane). Field parameters (such as water level, pH, specific conductance,
temperature, ORP, dissolved oxygen, and ferrous iron) will be measured during sample
collection.

e Annual monitoring reports will be submitted to document the site status.

¢ The remedial process will be reviewed by the USEPA and NCDENR at 5-year intervals.
At this time, groundwater concentrations will be reviewed to determine if
concentrations have been reduced to levels such that concentrations can further be
reduced to NCGWQS by natural attenuation within a reasonable period of time.
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SECTION 5

Detailed Analysis of Alternatives

The specific statutory requirements for remedial actions that must be addressed in the
Record of Decision (ROD) and supported by this FS include:

e Protect human health and the environment;
e Comply with ARARs or define criteria for invoking a waiver;

e Be cost-effective;

e Utilize permanent solutions and alternative treatment technologies or resource recovery

technologies to the maximum extent practicable; and

e Satisfy the preference for treatment that reduces toxicity, mobility, or volume as a
principal element or explain why this is not attainable.

In addition, CERCLA 121(b)(1)(A) emphasizes evaluating long-term effectiveness and
related considerations for each of the alternative remedial actions. These statutory
considerations include:

¢ Long-term uncertainties associated with land disposal;

e Goals, objectives, and requirements of the Solid Waste Disposal Act (SWDA);

e Persistence, toxicity, and mobility of hazardous substances and their constituents, and

their propensity to bioaccumulate;
e Short- and long-term potential for adverse health effects from human exposure;
e Long-term maintenance costs;
e Potential for future remedial action costs if the alternative were to fail; and

e Potential threat to human health and the environment associated with excavation,
transportation, and re-disposal, or containment.

The USEPA has developed nine evaluation criteria that address these statutory

requirements and additional technical and policy considerations that are important for a
CERCLA remedial action. The nine criteria serve as the basis for conducting the detailed

analyses during the FS process and for subsequently selecting an appropriate remedial
action. In this section, the remedial alternatives developed in Section 4 are analyzed
individually against these nine evaluation criteria, and then evaluated comparatively to
identify key tradeoffs.
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5.1 Evaluation Criteria

The nine evaluation criteria developed by the USEPA are described in the following
subsections.

5.1.1 Protection of Human Health and the Environment

The assessment against this criterion evaluates how each alternative, as a whole, achieves
and maintains protection of human health and describes how site risks are eliminated,
reduced, or controlled through treatment, engineering, or institutional controls. This
assessment also allows for consideration of whether the alternative poses unacceptable
short-term or cross-media impacts.

5.1.2 Compliance with ARARs

This evaluation criterion is used to determine whether each alternative will meet all of its
Federal, State, and local ARARs, as identified in Section 3.1. The analysis should summarize
which requirements are applicable or relevant and appropriate for each alternative, and
describe how the alternative meets these requirements. If a waiver is required because an
ARAR is not met, the basis for justification should be discussed.

5.1.3 Long-term Effectiveness and Permanence

Long-term effectiveness and permanence are measured in terms of the risk remaining at the
Site after response objectives have been met. Alternatives providing the highest degree of
long-term effectiveness and permanence are those that leave little or no waste at the Site, do
not require long-term maintenance and monitoring, and minimize the need for institutional
controls. The evaluation of this criterion includes consideration of the following factors:

e The magnitude of residual risk to human and environmental receptors posed by any
untreated waste or treatment residues remaining at the conclusion of remedial activities;

e The type, degree, and adequacy of long-term controls required to manage untreated
waste or treatment residues at the conclusion of remedial activities;

e The long-term reliability of engineering and/or institutional actions to provide
continued protection from residuals; and

e The potential need to replace technical components of the alternative and the potential

exposure pathway and risks posed should the remedial action need replacement.

5.1.4 Reduction of Toxicity, Mobility, or Volume through Treatment

This evaluation criterion addresses the statutory preference for selecting remedial actions
that employ treatment technologies that permanently and significantly reduce toxicity,
mobility, or volume of hazardous substances. This evaluation focuses on the following
factors for each remedial alternative:

e The treatment process(es) the alternative will employ, and the materials it will treat;

e The amount of hazardous substances that will be destroyed or treated, including how
the principal risk(s) will be addressed;
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e The degree of expected reduction in toxicity, mobility, or volume measured as a
percentage of reduction;

e The degree to which the treatment will be irreversible;
e The type and quantity of residuals that will remain following treatment; and

e  Whether the alternative would satisfy the statutory preference for treatment as a
principal element.

5.1.5 Short-term Effectiveness

This evaluation criterion addresses the effects of the alternative during the construction and

implementation phase until remedial response objectives are met. The following factors
should be addressed for each alternative:

e Short-term risks that may be posed to the community during construction and
implementation of an alternative;

e DPotential adverse impacts to workers that may result during construction and
implementation, including an evaluation of the effectiveness and reliability of any
protective measures that would be taken;

e DPotential adverse environmental impacts that may result from the construction and

implementation of an alternative, including an evaluation of the reliability of available

mitigation measures in preventing or reducing the potential impacts; and
e Estimate of the time required to achieve remedial response objectives.

5.1.6 Implementability

This criterion addresses the technical and administrative feasibility of implementing an
alternative and the availability of various services and materials required during its
implementation. The following factors are considered during analysis of this criterion:

e Technical Feasibility

Ability to construct and operate

Reliability of a technology

— Ease of undertaking additional remedial action, if needed
Ability to monitor effectiveness

e Administrative Feasibility
— Ability to obtain approvals and coordinate with other agencies

e Auvailability of services and materials

— Availability of adequate offsite treatment, storage capacity, and disposal services

— Availability of necessary equipment, specialists, and provisions

— Auvailability of services and materials, including the potential for obtaining
competitive bids

— Availability of prospective technologies
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5.1.7 Cost

Preliminary cost estimates were developed for each remedial alternative. These cost
estimates are used to compare the alternatives, not to bid the work. These estimates were
made from available information, (i.e., they have an expected accuracy of -30 percent to

+50 percent for the scope of action described for each alternative). The estimates are divided
into capital costs and operation and maintenance (O&M) costs (which also includes long
term monitoring costs), and are based on information provided by vendors, regulators, and
experience on similar projects. The present worth of the capital cost and O&M are included.
Details of these cost estimates are included in Appendix C. Significant uncertainties that
may affect cost are discussed with each alternative.

5.1.8 State Acceptance

This assessment evaluates the technical and administrative issues and concerns the state
may have regarding each of the alternatives. NCDENR will review and comment on this FS.

5.1.9 Community Acceptance

This assessment evaluates the issues and concerns the public may have regarding each of
the alternatives. As with state acceptance, community concerns will be used to evaluate each
remedy in this FS. Consistent with the NCP, public comments will be solicited on the
selected alternative presented in the Proposed Remedial Action Plan. Any comments will be
addressed in the ROD, and will be considered by the USEPA in selection of the remedy.

5.2 Individual Analysis of Alternatives

The following detailed analyses compare each of the six alternatives to the nine USEPA
criteria. The analyses are presented in the following subsections and are summarized in
Tables 5-1 and 5-2.

5.2.1 Alternative 1—No Action

The No Action alternative is not considered to be protective of human health or the
environment. As discussed in Section 2.9, the findings of the HHRA indicated that site
groundwater presents unacceptable risk conditions if used for potable purpose by
residential receptors. Likewise, this alternative does not meet chemical-specific ARARs for
groundwater.

This alternative does not meet the long-term effectiveness criterion because the site risks
will remain indefinitely. Further, since institutional controls are not put in place, there is no
mechanism for limiting exposure of potential future residents to contaminated
groundwater.

This alternative provides no reduction in toxicity, mobility, or volume. Natural
biodegradation will likely occur, but at unmonitored rates and at unknown locations.
Therefore, it must be assumed that no contaminants are treated or destroyed under this
alternative. Although there would be no remedial construction and no immediate
environmental impacts by this remedy in the short-term, it is likely to require over 50 years
for the contaminant concentrations to meet NCGWQS/MCL levels; so the criterion of short-
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term effectiveness is not met. There are no implementability concerns or costs posed by this
remedy.

5.2.2 Alternative 2—Monitored Natural Attenuation

Alternative 2 is considered protective of human health and the environment; however,
RAOs would not be achieved for a prolonged period of time due to sole reliance on natural
biodegradation.

This alternative would comply with ARARs, and is considered to meet the criteria for long-
term effectiveness and permanence. However, due to the relatively slow natural attenuation
process, contaminant concentrations are expected to remain above NCGWQS for 40 years in
the source areas. Land use controls would be proposed to restrict usage of groundwater
until NCGWQS are achieved. A review of the alternative would be conducted every 5 years.

This alternative employs natural biodegradation as a treatment technology, so reduction of
toxicity, mobility, or volume of the plume is a prolonged process. The short-term
effectiveness of this alternative is considered acceptable because there would be no risk to
workers, the community, or the environment during implementation.

This alternative is technically feasible and implementable with available services and
materials. Present worth costs for this alternative are driven by long-term monitoring costs.
The 30-year present worth cost is estimated to be $1,111,000, with a capital cost of $83,000
and a present worth long term monitoring cost of $1,028,000.

5.2.3 Alternative 3—Enhanced Reductive Dechlorination with Bioaugmentation

Alternative 3 is considered protective of human health and the environment because
groundwater contamination will be reduced within the target area by promoting biological
degradation of CVOCs. This remedy would comply with ARARs, and is considered to meet
long-term effectiveness and permanence. This alternative employs two ERD substrate
injection events over a 2-year time period with bioaugmentation being conducted during
the first injection event. Therefore, reduction of toxicity, mobility, or volume of the plume is
achieved through promotion of biologically mediated reductive dechlorination. The
duration of field work associated with the source remedy is expected to be 20 or 18 days per
injection event, depending on whether DPT and/or pneumatic fracturing technology is
utilized, respectively. There are little to no risks to site workers if they come into contact
with the ERD substrate or bacterial culture during injection, however engineering and safety
controls will be in place during the injections to not only protect site workers, but to protect
the environment as well.

This alternative is technically feasible and implementable with available services and
materials. There are more DPT vendors than pneumatic fracturing vendors, which may
affect availability or cost. Twenty years of monitoring were assumed for the cost estimate,
based on BIOCHLOR predictions that a 75 percent to 90 percent reduction of contaminants
in the treatment area would result in contaminant concentrations attenuating below the
NCGWQS within 15 to 20 years (Appendix B). A review of the alternative would be
conducted at least every 5 years. In addition, land use controls would be put in place until
remedial goals are achieved.

55



FEASIBILITY STUDY - SITE 35, OPERABLE UNIT NO. 10

For the DPT injection approach, the present worth cost is estimated to be $2,480,000, with a
capital cost of $1,521,000, and a present worth monitoring cost of $959,000. For the
pneumatic fracturing technology injection approach, the present worth cost is estimated to
be $2,479,000, with a capital cost of $1,519,000, and a present worth monitoring cost of
$959,000.

5.2.4 Alternative 4—In Situ Chemical Oxidation

Alternative 4 is considered protective of human health and the environment because
groundwater contamination within the treatment area will be oxidized to innocuous
compounds, thereby reducing downgradient contamination over time. This remedy would
comply with ARARs, and is considered to meet long-term effectiveness and permanence. A
review of the alternative would be conducted during the 5-year review. In addition, land
use controls would be put in place until remedial goals are achieved.

This alternative employs chemical oxidation via persulfate injection within the target area;
therefore, reduction of toxicity, mobility, or volume of the plume is considered acceptable.
The duration of field work associated with the source remedy is expected to be either 13 or
12 days per injection event, depending on whether DPT and/or pneumatic fracturing
technology is utilized, respectively. Sodium persulfate is a strong oxidizer and therefore
poses risks to site workers during injection. In addition, the persulfate requires activation
using sodium hydroxide, which is a strong base chemical that could also pose risks to site
workers during injection. However, assuming appropriate PPE is worn at all times by
workers, sodium persulfate solution can be safely handled and injected by workers in the
field.

This alternative is technically feasible and implementable with available services and
materials. There are more DPT vendors than pneumatic fracturing vendors, which may
affect availability or cost. Twenty years of monitoring were assumed for the cost estimate,
based on BIOCHLOR predictions that a 50 percent to 75 percent reduction of contaminants
in the treatment area would result in contaminant concentrations attenuating below the
NCGWQS within 15 to 20 years.

For the DPT injection approach, the present worth cost is estimated to be $1,797,000, with a
capital cost of $838,000, and a present worth monitoring cost of $959,000. For the pneumatic
fracturing technology injection approach, the present worth cost is estimated to be
$1,859,000, with a capital cost of $900,000, and a present worth monitoring cost of $959,000.
The annual O&M cost is primarily for groundwater monitoring and reporting. It should be
noted that more injections may be required due to rebound.

5.2.5 Alternative 5—Air Sparging

Alternative 5 is considered protective of human health and the environment because
groundwater contamination will be reduced within the target area after several years. This
remedy would comply with ARARs, and is considered to meet long-term effectiveness and
permanence. A review of the alternative would be conducted at least every 5 years. In
addition, land use controls would be put in place until remedial goals are achieved.

This alternative employs air sparging within the target area to strip VOCs from the
groundwater; therefore reduction in toxicity, mobility, and volume of the plume is
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considered acceptable. Air sparging of VOCs is primarily a mass transfer (volatilization)
process, with the potential for some biodegradation; therefore, vapors will be produced
during the process. Ambient air monitoring will be required to ensure vapor concentrations
do not exceed applicable regulatory standards. The duration of air sparging needed in order
to achieve RAOs is expected to be 3 years or more.

This alternative is technically feasible and implementable with readily available services and
materials. Competent drillers and robust air sparge components are readily procured.
Twenty years of monitoring were assumed for the cost estimate, based on BIOCHLOR
predictions that a 50 percent to 75 percent reduction of contaminants in the treatment area
would result in contaminant concentrations attenuating below the NCGWQS within 15 to

20 years.

For the vertical air sparge system the present worth cost is estimated to be $1,940,000, with a
capital cost of $690,000 and a present worth O&M and monitoring costs of $1,250,000. The
horizontal air sparge system present worth cost is estimated to be $1,929,000 with a capital
cost of $679,000 and a present worth O&M of $1,250,000. The annual O&M cost is primarily
for system operation and maintenance and groundwater monitoring and reporting.

5.3 Comparative Analysis of Alternatives

In the following subsections, all of the alternatives are comparatively analyzed using the
nine EPA criteria. The comparative analyses presented below are summarized in Table 5-1.

5.3.1 Overall Protection of Human Health and the Environment
All of the alternatives screened, with the exception of Alternative 1 (No Action), can achieve
the RAOs specified in Section 3.2 (summarized below in review):

1. Protection of surface water quality of Brinson Creek.

2. Prevent human ingestion of water containing COCs (TCE, cis-1,2-DCE,
VC, and benzene) at concentrations above NCGWWQS or MCLs, whichever is more
conservative.

3. Restore groundwater quality at Site 35 to meet NCDENR and federal primary drinking
water standards based on the classification of the aquifer as a potential source of
drinking water [Class GA or Class GSA] under 15A NAC 02L.0201.

Alternatives 2 through 5 are suitable for treatment of groundwater contaminated with
chlorinated solvents and for the reduction of risk to human and ecological risk receptors.
Alternatives 3, 4, and 5 provide active treatment to meet the RAOs.

5.3.2 Compliance with ARARs

All alternatives, except No Action, are expected to meet ARARs, provided in Section 3, at
the completion of implementation.
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5.3.3 Long-term Effectiveness and Permanence

Alternatives 2 through 5 are expected to be effective in the long-term, although “rebound” is
a potential issue with any injection scenario or air sparging. Active treatment is intended to
treat a majority of the remaining contamination and allow natural attenuation to reduce
groundwater contaminant concentration to levels below regulatory limits.

5.3.4 Reduction of Toxicity, Mobility, or Volume through Treatment

Alternatives 4 and 5 will quickly reduce the toxicity and volume of the plume, while under
Alternative 3 toxicity, mobility, and volume will be reduced at a relatively slower rate
related to enhanced biological remediation. Although natural biodegradation will occur,
Alternative 2 (MNA) provides no additional reduction in toxicity, mobility, or volume. The
rate of natural biodegradation is also uncertain at this time. Under Alternative 1 (No
Action), natural biodegradation will occur at unmonitored rates and at unknown locations;
therefore, it must be assumed that no contaminants are treated or destroyed.

5.3.5 Short-term Effectiveness

Short-term effectiveness in terms of risks to workers, the community, and the environment
is minimized for Alternative 3 through 5 through the use of appropriate PPE and air
monitoring. Alternative 4 has a higher short-term risk due to the use of oxidants and strong
corrosive chemicals. Alternatives 4 and 5 are most likely to achieve RAOs in the shortest
period of time due to enhanced distribution of relatively fast acting reagents, particularly
chemical oxidation. Subsurface distribution is key to the effectiveness and treatment time-
frame of Alternatives 3 and 4 (microbes, ERD substrate or oxidant). The time frame
associated with complete dechlorination via bioremediation can be many years. Alternative
2 likely would exhibit the least short-term effectiveness as the remediation timeline would
be dictated by the rate of natural biodegradation.

5.3.6 Implementability

Each alternative is implementable, with materials and services readily available. However,
sub-surface injections rely heavily on the ability to distribute reagents uniformly at
acceptable quantities. In addition, in situ chemical oxidation (Alternative 4) would require
extra health and safety precautions for the handling of both the oxidant and the activator.
Similarly, air sparging relies upon relatively uniform distribution of air. Air injected beneath
the cemented sand layer is likely to follow this layer until it reaches the point where the
cemented sand layer is discontinuous. The air sparge alternative (Alternative 5) would also
require more extensive construction effort including installation of treatment equipment
requiring long-term operation. Vendors are readily available; however, there are a limited
number of vendors that can provide persulfate and pneumatic fracturing.

5.3.7 Cost

Table 5-2 summarizes the direct and indirect capital costs, as well as long-term operation
and maintenance costs (as applicable) for the alternatives. The detailed cost estimates are
provided in Appendix C.
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5.3.8 State Acceptance

State acceptance is likely for all alternatives, except for No Action.

5.3.9 Community Acceptance

Community acceptance is unlikely for No Action. Community acceptance is anticipated for
the other alternatives, but the community may have a preference for active remediation.
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TABLE 5-1

Summary of Remedial Alternatives Evaluated Against the Nine Criteria

Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune
North Carolina

Evaluation Criteria

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

No Action

Monitored Natural Attenuation

Overall Protection of Human Health
and the Environment

Will not meet RAOs. Human health risks
associated with potential receptors and the
potential future use of groundwater as a
potable source.

Enhanced Reductive Dechlorination with
Bioaugmentation

In Situ Chemical Oxidation

Air Sparge

Will eventually meet RAOs. Prolonged
period of time required to meet RAOs due
to reliance on natural biodegradation.

Will meet RAOs by promoting biological
degradation of VOCs in treatment area

Will meet RAOs via oxidation of VOCs in
treatment area.

Will meet RAOs via mass transfer by volatilizing
dissolved phase VOCs.

Compliance with ARARs

Does not comply with chemical-specific or
location-specific ARARs.

Complies with ARARs.

Complies with ARARs

Complies with ARARs.

Complies with ARARs.

Long-term Effectiveness and
Permanence

Will not reduce risk; therefore, is not
effective in the long term. Additionally, no
mechanism is in place to monitor (1)
attenuation of VOCs and (2) potential
migration of plume into deeper aquifers.

Expected to be an effective and permanent
remedy for treatment of groundwater if land
use controls are in place and groundwater
is monitored to ensure that the plume is not|
migrating. Permanent risk reduction is
possible when contaminants attenuate
below the appropriate standards.

Expected to be an effective and permanent
remedy for treatment of groundwater contaminated
with chlorinated solvents. Permanent risk
reduction time line is determined by time required
for biodegradation of the VOCs.

Expected to be an effective and permanent
remedy for treatment of groundwater contaminated
with VOCs to below NCGWQS/MCLs within
proposed treatment area at completion of
implementation.

Expected to be an effective and permanent
remedy for treatment of groundwater contaminated
with chlorinated solvents to below
NCGWQS/MCLs within proposed treatment area
at completion of system operation.

Reduction of Toxicity, Mobility or
Volume Through Treatment

No treatment is involved, so it does not
meet this criterion.

Reduces toxicity, mobility, and volume over
a prolonged period of time by naturally
degrading contaminants.

Reduces toxicity, mobility, or volume through
promotion of biologically mediated reductive
dechlorination.

Reduces toxicity, mobility, or volume through
chemical oxidation of dissolved phase VOCs to
carbon dioxide, water and chloride.

Reduces toxicity, mobility, or volume through masg
transfer to volatilize dissolved phase VOCs.

Short-term Effectiveness

No short-term impacts because nothing is
implemented.

Monitoring would be required during the
duration of remediation.

Requires engineering controls during injection to
protect environment, and safety controls to protect
workers.

Monitoring would be required during the duration
of remediation.

Chemical oxidation is a relatively fast process and
contaminant reduction in the treatment area is
expected to be relatively high in the short term.
Monitoring would be required during the duration
of remediation.

Worker safety an issue thorough the use of
oxidants and corrosive chemicals.

Short-term impacts from potential to generate
VOC vapors from sparging that are not captured.
Monitoring would be required during the duration
of remediation.

Vapor monitoring of nearby buildings required.

Implementability

No construction or operation.

Services and materials are available; and
the technology is easily implementable.

Services and materials are available; and the
technology is easily implementable. Limited
number of pneumatic fracturing companies.

Services and materials are available; and the
technology is easily implementable. Health and
safety precautions would be required handling
both the oxidant and the activator. Limited number
of pneumatic fracturing companies.

Services and materials are available; and the
technology is easily implementable. Permanent
construction and electricity service would be
required.

Cost

$0

$1,111,000

$2,479,000° to $2,480,000"

$1,797,000° to $1,859,000

$1,929,000° to $1,940,000°

State Acceptance

This alternative is not likely to be accepted
by the state.

This alternative is likely to be accepted by
the state.

This alternative is likely to be accepted by the state
environmental regulators.

This alternative is likely to be accepted by the state
environmental regulators.

This alternative is likely to be accepted by the stats
environmental regulators.

Community Acceptance

This alternative is not likely to be accepted
by the community.

This alternative is likely to be accepted by
the community.

This alternative is likely to be accepted by the
community.

This alternative is likely to be accepted by the
community.

This alternative is likely to be accepted by the
community.

Notes:

#Pneumatic Fracturing delivery alternative

® DPT delivery alternative
° Horizontal well alternative
4 vertical well alternative



TABLE 5-2

Summary of Cost Analysis
Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune
North Carolina

General Response Action Alternative 3a
Alternative 2 Enhanced Reductive Dechlorinization Alternative 4a Alternative 5a
MNA® with Bioaugmentation - DPT b In Situ Chemical Oxidation - DPT’ Air Sparge - Vertical Wells®
-30% Estimate +50% -30% Estimate +50% -30% Estimate +50% -30% Estimate +50%
Total Capital Costs $58,118 $83,025 $124,538 | $1,064,505 | $1,520,721 | $2,281,082| $586,675 $838,107 [$1,257,161| $483,179 | $690,255 | $1,035,383
Subsequent Years' Costs $719,714 | $1,028,163 | $1,542,244| $671,456 $959,223 |[$1,438,834| $671,456 $959,223 |[$1,438,834| $874,758 |$1,249,655| $1,874,482
Total Present Worth Costs® $777,832 | $1,111,188 [ $1,666,782| $1,735,960 | $2,479,944 | $3,719,915| $1,258,131 | $1,797,330 | $2,695,994| $1,357,937 [$1,939,910{ $2,909,865
Alternative 3b Alternative 4b
Enhanced Reductive Dechlorinization In Situ Chemical Oxidation - Alternative 5b
with Bioaugmentation - Fracturing b Fracturinqb Air Sparge - Horizontal Wells®
-30% Estimate +50% -30% Estimate +50% -30% Estimate +50%
Total Capital Costs $1,063,547 | $1,519,353 [ $2,279,030| $630,145 $900,207 | $1,350,311| $475,146 | $678,780 | $1,018,170
Subsequent Years' Costs $671,456 $959,223 |$1,438,834| $671,456 $959,223 | $1,438,834| $874,758 [$1,249,655| $1,874,482
Total Present Worth Costs® $1,735,003 | $2,478,576 | $3,717,864| $1,301,601 | $1,859,430 | $2,789,144| $1,349,904 | $1,928,435| $2,892,652

?Includes 30 years GW monitoring

® Includes 20 years GW monitoring

°Includes 3 years O&M and 20 years GW monitoring
4 Includes 4.9% discount rate
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APPENDIX A - TABLE 1

Surface Water Detections - May 2008
Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune
North Carolina

Sample ID Project Action || Project Action Limits | IR35-SW01-08B | IR35-SW02-08B | IR35-SW03-08B | IR35-SW03D-08B | IR35-SW04-08B | IR35-SW05-08B | IR35-SW06-08B
Sample Date Limits References 5/31/08 5/31/08 5/31/08 5/31/08 5/31/08 5/31/08 5/31/08
Chemical Name

Volatile Organic Compounds (UG/L)

2-BUTANONE 20,000 ECOTOX/IRIS/RAIS 1/07 25U 25U 25U 0.6J 25U 25U 25U
ACETONE 300,000 ECOTOX/IRIS/RAIS 1/07 5.3 5.7 9 8.4 8.5 3.7 6.2
CARBON DISULFIDE NS - 0.11J 05U 05U 05U 05U 05U 05U
CHLOROFORM 170 NRWQC 06 & RAIS 1/07 05U 05U 05U 05U 05U 0.26 J 05U
CIS-1,2-DICHLOROETHENE 4,900 ECOTOX & RAIS 1/07 05U 0.24 J 0.29 J 0.33J 0.16 J 0.23 J 05U

Notes:

Surface water samples screened against North Carolina 2B Surface Water Human Health Criteria.(NC2BSWHH)
Analytes without NC2BSWHH screened against applicable federal criteria as recommended by NCDENNR Division of Water Quality (http://h20.enr.state.nc.us/csu/documents/Standards_and_Criteria_Tables_3-28-08.pdf)
J - Analyte present. Value may or may not be accurate or precise

NA - Not analyzed
U - The material was analyed for, but not detected
UG/L - Micrograms per liter

Shading indicates detection

ECOTOX - US EPA ECOTOXicology Database System

IRIS — EPA’s Integrated Risk Information System

NRWQC 06 — EPA’'s 2006 Recommended Water Quality Criteria

RAIS — Risk Assessment Information System
NS - No Standard




APPENDIX A - TABLE 2

Sediment Sample Detections - July 2008
Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune
North Carolina

Sample ID EPA Region IV [[ IR35-SD01-08C | IR35-SD01D-08C | IR35-SD02-08C | IR35-SD03-08C | IR35-SD04-08C | IR35-SD05-08C | IR35-SD06-08C
Sample Date Residential RSLs 7/22/08 7/22/08 7122/08 7/22/08 7/22/08 7/22/08 7/22/08
Chemical Name

\Volatile Organic Compounds (MG/KG)

2-BUTANONE 2,800 15U 13U 67 3J 40 J 57 U 41 220 U| 190 U
2-HEXANONE 530 15U 13U 47 U 3.21J 87 U 57 U 26 U| 220U| 190U
ACETONE 6,100 29 23 450 49 670 350 320 1,100 2,600
CARBON DISULFIDE 67 1.2 2.11J 55 5U 11J 23 U 16 87 U 78 U

Notes:

J - Analyte present. Value may or may not be accurate or precise

U - The material was analyed for, but not detected
MG/KG - Micrograms per kilogram

RSLs - EPA Region IV Residential Regional Screening Levels - June 2008

Shading indicates detection
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2340 Stock Creek Blvd.
Rockford TN 37853-3044
Phone: (865) 573-8188
Fax: (865) 573-8133

MICl‘Obia'fnnghtS Email: info@microbe.com

Analysis Report

Client: Anita Dodson Phone:
CH2M HILL
5700 Cleveland Street
Suite 101
Virginia Beach, VA 23462 Fax:

MI Identifier: 065FE Date Rec: 05/30/2008 Report Date: 06/10/2008
Client Project #: CTO 215 Client Project Name: Camp Legeune Site 35 Groundwater

Purchase Order #: 927053

Analysis Requested: q Expression (RNA)

Comments:

All samples within this data package were analyzed under U.S. EPA Good Laboratory Practice Standards: Toxic Substances
Control Act (40 CFR part 790). All samples were processed according to standard operating procedures. Test results submitted
in this data package meet the quality assurance requirements established by Microbial Insights, Inc.

Reported By: Reviewed By:
~
f e
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NOTICE: This report is intended only for the addressee shown above and may contain confidential or privileged information. If
the recipient of this material is not the intended recipient or if you have received this in error, please notify Microbial Insights, Inc.
immediately. The data and other information in this report represent only the sample(s) analyzed and are rendered upon
condition that it is not to be reproduced without approval from Microbial Insights, Inc. Thank you for your cooperation.

Page 1 of 5



MICROBIAL INSIGHTS, INC.

2340 Stock Creek Blvd. Rockford, TN 37853-3044
Tel. (865) 573-8188 Fax. (865) 573-8133

Client:
Project:

CH2M HILL
Camp Legeune Site 35 Groundwater

Sample Information

O EXPTESSIoN (RNAT

065FE
05/30/2008

MI Project Number:
Date Received:

Client Sample ID: IR35MW72B-08 IR35MW74B-08 IR35MW85IW-08 IR35MW10IW-08 IR35MW30IW-0
B B B B 8B
Sample Date: 05/28/2008 05/28/2008 06/02/2008 06/02/2008 06/02/2008
Units: gene copies/mL gene copies/mL gene copies/mL gene copies/mL gene copies/mL
Dechlorinating Bacteria (rRNA)
Dehalococcoides spp (1) DHC <2E-01 <2E-01 <2.5E-01 4.18E-01 <9.17E-02
Desulfuromonas sp. DSM 5.54E-02 (J) <4E-01 <5E-01 <3.7E-01 5.21E+02
Dehalobacter spp. DHB <4E-01 8.36E-01 <5E-01 <3.7E-01 <1.83E-01
Functional Genes (MRNA)
Toluene Dioxygenase TOD 2.89E+04 2.35E+04 4.59E+03 1.16E+02 2.2E+03
Phylogenetic Group (rRNA)
Methanotrophs (total) MOB 6.69E+00 1.54E+01 <5E-01 <3.7E-01 <1.83E-01
Type | MOB MOBI 7.57E-01 1.94E+00 <5E-01 <3.7E-01 <1.83E-01
Type Il MOB MOBII 5.93E+00 1.34E+01 <5E-01 <3.7E-01 <1.83E-01
Legend:
NA = Not Analyzed NS = Not Sampled  J = Estimated gene copies below PQL but above LQL | = Inhibited

< = Result not detected

Notes:

1 Bio-Dechlor Census technology was developed by Dr. Loeffler and colleagues at Georgia Institute of Technology and was licensed for use

through Regenesis.
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MICROBIAL INSIGHTS, INC.

2340 Stock Creek Blvd. Rockford, TN 37853-3044
Tel. (865) 573-8188 Fax. (865) 573-8133

Client: CH2M HILL MI Project Number:

Project: Camp Legeune Site 35 Groundwater Date Received:

Sample Information

O EXPTESSIoN (RNAT

065FE
05/30/2008

Client Sample ID: IR35MW291W-08
B

Sample Date: 06/02/2008

Units: gene copies/mL

Dechlorinating Bacteria (rRNA)

Dehalococcoides spp (1) DHC <2.5E-01
Desulfuromonas sp. DSM <5E-01
Dehalobacter spp. DHB <5E-01

Functional Genes (mMRNA)

Toluene Dioxygenase TOD 2.94E+04

Phylogenetic Group (rRNA)

Methanotrophs (total) MOB 6.49E+00
Type | MOB MOBI 3.06E+00
Type Il MOB MOBII 3.43E+00
Legend:
NA = Not Analyzed NS = Not Sampled  J = Estimated gene copies below PQL but above LQL | = Inhibited

< = Result not detected

Notes:

1 Bio-Dechlor Census technology was developed by Dr. Loeffler and colleagues at Georgia Institute of Technology and was licensed for use

through Regenesis.
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REPORT TO:

Reports will be provided to the contact(s) listed below. Parties-other than the contact(s) listed

below will require prior approyal.
Name: A"\;J-\ bb&gw\.

Company: Cplam H.J\
Address:
a“
email: Min-cocdsen @ Chizm. Comn
Phone: - O

(
. Fax: (€} 49 ~ 6

s

Project Manager: -Tbm 64—;:\&

i o) ,bcontract No.

Project Name: Leyeune.
Project No.:
Report Type: @ Standard (default)

Sample Name -

O Comprehensive (15% surcharge)

ate Sampled
Time Sampled

Please contact us prior to submitting $amples regarding questions about the analyses you are requesting at

PLFA

(

VFA

865) 573-8188 (8:00 am to 4:00 pm M-F). After these hours please call (865)

il

INVOICE TO: .
For Invoices paid by a third party\f\is imperative that contact information &
corresponding reference No. be prowvided. ’

Name:

Company:

Address:

Phone: ( )

Fax: ( )

Purchase Order No.

[0 Historical (30% surcharge)

DGGE+3ID

DGGE+5ID

qDHC (Dehalococcoides)
DHC Functional genes
qDHB (Dehalobacter)
qDSM (Desulfuromonas)
qDSB (Desuffitobacterium)
QEBAC (Total)

qDSR (SRBs only)
qSRB/IRB

gMGN (methanogens)
gMOB (methanotrophs)
qDNF (Dentrifying)

300-8053.

gAOB (ammonia oxidizing)

qPM1 (MTBE aerobic)

qTOD (Intial PAHs aerobic)

miucrobialinsights

2340 Stock Creek Blvd.
Rockford, TN 37853-3044
phone (865) 573-8188
fax: (865) 573-8133
email: info@microbe.com
www.microbe.com

Pleasg-Check One:
%ore samples to follow

[J No Additional Samples

Saturday Delive;
Please see sampling protocol for instructions

qCAT (Intermediate PAHs aerobic)
qBSS (Toluen/Xylene Anaerobic)
RNA (Expression Option)*

gNAH (Napthalene aerobic)

add. gPCR:
add. gPCR:
add. gPCR:

Other:
Other:
Other:
Other:

R3S I28-0813

5128 | 14:00 | &

X|%X[Q €xpresSusn

TR35~MB-083]5)2¢ (16165 [ 6w

i 1
S

Date: S / m -/o%

HeceiveM Date 5/ 30, 0 2

Lood

] -

In order for analysis to be completed correctly, it is vital that chain of custody is filled out correctly & that all relative information is provided. Failure to provide sufficient and/or correct information regarding reporting, invoicing & analyses requested information
may result in delays for which M1 will not be liable. * additiongl cost and sample preservation are associated with RNA samples.
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s, Inc.

VOLATILE ORGANIC COMPOUNDS
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, CTO-215 SDG #: 15422
Client: CH2M HILL, Inc., Virginia Beach, Virginia Date: July 5. 2008
Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver
EDSID Client Sample ID Laboratory Sample ID Matrix
1 IR35-MW73IW 1542208 Water
1DL IR35-MW73IWDL 1542208DL Water
2 IR35-MW74 1542209 Water
3 IR35-MW73 1542210 Water
4 IR35-MW74IW 1542211 Water
4DL IR35-MW74IWDL 1542211DL Water
5 IR35-TB052908 1542212 Water
6 IR35-MW31IW 1542213 Water
6DL IR35-MW31IWDL 1542213DL Water
7 IR35-MW31 1542214 Water
8 IR35-MW55IW 1542215 Water
8DL IR35-MW55IWDL 1542215DL Water
9 IR35-MW63IW 1542216 Water
10 IR35-MWS55 1542217 Water
10DL IR35-MW55DL 1542217DL Water
11 IR35-MW47IW 1542218 Water
12 IR35-MW641W 1542219 Water
13 IR35-MW47 1542220 Water
14 IR35-MW72DW 1542221 Water
15 IR35-MW49 1542222 Water
16 IR35-MW73IWD 1542223 Water
17 IR35-MWT72IW 1542224 Water
18 IR35-MW72 1542225 Water
19 TR35-EB05292008 1542226 Water
20 IR35-MW39IW 1542227 Water
20MS IR35-MW39IWMS 1542227M8S Water
20MSD IR35-MW39IWMSD 1542227MSD Water
21 IR35-MW62 1542228 Water
22 IR35-MWO03DW 1542229 Water

The USEPA “National Function Guidelines for Low Concentration Organic Data Review”, June
2001 was used in evaluating the data in this summary report.

Holding Times - All samples were analyzed within 14 days for preserved water samples.

| 156 Jamestown Road, Suite A * Williamsburg, Virginia 23185 * Telephone: 757-564-0090 * Fax:757-564-0086 * www.env-data.com



GC/MS Tuning - All of the BFB tunes in the initial and continuing calibrations met the percent
relative abundance criteria.

Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF values.

Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF values
except the following,

CCAL Date Compound %D/RRF Qualifier Affected Samples
06/02/08 2138 Dichlorodifluoromethane 32.79%% Jur 1DL, 6DL, 7, 8DL, 9, 11-13, 15-
17,21
06/03/08 Dichlorodifluoromethane 45.06% J/ay 4DL, 10DL, 14, 16, 18-20, 22

Surrogates - All samples exhibited acceptable surrogate recoveries.

MS/MSD - The MS/MSD sample exhibited acceptable %R and RPD values except the
following.

MS/MSD Sample ID Compound MS/MSD %R/RPD Qualifier

IR35-MW39IW Benzene 16%/0k/52 J/al

Laboratory Control Sample - The LCS samples exhibited acceptable %R values.

Internal Standard (IS) Area Performance - All internal standards met response and retention time
(RT) criteria.

Method Blank - The method blanks exhibited the following contamination.

Blank ID Compound Conc. Action Level | Qualifier Affected Samples

ug/L ug/L
VBLKGT Acetone 1.7 17 U 4DL, 10DL, 14, 16, 18-20,22
(06/03/08)

Trip, Field, Equipment Blank - Field QC results are summarized below.

Environmental Data Services, Inc. 2 Camp Lejeune, CTO-215
July 10, 2008 SDG #: 15422 - Volatiles




Blank ID Compound Conc. Action Level | Qualifier Affected Samples
ug/L ug/L

IR35- Methylene chloride 0.11 1.1 None See EB which is higher
TB052908 concentration

IR35- Methylene chloride 2.3 23 8] 10, 10DL

EB05292008
2-Butanone 6.3 63 None AIIND
Toluene 0.46 2.3 U 1-4, 6-10, 12, 14, 18, 20, 22

Field Duplicates - Field duplicate results are summarized below.

Compound IR35-MW73IW IR35-MW73IWD RPD Qualifier
ug/L ug/L
Vinyl chloride 210 220 5% None
1,1-Dichloroethene 0.66 6.3 U NC None
Carbon disulfide 0.14 63U NC None
Acetone 2.5 63U NC None
trans-1,2- 0.66 63U NC None
Dichloroethene
cis-1,2- 61 34 57% None
Dichloroethene
Trichloroethene 23 6.3U NC None

Tentatively Identified Compounds (TICs) - The samples were not analyzed for TICs.

Compound Quantitation - Several samples exhibited high concentrations of target compounds
and were flagged (E) by the laboratory. The laboratory diluted and reanalyzed these samples. The
reviewer replaced the original results with the dilution results. The original Form Is should be
used for reporting purposes.

Environmental Data Services, Inc. 3 Camp Lejeune, CTO-215
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1ANWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project 1ID: Lab Project Number:
Client SDG No: 15422 Method: 8260B
Client Sample ID: IR35-MW73IW Date Collected: 05/28/08
Lab Sample ID: 1542208 Date Received: 05/30/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154220871
Level: (low/med) LOW Analyst: JAO
% Moisture: not dec. Date Analyzed: 06/02/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ulL) Soil Aliquot Volume: (ulL)
Method Blank: 8060202-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L 0
75-71-8~--Dichlorodifluoromethane 0.10 0.5 ND U A
75-01-4---Vinyl Chloride 0.10 0.5 |2(0 116—=R|DL
75-35-4-~-1,1-Dichloroethene 0.10 0.5 0.66
75-15-0-~--Carbon disulfide 0.10 0.5 0.14 J
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 2.5
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 0.66
1634-04-4-Methyl- tert- -butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2- Dichloroethene_____ |0.10 0.5 b| 42—TE R|DL
78-93-3---2- butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2~--Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 2.3
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27- 4-——Bromod1chloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND o389 K |UBL
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND 8)
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2- Tetrachloroethane  |0.12 0.5 ND U
1330-20-7- Xylene (total) 0.10 0.5 ND u
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 15422 Method: 8260B
Client Sample ID: IR35-MW73IWDL Date Collected: 05/28/08
Lab Sample ID: 1542208 Date Received: 05/30/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 1542208D71
Level: (low/med) LOW Analyst: TD Sﬁl
- g'\ﬁ}}“
% Moisture: not dec. Date Analyzed: 06/03/08 0(\ﬁ
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 8.3
Soil Extract Volume: (ul) Soil Aliquot VgQlume: (uL)
Method Blank: 8060206-BLK1 .
Reportin Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.83 4.2 NB pfuj'CCH
75-01-4---Vinyl Chloride 0.83 4.2 @ D
75-35-4---1,1-Dichloroethene 0.83 4.2 ND U
75-15-0---Carbon disulfide 0.83 4.2 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul1l.2 4.2 ND U
67-64-1---Acetone 9. 21 ND U
79-20-9---Methyl acetate 0. 4.2 ND U
75-09-2---Methylene Chloride 0. 4.2 ND U
156-60-5--trans-1, 2-Dichloroethene 0. 4.2 ND U
1634-04-4-Methyl-tert-butyl ether 0 4.2 ND U
75-34-3---1,1-Dichloroethane . 4.2 U
156-59-2--cis-1,2-Dichloroethene 0.83 4.2 @ D
78-93-3~~--2-butanone /4.2 21 U
67-66-3---Chloroform / |0.83 4.2 ND U
71-43-2---Benzene / 0.83 4.2 ND U
79-01-6---Trichlorocethene / 0.83 4.2 ND U
78-87-5---1,2-Dichloropropane f 0.83 4.2 ND U
75-27-4---Bromodichloromethane 0.83 4.2 ND U
108-88-3-~Toluene 0.83 4.2 ND U
79—00—5———1,1,2—Trichloroet3?he 0.83 4.2 ND U
127-18-4--Tetrachloroethene 0.92 4.2 ND U
124-48—1——Dibromochlorome5yhne 0.83 4.2 ND U
100-41-4--Ethylbenzene 0.83 4.2 ND U
108-38-3--m,p-Xylene / 1.7 8.3 ND U
95-47-6---0-Xylene / 0.83 4.2 ND U
100-42-5--Styrene 0.83 4.2 ND 9)
75-25-2-~~Bromoform / 1.2 4.2 ND U
98-82-8---Isopropyl Benzene 0.83 4.2 ND U
79-34-5---1,1,2,2-Tktrachloroethane 1.00 4.2 ND U
1330-20-7-Xylene otal) 0.83 4.2 ND U
110-82-7--Cyclohgkane 0.83 4.2 ND U
108-87-2--Methy¥cyclohexane 0.83 4.2 ND u
ND = Not Detecged
Q = Qualifi;fx

FORM I VOA
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 15422 Method: 8260B
Client Sample ID: IR35-MW74 Date Collected: 05/28/08
Lab Sample ID: 1542209 Date Received: 05/30/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154220971
Level: (Low/med) now Analyst: JAO
% Moisture: not dec. Date Analyzed: 06/02/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aliquot Volume: (ul)
Method Blank: 8060202-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0-~-Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 3.5
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2~-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene —— |o.10 0.5 ND o235, |7 W BL
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42~5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7-~Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND Not Detected

n

Qualifier

Q

FORM I VOA
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15422
Client Sample ID: IR35-MW73

Lab Sample ID: 1542210

Lab Project Number:
Method: 8260B
Date Collected: 05/28/08

Date Received: 05/30/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154221071

Level: (low/med) Low Analyst: JAO

% Moisture: not dec. Date Analyzed: 06/02/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

Method Blank: 8060202-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0. 0.5 ND U
75-01-4---Vinyl Chloride 0. 0.5 ND U
75-35-4---1,1-Dichloroethene 0. 0.5 0.16 J
75-15-0---Carbon disulfide 0. 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu]lo. 0.5 ND U
67-64-1---Acetone 1. 2.5 7.4
79-20-9---Methyl acetate 0. 0.5 ND U
75-09-2---Methylene Chloride 0. 0.5 ND 8]
156-60-5--trans-1,2-Dichloroethene 0. 0.5 0.75
1634-04-4-Methyl-tert-butyl ether 0. 0.5 ND U
75-34-3---1,1-Dichloroethane 0. 0.5 ND U
156-59-2-~-cis-1,2-Dichloroethene 0. 0.5 2.7 _
78-93-3---2-butanone 0. 2.5 ND U
67-66-3---Chloroform 0. 0.5 ND U
71-43-2---Benzene 0. 0.5 ND U
79-01-6---Trichloroethene 0. 0.5 6.7
78-87-5---1,2-Dichloropropane 0. 0.5 ND U
75-27-4~---Bromodichloromethane 0. 0.5 ND U
108-88-3--Toluene 0. 0.5 |NDo-3s |24 [KBL
79-00-5---1,1,2-Trichloroethane 0. 0.5 0.56
127-18-4--Tetrachloroethene 0. 0.5 0.19 J
124-48-1--Dibromochloromethane 0. 0.5 ND U
100-41-4--Ethylbenzene 0. 0.5 ND U
108-38-3--m,p-Xylene 0. 1 ND U
95-47-6---0-Xylene 0. 0.5 ND U
100-42-5--Styrene 0. 0.5 ND U
75-25-2---Bromoform 0. 0.5 ND U
98-82-8---Isopropyl Benzene 0. 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0. 0.5 3.2
1330-20-7-Xylene (total) 0. 0.5 ND U
110-82-7--Cyclohexane 0. 0.5 ND U
108-87-2--Methylcyclohexane 0. 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
ij
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 15422 Method: 8260B

Client Sample ID: IR35-MW74IW Date Collected: 05/28/08

Lab Sample ID: 1542211 Date Received: 05/30/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154221171

Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 06/02/08

GC Column: SPB-624 ID: 0.32 {(mm) Dilution Factor: 1.0

Soil Extract Volume: (ul) Soil Aligquot Volume: (uly)

Method Blank: 8060202-BLK1

Reporting Results

CAS NO. COMPOUND MDL, Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 1.9 .
75-35-4---1,1-Dichloroethene 0.10 0.5 0.29 J
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1~~-1,1,2-trichloro-1,2,2-triflu|/0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 3.4 -
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 6.5
1634-04-4-Methyl-tert-butyl ether —__ |0.10 0.5 0.51 —
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 5&{ B—T7E R | D
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3~---Chloroform 0.10 0.5 ND §)
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 5.1 .
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND o297 |7 |UBL
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m, p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) — |0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 15422 Method: 8260B

Client Sample ID: IR35-MW74IWDL Date Collected: 05/28/08

Lab Sample ID: 1542211 Date Received: 05/30/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 1542211D71

Level: (low/med) LOW Analyst: JAO vtﬂ@’ Naﬂ,

% Moisture: not dec. Date Analyzéd: 06/03/08 67191

GC Column: SPB-624 ID: 0.32 (mm) Dilution Edctor: 3.6

Soil Extract Volume: (ul) iquot Volume: (ul)

Method BRlank: 8060306-BLK1

Results

CAS NO. COMPOUND UG/L 0
75-71-8---Dichlorodifluoromethane 0.36 1.8 ND w3 ey
75-01-4---Vinyl Chloride 0.36 1.8 21 D
75-35-4---1,1-Dichloroethene 0.36 1.8 0.92 DJ
75-15-0---Carbon disulfide 0.3 1.8 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul|0.%4 1.8 ND U
67-64-1---Acetone 4 8.9 ND 49— BFB- UL BL
79-20-9---Methyl acetate .36 1.8 ND U
75-09-2---Methylene Chloride .36 1.8 ND U
156-60-5--trans-~1,2-Dichloroethene 0.36 1.8 0.85 DJ
1634-04-4-Methyl-tert-butyl ether 0.36 1.8 1.1 DJ
75-34-3---1,1-Dichloroethane 0.36 1.8 ND U
156-59-2--cis-1,2-Dichloroethene 0.36 1.8 D
78-93-3---2-butanone / 1.8 8.9 ND U
67-66-3---Chloroform / 0.36 1.8 ND U
71-43-2---Benzene / 0.36 1.8 ND U
79-01-6---Trichloroethene / 0.36 1.8 0.67 DJ
78-87-5---1,2-Dichloropropane 0.36 1.8 ND U
75—27—4———Bromodichloromethan? 0.36 1.8 ND U
108-88-3--Toluene 0.36 1.8 ND U
79-00-5---1,1,2-Trichloroethane 0.36 1.8 ND U
127-18-4~-Tetrachloroethen 0.39 1.8 ND U
124-48-1--Dibromochloromethane 0.36 1.8 ND U
100-41-4--Ethylbenzene 0.36 1.8 ND U
108-38-3--m,p-Xylene / 0.71 3.6 ND U
95-47-6~--0-Xylene / 0.36 1.8 ND U
100-42~-5--Styrene / 0.36 1.8 ND U
75-25-2~-~--Bromoform / 0.54 1.8 ND U
98-82-8---Isopropyl Benzene 0.36 1.8 ND U
79-34-5-~-1,1,2,2-Tektrachloroethane 0.43 1.8 ND u
1330-20-7-Xylene (tbtal) T (0.36 1.8 ND U
110-82-7--Cyclohe 0.36 1.8 ND U
108-87-2--Methylcgclohexane 0.36 1.8 ND ¥)

ND = Not Detecte

Q = Qualifier'

FORM I VOA
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 15422 Method: 8260RB
Client Sample ID: IR35-TB052908 Date Collected: 05/29/08
Lab Sample ID: 1542212 Date Received: 05/30/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154221271
Level: (low/med) LOW Analyst: JAO
% Moisture: not dec. Date Analyzed: 06/02/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uly) Soil Aliquot Volume: (ul)
Method Blank: 8060202-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L. UG/L Q
75-71-8---DichlorodifTuoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4-~---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 ND U
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2-~--Methylene Chloride 0.10 0.5 0.11 J
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Beénzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND U
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene _ 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8--~-Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) ~ |o0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND 6)
108-87-2--Methylcyclohexane 0.10 0.5 ND u
ND Not Detected

Q = Qualifier

FORM I VOA
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1AWC 47

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:
Client SDG No: 15422 Method: 8260B
Client Sample ID: IR35-MW31IW Date Collected: 05/28/08
Lab Sample ID: 1542213 Date Received: 05/30/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154221371
Level: (low/med) LOW Analyst: JAO
% Moisture: not dec. Date Analyzed: 06/02/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8060202-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 2.6
75-35-4---1,1-Dichloroethene 0.10 0.5 0.58 T
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 3.5 -
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2-~-Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 16
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND T
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2~-cis-1,2-Dichloroethene 0.10 0.5 220 156—+F R | DL
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 0.55
79-01-6---Trichloroethene 0.10 0.5 16 -
78-87-5---1,2-Dichloropropane 0.10 0.5 ND ti
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 |Np owss |7 |U B
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene. 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND V)
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND = Not Detected
Q0 = Qualifier

FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 15422 Method: 8260B
Client Sample ID: IR35-MW31IWDL Date Collected: 05/28/08
Lab Sample ID: 1542213 ‘ Date Received: 05/30/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 1542213D71
Level: (low/med) LOW Analyst: TD LL;JL af
% Moisture: not dec. : Date Analyzed: 06/0%/08 (%%QN
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: .9 0

Soil Extract Volume: (uL) Soil Aliquot Vofume: (uL)
Method Blank: 8060206-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG UG/L Q
75-71-8---Dichlorodifluoromethane 1.4 .9 ND Fug|CiH
75-01-4---Vinyl Chloride 1.4 6.9 3.4 DJ
75-35-4~--1,1-Dichloroethene 1.4 6.9 ND U
75-15-0~~~-Carbon disulfide 1.4 6.9 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul2.1 6.9 ND U
67-64-1---Acetone 1 35 ND U
79-20-9---Methyl acetate 1.4 6.9 ND U
75-09-2---Methylene Chloride 1.4 6.9 ND U
156-60-5--trans-1,2-Dichloroethene_ |1.4 6.9 17 D
1634-04-4-Methyl- tert -butyl ether =  |1. 6.9 ND U
75-34-3---1,1-Dichloroethane 1,4 6.9 ND) U
156-59-2--cis-1,2-Dichloroethene |V 4 6.9 (220) [D
78-93-3---2-butanone — 6.9 35 D U
67-66-3---Chloroform /1.4 6.9 ND U
71-43-2---Benzene / 1.4 6.9 ND U
79-01-6---Trichloroethene / 1.4 6.9 16 D
78-87-5---1,2-Dichloropropane 1.4 6.9 ND U
75-27-4---Bromodichloromethane 1.4 6.9 ND U
108-88-3--Toluene 1.4 6.9 ND U
79-00-5---1,1,2-Trichlorocethane 1.4 6.9 ND U
127-18-4--Tetrachloroethene / 1.5 6.9 ND U
124-48—1——Dibromochloromethéyé 1.4 6.9 ND U
100-41-4--Ethylbenzene 1.4 6.9 ND U
108-38-3--m,p-Xylene / 2.8 14 ND U
95-47-6~---0-Xylene / 1.4 6.9 ND U
100-42-5--Styrene / 1.4 6.9 ND U
75-25-2---Bromoform / 2.1 6.9 ND U
98—82—8——-Isopropyl BenZene 1.4 6.9 ND U
79-34-5---1,1,2,2-Tetrdchloroethane __ |1.7 6.9 ND U
1330-20-7- Xylene (tot#l) 1.4 6.9 ND U
110-82-7--Cyclohexan 1.4 6.9 ND U
108-87-2~-MethylcycYohexane 1.4 6.9 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15422
Client Sample ID: IR35-MW31

Lab Project Number:
Method: 8260B
Date Collected: 05/28/08

Lab Sample ID: 1542214 Date Received: 05/30/08
Sample wt/vol: 25 (g/ml) ML Lab File 1ID: 1542214R71
Level: (low/med) LOW Analyst: TD
% Moisture: not dec. Date Analyzed: 06/02/08
GC Column: SPB-624 ID: 0.32 {(mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8060206-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---DichlorodifIuoromethane 0.10 0.5 ND )ZujCIA
75-01-4~--Vinyl Chloride 0.10 0.5 0.19 J
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND 8]
76-13-1---1,1,2-trichloro-1,2,2-triflul|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 2.9
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3~--1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 0.39 J
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27~-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND 024 g |[UAL
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38~3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82~7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND = Not Detected
Q = Qualifier
FORM I VOA
/7j§(§8 12



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15422
Client Sample ID: IR35-MWS55IW

Lab Project Number:
Method: 8260B
Date Collected: 05/29/08

Lab Sample ID: 1542215 Date Received: 05/30/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154221571
Level: (low/med) LOW Analyst: JAO
% Moisture: not dec. Date Analyzed: 06/02/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aliquot Volume: (ulL)
Method Blank: 8060202-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0. 0.5 ND U
75-01-4---Vinyl Chloride 0. 0.5 11
75-35-4---1,1-Dichloroethene 0. 0.5 0.89 T
75-15-0---Carbon disulfide 0. 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflulo. 0.5 ND U
67~64-1---Acetone 1. 2.5 3.1
79-20-9---Methyl acetate 0. 0.5 ND U
75-09-2---Methylene Chloride 0. 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0. 0.5 13
1634—O4—4-Methyl—tert—butyl ether 0. 0.5 ND i
75-34-3~--1,1-Dichloroethane 0. 0.5 ND U ‘
156-59-2~-~-cis-1,2-Dichloroethene 0. 0.5 4o 180—ER | DL
78-93-3---2-butanone 0. 2.5 ND U
67-66-3---Chloroform 0. 0.5 ND U
71-43-2-~--Benzene 0. 0.5 ND U
79-01-6-~--Trichloroethene 0. 0.5 230 3+—E K| D
78-87-5---1,2-Dichloropropane 0. 0.5 ND U
75-27-4---Bromodichloromethane 0. 0.5 ND U .
108-88-3--Toluene 0. 0.5 [Nb o4 |7 |UBL
79-00-5---1,1,2-Trichloroethane 0. 0.5 ND U
127-18-4--Tetrachloroethene 0. 0.5 ND U
124-48-1--Dibromochloromethane 0. 0.5 ND U
100-41-4--Ethylbenzene 0. 0.5 ND U
108-38-3--m,p-Xylene 0 1 ND U
95-47-6---0-Xylene 0. 0.5 ND U
100-42~-5--Styrene 0. 0.5 ND U
75-25-2---Bromoform 0. 0.5 ND U
98-82~-8---Isopropyl Benzene 0. 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0. 0.5 ND U
1330-20-7-Xylene (total) 0. 0.5 ND U
110-82-7--Cyclohexane 0. 0.5 ND 8)
108-87-2--Methylcyclohexane 0. 0.5 ND 8)
ND = Not Detected
Q = Qualifier
FORM I VOA
Ui
UE) 21
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 15422 Method: 8260B
Client Sample ID: IR35-MW55IWDL Date Collected: 05/29/08
Lab Sample ID: 1542215 Date Received: 05/30/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 1542215D71
Level: (low/med)  LOW Analyst: TD ! g &Q/
% Moisture: not dec. Date Analyzed: 06/03/08 {i
GC Column: SPB-624 TID: 0.32 (mm) Dilution Factor:/16.7 0)
Soil Extract Volume: (uL) Soil Aliquot lume: (ul)
Method Blank: 8060206-BLK1
Reportin Results
CAS NO. COMPOUND MDL Limit U UG/L 0
75-71-8---Dichlorodifluoromethane 1.7 8.3 ND [ CH
75-01-4---Vinyl Chloride 1.7 8.3 14 D
75-35-4---1,1-Dichloroethene 1.7 8.3 ND 10
75-15-0---Carbon disulfide 1.7 8.3 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul2.5 8.3 ND U
67-64-1---Acetone 19 42 ND U
79-20-9---Methyl acetate 1.7 8.3 ND U
75-09-2---Methylene Chloride 1.7 8.3 ND U
156-60-5--trans-1,2-Dichloroethene 1.7 8.3 13 D
1634-04-4-Methyl-tert-butyl ether 1.7 8.3 ND U
75-34-3---1,1-Dichloroethane 1. 8.3 U
156-59-2--cis-1,2-Dichloroethene 1/7 8.3 240 D
78-93-3---2-butanone .3 42 U
67-66-3---Chloroform .7 8.3 ND U
71-43-2---Benzene N1.7 8.3 U
79-01-6---Trichloroethene / |1.7 8.3 0 D
78-87-5--~1,2-Dichloropropane 1.7 8.3 - U
75-27-4--~-Bromodichloromethane / 1.7 8.3 ND U
108-88-3--Toluene 1.7 8.3 ND U
79-00-5~--1,1,2-Trichloroethane 1.7 8.3 ND U
127-18-4--Tetrachloroethene / 1.8 8.3 ND U
124-48-1--Dibromochloromethane 1.7 8.3 ND 9]
100-41~-4~-Ethylbenzene / 1.7 8.3 ND 8
108-38-3--m,p-Xylene / 3.3 17 ND U
95-47-6~--0-Xylene / 1.7 8.3 ND U
100-42-5--Styrene / 1.7 8.3 ND U
75-25-2--~-Bromoform / 2.5 8.3 ND 8)
98-82-8~--Isopropyl Benze 1.7 8.3 ND U
79—34—5——-1,1,2,2—Tetrac9?§roethane 2.0 8.3 ND U
1330-20-7-Xylene (total) 1.7 8.3 ND U
110-82-7--Cyclohexane [/ 1.7 8.3 ND U
108—87—2——Methylcyclo%7kane 1.7 8.3 ND U
ND = Not Detected
Q = Qualifier b//
FORM I VOA
e
22



1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 15422 Method: 8260B
Client Sample ID: IR35-MW63IW Date Collected: 05/29/08
Lab Sample ID: 1542216 Date Received: 05/30/08
Sample wt/vol: 25 (g/ml) ML Lab File ID:  1542216R71
Level: (low/med) LOW Analyst: TD
% Moisture: not dec. Date Analyzed: 06/03/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ulL) Soil Aliquot Volume: (uly)
Method Blank: 8060206-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L 0]
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND )ﬁAICLH
75-01-4---Vinyl Chloride 0.10 0.5 ND 10
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 12
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 0.4 J
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 12
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10° 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 0.89
78-87-5---1,2-Dichloropropane 0.10 0.5 ND [
75-27-4---Bromodichloromethane’ 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 N) o35 |7 UGB
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND = Not Detected
Q = Qualifier
FORM I VOA
11500 24



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 15422 Method: 8260B
Client Sample ID: IR35-MW55 Date Collected: 05/29/08
Lab Sample ID: 1542217 Date Received: 05/30/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154221771
Level: (low/med) LOW Analyst: JAO
% Moisture: not dec. . Date Analyzed: 06/02/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

Method Blank: 8060202-BLK1
Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 1.2
75-35-4---1,1-Dichlorocethene 0.10 0.5 0.37 J
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-txriflu|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 3.4
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 NDo11 |G |BL
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 10
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene  [0.10 0.5 joo14—F R|dL-
78-93-3-~--2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 9 25—=R| DL
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 Wb e=xs |FUu|BL
79-00-5-~--1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND o
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3~-m,p-Xylene 0.20 1 ND U
95-47-6-~--0-Xylene 0.10 0.5 ND U
100-42-5~-Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 . ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 10.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND o)

ND Not Detected

0 Qualifier

FORM I VOA
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15422

10D

Lab Project Number:
Method: 8260B

Client Sample ID: IR35-MWS55DL Date Collected: 05/29/08

Lab Sample ID: 1542217 Date Received: 05/30/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154221//D71

Level: (low/med) LOW Analyst: JAO L&Qﬁb

% Moisture: not dec. Date Analyzed: 06/63/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: @ﬂ

Soil Extract Volume: (uL) Soil Aliquot Vglume: (uL)

Method Blank: 8060306-BLK1

Reportin Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 4.2 ND [
75-01-4---Vinyl Chloride 4.2 ND g
75-35-4---1,1-Dichloroethene 4.2 ND U
75-15-0---Carbon disulfide 4.2 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu 4.2 ND U ;
67-64-1---Acetone 21 ND .13 —TDJ:B (L BL
79-20-9---Methyl acetate 4.2 ND U
75-09-2---Methylene Chloride 4.2 N> 586 [Dg |UBL
156-60-5--trans-1,2-Dichloroethene 4.2 15 D
1634-04-~4-Methyl-tert-butyl ether 4.2 ND U
75-34-3---1,1-Dichloroethane 4.2 U
156-59-2--cis-1,2-Dichloroethene 4.2 (,123> D
78-93-3---2-butanone 21 D U
67-66-3---Chloroform / 4.2 ND 0]
71-43-2---Benzene / 4.2 ND U
79-01-6---Trichloroethene / 4.2 @ D
78-87-5---1,2-Dichloropropane 4.2 ND U
75-27-4---Bromodichloromethane / 4.2 ND U
108-88-3--Toluene 4.2 ND §)
79-00-5---1,1,2-Trichloroethane 4.2 ND U
127-18-4~--Tetrachloroethene / 4.2 ND U
124-48-1--Dibromochloromethane/ 4.2 ND U
100-41-4--Ethylbenzene 4.2 ND U
108-38-3--m,p-Xylene / 8.3 ND U
95-47-6---0-Xylene / 4.2 ND U
100-42-5--Styrene / 4.2 ND U
75-25-2---Bromoform 4.2 ND U
98-82-8---Isopropyl Benzgne 4.2 ND U
79-34-5---1,1,2,2-Tetraghloroethane 4.2 ND U
1330-20-7-Xylene (tota}) ___ 4.2 ND U
110-82-7--Cyclohexane 4.2 ND U
108-87—2—-Methylcycaghexane 4.2 ND U

ND
Q

Not Detected
Qualifier

o

FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15422
Client Sample ID: IR35-MW47IW

Lab Project Number:
Method: 8260B
Date Collected: 05/29/08

Lab Sample ID: 1542218 Date Received: 05/30/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 1542218D71
Level: (low/med) LOW Analyst: TD
% Moisture: not dec. Date Analyzed: 06/03/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 8.3
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8060206-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.83 4.2 ND 'l ceH
75-01-4---Vinyl Chloride 0.83 4.2 1.8 J
75-35-4---1,1-Dichloroethene 0.83 4.2 ND U
75-15-0---Carbon disulfide 0.83 4.2 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul1.2 4.2 ND U
67-64-1---Acetone 9.6 21 ND U
79-20-9---Methyl acetate 0.83 4.2 ND U
75-09-2---Methylene Chloride 0.83 4.2 ND U
156-60-5--trans-1,2-Dichloroethene ___ |0.83 4.2 3.4 J
1634-04-4-Methyl- tert- -butyl ether =  [0.83 4.2 ND U
75-34-3---1,1-Dichloroethane 0.83 4.2 ND U
156-59-2--cis-1,2- Dichloroethene___  |0.83 4.2 98 o
78-93-3---2- butanone 4.2 21 ND U
67-66-3---Chloroform 0.83 4.2 ND U
71-43-2---Benzene 0.83 4.2 ND U
79-01-6---Trichloroethene 0.83 4.2 8 o
78-87-5---1,2-Dichloropropane 0.83 4.2 ND U
75-27- 4--—Bromod1chloromethane 0.83 4.2 ND U
108-88-3--Toluene 0.83 4.2 ND U
79-00-5---1,1,2-Trichloroethane 0.83 4.2 ND U
127-18-4--Tetrachloroethene 0.92 4.2 ND U
124-48-1--Dibromochloromethane 0.83 4.2 ND U
100-41-4--Ethylbenzene 0.83 4.2 ND U
108-38-3--m,p-Xylene 1.7 8.3 ND U
95-47-6---0-Xylene 0.83 4.2 ND U
100-42-5--Styrene 0.83 4.2 ND U
75-25-2---Bromoform 1.2 4.2 ND U
98-82-8---Isopropyl Benzene 0.83 4.2 ND u
79-34-5---1,1,2,2- -Tetrachloroethane  |1.00 4.2 ND U
1330-20-7- Xylene (total) 0.83 4.2 ND U
110-82-7~-Cyclohexane 0.83 4.2 ND U
108-87-2--Methylcyclohexane 0.83 4.2 ND U
ND = Not Detected
Q = Qualifier
FORM I VOA
A 17
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1AWC

17

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15422
Client Sample ID: IR35-MW64IW

Lab Project Number:
Method: 8260B
Date Collected: 05/29/08

Lab Sample ID: 1542219 Date Received: 05/30/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 1542219D71
Level: (low/med) LOW Analyst: TD
% Moisture: not dec. Date Analyzed: 06/03/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 4.2
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8060206-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.42 2.1 ND Tujledy
75-01-4---Vinyl Chloride 0.42 2.1 7.7 _
75-35-4---1,1-Dichloroethene 0.42 2.1 0.43 J
75-15-0---Carbon disulfide 0.42 2.1 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.63 2.1 ND U
67-64-1---Acetone 4.8 10 7 J
79-20-9---Methyl acetate 0.42 2.1 ND U
75-09-2---Methylene Chloride 0.42 2.1 ND U
156-60-5--trans-1,2-Dichloroethene 0.42 2.1 2.7 -
1634-04-4-Methyl- -tert- -butyl ether 0.42 2.1 ND U
75-34-3---1,1-Dichloroethane 0.42 2.1 ND U
156-59-2--cis- 1,2-Dichloroethene 0.42 2.1 70 -
78—93-3——-2—butanone 2.1 10 ND U
67-66-3---Chloroform 0.42 2.1 ND U
71-43-2---Benzene 0.42 2.1 ND U
79-01-6---Trichloroethene 0.42 2.1 0.98 J
78-87-5---1,2-Dichloropropane [0.42 2.1 ND U
75-27- 4—-—Bromodlchloromethane 0.42 2.1 ND U
108-88-3--Toluene 0.42 2.1 ND 058 |Fu|BL
79-00-5---1,1,2-Trichloroethane 0.42 2.1 ND U
127-18-4--Tetrachloroethene 0.46 2.1 ND U
124-48-1--Dibromochloromethane 0.42 2.1 ND U
100-41-4--Ethylbenzene 0.42 2.1 ND u
108-38-3--m,p-Xylene 0.83 4.2 ND U
95-47-6---0-Xylene 0.42 2.1 ND U
100-42-5--Styrene 0.42 2.1 ND U
75-25-2-~--Bromoform 0.63 2.1 ND U
98-82-8---Isopropyl Benzene 0.42 2.1 ND u
79-34-5---1,1,2,2- -Tetrachloroethane _ [0.50 2.1 ND §)
1330-20-7- Xylene (total) 0.42 2.1 ND U
110-82-7--Cyclohexane 0.42 2.1 ND U
108-87~2--Methylcyclohexane 0.42 2.1 ND 19)
ND = Not Detected
Q = Qualifier
FORM I VOA
s
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1AWC

1%

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15422
Client Sample ID: IR35-MW47

- Lab Sample ID: 1542220

Lab Project Number:
Method: 8260B
Date Collected: 05/29/08

Date Received: 05/30/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 1542220D71
Level: (low/med) LOW Analyst: TD
% Moisture: not dec. Date Analyzed: 06/03/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 6.3
Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)
Method Blank: 8060206-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0. 3.1 ND ¥ ug|c(H
75-01-4---Vinyl Chloride 0. 3.1 1.3 J
75-35-4---1,1-Dichloroethene 0. 3.1 ND U
75-15-0---Carbon disulfide 0. 3.1 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflulo. 3.1 ND U
67-64-1---Acetone 7. 16 ND 8)
79-20-9---Methyl acetate 0. 3.1 ND 8)
75-09-2---Methylene Chloride 0. 3.1 ND 9)
156-60-5--trans-1,2-Dichloroethene 0. 3.1 6.2
1634-04-4-Methyl-tert-butyl ether 0. 3.1 ND U
75-34-3~--1,1-Dichloroethane 0. 3.1 ND U
156-59-2--¢cis-1,2-Dichloroethene 0. 3.1 81
78-93-~3---2-butanone 3. 16 ND U
67-66-3---Chloroform 0. 3.1 ND U
71-43-2---Benzene 0. 3.1 ND U
79-01-6~--Trichloroethene 0. 3.1 13 -
78-87-5---1,2-Dichloropropane 0. 3.1 ND U
75-27-4---Bromodichloromethane 0. 3.1 ND U
108-88-3--Toluene 0. 3.1 ND U
79-00-5---1,1,2-Trichloroethane 0. 3.1 ND U
127-18-4--Tetrachloroethene 0. 3.1 ND U
124-48-1--Dibromochloromethane 0. 3.1 ND U
100-41-4--Ethylbenzene 0. 3.1 ND U
108-38-3--m,p-Xylene 1. 6.3 ND U
95-47-6---0-Xylene 0. 3.1 ND U
100-42-5--Styrene 0. 3.1 ND U
75-25-2---Bromoform 0. 3.1 ND U
98-82-8---Isopropyl Benzene 0. 3.1 ND o)
79-34-5---1,1,2,2-Tetrachloroethane 0. 3.1 ND U
1330-20-7-Xylene (total) 0. 3.1 ND U
110-82-7--Cyclohexane 0. 3.1 ND U
108-~87-2--Methylcyclohexane 0. 3.1 ND U
ND = Not Detected
Q = Qualifier

FORM I VOA

.
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project 1ID: Lab Project Number:

Client SDG No: 15422 Method: 8260B

Client Sample ID: IR35-MW72DW Date Collected: 05/29/08

Lab Sample ID: 1542221 Date Received: 05/30/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 1542221D71

Level: (low/med) LOW Analyst: JAO :

% Moisture: not dec. Date Analyzed: 06/03/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 3.1

Soil Extract Volume: (uL) Soil Aliquot Volume: ~(ul)

Method Blank: 8060306-BLK1

Reporting Results '

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8-~-Dichlorodifluoromethane 0.31 1.6 ND FWEICLH
75-01-4---Vinyl Chloride 0.31 1.6 1.3 J
75-35-4---1,1-Dichloroethene 0.31 1.6 ND U
75-15-0---Carbon disulfide 0.31 1.6 ND U
76-13-1---1,1,2-trichloro-1,2,2-trifIu|0.47 1.6 ND U }
67-64-1---Acetone 3.6 7.8 ND —— I8 |WBe
79-20-9---Methyl acetate 0.31 1.6 ND 8)
75-09-2---Methylene Chloride 0.31 1.6 ND U
156-60-5--trans-1,2-Dichloroethene 0.31 1.6 1.2 J
1634-04-4-Methyl-tert-butyl ether 0.31 1.6 ND U
75-34-3---1,1-Dichloroethane 0.31 1.6 ND U
156-59-2--¢cis-1,2-Dichloroethene 0.31 1.6 47
78-93-3---2-butanone 1.6 7.8 ND U
67-66-3---Chloroform 0.31 1.6 1.9
71-43-2---Benzene 0.31 1.6 ND U
79-01-6---Trichloroethene 0.31 1.6 0.84 J
78-87-5---1,2-Dichloropropane 0.31 1.6 ND U
75-27-4---Bromodichloromethane 0.31 1.6 ND U )
108-88-3--Toluene — |o0.31 1.6 ND o3¢ Lz [UBL
79-00-5---1,1,2-Trichloroethane 0.31 1.6 ND U
127-18-4~-Tetrachloroethene 0.34 1.6 ND U
124-48-1--Dibromochloromethane 0.31 1.6 ND U
100-41-4--Ethylbenzene 0.31 1.6 ND U
108-38-3--m,p-Xylene 0.63 3.1 ND U
95-47-6---0-Xylene 0.31 1.6 ND U
100-42-5--Styrene 0.31 1.6 ND U
75-25-2---Bromoform 0.47 1.6 ND U
98-82-8---Isopropyl Benzene 0.31 1.6 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.38 1.6 ND u
1330-20-7-Xylene (total) 0.31 1.6 ND [9)
110-82-7--Cyclchexane 0.31 1.6 ND 8]
108-87-2--Methylcyclohexane 0.31 1.6 ND V)

ND Not Detected

non

Q Qualifier

FORM I VOA
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 15422 Method: 8260B
Client Sample ID: IR35-MW49 Date Collected: 05/29/08
Lab Sample ID: 1542222 Date Received: 05/30/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154222271
Level: (low/med) LOW Analyst: TD
% Moisture: not dec. Date Analyzed: 06/03/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 5.0
Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)
Method Blank: 8060206-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.50 2.5 ND [P udlciH
75-01-4---Vinyl Chloride 0.50 2.5 20
75-35-4---1,1-Dichloroethene 0.50 2.5 ND U
75-15-0---Carbon disulfide 0.50 2.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.75 2.5 ND U -
67-64-1---Acetone 5.8 13 6.6 J
79-20-9---Methyl acetate 0.50 2.5 ND U
75-09-2~~-Methylene Chloride 0.50 2.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.50 2.5 6.2
1634-04-4-Methyl- ~tert- -butyl ether 0.50 2.5 ND U
75-34-3-~-1,1-Dichloroethane 0.50 2.5 ND 9)
156~-59- 2—-c1s 1,2- chhloroetHene 0.50 2.5 110
78-93-3---2- butanone 2.5 13 ND U
67-66-3---Chloroform 0.50 2.5 ND U
71-43-2---Benzene 0.50 2.5 ND U
79-01-6---Trichloroethene 0.50 2.5 ND U
78-87-5---1,2- chhloropropane 0.50 2.5 ND U
75-27- 4———Bromod1chloromethane 0.50 2.5 ND U
108-88-3--Toluene 0.50 2.5 ND U
79-00-5---1,1,2-Trichloroethane 0.50 2.5 ND U
127-18-4--Tetrachloroethene 0.55 2.5 ND U
124-48-1--Dibromochloromethane 0.50 2.5 ND U
100~-41-4--Ethylbenzene 0.50 2.5 ND U
108-38-3--m,p-Xylene 1.0 5 ND V)
95-47-6---0-Xylene 0.50 2.5 ND U
100-42-5--Styrene 0.50 2.5 ND U
75-25-2-~~-Bromoform 0.75 2.5 ND U
98-82-8---Isopropyl Benzene 0.50 2.5 ND U
79-34-5---1,1,2,2- -Tetrachloroethane __ |0.60 2.5 ND U
1330-20-7- Xylene {total) 0.50 2.5 ND U
110-82-7--Cyclohexane 0.50 2.5 ND U
108-87-2-~Methylcyclohexane 0.50 2.5 ND U
ND = Not Detected
Q = Qualifier

FORM I VOA

ﬂ RJ
L5l 18



(uL)

g

LBL

1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 15422 Method: 8260B

Client Sample ID: IR35-MW73IWD Date Collected: 05/28/08

Lab Sample ID: 1542223 Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID:  1542223D71

Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 06/03/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 12.5

Soil Extract Volume: (ulL) Soil Aliquot Volume:

Method Blank: 8060306-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 1.3 6.3 ND }Iﬂq
75-01-4---Vinyl Chloride 1.3 6.3 220
75-35-4---1,1-Dichloroethene 1.3 6.3 ND U
75-15-0--~-Carbon disulfide 1.3 6.3 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul1.9 6.3 ND U
67-64-1---Acetone 14 31 ND 20~ |IB
79-20-9---Methyl acetate 1.3 6.3 ND WU
75-09-2---Methylene Chloride 1.3 6.3 ND U
156-60-5--trans-1,2- chhloroetﬁene 1.3 6.3 ND U
1634-04-4-Methyl- -tert- -butyl ether — 11.3 6.3 ND U
75-34-3---1,1-Dichloroethane 1.3 6.3 ND U
156-59- 2-—c1s 1,2- chhloroetﬁene 1.3 6.3 34
78-93-3---2- butanone 6.3 31 ND U
67-66-3-~--Chloroform 1.3 6.3 ND U
71-43-2---Benzene 1.3 6.3 ND U
79-01-6-~~-Trichloroethene 1.3 6.3 ND U
78-87-5~~-1,2-Dichloropropane 1.3 6.3 ND U
75-27-4---Bromodichloromethane 1.3 6.3 ND U
108-88-3--Toluene 1.3 6.3 ND U
79-00-5---1,1,2-Trichloroethane 1.3 6.3 ND U
127-18-4--Tetrachloroethene 1.4 6.3 ND U
124-48-1--Dibromochloromethane 1.3 6.3 ND U
100-41-4--Ethylbenzene 1.3 6.3 ND U
108-38-3--m,p-Xylene 2.5 13 ND U
95-47-6---0-Xylene 1.3 6.3 ND U
100-42-5~~-Styrene 1.3 6.3 ND U
75-25-2---Bromoform 1.9 6.3 ND U
98—82—8———Isopropy1 Benzene 1.3 6.3 ND U
79-34-5---1,1,2,2-Tetrachloroethane (1.5 6.3 ND U
1330-20-7- Xylene (total) 1.3 6.3 ND U
110-82-7--Cyclohexane 1.3 6.3 ND U
108-87-2--Methylcyclohexane 1.3 6.3 ND U

ND = Not Detected

Q = Qualifier

FORM I VOA

J
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VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15422
Client Sample ID: IR35-MW72IW

Lab Sample ID: 1542224

Lab Project Number:
Method: 8260B
Date Collected: 05/28/08

Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154222471

Level: (low/med) LOW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/03/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 5.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

Method Blank: 8060206-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.50 2.5 ND Z g c(H
75-01-4---Vinyl Chloride 0.50 2.5 1 J
75-35-4---1,1-Dichloroethene 0.50 2.5 ND U
75-15-0---Carbon disulfide 0. 2.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflulo. 2.5 ND U
67-64-1---Acetone 5. 13 8.1 J
79-20-9---Methyl acetate 0. 2.5 ND U
75-09-2---Methylene Chloride 0. 2.5 ND U
156-60-5--trans-1,2-Dichloroethene 0. 2.5 7.5
1634-04-4-Methyl-tert-butyl ether 0 2.5 ND [V
75-34-3---1,1-Dichloroethane 0 2.5 ND U
156-59-2--cis-1,2-Dichloroethene 0 2.5 79
78-93-3~--2-butanone 2. 13 ND U
67-66-3---Chloroform 0. 2.5 ND U
71-43-2---Benzene 0. 2.5 ND U
79-01-6---Trichloroethene 0. 2.5 26 -
78-87-5---1,2-Dichloropropane 0. 2.5 ND U
75-27-4---Bromodichloromethane 0. 2.5 ND U
108-88-3--Toluene 0. 2.5 ND u
79-00-5---1,1,2-Trichloroethane 0. 2.5 ND U
127-18-4--Tetrachloroethene 0. 2.5 ND U
124-48-1--Dibromochloromethane 0. 2.5 ND U
100-41-4--Ethylbenzene 0. 2.5 ND U
108-38-3--m,p-Xylene 1. 5 ND U
95-47-6---0-Xylene 0. 2.5 ND U
100-42-5--Styrene 0. 2.5 ND U
75-25-2---Bromoform 0. 2.5 ND V)
98-82~8---Isopropyl Benzene 0. 2.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0. 2.5 ND U
1330-20-7-Xylene (total) 0. 2.5 ND U
110-82-7--Cyclohexane 0. 2.5 ND U
108-87-2~~Methylcyclohexane 0. 2.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
L
/518 28



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 15422 Method: 8260B
Client Sample ID: IR35-MW72 Date Collected: 05/28/08
Lab Sample ID: 1542225 Date Received: 05/31/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154222571
Level: (low/med) LOW Analyst: JAO
% Moisture: not dec. Date Analyzed: 06/03/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

Method Blank: 8060306-BLK1

Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q

75-71-8---Dichlorodifluoromethane 0.10 0.5 ND '\wSCLH
75-01-4---Vinyl Chloride 0.10 0.5 ND 1o
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 6.9 |® W Bl
79-20-9---Methyl acetate 0.10 0.5 ND '|U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl- tert- -butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59- 2——01s 1,2- chhloroetEene 0.10 0.5 ND U
78-93-3-~-2- butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 6.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 VDo.29- |yul|Bi-
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4-~-Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m, p-Xylene 0.20 1 ND |U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82—8—-—Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2 -Tetrachloroethane _ |0.12 0.5 ND U
1330—20-7—Xy1ene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 15422 , : Method: 8260B
Client Sample ID: IR35-EB05292008 Date Collected: 05/29/08
Lab Sample ID: 1542226 Date Received: 05/31/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154222671
Level: (low/med) LOW Analyst: JAO :
% Moisture: not dec. Date Analyzed: 06/03/08
GC Column: SPBR-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8060306-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND  [Z U] CH
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0-~--Carbon disulfide 0.10 0.5 ND U
76-13-1~---1,1,2-trichloro-T1,2,2-triflul0.15 0.5 ND U .
67-64-1---Acetone 1.2 2.5 14 |PUBL
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2-~-Methylene Chloride 0.10 0.5 2.3
156-60-5--trans-1,2-Dichlorocethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 6.3 .
67-66-3~---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6~--Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.46 J
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND 8)
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND u
100-42-5--Styrene 0.10 0.5 ND U
75-25-2~---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7-~Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND = Not Detected
Q = Qualifier
FORM I VOA
4
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VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:

Client SDG No:

15422

Client Sample ID: IR35-MW39IW

Lab Sample ID: 1542227

Lab Project Number:
Method: 8260B
Date Collected: 05/30/08

Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154222771
Level: (low/med) LOW Analyst: JAO
% Moisture: not dec. Date Analyzed: 06/03/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8060306-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U3 coit
75-01-4---Vinyl. Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2~trichloro-1,2,2-triflul0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 2.6 |BU|BL
79-20-9---Methyl acetate 0.10 0.5 ND Ju
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5-~trans-1,2-Dichloroethene 0.10 0.5 0.3 J
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 1.6
78-93-3---2-butanone 0.50 2.5 ND T
67-66-3-~~-Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 6.6 T | MSL
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5-~--1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 1.6 W|BL
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-~-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 0.68
108-38-3--m,p-Xylene 0.20 1 ND [V
95-47-6---0-Xylene 0.10 0.5 0.41 J
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8-~--Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane _ |0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 0.41 J
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND, U
ND = Not Detected
Q = Qualifier
FORM I VOA
a .
[ 7 15
7!5/0 )



2

1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 15422 Method: 8260B

Client Sample ID: IR35-MW62 Date Collected: 05/29/08

Lab Sample ID: 1542228 Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154222871

Level: (low/med) LOW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/03/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 5.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

Method Blank: 8060206-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.50 2.5 ND X uchH
75-01-4---Vinyl Chloride 0.50 2.5 16
75-35-4---1,1-Dichloroethene 0.50 2.5 ND U
75-15-0~---Carbon disulfide - 0.50 2.5 ND U
76-13-1~--1,1,2-trichloro-1,2,2-triflul0.75 2.5 ND U
67-64-1~---Acetone 5.8 13 13
79-20-9---Methyl acetate 0.50 2.5 ND U
75-09-2-~--Methylene Chloride 0.50 2.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.50 2.5 2.6
1634~04-4-Methyl-tert-butyl ether 0.50 2.5 ND U
75-34-3---1,1-Dichloroethane 0.50 2.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.50 2.5 100
78-93-3---2-butanone 2.5 13 ND U
67-66-3-~-Chloroform 0.50 2.5 ND U
71-43-2---Benzene 0.50 2.5 ND U
79-01-6---Trichloroethene 0.50 2.5 1.7 J
78-87-5---1,2-Dichloropropane 0.50 2.5 ND U
75-27-4---Bromodichloromethane 0.50 2.5 ND U
108-88-3--Toluene 0.50 2.5 ND U
79-00-5---1,1,2-Trichloroethane 0.50 2.5 ND U
127-18-4--Tetrachloroethene 0.55 2.5 ND U
124-48-1--Dibromochloromethane 0.50 2.5 ND U
100-41-4--Ethylbenzene 0.50 2.5 ND U
108-38-3~-m,p-Xylene 1.0 5 ND U
95-47-6-~--0-Xylene 0.50 2.5 ND U
100-42-5--Styrene 0.50 2.5 ND U
75-25-2---Bromoform 0.75 2.5 ND V)
98-82-8---Isopropyl Benzene 0.50 2.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.60 2.5 ND U
1330-20-7-Xylene (total) 0.50 2.5 ND U
110-82-7--Cyclohexane 06.50 2.5 ND U
108-87-2~-Methylcyclohexane 0.50 2.5 ND U.

ND = Not Detected

Q = Qualifier

FORM I VOA



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15422
Client Sample ID: IR35-MWO3DW

Lab Sample ID: 1542229

Lab Project Number:
Method: 8260B
Date Collected: 05/29/08

Date Received: 05/31/08

Algle

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154222971

Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 06/03/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

Method Blank: 8060306-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluocromethane 0. 0.5 ND B Uus|cH
75-01-4---Vinyl Chloride 0. 0.5 ND U
75-35-4---1,1-Dichloroethene 0. 0.5 ND 8]
75-15-0---Carxbon disulfide 0. 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflulo. ‘0.5 ND U
67-64-1---Acetone 1. 2.5 3.4 |[pru|BL
79-20-9---Methyl acetate 0. 0.5 ND U
75-09-2---Methylene Chloride 0. 0.5 ND U
156-60-5~-trans-1,2-Dichloroethene 0. 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0. 0.5 ND U
75-34-3-~-1,1-Dichloroethane 0. 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0. 0.5 0.32 J
78-93-3---2-butanone 0. 2.5 ND U
67-66-3---Chloroform 0. 0.5 ND U
71-43-2---Benzene 0. 0.5 ND U
79-01-6---Trichloroethene 0. 0.5 ND 8]
78-87-5---1,2-Dichloropropane 0. 0.5 ND U
75-27-4---Bromodichloromethane 0. 0.5 , ND U
108-88-3--Toluene 0. 0.5 N g2 |FuU|BL
79-00-5---1,1,2-Trichloroethane 0. 0.5 ND U
127-18-4~-Tetrachloroethene 0. 0.5 ND 8)
124-48-1--Dibromochloromethane 0. 0.5 ND U
100-41-4--Ethylbenzene 0. 0.5 ND U
108-38-3--m,p-Xylene 0. 1 ND U
95-47-6---0-Xylene 0. 0.5 ND U
100-42-5--Styrene 0. 0.5 ND U
75-25-2---Bromoform 0. 0.5 ND U
98-82-8---Isopropyl Benzene 0. 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0. 0.5 ND U
1330-20-7-Xylene (total) 0. 0.5 ND U
110-82-7~-Cyclochexane 0. 0.5 ND U
108-87-2--Methylcyclohexane 0. 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I vOoaA
L
3 10



VOLATILE ORGANIC COMPOUNDS
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, CTO-215 SDG #: 15437
Client: CH2M HILL, Inc., Virginia Beach, Virginia Date: July 10, 2008
Laboratory: CompuChem, Cary, North Carolina Reviewer: _Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix
1 IR35-MW32IW 1543701 Water
1DL IR35-MW32IWDL 1543701DL Water
2 IR35-MW09 1543702 Water
3 IR35-MW09D 1543703 Water
4 IR35-MWO09IW 1543704 Water
5 IR35-MW66D 1543705 Water
SDL IR35-MW66DDL 1543705DL Water
6 IR35-MW66 1543706 Water
6DL IR35-MW66DL 1543706DL Water
7 IR35-MW 14 1543707 Water
7DL IR35-MW14DL 1543707DL Water
8 IR35-MW14IW 1543708 Water
9 IR35-MWS811W 1543709 Water
10 IR35-MW491W 1543710 Water
10DL IR35-MW49IWDL 1543710DL Water
11 IR35-MW04 1543711 Water
12 IR35-MW80DW 1543712 Water
13 IR35-MW01DW 1543713 Water
14 IR35-MW04D 1543714 Water
15 IR35-MW10 1543715 Water
15DL IR35-MW10DL 1543715DL Water
16 IR35-MW32 1543716 Water
17 IR35-MW02 1543717 Water
18 IR35-MW06 1543718 Water
19 IR35-MWS80IW 1543719 Water
19DL IR35-MWS80IWDL 1543719DL Water
20 IR35-TB053008 1543720 Water
21 IR35-MW60 1543721 Water
21MS IR35-MW60MS 1543721MS Water
21MSD IR35-MW60MSD 1543721MSD Water

The USEPA “National Function Guidelines for Low Concentration Organic Data Review”, June
2001 was used in evaluating the data in this summary report.

| 156 Jamestown Road, Suite A + Williamsburg, Virginia 23185 * Telephone: 757-564-0090 ¢ Fax:757-564-0086 * www.env-data.com



Holding Times - All samples were analyzed within 14 days for preserved water samples.

GC/MS Tuning - All of the BFB tunes in the initial and continuing calibrations met the percent
relative abundance criteria.

Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF values.

Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF values
except the following.

CCAL Date Compound %D/RRF Qualifier Affected Samples
06/04/08 1121 Dichlorodifluoromethane 55.78%D I/as IDL, 5DL, 6DL, 7DL, 8,
15DL
06/04/08 2245 Methyl acetate 59.87%D Jay 10DL, 16-21
06/05/08 Methyl acetate 54.95%D Jay 19DL

Surrogates - All samples exhibited acceptable surrogate recoveries.

MS/MSD - The MS/MSD sample exhibited acceptable %R and RPD values.

Laboratory Control Sample - The LCS samples exhibited acceptable %R values except the
following.

LCSID Compound %R Qualifier Affected Samples
VGBLCS Methyl acetate 162%/0k/Ok None All associated ND
VUVLCS Methyl acetate 156%/160%/0k None All associated ND

Internal Standard (IS) Area Performance - All internal standards met response and retention time
(RT) criteria.

Method Blank - The method blanks exhibited the following contamination.

Blank ID Compound Conc. Action Level | Qualifier Affected Samples
ug/L ug/L

VBLKGX Methylene chloride 0.14 14 U SDL, 6DL, 7DL, 8, 15DL
(06/04/08)

VBLKUV Acetone 15 15 None All associated samples ND
(06/05/08)

Methylene chloride 0.17 1.7 U 19DL
Environmental Data Services, Inc. 2 Camp Lejeune, CTO-215

July 10, 2008 SDG #: 15437 - Volatiles




Trip, Field, Equipment Blank - Field QC results are summarized below.

Blank ID Compound Conc. Action Level | Qualifier Affected Samples
ug/L ug/L
IR35- Acetone 2.8 28 U 1, 1DL, 2-5, 5DL, 6, 6DL, 7,
TB053008 7DL, 8-15, 15DL, 16-19, 21
Cis-1,2-Dichloroethene 0.14 0.70 U 9,13

Field Duplicates - Field duplicate results are summarized below.

Compound IR35-MW09 IR35-MW09D RPD Qualifier
ug/L ug/L
Toluene 0.27 0.19 35% None
Compound IR35-MW04 IR35-MW04D RPD Qualifier
ug/L ug/L
Toluene 0.22 0.2 10% None
Compound IR35-MW66 IR35-MW66D RPD Qualifier
ug/L ug/L
Carbon disulfide 05U 0.11 NC None
cis-1,2- 31 28 10% None
Dichloroethene
trans-1,2- 6.3 6.8 8% None
Dichloroethene
Trichloroethene 7.6 7.9 1% None
Toluene 0.5U 0.14 NC None
1,1,2- 0.33 04 19% None
Trichloroethane
Tetrachloroethene 1.8 1.9 5% None
1,1,2,2- 1.3 1.5 14% None
Tetrachloroethane

Tentatively Identified Compounds (TICs) - The samples were not analyzed for TICs.

Compound Quantitation - Several samples exhibited high concentrations of target compounds

and were flagged (E) by the laboratory. The laboratory diluted and reanalyzed these samples. The
reviewer replaced the original results with the dilution results. The original Form Is should be
used for reporting purposes.

Environmental Data Services, Inc.

July 10, 2008

Camp Lejeune, CTO-215
SDG #: 15437 - Volatiles




1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:

Client SDG No:
Client Sample ID:

15437
IR35-MW32IW

Lab Sample ID: 1543701

Sample wt/vol: 25 (g/ml) ML
Level : (low/med) LOW

% Moisture: not dec.

GC Column: SPB-624 ID: 0.32 (mm)
Soil Extract Volume: (uly)

Method Blank:

8060310-BLK1

Lab Project Number:
Method: 8260B

Date Collected: 05/30/08

Date Received: 05/31/08
Lab File ID: 154370171

Analyst: TD

Date Analyzed: 06/04/08

Dilution Factor: 1.0

Soil Aliquot Volume:

—

(uL)

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75—01—4——-Viny1 Chloride 0.10 0.5 0.97
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul0.15 0.5 ND U .
67-64-1---Acetone 1.2 2.5 2.9 u |BL
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 7.6
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethéne  |0.10 0.5 58 F6—8 RIDL
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 2
79-01-6---Trichloroethene 0.10 0.5 21 -
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.68
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND T
127-18-4--Tetrachloroethene 0.11 0.5 1.4
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND V)
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 0.15 J
79-34-5---1,1,2,2-Tetrachloroethane | 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND u

ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC 'tﬂ,

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project 1ID: Lab Project Number:

Client SDG No: 15437 Method: 8260B

Client Sample ID: IR35-MW32IWDL Date Collected: 05/30/08

Lab Sample ID: 1543701 Date Received: 05/31/08
Sample wt/vol: 25 (g/ml) ML Lab File ID:  1543701D71
Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 06/ 4/08 tﬁﬂgl
GC Column: SPB-624 ID: 0.32 {mm) Dilution Factor: /A.

Soil Extract Volume: (uL) Soil Aliquot VYdblume: __ (uL)
Method Blank: 8060406-BLK1

Reportin Results

CAS NO. COMPOUND MDL Limit UZ/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.50 2.5 ND [7uglccH
75-01-4---Vinyl Chloride 0.50 2.5 ND U
75-35-4---1,1-Dichloroethene 0.50 2.5 ND U
75-15-0---Carbon disulfide 0.50 2.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul0.75 2.5 ND U
67-64-1---Acetone 5. 13 15 |z u|BiL
79-20-9---Methyl acetate 0. 2.5 ND U
75-09-2---Methylene Chloride 0. 2.5 ND U
156-60-5-~-trans-1,2-Dichloroethene 0. 2.5 2.4 DJ
1634-04-4-Methyl-tert-butyl ether o/ 2.5 ND U
75-34-3---1,1-Dichloroethane . 2.5 ND U
156-59-2-~-cis-1,2-Dichloroethene /10.50 2.5 @ D
78-93-3---2-butanone 2.5 13 D 8)
67-66-3---Chloroform / |0.50 2.5 ND U
71-43-2-~-Benzene / 0.50 2.5 ND U
79-01-6---Trichloroethene / 0.50 2.5 6.3 D
78-87-5---1,2-Dichloropropane 0.50 2.5 ND U
75-27-4---Bromodichloromethane / 0.50 2.5 ND U
108-88-3--Toluene 0.50 2.5 ND U
79-00-5---1,1,2~-Trichloroetha 0.50 2.5 ND U
127-18-4--Tetrachloroethene 0.55 2.5 ND u
124-48-1--Dibromochlorometh#ne 0.50 2.5 ND U
100-41-4-~-Ethylbenzene 0.50 2.5 ND U
108-38-3--m,p-Xylene / 1.0 5 ND 8)
95-47-6---0-Xylene / 0.50 2.5 ND U
100-42-5--Styrene / 0.50 2.5 ND U
75-25-2---Bromoform / 0.75 2.5 ND U
98-82-8---Isopropyl Bénzene 0.50 2.5 ND U
79-34-5---1,1,2,2-Tefrachloroethane  [0.60 2.5 ND U
1330-20-7- Xylene (total) 0.50 2.5 ND U
110-82-7--Cyclohexane 0.50 2.5 ND U
108-87-2--Methylcyclohexane 0.50 2.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15437
Client Sample ID: IR35-MWO09

Lab Sample ID: 1543702
Sample wt/vol: 25 (g/ml) ML
Level: (low/med) LOW

o
)

Moisture: not dec.

GC Column: SPB-624 ID: 0.32 (mm)

Lab Project Number:
Method: 8260B
Date Collected: 05/29/08

Date Received: 05/31/08
Lab File ID: 154370271
Analyst: TD

Date Analyzed: 06/04/08
Dilution Factor: 1.0

Soil Extract Volume: (ulL) Soil Aliquot Volume: (ul)
Method Blank: 8060310-BLK1
Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND 11U
67-64-1---Acetone 1.2 2.5 ND a1 Z Wl éL
79-20-9---Methyl acetate 0.10 0.5 ND V)
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2-~--Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.27 J
79-00-5---1,1,2-Trichlorocethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) ~ ]0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87~2--Methylcyclohexane 0.10 0.5 ND o)

ND = Not Detected
Q = Qualifier

FORM I VOA
10 [08 15



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:

Lab Project Number:

Client SDG No: 15437 Method: 8260R

Client Sample ID: IR35-MWO0O9D Date Collected: 05/29/08

Lab Sample ID: 1543703 Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154370371

Level: (low/med) LOW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/04/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (ul) Soil Aliquot Volume: (ulL)

Method Blank: 8060310-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U ,
67-64-1---Acetone 1.2 2.5 2.8 TR
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2- chhloroetHene 0.10 0.5 ND U
1634-04-4-Methyl- tert -butyl ether = |0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59- 2——01s 1,2-Dichloroethene |0.10 0.5 ND U
78-93-3---2- butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5~--1,2-Dichloropropane 0.10 0.5 ND 10
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.19 J
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ‘ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane  [0.12 0.5 ND U
1330-20-7- Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND 9)
108-87-2-~-Methylcyclohexane 0.10 0.5 ND V)

ND = Not Detected
Q = Qualifier

FORM I VOA
LLJ
7!10 16



1AWC

4

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:

Client SDG No:

15437

Lab Project Number:
Method: 8260B

Client Sample ID: IR35-MWO9IW Date Collected: 05/29/08
Lab Sample ID: 1543704 Date Received: 05/31/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154370471
Level: (low/med) LOW Analyst: TD
% Moisture: not dec. Date Analyzed: 06/04/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8060310-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L 0
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 0.11 J
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 | 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul0.15 0.5 ND U )
67-64-1---Acetone 1.2 2.5 ND 2=x |Fulh-
79-20~-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 2.1
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--¢cis-1,2-Dichloroethene 0.10 0.5 10
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 2.9
79-01-6---Trichloroethene 0.10 0.5 0.4 J
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.53
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 0.16 J
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6~--0-Xylene 0.10 0.5 0.12 J
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) ~ 10.10 0.5 0.12 Jd
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND = Not Detected
Q = Qualifier
FORM I VOA
gl 10’0? 17



1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 15437 Method: 8260B

Client Sample ID: IR35-MW66D Date Collected: 05/30/08

Lab Sample ID: 1543705 Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154370571

Level: (low/med) LOW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/04/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aligquot Volume: (ulL)

Method Blank: 8060310-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 0.11 J
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 MD =3 | F w|él
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2~---Methylene Chloride 0.10 0.5 ND U
156-60-5-~-trans-1,2-Dichloroethene 0.10 0.5 6.8
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U )
156-59-2~--cis-1,2-Dichloroethene 0.10 0.5 28 2——F R|PL
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3~---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 7.9
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.14 J
79-00-5---1,1,2-Trichloroethane 0.10 0.5 0.4 J
127-18-4--Tetrachloroethene 0.11 0.5 1.9 -
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND 8)
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42~-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 1.5
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
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VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project 1ID:
Client SDG No: 15437
Client Sample ID: IR35-MW66DDL

Lab Project Number:
Method: 8260B
Date Collected: 05/30/08

Lab Sample ID: 1543705 Date Received: 05/31/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 1543705D71
Level: (low/med) LOW Analyst: JAO L&Q@/
% Moisture: not dec. Date Analyzed: 06/04/08 R \wl/
GC Column: SPRBR-624 ID: 0.32 (mm) Dilution Factor: 1.7 6719yw
Soil Extract Volume: (uL) Soil Aliquot Volume (uL)
Method Blank: 8060406-BLK1
Reportin Results
CAS NO. COMPOUND MDL Limit UGZ/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.17 .84 ND P4
75-01-4---Vinyl Chloride 0.17 0.84 1.4 D
75-35-4---1,1-Dichloroethene 0.17 0.84 ND U
75-15-0---Carbon disulfide 0.17 0.84 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflulo0. 0.84 ND U ,
67-64-1---Acetone 1. 4.2 ND 3-8~ |Bg |u bC
79-20-9---Methyl acetate 0. 0.84 ND 9)
75-09-2---Methylene Chloride 0. 0.84 Np =22 BB (U bL
156-60-5-~-trans-1,2-Dichloroethene 0 0.84 6.2 D
1634-04-4-Methyl-tert-butyl ether . 0.84 ND U
75-34-3---1,1-Dichloroethane A0.17 0.84 ND U
156-59-2--cis-1, 2-Dichloroethene Z|0.17 0.84 (28) |D
78-93-3---2-butanone 0.84 4.2 ND U
67-66-3---Chloroform / 0.17 0.84 ND U
71-43-2---Benzene / 0.17 0.84 ND U
79-01-6---Trichloroethene / 0.17 0.84 7.2 D
78-87-5---1,2-Dichloropropane 0.17 0.84 ND U
75—27—4—--Bromodichloromethan§7 0.17 0.84 ND U
108-88-3--Toluene 0.17 0.84 ND U
79-00-5---1,1,2-Trichloroethéne 0.17 0.84 0.35 DJ
127-18-4--Tetrachloroethen 0.18 0.84 1.8 D
124-48-1--Dibromochloromethane 0.17 0.84 ND V)
100-41-4--Ethylbenzene 0.17 0.84 ND U
108-38-3~-m,p-Xylene / 0.33 1.7 ND U
95-47-6---0-Xylene / 0.17 0.84 ND U
100-42-5--Styrene / 0.17 0.84 ND U
75-25-2---Bromoform / 0.25 0.84 ND U
98-82-8---Isopropyl /Benzene 0.17 0.84 ND U
79-34~-5---1,1,2,2-Tetrachloroethane 0.20 0.84 1.5 D
1330-20-7-Xylene otal) 0.17 0.84 ND U
110-82-7--Cyclohgxane 0.17 0.84 ND 8]
108-87-2--Methy)Ycyclohexane 0.17 0.84 ND U
ND = Not Detecfed
0 = Quali?i;fz
FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15437
Client Sample ID: IR35-MW66

Lab Project Number:

Method: 8260B

Date Collected: 05/30/08

Lab Sample ID: 1543706 Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154370671

Level: (low/med) LOW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/04/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

Method Blank: 8060310-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 3.3 | L
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 6.3
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 3 26—7E R|PL
78-93-3-~--2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 7.6
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND U
79-00-5---1,1,2~-Trichloroethane 0.10 0.5 0.33 J
127-18-4-~~-Tetrachloroethene 0.11 0.5 1.8
124-48-1--Dibromochloromethane 0.10 0.5 ND [
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6~--0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 1.3
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
va
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 15437 Method: 8260B
Client Sample ID: IR35-MW66DL Date Collected: 05/30/08
Lab Sample ID: 1543706 Date Received: 05/31/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 1543706D71
Level: (low/med) LOW Analyst: JAO ,
% Moisture: not dec. Date Analyzed: 06/04/08 V{ ﬂ(ﬂlJL

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor:

Soil Extract Volume: (uL) Soil Aliquot ¥olume: (ul)
Method Blank: 8060406-BLK1

Reporti Results

CAS NO. COMPOUND MDL  Limit UG/L Q
75-71-8--~-Dichlorodifluoromethane . 0.74 ND 7w e
75-01-4---Vinyl Chloride . 0.74 ND U
75-35-4---1,1-Dichloroethene . 0.74 ND 9]
75-15-0---Carbon disulfide . 0.74 ND U
76-13-1---1,1,2-trichloro-1,2,2-txrifluo0. 0.74 ND U
67-64-1---Acetone ) 3.7 7.7 |p wbL
79-20-9---Methyl acetate . 0.74 ND U | .
75-09-2---Methylene Chloride / 0.74 ND o8 pas |UD!
156-60-5--trans-1,2-Dichloroethene . 0.74 7 D
1634-04-4-Methyl-tert-butyl ether 0.15 0.74 ND U
75-34-3---1,1-Dichloroethane 0.15 0.74 N U
156-59-2--cis-1,2-Dichloroethene 0.15 0.74 égl ) |D
78-93-3---2-butanone 0.74 3.7 U
67-66-3---Chloroform / 0.15 0.74 ND U
71-43-2---Benzene / 0.15 0.74 ND U
79-01-6---Trichloroethene / 0.15 0.74 8.1 D
78-87-5---1,2-Dichloropropane 0.15 0.74 ND U
75-27-4---Bromodichlorometha 0.15 0.74 ND U
108-88-3--Toluene 0.15 0.74 0.15 DJ
79-00-5---1,1,2-Trichloroethane 0.15 0.74 0.37 DJ
127-18-4--Tetrachloroethene 0.16 0.74 1.8 D
124-48-1--Dibromochloromgthane 0.15 0.74 ND U
100-41-4--Ethylbenzene 0.15 0.74 ND U
108-38-3--m,p-Xylene / 0.29 1.5 ND U
95-47-6---0-Xylene / 0.15 0.74 ND U
100-42-5--Styrene / 0.15 0.74 ND U
75-25-2---Bromoform/ 0.22 0.74 ND U
98-82-8---Isopropy4L Benzene 0.15 0.74 ND U
79-34-5---1,1,2,2¢/Tetrachloroethane 0.18 0.74 1.7 D
1330-20-7-Xylene/ (total) 0.15 0.74 ND U
110~-82-7--Cyclghexane 0.15 0.74 ND U
108-87-2--Metb{lcyclohexane 0.15 0.74 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA

i
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GC Column: SPB-624

1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15437
Client Sample ID: IR35-MW14

Lab Sample ID: 1543707
Sample wt/vol: 25
Level: (low/med) LOW

(g/ml) ML

Moisture: not dec.
ID: 0.32 (mm)

Soil Extract Volume: (ulL)
Method Blank: 8060310-BLK1

Lab Project Number:
Method: 8260B

Date Collected: 05/30/08

Date Received: 05/31/08
Lab File ID:
Analyst: TD

Date Analyzed: 06/04/08
Dilution Factor: 1.0

Soil Aliquot Volume:

154370771

FORM I VOA

oy

'v-7}ro'08

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8~~-Dichlorodifluoromethane 0. 0.5 ND U
75-01-4---Vinyl Chloride 0. 0.5 ND U
75-35-4---1,1-Dichloroethene 0. 0.5 0.58
75-15-0~--Carbon disulfide 0. 0.5 ND U
76-13-1-~--1,1,2-trichloro-1,2,2-triflIu|o0. 0.5 ND U .
67-64-1---Acetone 1. 2.5 2.8 _ 4
79-20-9---Methyl acetate 0. 0.5 ND U
75-09-2--~Methylene Chloride 0. 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0. 0.5 14
1634-04-4-Methyl-tert-butyl ether 0. 0.5 ND [
75-34-3--~-1,1-Dichloroethane 0. 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0. 0.5 1S0 150 |8 R
78-93-3---2-butanone 0. 2.5 ND U
67-66-3~-~-Chloroform 0. 0.5 ND 8]
71-43-2---Benzene 0. 0.5 ND 8
79-01-6---Trichloroethene 0. 0.5 24 27 E-R]
78-87-5---1,2-Dichloropropane 0. 0.5 ND U
75-27-4---Bromodichloromethane 0. 0.5 ND U
108-88-3--Toluene 0. 0.5 0.12 J
79-00-5---1,1,2-Trichloroethane 0. 0.5 ND u
127-18-4--Tetrachloroethene 0. 0.5 ND U
124-48-1--Dibromochloromethane 0. 0.5 ND U
100-41-4--Ethylbenzene 0. 0.5 ND [§)
108-38-3--m,p-Xylene 0. 1 ND U
95-47-6---0-Xylene 0. 0.5 ND U
100-42-5--Styrene 0. 0.5 ND u
75-25-2---Bromoform 0. 0.5 ND U
98-82-8---Isopropyl Benzene 0. 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0. 0.5 ND U
1330-20-7-Xylene (total) 0. 0.5 ND U
110-82-7--Cyclohexane 0. 0.5 ND 8]
108-87-2--Methylcyclohexane 0. 0.5 ND U

ND = Not Detected
Q = Qualifier
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project 1ID: Lab Project Number:

Client SDG No: 15437 Method: 8260B

Client Sample ID: IR35-MW14DL Date Collected: 05/30/08

Lab Sample ID: 1543707 Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 1543707D71

Level : (low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 06/04/08 bb&ﬁ;

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 8.

Soil Extract Volume: (ul) i igot Volume: _ (ul)

Method Blank: 8060406-BLK1

Results

CAS NO. COMPOUND UG/L Q
75-71-8---Dichlorodifluoromethane 0.83 4 4.2 ND LT T el
75-01-4---Vinyl Chloride 0. 4.2 0.96 DJ
75-35-4---1,1-Dichloroethene 0. 4.2" ND U
75-15-0---Carbon disulfide 0. 4.2 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul|l. 4.2 ND U .
67-64-1---Acetone 9 21 55 |pulbL
79-20-9---Methyl acetate . 4.2 ND U _
75-09-2---Methylene Chloride 10.83 4.2 ND 2-6 DIB (WAL
156-60-5--trans-1,2-Dichloroethene 0.83 4.2 14 D
1634-04-4-Methyl- —tert- -butyl ether 0.83 4.2 ND U
75-34-3---1,1-Dichloroethane 0.83 4.2 NT) U
156-59-2--cis-1,2-Dichloroethene 0.83 4.2 D
78-93—3—--2—butanone 4.2 21 D U
67-66-3---Chloroform / 0.83 4.2 ND U
71-43-2---Benzene / 0.83 4.2 » U
79-01-6---Trichloroethene / 0.83 4.2 2 D
78-87-5---1,2-Dichloropropa 0.83 4.2 ) U
75-27—4~*—BromodichloromeE?Zﬁe 0.83 4.2 ND U
108-88-3--Toluene 0.83 4.2 ND U
79-00-5---1,1,2-Trichloroféthane 0.83 4.2 ND U
127-18-4--Tetrachloroethfne 0.92 4.2 ND U
124-48-1--Dibromochlorofiethane 0.83 4.2 ND U
100-41-4--Ethylbenzen 0.83 4.2 ND U
108-38-3--m,p-Xylene 1.7 8.3 ND U
95-47-6---0-Xylene / 0.83 4.2 ND U
100-42-5--Styrene / 0.83 4.2 ND U
75-25-2---Bromofofm 1.2 4.2 ND U
98-82-8--~Isopropyl Benzene 0.83 4.2 ND U
79-34-5---1,1,2,2-Tetrachloroethane  [1.00 4.2 ND U
1330-20-7- Xylene (total) 0.83 4.2 ND U
110-82-7--Cyclohexane 0.83 4.2 ND U
108-87-2--Methylcyclohexane 0.83 4.2 ND U

ND = Not Detected

Q = Qualifier

FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project 1ID:

Client SDG No:
Client Sample ID:

15437
IR35-MW14IW

Lab Project Number:
Method: 8260B

Date Collected: 05/30/08

Lab Sample ID: 1543708 Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 1543708D71

Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 06/04/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 4.2

Soil Extract Volume: (ulL) Soil Aliquot Volume: (ulL)

Method Blank: 8060406-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodiftluoromethane 0. 2.1 ND }ZujCLH
75-01-4---Vinyl Chloride 0. 2.1 2.7
75-35-4---1,1-Dichloroethene 0. 2.1 ND U
75-15-0---Carbon disulfide 0. 2.1 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|o0. 2.1 ND U
67-64-1---Acetone 4. 10 17 u | 6L
79-20-9---Methyl acetate 0. 2.1 ND U
75-09-2---Methylene Chloride 0. 2.1 NDe-73 |IB MAL
156-60-5--trans-1,2-Dichloroethene 0. 2.1 4.2
1634-04-4-Methyl-tert-butyl ether 0. 2.1 ND U
75-34-3---1,1-Dichloroethane ' 0. 2.1 ND U
156-59-2--¢cis-1,2-Dichloroethene 0. 2.1 55
78-93-3---2-butanone 2. 10 ND U
67-66-3---Chloroform 0. 2.1 ND 3)
71-43-2---Benzene 0. 2.1 0.84 J
79-01-6---Trichloroethene 0. 2.1 4.3
78-87~5---1,2-Dichloropropane 0. 2.1 ND U
75-27-4---Bromodichloromethane 0. 2.1 ND U
108-88-3--Toluene 0. 2.1 ND U
79-00-5---1,1,2-Trichloroethane 0. 2.1 ND U
127-18-4--Tetrachloroethene 0. 2.1 ND U
124-48-1--Dibromochloromethane 0. 2.1 ND U
100-41-4--Ethylbenzene 0. 2.1 ND U
108-38-3--m,p-Xylene 0. 4.2 ND U
95-47-6---0-Xylene 0. 2.1 ND U
100-42-5--Styrene 0. 2.1 ND U
75-25-2---Bromoform 0. 2.1 ND U
98-82-8---Isopropyl Benzene 0. 2.1 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0. 2.1 ND U
1330-20-7-Xylene (total) C. 2.1 ND U
110-82-7--Cyclohexane 0. 2.1 ND 8)
108-87-2--Methylcyclohexane 0. 2.1 ND U

ND = Not Detected

Q = Qualifier

FORM I VOA

&;}Afz), od
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15437
Client Sample ID: IR35-MW81IW

Lab Sample ID: 1543709

Lab Project Number:
Method: 8260B
Date Collected: 05/30/08

Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154370971

Level: (low/med) LOW Bnalyst: TD

% Moisture: not dec. Date Analyzed: 06/04/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)

Method Blank: 8060310-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4--~-1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13~1---1,1,2-trichloro-1,2,2-trifIu|0.15 0.5 ND 1)
67-64-1---Acetone 1.2 2.5 2.8 ulée
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5~--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1, 2-Dichloroethene 0.10 0.5 ND o=28- |J w (bl
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 0.92 -
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.14 J
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6-~--0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
W
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:

Client SDG No:
Client Sample 1ID:

15437
IR35-MW491IW

Lab Project Number:
Method: 8260B
Date Collected: 05/29/08

Lab Sample ID: 1543710 Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154371071

Level: (low/med) LOW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/04/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)

Method Blank: 8060310-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0. 0.5 ND [§]
75-01-4---Vinyl Chloride 0. 0.5 1.2
75-35-4---1,1-Dichloroethene 0. 0.5 ND U
75-15-0---Carbon disulfide 0. 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|o. 0.5 ND U
67-64-1---Acetone 1. 2.5 VD 22 Z W|6lv
79-20-9---Methyl acetate 0. 0.5 ND U
75-09-2---Methylene Chloride 0. 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0. 0.5 1.7
1634-04-4-Methyl-tert-butyl ether 0. 0.5 ND U
75-34-3---1,1-Dichloroethane 0. 0.5 ND U
156-59-2--cigs-1,2-Dichloroethene 0. 0.5 llo #s—1& R{DL
78-93-3---2-butanone 0. 2.5 ND U
67-66-3---Chloroform 0. 0.5 ND U
71-43-2---Benzene 0. 0.5 0.13 J
79-01-6---Trichloroethene 0. 0.5 3.7
78-87-5---1,2-Dichloropropane 0. 0.5 ND U
75-27-4---Bromodichloromethane 0. 0.5 ND U
108-88-3-~Toluene 0. 0.5 0.43 J
79-00-5---1,1,2-Trichloroethane 0. 0.5 ND U
127-18-4--Tetrachloroethene 0. 0.5 ND U
124-48-1--Dibromochloromethane 0. 0.5 ND U
100-41-4--Ethylbenzene 0. 0.5 ND U
108-38-3--m,p-Xylene 0. 1 ND U
95-47-6---0-Xylene 0. 0.5 ND 9)
100-42-5--Styrene 0. 0.5 ND U
75-25-2---Bromoform 0. 0.5 ND U
98-82-8---Isopropyl Benzene 0. 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0. 0.5 ND U
1330-20-7-Xylene (total) 0. 0.5 ND U
110-82-7--Cyclohexane 0. 0.5 ND U
108-87-2--Methylcyclohexane 0. 0.5 ND 9)
ND = Not Detected
Q = Qualifier

FORM I VOA
qim[38 26



1AWC

[ODt

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15437
Client Sample ID: IR35-MW49IWDL

Lab Project Number:
Method: 8260B
Date Collected: 05/29/08

Lab Sample ID: 1543710 Date Received: 05/31/08
Sample wt/vol: 25 (g/ml) ML Lab File ID:  1543710D371
Level: (low/med) LOW Analyst: TD
uet -
% Moisture: not dec. Date Analyzed: /05/08 .
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factgf: 7.1 ik
Soil Extract Volume: (uL) Soil Aliqug¥ Volume: (ulL)
Method Blank: 8060409-BLK1
Repor¥ing Results
CAS NO. COMPOUND MDL Limj£f UG/L UG/L Q
75-71-8~---Dichlorodifluoromethane 0.71 f/ 3.6 ND U
75-01-4---Vinyl Chloride 0. 3.6 1.6 DJ
75-35-4---1,1-Dichloroethene 0. 3.6 ND U
75-15-0---Carbon disulfide 0. 3.6 ND U
76-13-1~-~--1,1,2-trichloro-1,2,2-triflull. 3.6 ND U
67-64-1---Acetone 8 18 ND U
79-20-9---Methyl acetate . 3.6 ND ¥ U7 C(H
75-09-2---Methylene Chloride /0.71 3.6 ND ‘U
156-60-5--trans-1,2-Dichloroethene 0.71 3.6 1.9 DJ
1634-04-4-Methyl-tert-butyl ether 0.71 3.6 ND U
75-34-3---1,1-Dichloroethane 0.71 3.6 _|U
156-59-2--cis-1,2-Dichloroethene 0.71 3.6 ém\g_é) D
78-93-3---2-butanone 3.6 18 U
67-66-3---Chloroform / 0.71 3.6 ND U
71-43-2~--Benzene / 0.71 3.6 ND U
79-01-6---Trichloroethene / 0.71 3.6 4.7 D
78-87-5---1,2-Dichloropropan 0.71 3.6 ND U
75-27-4---Bromodichloromethgne 0.71 3.6 ND U
108-88~3--Toluene 0.71 3.6 ND U
79-00-5---1,1,2-Trichloroé¢thane 0.71 3.6 ND U
127-18-4--Tetrachloroeth¢gne 0.79 3.6 ND U
124-48-1--Dibromochloropethane 0.71 3.6 ND U
100-41-4--Ethylbenzene 0.71 3.6 ND U
108-38-3--m,p-Xylene / 1.4 7.1 ND U
95-47-6---0-Xylene / 0.71 3.6 ND u
100-42-5--Styrene [/ 0.71 3.6 ND U
75-25-2---Bromofor 1.1 3.6 ND U
98-82-8---Isoprop Benzene 0.71 3.6 ND U
79-34-5---1,1,2,2/Tetrachloroethane 0.86 3.6 ND U
1330-20-7-Xylene/ (total) 0.71 3.6 ND U
110-82-7-~Cyclohexane 0.71 3.6 ND U
108-87-2--Meth¥lcyclohexane 0.71 3.6 ND U
ND = Not Detefted
Q = Qualifjfr
FORM I VOA
WO‘ 09 27



1AWC

I

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15437
Client Sample ID: IR35-MW04

Lab Sample ID: 1543711
Sample wt/vol: 25 (g/ml) ML
Level: (Low/med) LOW

°
3

Moisture: not dec.

GC Column: SPB-624 ID: 0.32 (mm)

Soil Extract Volume: (ulL)
Method Blank: 8060310-BLK1

Lab Project Number:
Method: 8260B
Date Collected: 05/30/08

Date Received: 05/31/08
Lab File 1ID: 154371171
Analyst: TD

Date Analyzed: 06/04/08
Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L 0]
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND V)
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 3.5 | Be
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--¢cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5~~-1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.22 J
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND §)
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
QO = Qualifier
FORM I VOA
N
,7fmf0% 12



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project 1ID:
Client SDG No: 15437
Client Sample ID: IR35-MWS80DW

Lab Sample ID: 1543712
Sample wt/vol: 25 (g/ml) ML
Level: (low/med) LOW

o
)

Moisture: not dec.

GC Column: SPB-624 ID: 0.32 (mm)

Lab Project Number:
Method: 8260B
Date Collected: 05/30/08

Date Received: 05/31/08
Lab File ID: 154371271
Analyst: TD

Date Analyzed: 06/04/08
Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8060310-BLK1
Reporting Results

CAS NO. COMPQOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 ND 2= | U|bL
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1, 2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--¢cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND §)
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.41 J
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---1Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND 9]
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND §)
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA

2k
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No:
Client Sample ID: IR35-MWO1DW

15437

Lab Project Number:
Method: 8260B
Date Collected: 05/30/08

Lab Sample ID: 1543713 Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154371371

Level: (low/med) LOowW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/04/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

Method Blank: 8060310-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L 0
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND [V]
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 3.2 ulpe
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 ND =25 %’u 7
78-93-3---2-butanone 0.50 2.5 ND
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3~--Toluene 0.10 0.5 0.24 J
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1~--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6~--0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) ~ |0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2-~-Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier
FORM I VOA
7,,0105 10



e g

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 15437 Method: 8260B

Client Sample ID: IR35-MWO04D Date Collected: 05/30/08

Lab Sample ID: 1543714 Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154371471

Level: (low/med) LOW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/04/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (ul) Soil Aliquot Volume: (ul)

Method Blank: 8060310-BLK1
Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul0.15 0.5 ND U ,
67-64-1---Acetone 1.2 2.5 2.7 U|BL
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1, 2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3~---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3~--Toluene 0.10 0.5 0.2 J
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND 8]
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4~--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6-~-0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2--~Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) ~__|o0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA

J
’A/L;rilo/ug 13



1AWC

15

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:

Client SDG No:

15437

Client Sample ID: IR35-MW10

Lab Sample ID: 1543715

Sample wt/vol: 25 (g/ml) ML
Level: (low/med) LOW

% Moisture: not dec.

GC Column: SPB-624 ID: 0.32 (mm)
Soil Extract Volume: (uL)

Method Blank:

8060310-BLK1

Lab Project Number:
Method: 8260B
Date Collected: 05/29/08

Date Received: 05/31/08

Lab File ID: 154371571
Analyst: TD
Date Analyzed: 06/04/08
Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 0.52 _
75-35-4---1,1-Dichloroethene 0.10 0.5 0.43 J
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu(0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 3.4 TR
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 6.5
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3-~--1,1-Dichloroethane 0.10 0.5 ND U :
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 35 35 [E-RIDL
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND 9]
71-43-2---Benzene 0.10 0.5 2.3
79-01-6---Trichloroethene 0.10 0.5 1.2
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.32 J
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
N
/)P'OMb 18



1AWC

| HDL

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:

Client SDG No:

15437

Lab Project Number:
Method:

8260B

Client Sample ID: IR35-MW10DL Date Collected: 05/29/08

Lab Sample ID: 1543715 Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 1543715D71

Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 06/@4/08 Uéﬂb--

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 2.0 577

Soil Extract Volume: (uL) ul)

Method Blank: 8060406-BLK1

CAS NO. COMPOUND Q
75-71-8---Dichlorodifluocromethane 0.20 1 ND 7 U ccH
75-01-4---Vinyl Chloride 0.20 1 ND U
75-35-4---1,1-Dichloroethene 0.20 1 0.41 DJ
75-15-0---Carbon disulfide 0.20 1 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflulo0. 1 ND U BL’
67-64-1---Acetone 2. 5 7.6 (WL
79-20-9---Methyl acetate 0. 1 ND §3
75-09-2---Methylene Chloride 0. 1 ND 62 DB (U b
156-60-5--trans-1,2-Dichloroethene f 1 6.5 D
1634-04-4-Methyl-tert-butyl ether . 1 ND U
75-34-3---1,1-Dichloroethane 0.20 1 18]
156-59-2--cis-1,2-Dichloroethene 0.20 1 <§§> D
78-93-3---2-butanone 1.0 5 U
67-66-3--~Chloroform / 0.20 1 ND U
71-43-2---Benzene / 0.20 1 2.2 D
79-01-6---Trichloroethene / 0.20 1 1.1 |D
78-87-5---1,2-Dichloropropane 0.20 1 ND U
75-27-4---Bromodichloromethan 0.20 1 ND U
108-88-3~-Toluene 0.20 1 0.54 DJ
79-00-5---1,1,2-Trichloroetlane 0.20 1 ND U
127-18-4--Tetrachloroethen 0.22 1 ND U
124-48-1~-Dibromochloromeizhane 0.20 1 ND U
100-41-4--Ethylbenzene 0.20 1 ND U
108-38-3--m,p-Xylene / 0.40 2 ND U
95-47-6---0-Xylene / 0.20 1 ND U
100-42-5--Styrene / 0.20 1 ND U
75-25-2---Bromoform / 0.30 1 ND U
98-82-8---Isopropyl/Benzene 0.20 1 ND U
79-34-5---1,1,2,2-Zetrachloroethane 0.24 1 ND U
1330-20-7-Xylene Atotal) 0.20 1 ND U
110-82-7~--Cyclohgxane 0.20 1 ND U
108-87-2--Methydcyclohexane 0.20 1 ND U

ND = Not Detecfed
Q = Qualifi

FORM I VOA

‘%0108

19
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Client Sample ID:

1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

lient Project ID:
lient SDG No: 15437
IR35-MW32

Lab Project Number:
Method: 8260B

Date Collected: 05/30/08

Lab Sample ID: 1543716 Date Received: 05/31/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154371671
Level: (low/med) LOW Analyst: TD
% Moisture: not dec. Date Analyzed: 06/05/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8060409-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 8.3 6L
79-20-9---Methyl acetate 0.10 0.5 ND  |FuFc
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 0.51
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--¢cis-1,2-Dichloroethene 0.10 0.5 1.7
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 1.2
78-87-5---1,2-Dichloropropane 0.10 0.5 ND [
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.12 J
79-00-5---1,1,2-Trichloroethane 0.10 0.5 0.11 J
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND V)
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 6.7
1330-20-7-Xylene (total) 0.10 0.5 ND [
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND u
ND = Not Detected
Q = Qualifier
FORM I VvOA
/),,0[06 23



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:

Client SDG No:

15437

Lab Project Number:
Method: 8260B

Client Sample ID: IR35-MWO02 Date Collected: 05/30/08

Lab  Sample ID: 1543717 Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154371771

Level: (low/med) LOW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/05/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (ulL) Soil Aligquot Volume: (ulL)

Method Blank: 8060409-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---DichlorodifIuoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu/0.15 0.5 ND 9] ‘
67-64-1---Acetone 1.2 2.5 5.5 | GL
79-20-9---Methyl acetate 0.10 0.5 ND gujccpf
75-09-2---Methylene Chloride 0.10 0.5 ND
156-60-5--trans-1,2-Dichloroethene____ |0.10 0.5 ND U
1634-04-4-Methyl- ~tert- -butyl ether = [0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59- 2——01s 1,2- chhloroetHene 0.10 0.5 ND U
78-93-3---2- butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5-~--1,2~Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.28 J
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane  [0.12 0.5 ND U
1330-20-7- Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U.

ND = Not Detected
Q = Qualifier

FORM I VvVOA
Aol 11



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:

Client SDG No:

15437

Lab Project Number:
Method: 8260B

Client Sample ID: IR35-MWO06 Date Collected: 05/30/08

Lab Sample ID: 1543718 Date Received: 05/31/08

Sample wt/vol 25 (g/ml) ML Lab File ID: 154371871

Level: (Low/med) LOW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/05/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (ul) Soil Aligquot Volume: (ul)

Method Blank: 8060409-BLK1

Reportlng Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-trifluj0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 Voo |7 ulbL
79-20-9---Methyl acetate 0.10 0.5 ND  [PugiQH
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2- chhloroetﬁene 0.10 0.5 ND U
1634-04-4-Methyl- tert -butyl ether = |0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59- 2——c1s 1,2-Dichloroethene _ ]0.10 0.5 ND U
78-93-3-~--2- butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.22 J
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND 8)
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane _ [(0.12 0.5 ND U
1330-20-7- Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
QO = Qualifier
FORM I VvOA
7]00"’6 14



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:

9

Lab Project Number:

Client SDG No: 15437 Method: 8260B

Client Sample ID: IR35-MW80IW Date Collected: 05/30/08

Lab Sample ID: 1543719 Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File 1ID: 154371971

Level : (low/med) LOW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/05/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)

Method Blank: 8060409-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L 0
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 2.5
75-35-4---1,1-Dichloroethene 0.10 0.5 0.36 J
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 2.8 w|BHL
79-20-9---Methyl acetate 0.10 0.5 ND Tug|CH
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 10 _
1634-04-4-Methyl- tert- -butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59- 2——c1s 1,2-Dichloroethene 0.10 0.5 .30 2%9——-——'E—R oL
78—93—3—--2~butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 0.25 J
79-01-6---Trichloroethene 0.10 0.5 30 3—1E R{PL
78-87-5~--1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.82 -
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100~42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND 8]
98—82—8——-Isopropyl Benzene 0.10 0.5 ND ¢)
79-34-5---1,1,2,2-Tetrachloroethane __ |0.12 0.5 ND U
1330-20-7- Xylene (total) 0.10 0.5 ND U
110-82-7-~-Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
yn
Aholod 34



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15437
Client Sample ID: IR35-MW80IWDL

Lab Sample ID: 1543719

Lab Project Number:
Method: 8260B
Date Collected: 05/30/08

Date Received: 05/31/08

Sample wt/vol: 25 (g/ml) ML Lab File 1ID: 1543719D271

Level : (low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 06/05/08 btyat

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: ,12.5 UTh

Soil Extract Volume: (uL) Soil Aliquot lume: ul)

Method Blank: 171391

Reporti Results

CAS NO. COMPOUND MDL Limit /L UG/L Q
75-71-8---Dichlorodifluoromethane 1.3 6.3 ND U
75-01-4---Vinyl Chloride 1.3 6.3 2.1 DJ
75-35-4---1,1-Dichloroethene 1.3 6.3 ND U
75-15-0-~-Carbon disulfide 1.3 6.3 ND 8)
76-13-1---1,1,2-trichloro-1,2,2-Exriflul1.9 6.3 ND U
67-64-1---Acetone 14 31 ND 3]
79-20-9---Methyl acetate 1.3 6.3 ND g U7
75-09-2---Methylene Chloride 1. 6.3 ND 2+ [D3B|U A
156-60-5--trans-1,2-Dichloroethene 73 6.3 11 D
1634-04-4-Methyl-tert-butyl ether .3 6.3 ND U
75-34-3---1,1-Dichloroethane 1.3 6.3 ND, U
156-59-2--cis-1,2-Dichloroethene / (1.3 6.3 @ D
78-93-3---2-butanone 6.3 31 ND U
67-66-3---Chloroform / 1.3 6.3 ND U
71-43-2---Benzene / 1.3 6.3 ND 8)
79-01-6---Trichloroethene / 1.3 6.3 (30D |D
78-87-5---1,2-Dichloropropane 1.3 6.3 D U
75-27-4---Bromodichloromethan 1.3 6.3 ND U
108-88-3--Toluene 1.3 6.3 1.5 DJ
79-00-5---1,1,2-Trichloroethane 1.3 6.3 ND U
127-18-4--Tetrachloroethe 1.4 6.3 ND U
124-48-1--Dibromochloromefhane 1.3 6.3 ND U
100-41-4--Ethylbenzene 1.3 6.3 ND U
108-38-3--m,p-Xylene [/ 2.5 13 ND U
95-47-6---0-Xylene / 1.3 6.3 ND U
100-42-~5--Styrene / 1.3 6.3 ND U
75-25-2---Bromoform/ 1.9 6.3 ND U
98-82~-8---IsopropyX Benzene 1.3 6.3 ND U
79-34-5---1,1,2,2/Tetrachloroethane _ |1.5 6.3 ND [0}
1330-20-7-Xylene/ (total) 1.3 6.3 ND U
110-82-7--Cyclohexane 1.3 6.3 ND U
108-87-2--Methylcyclohexane 1.3 6.3 ND U

ND = Not Detected
Q = Qualifier
FORM I VOA
7“0!65{ 35



1AWC

20

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:

Client SDG No:
Client Sample ID:

15437
IR35-TB053008

Lab Sample ID: 1543720

Sample wt/vol 25 (g/ml) ML
Level: (low/med) LOW

% Moisture: not dec.

GC Column: SPB-624 ID: 0.32 (mm)
Soil Extract Volume: (uL)

Method Blank:

8060409-BLK1

Lab Project Number:
Method: 8260B
Date Collected: 05/30/08

Date Received:
Lab File ID:
Analyst: TD

05/31/08
154372071

Date Analyzed: 06/05/08
Dilution Factor: 1.0

Soil Aliquot Volume: (ul)

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L. UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76—13-1———1,1,2—trichloro-1,2,2-tr1f1u 0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 2.8
79-20-9---Methyl acetate 0.10 0.5 ND  |BUE e
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2- chhloroetHene 0.10 0.5 ND U
1634-04-4-Methyl- tert butyl ether =  |0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59- 2——01s 1,2- chhloroetHene 0.10 0.5 0.14 J
78-93-3---2- butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND 18)
78-87-5--~1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND U
79-00-5---1,1,2-Trichlorocethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6-~~-0~-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Igopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane  (0.12 0.5 ND U
1330-20-7- Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA

.7](010

37



Lab Sample ID: 1543721
Sample wt/vol: 25
Level:

1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET QJI

Client Project ID:
Client SDG No: 15437
Client Sample ID: IR35-MW60

(g/ml) ML.
(low/med) LOW

Moisture: not dec.

GC Column: SPB-624 ID: 0.32 (mm)

Lab Project Number:
Method: 8260B
Date Collected: 06/01/08

Date Received: 06/02/08
Lab File ID: 154372171
Analyst: TD

Date Analyzed: 06/05/08
Dilution Factor: 1.0

FORM I VOA

[

{/mefﬁ?)

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8060409-BLK1
Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0. 0.5 ND U
75-01-4---Vinyl Chloride 0. 0.5 ND U
75-35-4---1,1-Dichloroethene 0. 0.5 ND U
75-15-0---Carbon disulfide 0. 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflIujo. 0.5 ND U,
67-64-1---Acetone 1. 2.5 5.4 |6l
79-20-9---Methyl acetate 0. 0.5 ND Buz|acl
75-09-2---Methylene Chloride 0. 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0. 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0. 0.5 ND U
75-34-3---1,1-Dichloroethane 0 0.5 ND 9]
156-59-2--cis-1,2-Dichloroethene 0. 0.5 ND U
78-93-3---2-butanone 0. 2.5 ND U
67-66-3---Chloroform 0. 0.5 ND U
71-43-2---Benzene 0. 0.5 ND U
79-01-6---Trichloroethene 0. 0.5 ND U
78-87-5---1,2-Dichloropropane 0. 0.5 ND 8
75-27-4---Bromodichloromethane 0. 0.5 ND U
108-88-3--Toluene 0. 0.5 0.57 .
79-00-5---1,1,2-Trichloroethane 0. 0.5 ND U
127-18-4--Tetrachloroethene 0. 0.5 ND U
124-48-1--Dibromochloromethane 0. 0.5 ND U
100-41-4--Ethylbenzene 0. 0.5 ND U
108-38-3--m,p-Xylene 0. 1 ND U
95-47-6---0-Xylene 0. 0.5 ND U
100-42-5--Styrene 0. 0.5 ND U
75-25-2---Bromoform 0. 0.5 ND U
98-82-8---Isopropyl Benzene 0. 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0. 0.5 ND U
1330-20-7-Xylene (total) 0. 0.5 ND [6)
110-82-7--Cyclohexane 0. 0.5 ND U
108-87-2--Methylcyclohexane 0. 0.5 ND U

ND = Not Detected
Q = Qualifier

28



VOLATILE ORGANIC COMPOUNDS
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, CTO-215 SDG #: 15439

Client: CH2M HILL.. Inc., Virginia Beach, Virginia Date: July 10. 2008

Laboratory: CompuChem, Cary, North Carolina Reviewer: _Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix
1 IR35-MW34 1543901 Water
2 IR35-MW34D 1543902 Water
3 IR35-MW34IW 1543903 Water
4 IR35-MW70IW 1543904 Water
5 IR35-FB06012008 1543905 Water
6 JIR35-EB060108-03 1543906 Water
7 IR35-MW07DW 1543907 Water
8 IR35-MW60IW 1543908 Water
9 IR35-MW40IW 1543909 Water
9DL IR35-MW40IWDL 1543909DL Water
10 IR35-MW06DW 1543910 Water
11 IR35-MW81 1543911 . Water
12 IR35-MW71IW 1543913 Water
12MS IR35-MW71IWMS 1543913MS Water
12MSD IR35-MW71IWMSD 1543913MSD Water
13 IR35-EB060108-02 1543914 Water
14 IR35-MW69IW 1543915 Water

The USEPA “National Function Guidelines for Low Concentration Organic Data Review”, June
2001 was used in evaluating the data in this summary report.

Holding Times - All samples were analyzed within 14 days for preserved water samples.

GC/MS Tuning - All of the BFB tunes in the initial and continuing calibrations met the percent
relative abundance criteria.

Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF values.

| 156 Jamestown Road, Suite A * Williamsburg, Virginia 23185 ¢ Telephone: 757-564-0090 * Fax: 757-564-0086 * www.env-data.com



Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF values
except the following.

CCAL Date Compound %D/RRF Qualifier Affected Samples
06/04/08 Methyl acetate 59.87%D 1-12 Il
06/05/08 Methyl acetate 54.95%D 9DL, 13, 14 /gy

Surrogates - All samples exhibited acceptable surrogate recoveries.

MS/MSD — The MS/MSD sample exhibited acceptable %R and RPD values except the

following.

MS/MSD Sample ID

12

Compound

MS/MSD %R/RPD

Isopropyl benzene

74%/0k/Ok

Qualifier
J/aJ

Laboratory Control Sample - The LCS samples exhibited acceptable %R values except the

following.
LCSID Compound %R Qualifier Affected Samples
VGBLCS Methyl acetate 162% None All associated ND
VUVLCS Methyl acetate 156%/160%/0Ok None All associated ND

Internal Standard (IS) Area Performance - All internal standards met response and retention time

(RT) criteria.

Method Blank - The method blanks exhibited the following contamination.

Blank ID Compound Conc. Action Level | Qualifier Affected Samples
ug/L ug/L
VBLKUV Acetone 1.5 15 U 9DL, 13, 14
(06/05/08)
Methyl chloride 0.17 1.7 U 9DL, 14
Trip, Field, Equipment Blank - Field QC results are summarized below.
Blank ID Compound Conc. Action Level | Qualifier Affected Samples
ug/L ug/L
IR35- Acetone 13 130 U 1-4,7-12
FB06012008
Methyl chloride 1.7 17 None See EBs
2-Butanone 6.9 69 None All associated ND
IR25- Acetone 12 120 None See FB
EB060108-03
Environmental Data Services, Inc. 2
July 10, 2008

Camp Lejeune, CTO-215

SDG #: 15439 - Volatiles




Blank ID

Compound Conc. Action Level | Qualifier Affected Samples
ug/L ug/L
IR25- Methyl chloride 1.7 17 None None — All ND
EB060108-03
IR25- 2-Butanone 4.8 48 None See FB
EB060108-03
Toluene 0.18 0.90 U 1,4,7,8
IR25- Methylene chloride 2.6 26 None Al ND or already qualified
EB060108-02
Chloroform 0.22 1.1 None AlIND
Toluene 0.28 14 U 3,911, 12, 14
Field Duplicates - Field duplicate results are summarized below.
Compound IR35-MW34 IR35-MW34D RPD Qualifier
ug/L ug/L
None ND ND - -

Tentatively Identified Compounds (TICs) - The samples were not analyzed for TICs.

Compound Quantitation - Several samples exhibited high concentrations of target compounds

and were flagged (E) by the laboratory. The laboratory diluted and reanalyzed these samples. The
reviewer replaced the original results with the dilution results. The original Form Is should be
used for reporting purposes.

Environmental Data Services, Inc.

July 10, 2008

Camp Lejeune, CTO-215
SDG #: 15439 - Volatiles




1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No:
Client Sample ID: IR35-MW34

15439

Lab Sample ID: 1543901

Lab Project Number:
Method: 8260B
Date Collected: 05/31/08

Date Received: 06/02/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154390171

Level: (low/med) LOW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/05/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

Method Blank: 8060409-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 Np2=3 |7, Wb
79-20-9---Methyl acetate 0.10 0.5 ND [ usacH
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND 8)
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND =3¢ | Ful8L
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND u
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND 8)
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane  |0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2-~Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VoA
{0
olo8 15



1AWC ‘2/

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 15439 Method: 8260R

Client Sample ID: IR35-MW34D Date Collected: 05/31/08

Lab Sample ID: 1543902 Date Received: 06/02/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154390271

Level: . (low/med) LOW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/05/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uly) Soil Aliquot Volume: (ulL)

Method Blank: 8060409-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 2.9 u|bL
79-20-9---Methyl acetate 0.10 0.5 ND 2 g CH
75-09-2---Methylene Chloride 0.10 0.5 ND U 1
156-60~-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND 9)
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND U
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2~~-Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected

Q = Qualifier

FORM I VOA

{2
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15439

Lab Project Number:
Method: 8260B

Client Sample ID: IR35-MW34IW Date Collected: 05/31/08
Lab Sample ID: 1543903 Date Received: 06/02/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154390371
Level: (low/med) LOW Analyst: TD
% Moisture: not dec. Date Analyzed: 06/05/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8060409-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND 9)
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul0.15 0.5 ND U ,
67-64-1---Acetone 1.2 2.5 Np 24 | Fu|L
79-20-9---Methyl acetate 0.10 0.5 ND  [Bug|aH
75-09-2---Methylene Chloride 0.10 0.5 ND 1o
156~60-5-~-trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 1.1 -
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3~-~Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 1.3 _
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U A
108-88-3--Toluene 0.10 0.5 vbo.23 |7 y|bL
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND u
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND = Not Detected
Q = Qualifier
FORM I VOA
4).0(0% 17



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15439
Client Sample ID: IR35-MW70IW

Lab Project Number:
Method: 8260B
Date Collected: 06/01/08

Lab Sample ID: 1543904 Date Received: 06/02/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154390471

Level: (low/med) LOW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/05/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aligquot Volume: (uL)

Method Blank: 8060409-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND [§)
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 2.9 wiéL
79-20-9---Methyl acetate 0.10 0.5 ND 7 ug|ccH
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 0.74
79-01-6---Trichloroethene 0.10 0.5 0.28 J
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 NDO-39- Lo u| fL
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 0.13 Jd
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) ~__|o.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
liolod 22



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15439
Client Sample ID: IR35-FB06012008

Lab Sample ID: 1543905

Lab Project Number:
Method: 8260B
Date Collected: 06/01/08

Date Received: 06/02/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154390571
Level: (low/med) LOW Analyst: TD
% Moisture: not dec. Date Analyzed: 06/05/08
GC Column: SPB-624 ID: 0.32 (mm) - Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aligquot Volume: (ul)
Method Blank: 8060409-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 13
79-20-9---Methyl acetate 0.10 0.5 ND | CCH
75-09-2---Methylene Chloride 0.10 0.5 1.7
156-60-5-~-trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND u
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 6.9
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3-~Toluene 0.10 0.5 ND U
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND = Not Detected
Q = Qualifier
FORM I VoA
4!00‘08 12



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project 1ID:
Client SDG No: 15439
Client Sample ID: IR35-EB060108-03

Lab Sample ID: 1543906

Sample wt/vol: 25 (g/ml) ML
Level : (low/med) LOW

% Moisture: not dec.

GC Column: SPB-624 ID: 0.32 (mm)
Soil Extract Volume: (uly)

Method Blank: 8060409-BLK1

" Soil Aliquot Volume:

Lab Project Number:
Method: 8260B
Date Collected: 06/01/08

Date Received:
Lab File ID:
Analyst: TD

06/02/08
154390671

Date Analyzed: 06/05/08
Dilution Factor: 1.0

(uL)

aH

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01—4———Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triftlul0.15 0.5 ND U
67-64-1~-~--Acetone 1.2 2.5 12
79-20-9---Methyl acetate 0.10 0.5 ND Gug
75-09-2---Methylene Chloride 0.10 0.5 1.7
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND IV
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1~Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 4.8
67-66-3---Chloroform 0.10 0.5 ND T
71-43-2---Benzene 0.10 0.5 ND U
79-01-6-~~Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.18 J
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2-~--Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330—20—7—Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15439
Client Sample ID: IR35-MWO7DW

Lab Sample ID: 1543907
Sample wt/vol: 25 (g/ml) ML
Level: {(low/med) LOW

% Moisture: not dec.

Lab Project Number:
Method: 8260B
Date Collected: 06/01/08

Date Received: 06/02/08
Lab File 1ID: 154390771
Analyst: TD

Date Analyzed: 06/05/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)
Method Blank: 8060409-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0. 0.5 ND U
75-35-4---1,1-Dichloroethene 0. 0.5 ND U
75-15-0---Carbon disulfide 0. 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflulo0. 0.5 ND U ‘
67-64-1---Acetone 1. 2.5 4.3 u| e
79-20-9---Methyl acetate 0. 0.5 ND T 7| CCH
75-09-2---Methylene Chloride 0. 0.5 ND U
156~60-5--trans-1,2-Dichloroethene 0. 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0. 0.5 ND U
75-34-3---1,1-Dichloroethane 0. 0.5 ND U
156-59-2--¢cis~1,2-Dichloroethene 0. 0.5 ND U
78-93-3---2-butanone 0. 2.5 ND U
67-66-3---Chloroform 0. 0.5 ND U
71-43-2---Benzene 0. 0.5 ND U
79-01-6---Trichloroethene 0. 0.5 ND U
78-87-5---1,2-Dichloropropane 0. 0.5 ND U
75-27-4---Bromodichloromethane 0. 0.5 ND U
108-88-3--Toluene 0. 0.5 ND o=—39 |7 U|BL
79-00-5---1,1,2-Trichloroethane 0. 0.5 ND U
127-18-4--Tetrachloroethene 0. 0.5 ND U
124-48-1--Dibromochloromethane 0. 0.5 ND U
100~41-4--Ethylbenzene 0. 0.5 ND U
108-38-3--m,p-Xylene 0. 1 ND U
95-47-6---0-Xylene 0. 0.5 ND U
100-42-5--Styrene 0. 0.5 ND 9)
75-25-2-~--Bromoform 0 0.5 ND U
98-82~-8---Isopropyl Benzene 0. 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0. 0.5 ND U
1330-20-7-Xylene (total) 0. 0.5 ND- U
110-82-7--Cyclohexane 0. 0.5 ND U
108-87-2--Methylcyclohexane 0. 0.5 ND U
ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15439
Client Sample ID: IR35-MW60IW

Lab Sample ID: 1543908

Lab Project Number:
Method: 8260B
Date Collected: 06/01/08

Date Received: 06/02/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154390871

Level: (low/med) LOW Analyst: TD

% Moisture: not dec. Date Analyzed: 06/05/08

GC Column: SPB-624 ID: 0.32 {(mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

Method Blank: 8060409-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4~~--1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul0.15 0.5 ND U "y
67-64-1---Acetone 1.2 2.5 4.6 U
79-20-9-~-Methyl acetate 0.10 0.5 ND  [Oug|ccH
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 |ND o-26. |gu|&
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND 8]
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) ~|0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND u

ND = Not Detected
Q = Qualifier

FORM I VvOA
Wo’og 20



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15439
Client Sample ID: IR35-MW40IW

Lab Project Number:
Method: 8260B
Date Collected: 06/01/08

Lab Sample ID: 1543909 Date Received: 06/02/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154390971
Level: (low/med) LOW Analyst: TD
% Moisture: not dec. Date Analyzed: 06/05/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8060409-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8-~--Dichlorodifluocromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 6 .
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0--~-Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu(0.15 0.5 ND U.
67-64-1---Acetone 1.2 2.5 3.9 w Bl
79-20-9---Methyl acetate 0.10 0.5 ND ﬁug‘ﬂd{
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 1.7
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND T
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cig-1,2-Dichloroethene [ 0.10 0.5 §3 5+—E R| DL
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 0.34 J
79-01-6---Trichloroethene 0.10 0.5 1.1 -
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 NDe2+ Lzu|pL
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND 8]
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p~-Xylene 0.20 1 ND 9)
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND 9]
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND = Not Detected
Q = Qualifier
FORM I VOA
4!10(08 18



1AWC 0] L

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:
Client SDG No: 15439 Method: 8260B
Client Sample ID: IR35-MW40IWDL Date Collected: 06/01/08
Lab Sample ID: 1543909 Date Received: 06/02/08
Sample wt/vol: 25 (g/ml) ML Lab File 1ID: 1543909D271
Level: (low/med) LOW Analyst: JAO ) =
% Moisture: not dec. Date Analyzed: 06/05/08 )
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 5.0 OY\
Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)
Method Blank: 171391
Reportin Results
CAS NO. COMPOQUND MDL  Limit UZ/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.50 2.5 ND U
75-01-4---Vinyl Chloride 0.50 2.5 9.6 D
75-35-4---1,1-Dichloroethene 0.50 2.5 ND U
75-15-0---Carbon disulfide 0.50 2.5 ND |U
76-13-1---1,1,2-trichloro-1,2,2-triflul0.75 2.5 ND U
67-64-1---Acetone 5. 13 D2z | uBL
79-20-9---Methyl acetate 0. 2.5 ND u7|CCy
75-09-2---Methylene Chloride 0. 2.5 ND o098 [DFB (U 8L
156-60-5--trans-1,2-Dichloroethene 0. 2.5 3.6 D
1634-04-4-Methyl-tert-butyl ether 0 2.5 ND U
75-34-3---1,1-Dichloroethane . 2.5 N U
156-59-2~--cis-1,2-Dichloroethene . 2.5 <83 ) |D
78-93-3---2-butanone — /l2.5 13 ' U
67-66-3---Chloroform / [0.50 2.5 ND U
71-43-2-~--Benzene / 0.50 2.5 0.65 DJ
79-01-6-~--Trichloroethene / 0.50 2.5 1.9 DJ
78-87-5---1,2-Dichloropropane 0.50 2.5 ND U
75-27-4---Bromodichloromethane 0.50 2.5 ND U
108-88-3--Toluene 0.50 2.5 ND U
79—00—5———1,1,2—Trichloroetha3?’ 0.50 2.5 ND U
127-18-4--Tetrachloroethene 0.55 2.5 ND U
124—48—1——Dibromochloromethé?é 0.50 2.5 ND U
100-41-4--Ethylbenzene 0.50 2.5 ND U
108-38-3--m,p-Xylene 1.0 5 ND U
95-47-6---0-Xylene / 0.50 2.5 ND U
100-42-5--Styrene 0.50 2.5 ND U
75-25-2---Bromoform / 0.75 2.5 ND U
98-82-8---Isopropyl BepZzene 0.50 2.5 ND U
79-34-5---1,1,2,2-Tetyachloroethane 0.60 2.5 ND U
1330-20-7-Xylene (tot/al) 0.50 2.5 ND U
110-82-7--Cyclohexane 0.50 2.5 ND U
108-87-2--Methylcy¢lohexane 0.50 2.5 ND 8)
ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: ' Lab Project Number:
Client SDG No: 15439 Method: 8260B
Client Sample ID: IR35-MWO6DW Date Collected: 06/01/08
Lab Sample ID: 1543910 Date Received: 06/02/08
Sample wt/vol: 25 (g/ml) ML Lab File 1ID: 154391071
Level: (low/med) LOW Analyst: TD
% Moisture: not dec. Date Analyzed: 06/05/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8060409-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND 8]
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U .
67-64-1---Acetone 1.2 2.5 2.7 WiBL
79-20-9---Methyl acetate 0.10 0.5 ND 7 wI|cc
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2-~---Benzene 0.10 0.5 ND U
79-01-6~---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND u
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND U
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100~42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 15439 Method: 8260B

Client Sample ID: IR35-MWS1l Date Collected: 06/01/08

Lab Sample ID: 1543911 Date Received: 06/02/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154391171

Level: (low/med) LOW Analyst: TD

% Moisture: not dec. . Date Analyzed: 06/05/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)

Method Blank: 8060409-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8--~-Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U ..
67-64-1---Acetone 1.2 2.5 3.2 w|ev-
79-20-9---Methyl acetate 0.10 0.5 ND b4 UIlCH
75-09-2---Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND 8]
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND ' |U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 0.31 J
78-93-3---2-butanone 0.50 . 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichlorcethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4-~-Bromodichloromethane 0.10 0.5 ND U ,
108-88-3--Toluene 0.10 0.5 Vpa12. |Fl|BL
79-00-5~--1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND §)
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
Jud ”
q]m“g
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 15439 Method: 8260B
Client Sample ID: IR35-MW71IW Date Collected: 06/01/08
Lab Sample ID: 1543913 Date Received: 06/02/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154391371
Level: (Low/med) LOW Analyst: TD
% Moisture: not dec. Date Analyzed: 06/05/08
GC Column: SPRB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aliquot Volume: (ul)
Method Blank: 8060409-BLK1
Reporting Results
CAS NO. COMPOUND MDI, Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 4 n| 6o
79-20-9---Methyl acetate 0.10 0.5 ND w7 |Ca
75-09-2--~-Methylene Chloride 0.10 0.5 ND U
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND L8}
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--¢cis-1,2-Dichloroethene 0.10 0.5 0.21 J
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND 0~16- FU |BL
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND §)
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND 8]
75-25-2---Bromoform 0.15 0.5 ND U 5
98-82-8---Isopropyl Benzene 0.10 0.5 ND 2 3] MSL
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND = Not Detected
Q = Qualifier

FORM I VOA

O
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1AWC l %7
VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 15439 Method: 8260B
Client Sample ID: IR35-EB060108-02 Date Collected: 06/01/08
Lab Sample ID: 1543914 Date Received: 06/02/08
Sample wt/vol: 25 (g/ml) ML Lab File ID: 154391471
Level: (low/med) LOW Analyst: JAO
% Moisture: not dec. Date Analyzed: 06/05/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliguot Volume: (ul)
Method Blank: 171391
Reporting Results
CAS NO. COMPOUND , MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND U
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0~--Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul0.15 0.5 ND V) w
67-64-1---Acetone 1.2 2.5 9.5 | U|B
79-20-9---Methyl acetate 0.10 0.5 ND  JBug|cui
75-09-2---Methylene Chloride 0.10 0.5 2.6 P
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether — |0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1, 2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 0.22 Jd
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 0.28 J
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND 8]
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8~~-Igopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND = Not Detected
Q0 = Qualifier
FORM I VvVOA
Q’ 10
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project 1ID:
Client SDG No: 15439
Client Sample ID: IR35-MW69IW

Lab Project Number:
Method: 8260B
Date Collected: 06/01/08

Lab Sample ID: 1543915 Date Received: 06/02/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154391571

Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 06/05/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)

Method Blank: 171391 *

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0. 0.5 ND U
75-01-4---Vinyl Chloride 0. 0.5 ND U
75-35-4---1,1-Dichloroethene 0. 0.5 ND U
75-15-0---Carbon disulfide 0. 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND 14)
67-64-1---Acetone 1.2 2.5 3.3 |muféL
79-20-9---Methyl acetate 0. 0.5 ND  [fugfeH
75-09-2~--Methylene Chloride 0. 0.5 D 022 IJB Y|
156-60-5--trans-1,2-Dichloroethene 0. 0.5 ND o)
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0. 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 0.12 J
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0. 0.5 ND U
79-01-6---Trichloroethene 0. 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4~--Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND 62— |FWU| G-
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND 8]
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane _ (0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VvVOA
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ENVIR TAL

Data s, Inc.

VOLATILE ORGANIC COMPOUNDS
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, CTO-215 SDG #: 15440
Client: CH2M HILL, Inc., Virginia Beach, Virginia Date: July 10,2008
Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix
1 IR35-SW05-08B 1544001 Water
1MS IR35-SW05-08BMS 1544001MS Water
1IMSD IR35-SW05-08BMSD 1544001MSD Water
2 IR35-SW01-08B 1544002 Water
3 IR35-SW02-08B 1544003 Water
4 IR35-SW03-08B 1544004 Water
5 IR35-SW04-08B 1544005 Water
6 IR35-SW06-08B 1544006 Water
7 IR35-SW03D-08B . 1544007 Water
8 IR35-TB060108 1544008 Water

The USEPA “National Function Guidelines for Low Concentration Organic Data Review”, June
2001 was used in evaluating the data in this summary report.

Holding Times - All samples were analyzed within 14 days for preserved water samples.

GC/MS Tuning - All of the BFB tunes in the initial and continuing calibrations met the percent
relative abundance criteria.

Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF values.

Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF values
except the following.

CCAL Date Compound %D/RRF Qualifier Affected Samples
06/04/08 Dichlorodifluoromethane 55.78% D Jal All samples

Surrogates - All samples exhibited acceptable surrogate recoveries.

156 Jamestown Road, Suite A * Williamsburg, Virginia 23185 * Telephone: 757-564-0090 * Fax:757-564-0086 * www.env-data.com



MS/MSD - The MS/MSD sample exhibited acceptable %R and RPD values except the

following.

MS/MSD Sample ID

Compound

MS/MSD %R/RPD

Qualifier

1

Methyl acetate

0Ok/156%/0Ok

None — ND sample

Laboratory Control Sample - The LCS samples exhibited acceptable %R values.

Internal Standard (IS) Area Performance - All internal standards met response and retention time

(RT) criteria.

Method Blank - The method blanks exhibited the following contamination.

Blank ID Compound Conc. Action Level | Qualifier Affected Samples
ug/L ug/L
VBLKGX Methylene Chloride 0.14 14 U 1-8
(06/04/08)
Trip, Field, Equipment Blank - Field QC results are summarized below.
Blank ID Compound Conc. Action Level | Qualifier Affected Samples
ug/L ug/L
IR35- None ND - - -
TB060108
Field Duplicates - Field duplicate results are summarized below.
Compound IR35-SW03-08B IR35-SW03D-08B RPD Qualifier
ug/L ug/L
Acetone 9.0 8.4 7% None
cis-1,2- 0.29 0.33 13% None
Dichloroethene
2-Butanone 250 0.6 NC None

Tentatively Identified Compounds (TICs) — The samples were not analyzed for TICs.

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc.

July 10, 2008

Camp Lejeune, CTO-215
SDG #: 15440 - Volatiles




1AWC \
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 15440 Method: 8260B

Client Sample ID: IR35-SW05-08B Date Collected: 05/31/08

Lab Sample ID: 1544001 Date Received: 06/02/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154400171

Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 06/04/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)

Method Blank: 8060406-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND g T e
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND u
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 3.7
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 |MDezzxr a8 |U 8
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 0.23 J
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 0.26 Jd
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND U
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND V)
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8-~-Isopropyl Benzene 0.10 0.5 ND 9)
79~-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:

Client SDG No:
Client Sample ID:

15440
IR35-SW01-08B

Lab Sample ID: 1544002

Sample wt/vol: 25 (g/ml) ML
Level: (low/meqd) LOW

% Moisture: not dec.

GC Column: SPB-624 ID: 0.32 (mm)
Soil Extract Volume: (ul)

Method Blank: 8060406-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND T o
75-01-4---Vinyl Chloride 0.10 0.5 ND 10
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 0.11 J
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 5.3
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ppo-x  LIE (U BL
156-60-5--trans-1, 2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--¢cis-1,2-Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 ND )
67-66-3---Chloroform 0.10 0.5 ND ¢)
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND U
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1~-Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5~-Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene {total) 0.10 0.5 ND U
110-82-7--Cyclohexane’ 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected

Q = Qualifier

Lab Project Number:
Method: 8260B
Date Collected: 05/31/08

Date Received: 06/02/08
Lab File ID: 154400271
Analyst: JAO

Date Analyzed: 06/04/08
Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

FORM I VOA
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1AWC hib

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 15440 Method: 8260B

Client Sample ID: IR35-SW02-08B Date Collected: 05/31/08

Lab Sample ID: 1544003 Date Received: 06/02/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154400371

Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 06/04/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

Method Blank: 8060406-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND B |ur i
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 5.7
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 M) 02x |gB |6t
156-60-5~--trans-1, 2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 0.24 J
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3~---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND U
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND V)
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U -
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC L{
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 15440 Method: 8260B

Client Sample ID: IR35-SW03-08B Date Collected: 05/31/08

Lab Sample ID: 1544004 Date Received: 06/02/08

Sample wt/vol: 25 (g/ml) ML Lab File ID: 154400471

Level: (Low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 06/04/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (ulL) Soil Aliquot Volume: (ul)

Method Blank: 8060406-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND ) Ureci
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0--~-Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu/0.15 0.5 ND U
67-64-1-~--Acetone 1.2 2.5 S
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 ND oIz I (Bt
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 0.29 J
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chlorofornm 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND [9)
108-88-3--Toluene 0.10 0.5 ND U
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6~--0-Xylene 0.10 0.5 ND U
100-42-5-~Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachlorocethane  {0.12 0.5 ND U
1330-20-7-Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 15440
Client Sample ID: IR35-SW04-08B

Lab Sample ID: 1544005

Sample wt/vol: 25 (g/ml) ML
Level: (low/med) LOW

% Moisture: not dec.

GC Column: SPB-624 ID: 0.32 (mm)
Soil Extract Volume: (uly)

Method Blank: 8060406-BLK1

Lab Project Number:
Method: 8260B
Date Collected: 05/31/08

06/02/08
154400571

Date Received:
Lab File ID:
Analyst: JAO

Date Analyzed: 06/04/08
Dilution Factor: 1.0

Soil Aliquot Volume: (ulL)

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8--~-Dichlorodifluoromethane 0.10 0.5 ND )7 T (¢
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-trifIu|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 8.5 -
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 D oz JB (U b
156-60~-5--trans-1,2- chhloroetEene 0.10 0.5 ND U
1634-04-4-Methyl- tert butyl ether 0.10 0.5 ND U
75-34-3-~-1,1-Dichloroethane 0.10 0.5 ND U
156—59—2——cis—1,2—Dichloroethene 0.10 0.5 0.16 J
78-93-3~-~-2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND 1)
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND U
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4-~-Tetrachloroethene 0.11 0.5 ND U
124-48-1~-Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND 8)
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane  0.12 0.5 ND U
1330-20-7- Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project 1ID:
Client SDG No: 15440
Client Sample ID: IR35-SW06-08B

Lab Sample ID: 1544006

Sample wt/vol: 25 (g/ml) ML
Level: (low/med) LOW

% Moisture: not dec.

GC Column: SPB-624 ID: 0.32 (mm)
Soil Extract Volume: (ul)

Method Blank: 8060406-BLK1

Lab Project Number:
Method: 8260B
Date Collected: 05/31/08

Date Received: 06/02/08
Lab File ID: 154400671

Analyst: JAO

Date Analyzed: 06/04/08
Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND 2z urc
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND u
75-15-0--~-Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu(0.15 0.5 ND U
67-64-1-~-Acetone 1.2 2.5 6.2
79-20-9-~~-Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 |vb o231 LIB |kBL
156-60-5--trans-1,2-Dichloroethene  |0.10 0.5 ND U
1634-04-4-Methyl- _tert- -butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59- 2—-ClS 1,2- chhloroetEene 0.10 0.5 ND U
78-93-3---2- butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND U
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND U
79-34-5---1,1,2,2-Tetrachloroethane  |0.12 0.5 ND U
1330-20-7- Xylene (total) 0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC <%/

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 15440 Method: 8260B

Client Sample ID: IR35-SW03D-08B Date Collected: 05/31/08

Lab Sample ID: 1544007 Date Received: 06/02/08

Sample wt/vol: 25 (g/ml) ML Lab File 1ID: 154400771

Level : (low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 06/04/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)

Method Blank: 8060406-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND 7 T
75-01-4---Vinyl Chloride 0.10 0.5 ND U
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul|0.15 0.5 ND U
67-64~1-~--Acetone 1.2 2.5 8.4
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 M =4 |IB Y AL
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND 14U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND U
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2-Dichloroethene 0.10 0.5 0.33 J
78-93-3---2-butanone 0.50 2.5 0.6 J
67-66-3--~-Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND U
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5--Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND u
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) —__|0.10 0.5 ND 9]
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND 9

ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:

c

Client Sample ID:

lient SDG No: 15440

IR35-TB060108

Lab Sample ID: 1544008

Sample wt/vol: 25 (g/ml) ML
Level: (low/med) LOW

% Moisture: not dec.

GC Column: SPB-624 ID: 0.32 (mm)
Soil Extract Volume: (uly)

Method Blank:

8060406 -BLK1

Lab Project Number:
Method: 8260B
Date Collected: 06/01/08

Date Received: 06/02/08
Lab File ID: 154400871
Analyst: JAO

Date Analyzed: 06/04/08
Dilution Factor: 1.0

Soil Aliquot Volume: (ulL)

Reporting Results

CAS NO. COMPOUND MDL Limit UG/L UG/L Q
75-71-8---Dichlorodifluoromethane 0.10 0.5 ND g ({7 ¢
75-01-4---Vinyl Chloride 0.10 0.5 ND o
75-35-4---1,1-Dichloroethene 0.10 0.5 ND U
75-15-0---Carbon disulfide 0.10 0.5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|0.15 0.5 ND U
67-64-1---Acetone 1.2 2.5 ND U
79-20-9---Methyl acetate 0.10 0.5 ND U
75-09-2---Methylene Chloride 0.10 0.5 M o1 |38 |y B
156-60-5--trans-1,2-Dichloroethene 0.10 0.5 ND U
1634-04-4-Methyl-tert-butyl ether 0.10 0.5 ND u
75-34-3---1,1-Dichloroethane 0.10 0.5 ND U
156-59-2--cis-1,2~Dichloroethene 0.10 0.5 ND U
78-93-3---2-butanone 0.50 2.5 ND U
67-66-3---Chloroform 0.10 0.5 ND U
71-43-2---Benzene 0.10 0.5 ND U
79-01-6---Trichloroethene 0.10 0.5 ND U
78-87-5---1,2-Dichloropropane 0.10 0.5 ND U
75-27-4---Bromodichloromethane 0.10 0.5 ND U
108-88-3--Toluene 0.10 0.5 ND U
79-00-5---1,1,2-Trichloroethane 0.10 0.5 ND U
127-18-4--Tetrachloroethene 0.11 0.5 ND U
124-48-1--Dibromochloromethane 0.10 0.5 ND U
100-41-4--Ethylbenzene 0.10 0.5 ND U
108-38-3--m,p-Xylene 0.20 1 ND U
95-47-6---0-Xylene 0.10 0.5 ND U
100-42-5-~Styrene 0.10 0.5 ND U
75-25-2---Bromoform 0.15 0.5 ND U
98-82-8---Isopropyl Benzene 0.10 0.5 ND V)
79-34-5---1,1,2,2-Tetrachloroethane 0.12 0.5 ND U
1330-20-7-Xylene (total) — |0.10 0.5 ND U
110-82-7--Cyclohexane 0.10 0.5 ND U
108-87-2--Methylcyclohexane 0.10 0.5 ND U
ND = Not Detected
Q = Qualifier

FORM I VOA
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LOW CONCENTRATION VOLATILE ORGANIC COMPOUNDS
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, CTO-105 SDG #: 0807069

Client: CH2M HILL. Inc., Virginia Beach, Virginia Date: September 12, 2008

Reviewer: Nancy Weaver

Laboratory: CompuChem, Cary, North Carolina

EDS ID Client Sample ID Laboratory Sample ID Matrix

1 IR35-SD03-08C 0807069-01 Soil
1MS IR35-SD03-08CMS 0807069-01MS Soil
1IMSD IR35-SD03-08CMSD 0807069-01MSD Soil
IRE IR35-SD03-08CRE 0807069-01RE Soil
2 IR35-SD01-08C 0807069-02 Soil

3 IR35-SD01D-08C 0807069-03 Soil

4 IR35-SD05-08C 0807069-04 Soil

5 IR35-SD02-08C 0807069-05 Soil

6 IR35-SD04-08C 0807069-06 Soil

7 IR35-SD06-08C 0807069-07 Soil
7RE IR35-SD06-08CRE 0807069-07RE Soil
8 IR35-TB07222008 0807069-08 Soil
S8RE IR35-TB07222008RE 0807069-08RE Soil

The USEPA “National Function Guidelines for Low Concentration Organic Data Review”, June
2001 was used in evaluating the data in this summary report.

Holding Times - All samples were analyzed within 14 days for soil samples.

GC/MS Tuning - All of the BFB tunes in the initial and continuing calibrations met the percent
relative abundance criteria.

Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF values.

Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF values.

Surrogates - All samples exhibited acceptable surrogate recoveries except the following.

| 156 Jamestown Road, Suite A * Williamsburg, Virginia 23185 « Telephone: 757-564-0090 + Fax:757-564-0086 ¢ www.env-data.com



Sample ID

Surrogate

%R

Qualifier

TRE

S4-Bromofluorobenzene

134%

J- All positive results

MS/MSD - The MS/MSD sample exhibited acceptable %R and RPD values except the

following.
MS/MSD Sample ID Compound MS/MSD %R/RPD Qualifier
1 Chloromethane 0Ok/146%/0k None - ND
Trichloroethene 67%/0k/Ok J/ajJ
Acetone 0k/180%/0k J
Tetrachloroethene 53%/0k/Ok J/aj
Chlorobenzene 66%/0k/Ok None - Already qualified due to IS
Ethylbenzene 61%/0Ok/Ok None - Already qualified due to IS
Styrene 65%/0k/Ok None - Already qualified due to IS
Isopropyl benzene 51%/67%/0k None - Already qualified due to IS
1,3-Dichlorobenzene 51%/68%/0k None - Already qualified due to IS
1,4-Dichlorobenzene 52%/69%/0Ok None - Already qualified due to IS
1,2-Dichlorobenzene 54%/67%/0k None - Already qualified due to IS
1,2 4-Trichlorobenzene 32%/33%/0k None - Already qualified due to IS
Methylcyclohexane 37%/41%/0Ok None - Already qualified due to IS

Laboratory Control Sample - The LCS samples exhibited acceptable %R values.

Internal Standard (IS) Area Performance - All internal standards met response and retention time

(RT) criteria except the following.

Sample ID Internal Standard Area Count Qualifier
1 1,4-Dichlorobenzene-d4 Low J/al
1RE* 1,4-Dichlorobenzene-d4 Low J/al
7* 1,4-Dichlorobenzene-d4 Low J/uj
7RE 1,4-Dichlorobenzene-d4 Extremely low J/R
8 1,4-Dichlorobenzene-d4 Low J/ul
8RE* All OK - -
* This sample should be used for reporting purposes.
Method Blank - The method blanks were free of contamination.
Trip, Field, Equipment Blank - Field QC results are summarized below.
Blank ID Compound Conc. Action Level | Qualifier Affected Samples
ug/L ug/kg
IR35-TB0722208 None - ND - - -
IR35-TB0722208RE None - ND - - -
Environmental Data Services, Inc. 2 Camp Lejeune, CTO-105

September 12, 2008

SDG #: 0807069 - Volatiles




Field Duplicates - Field duplicate results are summarized below.

Compound IR35-SD01-08C TIR35-SD01D-08C RPD Qualifier
ugkg ug/kg
Carbon disulfide 6.1U 2.1 NC None
Acetone 29 23 23% None

Tentatively Identified Compounds (TICs) - TICs were not reported.

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc.

September 12, 2008

Camp Lejeune, CTO-105

SDG #: 0807069 - Volatiles




1AWC
- VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 0807069 Method: 8260B

Client Sample ID: IR35-SD03-08C Date Collected: 07/22/08

Lab Sample ID: 0807069-01 Date Received: 07/23/08

Sample wt/vol: 5.0(g/mL) G Lab File ID: 0807069-0159

Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 07/29/08 bd \435

GC Column: SPB-624 TID: 0.32 (mm) Dilution Factorp: 1.0 N

Soil Extract Volume: (uL) Soil Aliquot/Volume: (uL)

Method Blank: 8072905-BLK1

Reportj Results

CAS NO. COMPOUND MDL  Limit UG/KG  UG/KG Q
75-71-8---Dichlorodifluoromethane 1.0 5 ND U
74-87-3---Chloromethane 1.1 5 ND U
75-01-4---Vinyl Chloride 1.0 5 ND U
74-83-9---Bromomethane 2.4 5 ND U
75-00-3-~-~Chloroethane 1.0 5 ND U
75-69-4---Trichlorofluoromethane 1.0 / 5 ND U
75-35-4---1,1-Dichloroethene 1.0 / 5 ND U
75-15-0---Carbon disulfide 1.0/ 5 (U |
76-13-1---1,1,2-trichloro-1,2,2-triflu|l.1 5 ND U "
67-64-1---Acetone 771 13 49 T|MSH
75-09-2~~--Methylene Chloride ¥.o 5 ND U
156-60-5--trans-1,2- chhloroetHene ‘1.0 5 ND U
1634-04-4-Methyl- -tert- -butyl ether g 1.0 5 ND U
75-34-3---1,1-Dichloroethane /S |11.0 5 ND U
156-59- 2-—01s 1,2-Dichloroethene 7 1.0 5 ND §)
78—93—3———2—butanone 7 2.5 13 3 J
67-66-3---Chloroform S 1.0 5 ND U
71-55-6---1,1,1-Trichloroethane ~ 1.0 5 ND U
56-23-5---Carbon Tetrachloride 1.0 5 ND 8]
71-43-2---Benzene 1.0 5 ND U
107-06-2--1,2-Dichloroethane 1.0 5 ND U _
79-01-6---Trichloroethene 1.0 5 ND guJ QL
78-87-5---1,2-Dichloropropane 1.0 5 ND
75-27-4---Bromodichloromethane 1.0 5 ND U
10061-01-5cis-1,3-Dichloropropene 1.0 5 ND U
108-10-1--4- Methyl 2- pentanone 2.5 13 ND U
108-88-3--Toluene 1.0 5 ND U
10061-02-6trans-1,3- Dléhloropropene 1.0 5 ND U
79-00-5---1,1,2- Trlchloroethane 1.0 5 ND U .
127-18- 4-—Tetrachloroethene 1.6 5 ND HuT| MSL
591-78-6--2-hexanone . 2.9 13 3.2 J
124-48-1--Dibromochloromethane 1.0 5 ND U
106-93-4--1,2-Dibromoethane 1.0 5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA

%/12,108 16



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 0807069
Client Sample ID: IR35-SD03-08C

Lab Project Number:
Method: 8260B

Date Collected: 07/22/08

Lab Sample ID: 0807069-01 Date Received: 07/23/08
Sample wt/vol: 5.0 (g/mL) G Lab File 1ID: 080706940159
Level: (low/med) LOW Analyst: JAO Luyb
% Moisture: not dec. Date Analyzed: 9/08 Uﬁyay
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor:/1.0
Soil Extract Volume: (uL) Soil Aliquot lume (ul)
Method Blank: 8072905-BLK1 '
Reportin Results
CAS NO. COMPOUND MDL Limit U#&/KG UG/KG Q
108-90-7--Chlorobenzene 1.0 75 ND s
100-41-4--Ethylbenzene 1.1 /// 5 ND
100-42-5--Styrene 1.0 5 ND JJ l
75-25-2---Bromoform 1.0 / 5 N (U |
98-82-8---Isopropyl Benzene 1.3 _ 5 ND JuT|FSL
79-34-5---1,1,2,2-Tetrachloroethane (1.0 / 5 ND BT
541-73-1--1,3-Dichlorcbenzene 1.0 / 5 ND  {FUJf.
106-46-7--1,4-Dichlorobenzene 1.0/ 5 ND )% 4
95-50-1---1,2-Dichlorobenzene 1.1/ 5 ND 1%}
96-12-8---1,2-Dibromo-3-Chloropropane |1.5 5 ND B U7
120-82-1--1,2,4-Trichlorobenzene 1.0 5 ND wuy
1330-20-7-Xylene (total) Aa.1 5 ND [ UJ]
79-20-9---Methyl acetate /1.1 5 ND
110-82-7--Cyclohexane / |1.0 5 ND 1
108-87-2--Methylcyclohexane 1.1 5 ND uy|
108-38-3--m,p-Xylene (part of tota 0 2.0 10 ND E;uf :
95-47-6---0-Xylene (part of total) 1.1 5 ND Vv
ND = Not Detected f
QO = Qualifier /
/
Aﬂf
/
/
/
/ |
/
FORM I VOA
’bqndc‘@ 17



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 0807069
Client Sample ID: IR35-SD03-08CRE

Lab Sample ID: 0807069-01

Sample wt/vol: 2.87(g/mL) G
Level: (low/med) LOW

% Moisture: not dec. 75

GC Column: SPB-624 ID: 0.32 (mm)
Soil Extract Volume:

Method Blank: 8072905-BLK1

(ul)

Lab Project Number:
Method: 8260B
Date Collected: 07/22/08

Date Received: 07/23/08
Lab File ID: 0807069-01R59
Analyst: TD

Date Analyzed: 07/29/08
Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Reportin Results

CAS NO. COMPOUND MDL Limit UG/KG UG/KG Q
75-71-8---Dichlorodifluoromethane 7.0 35 ND U
74-87-3---Chloromethane 7.6 35 ND U
75-01-4---Vinyl Chloride 7.0 35 ND U
74-83-9---Bromomethane 17 35 ND U
75-00~3~---Chloroethane 7.0 35 ND U
75-69-4---Trichlorofluoromethane 7.0 35 ND U
75-35-4---1,1-Dichloroethene 7.0 35 ND 9)
75-~15-0---Carbon disulfide 7.0 35 11 J
76-13-1---1,1,2-trichloro-1,2,2-triflu|7.8 35 ND U
67-64-1---Acetone 49 87 670 .
75-09-2---Methylene Chloride 7.0 35 ND U
156-60-5--trans-1, 2-Dichloroethene 7.0 35 ND U
1634-04-4-Methyl-tert-butyl ether 7.0 35 ND U
75-34-3---1,1-Dichloroethane 7.0 35 ND U
156-59-2--cis-1,2-Dichloroethene 7.0 35 ND U
78-93-3---2-butanone 17 87 40 J
67-66-3---Chloroform 7.0 35 ND U
71-55-6~---1,1,1-Trichloroethane 7.0 35 ND U
56-23-5---Carbon Tetrachloride 7.0 35 ND U
71-43-2---Benzene 7.0 35 ND U
107-06-2--1, 2-Dichloroethane 7.0 35 ND U
79-01-6---Trichloroethene 7.0 35 ND U
78-87-5---1,2-Dichloropropane 7.1 35 ND U
75-27-4---Bromodichloromethane 7.0 35 ND U
10061-01-5cis-1,3-Dichloropropene 7.0 35 ND U
108-10-1--4-Methyl-2-pentanone 17 87 ND U
108-88-3--Toluene 7.0 35 ND U
10061-02-6trans-1,3-Dichloropropene 7.0 35 ND U
79-00-5---1,1,2-Trichloroethane 7.0 35 ND U
127-18-4--Tetrachloroethene 11 35 ND U
591-78-6--2-hexanone 20 87 ND U
124-48-1--Dibromochloromethane 7.0 35 ND U
106-93-4--1,2-Dibromoethane 7.0 35 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS

Client Project ID:
Client SDG No: 0807069
Client Sample ID: IR35-SD03-08CRE

| (g
DATA SHEET
Lab Project Number:

Method: 8260B
Date Collected: 07/22/08

Lab Sample ID: 0807069-01 Date Received: 07/23/08

Sample wt/vol: 2.87(g/mL) G Lab File ID: 0807069-01R59

Level: (low/med) LOW Analyst: TD

% Moisture: not dec. 75 Date Analyzed: 07/29/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

Method Blank: 8072905-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/KG UG/KG Q
108-90-7--Chlorobenzene 7.0 35 ND U
100-41-4--Ethylbenzene 7.7 35 ND U
100-42-5--Styrene 7.1 35 ND U
75-25-2---Bromoform 7.0 35 ND U
98-82-8---Isopropyl Benzene 9.3 35 ND U i
79-34-5---1,1,2,2-Tetrachloroethane 7.0 35 ND TuJ|I50
541-73-1--1,3-Dichlorocbenzene 7.0 35 ND
106-46-7~-1,4-Dichlorobenzene 7.0 35 ND
95-50-1---1,2-Dichlorobenzene 7.9 35 ND
96-12-8~--1,2-Dibromo-3-Chloropropane_ |11 35 ND
120-82-1--1,2,4-Trichlorobenzene 7.0 35 ND
1330-20-7-Xylene (total) : 7.3 35 ND
79-20-9---Methyl acetate 7.8 35 ND
110-82-7--Cyclohexane 7.0 35 ND
108-87-2--Methylcyclohexane 7.9 35 ND
108-38-3--m,p-Xylene (part of total) |14 70 ND
95-47-6---0-Xylene (part of total) 7.3 35 ND \ &

ND = Not Detected
Q = Qualifier

FORM I VOA

(L)
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 0807069 Method: 8260B

Client Sample ID: IR35-SD01-08C Date Collected: 07/22/08

Lab Sample ID: 0807069-02 Date Received: 07/23/08

Sample wt/vol: 4.94 (g/mL) G Lab File ID: 0807069-0259
Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. 17 Date Analyzed: 07/29/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (ulL) Soil Aliquot Volume: (uL)

Method Blank: 8072905-BLK1
Reporting Results

CAS NO. COMPOUND MDL Limit UG/KG UG/KG Q
75-71-8---Dichlorodifluoromethane 1.2 6.1 ND U
74-87-3---Chloromethane 1.3 6.1 ND U
75-01-4---Vinyl Chloride 1.2 6.1 ND U
74-83-9---Bromomethane 3.0 6.1 ND U
75-00-3---Chloroethane 1.2 6.1 ND U
75-69-4---Trichlorofluoromethane 1.2 6.1 ND U
75-35-4---1,1-Dichloroethene 1.2 6.1 ND U
75-15-0---Carbon disulfide 1.2 6.1 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflull1.4 6.1 ND U
67-64-1---Acetone 8.6 15 29
75-09-2---Methylene Chloride 1.2 6.1 ND U
156-60-5--trans-1,2- chhloroetﬁene 1.2 6.1 ND U
1634-04-4-Methyl- tert -butyl ether = (1.2 6.1 ND U
75-34-3---1,1-Dichloroethane 1.2 6.1 ND U
156-59- 2——c1s 1,2- chhloroetEene 1.2 6.1 ND U
78-93-3---2- butanone 3.0 15 ND U
67-66-3---Chloroform 1.2 6.1 ND U

1-55-6---1,1,1-Trichloroethane 1.2 6.1 ND U
56-23-5---Carbon Tetrachloride 1.2 6.1 ND U
71-43-2---Benzene 1.2 6.1 ND U
107-06-2--1,2-Dichloroethane 1.2 6.1 ND U
79-01-6---Trichloroethene 1.2 6.1 ND U
78-87-5---1,2-Dichloropropane 1.2 6.1 ND U
75-27-4---Bromodichloromethane 1.2 6.1 ND U
10061-01-5cis-1,3-Dichloropropene 1.2 6.1 ND U
108-10-1--4-Methyl-2-pentanone 3.0 15 ND U
108-88-3--Toluene 1.2 6.1 ND U
10061-02-6trans-1,3-Dichloropropene (1.2 6.1 ND U
79-00-5---1,1,2- Trlchloroethane 1.2 6.1 ND U
127-18- 4--Tetrachloroethene 2.0 6.1 ND U
591-78-6--2-hexanone 3.5 15 ND U
124-48-1--Dibromochloromethane 1.2 6.1 ND U
106-93-4--1,2-Dibromoethane 1.2 6.1 ND U

ND = Not Detected
Q0 = Qualifier

FORM I VOA

)
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 0807069
Client Sample ID: IR35-SD01-08C

Lab Sample ID: 0807069-02

Sample wt/vol: 4.94 (g/mL) G

Lab Project Number:
Method: 8260B
Date Collected: 07/22/08

Date Received: 07/23/08
Lab File ID:- 0807069-0259

Level: (low/med) LOW Analyst: JAO
Moisture: not dec. 17 Date Analyzed: 07/29/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aligquot Volume: (uL)

Method Blank: 8072905-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/KG UG/KG Q
108-90-7--Chlorobenzene 1.2 6.1 ND U
100-41-4--Ethylbenzene 1.4 6.1 ND U
100-42-5--Styrene 1.2 6.1 ND U
75-25-2---Bromoform 1.2 6.1 ND U
98-82-8---Isopropyl Benzene 1.6 6.1 ND U
79-34-5---1,1,2,2-Tetrachloroethane 1.2 6.1 ND U
541-73-1--1,3-Dichlorobenzene 1.2 6.1 ND U
106-46-7--1,4-Dichlorobenzene 1.2 6.1 ND U
95-50-1---1,2-Dichlorobenzene 1.4 6.1 ND U
96-12-8---1,2-Dibromo-3-Chloropropane_ (1.9 6.1 ND U
120-82-1--1,2,4-Trichlorobenzene 1.2 6.1 ND U
1330-20-7-Xylene (total) 1.3 6.1 ND U
79-20-9---Methyl acetate 1.4 6.1 ND U
110-82-7--Cyclohexane 1.2 6.1 ND U
108-87-2--Methylcyclohexane 1.4 6.1 ND U
108-38-3--m,p-Xylene (part of total) (2.4 12 ND U
95-47-6---0-Xylene (part of total) 1.3 6.1 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
[
g2l o0 11



1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 0807069 Method: 8260B
Client Sample ID: IR35-SD01D-08C Date Collected: 07/22/08
Lab Sample ID: 0807069-03 Date Received: 07/23/08
Sample wt/vol: 5.86 (g/mL) G Lab File ID: 0807069-0359
Level: (low/med) LOW Analyst: JAO
% Moisture: not dec. 18 Date Analyzed: 07/29/08
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8072905-BLK1
Reporting Results
CAS NO. COMPOUND MDL  Limit UG/KG  UG/KG o]
75-71-8---Dichlorodifluoromethane 1.0 5.2 ND U
74-87-3-~~Chloromethane 1.1 5.2 ND U
75-01-4---Vinyl Chloride 1.0 5.2 ND U
74-83-9---Bromomethane 2.5 5.2 ND U
75-00-3---Chloroethane 1.0 5.2 ND U
75-69-4---Trichlorofluoromethane 1.0 5.2 ND U
75-35-4---1,1-Dichloroethene 1.0 5.2 ND U
75-15-0---Carbon disulfide 1.0 5.2 2.1 J
76-13-1---1,1,2-trichloro-1,2,2-triflull.2 5.2 ND U
67-64-1---Acetone 7.3 13 23
75-09-2---Methylene Chloride 1.0 5.2 ND U
156-60-5--trans-1,2-Dichloroethene 1.0 5.2 ND U
1634-04-4-Methyl-tert-butyl ether 1.0 5.2 ND U
75-34-3---1,1-Dichloroethane 1.0 5.2 ND U
156-59-2--cis-1,2-Dichloroethene 1.0 5.2 ND U
78-93-3---2-butanone 2.6 13 ND U
67-66-3---Chloroform 1.0 5.2 ND U
71-55-6~--1,1,1-Trichloroethane 1.0 5.2 ND U
56-23~-5---Carbon Tetrachloride 1.0 5.2 ND U
71-43-2---Benzene 1.0 5.2 ND U
107-06-2--1,2-Dichloroethane 1.0 5.2 ND U
79-01-6---Trichloroethene 1.0 5.2 ND U
78-87-5---1,2-Dichloropropane 1.1 5.2 ND U
75-27-4---Bromodichloromethane 1.0 5.2 ND U
10061-01-5cis-~1,3-Dichloropropene 1.0 5.2 ND U
108-10-1--4-Methyl-2-pentanone 2.6 13 ND 18)
108-88-3--Toluene 1.0 5.2 ND U
10061~-02-6trans-1,3-Dichloropropene 1.0 5.2 ND 8)
79-00~-5---1,1,2-Trichloroethane 1.0 5.2 ND U
127-18-4--Tetrachloroethene 1.7 5.2 ND U
591-78-6--2-hexanone 3.0 13 ND U
124-48-1--Dibromochloromethane 1.0 5.2 ND U
106-93-4--1,2-Dibromoethane 1.0 5.2 ND U
ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 0807069
Client Sample ID: IR35-SD01D-08C

Lab Sample ID: 0807069-03

Sample wt/vol: 5.86 (g/mL) G
Level: (low/med) LOW

% Moisture: not dec. 18

GC Column: SPB-624 ID: 0.32 (mm)

Lab Project Number:

Date Received:
Lab File ID:
Analyst: JAO

Date Analyzed:
Dilution Factor:

Date Collected: 07/22/08

07/23/08
0807069-0359

07/29/08

Soil Extract Volume: (ul) Soil Aliquot Volume:
Method Blank: 8072905-BLK1
Reporting Results

CAS NO. COMPOUND Limit UG/KG UG/KG Q
108-90-7--Chlorobenzene 1.0 5.2 ND U
100-41-4--Ethylbenzene 1.2 5.2 ND U
100-42-5--Styrene 1.1 5.2 ND U
75-25-2---Bromoform 1.0 5.2 ND g
98-82-8---Isopropyl Benzene 1.4 5.2 ND U
79-34-5---1,1,2,2-Tetrachloroethane 1.0 5.2 ND U
541-73-1--1,3-Dichlorobenzene 1.0 5.2 ND U
106-46-7~--1,4-Dichlorobenzene 1.0 5.2 ND U
95-50-1---1, 2-Dichlorobenzene 1.2 5.2 ND U
96-12-8~~-1,2-Dibromo-3-Chloropropane_ (1.6 5.2 ND U
120-82-1--1,2,4-Trichlorobenzene 1.0 5.2 ND U
1330-20-7-Xylene (total) 1.1 5.2 ND U
79-20-9---Methyl acetate 1.2 5.2 ND U
110-82~-7~-Cyclohexane 1.0 5.2 ND U
108-87-2--Methylcyclohexane 1.2 5.2 ND U
108-38-3--m,p-Xylene (part of total) |2.1 10 ND U
95-47-6---0-Xylene (part of total) 1.1 5.2 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA

o

ql121 00




1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 0807069 Method: 8260B

Client Sample ID: IR35-SD05-08C Date Collected: 07/22/08

Lab Sample ID: 0807069-04 Date Received: 07/23/08

Sample wt/vol: 4.31(g/mL) G Lab File ID: 0807069-0459

Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. 44 Date Analyzed: 07/29/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)

Method Blank: 8072905~-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/KG UG/KG Q
75-71-8---Dichlorodifluoromethane 2.1 10 ND U
74-87-3---Chloromethane 2.3 10 ND U
75—01—4———Vinyl Chleride 2.1 10 ND U
74-83-9---Bromomethane 5.1 10 ND U
75-00-3~~~-Chloroethane 2.1 10 ND U
75-69-4---Trichlorofluoromethane 2.1 10 ND U
75-35-4---1,1-Dichloroethene 2.1 10 ND U
75-15-0---Carbon disulfide 2.1 10 16
76-13-1---1,1,2-trichloro-1,2,2-triflul2.3 10 ND T
67-64-1---Acetone 15 26 320
75-09-2---Methylene Chloride 2.1 10 ND U
156-60-5--trans-1, 2-Dichloroethene 2.1 10 ND U
1634-04-4-Methyl-tert-butyl ether 2.1 10 ND U
75-34-3---1,1-Dichloroethane 2.1 10 ND U
156-59-2--cis-1,2-Dichloroethene 2.1 10 ND U
78-93-3---2-butanone 5.2 26 41
67-66-3---Chloroform 2.1 10 ND U
71-55-6---1,1,1-Trichloroethane 2.1 10 ND 9)
56-23-5---Carbon Tetrachloride 2.1 10 ND U
71-43-2---Benzene 2.1 10 ND U
107-06-2--1,2-Dichloroethane 2.1 10 ND U
79-01-6---Trichloroethene 2.1 10 ND U
78-87-5---1,2-Dichloropropane 2.1 10 ND U
75-27-4---Bromodichloromethane 2.1 10 ND U
10061-01-5cis-1,3-Dichloropropene 2.1 10 ND U
108-10-1--4-Methyl-2-pentanone 5.2 26 ND U
108-88-3~-Toluene 2.1 10 ND U

- 10061-02-6trans-1,3-Dichloropropene 2.1 10 ND U
79-00-5---1,1,2-Trichloroethane 2.1 10 ND U
127-18-4--Tetrachloroethene 3.4 10 ND 8]
591-78-6--2-hexanone 5.9 26 ND U
124-48-1--Dibromochloromethane 2.1 10 ND U
106-93-4--1,2-Dibromoethane 2.1 10 ND U

ND = Not Detected

Q = Qualifier

FORM I VOA

)
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 0807069
Client Sample ID: IR35-SD05-08C

Lab Project Number:
Method: 8260B
Date Collected: 07/22/08

Lab Sample ID: 0807069-04 Date Received: 07/23/08

Sample wt/vol: 4.31(g/mL) G Lab File ID: 0807069-0459

Level: (low/med) LOwW Analyst: JAO

% Moisture: not dec. 44 Date Analyzed: 07/29/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) 'Soil Aliquot Volume: (uL)

Method Blank: 8072905-BLK1

Reportlng Results

CAS NO. COMPOUND MDL Limit UG/KG UG/KG Q
108-90-7--Chlorobenzene 2.1 10 ND U
100-41-4--Ethylbenzene 2.3 10 ND U
100-42-5--Styrene 2.1 10 ND U
75-25-2---Bromoform 2.1 10 ND U
98-82-8---Isopropyl Benzene 2.8 10 ND U
79-34-5---1,1,2,2-Tetrachloroethane (2.1 10 ND U
541-73-1--1,3- chhlorobenzene 2.1 10 ND U
106-46-7--1,4-Dichlorobenzene 2.1 10 ND U
95-50-1---1,2-Dichlorobenzene 2.4 10 ND U
96-12-8---1,2-Dibromo-3-Chloropropane (3.1 10 ND U
120-82-1--1,2,4-Trichlorobenzene 2.1 10 ND U
1330-20-7- Xylene (total) 2.2 10 ND U
79-20-9---Methyl acetate 2.3 10 ND 9}
110-82-7-~Cyclohexane 2.1 10 ND U
108-87-2--Methylcyclohexane 2.3 10 ND U
108-38~-3~--m,p-Xylene (part of total) _[4.1 21 ND U
95-47-6---o~Xylene (part of total) ~— 2.2 10 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
i)
41145 23



1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 0807069 Method: 8260B

Client Sample ID: IR35-SD02-08C Date Collected: 07/22/08

Lab Sample ID: 0807069-05 Date Received: 07/23/08

Sample wt/vol: 3.18(g/mL) G Lab File ID: 0807069-0559

Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. 58 Date Analyzed: 07/29/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)

Method Blank: 8072905-BLK1

Reportlng Results

CAS NO. COMPOUND MDL Limit UG/KG UG/KG Q
75-71-8---Dichlorodifluoromethane 3.7 19 ND U
74-87-3---Chloromethane 4.1 19 ND U
75-01-4---Vinyl Chloride 3.7 19 ND U
74 -83-9---Bromomethane 9.1 19 ND U
75-00-3---Chloroethane 3.7 19 ND U
75-69~4---Trichlorofluoromethane 3.7 19 ND U
75-35-4---1,1-Dichloroethene 3.7 19 ND U
75-15-0---Carbon disulfide 3.7 19 55
76-13-1---1,1,2-trichloro-1,2,2-triflul4.2 19 ND U
67-64-1---Acetone 26 47 450
75-09-2---Methylene Chloride 3.7 19 ND U
156-60-5--trans-1,2-Dichloroethene 3.7 19 ND U
1634-04-4-Methyl-tert-butyl ether 3.7 19 ND U
75-34-3---1,1-Dichloroethane 3.7 19 ND U
156-59- 2——015 1,2- chhloroethene 3.7 19 ND U
78-93-3---2-butanone 9.4 47 67 -
67-66-3---Chloroform 3.7 19 ND U
71-55-6---1,1,1-Trichloroethane 3.7 19 ND U
56-23-5---Carbon Tetrachloride 3.7 19 ND U
71-43-2---Benzene 3.7 19 ND u
107-06-2--1,2~Dichloroethane 3.7 19 ND U
79-01-6---Trichloroethene 3.7 19 ND U
78-87-5---1,2-Dichloropropane 3.8 19 ND U
75-27-4---Bromodichloromethane 3.7 19 ND U
10061-01-5cis-1,3-Dichloropropene 3.7 19 ND U
108-10-1--4-Methyl-2-pentanone 9.4 47 ND U
108-88-3-~Toluene 3.7 19 ND U
10061-02-6trans-1,3-Dichloropropene _ [3.7 19 ND U
79-00-5---1,1,2- Trlchloroethane 3.7 19 ND U
127-18- 4——Tetrachloroethene 6.1 19 ND U
591-78-6--2-hexanone 11 47 ND U
124-48-1--Dibromochloromethane 3.7 19 ND U
106-93-4--1,2-Dibromoethane 3.7 19 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
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1AWC

\N

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No:
Client Sample ID: IR35-SD02-08C

0807069

Lab Sample ID: 0807069-05

Sample wt/vol: 3.18(g/mL) G
Level: (low/med) LOW

% Moisture: not dec. 58

Lab Project Number:
Method: 8260B
Date Collected: 07/22/08

07/23/08
0807069-0559

Date Received:
Lab File ID:
Analyst: JAO

Date Analyzed: 07/29/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

Method Blank: 8072905-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/KG UG/KG Q
108-90-7--Chlorobenzene 3.7 19 ND U
100-41-4--Ethylbenzene 4.2 19 ND U
100-42-5--Styrene 3.8 19 ND U
75-25-2---Bromoform 3.7 19 ND U
98-82-8---Isopropyl Benzene 5.0 19 ND U
79-34-5---1,1,2,2-Tetrachloroethane 3.7 19 ND U
541-73-1--1,3-Dichlorobenzene 3.7 19 ND U
106-46-7--1,4-Dichlorobenzene 3.7 19 ND U
95-50-1---1,2-Dichlorobenzene 4.3 19 ND U
96-12-8---1,2-Dibromo-3-Chloropropane |5.7 19 ND 8]
120-82-1--1,2,4-Trichlorobenzene 3.7 19 ND U
1330-20-7-Xylene (total) 3.9 19 ND U
79-20-9---Methyl acetate 4.2 19 ND U
110-82-7-~Cyclohexane 3.7 19 ND U
108-87-2--Methylcyclohexane 4.2 19 ND u
108-38-3--m,p-Xylene (part of total) 7.5 37 ND 8)
95-47-6---0-Xylene (part of total) 3.9 19 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
%w% 15



1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID: Lab Project Number:

Client SDG No: 0807069 Method: 8260B

Client Sample ID: IR35-3SD04-08C Date Collected: 07/22/08

Lab Sample ID: 0807069-06 Date Received: 07/23/08

Sample wt/vol: 3.52(g/mL) G Lab File ID: 0807069-0659

Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. 69 Date Analyzed: 07/29/08

GC Column: SPB-624 ID: 0.32 {(mm) Dilution Factor: 1.0

Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)

Method Blank: 8072905-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/KG UG/KG (@]
75-71-8---Dichlorodifluoromethane 4.6 23 ND U
74-87-3---Chloromethane 5.0 23 ND U
75-01-4---Vinyl Chloride 4.6 23 ND U
74-83-9---Bromomethane 11 23 ND U
75-00-3---Chloroethane 4.6 23 ND U
75-69-4---Trichlorofluoromethane 4.6 23 ND U
75-35-4---1,1-Dichloroethene 4.6 23 ND U
75-15-0--~-Carbon disulfide 4.6 23 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul5.1 23 ND U
67-64-1---Acetone 32 57 350 -
75-09-2---Methylene Chloride 4.6 23 ND U
156-60-5--trans-1,2-Dichloroethene 4.6 23 ND U
1634-04-4-Methyl-tert-butyl ether 4.6 23 ND U
75-34-3---1,1-Dichloroethane 4.6 23 ND U
156-59-2--¢cis-1,2-Dichloroethene 4.6 23 ND U
78-93-3---2-butanone 11 57 ND U
67-66-3---Chloroform 4.6 23 ND U
71-55-6---1,1,1-Trichloroethane 4.6 23 ND U
56-23-5---Carbon Tetrachloride 4.6 23 ND U
71-43-2---Benzene 4.6 23 ND U
107-06-2--1,2-Dichloroethane 4.6 23 ND U
79-01-6---Trichloroethene 4.6 23 ND U
78-87-5---1,2-Dichloropropane 4.7 23 ND U
75-27-4---Bromodichloromethane 4.6 23 ND U
10061-01-5cis-1,3-Dichloropropene 4.6 23 ND U
108-10-1--4-Methyl-2-pentanone 11 57 ND U
108-88-3--Toluene 4.6 23 ND U
10061-02-6trans-1,3-Dichloropropene 4.6 23 ND U
79-00-5---1,1,2-Trichloroethane 4.6 23 ND U
127-18-4--Tetrachloroethene 7.5 23 ND U
591-78-6--2-hexanone 13 57 ND U
124-48-1--Dibromochloromethane 4.6 23 ND U
106-93-4--1,2-Dibromoethane 4.6 23 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA

J)
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 0807069
Client Sample ID: IR35-SD04-08C

Lab Sample ID: 0807069-06
Sample wt/vol: 3.52(g/mL) G
Level: (low/med) LOW

> Moisture: not dec. 69
GC Column: SPB-624 ID: 0.32 (mm)

Lab Project Number:
Method: 8260B

Date Collected: 07/22/08

Date Received: 07/23/08

Lab File ID: 0807069-0659

Analyst: JAO

Date Analyzed: 07/29/08
Dilution Factor: 1.0

Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)
Method Blank: 8072905-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/KG UG/KG Q
108-90-7--Chlorobenzene 4.6 23 ND U
100-41-4--Ethylbenzene 5.1 23 ND U
100-42-5--Styrene 4.7 23 ND 9)
75-25-2---Bromoform 4.6 23 ND U
98-82-8---Isopropyl Benzene 6.1 23 ND V)
79-34-5~--1,1,2,2-Tetrachloroethane __ |4.6 23 ND U
541-73-1--1,3-Dichlorobenzene 4.6 23 ND U
106-46-7--1,4-Dichlorobenzene 4.6 23 ND U
95-50-1---1,2-Dichlorobenzene 5.2 23 ND V)
96-12-8---1,2-Dibromo-3-Chloropropane |7.0 23 ND U
120-82-1--1,2,4-Trichlorobenzene 4.6 23 ND U
1330-20-7-Xylene (total) 4.8 23 ND U
79-20-9---Methyl acetate 5.1 23 ND 8)
110-82-7--Cyclohexane 4.6 23 ND U
108-87-2--Methylcyclohexane 5.2 23 ND U
108-38-3--m,p-Xylene {(part of total) 9.2 46 ND U
95-47-6---0-Xylene (part of total) =~ |4.8 23 ND U
ND = Not Detected
Q = Qualifier
FORM I VOA
()
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET
Client Project ID: Lab Project Number:
Client SDG No: 0807069 Method: 8260B
Client Sample ID: IR35-SD06-08C Date Collected: 07/22/08
Lab Sample ID: 0807069-07 Date Received: 07/23/08
Sample wt/vol: 2.61(g/mL) G Lab File ID: 0807069-0759
Level: (low/med) LOW Analyst: JAO
% Moisture: not dec. 89 Date Analyzed: 07/29/08
GC Column: SPB-624 ID: 0.32 (mm) .Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)

Method Blank: 8072905-BLK1
Reporting Results

CAS NO. COMPOUND MDL Limit UG/KG UG/KG Q
75-71-8---Dichlorodifluoromethane 17 87 ND ]
74-87-3---Chloromethane 19 87 ND U
75-01-4---Vinyl Chloride 17 87 ND U
74-83-9---Bromomethane 42 87 ND U
75-00-3---Chloroethane 17 87 ND U
75-69-4---Trichlorofluoromethane 17 87 ND U
75-35-4---1,1-Dichloroethene 17 87 ND U
75-15-0---Carbon disulfide 17 87 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflul20 87 ND U
67-64-1---Acetone 120 220 1100
75-09-2---Methylene Chloride 17 87 ND U
156-60-5--trans-1, 2-Dichloroethene 17 87 ND U
1634-04-4-Methyl-tert-butyl ether 17 87 ND U
75-34-3---1,1-Dichloroethane 17 87 ND U
156-59-2--cis~-1,2-Dichloroethene ‘ 17 87 ND U
78-93-3--~--2-butanone 44 220 ND U
67-66-3---Chloroform 17 87 ND U
71-55-6---1,1,1-Trichloroethane 17 87 ND U
56-23-5---Carbon Tetrachloride 17 87 ND U
71-43-2~--Benzene 17 87 ND U
107-06-2--1,2-Dichloroethane 17 87 ND U
79-01-6---Trichloroethene 17 87 ND U
78-87-5---1,2-Dichloropropane 18 87 ND U
75-27-4---Bromodichloromethane 17 87 ND U
10061-01-5cis-1,3-Dichloropropene 17 87 ND U
108-10-1--4-Methyl-2-pentanone 44 220 ND U
108-88-3--Toluene 17 87 ND U
10061-02-6trans-1,3-Dichloropropene 17 87 ND U
79-00-5---1,1,2-Trichloroethane 17 87 ND U
127-18-4-~-Tetrachloroethene 29 87 ND U
591-78-6--2-hexanone 50 220 ND U
124-48-1--Dibromochloromethane 17 87 ND U
106-93-4--1,2-Dibromoethane 17 87 ND U

ND Not Detected

o

0 Qualifier

FORM I VOA
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 0807069
Client Sample ID: IR35-SD06-08C

Lab Project Number:
Method: 8260B

Date Collected: 07/22/08

FORM I VOA

bs)

Girel 20

Lab Sample ID: 0807069-07 Date Received: 07/23/08

Sample wt/vol: 2.61(g/mL) G Lab File ID: 0807069-0759

Level: (low/med) LOW Analyst: JAO
Moisture: not dec. 89 Date Analyzed: 07/29/08

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

Method Blank: 8072905-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/KG UG/KG Q
108-90-7--Chlorobenzene 17 87 ND U
100-41-4--Ethylbenzene 19 87 ND U
100-42-5--Styrene 18 87 ND U
75-25-2---Bromoform 17 87 ND U
98-82-8---Isopropyl Benzene 23 87 ND u |
79-34-5---1,1,2,2-Tetrachlorocethane 17 87 ND Uil IS
541.-73-1--1,3-Dichlorobenzene 17 87 ND
106-46-7--1,4-Dichlorobenzene 17 87 ND
95-50-1---1,2-Dichlorobenzene 20 87 ND
96-12-8---1,2-Dibromo-3-Chloropropane |26 87 ND
120-82-1--1,2,4-Trichlorobenzene 17 87 ND
1330-20-7-Xylene (total) 18 87 ND
79-20-9---Methyl acetate 20 87 ND
110-82-7--Cyclohexane 17 87 ND
108-87-2--Methylcyclohexane 20 87 ND
108-38-3--m,p-Xylene (part of total)_ |35 170 ND ,
95-47-6---0-Xylene (part of total) 18 87 ND v v

ND = Not Detected
Q = Qualifier

25



1AWC

VOLATILE ORGANICS ANALYSIS

Client Project ID:
Client SDG No: 0807069 .
Client Sample ID: IR35-SD06-08CRE

DATA SHEET

Lab Project Number:
Method: 8260B
Date Collected: 07/22/08

Lab.Sample ID: 0807069-7 Date Received: 07/23/08

Sample wt/vol: 2.92(g/mL) G Lab File ID: 0807069-7R59

Level: (low/med) LOW Analyst: JAO

% Moisture: not dec. Date Analyzed: 08/12/ bvﬁl

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volu (uL)

Method Blank: 808212-BLK1

Reporting Results

CAS NO. COMPOUND MDL Limit UG/K UG/KG Q
75-71-8---Dichlorodifluoromethane 1.7 8. ND U
74-87-3---Chloromethane 1.9 .6 ND U
75-01-4---Vinyl Chloride 1.7 .6 ND U
74-83-9---Bromomethane 4.2 /7 8.6 ND U
75-00-3---Chloroethane 1.7 8.6 ND U
75-69-4---Trichloxrofluoromethane 1.7 8.6 ND U
75-35-4---1,1-Dichloroethene 1.7 / 8.6 ND U
75-15-0---Carbon disulfide 1.7 8.6 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflu|1.9 8.6 ND U __
67-64-1---Acetone 1 / 21 290 T| SSH
75-09-2---Methylene Chloride 1.7/ 8.6 ND U
156-60-5--trans-1, 2-Dichloroethene 11ﬁ/ 8.6 ND U
1634-04-4-Methyl- tert -butyl ether 1.7 8.6 ND U
75-34-3---1,1-Dichloroethane A.7 8.6 ND U
156-59- 2——01s 1,2-Dichlorocethene )1.7 8.6 ND U
78-93-3-~-2- butanone /S |14.3 21 ND U
67-66-3---Chloroform / 1.7 8.6 ND U
71-55-6---1,1,1-Trichloroethane 7 1.7 8.6 ND U
56-23-5---Carbon Tetrachloride / 1.7 8.6 ND U
71-43-2---Benzene / 1.7 8.6 ND U
107-06-2--1,2-Dichloroethane / 1.7 8.6 ND U
79-01-6---Trichloroethene /7 1.7 8.6 ND U
78-87-5---1,2-Dichloropropane 1.7 8.6 ND U
75-27-4 --~-Bromodichloromethape 1.7 8.6 ND U
10061-01-5cis-1,3-Dichloropropene 1.7 8.6 ND U
108-10-1--4-Methyl-2-pentayione 4.3 21 ND U
108-88-3--Toluene 1.7 8.6 ND U
10061-02-6trans-1,3-Dichdoropropene 1.7 8.6 ND U
79-00-5---1,1,2- Trlchlggiethane 1.7 8.6 ND U
127-18- 4-~Tetrachloro hene 2.8 8.6 ND U
591-78-6--2-hexanone 4.9 21 ND U
124-48~-1--Dibromochlbromethane 1.7 8.6 ND U
106—93—4——1,2—Di§§, oethane- 1.7 8.6 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA
(e
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1AWC
VOLATILE ORGANICS ANALYSIS

Client Project ID:
Client SDG No:
Client Sample ID:

0807069
IR35-SD06-08CRE

) ke

DATA SHEET

Lab Project Number:
Method: 8260B
Date Collected: 07/22/0

q12498

Lab Sample ID: 0807069-7 Date Received: 07/23/28
Sample wt/vol 2.92(g/mL) G Lab File ID: 08076069-7R59
Level: (low/med) LOW Analyst: JAO
I'd
% Moisture: not dec. Date Analyzed: 08/12/08 Uﬁﬂb t}Q/
GC Column: SPB-624 ID: 0.32 (mm) Dilution Factoy’ 1.0 on
Soil Extract Volume: (uL) Soil Aliquot/Volume: (uL)
Method Blank: 808212-BLK1 -/
Reporting Results
CAS NO. COMPOUND MDL LimithG/KG UG/KG Q
108-90-7--Chloxobenzene 1.7 ff 8.6 ND U
100-41-4--Ethylbenzene 1.9 / 8.6 ND U
100-42-~5--Styrene 1.7 / 8.6 ND U
75-25-2-~--Bromoform 1.7 /ﬁ 8.6 ND U
98-82-8---Isopropyl Benzene 2.3/ 8.6 ND U
79-34-5---1,1,2,2-Tetrachloroethane ___|1.7 / 8.6 ND K | FSL
541-73-1--1,3- Dichlorobenzene 1.7 7 8.6 ND
106-46-7--1,4-Dichlorobenzene 1.7% 8.6 ND I
95-50-1---1,2-Dichlorobenzene 2.0 8.6 ND i
96-12-8---1,2-Dibromo-3-Chloropropane (2.6 8.6 ND {
120-82-1--1,2,4-Trichlorobenzene 1.7 8.6 ND
1330-20-7- Xylene (total) 1.8 8.6 ND
79-20-9-~--Methyl acetate S 11.9 8.6 ND
110-82-7--Cyclohexane /S 11.7 8.6 ND
108-87-2--Methylcyclohexane’ i 1.9 8.6 ND
108-38-3--m,p-Xylene (part of total) 3.4 17 ND
95-47-6---0-Xylene (part of total)  |1.8 8.6 ND Y
ND = Not Detected
Q = Qualifier .
ff
/
/
/
/
/
FORM I VOA
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1AWC
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 0807069
Client Sample ID: IR35-TB07222008

Lab Sample ID:
Sample wt/vol:
Level: (low/med) LOW

0807069-08

% Moisture: not dec.
GC Column: SPB-624 ID: 0.32 (mm)

5.00(g/mL) G

Lab Project Number:

Method: 8260B
Date Collected:
Date Received: 07/23/08
Lab File ID:
Analyst: TD

Date Analyzed:

07/22/08

0807069-0859

07/29/08 &%fw
Dilution Factor: 1. V@mﬁ

Soil Extract Volume: (uL) Soil Aliquot Volu (uL)
Method Blank: 8072905-BLK1
Reporting Results

CAS NO. COMPOUND MDL Limit UG/K UG/KG Q
75-71-8---Dichlorodifluoromethane 1.0 ND U
74-87-3---Chloromethane 1.1 S ND U
75-01-4---Vinyl Chloride 1.0 5 ND U
74-83-9---Bromomethane 2.4 5 ND U
75-00-3---Chloroethane 1.0 5 ND U
75-69-4---Trichlorofluoromethane 1.0 5 ND U
75-35-4---1,1-Dichloroethene 1.0 5 ND U
75-15-0---Carbon disulfide 1.0 5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflujl.1 / 5 ND U
67-64-1---Acetone 7.1/ 13 ND U
75-09-2---Methylene Chloride 1.0 7 5 ND U
156-60~5--trans-1,2-Dichloroethene 1.0, 5 ND U
1634-04-4-Methyl- tert -butyl ether 1. 5 ND 18}
75-34-3---1,1-Dichloroethane 1/0 5 ND U
156-59- 2——c1s 1,2- chhloroetﬁene .0 5 ND U
78-93-3---2- butanone 2.5 13 ND U
67-66-3---Chloroform /11.0 5 ND U
71-55-6-~--1,1,1-Trichloroethane / 1.0 5 ND U
56-23-5---Carbon Tetrachloride / 1.0 5 ND U
71-43-2---Benzene / 1.0 5 ND U
107-06-2--1,2-Dichloroethane 7 1.0 5 ND U
79-01-6---Trichloroethene Vi 1.0 5 ND U
78-87-5---1,2-Dichloropropane [/ 1.0 5 ND U
75-27-4---Bromodichloromethane 1.0 5 ND U
10061-01-5cis~1,3-Dichloroprogene 1.0 5 ND U
108-10-1--4-Methyl-2-pentanone 2.5 . 13 ND 9]
108-88-3--Toluene 1.0 ) ND U
10061-02-6trans-1,3-Dichlo opropene (1.0 5 ND U
79-00-5---1,1,2- Trlchloro thane 1.0 5 ND U
127-18- 4——Tetrachloroeth ne 1.6 5 ND U
591-78-6--2-hexanone 2.9 13 ND U
124-48-1--Dibromochlordmethane 1.0 5 ND U
106-93—4——1,2~Dibrom?é€hane 1.0 5 ND U

ND = Not Detected
Q = Qualifier

FORM I VOA



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 0807069
Client Sample ID: IR35-TB07222008

Lab Sample ID: 0807069-08

Sample wt/vol: 5.00(g/mL) G
Level: (low/med) LOW

% Moisture: not dec.

Lab Project Number:
Method: 8260B
Date Collected: 07/22/08

07/23/08
0807069-0859

Date Received:
Lab File ID:
Analyst: TD

Date Analyzed:

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factg
Soil Extract Volume: (uL) Soil Aliquoy Volume: (uL)
Method Blank: 8072905-BLK1
Reporting Results
CAS NO. COMPOUND MDL,  Limit/UG/KG  UG/KG 0
108-90-7--Chlorobenzene 1.0 5 ND U
100-41-4--Ethylbenzene 1.1 5 ND U
100-42-5--Styrene 1.0 5 ND U
75-25-2---Bromoform 1.0 / 5 ND U
98-82-8---Igsopropyl Benzene 1.3 5 ND U
79-34-5---1,1,2,2-Tetrachloroethane __ |1.0 5 ND W ISk
541-73-1--1,3~ chhlorobenzene 1. 5 ND
106-46-7--1,4-Dichlorobenzene 1.0 5 ND
95-50-1---1,2-Dichlorobenzene %ﬁl 5 ND
96-12-8---1,2-Dibromo-3-Chloropropane — .5 5 ND
120-82-1--1,2,4-Trichlorobenzene /11.0 5 ND
1330-20-7- Xylene (total) /1.1 5 ND .
79-20-9---Methyl acetate W 1.1 5 ND
110-82-7--Cyclohexane / 1.0 5 ND
108-87-2--Methylcyclohexane / 1.1 5 ND
108-38-3--m,p-Xylene (part of total) 2.0 10 ND
95—47—6—-—o-Xy1ene (part of tot,al) 1.1 5 ND |
ND = Not Detected /
Q = Qualifier //
/
/
,f/!
/“'/’
7/
FORM I VOA
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1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project 1ID:
Client SDG No: 0807069
Client Sample ID: IR35-TB07222008RE

Lab Sample ID: 0807069-8

Sample wt/vol:

5.0(g/mL) G

Level: (low/med) LOW

)
)

Moisture: not dec.

GC Column: SPB-624 ID: 0.32 (mm)

Lab Project Number:
Method: 8260B
Date Collected: 07/22/08

Date Received: 07/23/08
Lab File ID: 0807069~8R59
Analyst: JAO

Date Analyzed: 08/12/08
Dilution Factor: 1.0

ghe

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Method Blank: 8081212-BLK1
Reporting Results

CAS NO. COMPOUND MDL, Limit UG/KG UG/KG Q
75-71-8---DichlorodifTuoromethane 1.0 5 ND U
74-87-3---Chloromethane 1.1 5 ND U
75-01-4---Vinyl Chloride 1.0 5 ND U
74-83-9---Bromomethane 2.4 5 ND U
75-00-3---Chloroethane 1.0 5 ND U
75-69-4---Trichlorofluoromethane 1.0 5 ND U
75-35-4---1,1-Dichloroethene 1.0 5 ND U
75-15-0---Carbon disulfide 1.0 5 ND U
76-13-1---1,1,2-trichloro-1,2,2-triflull.1 5 ND U
67-64-1~---Acetone 7.1 13 ND U
75-09-2---Methylene Chloride 1.0 5 ND 8)
156-60-5--trans-1, 2- chhloroetﬁene 1.0 5 ND U
1634-04-4-Methyl- tert- -butyl ether 1.0 5 ND U
75-34-3---1,1-Dichloroethane 1.0 5 ND U
156-59- 2——c1s 1,2- chhloroetEene 1.0 5 ND U
78-93-3---2- butanone 2.5 13 ND U
67-66-3---Chloroform 1.0 5 ND U
71-55-6---1,1,1-Trichloroethane 1.0 5 ND U
56-23-5---Carbon Tetrachloride 1.0 5 ND U
71-43-2---Benzene 1.0 5 ND U
107-06-2--1,2-Dichloroethane 1.0 5 ND U
79-01-6---Trichloroethene 1.0 5 ND U
78-87-5---1,2-Dichloropropane 1.0 5 ND U
75-27-4---Bromodichloromethane 1.0 5 ND U
10061-01-5cis-1,3-Dichloropropene 1.0 5 ND U
108-10-1--4-Methyl-2-pentanone 2.5 13 ND U
108-88~-3--Toluene 1.0 5 ND U
10061-02-6trans-1,3-Dichloropropene__ |1.0 5 ND U
79-00-5---1,1,2- Trlchloroethane 1.0 5 ND U
127-18- 4——Tetrachloroethene 1.6 5 ND U
591-78-6--2-hexanone 2.9 13 ND U
124-48-1--Dibromochloromethane 1.0 5 ND U
106-93-4--1,2-Dibromoethane 1.0 5 ND u

ND = Not Detected
Q = Qualifier

FORM I VOA
Qxd
Gh1od 30



1AWC

VOLATILE ORGANICS ANALYSIS DATA SHEET

Client Project ID:
Client SDG No: 0807069
Client Sample ID: IR35-TB07222008RE

Lab Sample ID: 0807069-8
Sample wt/vol: 5.0(g/mL) G
Level: (low/med) LOW

Moisture: not dec.
GC Column: SPB-624 ID: 0.32 (mm)

Lab Project Number:
Method: 8260B
Date Collected: 07/22/08

Date Received: 07/23/08
Lab File 1ID: 0807069-8R59
Analyst: JAO

Date Analyzed: 08/12/08
Dilution Factor: 1.0

Gl

Soil Extract Volume: (ul) Soil Aliguot Volume: (ul)
Method Blank: 8081212-BLK1
Reporting Results
CAS NO. COMPOUND MDL Limit UG/KG UG/KG Q
108-90-7--Chlorobenzene 1.0 5 ND U
100-41-4--Ethylbenzene 1.1 5 ND U
100-42-5--Styrene 1.0 5 ND U
75-25-2---Bromoform 1.0 5 ND U
98-82-8-~--Isopropyl Benzene 1.3 5 ND U
79-34-5---1,1,2,2-Tetrachloroethane 1.0 5 ND U
541-73-1--1,3-Dichlorobenzene 1.0 5 ND U
106-46-7--1,4-Dichlorobenzene 1.0 5 ND U
95-50-1---1,2~Dichlorobenzene 1.1 5 ND U
96-12-8---1,2-Dibromo-3-Chloropropane_ |1.5 5 ND U
120-82-1--1,2,4-Trichlorobenzene 1.0 5 ND 9]
1330-20-7-Xylene (total) 1.1 5 ND U
79-20-9---Methyl acetate 1.1 5 ND U
110-82-7--Cyclohexane 1.0 5 ND U
108-87-2--Methylcyclohexane 1.1 5 ND U
108-38-3--m,p-Xylene (part of total) (2.0 10 ND U
95-47-6---0-Xylene (part of total) 1.1 5 ND U
ND = Not Detected
Q = Qualifier
FORM I VOA
() N



Lab




Appendix A Lab is provided on CD



Appendix B
BIOCHLOR Modeling Results




BIOCHLOR Natural Attenuation Decision Support Systernr

Camp Lejeune

Data Input Instructions:

Version 2.2 Site 35 115 1. Enter value directly....or
Excel 2000 Run Name A or 2. Calculate by filling in gray
TYPE OF CHLORINATED SOLVENT: Ethenes @® 5. GENERAL 0.02 cells. Press Enter, then
Ethanes O Simulation Time* 51 |y ¥=—L — (To restore formulas, hit "Restore Formulas" button )
1. ADVECTION Modeled Area Width* 600 |(ft) w @ Variable* Data used directly in model.
Seepage Velocity* Vs 62.1 (ft/yr) Modeled Area Length* 1540 |(f)y T(_ast if _ Natural Attenuation
or N Zone 1 Length* 1540 |(ft) Biotransformation .
Hydraulic Conductivity K 1.5E-03 [(cm/sec) Zone 2 Length* 0 (ft) Lol 2= is Occurring — Screening Protocol
Hydraulic Gradient i 0.008 |(fft) L - Zone 1
Effective Porosity n 0.2 ) 6. SOURCE DATA TYPE: Decaying Vertical Plane Source: Determine Source Well
i.l DIS}iERSION e { Source Options ] Single Planar Location and Input Solvent Concentrations
pha x 29.21 |(ft
(Alpha y) / (Alpha x)* 0.05 |(-) Source Thickness in Sat. Zone* (ft)
(Alpha z) / (Alpha x)* 1.E-99 |(-) Y1
3. ADSORPTION Width* (ft)
Retardation Factor* R ks*
or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 0.09
FractionOrganicCarbon, foc 1.0E-3 ) TCE 12.0 0.09 View of Plume Looking Down
Partition Coefficient Koc R DCE 1.0 0.09
PCE 426 | (L/kg) 4.41 “) VC .0 0.09 Observed Centerline Conc. at Monitoring Wells
TCE 130 | (L/kg) 2.04 “) ETH 0.09
DCE 125 | (L/kg) 2.00 “)
VC 30 (L/kg) 1.24 “) 7. FIELD DATA FOR COMPARISON
ETH 302 | (L/kg) 342 |() PCE Conc. (mg/L) |
Common R (used in model)*=[ = 2.04 TCE Conc. (mg/L) A1 | a2 | s .03 .03 .001
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (mg/L) .038 | .11 .15 .23 .24 .07
Zonel — | > A (Llyn) half-life (yrs) Yield VC Conc. (mg/L) 0.0 | .003 | .002 .003 .011 [ .008
PCE TCE 0.000 | €« 0.79 ETH Conc. (mg/L)
TCE DCE 0.198 | €« 3.50 0.74 Distance from Source (ft) 210 | 385 525 945 1435 | 1505
DCE vC 0.182 | € 3.80  |0.64 Date Data Collected
VC ETH 3.465 | < 0.20 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone2 < | > A (Llyr) half-life (yrs)
PCE > TCE 0.000 | ¢ A [ Help } [FF;?;:S;:S} [ RESET}
TCE DCE 0.000 | <« HELP RUN CENTERLINE RUN ARRAY
DCE vC 0000 | € SEE OUTPUT Paste
vC ETH 0000 | € Example




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

TCE 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation| 0.122 0.202 0.333 0.550 0.901 1.442 2.199 3.082 3.740 3.578 3.028
Biotransformation| 0.12183 0.118 0.113 0.109 0.105 0.101 0.096 0.088 0.077 0.062 0.044
Monitoring Well Locations (ft)
210 385 525 945 1435 1505
Field Data from Site 0.110 0.120 0.180 0.030 0.030 0.001
=== No Degradation/Production e Sequential 1st Order Decay i Field Data from Site
—~ 10.00 +
—
= See PCE
3 1540
£ 1.00
~ See TCE
c
o
= 0.10
< N — See DCE
E am ]
o 0.01-+
:
=
8 O 00 | | | | | | | | |
. T T T T T T T T 1 See ETH
0 200 400 600 800 1000 1200 1400 1600 1800
Distance From Source (ft.)
Time:
|| 51.0 Years I
Prepare Animation Return to To All To Array

[Log <—>linear Input




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

See ETH

DCE 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation 0.010 0.017 0.028 0.046 0.075 0.120 0.183 0.257 0.312 0.298 0.252
Biotransformation| 0.01015 0.053 0.095 0.136 0.174 0.210 0.241 0.254 0.250 0.218 0.163
Monitoring Well Locations (ft)
210 385 525 945 1435 1505
Field Data from Site 0.038 0.110 0.150 0.230 0.240 0.070
=== No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
—~ 1.00 +
=l See PCE
g 1540
=~ 010 . See TCE
c
2
© See DCE
e 0.01 4
[}
:
=
o
O 0.00 1 1 1 1 1 1 1 1 |

0 200 400 600 800 1000 1200 1400 1600 1800

Distance From Source (ft.)

Time:

Prepare Animation

|| 51.0 Years I Return to

To All To Array

[Log <—>linear Input




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

VC 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation| 0.00000 0.002 0.003 0.005 0.006 0.007 0.008 0.009 0.009 0.008 0.006
Monitoring Well Locations (ft)
210 385 525 945 1435 1505
Field Data from Site 0.000 0.003 0.002 0.003 0.011 0.008
=== No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
—~ 1.00 +
= See PCE
o
<
= 010 See TCE
c
2
© See DCE
e 0.01 + o
) e
:
c = =
8 000 | | H | | | | | | |
. - T T T T T T T T 1 See ETH
0 200 400 600 800 1000 1200 1400 1600 1800

Distance From Source (ft.)

Time:

|| 51.0 Years I Return to
[Log <—>linear Input

Prepare Animation To All To Array




BIOCHLOR Natural Attenuation Decision Support Systernr

Camp Lejeune

Data Input Instructions:

Version 2.2 Site 35 115 1. Enter value directly....or
Excel 2000 Run Name A or 2. Calculate by filling in gray
TYPE OF CHLORINATED SOLVENT: Ethenes @® 5. GENERAL 0.02 cells. Press Enter, then
Ethanes O Simulation Time* 61 |y ¥—L — (To restore formulas, hit "Restore Formulas" button )
1. ADVECTION Modeled Area Width* 600 |(ft) w @ Variable* Data used directly in model.
Seepage Velocity* Vs 62.1 (ft/yr) Modeled Area Length* 1540 |(f)y T(_ast if _ Natural Attenuation
or N Zone 1 Length* 1540 |(ft) Biotransformation .
Hydraulic Conductivity K 1.5E-03 [(cm/sec) Zone 2 Length* 0 (ft) Lol 2= is Occurring — Screening Protocol
Hydraulic Gradient i 0.008 |(fft) L - Zone 1
Effective Porosity n 0.2 ) 6. SOURCE DATA TYPE: Decaying Vertical Plane Source: Determine Source Well
i.l DIS}iERSION e { Source Options ] Single Planar Location and Input Solvent Concentrations
pha x 29.21 |(ft
(Alpha y) / (Alpha x)* 0.05 |(-) Source Thickness in Sat. Zone* (ft)
(Alpha z) / (Alpha x)* 1.E-99 |(-) Y1
3. ADSORPTION Width* (ft)
Retardation Factor* R ks*
or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 0.09
FractionOrganicCarbon, foc 1.0E-3 ) TCE 12.0 0.09 View of Plume Looking Down
Partition Coefficient Koc R DCE 1.0 0.09
PCE 426 | (L/kg) 4.41 “) VC .0 0.09 Observed Centerline Conc. at Monitoring Wells
TCE 130 | (L/kg) 2.04 “) ETH 0.09
DCE 125 | (L/kg) 2.00 “)
VC 30 (L/kg) 1.24 “) 7. FIELD DATA FOR COMPARISON
ETH 302 | (L/kg) 342 |() PCE Conc. (mg/L)
Common R (used in model)*=[ = 2.04 TCE Conc. (mg/L)
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (mg/L)
Zonel — | > A (Llyn) half-life (yrs) Yield VC Conc. (mg/L)
PCE TCE 0.000 | €« 0.79 ETH Conc. (mg/L)
TCE DCE 0.198 | €« 3.50 0.74 Distance from Source (ft)
DCE vC 0.182 | € 3.80  |0.64 Date Data Collected
VC ETH 3.465 | < 0.20 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone2 < | > A (Llyr) half-life (yrs)
PCE > TCE 0.000 | ¢ A [ Help } [FF;?;:S;:S} [ RESET}
TCE DCE 0.000 | <« HELP RUN CENTERLINE RUN ARRAY
DCE vC 0000 | € SEE OUTPUT Paste
vC ETH 0000 | € Example




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

TCE 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation 0.050 0.082 0.136 0.224 0.369 0.604 0.972 1.512 2.224 2.789 3.240
Biotransformation| 0.04953 0.048 0.046 0.045 0.043 0.041 0.039 0.037 0.035 0.032 0.028
Monitoring Well Locations (ft)
Field Data from Site
====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
. 10.00 +
-
= - o3—+386= 1540 See PCE
£ 1.00 =%
~ See TCE
c
2 010
T See DCE
5
c
o)
O 0.0 1 1 1 1 1 1 1 See ETH
0 200 400 600 800 1000 1200 1400 1600 1800
Distance From Source (ft.)
Time:
|| 61.0 Years I
Prepare Animation Re::]uprlr;tto To All To Array

[Log <—>linear




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

DCE 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation 0.004 0.007 0.011 0.019 0.031 0.050 0.081 0.126 0.185 0.232 0.270
Biotransformation| 0.00413 0.022 0.039 0.055 0.071 0.086 0.099 0.111 0.120 0.122 0.116
Monitoring Well Locations (ft)
Field Data from Site
====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
. 1.00 +
= See PCE
CES> 1540
~ 0.10 + See TCE
c
.2
© See DCE
= 0.01 +
()
:
c
o)
O 0.00 1 1 1 1 1 1 1 1 1 See ETH
0 200 400 600 800 1000 1200 1400 1600 1800
Distance From Source (ft.)
Time:
|| 61.0 Years I
Prepare Animation : Return to To All To Array
[Log <—>linear Input




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

VC 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation| 0.00000 0.001 0.001 0.002 0.002 0.003 0.003 0.004 0.004 0.004 0.004
Monitoring Well Locations (ft)
Field Data from Site
====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
. 1.00 +
= See PCE
o
S
~ 0.10 + See TCE
c
.2
© See DCE
= 0.01 +
()
:
c
= ",
O 0.00 7z 1 1 1 1 1 1 1 1 See ETH
0 200 400 600 800 1000 1200 1400 1600 1800
Distance From Source (ft.)
Time:
|| 61.0 Years I
Prepare Animation : Return to To All To Array
[Log <—>linear Input




BIOCHLOR Natural Attenuation Decision Support Systernr

Camp Lejeune

Data Input Instructions:

Version 2.2 Site 35 115 1. Enter value directly....or
Excel 2000 Run Name A or 2. Calculate by filling in gray
TYPE OF CHLORINATED SOLVENT: Ethenes @® 5. GENERAL 0.02 cells. Press Enter, then
Ethanes O Simulation Time* 71 |yn ¥—L — (To restore formulas, hit "Restore Formulas" button )
1. ADVECTION Modeled Area Width* 600 |(ft) w @ Variable* Data used directly in model.
Seepage Velocity* Vs 62.1 (ft/yr) Modeled Area Length* 1540 |(f)y T(_ast if _ Natural Attenuation
or N Zone 1 Length* 1540 |(ft) Biotransformation .
Hydraulic Conductivity K 1.5E-03 [(cm/sec) Zone 2 Length* 0 (ft) Lol 2= is Occurring — Screening Protocol
Hydraulic Gradient i 0.008 |(fft) L - Zone 1
Effective Porosity n 0.2 ) 6. SOURCE DATA TYPE: Decaying Vertical Plane Source: Determine Source Well
i.l DIS}iERSION e { Source Options ] Single Planar Location and Input Solvent Concentrations
pha x 29.21 |(ft
(Alpha y) / (Alpha x)* 0.05 |(-) Source Thickness in Sat. Zone* (ft)
(Alpha z) / (Alpha x)* 1.E-99 |(-) Y1
3. ADSORPTION Width* (ft)
Retardation Factor* R ks*
or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 0.09
FractionOrganicCarbon, foc 1.0E-3 ) TCE 12.0 0.09 View of Plume Looking Down
Partition Coefficient Koc R DCE 1.0 0.09
PCE 426 | (L/kg) 4.41 “) VC .0 0.09 Observed Centerline Conc. at Monitoring Wells
TCE 130 | (L/kg) 2.04 “) ETH 0.09
DCE 125 | (L/kg) 2.00 “)
VC 30 (L/kg) 1.24 “) 7. FIELD DATA FOR COMPARISON
ETH 302 | (L/kg) 342 |() PCE Conc. (mg/L)
Common R (used in model)*=[ = 2.04 TCE Conc. (mg/L)
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (mg/L)
Zonel — | > A (Llyn) half-life (yrs) Yield VC Conc. (mg/L)
PCE TCE 0.000 | €« 0.79 ETH Conc. (mg/L)
TCE DCE 0.198 | €« 3.50 0.74 Distance from Source (ft)
DCE vC 0.182 | € 3.80  |0.64 Date Data Collected
VC ETH 3.465 | < 0.20 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone2 < | > A (Llyr) half-life (yrs)
PCE > TCE 0.000 | ¢ A [ Help } [FF;?;:S;:S} [ RESET}
TCE DCE 0.000 | <« HELP RUN CENTERLINE RUN ARRAY
DCE vC 0000 | € SEE OUTPUT Paste
vC ETH 0000 | € Example




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

TCE 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation 0.020 0.033 0.055 0.091 0.150 0.247 0.404 0.652 1.009 1.505 2.093
Biotransformation| 0.02014 0.019 0.019 0.018 0.017 0.017 0.016 0.015 0.015 0.014 0.013
Monitoring Well Locations (ft)
Field Data from Site
====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
. 10.00 +
= See PCE
2 g 1540
£ 1.00 232 -
= s See TCE
c
2 010t
T See DCE
:
c
o)
O 0.0 1 1 1 1 1 1 1 1 1 See ETH
0 200 400 600 800 1000 1200 1400 1600 1800
Distance From Source (ft.)
Time:
|| 71.0 Years I
Prepare Animation : Return to To All To Array
[Log <—>linear Input




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

DCE 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation 0.002 0.003 0.005 0.008 0.013 0.021 0.034 0.054 0.084 0.125 0.174
Biotransformation| 0.00168 0.009 0.016 0.022 0.029 0.035 0.041 0.046 0.051 0.054 0.056
Monitoring Well Locations (ft)
Field Data from Site
====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
. 1.00 +
= See PCE
o
S 1540
~ 0.10 + See TCE
c
.2
© See DCE
= 0.01 +
()
:
c
o)
O 0.00 1 1 1 1 1 1 1 1 1 See ETH
0 200 400 600 800 1000 1200 1400 1600 1800
Distance From Source (ft.)
Time:
|| 71.0 Years I
Prepare Animation : Return to To All To Array
[Log <—>linear Input




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

VC 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation| 0.00000 0.000 0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.002 0.002

Monitoring Well Locations (ft)

Field Data from Site

====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site

1.00 +
2
o
S
~ 0.10 +
c
=
@
= 0.01 +
()
O
c
)
O 0.00 1 e 1 1 1 1 1

0 200 400 600 800 1000 1200 1400 1600 1800
Distance From Source (ft.)
Time:

Prepare Animation

71.0 Years I

See PCE

See TCE

See DCE

See VC

See ETH

Return to

[Log <—>linear Input

To All To Array




BIOCHLOR Natural Attenuation Decision Support Systernr

Camp Lejeune

Data Input Instructions:

Version 2.2 Site 35 115 1. Enter value directly....or
Excel 2000 Run Name A or 2. Calculate by filling in gray
TYPE OF CHLORINATED SOLVENT: Ethenes @® 5. GENERAL 0.02 cells. Press Enter, then
Ethanes O Simulation Time* 81 |yn ¥—L — (To restore formulas, hit "Restore Formulas" button )
1. ADVECTION Modeled Area Width* 600 |(ft) w @ Variable* Data used directly in model.
Seepage Velocity* Vs 62.1 (ft/yr) Modeled Area Length* 1540 |(f)y T(_ast if _ Natural Attenuation
or N Zone 1 Length* 1540 |(ft) Biotransformation .
Hydraulic Conductivity K 1.5E-03 [(cm/sec) Zone 2 Length* 0 (ft) Lol 2= is Occurring — Screening Protocol
Hydraulic Gradient i 0.008 |(fft) L - Zone 1
Effective Porosity n 0.2 ) 6. SOURCE DATA TYPE: Decaying Vertical Plane Source: Determine Source Well
i.l DIS}iERSION e { Source Options ] Single Planar Location and Input Solvent Concentrations
pha x 29.21 |(ft
(Alpha y) / (Alpha x)* 0.05 |(-) Source Thickness in Sat. Zone* (ft)
(Alpha z) / (Alpha x)* 1.E-99 |(-) Y1
3. ADSORPTION Width* (ft)
Retardation Factor* R ks*
or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 0.09
FractionOrganicCarbon, foc 1.0E-3 ) TCE 12.0 0.09 View of Plume Looking Down
Partition Coefficient Koc R DCE 1.0 0.09
PCE 426 | (L/kg) 4.41 “) VC .0 0.09 Observed Centerline Conc. at Monitoring Wells
TCE 130 | (L/kg) 2.04 “) ETH 0.09
DCE 125 | (L/kg) 2.00 “)
VC 30 (L/kg) 1.24 “) 7. FIELD DATA FOR COMPARISON
ETH 302 | (L/kg) 342 |() PCE Conc. (mg/L)
Common R (used in model)*=[ = 2.04 TCE Conc. (mg/L)
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (mg/L)
Zonel — | > A (Llyn) half-life (yrs) Yield VC Conc. (mg/L)
PCE TCE 0.000 | €« 0.79 ETH Conc. (mg/L)
TCE DCE 0.198 | €« 3.50 0.74 Distance from Source (ft)
DCE vC 0.182 | € 3.80  |0.64 Date Data Collected
VC ETH 3.465 | < 0.20 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone2 < | > A (Llyr) half-life (yrs)
PCE > TCE 0.000 | ¢ A [ Help } [FF;?;:S;:S} [ RESET}
TCE DCE 0.000 | <« HELP RUN CENTERLINE RUN ARRAY
DCE vC 0000 | € SEE OUTPUT Paste
vC ETH 0000 | € Example




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

TCE 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation 0.008 0.014 0.022 0.037 0.061 0.101 0.165 0.269 0.433 0.684 1.044
Biotransformation| 0.00819 0.008 0.008 0.007 0.007 0.007 0.007 0.006 0.006 0.006 0.005
Monitoring Well Locations (ft)
Field Data from Site
====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
. 10.00 +
= See PCE
o
e 1.00 + 1540
~ See TCE
c
T See DCE
5
c
o)
O 0.0 1 1 1 1 1 1 1 See ETH
0 200 400 600 800 1000 1200 1400 1600 1800
Distance From Source (ft.)
Time:
|| 81.0 Years I
Prepare Animation : Return to To All To Array
[Log <—>linear Input




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

DCE 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation| 0.001 0.001 0.002 0.003 0.005 0.008 0.014 0.022 0.036 0.057 0.087
Biotransformation| 0.00068 0.004 0.006 0.009 0.012 0.014 0.017 0.019 0.021 0.022 0.024
Monitoring Well Locations (ft)
Field Data from Site
====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
- 1.00 +
= See PCE
o
‘E’ See TCE
— 010 | 1540 ee
= 2
© See DCE
= 0.01 +
()
:
c
)
O 0.00 | A£—15 ; ; ; 1 1 1 1 1 See ETH
0 200 400 600 800 1000 1200 1400 1600 1800
Distance From Source (ft.)
Time:
|| 81.0 Years I Return to

Prepare Animation

Input To All

[Log <—>linear

To Array




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

VC 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation| 0.00000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.001
Monitoring Well Locations (ft)
Field Data from Site
====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
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BIOCHLOR Natural Attenuation Decision Support Systernr

Camp Lejeune

Data Input Instructions:

Version 2.2 Site 35 115 1. Enter value directly....or
Excel 2000 Run Name A or 2. Calculate by filling in gray
TYPE OF CHLORINATED SOLVENT: Ethenes @® 5. GENERAL 0.02 cells. Press Enter, then
Ethanes O Simulation Time* 91 |yn ¥=—L — (To restore formulas, hit "Restore Formulas" button )
1. ADVECTION Modeled Area Width* 600 |(ft) w @ Variable* Data used directly in model.
Seepage Velocity* Vs 62.1 (ft/yr) Modeled Area Length* 1540 |(f)y T(_ast if _ Natural Attenuation
or N Zone 1 Length* 1540 |(ft) Biotransformation .
Hydraulic Conductivity K 1.5E-03 [(cm/sec) Zone 2 Length* 0 (ft) Lol 2= is Occurring — Screening Protocol
Hydraulic Gradient i 0.008 |(fft) L - Zone 1
Effective Porosity n 0.2 ) 6. SOURCE DATA TYPE: Decaying Vertical Plane Source: Determine Source Well
i.l DIS}iERSION e { Source Options ] Single Planar Location and Input Solvent Concentrations
pha x 29.21 |(ft
(Alpha y) / (Alpha x)* 0.05 |(-) Source Thickness in Sat. Zone* (ft)
(Alpha z) / (Alpha x)* 1.E-99 |(-) Y1
3. ADSORPTION Width* (ft)
Retardation Factor* R ks*
or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE 0.09
FractionOrganicCarbon, foc 1.0E-3 ) TCE 12.0 0.09 View of Plume Looking Down
Partition Coefficient Koc R DCE 1.0 0.09
PCE 426 | (L/kg) 4.41 “) VC .0 0.09 Observed Centerline Conc. at Monitoring Wells
TCE 130 | (L/kg) 2.04 “) ETH 0.09
DCE 125 | (L/kg) 2.00 “)
VC 30 (L/kg) 1.24 “) 7. FIELD DATA FOR COMPARISON
ETH 302 | (L/kg) 342 |() PCE Conc. (mg/L)
Common R (used in model)*=[ = 2.04 TCE Conc. (mg/L)
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (mg/L)
Zonel — | > A (Llyn) half-life (yrs) Yield VC Conc. (mg/L)
PCE TCE 0.000 | €« 0.79 ETH Conc. (mg/L)
TCE DCE 0.198 | €« 3.50 0.74 Distance from Source (ft)
DCE vC 0.182 | € 3.80  |0.64 Date Data Collected
VC ETH 3.465 | < 0.20 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone2 < | > A (Llyr) half-life (yrs)
PCE > TCE 0.000 | ¢ A [ Help } [FF;?;:S;:S} [ RESET}
TCE DCE 0.000 | <« HELP RUN CENTERLINE RUN ARRAY
DCE vC 0000 | € SEE OUTPUT Paste
vC ETH 0000 | € Example




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

TCE 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation| 0.003 0.006 0.009 0.015 0.025 0.041 0.067 0.110 0.179 0.289 0.460
Biotransformation| 0.00333 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.002 0.002 0.002
Monitoring Well Locations (ft)
Field Data from Site
====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
- 1.00 +
< 1540 See PCE
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

DCE 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation 0.000 0.000 0.001 0.001 0.002 0.003 0.006 0.009 0.015 0.024 0.038
Biotransformation| 0.00028 0.001 0.003 0.004 0.005 0.006 0.007 0.008 0.008 0.009 0.010
Monitoring Well Locations (ft)
Field Data from Site
====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

VC 0 154 308 462 616 770 924 1078 1232 1386 1540
No Degradation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation| 0.00000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Monitoring Well Locations (ft)
Field Data from Site
====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
. 1.00 +
= See PCE
o
S
~ 0.10 + See TCE
c
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© See DCE
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BIOCHLOR Natural Attenuation Decision Support Systernr

| Camp Lejeune

|Data Input Instructions:

Version 2.2 Site 35 - Southern Plume 115 1. Enter value directly....or
Excel 2000 Run Name A or 2. Calculate by filling in gray
TYPE OF CHLORINATED SOLVENT: Ethenes @® 5. GENERAL 0.02 cells. Press Enter, then
Ethanes O Simulation Time* 50 |y ¥=—L — (To restore formulas, hit "Restore Formulas" button )
1. ADVECTION Modeled Area Width* 600 |(ft) w @ Variable* Data used directly in model.
Seepage Velocity* Vs 62.1 (ft/yr) Modeled Area Length* 2450 |(ft) T(_ast if _ Natural Attenuation
or N Zone 1 Length* 2450 |(ft) Biotransformation .
Hydraulic Conductivity K 1.5E-03 [(cm/sec) Zone 2 Length* 0 (ft) Lol 2= is Occurring — Screening Protocol
Hydraulic Gradient i 0.008 |(fft) L - Zone 1
Effective Porosity n 0.2 ) 6. SOURCE DATA TYPE: Decaying Vertical Plane Source: Determine Source Well
i.l DIS}iERSION e { Source Options ] Single Planar Location and Input Solvent Concentrations
pha x 29.21 |(ft
(Alpha y) / (Alpha x)* 0.05 |(-) Source Thickness in Sat. Zone* (ft)
(Alpha z) / (Alpha x)* 1.E-99 |(-) Y1
3. ADSORPTION Width* (ft)
Retardation Factor* R ks*
or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.6 (kg/L) PCE .002 0.09
FractionOrganicCarbon, foc 1.0E-3 ) TCE .079 0.09 View of Plume Looking Down
Partition Coefficient Koc R DCE 027 0.09
PCE 426 | (L/kg) 4.41 “) VC .001 0.09 Observed Centerline Conc. at Monitoring Wells
TCE 130 | (L/kg) 2.04 “) ETH 0.09
DCE 125 | (L/kg) 2.00 “)
VC 30 (L/kg) 1.24 “) 7. FIELD DATA FOR COMPARISON
ETH 302 | (L/kg) 342 |() PCE Conc. (mg/L)
Common R (used in model)*=[ = 2.04 TCE Conc. (mg/L)
4. BIOTRANSFORMATION -1st Order Decay Coefficient* DCE Conc. (mg/L)
Zonel — | > A (Llyn) half-life (yrs) Yield VC Conc. (mg/L)
PCE TCE 0.578 | €« 1.20 0.79 ETH Conc. (mg/L)
TCE DCE 0.198 | €« 3.50 0.74 Distance from Source (ft)
DCE vC 0.182 | € 3.80  |0.64 Date Data Collected
VC ETH 3.465 | < 0.20 0.45 8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone2 < | > A (Llyr) half-life (yrs)
PCE > TCE 0.000 | ¢ A [ Help } [FF;?;:S;:S} [ RESET}
TCE DCE 0.000 | <« HELP RUN CENTERLINE RUN ARRAY
DCE vC 0000 | € SEE OUTPUT Paste
vC ETH 0000 | € Example




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

PCE 0 245 490 735 980 1225 1470 1715 1960 2205 2450
No Degradation| 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.000 0.000 0.000
Biotransformation| 0.00002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Monitoring Well Locations (ft)
Field Data from Site
====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
. 1.00 +
= See PCE
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S
~ 0.10 + See TCE
=
=
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€ 001+
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

TCE 0 245 490 735 980 1225 1470 1715 1960 2205 2450
No Degradation| 0.001 0.002 0.004 0.009 0.018 0.026 0.021 0.012 0.003 0.001 0.000
Biotransformation| 0.00088 0.001 0.001 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000
Monitoring Well Locations (ft)
Field Data from Site
====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
. 1.00 +
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

DCE 0 245 490 735 980 1225 1470 1715 1960 2205 2450
No Degradation| 0.000 0.001 0.001 0.003 0.006 0.009 0.007 0.004 0.001 0.000 0.000
Biotransformation| 0.00030 0.001 0.001 0.002 0.002 0.002 0.001 0.001 0.000 0.000 0.000

Monitoring Well Locations (ft)

Field Data from Site

====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

VC 0 245 490 735 980 1225 1470 1715 1960 2205 2450
No Degradation| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Biotransformation|{ 0.00001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Monitoring Well Locations (ft)
Field Data from Site
====No Degradation/Production e Sequential 1st Order Decay iz Field Data from Site
. 1.00 +
= See PCE
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TABLE 50% Treatment Inputs

Summary of BIOCHLOR Input and Calibration
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Input Parameters

||Param eter Value Units Basis
"Hydraulic Conductivity 0.0015 cm/sec Calculated from site data
"Hydraulic Gradient 0.008 ft/ft Calculated from site data between monitoring well IR35-MW30 and IR35-MW55
"Effective Porosity 0.2 - Typical of site soils; model calibration
Calculated from estimated plume length using Xu and Eckstein equation. Based on 1,470 ft long current TCE
Longitudinal Dispersivity 29.21 ft plume.
Transverse Dispersivity Ratio 0.05 - Model calibration
\Vertical Dispersivity Ratio 1.E-99 - Conservatively assumes little vertical dispersion
Soil Bulk Density 1.6 kg/L Typical of site soils; model calibration
Fraction Organic Carbon 0.001 - Typical of site soils; model calibration; verified using field data from Hotspot Report (Baker, 2003)
PCE Partition Coefficient 426 L/kg BIOCHLOR Default Value
TCE Partition Coefficient 130 L/kg BIOCHLOR Default Value
DCE Partition Coefficient 125 L/kg BIOCHLOR Default Value
\VC Partition Coefficient 30 L/kg BIOCHLOR Default Value
Ethene Partition Coefficient 302 L/kg BIOCHLOR Default Value
PCE Half-Life 1.2 years Most conservative value from range in BIOCHLOR Manual
TCE Half-Life 3.5 years Literature values; model calibration
DCE Half-Life 3.8 years Literature values; model calibration
\VC Half-Life 0.20 years Literature values; model calibration
Calibration Simulation Time 51 years Release date of 1957 based on site history
"Model Area Width 600 ft Potential plume width
Modeled Area Length 1,540 ft Distance along plume centerline from source located at Building G533 to Brinson Creek
Source Thickness in Saturated Zone 20 ft Estimated based on site conditions; model calibration
\Width 250 ft Estimated source width; model calibration
Source Area Decay Rate 0.09 1lyr Estimated based on historical data (Appendix B); model calibration;
Initial TCE Concentration 6,000 pg/L Estimated based on site conditions; model calibration
"Initial DCE Concentration 100 pg/L Estimated based on site conditions, lack of trans-1,2-DCE compared to cis-1,2-DCE; model calibration
"Initial VC Concentration 0 pg/L Estimated based on site conditions; model calibration
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TABLE 50% Treatment Inputs

Summary of BIOCHLOR Input and Calibration
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Model Calibration

Calibration to May-June 2008 data with 50% reduction in
MW30IW, MW85IW and MW86IW
Feasability Study (CH2M HILL, 2008) TCE DCE VC
2008 50% Model 2008 50% Model 2008 50%
Distance from Model Actual Predicted Actual Predicted Actual
Well ID Source Area (ft) |Predicted (ug/L)| (ug/L) (ng/L) (ng/L) (ng/L) (ug/L)
IR35-MW30IW 210 58 55 30 19 1 0.24
IR35-MW85IW 385 56 60 54 55 2 1.25
IR35-MW86IW 525 54 90 72 75 2 0.85
IR35-MW80IW 945 48 30 116 230 4 2.5
IR35-MW55IW 1,435 28 30 98 240 3 11
IR35-MW64IW 1,505 24 0.98 86 70 2.4 7.7
Notes:

TCE = Trichloroethene; DCE = cis-1,2-Dichloroethene; VC = Vinyl Chloride
cm/sec = centimeters per second

kg/L = kilograms per liter

L/kg = liters per kilogram

ng/L = micrograms per liter
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TABLE 50% predicts

Summary of BIOCHLOR Predictions

Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

TCE (Initial Source Concentration 6,000 pg/L)

Maximum Predicted

Distance from Source of
Maximum Concentration

Maximum Predicted

Concentration at Brinson

Date Concentration (ug/L) (ft) Plume Extent (ft) Creek (pg/L)
2018 25 0 1,540 14
2028 10 200 1,540

2038 4 700 1,540

2048 2 300 1,540 1

cis-1,2-DCE (Initial Source Concentration 100 ug/L

Maximum Predicted

Distance from Source of
Maximum Concentration

Maximum Predicted

Concentration at Brinson

Date Concentration (ug/L) (ft) Plume Extent (ft) Creek (ug/L)
2018 60 1,400 1,540 57
2028 28 1,540 1,540 28
2038 12 1,540 1,540 12
2048 5 1540 1540 5

VC (Initial Source Concentration 0 ug/L)

Maximum Predicted

Distance from Source of
Maximum Concentration

Maximum Predicted

Concentration at Brinson

Date Concentration (ug/L) (ft) Plume Extent (ft) Creek (pg/L)
2018 2 1,540 1,540 2
2028 1 1,540 1,540 1
2038 0 -- -- 0
2048 0 - - 0

Notes:

TCE = Trichloroethene, cis-1,2-DCE = cis-1,2-dichloroethene, VC = vinyl chloride
"GW Standard" refers to the North Carolina 2L Groundwater Standard (TCE = 2.8 ug/L, cis-1,2-DCE = 70 pg/L, VC = 0.015 pg/L)
"SW Standard" refers to the North Carolia Surface Water Standard (TCE = 30 pg/L, cis-1,2-DCE = 49,000 pg/L,VC = 2.4 pg/L)

pg/L = micrograms per liter
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TABLE 75% Treatment Inputs

Summary of BIOCHLOR Input and Calibration
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Input Parameters

||Param eter Value Units Basis
"Hydraulic Conductivity 0.0015 cm/sec Calculated from site data
"Hydraulic Gradient 0.008 ft/ft Calculated from site data between monitoring well IR35-MW30 and IR35-MW55
"Effective Porosity 0.2 - Typical of site soils; model calibration
Calculated from estimated plume length using Xu and Eckstein equation. Based on 1,470 ft long current TCE
Longitudinal Dispersivity 29.21 ft plume.
Transverse Dispersivity Ratio 0.05 - Model calibration
\Vertical Dispersivity Ratio 1.E-99 - Conservatively assumes little vertical dispersion
Soil Bulk Density 1.6 kg/L Typical of site soils; model calibration
Fraction Organic Carbon 0.001 - Typical of site soils; model calibration; verified using field data from Hotspot Report (Baker, 2003)
PCE Partition Coefficient 426 L/kg BIOCHLOR Default Value
TCE Partition Coefficient 130 L/kg BIOCHLOR Default Value
DCE Partition Coefficient 125 L/kg BIOCHLOR Default Value
\VC Partition Coefficient 30 L/kg BIOCHLOR Default Value
Ethene Partition Coefficient 302 L/kg BIOCHLOR Default Value
PCE Half-Life 1.2 years Most conservative value from range in BIOCHLOR Manual
TCE Half-Life 3.5 years Literature values; model calibration
DCE Half-Life 3.8 years Literature values; model calibration
\VC Half-Life 0.20 years Literature values; model calibration
Calibration Simulation Time 51 years Release date of 1957 based on site history
"Model Area Width 600 ft Potential plume width
Modeled Area Length 1,540 ft Distance along plume centerline from source located at Building G533 to Brinson Creek
Source Thickness in Saturated Zone 20 ft Estimated based on site conditions; model calibration
\Width 250 ft Estimated source width; model calibration
Source Area Decay Rate 0.09 1lyr Estimated based on historical data (Appendix B); model calibration;
Initial TCE Concentration 3,000 pg/L Estimated based on site conditions; model calibration
"Initial DCE Concentration 100 pg/L Estimated based on site conditions, lack of trans-1,2-DCE compared to cis-1,2-DCE; model calibration
"Initial VC Concentration 0 pg/L Estimated based on site conditions; model calibration
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TABLE 75% Treatment Inputs

Summary of BIOCHLOR Input and Calibration

Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune
North Carolina

Model Calibration

Calibration to May-June 2008 data with 75% reduction in

MW30IW, MW85IW and MW86IW

Feasability Study (CH2M HILL, 2008) TCE DCE VvC
2008 75% Model 2008 75% Model 2008 75%
Distance from Model Actual Predicted Actual Predicted Actual
Well ID Source Area (ft) |Predicted (ug/L)| (ug/L) (ng/L) (ng/L) (ng/L) (ug/L)
IR35-MW30IW 210 29 28 15.6 10 0.5 0.12
IR35-MW85IW 385 28 30 28 28 0.9 0.625
IR35-MW86IW 525 27 45 36 38 1.3 0.425
IR35-MW80IW 945 24 30 58 230 2.1 2.5
IR35-MW55IW 1,435 14 30 50 240 1.8 11
IR35-MW64IW 1,505 12 0.98 43 70 1.5 7.7

Notes:

TCE = Trichloroethene; DCE = cis-1,2-Dichloroethene; VC = Vinyl Chloride

cm/sec = centimeters per second

kg/L = kilograms per liter
L/kg = liters per kilogram
ng/L = micrograms per liter
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TABLE 75% predicts

Summary of BIOCHLOR Predictions
Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune
North Carolina

TCE (Initial Source Concentration 3,000 ug/L)

Distance from Source of
Maximum Predicted Maximum Concentration Maximum Predicted Concentration at Brinson
Date Concentration (ug/L) (ft) Plume Extent (ft) Creek (ug/L)
2018 12 300 1,540
2028 5 500 1,540
2038 2 1,100 1,540

cis-1,2-DCE (Initial Source Concentration 100 ug/L)

Distance from Source of
Maximum Predicted Maximum Concentration Maximum Predicted Concentration at Brinson
Date Concentration (ug/L) (ft) Plume Extent (ft) Creek (ug/L)
2018 30 1,400 1,540 29
2028 14 1,540 1,540 14
2038 6 1540 1,540 6

VC (Initial Source Concentration 0 ug/L)

Distance from Source of
Maximum Predicted Maximum Concentration Maximum Predicted Concentration at Brinson
Date Concentration (ug/L) (ft) Plume Extent (ft) Creek (ug/L)
2018 1 1,540 1,540 1
2028 1 1,540 1,540 1
2038 0 -- -- 0

Notes:

TCE = Trichloroethene, cis-1,2-DCE = cis-1,2-dichloroethene, VC = vinyl chloride
"GW Standard" refers to the North Carolina 2L Groundwater Standard (TCE = 2.8 pg/L, cis-1,2-DCE = 70 ug/L, VC = 0.015 ug/L)
"SW Standard" refers to the North Carolia Surface Water Standard (TCE = 30 pg/L, cis-1,2-DCE = 49,000 pg/L,VC = 2.4 ug/L)

ug/L = micrograms per liter
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TABLE 90% Treatment Inputs

Summary of BIOCHLOR Input and Calibration
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Input Parameters

||Param eter Value Units Basis
"Hydraulic Conductivity 0.0015 cm/sec Calculated from site data
"Hydraulic Gradient 0.008 ft/ft Calculated from site data between monitoring well IR35-MW30 and IR35-MW55
"Effective Porosity 0.2 - Typical of site soils; model calibration
Calculated from estimated plume length using Xu and Eckstein equation. Based on 1,470 ft long current TCE
Longitudinal Dispersivity 29.21 ft plume.
Transverse Dispersivity Ratio 0.05 - Model calibration
\Vertical Dispersivity Ratio 1.E-99 - Conservatively assumes little vertical dispersion
Soil Bulk Density 1.6 kg/L Typical of site soils; model calibration
Fraction Organic Carbon 0.001 - Typical of site soils; model calibration; verified using field data from Hotspot Report (Baker, 2003)
PCE Partition Coefficient 426 L/kg BIOCHLOR Default Value
TCE Partition Coefficient 130 L/kg BIOCHLOR Default Value
DCE Partition Coefficient 125 L/kg BIOCHLOR Default Value
\VC Partition Coefficient 30 L/kg BIOCHLOR Default Value
Ethene Partition Coefficient 302 L/kg BIOCHLOR Default Value
PCE Half-Life 1.2 years Most conservative value from range in BIOCHLOR Manual
TCE Half-Life 3.5 years Literature values; model calibration
DCE Half-Life 3.8 years Literature values; model calibration
\VC Half-Life 0.20 years Literature values; model calibration
Calibration Simulation Time 51 years Release date of 1957 based on site history
"Model Area Width 600 ft Potential plume width
Modeled Area Length 1,540 ft Distance along plume centerline from source located at Building G533 to Brinson Creek
Source Thickness in Saturated Zone 20 ft Estimated based on site conditions; model calibration
\Width 250 ft Estimated source width; model calibration
Source Area Decay Rate 0.09 1lyr Estimated based on historical data (Appendix B); model calibration;
Initial TCE Concentration 1,200 pg/L Estimated based on site conditions; model calibration
"Initial DCE Concentration 100 pg/L Estimated based on site conditions, lack of trans-1,2-DCE compared to cis-1,2-DCE; model calibration
"Initial VC Concentration 0 pg/L Estimated based on site conditions; model calibration
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TABLE 90% Treatment Inputs

Summary of BIOCHLOR Input and Calibration
Operable Unit No. 10 (Site 35)

Feasibility Study

Marine Corps Base, Camp Lejeune

North Carolina

Model Calibration

Calibration to May-June 2008 data with 90% reduction in

MW30IW, MW85IW and MW86IW

Feasability Study (CH2M HILL, 2008) TCE DCE VvC
2008 90% Model 2008 90% Model 2008 90%
Distance from Model Actual Predicted Actual Predicted Actual
Well ID Source Area (ft) |Predicted (ug/L)| (ug/L) (ng/L) (ng/L) (ng/L) (ug/L)
IR35-MW30IW 210 12 11 7 4 0 0.048
IR35-MW85IW 385 11 12 12 11 0 0.25
IR35-MW86IW 525 11 18 15 15 1 0.17
IR35-MW80IW 945 10 30 24 230 1 2.5
IR35-MW55IW 1,435 6 30 20 240 1 11
IR35-MW64IW 1,505 5 0.98 18 70 1 7.7

Notes:

TCE = Trichloroethene; DCE = cis-1,2-Dichloroethene; VC = Vinyl Chloride

cm/sec = centimeters per second

kg/L = kilograms per liter
L/kg = liters per kilogram
ng/L = micrograms per liter

Page 2 of 2




TABLE 90% predicts

Summary of BIOCHLOR Predictions
Operable Unit No. 10 (Site 35)
Feasibility Study

Marine Corps Base, Camp Lejeune
North Carolina

TCE (Initial Source Concentration 1,200 ug/L)

Maximum Predicted

Distance from Source of
Maximum Concentration

Maximum Predicted

Concentration at Brinson

Date Concentration (ug/L) (ft) Plume Extent (ft) Creek (ug/L)
2018 5 300 1,540 3
2028 2 1,100 1,540 1

cis-1,2-DCE (Initial Source Concentration 100 ug/L)

Maximum Predicted

Distance from Source of
Maximum Concentration

Maximum Predicted

Concentration at Brinson

Date Concentration (ug/L) (ft) Plume Extent (ft) Creek (ug/L)
2018 12 1,540 1,540 12
2028 6 1,540 1,540 6

VC (Initial Source Concentration 0 pug/L)

Maximum Predicted

Distance from Source of
Maximum Concentration

Maximum Predicted

Concentration at Brinson

Date Concentration (ug/L) (ft) Plume Extent (ft) Creek (ug/L)
2018 0 - - 0
2028 0 - - 0

Notes:

TCE = Trichloroethene, cis-1,2-DCE = cis-1,2-dichloroethene, VC = vinyl chloride
"GW Standard" refers to the North Carolina 2L Groundwater Standard (TCE = 2.8 pg/L, cis-1,2-DCE = 70 pg/L, VC = 0.015 pg/L)
"SW Standard" refers to the North Carolia Surface Water Standard (TCE = 30 ug/L, cis-1,2-DCE = 49,000 pg/L,VC = 2.4 ug/L)

ug/L = micrograms per liter
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Appendix C
Detailed Cost Estimates




COST ESTIMATE for Alternative 2 MONITORED NATURAL ATTENUATION

SITE 35, Camp Lejeune
CH2M HILL Project No. 370855.FS.FS

Assumptions:

Annual Monitoring for 30 years

Number of Wells = 45

Install 3 new shallow performance evaluation well: Assume 20" deep well
Install 3 new intermediate performance evaluation well: Assume 35' deep well
Install 2 new deep performance evaluation well: Assume 65' deep well

ICAPITAL AND OPERATIONAL COSTS

Item/Activity Qty Unit Unit Cost Cost Comments
Labor & Expenses 200 hr $100 $20,000 Engineer's Estimate
‘Well Installation 195 LF $100 $19,500 Includes mob, materials and stick-up well head protection with bollards
Site Preparation and Site Access Agreement 1 Ls $10,000 $10,000 Marking, utility location, site access agreement.
As-Built Survey (MWs and LUCs) 1 LS $12,000 $12,000 Engineer's Estimate
Subtotal $61,500
MANAGEMENT
Project Management 5% $3,075
G&A 7% $4,305
Profit 8% $4,920
Subtotal MANAGEMENT $12,300
Contingency 15% $9,225
TOTAL CAPITAL COST $83,025
GROUNDWATER MONITORING
Description Qty Unit Unit Cost Cost Comments
Groundwater sampling
Labor, Travel, Per Diem 1 event $15,000 $15,000
Equipment 1 event $3,500 $3,500
Sample Analysis 45 sample $300 $13,500 VOCs, Nitrate/Nitrite, Sulfate/Sulfite, TOC, Methane
T&D Purge Water 8 55gal $60 $480 non-haz waste; Average purge vol of 8 gals
Subtotal Groundwater Sampling $32,480
Reporting
Reporting Labor (1 annual) 1 rpts $15,000 $15,000
Subtotal Reporting $15,000
Land Use Controls
Site notification, sign maintanence, and site inspection 1 event $1,500 $1,500 Engineer's Estimate
Subtotal Land Use Controls $1,500
Subtotal $48,980
G&A 7% $3,429
Project Management 5% $2,449
Profit 8% $3,918
Contingency 15% $7,347
GROUNDWATER MONITORING $66,123

PRESENT WORTH ANALYSIS

Number of Years of Operation = 30 years
Effective Interest Rate = 4.9%

Present Worth
Capital Cost = $83,025 $83,025
Subsequent Years LTM Costs = $66,123 $1,028,163
TOTAL PRESENT WORTH COST $1,111,188

This estimate is not intended to function as guarantee of fixed costs for field implementation. Costs are considered “order-of-magnitude” estimates, with an expected accuracy of -30% to +50%
*Nominal discount rates taken from the Appendix C of the OMB Circular A-94 http:/ /www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html
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COST ESTIMATE for Alternative 3a Enhanced Reductive Dechlorination - DPT Injections

SITE 35, Camp Lejeune

CH2M HILL Project No. 370855.FS.FS

Treatment Assumptions:
Treatment area 250' x 200

Use DPT injection points- Assume 117 injection locations
Estimated Time to Complete 1 injection event = 20 days
Assume 3 injections points per rig per day.

Assume using two DPT rigs to implement injections

2 Injection events

Assume 11,000 pounds oil substrate that is 60% oil, 40% lactate
Assume 832 liters of bioaugmentation culture

Monitoring Assumptions:

Annual Monitoring of 45 wells for 20 years
Quarterly Monitoring of 15 wells for years 1 and 2 (2 Years)
Install ten monitoring wells

Assume second injection required without bioaugmentation. Second event 2 years after first event.

CAPITAL COSTS

Subtotal Groundwater Sampling

Item/Activity Qty Unit Unit Cost Cost Comments
Bench-Scale Study 1 LS $50,000 $50,000 Engineer's Estimate
Utility Location 1 LS $6,000 $6,000 Engineer's Estimate
DPT Subcontractor for First Injection Event
Based on 20 days with 2 DPT rigs at $4,100/rig/day.
Injection of ERD substrate and Bioaugmentation culture 20 day $8,200 $164,000 Based on NTCRA cost and production
ERD substrate 84000 b $2.50 $210,000 based on design spreadsheet and vendor quote
Bioaugmentation culture 832 liters $155 $128,960 Cost estimate from vendor (Terra systems)
Field Oversight and Expenses 20 day $1,000 $20,000 Engineer's Estimate
Design, Work Plans, Permits 1 LS $30,000 $30,000 UIC permit, project work plans, gw modeling
Reporting 1 LS $15,000 $15,000 Engineer's Estimate,
DPT Subcontractor for Second Injection Event
Based on 20 days with 2 DPT rigs at $4,100/rig/day.
Injection of ERD substrate and Bioaugmentation culture 20 day $8,200 $164,000 Based on NTCRA cost and production
ERD substrate 84000 LB $2.50 $210,000 Cost estimate from vendor (Terra systems)
Tanks, anaerobic water preparation, material handling 1 LS $10,000 $10,000 Engineer's Estimate
Field Oversight and Expenses 20 day $1,000 $20,000 Engineer's Estimate
Design, Work Plans 1 LS $10,000 $10,000 Instructions, Workplan updates
Reporting 1 LS $20,000 $20,000 Engineer's Estimate,
Monitoring Well Installation
Labor & Expenses 200 hr $100 $20,000 Engineer's Estimate
Well Installation 265 LF $100 $26,500 Includes mob, materials and stick-up well head protection with bollards
Site Preparation and Site Access Agreement 1 LS $10,000 $10,000 Marking, utility location, site access agreement.
As-Built Survey (MWs and LUCs) 1 LS $12,000 $12,000 Engineer's Estimate
CAPITAL COSTS SUB-TOTAL $1,126,460
Project Management 5% $56,323
G&A % $78,852
Profit 8% $90,117
Contingency 15% $168,969
TOTAL CAPITAL COST $1,520,721
QUARTERLY GROUNDWATER MONITORING. YEARS 1-2
Description Qty Unit Unit Cost Cost Comments
Groundwater sampling
Labor, Travel, Per Diem 4 event $10,000 $40,000
Equipment 4 event $3,500 $14,000
VOCs, Nitrate/Nitrite, Sulfate/Sulfite, TOC, Methane (15 wells x 4 events +
Sample Analysis 95 sample $300 $28,500 35 wells annually )
T&D Purge Water 16 55gal $60 $960 non-haz waste; Average purge vol of 8 gals

$83,460
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COST ESTIMATE for Alternative 3a Enhanced Reductive Dechlorination - DPT Injections

SITE 35, Camp Lejeune
CH2M HILL Project No. 370855.FS.FS

Reporting
Reporting Labor (1 annual) 1 rpts $15,000 $15,000
Subtotal Reporting $15,000
Land Use Controls
Site notification, sign maintanence, and site inspection 1 event $1,500 $1,500 Engineer's Estimate
Subtotal Land Use Controls $1,500
Subtotal $99,960]
Project Management 5% $4,998
G&A % $6,997
Profit 8% $7,997
Contingency 15% $14,994
QUARTERLY GROUNDWATER MONITORING. YEARS 1-2 $134,946
ANNUAL GROUNDWATER MONITORING. YEARS 3-20
Description Qty Unit Unit Cost Cost Comments
Groundwater sampling
Labor, Travel, Per Diem 1 event $15,000 $15,000
Equipment 1 event $3,500 $3,500
Sample Analysis 45 sample $300 $13,500 VOCs, Nitrate/Nitrite, Sulfate/Sulfite, TOC, Methane
T&D Purge Water 8 55gal $60 $480 non-haz waste; Average purge vol of 8 gals
Subtotal Groundwater Sampling $32,480
Reporting
Reporting Labor (1 annual) 1 rpts $15,000 $15,000
Subtotal Reporting $15,000
Land Use Controls
Site notification, sign maintanence, and site inspection 1 event $1,500 $1,500 Engineer's Estimate
Subtotal Land Use Controls $1,500
Subtotal $48,980]
Project Management 5% $2,449
G&A 7% $3,429
Profit 8% $3,918
Contingency 15% $7,347
ANNUAL GROUNDWATER MONITORING. YEARS 3-20 $66,123
PRESENT WORTH ANALYSIS
Number of Years of Quarterly Monitoring = 2 years
Number of Years of Annual Monitoring = 20
Effective Interest Rate = 4.9%
Present Worth
Capital Cost = $1,520,721 $1,520,721
QUARTERLY GROUNDWATER MONITORING. YEARS 1-2 $134,946 $251,276
ANNUAL GROUNDWATER MONITORING. YEARS 3-20 $66,123 $707,947
TOTAL PRESENT WORTH COST $2,479,944

This estimate is not intended to function as guarantee of fixed costs for field implementation. Costs are considered “order-of-magnitude” estimates, with an expected accuracy of -30% to +50%

*Real discount rates taken from the Appendix C of the OMB Circular A-94 http:/ /www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html

Table 5-2 Summary of Cost Analysis_v2.xls




COST ESTIMATE for Alternative 3b Enhanced Reductive Dechlorination - Fractured Borehole Injections

SITE 35, Camp Lejeune
CH2M HILL Project No. 370855.FS.FS

Treatment Assumptions:

Treatment area 250' x 200’

Use fractured injection points- Assume 24 injection locations
Estimated Time to Complete 1 injection event = 18 days

2 Injection events for ERD substrate

Assume 11,000 pounds oil substrate that is 60% oil, 40% lactate
Assume 832 liters of bioaugmentation culture

Monitoring Assumptions:

Annual Monitoring of 45 wells for 20 years

Quarterly Monitoring of 15 wells for years 1 and 2 (2 Years)
Install ten monitoring wells

Assume second injection required without bioaugmentation. Second event 2 years after first event.

CAPITAL COSTS

Iltem/Activity Qty Unit Unit Cost Cost Comments
Bench-Scale Study 1 LS $50,000 $50,000 Engineer's Estimate
Utility Location 1 LS $6,000 $6,000 Engineer's Estimate
Eracturing Subcontractor for First Injection Event
Injection of ERD substrate and Bioaugmentation culture 1 LS $195,000 $195,000 Cost estimate from vendor (ARS)
ERD substrate 84000 Ib $2.50 $210,000 based on design spreadsheet
Bioaugmentation culture 832 liters $156 $129,792 Cost estimate from vendor (Terra systems)
Eield Oversight and Expenses 18 day $1,000 $18,000 based on design spreadsheet
Reporting 1 LS $155 $155 Engineer's Estimate,
Eracturing Subcontractor for Second Injection Event
Injection of ERD substrate and Bioaugmentation culture 1 LS $195,000 $195,000 Cost estimate from vendor (ARS)
ERD substrate 84000 b $2.50 $210,000 Cost estimate from vendor (Terra systems)
Eield Oversight (labor & expenses) 18 day $1,000 $18,000
Design, Work Plans 1 LS $10,000 $10,000 Instructions, Workplan updates
Reporting 1 LS $15,000 $15,000 Engineer's Estimate,
Monitoring Well Installation Subcontractor
Labor & Expenses 200  hr $100 $20,000 Engineer's Estimate
Well Installation 265 LF $100 $26,500 Includes mob, materials and stick-up well head protection with bollards
Site Preparation and Site Access Agreement 1 LS $10,000 $10,000 Marking, utility location, site access agreement.
As-Built Survey (MWs and LUCs) 1 LS $12,000 $12,000 Engineer's Estimate
CAPITAL COSTS SUB-TOTAL $1,125,447
Project Management 5% $56,272
G&A 7% $78,781
Profit 8% $90,036
Contingency 15% $168,817
TOTAL CAPITAL COST $1,519,353
QUARTERLY GROUNDWATER MONITORING. YEARS 1-2
Description Qty Unit Unit Cost Cost Comments
Groundwater sampling
Labor, Travel, Per Diem 4 event $10,000 $40,000
Equipment 4 event $3,500 $14,000
VOCs, Nitrate/Nitrite, Sulfate/Sulfite, TOC, Methane (15 wells x 4 events +
Sample Analysis 95 sample $300 $28,500 35 wells annually )
T&D Purge Water 16 55gal $60 $960 non-haz waste; Average purge vol of 8 gals
Subtotal Groundwater Sampling $83,460
Reporting
Reporting Labor (1 annual) 1 rpts $15,000 $15,000
Subtotal Reporting $15,000
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COST ESTIMATE for Alternative 3b Enhanced Reductive Dechlorination - Fractured Borehole Injections

SITE 35, Camp Lejeune
CH2M HILL Project No. 370855.FS.FS

Land Use Controls

Site notification, sign maintanence, and site inspection 1 event $1,500 $1,500 Engineer's Estimate
Subtotal Land Use Controls $1,500
Subtotal $99,960]
Project Management 5% $4,998
G&A 7% $6,997
Profit 8% $7,997
Contingency 15% $14,994
QUARTERLY GROUNDWATER MONITORING. YEARS 1-2 $134,946

ANNUAL GROUNDWATER MONITORING. YEARS 3-20

Description Qty Unit Unit Cost Cost Comments
Groundwater sampling
Labor, Travel, Per Diem 1 event $15,000 $15,000
Equipment 1 event $3,500 $3,500
Sample Analysis 45 sample $300 $13,500 VOCs, Nitrate/Nitrite, Sulfate/Sulfite, TOC, Methane
T&D Purge Water 8 55gal $60 $480 non-haz waste; Average purge vol of 8 gals
Subtotal Groundwater Sampling $32,480
Reporting
Reporting Labor (1 annual) 1 rpts $15,000 $15,000
Subtotal Reporting $15,000
Land Use Controls
Site notification, sign maintanence, and site inspection 1 event $1,500 $1,500 Engineer's Estimate
Subtotal Land Use Controls $1,500
Subtotal $48,980]
Project Management 5% $2,449
G&A 7% $3,429
Profit 8% $3,918
Contingency 15% $7,347
ANNUAL GROUNDWATER MONITORING. YEARS 3-20 $66,123

PRESENT WORTH ANALYSIS

Number of Years of Quarterly Monitoring = 2 years

Number of Years of Annual Monitoring = 20

Effective Interest Rate = 4.9%

Present Worth

Capital Cost = $1,519,353 $1,519,353
QUARTERLY GROUNDWATER MONITORING. YEARS 1-2 $134,946 $251,276
ANNUAL GROUNDWATER MONITORING. YEARS 3-20 $66,123 $707,947
TOTAL PRESENT WORTH COST $2,478,576

This estimate is not intended to function as guarantee of fixed costs for field implementation. Costs are considered “order-of-magnitude” estimates, with an expected accuracy of -30% to +50%
*Real discount rates taken from the Appendix C of the OMB Circular A-94 http:/ /www.whitehouse.gov/omb/ circulars/a094/a9%4_appx-c.html
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COST ESTIMATE for Alternative 4a In Situ Chemical Oxidation - DPT Injections

SITE 35, Camp Lejeune
CH2M HILL Project No. 370855.FS.FS

Treatment Assumptions:

Treatment area 250’ x 200'

Use DPT injection points- Assume 117 injection locations
Estimated Time to Complete 1 injection event = 13 days

1 Injection event

Assume 126,400 pounds persulfate based on 2.5g/kg SOD
Assume 52,000 gallons 25% NaOH activator required
Assume 25% persulfate for injection volume

Monitoring Assumptions:

Annual Monitoring of 45 wells for 20 years
Quarterly Monitoring of 15 wells for years 1 and 2 (2 Years)

Install ten monitoring wells

TREATMENT CAPITAL AND OPERATIONAL COSTS

Item/Activity Qty Unit Unit Cost Cost Comments
Bench-Scale Study 1 LS $50,000 $50,000 Engineer's Estimate
Utility Location 1 LS $6,000 $6,000 Engineer's Estimate
DPT Subcontractor for Injection Event
Injection of persulfate and NaOH 1 LS $118,000 $118,000 Cost estimate from vendor (Vironex)
Persulfate 126,400 Ib $1.30 $164,320 Cost and volume estimate from vendor (FMC)
25% NaOH Base Activator 52,000 gallons $3 $156,000 Cost estimate from vendor (FMC); Volume from ChemRem International
Field Oversight (labor & expenses) 13 day $1,000 $13,000 Engineer's Estimate
Design, Work Plans, Permits 1 LS $30,000 $30,000 UIC permit, project work plans, gw modeling
Reporting 1 LS $15,000 $15,000 Engineer's Estimate,
Monitoring Well Installation Subcontractor
Labor & Expenses 200 hr $100 $20,000 Engineer's Estimate
Well Installation 265 LF $100 $26,500 Includes mob, materials and stick-up well head protection with bollards
Site Preparation and Site Access Agreement 1 LS $10,000 $10,000 Marking, utility location, site access agreement.
As-Built Survey (MWs and LUCs) 1 LS $12,000 $12,000 Engineer's Estimate
Capital Subtotal $620,820
Project Management 5% $31,041
G&A 7% $43,457
Profit 8% $49,666
Contingency 15% $93,123
TOTAL CAPITAL COST $838,107
QUARTERLY GROUNDWATER MONITORING. YEARS 1-2
Description Qty Unit Unit Cost Cost Comments
Groundwater sampling
Labor, Travel, Per Diem 4 event $10,000 $40,000
Equipment 4 event $3,500 $14,000
VOCs, Nitrate/Nitrite, Sulfate/Sulfite, TOC, Methane (15 wells x 4 events +
Sample Analysis 95 sample $300 $28,500 35 wells annually )
T&D Purge Water 16 55gal $60 $960 non-haz waste; Average purge vol of 8 gals
Subtotal Groundwater Sampling $83,460
Reporting
Reporting Labor (1 annual) 1 rpts $15,000 $15,000
Subtotal Reporting $15,000
Land Use Controls
Site notification, sign maintanence, and site inspection 1 event $1,500 $1,500 Engineer's Estimate

Subtotal Land Use Controls

$1,500
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COST ESTIMATE for Alternative 4a In Situ Chemical Oxidation - DPT Injections

SITE 35, Camp Lejeune
CH2M HILL Project No. 370855.FS.FS

Subtotal $99,960]
Project Management 5% $4,998
G&A 7% $6,997
Profit 8% $7,997
Contingency 15% $14,994
QUARTERLY GROUNDWATER MONITORING. YEARS 1-2 $134,946

ANNUAL GROUNDWATER MONITORING. YEARS 3-20

Description Qty Unit Unit Cost Cost Comments
Groundwater sampling
Labor, Travel, Per Diem 1 event $15,000 $15,000
Equipment 1 event $3,500 $3,500
Sample Analysis 45 sample $300 $13,500 VOCs, Nitrate/Nitrite, Sulfate/Sulfite, TOC, Methane
T&D Purge Water 8 55gal $60 $480 non-haz waste; Average purge vol of 8 gals
Subtotal Groundwater Sampling $32,480
Reporting
Reporting Labor (1 annual) 1 rpts $15,000 $15,000
Subtotal Reporting $15,000
Land Use Controls
Site notification, sign maintanence, and site inspection 1 event $1,500 $1,500 Engineer's Estimate
Subtotal Land Use Controls $1,500
Subtotal $48,980]
Project Management 5% $2,449
G&A 7% $3,429
Profit 8% $3,918
Contingency 15% $7,347
ANNUAL GROUNDWATER MONITORING. YEARS 3-20 $66,123

PRESENT WORTH ANALYSIS

Number of Years of Quarterly Monitoring = 2 years

Number of Years of Annual Monitoring = 20

Effective Interest Rate = 4.9%

Present Worth

Capital Cost = $838,107 $838,107
QUARTERLY GROUNDWATER MONITORING. YEARS 1-2 $134,946 $251,276
ANNUAL GROUNDWATER MONITORING. YEARS 3-20 $66,123 $707,947
TOTAL PRESENT WORTH COST $1,797,330

This estimate is not intended to function as guarantee of fixed costs for field implementation. Costs are considered “order-of-magnitude” estimates, with an expected accuracy of -30% to +50%
*Real discount rates taken from the Appendix C of the OMB Circular A-94 http:/ /www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html
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COST ESTIMATE for Alternative 4b In Situ Chemical Oxidation - Fractured Borehole Injections

SITE 35, Camp Lejeune
CH2M HILL Project No. 370855.FS.FS

Treatment Assumptions:
Treatment area 250" x 200'

Use fractured borehole injection points- Assume 24 injection locations

Estimated Time to Complete 1 injection event = 19 days

1 Injection event

Assume 126,400 pounds persulfate based on 2.5g/kg SOD
Assume 52,000 gallons 25% NaOH activator required
Assume 25% persulfate for injection volume

Monitoring Assumptions:

Annual Monitoring of 45 wells for 20 years
Quarterly Monitoring of 15 wells for years 1 and 2 (2 Years)
Install ten monitoring wells

TREATMENT CAPITAL AND OPERATIONAL COSTS

Item/Activity Qty Unit Unit Cost Cost Comments
Bench-Scale Study 1 LS $50,000 $50,000 Engineer's Estimate
Utility Location 1 LS $6,000 $6,000 Engineer's Estimate
Fracture Subcontractor for Injection Event
Injection of persulfate and NaOH 1 LS $165,000 $165,000 Cost estimate from vendor (ARS)
Persulfate 126400 b $1.30 $164,320 Cost and volume estimate from vendor (FMC)
25% NaOH Base Activator 52,000 gallons $3 $156,000 Cost estimate from vendor (FMC); Volume from Engineer's Estimate
Field Oversight (labor & expenses) 12 day $1,000 $12,000 Engineer's Estimate
Design, Work Plans, Permits 1 LS $30,000 $30,000 UIC permit, project work plans, gw modeling
Reporting 1 LS $15,000 $15,000 Engineer's Estimate,
Monitoring Well Installation Subcontractor
Labor & Expenses 200 hr $100 $20,000 Engineer's Estimate
Well Installation 265 LF $100 $26,500 Includes mob, materials and stick-up well head protection with bollards
Site Preparation and Site Access Agreement 1 LS $10,000 $10,000 Marking, utility location, site access agreement.
As-Built Survey (MWs and LUCs) 1 LS $12,000 $12,000 Engineer's Estimate
Capital Subtotal $666,820
Project Management 5% $33,341
G&A 7% $46,677
Profit 8% $53,346
Contingency 15% $100,023
TOTAL CAPITAL COST $900,207
QUARTERLY GROUNDWATER MONITORING. YEARS 1-2
Description Qty Unit Unit Cost Cost Comments
Groundwater sampling
Labor, Travel, Per Diem 4 event $10,000 $40,000
Equipment 4 event $3,500 $14,000
VOCs, Nitrate/Nitrite, Sulfate/Sulfite, TOC, Methane (15 wells x 4 events + 35 wells
Sample Analysis 95 sample $300 $28,500 annually )
T&D Purge Water 16 55gal $60 $960 non-haz waste; Average purge vol of 8 gals
Subtotal Groundwater Sampling $83,460
Reporting
Reporting Labor (1 annual) 1 rpts $15,000 $15,000
Subtotal Reporting $15,000
Land Use Controls
Site natification, sign maintanence, and site inspection 1 event $1,500 $1,500 Engineer's Estimate

Subtotal Land Use Controls

$1,500
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COST ESTIMATE for Alternative 4b In Situ Chemical Oxidation - Fractured Borehole Injections

SITE 35, Camp Lejeune
CH2M HILL Project No. 370855.FS.FS
Monitoring Assumptions:

Subtotal $99,960]
Project Management 5% $4,998
G&A 7% $6,997
Profit 8% $7,997
Contingency 15% $14,994
QUARTERLY GROUNDWATER MONITORING. YEARS 1-2 $134,946

ANNUAL GROUNDWATER MONITORING. YEARS 3-20

Description Qty Unit Unit Cost Cost Comments
Groundwater sampling
Labor, Travel, Per Diem 1 event $15,000 $15,000
Equipment 1 event $3,500 $3,500
Sample Analysis 45 sample $300 $13,500 VOCs, Nitrate/Nitrite, Sulfate/Sulfite, TOC, Methane
T&D Purge Water 8 55gal $60 $480 non-haz waste; Average purge vol of 8 gals
Subtotal Groundwater Sampling $32,480
Reporting
Reporting Labor (1 annual) 1 rpts $15,000 $15,000
Subtotal Reporting $15,000
Land Use Controls
Site notification, sign maintanence, and site inspection 1 event $1,500 $1,500 Engineer's Estimate
Subtotal Land Use Controls $1,500
Subtotal $48,980]
Project Management 5% $2,449
G&A 7% $3,429
Profit 8% $3,918
Contingency 15% $7,347
ANNUAL GROUNDWATER MONITORING. YEARS 3-20 $66,123

PRESENT WORTH ANALYSIS

Number of Years of Quarterly Monitoring = 2 years

Number of Years of Annual Monitoring = 20

Effective Interest Rate = 4.9%

Present Worth

Capital Cost = $900,207 $900,207
QUARTERLY GROUNDWATER MONITORING. YEARS 1-2 $134,946 $251,276
ANNUAL GROUNDWATER MONITORING. YEARS 3-20 $66,123 $707,947
TOTAL PRESENT WORTH COST $1,859,430

This estimate is not intended to function as guarantee of fixed costs for field implementation. Costs are considered “order-of-magnitude” estimates, with an expected accuracy of -30% to +50%
*Real discount rates taken from the Appendix C of the OMB Circular A-94 http:/ /www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html
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COST ESTIMATE for Alternative 5a AIR SPARGE -Vertical Wells

Site 35, Camp Lejeune
CH2M HILL Project No. 370855.FS.FS

Monitoring Assumptions:
Annual Monitoring of 45 wells

Quarterly Monitoring of 15 wells for years 1 to 3 (3 Years)

Install ten monitoring wells

CAPITAL COSTS

Description Qty  Unit Unit Cost Cost Comments
Design, Work Plans, Permits, Construction Report 1 LS $75,000 $75,000 design, project work plans, summary report
Equipment and Construction - Subcontractor
Mobilization/Demobilizatior 1 EA $30,000 $30,000 Engineers estimate
Utility Location 1 LS $6,000 $6,000 Engineer's Estimate
Installation of air sparge points in pneumatically fractured borehole: 1 LS $175,000 $175,000 Cost estimate from vendor (ARS)
Misc Conveyance Piping Materials, Trenching, and Installatiol 1,000 LF $35 $35,000 Engineer's Estimate
30 HP Screw Air Compressor, 400 gallon receiver, condensate system, etc 1 ea $15,000 $15,000 Engineer's Estimate
8' x 20" Shipping Container and Interior Manifolc 1 ea $35,000 $35,000 Engineer's Estimate
Electrical Power Drop, 460 V/3 ph/200 A Service, Transformers, Poles 1 LS $30,000 $30,000 Engineer's Estimate, based on Site 8€
Final Electrical Connections, Installation of Service Panel and Disconnec 1 LS $8,000 $8,000 Engineer's Estimate, based on Site 8€
Equipment Delivery 1 LS $6,000 $6,000 Engineer's Estimate
Site Restoration 1 LS $2,500 $2,500 Engineer's Estimate
Post Construction Site Survey 1 LS $5,000 $5,000 Engineer's Estimate
Subtotal Construction - Subcontractor $347,500
System Startup
Labor- Sparge well installation oversight 20 days $1,000 $20,000
Startup Equipment Rental 1  week $300 $300
Subtotal System Startup $20,300
Monitoring Well Installation
Labor & Expenses 200 hr $100 $20,000 Engineer's Estimate
Well Installation 265 LF $100 $26,500 Includes mob, materials and stick-up well head protection with bollards
Site Preparation and Site Access Agreement 1 LS $10,000 $10,000 Marking, utility location, site access agreement.
As-Built Survey (MWs and LUCs) 1 LS $12,000 $12,000 Engineer's Estimate
Subtotal Monitoring Well Installation $68,500
Professional Services
Project Management 5% $25,565
G&A 7% $35,791
Profit 8% $40,904
Contingency 15% $76,695
Subtotal Professional Services $178,955
TOTAL CAPITAL COST $690,255
OPERATIONS AND MAINTENANCE. YEARS 1-3
Description Qty Unit Unit Cost Cost Comments
Groundwater sampling
Labor, Travel, Per Diem 4  event $10,000 $40,000
Equipment 4 event $3,500 $14,000
VOCs, Nitrate/Nitrite, Sulfate/Sulfite, TOC, Methane (15 wells x 4 events +
Sample Analysis 95 sample $300 $28,500 35 wells annually )
T&D Purge Water 16 55gal $60 $960 non-haz waste; Average purge vol of 8 gals
Subtotal Groundwater Sampling $83,460
Reporting
Reporting Labor (quarterly reports) 4 rpts $7,500 $30,000
Subtotal Reporting $30,000
Land Use Controls
Site notification, sign maintanence, and site inspection 1 event $1,500 $1,500 Engineer's Estimate

Subtotal Land Use Controls

$1,500
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COST ESTIMATE for Alternative 5a AIR SPARGE -Vertical Wells

Site 35, Camp Lejeune
CH2M HILL Project No. 370855.FS.FS

Routine System O&M

Monthly O&M Labor + Travel 12 events $1,250 $15,000
Quarterly "Heavy" Maintenance 4 events $1,800 $7,200
Travel and Per Diem 4 events $500 $2,000
O&M Supplies 1 LS $2,000 $2,000
Subtotal Routine System O&M $26,200
Consumables
Electrical usage (30.hp total motor peak rating + 10% inefficiency) 216810  kw-hr $0.090 $21,464
Subtotal Consumables $21,464
Subtotal $162,624
Project Management 5% $8,131
G&A 7% $11,384
Profit 8% $13,010
Contingency 15% $24,394
OPERATIONS AND MAINTENANCE. YEARS 1-3 $219,543
ANNUAL GROUNDWATER MONITORING. YEARS 4-20
Description Qty Unit Unit Cost Cost Comments
Groundwater sampling
Labor, Travel, Per Diem 1 event $15,000 $15,000
Equipment 1 event $3,500 $3,500
Sample Analysis 45 sample $300 $13,500 VOCs, Nitrate/Nitrite, Sulfate/Sulfite, TOC, Methane
T&D Purge Water 8 55gal $60 $480 non-haz waste; Average purge vol of 8 gals
Subtotal Groundwater Sampling $32,480
Reporting
Reporting Labor (1 annual) 1 rpts $15,000 $15,000
Subtotal Reporting $15,000
Land Use Controls
Site notification, sign maintanence, and site inspection 1 event $1,500 $1,500 Engineer's Estimate
Subtotal Land Use Controls $1,500
Subtotal $48,980]
Project Management 5% $2,449
G&A 7% $3,429
Profit 8% $3,918
Contingency 15% $7,347
ANNUAL GROUNDWATER MONITORING. YEARS 4-20 $66,123
PRESENT WORTH ANALYSIS
Number of Years of Operation = 3 years
Discount Rate* = 4.9%
Number of Years of Monitoring= 20 years
Present Worth
Capital Cost $690,255 $690,255
OPERATIONS AND MAINTENANCE. YEARS 1-3 $219,543 $598,991
ANNUAL GROUNDWATER MONITORING. YEARS 4-20 $66,123 $650,664
TOTAL PRESENT WORTH COST $1,939,910

This estimate is not intended to function as guarantee of fixed costs for field implementation. Costs are considered “order-of-magnitude” estimates, with an expected accuracy of -30% to +50%
*Real discount rates taken from the Appendix C of the OMB Circular A-94 http://www.whitehouse.gov/omb/ circulars/a094/a94_appx-c.html
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COST ESTIMATE for Alternative 5b AIR SPARGE - Horizontal Well
Site 35, Camp Lejeune
CH2M HILL Project No. 370855.FS.FS
Monitoring Assumptions:
Annual Monitoring of 45 wells
Quarterly Monitoring of 15 wells for years 1 to 3 (3 Years)
Install ten monitoring wells

CAPITAL COSTS
Description Qty  Unit Unit Cost Cost Comments
Design, Work Plans, Permits, Construction Report 1 LS $75,000 $75,000 design, project work plans, summary report
Equipment and Construction - Subcontractor
Mobilization/Demobilization 1 EA $50,000 $50,000 Engineers estimate
Utility Location 1 LS $6,000 $6,000 Engineer's Estimate
Misc Conveyance Piping Materials, Trenching, and Installation 1,100 LF $165 $181,500 Engineer's Estimate
30 HP Screw Air Compressor, 400 gallon receiver, condensate system, etc 1 ea $15,000 $15,000 Engineer's Estimate
8' x 20' Shipping Container and Interior Manifold 1 ea $35,000 $35,000 Engineer's Estimate
Electrical Power Drop, 460 V/3 ph/200 A Service, Transformers, Poles 1 LS $30,000 $30,000 Engineer's Estimate, based on Site 86
Final Electrical Connections, Installation of Service Panel and Disconnect 1 LS $8,000 $8,000 Engineer's Estimate, based on Site 86
Equipment Delivery 1 LS $6,000 $6,000 Engineer's Estimate
Site Restoration 1 LS $2,500 $2,500 Engineer's Estimate
Post Construction Site Survey 1 LS $5,000 $5,000 Engineer's Estimate
Subtotal Construction - Subcontractor $339,000
System Startup
Labor- Sparge well installation oversight 20 days $1,000 $20,000
Startup Equipment Rental 1  week $300 $300
Subtotal System Startup $20,300
Monitoring Well Installation
Labor & Expenses 200 hr $100 $20,000 Engineer's Estimate
Well Installation 265 LF $100 $26,500 Includes mob, materials and stick-up well head protection with bollards
Site Preparation and Site Access Agreement 1 LS $10,000 $10,000 Marking, utility location, site access agreement.
As-Built Survey (MWs and LUCs) 1 LS $12,000 $12,000 Engineer's Estimate
Subtotal Monitoring Well Installation $68,500
Professional Services
Project Management 5% $25,140
G&A 7% $35,196
Profit 8% $40,224
Contingency 15% $75,420
Subtotal Professional Services $175,980
TOTAL CAPITAL COST $678,780
OPERATIONS AND MAINTENANCE. YEARS 1-3
Description Qty Unit Unit Cost Cost Comments
Groundwater sampling
Labor, Travel, Per Diem 4 event $10,000 $40,000
Equipment 4  event $3,500 $14,000
VOCs, Nitrate/Nitrite, Sulfate/Sulfite, TOC, Methane (15 wells x 4 events +
Sample Analysis 95 sample $300 $28,500 35 wells annually )
T&D Purge Water 16 55gal $60 $960 non-haz waste; Average purge vol of 8 gals
Subtotal Groundwater Sampling $83,460
Reporting
Reporting Labor (quarterly reports) 4 rpts $7,500 $30,000
Subtotal Reporting $30,000
Land Use Controls
Site notification, sign maintanence, and site inspection 1 event $1,500 $1,500 Engineer's Estimate
Subtotal Land Use Controls $1,500
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COST ESTIMATE for Alternative 5b AIR SPARGE - Horizontal Well

Site 35, Camp Lejeune
CH2M HILL Project No. 370855.FS.FS

Routine System O&M

Monthly O&M Labor + Travel 12 events $1,250 $15,000
Quarterly "Heavy" Maintenance 4 events $1,800 $7,200
Travel and Per Diem 4 events $500 $2,000
O&M Supplies 1 LS $2,000 $2,000
Subtotal Routine System O&M $26,200
Consumables
Electrical usage (30.hp total motor peak rating + 10% inefficiency) 216810  kw-hr $0.090 $21,464
Subtotal Consumables $21,464
Subtotal $162,624
Project Management 5% $8,131
G&A 7% $11,384
Profit 8% $13,010
Contingency 15% $24,394
OPERATIONS AND MAINTENANCE. YEARS 1-3 $219,543
ANNUAL GROUNDWATER MONITORING. YEARS 4-20
Description Qty Unit Unit Cost Cost Comments
Groundwater sampling
Labor, Travel, Per Diem 1 event $15,000 $15,000
Equipment 1 event $3,500 $3,500
Sample Analysis 45 sample $300 $13,500 VOCs, Nitrate/Nitrite, Sulfate/Sulfite, TOC, Methane
T&D Purge Water 8 55gal $60 $480 non-haz waste; Average purge vol of 8 gals
Subtotal Groundwater Sampling $32,480
Reporting
Reporting Labor (1 annual) 1 rpts $15,000 $15,000
Subtotal Reporting $15,000
Land Use Controls
Site notification, sign maintanence, and site inspection 1 event $1,500 $1,500 Engineer's Estimate
Subtotal Land Use Controls $1,500
Subtotal $48,980|
Project Management 5% $2,449
G&A 7% $3,429
Profit 8% $3,918
Contingency 15% $7,347
ANNUAL GROUNDWATER MONITORING. YEARS 4-20 $66,123
PRESENT WORTH ANALYSIS
Number of Years of Operation = 3 years
Discount Rate* = 4.9%
Number of Years of Monitoring= 20 years
Present Worth
Capital Cost $678,780 $678,780
OPERATIONS AND MAINTENANCE. YEARS 1-3 $219,543 $598,991
ANNUAL GROUNDWATER MONITORING. YEARS 4-20 $66,123 $650,664
TOTAL PRESENT WORTH COST $1,928,435

This estimate is not intended to function as guarantee of fixed costs for field implementation. Costs are considered “order-of-magnitude” estimates, with an expected accuracy of -30% to +50%
*Real discount rates taken from the Appendix C of the OMB Circular A-94 http:/ /www.whitehouse.gov/omb/circulars/a094/a%4_appx-c.html
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