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ARCADIS

1. Introduction

ARCADIS U.S. Inc. (ARCADIS) has been retained by the United States Army
Environmental Command (USAEC) to perform investigation and remediation activities
at Fort Stewart in accordance with the requirements of the Performance Based
Contract (PBC) number W91ZLK-05-D-0015. Fort Stewart, originally known as Camp
Stewart, was established in June 1940 as an anti-aircraft artillery training center. The
current primary mission for Fort Stewart is a training and maneuver area, providing
tank, field artillery, helicopter gunnery, and small arms training for regular Army and
National Guard units. The 24th Infantry Division, which was reflagged as the 3rd
Infantry Division in May 1996, was permanently stationed at Fort Stewart in 1975.

Fort Stewart is located in portions of Liberty, Bryan, Long, Tattnall, and Evans
Counties, Georgia, approximately 40 miles west-southwest of Savannah, Georgia
(Figure 1-1). The cantonment, or garrison area, is located within the Liberty County
portion on the southern boundary of the reservation. Hinesville, Georgia, is the nearest
city to the garrison area and is located immediately outside of the reservation
boundary.

This Corrective Action Plan (CAP) Addendum has been generated to provide a
progress summary and to propose amendments to the current approved Corrective
Action Plan (CAP) for the Old Radiator Shop/Paint Booth, Solid Waste Management
Unit (SWMU) 24B (Science Applications International Corporation [SAIC] 2002). The
remediation activities at SWMU 24B are performed in accordance with the Fort Stewart
Hazardous Waste Facility Permit No. HW-045 (S), issued by the Georgia
Environmental Protection Division (GAEPD) in August 2007.

1.1 Site Location and History

SWMU 24B, the Old Radiator Shop/Paint Booth was located in Building 1056 in the
southern portion of the garrison area on the eastern side of Tilton Avenue (Figure 1-2).
Building 1056 was historically used as a radiator shop and paint booth. The building
has since been demolished and only the building foundation remains. The area is
currently used as a staging area for Army vehicles. Historical research into the former
operations at Building 1056 indicated that a drainpipe led from the building and
discharged into a ditch (Figure 1-2). It is unknown whether the drainpipe originally
discharged to a ditch running parallel to Building 1056 or to the ditch on the west side
of Tilton Avenue.
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It was reported that the Directorate of Engineering and Housing installed a pipe under
Tilton Avenue that connected the drainpipe in Building 1056 to the industrial
wastewater pipeline located on the west side of Tilton Avenue (Geraghty and Miller
[G&M] 1992), at which point the discharge was no longer routed to the ditch. The Fort
Stewart Plumbing/Mechanical and Electrical Department was not able to determine
when the piping from Building 1056 was connected to the industrial wastewater
treatment plant drainage system or where the connection was located. There is a
visible cut in the asphalt across Tilton Avenue approximately 15 feet (ft) southeast of
the northwestern corner of Building 1056. It is believed that this is the location of the
connection (SAIC 2008).
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2. Historical Investigations and Corrective Actions

Two phases of investigation and a corrective action have been conducted at SWMU
24B. A short summary is provided below. A detailed summary is included in the CAP
Progress Report for Calendar Year 2007 (SAIC 2008).

2.1 Phase | RCRA Facility Investigation

A Phase | Resource Conservation and Recovery Act (RCRA) facility investigation (RFI)
was conducted in 1996 at SWMU 24B (Rust 1996). During the investigation, five
surface soil samples, four subsurface soil samples, and six groundwater samples were
collected using direct-push technology (DPT) techniques. The samples were analyzed
for volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs),
and RCRA metals.

The RFI Work Plan (G&M 1992) specified that one sample of "sludge" at the Radiator
Shop would be collected for laboratory analyses of Toxicity Characteristic Leaching
Procedure (TCLP) constituents, VOCs, and pH. The Radiator Shop (Building 1070)
burned in March 1993, therefore the "sludge" sample was not obtained. A new radiator
shop was built to replace the one that had burned down.

Based on an evaluation of the site history and the Phase | RFl sample results, a Phase
Il investigation was recommended for SWMU 24B. The purpose of the investigation
was to further evaluate the soil and groundwater. In particular, the Phase ||
investigation was to investigate the potential of a release associated with the fire at the
Old Radiator Shop and if there were impacts to the ditch adjacent to Tilton Avenue
associated with historical site activities (Rust 1996).

2.2 Phase Il RCRA Facility Investigation

A Phase Il RFI was performed by SAIC in January 1999 and consisted of eight
groundwater screening samples to determine the horizontal extent of impacts, two
vertical profiles to determine vertical extent of impacts, installation and sampling of nine
(six shallow and three deep) monitor wells and surface and subsurface soil sampling.
Supplemental groundwater sampling of all nine monitor wells for VOCs and SVOCs
was performed in November 2000 (SAIC 2001).

Based on the laboratory analytical results of surface soil, benzo(a)pyrene,
benzo(a)anthracene, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene were
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determined to be human health constituents of concern (COCs). A remedial level of
0.89 milligrams per kilogram (mg/kg) was developed for benzo(a)pyrene, and 8.93
mg/kg for benzo(a)anthracene, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene in
surface soil. None of the constituents detected in subsurface soil were determined to
be a COC requiring corrective action.

Low concentrations of three VOCs (methylene chloride, tetrachloroethene (PCE), and
trichloroethene (TCE)) were detected sporadically in groundwater from monitor wells
during the October 1999 and November 2000 monitoring events. No SVOCs were
detected in groundwater. None of the constituents detected in groundwater were
determined to be a COC requiring corrective action (SAIC 2000).

2.3 Corrective Action Plan

In accordance with the recommendations of the Phase Il RFI, a CAP was developed
for SWMU 24B to evaluate potential remedial alternatives to address human health
COCs in surface soil for benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene,
and indeno(1,2,3-cd)pyrene (SAIC 2001).

During the development of the CAP, Building 1056 was scheduled to be demolished.
The selection of a corrective action alternative for impacts to surface soil was delayed
until the soil from beneath Building 1056 could be evaluated. The temporary corrective
action alternative utilized for remediation of surface soil was Institutional Controls and
Groundwater Monitoring. It was recommended that institutional controls be
implemented to restrict access to surface soil until the soil below Building 1056 could
be evaluated. Although no COCs were identified in groundwater, groundwater
monitoring was included as part of the remedial alternatives to ensure that constituents
in soil were not leaching to the groundwater. Groundwater monitoring was to be
conducted at six shallow monitor wells on a biennial basis until Building 1056 could be
demolished and impacts to surface soil beneath the building could be evaluated. The
groundwater samples were to be analyzed for VOCs, SVOCs, and RCRA metals
(SAIC 2002). Should monitoring activities proposed as part of the corrective action
alternative show that COCs were not attenuating as anticipated, a CAP Addendum
was proposed to evaluate additional remedial alternatives.

2.4 2003 CAP Implementation

The first biennial groundwater sampling event was performed in July 2003.
Groundwater was collected from six shallow monitor wells at SWMU 24B and analyzed

2-2
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for VOCs, SVOCs, and RCRA metals. Based on the sample results, a biennial
groundwater sampling event was recommended to confirm TCE and mercury were not
migrating to groundwater and to further evaluate if cadmium and PCE were
constituents of potential concern (COPC) in groundwater (SAIC 2004).

2.5 2005 CAP Implementation

The second biennial groundwater sampling event was performed in March 2005.
Once again, groundwater was collected from six shallow monitor wells at SWMU 24B
and analyzed for VOCs, SVOCs, and RCRA metals. The laboratory analytical data did
not indicate any new COPCs. The sample results also confirmed TCE and mercury
are not migrating to groundwater and cadmium and PCE are not COPCs.

As part of the planning for the Building 1056 demolition, it was decided to sample the
surface soils beneath the building prior to the demolition to allow earlier coordination
with the construction plans for the area. The soil sampling was performed in

August 2004. Eight soil borings were installed through the concrete slab in the area of
the former drain line as shown on Figure 2-1.

Based on the laboratory analytical data from the soil borings, no COPCs or
contaminant migration COPCs were identified in surface or subsurface soil. The
Phase Il RFI (SAIC 2001) indicated the presence of SVOCs in the surface soil
surrounding Building 1056 at concentrations exceeding the site established remedial
levels. The RFI concluded that these SVOCs were not believed to be from an industrial
process that resulted in systematic and routine releases from SWMU 24B but, rather,
to activities occurring in the general area. The results of soil sampling from underneath
the slab at Building 1056 further confirmed this hypothesis: SVOCs are a common soil
constituent in heavily industrialized areas because of the large number of activities that
can generate them. These activities include asphalt paving, equipment lubricants, dust
suppression, and combustion processes. SVOC COCs in surface soil identified around
Building 1056 were not detected in soil collected beneath the slab. Since the low
concentrations of SVOCs in surface soil are not associated with a systematic or routine
release from SWMU 24B, the implementation of institutional controls around the
perimeter of the site was not warranted or implemented (SAIC 2005).

2.6 2007 CAP Implementation

The third biennial groundwater monitoring event was conducted in October 2007.
Groundwater samples were collected from six shallow monitor wells and analyzed for

SWMU 24B
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VOCs, SVOCs, and RCRA metals. Although no groundwater COCs were identified,
groundwater monitoring was included as part of the selected remedial alternative to
ensure that potential constituents in the soil underneath the concrete foundation of
Building 1056 did not migrate to groundwater. As discussed in Section 2.5, soil
samples were collected from beneath the building foundation in August 2004 and no
COPCs or contaminant migration COPCs were identified. In addition, no COPCs have
been identified in the subsequent 2003, 2005, and 2007 CAP groundwater monitoring
events. Consequently, Fort Stewart recommended that the biennial groundwater
monitoring at SWMU 24B be eliminated and the monitoring wells abandoned (SAIC
2008). However, due to low level naphthalene, 2-methylnaphthalene, and carbon
disulfide detections in the background well MW-01 (Table 2-1), GAEPD requested that
additional investigation be conducted to delineate the detections and a new
background well be installed upgradient of MW-01 (GAEPD 2008).

In addition to groundwater monitoring, confirmation surface soil samples were collected
in December 2007 at four locations where elevated SVOC COCs were identified during
the Phase Il RFI. The purpose of the samples was to evaluate if the COCs identified in
the surface soil during the Phase Il RFI were naturally attenuating. The surface soil
samples were only analyzed for SVOC constituents identified as COCs
(benzo(a)anthracene, benzo(b)flucranthene, indeno(1,2,3-cd)pyrene, and
benzo(a)pyrene).

Low concentrations of SVOC COCs were detected in the confirmation surface soil
samples; however, only one confirmation surface soil sample indicated a COC above
its Remedial Level. Although the concentration of benzo(a)pyrene at sample location
SS8-17 (Figure 2-1) had significantly decreased from the sample collected in 2000 (SS-
14), the concentration remained slightly above its remedial level of 890 mg/kg (Table 2-
2). The CAP Progress Report (SAIC 2008) recommended a second confirmation
sample be collected in December 2008 to evaluate if the concentration continued to
attenuate below the established remedial level of 890 mg/kg.

SWMU 24B
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3. Confirmation Sample Activities

In accordance with the recommendations in the CAP Progress Report for CY 2007
(SAIC 2008), a confirmation surface soil sample was collected at the approximate
location of SS-17 to evaluate the attenuation of benzo(a)pyrene in surface soil. Based
on the results of the 2007 CAP groundwater sample results, GAEPD also
recommended further investigation of naphthalene, 2-methylnaphthalene, and carbon
disulfide near background monitor well MW-01, including the installation of a new
background well near MW-01. Prior to preparing a work plan for the additional
investigation and monitor well installation, Fort Stewart collected a confirmation
groundwater sample from MW-01 to confirm the sample results detected during the
October 2007 monitoring event. A summary of the groundwater and soil sample
results are provided below.

3.1 Groundwater Sampling

In February 2009, a confirmation groundwater sample was collected from monitor well
MW-01. Groundwater sampling was performed using low-flow, or micropurge,
procedures in accordance with Groundwater Sampling Operating Procedure, Number
SESDPROC-301-R1 (United States Environmental Protection Agency [USEPA] 2007).
Following the sampling event, the sample was transported via courier in properly
cooled and sealed containers to Shealy Laboratory in West Columbia, South Carolina
(National Environmental Laboratory Accreditation Program [NELAP] No. E87653) and
analyzed for carbon disulfide by USEPA Method 8260B and naphthalene and 2-
methylnaphthalene by USEPA Method 8270D. Laboratory analytical data packages
are included in Appendix A for reference. A summary of the analytical data is included
as Table 2-1.

The reporting limit (RL) represents the low standard in the calibration curve for each
parameter. Therefore the RL is the lowest value at which a concentration can be
reported as quantitative. The Method Detection Limit (MDL) is a theoretical value
determined by the laboratory which is the lowest value at which an analyte
concentration can reliably be determined to be greater than zero. Detections of
constituents between the MDL and RL are considered to be estimated values and
generally flagged by the laboratory with the "J" qualifier. Normally, analytes that are
not detected above the MDL or RL are reported as non-detect below the RL. As
shown in the table, the sample results were not detected above the MDL or the RL.
The MDL and the RL for 2-methylnapthanalene and naphthalene were slightly elevated
during the February 2009 monitoring event due to low sample volume. As a result, the
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MDL and RL for the February 2009 event slightly exceeded the concentration detected
in monitor well MW-01 during the October 2007 monitoring event. Fort Stewart
collected an additional confirmation groundwater sample from MW-01 on April 22,
2009 at a lower RL and MDL to confirm the sample results are below detection limits.

The April 2009 sampling event was conducted using the same procedures described
above for the February 2009 event. Groundwater sampling was performed using low-
flow, or micropurge, procedures in accordance with Groundwater Sampling Operating
Procedure, Number SESDPROC-301-R1 (USEPA 2007). Following the sampling
event, the sample was transported via courier in properly cooled and sealed containers
to Shealy Laboratory in West Columbia, South Carolina (NELAP No. E87653) and
analyzed for carbon disulfide by USEPA Method 8260B and naphthalene and 2-
methylnaphthalene by USEPA Method 8270D. The laboratory analytical data package
is included in Appendix A for reference. A summary of the analytical data is included
as Table 2-1. As shown in Table 2-1, all of the analytes were below detection limits. In
addition, the MDLs were also below the concentrations detected in monitor well MW-01
during the October 2007 monitoring event. Based on the sample results, Fort Stewart
does not feel that a new background well upgradient of MW-01 is necessary at this
time.

A summary of the historical groundwater analytical results for the monitor wells at
SWMU 24 are provided in Table 3-1. As shown in Table 3-1, with the exception of one
naphthalene detection in MW-01 in October 2007 and a detection of total arsenic and
total lead in MW-02 in November 1999, all of the sample results are below USEPA
Maximum Contaminant Levels (MCLs) [USEAP 2008], or USEPA Regional Screening
Levels (RSLs) for Tap Water (USEAP 2008) where no MCL is established.
Confirmation samples from MW-01 were collected in February and April 2009 and both
samples were non-detect.

Monitor well MW-02 is a deep well with a total depth of 43 ft bgs. The bottom of the
well extends just into the Hawthorn confining (clay) layer. The sample collected in
November 1999 at MW-02 was a grab sample with a total and filtered sample collected
for inorganics. Although the total lead and toal arsenic sample results exceeded the
MCL, the filtered sample results were below MCLs. The Phase Il RFI indicates that the
sample collected at MW-02 had an elevated turbidity indicating that the elevated levels
of lead and arsenic were more than likely the result of particulates or colloids in the
groundwater (SAIC 2001).
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Based on the groundwater sample results, Fort Stewart does not believe that the
impacts to soil have leached to groundwater. Consequently, Fort Stewart proposes
discontinuing the groundwater monitoring and abandoning the monitoring wells at
SWMU 24B.

3.2 Soil Sampling

In February 2009, confirmation soil sample SS-55 was collected near the former soil
sample SS-17 (Figure 2-1). The location of the soil sample was based on GPS
coordinates provided by the contractor responsible for collecting sample SS-17. The
soil sample was collected from a depth of 0 to 1 feet below land surface (ft bls) using a
hand auger. Following the sampling event, the sample was transported via courier in
properly cooled and sealed containers to Shealy Laboratory in West Columbia, South
Carolina (NELAP No. E87653) and analyzed for benz(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene by USEPA Method 8270D.
Laboratory analytical data packages are included in Appendix A for reference. A
summary of the analytical data is included as Table 2-2.

As shown in the table, benz(a)anthracene, benzo(b)fluoranthene, and indeno(1,2,3-
cd)pyrene were detected below the established soil remedial levels for SWMU 24B.
Benzo(a)pyrene was detected above the established soil remedial level of 890
micrograms per kilogram (ug/kg). Fort Stewart recommends removing the surface soil
in the area of SS-17 and SS-55. The proposed removal activities are outlined in
Section 4.0.

3.3 Data Validation

The analytical data for groundwater and soil samples collected at the Site were
validated in accordance with the National Functional Guidelines. The complete results
of the data quality evaluation are provided in Appendix B. The purpose of the data
quality evaluation was to determine the reliability of the chemical analyses and the
accuracy and precision of information acquired from the laboratory. Data quality was
assessed through the review and evaluation of field sampling activities, quality control
samples, and data associated with the chemical analytical results. Overall, the
analytical data associated with the Site are considered quantitative and usable for the
intended purpose.
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3.4 Investigation Derived Waste

The waste generated from activities related to soil and groundwater sampling
consisted of decontamination fluids, purge water, personal protective equipment
(PPE), and general refuse (i.e. paper, plastic, etc.). Decontamination fluids and purge
water were segregated in 55-gallon drums. The drums were characterized and
transported off-site for disposal. Waste manifests are included in Appendix C. All
spent PPE was screened with an Organic Vapor Monitor (OVM), decontaminated if
necessary, and placed with the general refuse in dumpsters at Fort Stewart,
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Table 3-1
Groundwater Analytical Summary

SWMU 24B
Fort Stewart, Georgia
Location 1D i ] A0 : AB-MW-02 o 2ABMWNO3 J4BMWL04
Sample Date | 10/31/99 | T161/00 1 a7/vios ea/5i05 | 10107 T 000408 T 04rmaion | 11705799 L 02000 [ 11/01/99% | i1/01/98 | T0iario¢ | ori2ii0s | Caii6ios | To/a0e7 | 11io1iee 1 nniotion 1 GFISISE T 0aisi06t | 08805 T Tiiotiors | Tiieeio7
Chemical Name Unit
Arsenic, Dissolved koL <54 | , e b b
Arsenic, Total gl <BU L=8U 1 <5V 7e 1 <8U <33tU © L.56U
Barium, Dissolved polL B P ; P B . .
Barium, Total BT A i72= 0= . 184= | 278= 242= 1. 17.3=
Cadmium, Dissclved poll. S - P .
peit. LEEY <Y 041 <5y 3434 =1u
Chrormum Total yg.’L” ) 1aU 14U 24 U <1y L < t.egy ¢ =1y
Lead, Dissolved wo | L N ; b A
tead Totel ~ wafl. <4y 24U .54y
Mercury, Dissolved wal. 1 i . .
Mercury, Total S B 3 <O0Ud <003 : L SBoss U LFeosu
Selenium, Dissolved 1 | I S o : :
Selenium, Total pell, 1B U T <9l <gu
$!Wer Dissolved gl ;
Silver, Total Copgll
1,1-Biphenyl e CHglL b
1, 24 Tnchlorobenzene o gL
1__2_p|chlorobenzen§_ . Hgll
1,3-Dichlorobenzene poll
1.4-Dichlorobenzene e
2,4,5-Trichlorophenol 43700 4 Mgl
2,4.6-Trichlorophenol 8.1 |...kolL
chlorophenol i AL A =
249'me‘hY'Phe“°' e CP T30 gl
2,4-Dinitrophenol LT3 gl
2,4-Dinitrotoluene ] 73 . BeiL

2,6-Dinitrotoluene 37 e

2-Chloronaphthalene 2000 | pgih

2-Chiorophenol 180 | woi Y
2-Methy-4 6-dinfirophenol "~ 1 8.7 |o..bgl ) <1
2-Metnyinaphthalene i 180 Bl ) =10
2-Methylphenol ) N ..1800 kgl
2-Nifrobenzenamine 4T wgl. ] <260

2-Nitrophenof S SN (NS S L

3,3"-Dichiorobenzidine Hafl.

3- Nltrobenzenamme ) V1

4-Bromophenyl pheny ether pg/L

4-Chloro-3- -methyiphensi Hg/L

4 Chlorobenzenam:ne o Ha/L

4- Chlorophenyl phenylether palt

4 Nstrobenzenamlne
4- Nstrophenol
Acenaphthene )
Acenaphthylene
alpha-Terpineol

Anthracene

Atrazme )

Benz(a)amhracene

Benzaldehyde

Benzenemethanol

Benzo(a) pyrene.

Benzo(b)fluoranthene -------

Benzo(ghi)perylene

Benzo(k)fluoranthene

Benzoic acid

Bis(2- chloroethoxy)methane pold. | <10Y - <88U | <97U <90l i <1030 VT

Bis(2-chloroethyl) ether . 10012 [FaliN

Bis(2-chloroisopropyi) ether | 500 pgit.

8is{2-ethylhexyl)phthalate N pofl.

Butyl benzyl pithalate 38 porll

Carbazole B R S wafll

Chrysene , e 29 Hg/L.

Dibenz{ahanthracene i 00029 Lo/l

Dibenzofuran SRSV RO SO IR ¢/

Diethyl phthalate o 29000 oA

Dimethyl phthalate - S Hg/L

Di-n-butyl phthalate ey 3700 Mg/l

Di-n-octylphthaiate S - e bl l.s30D b <98U <97l - <99U | <103y | U
Diphenylamine o | D) kil ;_ <105U
Fluoranthene 1500 pgfl <0960 <0S7U | <006U | <1030 <1.05U
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Table 3-1
Groundwater Analytical Summary
SWMU 24B
Fort Stewart, Georgla
Lecation ID__ o PABMWSGY N PABMWI02 N ZABMWOS o 24BMW-04 R
Sample Date | 10/31/9¢ | 11/01/00 ; 07/17/03 | 03/15/05 | 10/31/07 | 02i04/090 | 04/22/09 $1/02/99 | 11/02/00 | 11/01/98* | 11/01/98 | 10/31/00 | 07/21/03 | 03r15/05 1 10730107 11/01/89 | 11/01/00 | 07/19/03 | 03A5/05* | 03/15/05 | 11/04/07* | 11/01/07
Unit

Chemical Name MCL !
Flugrene R %
Hexachlorobenzene

<103U |
L.sto3U

LE103U 5
=103U

LLEA0L o <1U
_<10b <100
LSl =100
<104 | <10U
<0l | <10U
<f0U ; <1U
<10U <10U
<foU =1y
=10y b <i0U
=10U i <10U

SAU L = s
<103U | <101l ¢ o<
101U

<12L f <10U ¢
Ls12U ¢ <10y
LEa2U b <ol
LET2U n <10U
L<i2U - <10l
<12y <10l
<420 & <10U
<12U | <10l
L <12U 10U
=<i2U <04

=10U | <0851
<10U | <g6U -
L=10U | <8BU <
<10l 7 <960 | <070
=100 | <980 | <97U .
<10U | <0860 | <0

<10 <851
_<fou
=10U
<40y

<096 U ¢

50

deno(t,2,8-cd)p)
Isophorane

<614

<101U [ <1030 1 <1050 |
<1U s
<101V
<1u
<1y
Loy
<1u
<1y
<1u
<10 L
Y B S SRS R A
<1y [,
O T T A
<5U <5U <5U
<5U © =5U | <50
SBU . <SU 1 <5U

LS28UJ <10U
LEAY =1y
LE1oUd <10y
L A
=2U

.s2U -46U
LEaoU s <088 U
I I P
21U
LE2U =1
LE2U

<29U | <26U | <880 ! 268y | <
_.=12U © <1U ;| <0980 !

LE12U 0 <100 - <98U ¢ <990
L<1zU v <10U <088 U |

<2y | <2U ¢ i

<2l . . =2U : <1U
<2U . <20
poos2U
<2

Phenanthrene

Phenai

Pyrene .
1,1,1-Trichloroethane

Ll Zz-Tetachlorosthane | o
2-Trichioroethane .5

1,1-Dichloroetl
1,2-Dibromoethane
1.2-Dichloroethane
1.2-Dichlorosthene 0
1,2-Dichloropropane

2-Butanone

2-Hexanone R S
4-Methyl-2-pentancne

Acetone

Benzene
Bromochloromethane
8romodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon fetrachioride
Chiorobenzene
Chlorcethane
Chloroform
Chicromethane
cis-1,2-Dichloroethene 170
cis-1,3-Dichloropropene

=2U
<2u
<2U

<2y
<2U "
<2U

S08U | <050 | <5U

Ethyibenzene

Metnylene chioride

Styrene e
Tetrachloroethene

Toluene e e
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene

Vinyl acetate

Vinyichioride

Xylenes {total)

Notes:

J - estimated resuit

R - rejected data

U - result not detected above the reporting limit
= - historical resuit value detected

g/l - micrograms per liter

result detected above the MCL or the PRG if the MCL is not established.
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Table 3-1

Groundwater Analytical Summary

SWMU 248
Fort Stewart, Georgia

Lecation ID
Sample Date

41101799 ¢ d0/31/00 | 0723 031588 1 1807

248-MW-05

24B-MW-06

TH0i3y9g | 103100 | o773 031505 1 110107

o 2ABMWOT
10730/99 | 10/31i00

10/30/99 | 11/01/00 | 07/21/03 ] 03/15/05 |

24B-MW-08

10/31/07

.. 2AB-MW-08
10/31/99 | 10/31/00

Chemicai Name

Unit

Arsenic, Dissolved
Arsenic, Total

Barium, Total
Cadmium, Dissolved
Cadmium, Total

Chromium, Total

Barium, Dissolved T

Chromium, Bissolved

Lead, Total

Mercury, Total
Selenium, Dissolved
Selenium, Total

Sitver, Dissolved
Siiver, Total
Li-Biphenyt
-Trichlorobenzene
ichlorobenzene
3-Dichlorcbenzene
1,4-Dichlorobenzene
ichiorophenal
ichlorophenol

2-Chioronaphthaiene
2

-Chiorophenel
2-Methyl-4,6-dinitrophenol
2-Methylnaphthalene
Methylphenol
2-Nitrobenzenamine
2-Nitrophenol
3,3-Dichiorobenzidine
3-Nitrobenzenamine

4-Chioro-3-methylphenol
4-Chiorobenzenamine.

4-Methylphenol
4-Nifrobenzenamine
4-Nitrophenol
Acenaphithene
Acenaphthylene
alpha-Terpinec!
Anthracene

Atrazine

Benzaidehyde
Benzenemethanol
Benzo(a)pyrene

Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic acid

Bis(2-chloroethyl) ether
Buty! benzyl phthalate
Carbazole

Chrysene

Dipenzofuran
Diethyl phthalate

Di

-butyl phthaiate

Diphenylamine
Fluoranthene

4-Bromophenyl phenyl sther

4-Chlorophenyl phenyi ether

Lead, Dissolved =~ "~ |

Mercury, DISSOI\Ied et

Benz(@janthracene

Benzo(o)fiuoranthene -
Bis(2-chlorcethoxy)methane

Bis(2-chloroisopropyly ether "
Bis(2-ethylhexy(phthalate

Dibenz(a,hjanthracene

Dimetnyi phthalate

Din-octiphthalate

500

<50

053

<0020 <003U |

23U

l<dooay

<4U [

<8U

i

Tcoesu |

389U

<asiU

643 =

5320

015J i

gy

<1l

Page 3 of 4



Tabie 3-1
Groundwater Analytical Summary
SWMU 248
Fort Stewart, Georgia

Location 1D
Sample Date

24B-MW.-05

11701789 |

10/31/00

i 07/22i03

Coaisios |

10/30/07

10731099

A0/31/00 | 07/7/08 | 0315105 | 11/01/67

24B-MW-06

2ABAW-07

_10i30/99

10/31/00

10/30/99 |

o PABMW0R
11/01/00 | 0702103

08/15/05 | 10/31/07

24B-MW-09

10131799

{6300

Chemical Name

Unit

Fluorene
Hexachlorobenze
Hexachlorobut

pigfL

Naphthalene

N-Nitroso-di-n-propylamine
N-Nitroscdiphenylamine
Pentachlorophenol
Phenanthrene
FPhenol
Pyrene
1,1.1-Trichiorosthane
1,1,2,2-Tetrachloroethane
1,1.2-Trichlorcethane
1,1-Dichlgroethane
1,1-Dichloroethene

1,2-Dichloroethane
1,2-Dichloroethene
1,2-Dichloropropans
2-Butanone
2-Hexanane .
4-Msthyl-2-pentanone
Acetone
Benzene
Bromochioromethane
Bromodichioromethane
Bromoform
Bromomethane
Caerbondisuifide
Carbon tetrachioride
Chiorobenzene
Chioroethane
Chioroform
Chlcromethane
cis-1,2-Dichloroethene

Dibromochloromethane
Ethyipenzene
Methylene chloride
Styrene

Toluene

trans-1,3-Dichloropropene
Trichlorcethene
Vinyl acetate

Vinyl chioride
Xylenes (tota)

1 2-Dibromoethane DU

¢is-1,3-Dichloropropene

Tetrachloroeihreﬁner e

rans-1 2-Dichloroethene

160

gt

gl ] <11U

<0970 |

<g7y
<g7U
<87l
<87y

<087U <0

<Q7U

<0870 <
C<sry

Ls1ety

<070 | <99l

TeerU <
<0974 <0,

<97 U

oy

<ty
<1U

<1

=1y

<1U
<2u
<1U

eBU s

<104

L <067y |

<oy
~<10u
<10U

<10U

=iy
=10U
<i0u
<10l
=10U

.=aU
LAY
=10u
L2iou
=2U
<2U

[..<2y

<2U

=20

<e7U T
07U
<9.7 U
P87y
L <oeTU
Poeorl o<
L <087

Ccoe7U <
‘ <97l
S <087l

.__<2_U_ e

52U
<5U

. .. :<.5 U

_<5U
_<5R
_<2Uu

<8U |

<2U
<2U
<5
s2U
=2U
L=2L
<2Uu
=24

Ls2u

<2y

52U

=<2V

<2 )
<&

<iU

<10y
<10U
<104
<1l
<10 ()
<1l
<10l

L
<10U ¢
10U
<10y

<1eU [ =wu

<10 U
<1l

<i0U

<11)
<1y

<1i)

=il

=1U

Y

=2l

L1y

<11 U

<1y

<1010

<11 U

=104

T<101U

<11 U

<10U

<10 U

<11u

<101 U

191U
<10.11)

<1u

<110
<11 U

=110

snu

Y

|.=27u

<10U

> 10U

Notes:
J - estimated result
R - rejacted data

U - result not detected above the reporting limit

= - historical resuit value delected
ugfl. - micrograms per liter

= result detected above the MCL or the PRG if the MCL is not established.

Page 4 of 4



ARCADIS

4. Corrective Action Activities

As discussed in Section 3.2, benzo(a)pyrene concentration in the surface soil near SS-
17 and SS-55 (Figure 2-1) remain above the established remedial level of 890 ug/kg.
Consequently, an excavation is recommended to remove benzo(a)pyrene impacts in
the surface sail.

4.1 Surface Soil Removal

Excavation of the soils will be coordinated and conducted in a systematic manner to
prevent releases of COCs to the environment. Soil excavation will be performed using
standard construction equipment (i.e. backhoe). Based on the soil sample results
(Table 2-2), surface soil will be excavated from a 10 ft by 10 ft area around SS-55.
Soils will be excavated to an approximate depth of 1 ft bls. The estimated volume of
soil to be removed from the excavation area is approximately 3.7 cubic yards based on
a10ftx 10 ft x 1 ft deep area. Two confirmation soil samples will be collected from the
sidewalls of the excavation and one from the bottom of the excavation to verify all the
impacted soils are removed. The excavated soil will be placed in a roll-off and
characterized. Following characterization, the soil will be transported to an off-site
permitted treatment or disposal facility. Disposal manifests for soil removed from the
site will be included in the next CAP progress report.

The confirmation soil samples will be transported in properly cooled and sealed
containers to Shealy Laboratory in West Columbia, South Carolina (NELAP No.
E87653) under appropriate preservation and chain-of-custody procedures. Each
sample will be analyzed for benzo(a)pyrene by USEPA Method 8270D. Soil below the
established remedial level of 890 ug/kg will be considered clean.

If the confirmation soil sample results exceed the soil remedial level of 890 ug/kg,
additional surface soil will be excavated until all of the impacts have been removed.

4.2 Stormwater and Liquids Control

Excavation activities are not expected to reach the water table. Liquid wastes, if any,
from the excavation will be containerized on site in portable tanks and analyzed to
determine disposal options. Following characterization, the liquids will be transported
to a treatment and/or disposal facility. The handling and transport of the liquid-filled
containers will be conducted in a controlled and safe manner. In the event of a spill or
release, the liquid released will immediately be contained.
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4.3 Material Transport and Disposal

Material handling, packaging, and transport will be in accordance with applicable
Department of Transportation (DOT) requirements. The Generator/Owner, Contractor,
and Transporter will control the documentation (manifesting and labeling of
containers/shipments) and transportation of non-hazardous materials. The assignment
of responsibilities of each party will be designated prior to implementation. The
minimum requirements for health and training of the transporter's personnel will be
specified and will reference the DOT's Transporter Regulations for Hazardous
Materials (CFR 49, Part 100 to 177).

The soil will be containerized and characterized prior to disposal. Following
characterization, the excavated soil will be transported to an off-site permitted
treatment or disposal facility.

4.4 Site Restoration

Following soil removal, the resulting excavation will be backfilled and regraded. The
excavation will be backfilled and compacted to grade using clean fill.

4.5 Health and Safety

All activities will be conducted in general accordance with the ARCADIS Health and
Safety Plan (ARCADIS 2009). In addition, the soil removal contractor will prepare a
Contractor Site Safety Plan (CSSP). The CSSP will comply with the basic provisions
of Occupational Safety and Health Administration (OSHA) Safety and Health
Standards (29 CFR 1910), General Construction Standards (29 CFR 1926) and OSHA
Hazardous Material Operations and Emergency Response (29 CFR 1910.120).

Site specific training consisting of an initial site safety briefing and daily “tailgate” safety
briefings will be performed to inform site workers of the specific hazards identified
during site activities and any changes from the initial safety briefing. The initial safety
meeting will consist, at a minimum, of the following topics:

= Worker responsibilities
= Physical hazards
*  Biological hazards

= Chemical hazards
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= Protective clothing/equipment to be used

= Air monitoring and action levels

= Hazard communication

= Emergency procedures, including emergency phone numbers

= Location of emergency equipment (first aid kits, eyewashes, and fire extinguishers)
* Name and location of the nearest hospital or urgent treatment facility

*  Any client-mandated procedures

Mechanized equipment like skid steers, trackhoes, bulldozers and backhoes represent
serious hazards to site workers. Care shall be taken by all personnel to exercise
caution when working with mechanized equipment to prevent clothing from being
caught in moving parts, placing body parts in close vicinity to pinch points on the
equipment or using the equipment on slopes or unstable surfaces in excess of the
manufacturer's recommendations. Site personnel, visitors, or other persons who are
not performing necessary work shall remain at a distance of at least 15 ft from any
moving part of the mechanized equipment. All workers within 15 ft of the equipment
are required to wear, at a minimum, hard hats, safety glasses, steel-toed boots, and
hearing protection, if applicable. Open excavations will be barricaded overnight and
the site will be secured using the existing locked security fencing.

4.6 Schedule

Upon approval of the CAP Addendum for SWMU 24B, Fort Stewart will schedule and
implement the soil removal activities. The initial soil removal and site restoration is
anticipated to take approximately 1 week to complete.
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SHEALY ENVIRONMENTAL SERVICES, INC.

SC DHEC No: 32010 NELAC No: E87653

NC DEHNR No: 329

Case Narrative

ARCADIS U.S,, Inc.
Lot Number: KB06004

This Report of Analysis contains the analytical result(s) for the sample(s) fisted on the Sample Summary following this Case Narrative. The sample
receiving date is documented in the header informaticn associated with each sample.

Sample receipt, sample analysis, and data review have been performed in accordance with the most current approved NELAC standards, the
Shealy Environmentai Services, Inc. ("Shealy") Quality Assurance Management Plan (QAMP}, standard operating procedures {(SOPs), and Shealy

policies. Any exceptions to the NELAC standards, the QAMP, SOPs or pclicies are qualified on the results page or discussed below.

If you have any questions regarding this report please contact the Shealy Project Manager listed on the cover page.
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SHEALY ENVIRONMENTAL SERVICES, INC.

Sample Summary

ARCADIS U.S,, Inc.
Lot Number: KB06004

Sample Number  Sample 1D Matrix Date Sampled  Date Received
0Gt MW-1 {020409) Aqueous 02/04/2009 1315 (2/06/2009
003 Trip Blank (020409) Aqueous 02/04/2009 02/06/2009
(2 samples)
Shealy Environmental Services, Inc. Page: 3 of 12
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SHEALY ENVIRONMENTAL SERVICES, INC.

Executive Summary

ARCADIS U.S,, Inc.
.ot Number; KB06004
Sample Sample |D Matrix Parameter Method Result Q Units Page

{0 detections)
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Volatile Organic Compounds by GC/MS

Client: ARCADIS U.5., Inc. Laboratory iD: KB06004-001
Description: MW-1 {020409) Matrix: Aqueous
Date Sampled:02/04/2009 1315
{e Received: 02/06/2009

Run Prep Method Analytical Method  Dilution Anpalysis Date  Analyst Prep Date Batch
1 50308 82608 1 02/10/2009 1643 DLB 94922
CAS Analytical

Parameter Number Method Result Q PQL Units Run

Carbon disulfide 75-15-0 82608 ND 0.50 ug/l. 1
Run1  Acceptance

Surrogate Q % Recovery Limits
1.2-Dichloroethane-d4 89 52-138
Bromofluorobenzene g7 70-147
Toluzene-d8 g6 76-125

PQL = Practicat quantitalion limit B = Detected in the method blank E = Quantitalion of compound exceeded the calibration range

ND = Not detected al or above the PQL J = Eslimated result < PGQL and > MDE P = The RPD between twe GG columns exceeds 40%

Where applicable, all soil sample analysis are reporled on & dry weight basis unless flagged wilh a "wW” N = Recovery is out of criteria
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Semivolatile Organic Compounds by GC/MS

Client: ARCADIS 1.8, Inc. Laboratery 1D: KBOS004-001
Description: MW-1 (020409) Matrix: Aqueous
Date Sampled:02/04/2009 1315
‘te Recelved: 02/06/2009

Run Prep Method Analytical Method  Dilution Analysis Date  Analyst Prep Date Batch
k] 3520C 8270D 1 02/13/2009 2101 DC G2/11/2009 1552 94861
CAS Analytical
Parameter Number Method Result Q PQL Units Run
1-Methylnaphthalene 90-12-0 8270D ND 6.1 ug/L 1
2-Methylnaphthalene 91-57-6 8270D ND 6.1 ug/L 1
Naphthalene 91-20-3 8270D ND 6.1 ug/L 1
Run1t  Acceptance

Surrogate Q % Recovery Limits
2-Flucrobiphenyl 99 37-129
Nitrobenzene-d5 83 38-127
Terphenyl-d14 76 10-148

PQL = Practical quantilation fimit B = Delected in the melhod blank E = Quantilation of compound exceeded the calibration range

ND = Not detected at or abave the PQL J = Estimated result < PQL and > MDL P = The RPD between lwo GC columns exceeds 40%

\Where applicable, all soit sample analysis are reported on a dry weight basis unless fiagged with & "W* N = Recovery is out of criteria
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QC Summary
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Volatile Organic Compounds by GC/MS - MB

Sample ID: KQ94922-001 Matrix: Aquecus
Batch: 94922 Prep Method: 5030B

Analytical Method: 82508

Parameter Result Q Dif PQL Units Analysis Date
Carbon disulfide ND 1 0.50 ugiL 02/10/2009 0953
Acceptance
Surrogate Q %Rec Limit
Bromefluorobenzene 101 70-147
1.2-Dichioroethane-d4 91 52-138
Toluene-d8 101 76-125
PQL = Praclicat quantitation fimit P = The RPD between lwo GC columing exceeds 40% N - Recovery is out of crileria
ND = Not detecled at or above the PQL J = Estimated result < PQL and » MOL + - RPD is out of ¢riteria

Where applicable, ait soit sample analysis are reported on a dry weighl basis uniess flagged wilk a "W*

te: Calculations are performed before rounding to aveid round-off errors in calculated resuits

Shealy Environmental Services, Inc.
106 Vantage Point Drive  West Cofumbia, SC 29172 {803} 791-9700 Fax {803 791-9111  www.shealylab.com

Page: 8 of 12
Level 1 Report v2.1



Volatile Organic Compounds by GC/MS - LCS

Matrix: Aqueous
Prep Method: 50308

Sample ID: KQ94922-002
Batch: 94922
Analytical Method: 82608

Spike
Amount Result % Rec
Parameter {ug/L} {ug/L} G Dil % Rec Limit Analysis Date
Carbon disulfide 50 41 1 &1 60-140 02/10/2009 0843
Acceptance

Surrogate Q % Rec Limit

Bromoflucrobenzene 107 70-147

1,2-Dichloroethane-d4 96 52-138

Toluena-d§ 105 76-125

PQL = Practical quantitation fimit P = The RPD helween two GC columns exceeds 40% N - Recovery is qut of criteria

KD = Not detected at or above the PQL J = Estimated result < PQL and > MDt + - RPO s out of criteria

Where applicable, alt soil sample analysis are reporied on a dry weight basis unless flagged wilh a "W

te: Calculations are performed before rounding to avoid round-off errors in calculated results
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Volatile Organic Compounds by GC/MS - LCSD

Sample 1D: KQ94822-003
Batch: 94922
Analytical Method: 8260B

Matrix: Aqueous
Prep Method: 5030B

Spike
Amount Result % Rec % RPD
Parameter {ug/L) {ugiL}) Q Dil % Rec % RPD Limit Limit  Analysis Date
Carbon disulfide 50 42 1 85 4.0 60-140 20 02/10/2009 0908
Acceptance

Surrogate Q % Rec Limit

Bromoflucrobenzene 97 70-147

1,2-Dichlorcethane-d4 83 52-138

Toluene-d§ 94 76-125

PQL = Praclical quantitation limit
ND = Not detected at or above the PQL

P = The RPD between two GC columns exceeds 40% N - Recovery is oul of criteria

J = Estimated result < PQL and > MDL + - RPD is oul of ¢riteria

Where applicable, all soil sample analysis are reporled on a dry weight basis unless ftagged wilh a "W*

te: Calculations are performed before rounding to avoid round-off errors in calculated resuits
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Semivolatile Organic Compounds by GC/MS - MB

Sample ID: KQ94961-001 Matrix: Aqueous
Batch: 64061 Prep Method: 3520C
Analytical Method: §270D Prep Date: 02/11/2009 1552
Parameter Result Q Bil PQL Units Analysis Date
1-Methylnaphthaiene ND 1 5.0 ug/l. 02/13/2009 2003
2-Methylnaphthalene ND 1 5.0 ug/l. 02/13/2009 2003
Naphthalene ND 1 5.0 ug/L 02/13/2009 2003
Acceptance
Surrogate Q % Rec Limit
2-Fiuorckiphenyl 96 37-129
Nitrobenzene-d5 92 38-127
Terphenyl-d14 94 10-148
PQL = Practical quantitation limit P = The RPD between two GC columns exceeds 40% N - Recovery is out of crileria
ND = Not detecled at or above the PQL J = Estimated result < PQL and > MDL + - RPD is out of crileria

“Where applicable, all soll sample analysis are reported on a dry weight basis unless flagged wilh a "W*

te: Calculations are performed before rounding to avoid round-off errors in calculated resulits
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Semivoliatile Organic Compounds by GC/MS - LCS

Sample ID: KQ94961-002
Batch: 94961
Analytical Method: 8270D

Matrix: Aqueous
Prep Method: 3520C
Prep Date: 02/11/2009 1552

Spike
Amount Resuit % Rec
Parameter {ugil.) {ugiL} Q Dil % Rec Limit Analysis Date
2-Methylnaphthalene 100 96 1 96 30-130 (:2/13/2009 2022
Naphthalene 100 89 1 89 30-130 02/13/2009 2022
Acceptance
Surragate Q@ % Rec Limit
2-Fluorobiphenyl 98 37-129
Nitrobenzene-d5 103 38-127
Terphenyl-d14 93 1G-148

PCL = Praclical guanitation limi

ND = Not detected at or above the PQL

P = The RPD between lwo GC columns exceeds 40%
J = Estimated result < PQL and > MDL

N - Recovery is out of criteria

+ - RPD is out of criteria

Where applicable, all soil sample analysis are reporied on a dry weight basis unless flagged with a "W*

te: Calculations are performed before rounding to avoid round-off errors in calculated results
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SHEALY ENVIRONMENTAL SERVICES, INC.
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SHEALY ENVIRONMENTAL SERVICES, INC.

Report of Analysis

ARCADIS U.S,, Inc.
30 Patewood Drive
Suite 155
Greenville, SC 29615
Attention: Janet Christy

Project Name: Hunter Stewart

Project Number:GPOSHAFS

Lot Number:KB27009
Date Completed:03/13/2009

. F
- "‘
b/ VAR
Ny o X
IRVERN S S oS
iy N Breen Saikaly
“Prdject Manager

This report shail not be reproduced, except in its entirety, without the written approval of Shealy Environmental Services, inc.

The following non-paginated documents are considerad part of this repori: Chain of Custody Record and Sample Receipt Checklisi.
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SHEALY ENVIRONMENTAL SERVICES, INC.

SC DHEC No: 32010 NELAC No: E87653

NC DEHNR No: 329

Case Narrative

ARCADIS U.8,, Inc,
L.ot Number: KB27009

This Report of Analysis contains the analytical resuli(s) for the sample{s} listed on the Sample Summary following this Case Narrative, The sample
receiving date is documented in the header information associated with each sample.

Sampie receipt, sample analysis, and data review have been performed in accordance wilh the most current approved NELAC standards, the
Shealy Environmental Services, Inc. ("Shealy") Quality Assurance Management Plan (QAMP), standard operating procedures (SCPs}, and Shealy

policies. Any exceptions to the NELAC standards, the QAMP, SOPs or policies are qualified on the results page or discussed below.

if you have any questions regarding this report piease coniact the Shealy Project Manager listed on the cover page.

Shealy Environmental Services, Inc.
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SHEALY ENVIRONMENTAL SERVICES, INC.

Sample Summary

ARCADIS 1.8, Inc.
Lot Number: KB27009

Sampie Number  Sample ID Matrix Date Sampled  Date Received
001 FST-24B-56 (0-1} (022609) Solid G2/26/2009 1120 0212772009
(1 sample}
Shealy Environmental Services, Inc. Page: 3 of 8
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SHEALY ENVIRONMENTAL SERVICES, INC.

Executive Summary

ARCADIS U.8.,

Inc.

Lot Number: KB27009

Sample Sample ID Matrix  Parameter Method Result Q@ Units Page
001 FST-24B-55 {0-1) (022609) Solid Benzo(a)anthracene 8270D 3400 ug/kg 5
001 FST-24B-55 {0-1) (022609) Solid Benzo(a)pyrene 82700 5400 ug/kg 5
001 FST-24B-55 {0-1) (022609) Solid Benzo(b)fluoranthene 82700 6900 ugfky 5
001 FST-24B-55 {0-1) (022609) Solid Indeno(1,2,3-c,d)pyrene 8270D 2000 ugikg 5

(4 detections)
Shealy Environmental Services, Inc. Page:40f8
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Semivolatile Organic Compounds by GC/MS

Client: ARCADIS U.S,, Inc.
Description: FST-24B-55 {0-1) (022609)
Date Sampled:02/26/2009 1120
‘e Received:02/27/2009

Laboratory ID: KB27009-001
Matrix: Solid
% Solids: 91.3  03/02/2009 2126

Run Prep Method Analytical Method  Dilution Analysis Date  Analyst Prep Date Batch
1 3550C 8270D 2 03/10/2009 2244 GLR 03/01/2009 1152 96081
2 3550C 82700 5 03/09/2009 2238 GLR 03/01/2009 1152 960681
CAS Analytical
Parameter Number Method Result Q PQL MDL Units Run
Benzo{a)anthracene 56-55-3 8270D 3400 140 19 uglkg 1
Benzo{a)pyrene 50-32-8 8270D 5400 140 20 ug/kg 1
Benzo{b}fluoranthene 205-99-2 8270D 6900 360 52 uglkg 2
Indeno{1,2,3-c.d)pyrene 193-39-5 8270D 2000 140 21 ug/kg 1
Run1  Acceptance Run 2 Acceptance
Surrogate Q@ % Recovery Limits Q % Recovery Limits
2-Fluorobiphenyi 78 33-102 78 33-102
Nitrobenzene-d5 77 22-109 80 22-109
Terphenyl-d14 77 41-120 78 41-120
PO = Practical quantitation limit B = Detected In lhe melhod blank £ = Quantitation of compound exceeded the calibration range
ND = Not detected at or above the MDL J = Eslimated result < PQL and = MOL P = The RPD between two GC columins exceeds 40%
Where applicable, all soil sample analysis are reporled on a dry weight basis unless fiagged with a “wW" N = Recovery is out of criteria
“aly Environmental Services, inc. Page: 5 of 8
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QC Summary
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Semivolatile Organic Compounds by GC/MS - MB

Sample ID: KQ96081-001 Matrix: Solid
Batch: 96081 Prep Method: 3550C
Analytical Method: 827(CD Prep Date: 03/G1/2009 1152
Parameter Result Q Dil PQL MDL Units Analysis Date
Benzo{a)anthracene ND 1 67 8.8 ug/kg 03/03/2009 1825
Benzo{a)pyrene ND 1 67 9.3 ug/kg 03/03/2009 1825
Benzo{b)fluoranthene ND 1 87 96 ug/kg 03/03/2009 1825
indeno{1,2,3-c,d)pyrene ND 1 67 97 ug/kg 03/03/2009 1825
Acceptance
Surrogate Q % Rec Limit
2-Fluorobiphenyl 65 33-102
Nitrobenzene-d5 73 22-109
Terphenyi-d14 74 41-120
PQL = Practicai quantitation limit P = The RPD between lwo GC calumns exceeds 40% N - Recovery is out of criteria
ND = Not detected at or above the MDL J = Estimated result < PQL and > MDL + - RPD s out of criteria

‘"here applicable, afi soil sample analysis are reported on a dry weight basis unless flagged with a "W
PP P! Ty

ster Calculations are performed before rounding to avoid round-off errors in calculated results

Shealy Environmental Services, Inc.
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Semivolatile Organic Compounds by GC/MS - LCS

Sample ID: KQ96081-002 Matrix: Solid
Batch: 96081 Prep Method: 3550C
Analytical Method: 82700 Prep Date: 03/01/2009 1152
Spike
Amount Result % Rec
Parameter {ug/kg) {ug/ka) Q Dil % Rec Lirnit Analysis Date
Benzo(a)anthracene 1300 1600 1 76 30-13C 03/03/2009 1843
Benzo(a)pyrene 1300 1360 1 99 30-13¢ 03/03/2009 1843
Benze(b)luoranthene 1300 1100 1 81 30-13G (3/03/2009 1843
indeno(1,2,3-c.d)pyrene 1300 1000 1 77 30-130 (3/03/2009 1843
Acceptance
Surrogate Q % Rec Limit
2-Fluorobiphenyt 70 33-102
Nitrobenzene-d5 72 22-109
Terphenyl-d14 69 41-120
PQL = Practical quantilation limit P = The RPD between wo GG columns exceeds 40% N - Recovery is out of criteria
ND = Nol detected at or above the MDL J = Estimated resull < PGL and > MOL * - RPD s oul of crileria

‘Mere applicable, alf soil sample analysis are reported on a dry welght basis unless flagged with a "w"

te: Calculations are performed bhefore rounding te avoid round-off errors in calculated results
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SHEALY ENVIRONMENTAL SERVICES, INC.
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SHEALY ENVIRONMENTAL SERVICES, INC.

Report of Analysis

ARCADIS U.S,, Inc.
30 Patewood Drive
Suite 155
Greenville, SC 29615
Attention: Janet Christy

Project Name: Hunter Stewart

Project Number.GPOSHAFS.F24. EHCAP

Lot Number:KD23003
Date Completed.04/27/2009

N ekt

Nisreen Saikaly

Project Manager

This report shalf not be reproduced, except in its entirety, withcut the written approval of Shealy Environmental Services, Inc.

The foliowing non-paginated documents are considered part of this report: Chain of Custody Record and Sample Receipt Checklist.
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SHEALY ENVIRONMENTAL SERVICES, INC.

SC DHEC No: 320190 NELAC No: £87653 NC DEHNR No: 329

Case Narrative

ARCADIS U.S,, Inc.
l.ot Number: KD23003

This Report of Analysis contains the analytical resul(s} for the sample(s) listed on the Sample Summary following this Case Narrative, The sample
receiving date is documented in the header information associated with each sample.

Sample receipt, sample analysis, and data review have been performed in accordance with the most current approved NELAC standards, the
Shealy Environmental Services, Inc. ("Shealy") Quality Assurance Management Plan {QAMP), standard operating procedures {SOPs), and Shealy
policies. Any exceptions to the NELAC standards, the QAMP, S8OPs or policies are gualified on the resulis page or discussed below.

If you have any questions regarding this report please contact the Shealy Project Manager listed on the cover page.

Shealy Envirenmental Services, Inc. Page: 2 of 15
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SHEALY ENVIRONMENTAL SERVICES, INC.

Sample Summary

ARCADIS U.S., Inc.
Lot Number: KD23003

Sample Number Sample ID Matrix Date Sampled Date Received
001 MW-1 (0422089) Agueous 04/22/2009 1000 04/23/2009
002 TBO01 {042209) Aqueous 04/22/2009 1000 04/23/2009
{2 samples)
Shealy Environmental Services, inc. Page: 3 of 15
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SHEALY ENVIRONMENTAL SERVICES, INC.

Executive Summary

ARCADIS U.8,, Inc,
Lot Number: KD23003
Sample Sample [D Matrix  Parameter Method Result Q Units Page

{C detections)

Shealy Environmental Services, Inc. Page: 4 of 15
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Volatile Organic Compounds by GC/MS

Client: ARCADIS U.S,, Inc. Laboratory ID: KD23003-001
Description: MW-1 {042209) Matrix: Aqueous
Date Sampied:04/22/2009 1000

‘e Received: 04/23/2009

Run Prep Methed Analytical Method  Dilution Analysis Date  Analyst Prep Date Batch
i 50308 8260B 1 04/23/2009 1946 DLB 99449

CAS Analytical

Parameter Number WMethod Result Q PQL MDL Units Run

Carbon disulfide 75-15-0 82608 ND 0.50 0.097 ug/l 1
Run1  Acceptance

Surrogate Q % Recovery Limits

1,2-Dichloroethane-d4 101 52-138

Bromofluorobenzene 94 7C-147

Toluene-d8 100 76-125

PQL = Practical quantitalion fimit B = Detected in the method brank £ = Quantitation of compound exceeded the ¢alibration range

MND = Not detected al or above the MDL J = Estimated result < PQL. and > MDL P = The RPD between two GC columns exceeds 40%

Where applicable, all soll sample analysis are reported on a dry weight basis unless flagged with a "wW* N = Recovery is oul of criteria

-aly Environmental Services, Inc.
vantage Point Drive  West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-2111  www.shealylab.com

Page: 5 of 15
Level 1 Report v2.1




Semivolatile Organic Compounds by GC/MS

Client: ARCADIS 4.8, Inc.
Description: MW-1 {042209)
Date Sampled:04/22/12609 1000
te Received: 04/23/2009

Laboratory {>: KD23003-001
Matrix: Aqueotis

Run Prep Method Analytical Method  Difution Analysis Date  Analyst Prep Date Batch
1 3520C 8270D 1 0472772009 1210 CRM 04/23/200¢ 1532 99399
CAS Analytical
Parameter Number Method Result Q PQL MPL Units Run
2-Methylnaphthalene 91-57-6 8270D ND 1.0 0.080 ug/L 1
Naphthalene 91-20-3 8270D ND 1.0 0.070 ug/l 1
Run1  Acceptance
Surrogate Q % Recovery Limits
2-Fluorobiphenyl 84 37-129
Nitrobenzene-db 90 38-127
Terphenyl-d14 64 10-148
PQL = Praclical quantitation fimil B = Delected in the melhod blank E = Quantitalion of compound exceeded the calibralion range
NE = Not detected at or above the MDL J = Estimated result < PQL and > MDL P = The RPD between two GC columns exceeds 40%
Where applicable, all soif sample analysis are reported on a dry weight basis unless flagged wilh a "W" N = Recovery is oul of criteria
~aly Environmental Services, Inc, Page: 6 of 15
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Volatile Organic Compounds by GC/MS

Client: ARCADIS U.8., Inc. Laboratory |D: KD23063-002
Description: TB001 (042209} Matrix: Aqueous
Date Sampled:04/22/2009 1000

e Received: 04/23/2009

Run Prep Method Analytical Method  Dilution Analysis Date  Analyst Prep Date Batch
1 50308 82608 1 04/23/2009 1924 bLB 99449

CAS Analytical
Parameter

Vantage Point Drive  West Columbia, 5C 29172  (803) 791-8700  Fax (803) 791-8111  www.shealylab.com

Number Method Resuilt Q PQL MDL. Units Run
Carbon disuifide 75-15-0 8260B ND 0.50 0.097 ug/L 1
Run1  Acceptance
Surrogate Q % Recovery Limits
1.2-Dichleroethane-d4 104 52-138
Bromofluorehenzene 96 70-147
Teluene-d8 102 76-125
PQL = Practical quantilation limit 8 = Delected in the method blank £ = Quantitalion of compound exceeded the calibration range
ND = Not delected at or above the MDL J = Estimated resuit < PQL and > MDL P = The RPD between two GC columns exceeds 40%
Where applicable, all soit sample analysis are reported on a dry weight basis unless flagged with a "W N = Recovery is out of criteria
" =aly Environmental Services, Inc. Page: 7 of 15
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QC Summary
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Volatile Organic Compounds by GC/MS - MB

Sample ID: KQ99449-001 Matrix: Aqueous
Batch: 99449 Prep Method: 5030B

Analytical Method: 82608

Parameter Result Q Dt PQL MDL Units Analysis Date
Carbon disulfide ND 1 0.50 0.097 ug/L 04/23/2008 11583
Acceptance

Surrogate Q % Rec Limit

Bromofluorobenzene 95 70-147

1,2-Dichloroethane-d4 99 52-138

Toluene-d8 98 76-125
QL. = Praclical quaniitation fimit P = The RPD belween two GG columns exceeds 40% N - Recovery is aut of criteria
ND = Not detected at or above the MDL J = Estimated resull < POL and = MDL + - RPDHis out of criteria

‘Mhere applicable, ali soil sample analysis are reported on a dry weighl basis unless flagged with a "W"

Ae: Calculations are performed hefore rounding to avoid round-off errors in calculated resuits

Shealy Environmental Services, Inc. Page: 9 of 15
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Volatile Organic Compounds by GC/MS - LCS

Samgple ID: KQ09449-002 Matrix: Aqueous
Batch: 99449 Prep Method: 5030B
Analytical Method: 8260B
Spike
Amount Resuit % Rec
Parameter {ugiL) {ug/L) Q Dil % Rec Limit Analysis Date
Carbon disulfide 50 41 1 81 60-140 04/23/2009 1026
Acceptance

Surrogate Q %Rec LiF:nit

Bromofluorobenzene 98 7G-147

1,2-Dichioroethane-d4 98 52-138

Toluene-d8 100 76-125
PQL = Practical quanlitation limit P = The RPD between two GC columns exceeds 40% N - Recovery is out of crileria
ND = Not delected at or above the MDL J = Estimated result < PQL and > MDL + - RPD is oul of criteria

‘*mere applicable, all soil sample analysis are reporled on a dry weight basis unless flagged wilh a "W"

ste: Calculations are performed before rounding to avoid round-off errors in calculated results

Shealy Environmental Services, Inc. Page: 10 of 15
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Volatile Organic Compounds by GC/MS - LCSD

Sample ID: KQ88449-003
Batch: 904490

Matrix: Aqueous
Prep Method: 5030B

4nalytical Method: 82608

Spike
Amount Result % Rec % RPD
Parameter {ug/L) {ugiL) Q Dil % Rec % RPD Limit Limit  Analysis Date
Carbon disulfide 50 38 1 77 5.8 60-140 20 04/23/2009 1048
Acceptance
Surrogate Q % Rec Lil:nit
Bromofluorcbenzene 98 70-147
1,2-Dichloroethane-d4 95 52-138
Toluene-d8 100 76-125

P = The RPD between two GC columns exceeds 40% N - Recovery is oul of crileria

PQL = Practical quantitation fimit

ND = Not detecled at or above the MOL J = Estimated resuil < PQL and » MDL + - RPO s out of criteria

**mere applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "w"
P!

te: Calculations are performed before rounding to avoid round-off errors in calculated results

Shealy Environmental Services, Inc.

106 Vantage Point Drive  West Columbia, SC 28172 (803) 791-9700  Fax (803) 791-9111  www.shealylab.com
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Semivolatile Organic Compounds by GC/MS - MB

Sample ID: KQ99399-001 Matrix: Aqueous
Batch: 99399 Prep Method: 3520C
Analytical Method: 8270D Prep Date: 04/23/2009 1532
Parameter Resuit Q il PQL MDL Units Analysis Date
Z2-Methyinaphthalene ND 1 1.0 0.080 ug/L 04/27/2009 1052
Naphthalene N 1 1.0 0.070 ug/l 04/27/2009 1052
Acceptance
Surrogate Q % Rec Limit
2-Flucrobiphenyl 85 37128
Nitrobenzene-d5 92 38-127
Terphenyl-d14 84 10-148
PQL = Praclical gquantitation limit P = The RPD between two GC columns exceeds 40% N - Recovery is oul of criteria
ND = Not detected at or above the MDL J4 = Estimated resull < PQL and > MDL + - RPDis out of criteria

‘hhere applicable, all soif sample analysis are reporied on a dry weight basis unless flagged with a "W’

te: Calgulations are performed hefore rounding to avoid round-off errors in calculated results

Shealy Envircnmental Services, inc.
106 Vantage Point Drive  West Columbia, SC 28172 (803) 791-9700 Fax {803)791-9141  www.shealylab.com
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Semivolatile Organic Compounds by GC/MS -LCS

Sample ID: KQ99399-002
Batch: 99399
Analytical Method: 8270D

Matrix: Aqueous
Prep Method: 3520C
Prep Date: 04/23/2009 1532

Spike
Amount Result % Rec
Parameter {ugil) {ug/L) Q Dil % Rec Limit Analysis Date
2-Methyinaphthalene 20 15 1 76 4g-122 04/27/2000 1112
Naphthalene 20 15 1 75 45-118 04/27/2009 1112
Acceptance

Surrogate Q % Rec Limit

2-Fluerobiphenyl 82 37-129

Nitrobenzene-ds 88 38-127

Terphenyl-d14 73 10-148

PQL = Practical quantilation Hrit
ND = Nol detected &t or above the MDL

P = The RPD between two GC columns exceeds 40%
J = Estimated result < PQL and > MDL

W - Recovery is oul of criteria

+ - RPD s oul of criteria

‘Aherg applicable, alf soil sample analysis are reported on a dry weighl basis uniess flagged with a "W"

te: Calculations are performed before rounding to aveid round-off errors in calculated results

Shealy Environmental Services, Inc.

106 Vantage Pcint Drive  West Columbia, SC 29172 (803) 791-9760 Fax {803} 791-9111 www.shealylab.com
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Semivolatile Organic Compounds by GC/MS - MS

Sample ID: KD23003-001M3
Batch: 99399
Analytical Method: 8270D

Matrix: Aqueous
Prep Method: 3520C
Prep Date: 04/23/2008 1532

Sample Spike
Amount Amount Result
Parameter {ug/L) {ug/L) {ugil) Q Dil % Rec Analysis Date
2-Methyinaphthalene ND 40 28 1 70 04/27/2009 1229
Naphthalene ND 40 28 1 70 04/27/2009 1229
Acceptance
Surrogate Q % Rec Li':nit
2-Fluorobipheny 76 37-129
Nitrobenzene-d5 76 38-127
Terphenyl-d14 63 10-148
POL = Praclical quantitalion limit P = The RPD between two GC columns exceeds 40% W - Recovery is out of crileria

ND = Not detected at or above the MDL

J = Estimated result < PQL and > MDL + - RPD is out of crileria

“Where applicable, all soll sample analysis are reported on a dry weight basis unless flagged with a "W*

te: Calcuiations are performed before rounding to avoid round-off errors in calculated results

Shealy Environmental Services, Inc.
106 Vantage Point Drive  West Columbia, SC 29172  (803) 7919700 Fax (803) 791-8111  www.shealylab.com
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Semivolatile Organic Compounds by GC/MS - MSD

Sample 1D: KD23003-001MD Matrix: Agueous
Batch: 99399 Prep Method: 3520C
Analytical Method: 8270D Prep Date: 04/23/2009 1532
Sample Spike
Amount Amount Resuit % Rec
Parameter {ug/L} {ug/L) {ug/l.) @ Dil % Rec %RPD Limit Analysis Date
2-Methylnaphthalene ND 40 29 1 73 4.0 46-80 04/27/2009 1249
Naphthalene ND 40 29 1 73 4.6 46-89 04/27/2009 1249
Acceptance
Surrogate Q  %Rec Limit
2-Fluorobiphenyt 78 37129
Nitrobenzene-d5 78 38-127
Terphenyl-di4 62 10-148
PQL = Practical quantitation iimit P = The RPD between two GC columns exceeds 40% N - Recovery is oul of criteria
ND = Not detecled at or above the MDL J = Estimated result < PQL and > MDL + - RPD is out of criteria

‘“here applicable, all soil sample analysis are reporiad on a diy weight basis unless flagged wilh a "wW*

.te: Calculations are performed before rounding to avoid round-off errors in calculated results

Shealy Envircnmental Services, Inc.
106 Vantage Point Drive  West Columbia, SC 29172 (803) 791-9700  Fax (803) 791-8111  www.shealylab.com
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SHEALY ENVIRONMENTAL SERVICES, INC,
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ARCADIS

Appendix B

Data Validation Reports



@ ARCAD I S HUNTER STEWART

ELECTRONIC VALIDATION REVIEW REPORT
SDGs: KB04015, KB04016, KB06004, and KB09011
February 2008

Analytical data were evaluated in accordance with applicable USEPA SW-846 method requirements,
“USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review” (October
1999), analytical method control criteria, the analytical laboratory Quality Assurance Control Limits, the Fort
Stewart Military Reservation and Hunter Army Airfield Quality Assurance Project Plan (ARCADIS-2008),
and professional judgment.

The data review summarized in this report includes a review of all sample collection documentation and the
electronic data validation of the analytical data housed in the project database. Sample collection
documentation included sample collection logs and chains of custody. The electronic data validation was
performed utilizing the EQuIS Data Qualification Module (DQM). DQM checks for the following parameters:
Holding times and preservation;
Blank contamination;
Method blanks,
Trip blanks,
Equipment blanks;
Matrix spike and Duplicate sample recovery;
Matrix Spike and Matrix Spike Duplicate relative percent differences;
Laboratory Control Sample and Duplicate recovery;
Laboratory Control Sample and Duplicate relative percent differences;
Surrogate recovery (organic analyses only); and
Field duplicate relative percent difference.
Manual review was performed for the following items:
Sample dilutions and reporting limits;
Case Narratives; and

Laboratory Duplicates

Data was generated by Shealy Environmental Services, Inc. — West Columbia, South Carolina. Data
qualifiers were applied electronically to the database with any additional qualifiers added manually. A
summary of the data as amended by data qualifiers is included with the original hard copy reports.

The attached table summarizes the data that were qualified due to QC deficiencies. The table indicates
compounds/analytes qualified based on electronic and manual validation. Refer to the associated method
section of the validation checklist for a detailed explanation of qualification. All other data in these SDGs are
considered usable as reported.

1/12



g ARCADI S HUNTER STEWART

ELECTRONIC VALIDATION REVIEW REPORT
SDGs: KB04015, KB04016, KB06004, and KB09011
February 2008

The following list of data qualifiers and definitions were applied in accordance with qualification criteria
defined in the above guidance documents:

UB  Compound/analyte detected in blank or associated blank, qualified as a non-detect at listed value.

J The analyte was positively identified, but the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ  The analyte was not detected above the reporting limit; however, the reported quantitation limit is
approximate and may, or may not represent the actual limit of quantitation necessary to accurately and
precisely measure analyte in the sample.

R The sample result is rejected due to serious deficiencies in the ability to analyze the sample and meet
quality control criteria; and the presence or absence of the analyte cannot be verified.

U Not detected at the quantitative reporting limit

DQM RUN BY: THCHEli=Bathe February 27, 2009
REVIEW PERFORMED BY: Rachelle Borne March 1, 2009
SIGNATURE: QM ﬂi}.«g March 9, 2009
PEER REVIEW: Jane Kennedy March 1, 2009
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@ ARCADIS HUNTER STEWART

ELECTRONIC VALIDATION REVIEW REPORT
SDGs: KB04015, KB04016, KB06004, and KB09011
February 2008

The following samples were included in this SDG:

sample delivery group sys sample code sample date parent sample
KB06004 MW-1 (020409) 2/4/2009
KB04016 COE-MW-01 (020309) 2/3/2009
KB04016 COE-MW-02 (020309) 2/3/2009
KB04016 COE-MW-03 (020309) 2/3/2009
KB04016 COE-MW-04 (020409) 2/4/2009
KB04016 COE-MW-05 (020409) 2/4/2009
KB04016 COE-MW-06 (020409) 2/4/2009
KB04016 COE-MW-07 (020409) 2/4/2009
KB04016 COE-MW-08 (020409) 2/4/2009
KB04016 HMW-14R (020309) 2/3/2009
KB04016 HMW-21 (020409) 2/4/2009
KB04016 Trip Blank1 (020309) 2/3/2009
KB04016 Trip Blank1 (020409) 2/5/2009
KB04015 HMW-02 (020209) 2/2/2009
KB04015 HMW-04 (020309) 2/3/2009
KB04015 HMW-06 (020309) 2/3/2009
KB04015 HMW-08 (020309) 2/3/2009
KB04015 HMW-09 (020309) 2/3/2009
KB04015 HMW-10 (020309) 2/3/2009
KB04015 HMW-11 (020309) 2/3/2009
KB04015 HMW-13 (020209) 2/2/2009
KB04015 HMW-23 (020309) 2/3/2009
KB04015 HMW-24 (020309) 2/3/2009
KB04015 Trip Blank1 (020209) 2/2/2009
KB04015 Trip Blank2 (020309) 2/3/2009
KB09011 35-MW-02 (020609) 2/6/2009
KB09011 35-MW-03 (020609) 2/6/2009
KB09011 35-MW-04 (020609) 2/6/2009
KB09011 35-MW-05 (020609) 2/6/2009
KB09011 35-MW-06 (020509) 2/5/2009
KB09011 35-MW-08 (020509) 2/5/2009
KB09011 35-MW-12 (020609) 2/6/2009
KB09011 35-MW-30 (020509) 2/5/2009
KB09011 35-MW-31 (020509) 2/5/2009
KB09011 35-MW-32 (020509) 2/5/2009
KB09011 35-MW-34 (020509) 2/5/2009
KB09011 35-MW-40 (020509) 2/5/2009
KB09011 Trip Blank 2/6/2009

3/12



Q ARCADI S HUNTER STEWART

ELECTRONIC VALIDATION REVIEW REPORT
SDGs: KB04015, KB04016, KB06004, and KB09011
February 2008

ANALYTICAL DATA PACKAGE DOCUMENTATION

GENERAL INFORMATION

Performance
Reported Acceptable Not

Items Reviewed
No No Required

=
4]

. Sample results

. Parameters analyzed

. Methods of analysis

. Reporting limits of analysis

. Master tracking list

. Sample collection date

. Laboratory sample received date

. Sample preparation/extraction date

. Sample analysis date

0. Copy of chain-of-custody form signed by
lab sample custodian

11. Narrative summary of QA or sample

problems provided
12. Laboratory Signature

13. South Carolina Certification Number
QA - quality assurance

W |-

—|O |||

o ] I B P P P P P P P P T s

B e e e e e e P E S s

The analytical report was complete with the following exceptions or notations.

Note: the laboratory reported values between the quantitative reporting limit and the method detection limit as
estimated concentrations. The “J” qualifier was retained in this validation. Non-detect values are reported at
the quantitative reporting limit.

(KB04016) The trip blank was not listed on the chain of custody. VOCs analysis was performed and reported.

(KB09011) The trip blank was not listed on the chain of custody. VOCs analysis was performed and reported.
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£ ARCADIS

ELECTRONIC VALIDATION REVIEW REPORT
SDGs: KB04015, KB04016, KB06004, and KB09011

HUNTER STEWART

February 2008

The following field QC samples were collected and included in this SDG:

Date SDG
Collected QC Sample ID Associated Samples QC Type Number
2/2/2009 Trip Blank1 (020209) Samples shipped 02/02/09 Trip Blank KB04015
2/3/2009 Trip Blank1 (020309) Samples shipped 02/03/09 Trip Blank KB04016
2/5/2009 Trip Blank 1 (020409) Samples shipped 02/04/09 Trip Blank KB04016
2/3/2009 Trip Blank2 (020309) Samples shipped 02/03/09 Trip Blank KB04015
Comments:

All analyses were performed by Shealy Environmental Services, Inc. — West Columbia, South Carolina.

512



f2 ARCADIS

HUNTER STEWART
ELECTRONIC VALIDATION REVIEW REPORT
SDGs: KB04015, KB04016, KB06004, and KB09011

February 2008
VOLATILE ORGANIC COMPOUNDS
DQM Deficiency Qualification
Items Reviewed Applied
No Yes No Yes

1. Holding times/Preservation DOM DOM
2. Reporting limits M M
3. Blanks

A. Method blanks DQM DOM

B. Equipment blanks NA NA

C. Trip blanks DOQM DQM
4. Surrogate spike recoveries DQM DOM
5. Laboratory control sample (LCS)

A. LCS %R DQM DQM

B. LCS duplicate (LCSD) %R DOQM DOQM

C. LCS/LCSD RPD DOM DOM
6. Matrix spike (MS)

A.MS %R NA NA

B. MS duplicate (MSD) %R NA NA

C. MS/MSD precision (RPD) NA NA
7. Field Duplicate precision (RPD) NA NA

M —Manual Review %R - percent recovery RPD - relative percent difference

Comments:

DQM — Data Qualification Module

This section presents a discussion of any additions or changes to the electronic data validation for compounds

analyzed by Method 8260.

2. (All SDGs) Several samples were analyzed at dilutions due to elevated concentrations of
target analytes. In several cases there were elevated reporting limits for non-detect results.

3A.  (KBO04015 and KB04016) Isoproplybenzene, tetrachloroethene, and 1,2,4-trichlorobenzene
were detected in the method blank for batch 94922. The associated field samples are qualified
as non-detect if the sample concentration is less than five times the blank value for these
compounds. See attached qualification summary for details of the qualifications.

(KB04016) 1,2,4-Trichlorobenzene was detected in the method blank for batch 94994. The
associated field samples were non-detect for this compound. No qualification is necessary.

3C.  (KB04015) Isopropylbenzene was detected in Trip Blank 1(020209). The associated field
samples are qualified as non-detect if the sample concentration is less than five times the blank
value for this compounds. See attached qualification summary for details of the qualifications.

(KB04016) Chloroform was detected in Trip Blank1(020409). The associated field samples
were non-detect for chloroform. No qualification is necessary.
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ELECTRONIC VALIDATION REVIEW REPORT
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February 2008

6. (All SDGs) Site-specific MS/MSD analyses were not included with the data packages.
Method control was established with the LCS/LCSD analyses.
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February 2008

HUNTER STEWART

SEMIVOLATILE ORGANIC COMPOUNDS

DQM Deficiency Qualification
Items Reviewed Applied
No Yes No Yes
1. Holding times/Preservation DQM DOM
2. Reporting limits M M
3. Blanks
A. Method blanks DQM DQM
B. Equipment blanks NA NA
4, Surrogate spike recoveries DQM DQM
5. Laboratory control sample (LCS)
A. LCS %R DQM DQM
B. LCS duplicate (LCSD) %R NA NA
C. LCS/LCSD RPD NA NA
6. Matrix spike (MS)
A.MS %R DQM DQM
B. MS duplicate (MSD) %R DQM DQM
C. MS/MSD precision (RPD) DQM DQM
7. Field Duplicate precision (RPD) NA NA

M — Manual Review %R - percent recovery RPD - relative percent difference

Comments:

DQM - Data Qualification Module

This section presents a discussion of any additions or changes to the electronic data validation for compounds

analyzed by Method 8270.

6. (KB04015) HMW-09(020309) was used for the MS/MSD. The recovery of bis(2-

ethylhexyl)phthalate was below the control limit in the MSD. All samples analyzed in the
analytical batch are qualified as estimated. See attached qualification summary for details of
the qualifications. Several RPDS were above the control limit. The parent sample was non-

detect for these compounds. No qualification is necessary.
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ELECTRONIC VALIDATION REVIEW REPORT
SDGs: KB04015, KB04016, KB06004, and KB09011

HUNTER STEWART

February 2008
ORGANOCHLORINE HERBICIDES
DQM Deficiency Qualification
Items Reviewed Applied
No Yes No Yes

1. Holding times/Preservation DQM DQM
2. Reporting limits M M
3. Blanks

A. Method blanks DQM DOQM

B. Equipment blanks NA NA
4. Surrogate spike recoveries DQM DQM
5. Laboratory control sample (LCS)

A. LCS %R DOM DOQM

B. LCS duplicate (LCSD) %R NA NA

C. LCS/LCSD RPD NA NA
6. Matrix spike (MS)

A.MS %R DQM DQM

B. MS duplicate (MSD) %R DQM DOQM

C. MS/MSD precision (RPD) DOM DOM
7. Field Duplicate precision (RPD) NA NA

M —Manual Review %R - percent recovery RPD - relative percent difference

Comments:

DQM — Data Qualification Module

This section presents a discussion of any additions or changes to the electronic data validation for compounds

analyzed by Method 8151.

Note: The “P” qualifier used by the laboratory indicates that the %D between the two GC columns
differed by more than 40%. The “P’ was changed to a “J” in the validation to indicate that the

reported concentration is estimated. See qualification summary for details of the

qualifications.

5 (KB04015) HMW-09(020309) was used for the MS/MSD. The recovery of 2,4-D and 2,4,5-
TP(Silvex) was below the control limit in the MS and the MSD. All samples in the analytical

batch are qualified as estimated for these compounds based on professional judgment. See

attached qualification summary for details of the qualifications.
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ELECTRONIC VALIDATION REVIEW REPORT
SDGs: KB04015, KB04016, KB06004, and KB09011

February 2008
ORGANOCHLORINE PESTICIDES
DQM Deficiency Qualification
Items Reviewed Applied
No Yes No Yes
1. Holding times/Preservation DQM DOM
2. Reporting limits M M
3. Blanks
A. Method blanks DOM DOM
B. Equipment blanks NA NA
4, Surrogate spike recoveries DOQM DOQM
5. Laboratory control sample (LCS)
A. LCS %R DQM DQM
B. LCS duplicate (LCSD) %R DQM DQM
C. LCS/LCSD RPD DQM DOQM
6. Matrix spike (MS)
A. MS %R NA NA
B. MS duplicate (MSD) %R NA NA
C. MS/MSD precision (RPD) NA NA
7. Field Duplicate precision (RPD) NA NA
M — Manual Review %R - percent recovery RPD - relative percent difference  DQM — Data Qualification Module
Comments:
This section presents a discussion of any additions or changes to the electronic data validation for compounds
analyzed by Method 8081.

Note: The “P” qualifier used by the laboratory indicates that the %D between the two GC columns
differed by more than 40%. The “P’ was changed to a “J” in the validation to indicate that the
reported concentration is estimated. See qualification summary for details of the
qualifications.

3. (KB04016) The recovery of Endosulfan I and Endosulfan II was below the control limit in the

LCS for batch 94881. All samples analyzed in the analytical batch are qualified as estimated
for these compounds. See attached qualification summary for details of the qualifications.
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ELECTRONIC VALIDATION REVIEW REPORT
SDGs: KB04015, KB04016, KB06004, and KB09011

February 2008
METALS
DQM Deficiency Qualification
Items Reviewed Applied
No Yes No Yes
1. Holding times/Preservation DQM DQM
2. Reporting limits M M
3. Blanks
A. Method blanks DOM | DOM
B. Equipment blanks NA NA
4. Laboratory control sample (LCS)
A. LCS %R DQM DQM
B. LCS duplicate (LCSD) %R DOQM DQM
C. LCS/LCSD RPD DOQM DOQM
5. Matrix spike (MS)
A.MS %R DOQM DQM
B. MS duplicate (MSD) %R DOQM DQM
C. MS/MSD precision (RPD) DOM DOM
6. Field Duplicate precision (RPD) NA NA

M — Manual Review %R - percent recovery RPD - relative percent difference

Comments:

DQM — Data Qualification Module

This section presents a discussion of any additions or changes to the electronic data validation for compounds
analyzed by Method 6010 and 7470A.

3A.  (KB04015 and KB04016) Lead, selenium, and silver were detected in the method blank for
batches 94905 and 94906. The associated field samples are qualified as non-detect if the
sample concentration is less than ten times the blank value for these compounds. See attached
qualification summary for details of the qualifications.

5. (KB04015) HMW-06(020309) was used for the MS/MSD. The recoveries and RPD were

acceptable.
(KB04015) HMW-23(020309) was used for the MS. The recovery was acceptable.

(KB04016) COE-MW-07(020409) was used for the MS/MSD. The recoveries and RPD were
acceptable.

(KB04016) COE-MW-05(020409) was used for the MS. The recovery was acceptable.

(KB04016) COE-MW-03(020309) was used for the MS/MSD for mercury. The recoveries
and RPD were acceptable.
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(KB04016) COE-MW-08(020409) was used for the MS for mercury. The recovery was
acceptable.

(KB04016) COE-MW-07(020409) was used for the MS for mercury. The recovery of

mercury was below the control limit in the MS. The parent sample only is qualified as
estimated for mercury based on professional judgment and other site-specific MS recoveries.
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February 2008

Analytical data were evaluated in accordance with applicable USEPA SW-846 method requirements,
“USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review” (October
1999), analytical method control criteria, the analytical laboratory Quality Assurance Control Limits, the Fort
Stewart Military Reservation and Hunter Army Airfield Quality Assurance Project Plan (ARCADIS-2008),
and professional judgment.

The data review summarized in this report includes a review of all sample collection documentation and the
electronic data validation of the analytical data housed in the project database. Sample collection
documentation included sample collection logs and chains of custody. The electronic data validation was
performed utilizing the EQuIS Data Qualification Module (DQM). DQM checks for the following
parameters:
v Holding times and preservation;
v Blank contamination;
1. Method blanks,
2. Trip blanks,
3. Equipment blanks;
) Matrix spike and Duplicate sample recovery;
Matrix Spike and Matrix Spike Duplicate relative percent differences;
Laboratory Control Sample and Duplicate recovery;
Laboratory Control Sample and Duplicate relative percent differences;
Surrogate recovery (organic analyses only); and
v Field duplicate relative percent difference.
Manual review was performed for the following items:
Sample dilutions and reporting limits;
v Case Narratives; and

v Laboratory Duplicates

Data was generated by Shealy Environmental Services, Inc. — West Columbia, South Carolina. Data
qualifiers were applied electronically to the database with any additional qualifiers added manually. A
summary of the data as amended by data qualifiers is included with the original hard copy reports.

The attached table summarizes the data that were qualified due to QC deficiencies. The table indicates
compounds/analytes qualified based on electronic and manual validation. Refer to the associated method
section of the validation checklist for a detailed explanation of qualification. All other data in these SDGs are
considered usable as reported.
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The following list of data qualifiers and definitions were applied in accordance with qualification criteria

HUNTER STEWART

ELECTRONIC VALIDATION REVIEW REPORT

SDGs: KB27009
February 2008

defined in the above guidance documents:

UB  Compound/analyte detected in blank or associated blank, qualified as a non-detect at listed value.

J The analyte was positively identified, but the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ  The analyte was not detected above the reporting limit; however, the reported quantitation limit is

approximate and may, or may not represent the actual limit of quantitation necessary to accurately and
precisely measure analyte in the sample.

R The sample result is rejected due to serious deficiencies in the ability to analyze the sample and meet

quality control criteria; and the presence or absence of the analyte cannot be verified.

March 13, 2009

March 13, 2009

March 13, 2009

U Not detected at the quantitative reporting limit

DQM RUN BY: Rachelle Borne
REVIEW PERFORMED BY: Rachelle Borne
SIGNATURE: C@) - B‘}‘Q
PEER REVIEW: Jane Kennedy

March 13, 2009
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February 2008

The following samples were included in this SDG:

sample delivery group

sys sample code

sample date

parent sample

KB27009

FST-24B-55(0-1)

02/26/09
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ELECTRONIC VALIDATION REVIEW REPORT

HUNTER STEWART

SDGs: KB27009
February 2008

ANALYTICAL DATA PACKAGE DOCUMENTATION

GENERAL INFORMATION

Items Reviewed

Reported

Performance
Acceptable

No Yes

No

Yes

Not
Required

. Sample results

. Parameters analyzed

. Methods of analysis

. Reporting limits of analysis

. Sample collection date

. Laboratory sample received date

. Sample preparation/extraction date

Sample analysis date

1
2
3
4
5. Master tracking list
6
7
8
9
1

0. Copy of chain-of-custody form signed by
lab sample custodian

11. Narrative summary of QA or sample
problems provided

12. Laboratory Signature

13. South Carolina Certification Number

P B B S P P R E P P P

E B R E e Ed P e e Pl e

QA - quality assurance

The analytical report was complete with the following exceptions or notations.

Note: the laboratory reported values between the quantitative reporting limit and the method detection limit as
estimated concentrations. The “J” qualifier was retained in this validation. Non-detect values are reported at
the quantitative reporting limit.

The following field QC samples were collected and included in this SDG:

Date SDG
Collected QC Sample ID Associated Samples QC Type Number
No field QC samples were collected
Comments:

All analyses were performed by Shealy Environmental Services, Inc. — West Columbia, South Carolina.
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ELECTRONIC VALIDATION REVIEW REPORT

HUNTER STEWART

SDGs: KB27009

February 2008

SEMIVOLATILE ORGANIC COMPOUNDS

DQM Deficiency Qualification
Items Reviewed Applied
No Yes No Yes

1. Holding times/Preservation DQM DOQM
2. Reporting limits M M
3. Blanks

A. Method blanks DOM DOM

B. Equipment blanks NA NA
4. Surrogate spike recoveries DQM DOM
5. Laboratory control sample (LCS)

A. LCS %R DQM DQM

B. LCS duplicate (LCSD) %R NA NA

C. LCS/LCSD RPD NA NA
6. Matrix spike (MS)

A. MS %R NA NA

B. MS duplicate (MSD) %R NA NA

C. MS/MSD precision (RPD) NA NA
7. Field Duplicate precision (RPD) NA NA

M —Manual Review %R - percent recovery RPD - relative percent difference

Comments:

DQM — Data Qualification Module

This section presents a discussion of any additions or changes to the electronic data validation for compounds

analyzed by Method 8270.

2, FST-24B-55(0-1) was analyzed at a 2x and 5x dilution due to elevated concentrations of
target analytes. There were no elevated reporting limits for non-detect results.
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