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1. CORRECTIVE ACTION PLAN - PART A
FORM & CERTIFICATION

This document represents the Corrective Action Plan (CAP)-Part A Report for
underground storage tanks (USTs) 232 and 233 that were focated at Building 4577
(Facility ID #9-089061), Fort Stewart, Georgia. This report has been prepared in
accordance with requirements defined in the Georgia Underground Storage Tank
(GUST) CAP-Part A guidance document GUST-7TA Under_ground Storage Tank
Release: Corrective Action Plan - Part A Content. The version of guidance document
GUST-7A used for this report was issued. by the Georgia Department of Natural
Resources (GDNR), Environmental Protection Division, Underground Storage Tank
Management Program, in November 1995.

Part I of this report contains the completed CAP-Part A form and certification.
Supporting documentation related to information indicated on the CAP-Part A form is
presented in Parts 11 through VI of the report, and in the attached appendices.

97-076PS(0611/041697
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Georgia Department of Natural Resources

Environmental Protection Division

Underground Storage Tank Management Program
4244 Internationai Parkway, Suite 104, Atlanta, Georgia 30354

CORRECTIVE ACTION PLAN

PART A
Facility Name:__Building 4577 Area, USTs 232 & 233 Site

Lonice C, Barrett, Commissionsr
Harold Reheis, Director
(404)362-2687

Street Address: _Engineer Road west of Po Valley Road

City: Fort Stewart County : Liberty Facility 1p: _ 9-089061

Submitted by usT Ovner/Operator: Preparaed by:

Name: _John H. Spears Name : Patricia Stoll

Company : U.S. Army/HQ3d Inf. Div, (Mech.) Company : SAIC

Address: ATIN: AFZP-DEV (Spears) Address: 800 Oak Ridge Turnpike
Building 1139

city: FortStewart o ...  Georgia city: OakRidge gtate. _Tennessee

Zip Code: 31314-5000 Zip Code:__§2§ég;___

I. PLAN CERTIFICATION:

A. UST Owner/Operator

I hereby certify that the information contained

in this plan and in

all the attachments is true, accurate, and complete, and the plan satisfies
all criteria and requirements of Rule 391-3-15-.09 of the Georgia Rules

for Underground Storage Tank Management ,

Name: John H. Spears

Signature:

Date:

B. Professional Enginear or Professional Geoclogist

I hereby certify that I have directed th

of this plan, in accordance with State Rules

e field work and DPreparation

and Regulations. As. a

registered geoleogist and/or engineer, I certify that T am a qualified
groundwater professional, as defined by the Georgia State Board of

Professional Geologists. All of the information and laboratory data in
this plan and in all of the attachments are true, accurate, 3 !
in accordance with applicable State Rules and Regulatio

Name: Patricia Stoll

signature: 2o ST

Date: 5///;F

GUST-CAPA.FOR (1 of 6)
96-069MS(061)041697
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please complete the following form, check all of the boxes below that
apply, and attached supporting documentation {such as parrative, figures,
tables, maps, boring/wall logs, etc.) where gspecified and npplicable.
Supporting documentation sheould be three-hole punched and prepared in
conformity with the attached guidance document "Underground Storage Tank
{(UST) Release: Ccorrective Action Plan - Part A (CAP-A) Content", GUST-7A.

II. INITIAL RESPONSE REPORT:
A. Initial Abatement:
E No Action Required
O Further Release or Migration of Contaminants Prevented
d Fire And Safety Hazards From Vapors And/Or Free product Monitored
and Mitigated
a other (specify)
B. Preae Product Removal:
X No Free Product Tdentified As Originating From Release
D_ Free Product {(Non-Agueous Phase Hydrocarbons) Removed by:
J Manual Bailing
| Passive Skimming
[ Automated Skimming
& Automated Total Fluids Pumping, With Treatment System And
Approved WastewateX Discharge
[ other (specify)
c. Tank History
% Site Map Attached Tdentifying Former and/or Existing
usTs
O Not Applicable
GUST-CAPA.FOR (2 of 6) November 1995
96-060MS(061)041657
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D. Ioitial site Characterization:

Site Map: include the following items on an attached site map
* Tank Pit Area * Piping Trenches * Dispensers
*+ Sewer Lines_ * Water Lines * North Arrow
{if present)
* Sample Locations (with sample numbers and depths)
* Tanks with ID#s, correspending to Notification Form 7530-~1
* Scale 1 in = _.ég_ft
1, Regulated Substance Released
D Gasoline ] piesel [:I Kerosene ' Waste oil
X other Antifreeze (waste)
2. Source of Contamination
Number of USTs: in use 0 ; closed/removed 2
] Existing UST System(s) : O piping [1 tank O other
X Former UST System(s): piping I tank Bl other
3. Impacted Environmental Media
X Groundwater

1 Free product

X Dissolved (RTEX and/or PAH} contamination exceeding:
] In-stream water quality standards
Drinking water Maximum Contaminant Levels (MCLs)

X Soil Exceeding:

M Laboratory Detection Limits, but TPH is vertically
delineated to Below Detection Limits (BDL)} above the
groundwater table or a groundwater sample from the
worst-case location has BTEX and/or PAHs below applicable
Drinking and/or In-stream water quality standards.

A Thresholds listed in Table A, Rule 391-3-15-_09

N Thresholds listed in Table B, Rule 391-3-15-.09

D Alternate Threshold Levels (ATLs) (Reference Appendix

GUST-CAPA.FOR {3 of 6) November |

96-069MS(061)041697
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D. Initial Site Characterization {continued):

P
?‘.

[:] Drinking Water Supply Impacted
O surface Water Impacted

Attach Laboratory Analytical Data: the following items must
be included

. Laboratory Method . Date of Sampling
. Date of Analysis . Detecticn Limits
. Signed Chain of custody ) Quality Control Data
4. lLocal Water Resources
1A Drinking Water Supplies Located In:
High or average groundwater pollution susceptibility area*:
m Public water systems within 2.0 miles
O Non-public water systems within 0.5 mile
Low groundwater pollution susceptibility area*:
Ol Public water systems within 1.0 mile
(, O Non-public water systems within 0.25 mile
k * as defined by the Groundwater pollution 5uscep\:ibility Map of Georgia.
A surface Water Bodies: Distance {nearest) 1140 feet
(regardless of hydraulic gradient)
X Attach Documentation of Water Supply Survey and Field
Reconnalssance
5. other Hydrogeologic Data (specify values)
X Depth To Groundwater (shallowest) 6.06 fect BGS
X croundwater Flow Direction East to West
[X] Hydraulic Gradient 0.0148 feet/feet
6. Corrective Action Completed Or In-FProgress
Al USTs/Source Removed (after confirmed release)
| Excavation And Treatment /Disposal Of Contaminated Backfill
Materials & Native Secils
[ Attach manifest of proper soil disposal
O other (specify)
GUST-CAPA. FOR (4 of 6) November 1995
96-069MS(061)041697

I-3




D. Initial sSitae Characterization {continued) :

7.

Conclusions And Recommendations

[] No Further Action Required, including the Preparation or
implementation of a Site Investigation Plan

OR

1X] Prepare Corrective Action Plan - Part B, with a schedule for

SIP implementation and submittal of CAP-Part B

Site Ranking

Environmental Sensitivity Score; 330

{see Appendix II)

IIX. g=ITE INVESTIGATION PLAN:

A. EBorizontal And Vertical Extent of Contaminantsg In-:
- Soil
O Groundwater

] Surface Water
B. Vadose Zone and Aquifer Characteristicg:

] Vertical Soil Permeability {Optional)

[j Infiltration Rate {Optional)

O Saturated Horizontal Hydraulic Conductivity

O Total Organic Carbon {Optional)

| Dissolved Iron {Optional)

O Effective Porosity

i Seepage Velocity

| Grain-size Distribution {Opticnal)

] Total Petroleum Hydrocarbons (Optional)

i:i Pilot Test(s) (Optional)

X Other (specify) No further investigation required
GUST-CAPA.FOR (5 of 6)

96-069MS(061)041657

N Free product

[] Dissolved phase
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Iv. PUBLIC NOTICE:

s

O Certified Letters to Adjacent and Potentially Affected Property
Owners .and Local Officials
X Legal Notice in Newspaper, as pre-approved by EPD
O other EPD Approved Method (specify):
v. CLATM FOR REIMBURSEMENT: {For GUST Trust Fund sites only)
[:] cUsT Trust Fund Epplication (GUST-36) , must be attached if applicable
| Cost Proposal
O Non-Reimbursable Costs
OR
4 Reimbursable Costs
O Invoices and Proofs-of-Payment, per GUST-91
O Total Projected Costs to implement the Site Investigation
. Report (SIR) and prepare data for the Site Investigation
(“’ Review Meeting, per GUsT-91
1 Payment Schedule for Reimbursement
GUST-CAPA.FOR (6 of 6) November 1995

96-059MS(D61)041697
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. INITIAL RESPONSE REPORT

A. Initial Abatement

No actions were required to abate imminent hazards and/or emergency conditions at the
USTs 232 and 233, Facility ID #9-089061, site because contaminant migration and
release prevention, fire and vapor mitigation, or emergency free product removal were
not required prior to or during the removal of these tanks.

B. Free Product Removal

No free product was identified as originating from the release ‘that occurred at the site.
Therefore, free product removal at this site was not required.

C. Tank History

USTs 232 and 233 were previously located within the Building 4577 area in the
northwest quadrant of the Fort Stewart garrison area. The location of the tanks within
the Building 4577 area is illustrated in Figure II-1. According to operational
information maintained by the Fort Stewart Directorate of Public Works (DPW), UST
232 had a capacity of 5,000 gallons and UST 233 a capacity of 1,000 gallons. Both of
these tanks were located within a single tank pit. UST 232 was used for the storage of
waste oil and UST 233 for the storage of used antifreeze. Both tanks were constructed
of double-walled fiberglass reinforced plastic and the associated piping was double-
walled galvanized steel. The tanks and piping were installed on or about January 1,
1985 (UST 232) and January 1, 1986 (UST 233) and the systems were last used in
April 1995. The tanks and piping were excavated and removed on May 10, 1995 (UST
232) and May 8, 1995 (UST 233).

D. Initial Site Characterization

Characterization of petroleum-related contamination at the site was initiated during the
tank removal activities on May 8 and 10, 1995. After removal of the tanks and
ancillary piping, twelve soil samples were collected from the tank pit excavation by
Anderson Columbia Environmental, Inc. (Anderson Columbia), the contractor
responsible for the tank removal. The location where each of these samples was
collected is illustrated in Figure II-2. According to the field report prepared by
Anderson Columbia for the site, the soil samples were collected two feet below both
ends of the excavated tanks and from the excavation walls (Anderson Columbia 1995).
However, the depth below ground level from which each of the samples was collected
was not identified in the field report.

Analytical results reported for these soil samples are presented in Table II-1. The soil
results were compared to the applicable soil threshold levels for Facility ID #9-089061.

97-076PS(061)/041697
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The applicable threshold levels for the site are those listed in Table A (GDNR Rules
for Underground Storage Tank Management, Chapter 391-3-15) for the Average or
Higher Groundwater Pollution Susceptibility Area, Column 2, greater than 500 feet to
a withdrawal point. Documentation supporting the use of this threshold level category
is presented in Section D.4 of this report. Based on this comparison, it was determined
that benzene was present at concentrations exceeding the applicable soil threshold level
of 0.008 milligrams per kilogram (mg/kg). Total petroleum hydrocarbon (TPH)
concentrations ranging between below detection limit and 93.7 mg/kg were also
reported.

Based on these findings, the U.S. Army Corps of Engineers (USACE) - Savannah
District and Fort Stewart DPW contracted Science Applications International
Corporation (SAIC) to perform a CAP-Part A investigation of the site, and numerous
other UST sites located throughout the Fort Stewart garrison area. The scope
developed by the USACE-Savannah District and Fort Stewart DPW for the initial site
investigation was as follows:

1. Drill two soil boreholes, both located within the former USTs 232 and 233 pit,
down to the local water table using a hollow-stem auger rig.

2. Continuously collect soil samples at 2.5-foot intervals during borehole drilling
and perform field headspace gas analysis on each sample to determine organic
vapor concentration.

3. Select one or two soil samples for laboratory chemical analysis from each
borehole drilled. Chemical parameters for soil samples submitted for laboratory
analysis included benzene, toluene, ethylbenzene, and xylenes (BTEX),
polynuclear aromatic hydrocarbons (PAH) and TPH.

In boreholes where organic vapors were detected, collect one sample from the
2.5-foot interval where the highest vapor concentration was encountered, and
the other from the 2.5-foot interval locaied immediately above or at the water
table.

In boreholes where no organic vapors were detected, collect one sample from
the 2.5-foot interval located near the mid-depth point between the ground
surface and the water table..

4. Upon reaching the water table, collect one groundwater sample from each
borehole using a Hydropunch II, or similar sampling device. Chemical
parameters for groundwater samples submitted for laboratory analysis included
BTEX and PAH.

5. After completion of all soil and groundwater sampling, install a temporary
polyvinyl chloride (PVC) piezometer within each drilled borehole. Measure

97-076PS(061)/041697
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static groundwater level 24 hours after piezometer installation, remove each
piezometer, and abandon each borehole by grouting to the surface.

The rationale for the design of the site investigation was based on the results from the
sampling conducted during the tank removal. These results were insufficient to
determine the vertical and horizontal extent of contamination in soil and groundwater.
The site investigation was designed to fulfill these identified data needs.

However, the initial sife investigation results were also found to be insufficient to
determine the vertical and horizontal extent of contamination at the USTs 232 and 233
site. Therefore, a subsequent investigation was conducted at the site. The scope for the
subsequent investigation was identical to the scope of the initial investigation with the
following exceptions: s

1. Drill two soil boreholes, all located around the perimeter of the former USTs
232 and 233 pit, down to the local water table using a hollow-stem auger rig.

2. Select two soil samples for laboratory chemical analysis from each borehole
drilled.

In boreholes where organic vapors were detected, collect one sample from the
2.5-foot interval where the highest vapor concentration was encountered, and
the other from the 2.5-foot interval where the lowest concentration was
encountered.

In boreholes where no organic vapors were detected, collect one sample from
the 2.5-foot interval located near the mid-depth point between the ground
surface and the water table, and the other from the 2.5-foot interval located
immediately above or at the water table.

The field work for the site investigation was performed by SAIC during September
1996 (initial investigation) and December 1996 (subsequent investigation). Four soil
boreholes (designated 53-01 through 53-04) were drilled at the site down to the
following depths: 53-01 (13.0 feet), 53-02 (13.0 feet), 53-03 (15.0 feet), and 53-04
(14.0 feet). The boreholes were advanced between approximately 3.0 feet to 4.5 feet
below the water table to accomplish groundwater sampling using a PowerPunch
sampler. Figure II-3 illustrates the locations of the site investigation boreholes, and
boring logs recorded during drilling are presented in Appendix A of this report.

Collection of soil samples for laboratory chemical analysis from each of the site
investigation boreholes was accomplished as planned. Collection of one groundwater
sample from each borehole and measurement of static water levels were also
accomplished as planned. However, due to problems encountered regarding the
collection of the groundwater samples using the PowerPunch sampler, the samples at

97-076PS(061)/041697
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the borehole 53-03 location were collected from the pre-cleaned temporary piezometer
installed in the borehole using a disposable bailer.

A summary of the soil and groundwater samples submitted for analytical analysis
during the site investigation. is presented in Table II-2. Additional information
regarding the technical approach used by SAIC for implementation of the Site
investigation is presented in Appendix B of this report. Details regarding the analytical
results for soil and groundwater samples collected during the investigation are
discussed in Section D.3 of this report.

D.1 Regulated Substance Released

According to operational records maintained by the Fort Stewart DPW, UST 232 was
used for waste oil storage and UST 233 for waste antifreeze storage. Therefore, waste
oil and/or waste antifreeze are the only regulated substances believed to have been
released at this site.

D.2 Source of Contamination

The location of former USTs 232 and 233 are illustrated in Figure II-1. Detailed
schematics illustrating the location of the tanks and ancillary piping as configured
during operation is not available. During removal activities, Fort Stewart DPW
personnel observed no holes in either tank and, therefore, the source of contamination
is believed to have been piping leakage and/or tank overflows. At the present time, the
only remaining source of contamination at the site is contaminated soil located below
the former tank pit.

D.3 Impacted Environmental Media
D.3.a Soils

A summary of the analytical results for the soil samples collected during the CAP-Part
A site investigation at the site is presented in Table II-3. Laboratory data sheets for
these samples and the project Quality Control Summary Report (QCSR) are presented
in Appendices C-1 and C-3 of this report. Figure II-3 illustrates the site investigation
borehole locations and corresponding analytical results for soil samples collected at
each location.

Soil sample analytical results were compared to their applicable soil threshold levels.
Soil samples collected from the tank pit after the removal of the tank indicated
concentrations of benzene above the applicable soil thresholds Jevel.

During the site investigation, trace concentrations of toluene were detected in samples
located in the tank pit and around the perimeter, however, the concentrations were
well below the corresponding soil threshold levels, No other BTEX or PAH

97-076PS(061)/041697 _
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compounds were detected. TPH concentrations from the site investigation samples did
not exceed 23 mg/kg.

Evaluation of the nature and extent of the soil contamination at the site was
accomplished using analytical data from both the site investigation and the tank removal
sampling.  Although benzene concentrations exceeding soil threshold levels were
detected in the tank pit during closure activities, soil samples collected during the initial
site characterization of the CAP-Part A investigation showed nondetectable or trace
concentrations of BTEX and PAH compounds in and around the perimeter of the tank
pit. Therefore, it is concluded that the soil contamination is limited to the area of the
tank pit.

D.3.b Groundwater

A summary of the analytical results for the groundwater samples collected during the
CAP-Part A site investigation at the site is presented in Table II-4. Laboratory data
sheets for these samples and the project QCSR are presented in Appendices C-2 and C-
3 of this report. Figure II-4 illustrates the site investigation borehole locations and
corresponding analytical results for groundwater samples collected at each location.

Groundwater sample analytical results were compared to Maximum Contaminant
Levels (MCLs) for Safe Drinking Water. No groundwater samples were collected
during tank removal activities.

During the site investigation, analytical results of groundwater indicated that benzene
concentrations exceeded the corresponding MCLs. The benzene concentration was
reported to be 13.9 g/L in boreholes 53-01. No other BTEX compounds were
detected above their respective MCLs, and no PAH compounds were detected.

Based on an evalvation of the site investigation analytical data, groundwater
contaminated with benzene exceeding its MCL is present at the site. However, this
contamination appears to be limited to an area in the immediate vicinity of the tank pit.

D.3.c Surface Water Impacted

Based on the estimated nature and extent of petroleum-related groundwater
contamination detected at the site, this finding indicates that contamination at the site
has not migrated to the point of impacting surface water bodies located in the vicinity
of the site. Therefore, collection and analysis of surface water samples were not
conducted as part of the site investigation.

D.3.d Drinking Water Supply Impacted

Based on the estimated nature and extent of petroleum-related groundwater
contamination detected at the site, this finding indicates that contamination at the site

97-076PS(061)/041697
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has not migrated to the point of impacting groundwater supply wells located in the
vicinity of the site. Therefore, collection and analysis of groundwater samples from
vicinity supply wells were not conducted as part of the site investigation.

D.4 Local Water Resources
D.4.a Drinking Water Supplies

According to the Groundwater Pollution Susceptibility Map of Georgia (GDNR 1992),
Facility ID #9-089061 is located within an average or higher groundwater pollution
susceptibility area. A total of seven groundwater supply wells are located within a
2-mile radius of the Fort Stewart garrison area. Fort Stewart does not use any surface
water bodies as water supplies. Documentation of the water supply survey is presented
in Appendix D of this report.

Six of these wells are located within the confines of the garrison area. The other well is
located at Wright Army Airfield, approximately 1.2 miles northeast of the garrison
area. All of the groundwater supply wells are classified as public wells that supply
water to Fort Stewart for drinking and nondrinking purposes. These wells are
approximately 450 feet in depth and draw groundwater from the Principal Artesian
(also known as the Floridan) aquifer. Chlorine and fluoride are added into the
groundwater at the well heads prior to being pumped into storage tanks and/or water
towers, according to Fort Stewart DPW personnel. The location of these wells along
with a 500-foot radius is shown in Figure II-5. Based on the location of Facility ID
#9-089061 relative to the identified groundwater supply wells, this Site is classified as
being located greater than 500 feet to a withdrawal point.

D.4.b Surface Water Bodies

Several surface water bodies are located within a 1-mile radius of the Fort Stewart
garrison area. These are shown in Figure II-5 and include Mill Creek, Taylors Creek,
Peacock Creek, Childpen’s Pond, and two unnamed ponds. Mill Creek extends along
the western side of the garrison area and flows into Taylors Creek located
approximately 0.75 miles northwest of the garrison area, Taylors Creek then flows
northward approximately 3.5 miles to its confluence with Canoochee Creek. Peacock
Creek originates near the east corner of the garrison area and flows southward from the
garrison. Mill Creek, Taylors Creek, and Peacock Creek all have natural streambeds
and exhibit perennial flow.

Childpen’s Pond is located at the northwest end of the garrison area. The two unnamed
ponds are located at the northwest end of the facility golf course in the vicinity of
Childpen’s Pond. All of the ponds are isolated water bodies that are relatively small in
size, measuring less than 500 feet in diameter. Based on the location of Facility ID
#9-089061 relative to the area surface water bodies, this site is classified as being
located greater than 500 feet to a surface water body.

97-076PS(061)/041697
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D.5 Other Hydrogeologic Data
Regional Geology

The Fort Stewart Military Reservation (FSMR) is located within the coastal plain
physiographic province. This province is typified by nine southeastward dipping strata
that increase in thickness from zero feet at the fall line located approximately 350 miles
inland from the Atlantie coast, to approximately 4,200 feet at the coast. State geologic
records describe a probable petroleum exploration well (the No. 1 Jelks-Rogers)
located in the region as encountering crystalline basement rocks at a depth of 4254 feet
below the land surface. This well provides the most complete record for Cretaceous,
Tertiary, and Quaternary sedimentary strata in the region.

The Cretaceous section was found to be approximately 1,970 feet in thickness and
dominated by clastics. The Tertiary section was found to be approximately 2,170 feet
in thickness and dominated by limestone with a 175-foot thick cap of dark green
phosphatic clay. This clay is regionally extensive and is known as the Hawthorn
Group. The interval from approximately 110 feet to the surface is Quaternary in age
and composed primarily of sand with interbeds of clay or silt. This section is
undifferentiated into separate formations (Metcalf & Eddy 1996).

Local Geology

State geologlc records contain information regardmg a well drilled in October 1942,

1.8 miles north of Flemington at Liberty Field of Camp Stewart (now known as Fort
Stewart). This well is believed to be an artesian well located approximately one-quarter
mile north of the runway at Wright Army Airfield within the FSMR. The log for this
well describes a 410-foot section, the lowermost 110 feet of which consisted
predominantly of limestone sediments above which 245 feet of dark green phosphatic
clay typical of the Hawthorn Group was encountered. The uppermost portion of the
section was found to be Quaternary age interbedded sands and clays. The top 15 feet of
these sediments were described as sandy clay (Metcalf & Eddy 1996).

The surface soil located throughout the Fort Stewart garrison area consists of Stilson
loamy sand. The surface layer of this soil is typically dark grayish brown loamy sand
measuring approximately 6 inches in depth. The surface layer is underlain by material
consisting of pale yellow loamy sand and extends to a depth of approximately 29

inches. The subsoil is dominantly sandy clay loam and extends to a depth of 72 inches

or more (Metcalf & Eddy 1996).
Hydrogeology

The hydrogeology in the vicinity of the FSMR is dominated by twe aquifers referred to
as the Principal Artesian and the surficial. The Principal Artesian aquifer is the
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lowermost hydrologic umit and is regionally extensive from South Carolina through
Georgia, Alabama, and most of Florida. Known elsewhere as the Floridan, this aquifer
is composed primarily of Tertiary age limestone including the Bug Island Formation,
the Ocala Group, and the Suwannee Limestone. These formations are approximately
800 feet in thickness, and groundwater from this aquifer is used primarily for drinking
water (Arora 1984). The confining layer for the Principal Artesian aquifer is the
phosphatic clay of the Hawthorn Group. There are minor occurrences of aquifer
material within the Hawthorn Group; however, they have limited utilization (Miller
1990).

The uppermost hydrologic unit is the surficial aquifer, which consists of widely varying
amounts of sand and clay ranging from 55 to 150 feet in thickness. This aquifer is
primarily used for domestic lawn and agricultural irrigation. The top-of the water table
ranges from approximately 2 to 10 feet below ground level (Geraghty and Miller
1993). However, soil surveys for Liberty and Long Counties describe the occurrence
of a perched water table within the Stilson loamy sands present within the FSMR
(Looper 1980).

D.5.a Depth to Groundwater

Determination of the depth to groundwater at the site was accomplished by measuring
water levels within temporary piezometers. Each temporary piezometer consisted of
2.0-inch PVC slotted screen and casing that was placed into each soil borehole drilled
at the site after completion of soil and groundwater sampling. The piezometers
remained in the boreholes for an appreximately 24-hour period to allow for
stabilization of the water table surface. At the end of the stabilization period, static
groundwater levels were measured in each piezometer.

Table II-5 presents a summary of the groundwater depth measurement results for the.

site investigation. Details regarding the procedures used by SAIC for the installation of
temporary piezometers, measurement of static water levels, and surveying of borehole
elevations are presented in Appendix B of this report.

D.5.b Groundwater Flow Direction

Based on groundwater elevations calculated from the depth to groundwater
measurements recorded during the site investigation, the general direction of
groundwater flow at Facility ID #9-089061 is from east to west. Equipotential contours
illustrating the specific groundwater flow pattern at the site are presented in Figure
11-4. However, the groundwater depth measurements recorded at the borehole 53-01
and 53-02 locations drilled within the former tank pit (i.e., non-native material) were
not included in the interpretation of the groundwater flow pattern at the site.
Groundwater elevations, referenced to mean sea level, for each temporary piezometer
installed during the site investigation are also presented in Figure II-4,
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D.5.c Hydraulic Gradient

The hydraulic gradient at Facility ID #9-089061 was calculated using the groundwater
elevations measured in the boreholes located outside of the tank pit, as these boreholes
represent native undisturbed soil. The groundwater flow direction was determined and
the hydraulic gradient was computed along the direction of flow. The hydraulic
gradient at Facility ID #9-089061 is estimated to be 0.0148 feet/feet.

D.5.d Total Organic Carbon (Optional)

Alternate Threshold Levels (ATLs) are not planned to be calculated for contaminated
soils located at the site. Therefore, analysis of total organic carbon was not conducted
as part of the site investigation.

D.5.e Grain-Size Distribution

ATLs are not planned to be calculated for contaminated soils located at the site.
Therefore, analysis of grain-size distribution was not conducted as part of the site
investigation.

D.5.f Total Petroleum Hydrocarbons (Optional)

ATLs are not planned to be calculated for contaminated soils located at the site.
However, analysis of TPH was included as part of the site investigation in order to
provide additional data for use in determining the extent of soil contamination.

D.6 Corrective Action Completed or In-Progress

D.6.a USTs Removed

The UST system, tank and ancillary piping, was removed from service in April 1995,
and was subsequently excavated and removed on May 10, 1995 UST (232) and May 8§,
1995 (UST 233). According to Fort Stewart DPW personnel, the UST system was
closed in accordance with guidance document GUST-9 So You Want to Close an UST.

D.6.b Excavation and Treatment/Disposal of Backfill and Native Soils

The backfill material excavated during the removal of the USTs was disposed of at
KEDESH, Inc., an asphalt treatment plant, located on Highway 17N in Kingsland,
Georgia. No overexcavation of native soil surrounding the tank pit was conducted
during the tank removal operation. The excavation was backfilled with clean soil
material upon completion of the removal activities.
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D.7 Conclusions and Recommendations
Summary of Conclusions

The USTs 232 and 233 site, Facility ID #9-089061, is Jocated within an average or
higher groundwater pollution susceptibility area. Public groundwater supply wells are
located within a 2-mile radius of the site; however, the distance between the site and
the nearest supply well is greater than 500 feet. Surface water bodies are located
within a 1-mile radius of the site; however, the distance between the site and the
nearest body is greater than 500 feet, Based on this information, the applicable soil
threshold levels for the site are those listed in Table A (GDNR Rules for Underground
Storage Tank Management, Chapter 391-3-15) for the Average or Higher Groundwater
Pollution Susceptibility Area (Column 2) greater than 500 feet to a withdrawal point
category. Regulatory limits (i.e., MCLs) for groundwater contamination at- the site are
those associated with the Safe Drinking Water Act.

Characterization of the site was accomplished through soil sampling conducted during
removal of the tank, and a subsequent two-phase site investigation that inyolved both
soil and groundwater sampling. Twelve soil samples were collected from the tank pit
excavation during tank removal activities. Four soil boreholes were drilled during the
site investigations, two located within the former tank pit and two others around the
perimeter of the pit. Two soil samples and one groundwater sample were collected
from each of the four boreholes.

Soil analytical data from the tank removal sampling indicated that the soil from the tank
pit was contaminated with benzene at concentrations exceeding the applicable soil
threshold levels. The soil contamination observed during the CAP-Part A
investigation was fully delineated and is limited to an area in the immediate vicinity of
the tank pit. No soil contamination above soil threshold levels was found during the
CAP-Part A investigation in the soil borings around the perimeter of the tank pit.

Groundwater analytical data from the initial site characterization of the CAP-Part A
investigation indicate that benzene contamination in groundwater exceeds its respective
MCLs. However, this contamination was fully delineated and is limited to an area in
the immediate vicinity of the tank pit. No groundwater contamination was found in the
boreholes around the perimeter of the tank pit.

Recommendations

Analytical results for soil and groundwater samples collected during the site
investigation at the site are sufficient to define the nature and extent of petroleum-
related contamination at the site. Based on these findings, further investigation of the
USTs 232 and 233 site, Facility ID #9-089061, is not required. The rationale for this
recommendation is presented in Section III, Site Investigation Plan.
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As required by GDNR Underground Storage Tank Management Program, a CAP-
Part B report should be prepared to document the remedial actions to be taken at the
USTs 232 and 233 site, Facility ID #9-089061.

D.8 Site Ranking

The Environmental Sensitivity Score for the USTs 232 and 233 site, Facility
ID #9-089061, was determined by completing the Site Ranking Form presented in
Appendix II of the GUST-7A CAP-Part A guidance document. The result of the Site
Ranking Form calculation indicates that the Environmental Sensitivity Score for the site
is 330. A copy of the completed Site Ranking Form is presented in Appendix E of this
report,
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III. SITE INVESTIGATION PLAN

This Site Investigation Plan (SIP) presents the technical approach used to delineate the
full extent of soil and/or groundwater contamination as a result of releases from
USTs 232 and 233, Facility ID #9-085061.

A. Horizontal and Vertical Extent of Contamination

A.1 Soils

Soil contamination was delineated by analyzing soil collected during tank removal, two
boreholes in the tank pit, and two boreholes around the perimeter of the tank pit. Soil
samples that were collected from the tank pit during the tank removal activities
indicated elevated concentrations of benzene. The depth at which the tank removal
samples were collected is not known; however, given the fact that the groundwater
table is located at a depth of 6 to 7 ft below ground surface, it is likely that these
samples were taken from a point near the groundwater table. Soil samples collected
from boreholes in and around the tank pit did not indicate the presence of BTEX or
PAH compounds at or above the water table at concentrations exceeding applicable soil
threshold levels.

The horizontal extent of the soil contamination was determined during the initial site
characterization. Although not directly determined, the wvertical extent of soil
contamination is dependent on the groundwater contamination. Therefore, no additional
soil borings are recommended as part of the SIP.

A.2 Groundwater

Groundwater contamination was delineated by analyzing groundwater collected from
four boreholes installed in and around the contamination source. The groundwater
sample collected from one borehole in the tank pit indicated that the concentration of
benzene in the groundwater exceeds its MCL. However, groundwater samples
collected from boreholes around the perimeter of the tank pit did not indicate the
presence of groundwater contamination.

The horizontal extent of the groundwater contamination was determined during the
initial site characterization. Although the vertical extent of groundwater contamination
was not determined directly, the downward migration of contaminants is expected to be
minimal. Waste oil and antifreeze, the substances released from the UST, are light
nonaqueous phase liquids that are lighter than water and tend to spread laterally at the
water table surface instead of migrating downward vertically. The groundwater
contamination at the water table is limited laterally to the immediate tank pit area so
that extensive vertical migration is unlikely. Therefore, no monitoring wells are
recommended as part of the SIP.
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A.3 Surface Water

There are no surface water bodies near this site, therefore, no surface water sampling
is recommended as part of the SIP.

B. Vadose Zone and Aquifer Characteristics

Vadose zone characterization is not recommended since no vadose zone contamination
exists. The extent of contamination in the aquifer is limited and typical aquifer
parameters can be used during evaluation of remedial alternatives. Presently, no
aquifer characterization is planned since no further investigation is being recommended
at the site.
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IV. PUBLIC NOTICE

Facility ID #9-089061 is located within the confines of the Fort Stewart garrison area,
which is part of the FSMR, a federally-owned facility. All of the property contiguous
to the site is owned by the U.S. Government. The Fort Stewart DPW will comply with
the public notice requirement defined in guidance document GUST-7A for CAP-Part A
activity notification by publishing an announcement in the Coastal Courier and the
Fatriot, which are both newspapers that are circulated throughout Fort Stewart and the
Hinesville, Georgia areas. The announcement will appear in both newspapers over a
pericd of one week.

Publication of this announcement will be completed simultaneously with the submittal
of this CAP-Part A report for review by the GDNR Environmental Protection Division.
A copy of the newspaper announcement to be used for public notification is presented
in Appendix F of this report.
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V. CLAIM FOR REIMBURSEMENT: GUST TRUST FUND

The FSMR is a federally-owned facility, and, the owner of Facility ID #9-089061 (i.e.,
the U.S. Government) is not filing a claim for reimbursement of reasonable cleanup
expenses from the GUST Trust Fund.
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TECHNICAL APPROACH
1.0 INTRODUCTION

The overall objective of this project is to provide the engineering services required to produce
Corrective Action Plans (CAPs) for the subject UST sites. These reports will conform to the site
closure requirements of a CAP-Part A for sites in Georgia. The field investigations necessary to
support the report preparation included the: installation of temporary piezometers, soil borings, and
associated sampling of soil and groundwater. Upon completion of the field investigations, a CAP-
Part A will be prepared to meet Georgia Environmental Protection Division (EPD), Fort Stewart,
and the USACE-Savannah requirements.

20 FIELD ACTIVITIES

The following sections detail the methodologies used for drilling, Powerpunch sampling, and
piezometer installation. All boreholes were drilled and piezometers installed by Miller Drilling
Company, a drilling firm licensed in the state of Georgia. A geologist from SAIC, either registered
or working under the direction of a registered professional, was on site at all times during
operations. No drilling activities were undertaken until all utility clearances and permits had been
obtained from Fort Stewart's utility personnel.

21 Subsurface Soil Sampling
2.1.1 Drilling

The hollow-stem auger drilling method was used during the project for drilling of soil boreholes.
The augers used for drilling of boreholes for soil sample collection and groundwater collection
using a Powerpunch sampler had a 4.25-inch inside diameter. During all borehole drilling, soil
samples were collected continuously on 5.0-foot centers from the ground surface to the bottom of
the borehole.

Soil drilling using the hollow-stem auger method was accomplished using truck-mounted CME-55
or similar auger rigs. The total depth of each borehole was dictated by the depth where the water
table was encountered.

2.1.2 Sample Collection

Soil samples for chemical analyses were collected from boreholes using 5.0-foot split-barrel
samplers. Samples were collected using these samplers as part of hollow-stem auger drilling of the
boreholes. Each sampler was inserted into the lead hollow-stem auger and filled as the auger was
advanced. Upon retrieval of the sampling device, the soil core was split into two 2.5-foot sections
using a stainless steel knife. A portion of each 2.5-foot section was collected for possible
laboratory analysis. The remaining portion of each 2.5-foot section was used for field

measurements.
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Samples designated for possible laboratory analysis were collected from the section using a
stainless steel spoon. The spoon was run lengthwise down the core to collect a sample
representative of the entire core section. The portion of the sample designated for volatile organic
analyses was placed into laboratory sample containers first, followed by placement of the remaining
portion of the sample into the containers designated for other types of analyses. Sample containers
designated for volatile organic. analyses were filled so that minimal headspace was present in the
containers. Headspace gas concentration measurements were made using a field organic vapor
meter (OVM). Initially, soil from each 2.5-foot interval was placed into a glass jar, leaving some
air space, and covered with aluminum foil to create an air-tight seal. The sample was allowed to
volatilize for a minimum of 15 minutes. The sealed jar was punctured with the OVM probe and
headspace gas drawn until the méter réading was stable. The concentration of the headspace gas
was recorded to the nearest 0.1 part per million.

Immediately after collection of each sample and completion of bottle label information, each
potential analytical sample container was placed into an ice-filled cooler to ensure preservation. A
clean split-barrel sampling device was used to collect soil core from each interval of the project
boreholes. Information regarding the criteria for selection of soil samples for off-site shipment to a
laboratory for chemical analysis is presented in Section 3.1.3 of the project Work Plan. Soil
samples, which were not selected for laboratory analysis, were disposed of as investigation-derived
waste.

2.2 Groundwater Sampling
2.2.1 Groundwater Collection

Collection of groundwater samples from soil boreholes advanced during Preliminary Groundwater
and CAP-Part A investigations was accomplished using a PowerPunch sampler or from temporary
piezometers. The PowerPunch is a probe that allows the collection of a groundwater sample from a
discrete undisturbed depth interval in a soil boring. The probe consists of a 1.5-inch outside
diameter PVC sample screen that is 5 feet long, a retrievable steel outer casing, and a hardened steel
drive point. Temporary piezometers were constructed of 2.5-inch ID PVC casing with a 5-foot
screened interval. These piezometers were installed in the open borehole following completion of
all drilling activities..

Each soil borehole was advanced to the top of the water table using a 4.25-inch ID HSA. For each
borehole, the PowerPunch was inserted into the hollow-stem augers, lowered to the bottom of the
borehole, and driven through the undistrubed soil underlying the lead auger to a depth of
approximately 3.0 feet below the water table. The outer casing of the PowerPunch was retracted to
expose the screen and allow groundwater to enter the chamber, In cases where the PowerPunch
could not be driven or where groundwater recovery through the PowerPunch was poor, the
groundwater sample was collected through the temporary piezometer.
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Groundwater samples were collected using a bailer lowered into the PowerPunch (0.75-inch
stainless steel mini bailer) or temporary piezometer (1.0-inch Teflon bailer). The portion of ‘the
sample designated for volatile organic analysis was poured into laboratory sample containers first,
followed by pouring of the remaining sample portion into containers designated for other types of
chemical analyses. Sample containers designated for volatile organic analysis were filled so that no
headspace was present in the containers. Samples were poured directly into all containers from the
mini or Teflon bailer used for sample retrieval. -

2.2.2 Field Measurements

Groundwater field measurements performed during the project included measurement of static
groundwater level, pH, specific conductance, and temperature. Measurement of groundwater levels
in soil boreholes was accomplished through the installation of temporary PVC piezometers. A
summary of the procedures and criteria to be used for groundwater sample field measurements is
presented in the following sections.

Static Groundwater Level

Static groundwater level measurements were made using an electronic water level indicator.
Initially, the indicator probe was lowered into each temporary piezometer casing until the alarm
sounded and/or the indicator light illuminated. The probe was withdrawn several feet and slowly
lowered again until the groundwater surface was contacted as noted by the alarm and/or indicator
light. Water level measurements were estimated to the nearest 0.01 foot based on the difference
between the nearest probe cord mark to the top of the piezometer casing.

The distance between the top of casing and the surrounding ground surface was taken into account
in measuring the water level to within 0.01 foot. The static water level measurement procedure was
repeated two or three times to ensure that the water level measurements were consistent (plus or
minus (.01 foot). If this was the case, then the first- measured level was recorded as the depth to
groundwater. If this was not the case, the procedure was repeated until consistent readings were
obtained from three consecutive measurements.

pH, Specific Conductance, and Temperature

The pH, specific conductance, and temperature measurements were recorded for groundwater
during groundwater sampling. The pH, temperature, and conductivity measurements were made
using a combination meter designed to measure these parameters, A portion of each groundwater
sample was retrieved from the PowerPunch sampler and poured into the collection cup. With the
combination meter set in the pH mode, the meter electrode was swirled at a slow constant rate
within the sample until the meter reading reached equilibrium. The sample pH was recorded to the
nearest 0.1 pH unit. The pH measurement procedure was repeated, using a new sample each time,
until the pH measurements were consistent (less than 0.2 pH units variation).
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Upon completion of the pH measurement, conductivity and temperature measurements were made
on a groundwater sample collected in the same manner as described above. With the combination
meter set in the conductivity mode, the meter electrode was swirled at a slow constant rate within
the sample until the meter reading reached equilibrium. Concurrently, a temperature probe was
placed into the sample and allowed to reach equilibrium. The sample conductivity was recorded to
the nearest 10 mmhos/cm and the temperature to the nearest 0.1° C. All recorded conductivity
values were converted to conductance at 25° C. The conductivity ‘and temperature measurement
procedure was repeated a minimum of three times using a new sample each time, until the
measurements are consistent (less than 10 percent variation for conductance and less than 0.5° C
variation for temperatures).

2.3  Temporary Piezometer Installation

Following the collection of the groundwater sample, the borehole was over drilled down to the
bottom of the PowerPunch. A 2-inchi PVC piezometer, with a 5-foot screened section, was
installed in the borehole to prevent the borehole from collapsing. These piezometers remained in
the boreholes approximately 24-hours, after which time the static water level was measured.

2.4.  Borehole Abandonment.

Once the static water level was measured, the temporary piezometers were removed and the
boreholes were abandoned. Abandonment was conducted in a manner precluding any current or
subsequent fluid media from entering or migrating within the subsurface environment along the
axis or from the endpoint of the borehole. Abandonment was accomplished by filling the entire
volume of the borehole with grout.

For each borehole located in grass/gravel-covered areas, the borehole was sealed by grouting from
the bottom of the borehole to the ground surface. For boreholes located in concrete- covered areas,
grout was poured to the interface between the overlying concrete pad and the underlying gravel/soil
base. All grouting was accomplished by placing a tremie pipe to the bottom of the borehole and
pumping grout through this pipe until undiluted grout was present at the ground surface or the base
of the concrete cover. After a 24-hour period, the abandoned borehole was checked for grout
settlement. At that time, any settlement depression was filled with grout. Additional grout was
added using a tremie pipe. This process was repeated until firm grout remained at the surface.

2.5 Surveying

A topographic survey of the horizontal and vertical locations of all soil boreholes was conducted
after completion of all field activities. The topographic survey was conducted by a surveyor
registered in the state of Georgia.

The horizontal coordinates for each soil borehole were surveyed to the closest 1.0 foot and
referenced to the State Plane Coordinate System. Ground elevations were surveyed to the closest
0.1 foot. Elevations were referenced to the National Geodetic Vertical Datum of 1983,
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2.6 Decontamination Procedures
2.6.1 Drilling Equipment

Decontamination of equipment used for the drilling of boreholes was conducted within the
temporary decontamination pad constructed at the central staging area. The decontamination pad
was constructed so that all decontamination liquids were contained from the surrounding
environment and were recovered for disposal as investigation-derived waste (IDW). The entire
drill rig and equipment was decontaminated once it arrived on site and the hollow-stem auger
drilling equipment was decontaminated after completion of each soil borehole. The drilling
equipment was decontaminated by removing the caked soil material from the exterior of equipment
using a rod and/or brush, steam cleaning the interior and exterior of equipment, allowing the
equipment to air dry as long as possible, and wrapping or covering the equipment in plastic.

2.6.2 Sampling Equipment

Decontamination of equipment used for soil sampling and collection of groundwater samples was
conducted at the temporary decontamination area. Nondedicated equipment was decontaminated
after each use. The sampling equipment was washed with potable water and phosphate-free
detergent using various types of brushes required to remove particulate matter and surface films,
followed by a potable water rinse, ASTM Type I or equivalent water rinse, isopropy! alcohol rinse,
ASTM Type I or equivalent water rinse, allowed to air dry, and wrapped in plastic or aluminum
foil. -

In addition to the sampling equipment, field measurement instruments were also decontaminated
between uses. Only those portions of each instrument that come into contact with potentially
contaminated environmental media were decontaminated. Because of the delicate nature of these
instruments, the decontamination procedure only involved initial rinsing of the instrument probes
with ASTM Type I or equivalent water.

2.7  Investigation Derived Waste (IDW) Management

Indigenous IDW generated during the project was soil cuttings from boreholes. Nonindigenous
generated IDW included solid compactible trash, decontamination solutions, and sludges.

2.7.1 Waste Collection and Containment

All soil and sludge wastes were segregated by borehole and drummed in 55-gallon DOT
Specification 17C drums at the point of generation. Drummed wastes were transported to the
Central Staging Area (CSA) and stored pending final disposal. Sanitary waste was placed in trash
bags at the point of generation. Water derived from decontamination activities was collected in
polyethylene tanks and stored at the CSA. All containers were appropriately labeled with
generation point information completed on each container.
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2.72 ‘Waste Characterization

Analytical data gathered from investigation field samples was used to characterize the indigenous
soil IDW generated during the project. Where investigation sample analytical data were
insufficient for characterization of the wastes, the wastes were sampled and analyzed for RCRA
toxicity characteristic contaminants using the Toxicity Characteristic Leaching Procedure (TCLP).
Soil from a specific source location was considered noncontaminated if the analytical results for the
associated field samples indicated all of the following:

BTEX and PAH concentrations below applicable Table A or B Threshold Levels as defined
in Rules of Georgia Department of Natural Resources, Environmental Protection =~ Division, rule
391-3-15-.09;

TPH concentrations below 100 ppm; and

total lead concentrations below 100 ppm.

Soil from a specific source location was considered contaminated nonhazardous if the analytical
results for the associated field samples indicated all of the following:

BTEX and PAH concentrations exceed applicable Table A or B Threshold Levels;
TPH cencentrations exceed 10,000 ppm; and
total lead concentrations are below 100 ppm.

Soil from a specific source location was considered potentially hazardous, and would be sampled
for full TCLP analysis and waste characterization, if one of the following conditions was
encountered:

soil collected from the source location was found to contain free petroleum product or
total lead concentrations in soil samples collected from the source location exceeded 100

Soil/sludge generated from decontamination activities was characterized by collecting one
composite sample from each drum of sludge waste. Each composite sample was analyzed for
BTEX, PAH, TPH, and total lead. The contents of each drum will be: classified based on the
analytical results and the categories outlined above.

Decontamination fluid generated from decontamination activities was characterized by collecting
one sample from each filled poly tank. Each sample was analyzed for BTEX, pH, oil and grease,
and phenols.

2.7.3 Waste Disposal

Soil and soil/sludge waste characterized as being noncontaminated was spread at an area designated
by Fort Stewart DPW personnel. Soil and soil/sludge waste characterized as being contaminated
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nonhazardous or hazardous will be disposed of off-site in accordance with all applicable EPA,
DOT, and state of Georgia regulations. Hazardous waste will be transported off-site within 90 days
of receipt of characterization data indicating that the waste is hazardous.

Decontamination fluids characterized as meeting the acceptance criteria of the Fort Stewart
Industrial Waste Treatment Plant IWTP) will be transported to and disposed of at the plant.
Decontamination fluids exceeding the IWTP waste acceptance criteria will be transferred to 55-
gallon DOT Specification 17E closed-top drums and disposed of off-site in accordance with all
applicable EPA, DOT, and state of Georgia regulations.

2.8 Documentation of field activities

All information pertinent to drilling and sampling activities, including instrument calibration data,
was recorded in field logbooks. The logbooks were bound and the pages consecutively mimbered.
Entries in the logbooks were made in black permanent ink and included, at a minimum, a
description of all activities, individuals involved in drilling and sampling activities, date and time of
drilling and sampling, weather conditions, any problems encountered, and all field measurements.
Lot numbers, manufacturers name, and expiration dates of standard solutions used for field
instrument calibration were also recorded in the field logbooks.

Sufficient information was recorded in the logbooks to permit reconstruction of all drilling and
sampling activities. For a detailed description of all field documentation, see section 4.5 of
Attachment IV of the Work Plan.

3.0 SAMPLE HANDLING AND ANALYSIS
3.1  Analytical Program

Soil samples were screened for the presence of volatile vapors using a MiniRae organic vapor
analyzer (PID). The MiniRae was calibrated daily using 100 parts per million (ppm) isobutylene.
The headspace of each sample was measured approximately 15 minutes after collection.

For sites where the UST had contained waste oil, soil samples were analyzed for BTEX by method
SW846- 8020, PAH by method SW846-8270, and TPH by method SW846-9073. Groundwater
samples were analyzed for BTEX by method SW 846-8240 and PAH by method SW 846-8270.
All samples were sent to General Engineering Laboratories, Charleston, South Carolina.

For sites where the UST had contained gasoline or diesel, soil samples were analyzed for BTEX by
method SW 846-8020, PAH by method SW 846-8270, and TPH by method SW 846-8015
(modified). Groundwater samples were analyzed for BTEX by method SW 846-8240 and PAH by
method SW 846-8270. TPH analysis included both gasoline range organics (GRO) and diesel
range organics (DRO). All samples were sent to General Engineering Laboratories, Charleston,
South Carolina.
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Duplicate samples of soil and groundwater were collected throughout the project and represented
approximately 10 percent of the total sample population. Rinsate blanks were collected to
determine whether the sampling equipment was causing cross-contamination of the samples -and
represented approximately 5 percent of the total sample population. Duplicates and rinsates were
submitted to General Engineering Laboratories, Charleston, South Carolina.

Split samples were collected in addition to the other quality control samples but were sent to the

USACE QA laboratory in Marietta, Georgia as an independent quality check.
3.2 Sample Containers, Preservation, and Holding Times

The soil sample containers, preservatives, and holding times are summarized in Table B-1. The
groundwater sample containers, preservatives, and holding times are summarized in Table B-2.

3.3 Sampling Packaging and Shipment

Each sample container was labeled, taped shut with electrical tape (except those containing samples
designated for volatile organic analysis), and a initialed/dated custody seal was placed over the lid.

Each sample bottle was placed into a separate plastic bag and sealed. The samples were placed
upright in- thermally insulated rigid-body coolers and surrounded by vermiculite to prevent
breakage during shipment. In addition, samples were cooled to approximately 4° C with wet ice.

These measures were taken to slow the decomposition and volatilization of contaminants during
shipping and handling. The sample coolers were shipped to the analytical laboratory via courier
service provided by the laboratory.

97-076PS(061)/041697
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APPENDIX C

ANALYTICAL DATA SHEETS
AND
QUALITY CONTROL SUMMARY REPORT
FOR THE FACILITY ID #9-089061 SITE INVESTIGATION
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APPENDIX C-1

ANALYTICAL DATA SHEETS
FOR SOIL SAMPLES

97-076PS(061)/041697






Definition of Data Qualifiers (Flags)

During the data validation processy all laboratory data were assigned appropriate data validation
flags and flagging codes. Validation flags are defined as follows:

"U" When the material was analyzed for, but not detected above the level of the
associated value,

"J*  When the associated value is an estimated quantity. Indicating there is cause to
question accuracy or precision of the reported value.

"UJ" When the analyte was analyzed for, but not detected, above the associated value,
however, the reported value is an estimate and demonstrates an decreased
knowledge of its accuracy or precision.

“R" When the analyte value reported is unusable. The integrity of the analyte’s
identification, accuracy, precision, or sensitivity have raised significant question
as to the reality of the information presented.

SAIC validation flagging codes have been provided on the next page.



DATA VALIDATION FLAGGING CODES

s )
FOl  Sample data were qualified as a result of the method blank.
F02 Sample dawi were qualified as & result of the field blank,
F03  Sample dala were qualified as 2 result of the equipment rinsate,
FO4  Sample dawz were qualified as a result of the. trip blank,
FO5  Gross contamination exists,
FO6  Concentration of the contaminant was detesited at 3 level below the CRQL.
K07 Concentration of the contaminant was detected at a level less than the action limit, but
greater than the CRQL.
FO08  Concentration of the contaminant was detected at a level that exceeds the action level.
F09 No laboratory blanks were analyzed.
F10 Blank had a negative value >5x°¢ the IDL.
F1}  Blanks were not analyzed at required frequency.
Fl2 Professional judgement was used 10 qualify the data, Lﬂhﬁﬁmm&amlﬁ_ﬂ&ss
POl LCS recovery was above upper control Limit.
Surrogate Recovery P02  LCS rcovery was below lower control limit,
GOl Surrogale recovery was above the upper control limit. ﬁ ;gsa:;i\:?s wl;:e: 05: :1.: LCS data
GO2  Surrogate recovery was below the lower control limit. PO5  LCS was not analyzed at ired £ '
GO03  Surrogate recovery was <10%. Y fequ requency.
GO04  Surrogate recovery was 2ero.
GO5  Surrogate was not present.
GO6  Professional judgement was used to qualify the data. Target Compound Identification
_ MOl Incomect identifications were made.
Matri ike/Malrix Spil MO2 Qualitative.criteria were not met.
MQ3 -Cross contamination occurred.
HOl MS/MSD recovery was above the upper control limit. MG4  Confirmatory analysis was not performed. .
HO2 MS/MSD recovery was below the lower controt limit. MO05  No results were provided. )
HO3  MS/MSD recovery was < 10%, MO6  Analysis occurred outside 12 hr GC/MS window, ‘
HO4  MS/MSD pairs exceed the RPD limit. MO7  Professional judgement was used to qualify the data.
HO5 No action was taken on MS/MSD results, MOZ The %D between the Iwo pesticide/PCE column checks was > 25%.
HO6  Professional judgement was used to qualify the data.
\lt' s-l Ii'l:: 1 - CI‘] i .D -
I01  MS recovery was above the upper control limit. CO1.  Initial calibration RRF was <0.05.
‘102 MS recovery was befow the lower controt limit: C02 Initial calibration RSD was > 30%.
103 MS recovery was <30%. €03 Initial calibration sequence was not followed as. required.
I04  No action was taken on M5 data, €04  Continuing calibration RRF was <0.05.
I05  Professional judgement was used to qualify the data. C05  Continuing calibcation %D was >25%.
CO06.  Continuing calibration was not performed at the required frequency.
€07  Resolution criteria. were not met.
Laboratory Duplicate CO08  RPD crileria were not met.
_ C09  RSD criteria were not met.
JO1I  Duplicate RPD was outside the control limit. CI0  Retention time of compounds was outside windows.
J02  Duplicate sample results were >5x the CRDL. Cil  Compounds were not adequately resolved.
JO3}  Duplicate sample results were <5x the CRDL. Cl2  Breakdown of endrin or DDT was > 20%.
JO4  Professional judgement was used to qualify the data. C13  Combined breakdown of endrin/DDT was > 30%,
Cl4  Professional judgement was used to qualify the data.
Iniernal Ares Sunvnary
KOl  Area counts were outside the conirol limits. _
K02 Extremely low area counts or performance was exhibited by a major drop off.
K03 IS retention time varied by more than 30 seconds.
K04  Professional judgement was used to qualify the data.
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1D
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

5301A1 |

Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: 961788
Matrix: (soil/water) SOIL Lab Sample ID: 9609179-17
Sample wt/vol: 5.0 {(g/mL} g Lab File ID: B2Z422
% Moisture: 17 decanted: (Y/N) N Date Received: 09/10/96
Extraction: (SepF/Cont/Sonc) PURGETRAP Date Extracted:N/A
Concentrated Extract Volume: (uL) Date Analyzed: 09/13/96
Injection Volume: (uL) Dilution Factor: 1.0
GPC Cleanup: {¥Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) ug/Kg 0
71-43-2----—-wun Benzene 6.0|U U
108-88-3-~-~----- Toluene 6.0(U
100-41-4----~-~~-~ Ethylbenzene 6.0|U
1330-20-7------- Xylenes {(total) 6.0|U

24



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
5301A1
(“’ab Name : Contract:
~ Lab Code: Case No.: SAS No.: SDG No.: 691798
Matrix: (soil/water)} SOIL Lab Sample ID: 9609179-17
Sample wt/vol: 30.5 {(g/mL} g Lab File 1ID: 1L456
Level: {low/med) LOW Date Received: 09/10/96
% Moisture: 17 decanted: (Y/N) N Date Extracted:09/17/96
Concentrated Extract Volume: 1 (mL) Date Analyzed: 09/20/96
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N} N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/Kg o]
91-20-3--------- naphthalene 396 |0 L&
91-58-7T--------= 2-chloronaphthalene 396U '
209-96-8-----~--- acenaphthylene 396|U
83-32-9~«------- acenaphthene 39610
B6-73-T---mmu - fluorene 39610
85-01-8----- --~-phenanthrene 396 |0
120-22-7---~--=-~ anthracene 336 |U
7 206-44-0-------- fluoranthene 396 |0
( 125-00-0-------- pyrene 396|U
56-55-3--~------benzo(ajanthracene 396 (0
218-01-9-------- chrysene 396U
205-99-2--~----u benzo (b) fluoranthene 396U
207-08-9--~-~=---- benzo (k) fluoranthene 396 |U
50-32-8--------- benzo {(a)pyrene 3%6|U
193-39-5-----~--- indeno (1, 2,3-cd) pyrémne 396 |0
53-70-3--------=- dibenz (a,h) anthracene 396 |U 7
191-24-2-----~-- benzo(g,h, i)perylene 396U
FORM I §V-1 3/50
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Client:
P.O. Box 2502
800 Oak Ridge Tumnpike

Oak Ridge; Tennessee 37831

Contact: Mr. Chris Potter
ProjectDescription: Fi. Stewart UST Sites

Client Code: SAIC00396

Science Applications International Corporation

Date; 10/19/96

Project Manager: Linda Darringion Page: |
Sample 1.D.: 5301A1
Lab LD.: 9609179-17
Sample Matrix: Soil
Date Collected: 09/08/96
Date Received: 09/10/96
Priority: Routine
Parameter Collected by: Client
Analyte: Qualifier Result Units  Method Analyst DateTime
Total Ree. Petro.Hydrocarbons B UF%F@é 7.57 mgkg EPA 4181 Mod.  SDW 09/16/961100
Evaporative Loss 17 %

219



1D EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

" 5301D1
(h"ab Name : GENERAL ENGINEERING LABOR <Contract: NA
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: 961788
Matrix: (soil/water) SOIL Lab Sample ID: 9609179-07
Sample wt/vol: 5.0 {g/mL) g Lab File ID: B2Z412
% Moisture: 19 decanted: (Y/N) N Date Received: 09/10/96
Extraction: (SepF/Cont/Sonc) PURGETRAP Date Extracted:N/A
Concentrated Extract Volume: (ul) Date Analyzed: 09/12/96
Injection Volume: {ulL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/Kg Q
71-43-2--------- Benzene 6.2|U W
108-88-3-~-~~u-=-- Toluene 7.1 =
100-41-4~------- Ethylbenzene 6.210 W
1330-20-7------~ Xylenes (total) 6.2(U A

A
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_ 1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
5301D1 ’
Lab Name: Contract:
Lab Code: Case No.: SAS No.: SDG No.: 6917388
Matrix: (soil/water) SOIL Lab Sample ID: 9609179-07
Sample wt/vol: 30.9 {(g/mL) g Lab File ID: 11414
Level: {low/med) LOW Date Received: 09/10/96
% Moisture: 19 decanted: (Y/N) N Date Extracted:09/17/96
Concentrated Extract Volume: 1 {(ml) Date Analyzed: 09/19/96
Injection Volume: 1.0{ulL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/Kg Q
91-20-3---=--=-- naphthalene 400|U (4
91-58~7-==mm-un 2-chloronaphthalene 400|U
209-96-8----~---~ acenaphthylene 400|U
83-32-89~-------=--gcenaphthene 40010
B6-73-F----=-~~-- fluorene 400U
85-01-8-~---r--- rhenanthrene 400|U
120-12-7------ --anthracene 4000
206-44-0-------- fluoranthene 4001|U
129-00-0---==n~- pyrene 40010
56-55+~3---~==== ~benzo(a)anthracene 400(U0
218-01-9----~---- chrysene 400|U0
205-99-2-------- benzo (b) fIuoranthene. 400U
207-08-9-w------ benzo (k) fluoranthene 400|U
50-32-8--------- benzo (a)pyrene 400|U
193-39-5---~--~---indeno(1,2,3-cd)pyrene 400U
53-70-3-------- —-dibenz (a,h)anthracene 400|U
191-24-2-------- benzo(g,h,i)perylene 400|U v
FORM I 8V-1 3/90



Client: Science Applications Intemational Corporation

P.O. Box 2502
800 Oak Ridge Turnpike
Oak Ridge; Tennessee 37831

Date: 10/19/96

Contact: Mr. Chris Potter
ProjectDescription: Ft. Stewart UST Sites
Client Code: SAIC00396 Project Manager: Linda Darrington Page: 1
Sample 1.D.: 5301ID1
Lab 1D 9609179-07
Sample Matrix: Soil
Date Collected: 05/08/96
Date Received: 0%/10/96
Priority: Routine
Parameter Collected by: Client

Analyte:

Total Rec. Petro.Hydrocarbons
Evaporative Loss

Qualifier Result Upits Method

B () FOLFT 25 mg/kg EPA 418.1 Mod.
19 %

Analyst
SDW

DateTime

09/16/961100

203



1D
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

EPA SAMPLE NO.

5302B1

Lab Code: NA Case No.: NA SAS No.: NA SDG No.: 690885
Matrix: (soil/water) SOIL Lab Sample ID: 9609088-09
Sample wt/vol: 5.0 (g/mL) g Léb File ID: B2Z316
% Moisture: 10 decanted: (Y/N) N Date Received: 092/08/96
Extraction: (SepF/Cont/Sornc) PURGETRAP Date Extracted:N/A
Concentrated Extract Volume: 10 {ml) Date Analyzed: 09/11/96
Injection Volume: (ulL) Dilution Factor: 1.0
‘GPC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N} N
“ CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/Kg Q
71-43-2-=--=-=---- Benzene 5.6|0 U
108-88~3---~----- Toluene 5.6(U
100-41-4----- ---Ethylbenzene 5.6|U
1330-20-7------- Xylenes (total) 5.6|U




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

" 5302B1
( b Name : Contract:
Lab Code: Case No.: SAS No.: SDE No.: £€90885
Matrix: (soil/water) SOIL Lab Sample ID: 9609088-09
Sample wt/vol: 30.5 (g/mL) g Lab File ID: 1L316
Level: (low/med) LOW Date Received: 09/08/96
% Moisture: 10 decanted: (Y/N) N Date Extracted:09/11/96
Concentrated Extract Volume: 1. {mL} Date Analyzed: 09/18/96
Injection Volume: 1.0(ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/Kg 0
91-20-3--------- naphthalene 364 |U U
91-58-7-~v-----~ 2-chloronaphthalene 364 |0
209-96-8--~~---- acenaphthylene 364U
B3-32-9------ -~ -acenaphthene 364|U
B6-73-7--------~ fluorene 364U
85-01-8-------n- phenanthrene 364 |U
= 120-12-7~-----~~ anthracene 364U
{ 206-44-0-~~----- fluoranthene 364U
129-00-0----~-=-~ pyrene 364|U
56-55-3~-----rm- benzo (a) anthracene 364 |0
218-01-9~~------ chrysene 364 (U
205-99-2-------- benzo (b) fluoranthene 364 |0
207-08-9----~---- benzo (k) fluoranthene 364|U
50-32-8--------- benzo (a)pyrene 364 |U
193-39-5--—------ indeno (1, 2, 3-cd) pyrene 364 |U
53-70-3--------- dibenz (a,h)anthracene 364 (U
191-24-2---=----~- benzo{g,h,i}perylene 364 |U v
A
C FORM I SV-1 3/90



Client: Science Applications Intemational Corporation Date: 10/10/96
P.O. Box 2502
800 Oak Ridge Tumpike
Oak Ridge, Tennessee 37831

Contact: Mr. Chris Potter
ProjectDescription: Ft. Stewart UST Sites

Client Code: SAIC00396 Project Manager: Linda Darrington Page: 1

Sample LD.: 5302B1
Lab.1.D.: 9609088-09
Sample Matrix: Soil.
Date Coliected: 09/06/96
Date Received: 09/08/96

Priority: Routing
Parameter Collected by: Client
Analyte: Qualifier  Result Unjts  Method Analyst DateTime
Total Rec. Petro.Hydrocarbons B =27.3T mg/kg  EPA 418.1 Mod. EAN 09/09/961100
Evaporative Loss 10 Yo

Féz

T/ o /‘1?)’

DATA VALIDATION
COPY



1D EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
5302D1
‘b Name: GENERAL ENGINEERING LABOR Contract: NA
1Lab Code: NA Case No.: NA SAS No.: NA SDG No.: 690898
Matrix: (soil/water) SOIL Lab Sample ID: 860908%9-06
Sample wt/vol: 5.0 {g/ml) g Lab File ID: B2Z332
% Moisture: 13 decanted: (Y/N) N Date Received: 09/08/96
Extraction: (SepF/Cont/Sonc) PURGETRAP Date Extracted:N/A
Coricentrated Extract Volume: 10 (ml) Date Analyzed: 09/12/96
Injection Volume: (uLy) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) ug/Kg 0
71-43-2--nceo Benzene 5.7|0 U
108-88-3-==wwu--- Toluene 5.7|U0
100-41-4~~------ Ethylbenzene 5.7(U0
1330~20-7--~~-~- Xylenes (total) 5.710
Da
‘Z¢f,
i,
i‘,\/ s
004 J /{//



iB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

5302D1
Lab Name: Contract: )
Lab Code: Case No.: SAS No.: SDG No.: 690898
Matrix: (soil/water) SOIL Lab Sample ID: 9609089-06
Sample wt/vol: 30.4 (g/mL) g Lab File ID: 11235
Level: (low/med) LOW Date Received: 09/08/96
% Moisture: 13 decanted: {Y/N) N Date Extracted:09/11/96
Concentrated Extract Volume: 1 (mL:) Date Analyzed: 09/18/96
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/Kg) ug/Kg Q
N4
g
121-14-2---=-=-——= 24=dinitrotoluene PﬁH 3FoTE—
106-46-T---~--==--14=-dic ' ne B g .
621-64-T~=----~-- e i e__ 37944
120-82-1-cm-m--- 1= (] 391
91-20-3-~--~---~- naphthalene 3791|0 Y
91-58-7--===----~- 2-chloronaphthalene 379|U
209-96-8-~------~ acenaphthylene 379|U )
83-32-9-—------- acenaphthene 379|0 )
BE-T73-T+--mmwmmm fluorene 379U -
85-01-8--~~====-- phenanthrene 375|U0
120-12-7-~------anthracene 379|U
206-44-Q-~-=-=---~ fluocranthene 379|U0
129-00-0-=--~~ ---pyrene 379U
56-55«3-~r--~--- benzo(a)anthracene 379U
218-01-8--~--~~-- chrysene 379|U
205-99-2---~==--~ benzo (b) fluoranthene 37810
207-08-9---=--~~ benzo (k) fluoranthene 379U
50-32-8===mr-=-- benzo (a) pyrene 379|U
193-39-5-<=----- indeno (1,2, 3-cd) pyrene 379|U Yoo
53-70-3--=-----=~ dibenz (a,h)anthracene 379|0 gLU wps
191-24-2-~-=--~-~-~- benzofg,h,i)perylene 37910 i

FORM I 8V-1

il Yo

3/90

91



Client:
P.Q. Box 2502
800 Oak Ridge Tumpike
Oak Ridge, Tennessee 37831

Contact: Mir. Chris Potter
ProjectDescription; Ft. Stewart UST Sites

Client Code: SAIC00396

Science Applications International Corporation

Project Manager: Linda Darrington

Date: 10/10/56

Page: 1
Sample LD.:  5302D1
Lab LD.: 9609089-06
Sample Matrix; Soil
Date Collected:  09/07/96
Date Received:  09/08/96
Priority: Routine
Parameter Collected by: Client
Analyte: Qualifier  Result l% f{ethud Analyst DateTime
Total Rec. Petro.Hydrocarbons B 314 u PA 418.1 Mod. EAN 09/09/961100
Evaporative Loss 13
AT
LA i’f:% ,;.:"{f( I
LA Tirag
C‘P . M i ISHY
ISTTY: i
S

"1486



1D

EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR (Contract: N/A

Lab Code: N/A Case No,: N/A

Matrix: (soil/water) SOIL

Sample wt/vol: 5.0 (g/mL) g

% Moisture: 10 decanted:

Extraction: (SepF/Cont/Sonc) PURGETRAP

Concentrated Extract Veolume:

Injection Volume: {uly)

5303A1 ’

N/A SDG No.: 6C3068 ﬂ}

Lab Sample ID: 9612306-05
Lab File ID: B1N1S

Date Received: 12/14/96
Date Extracted:N/A

Date Analyzed: 12/16/96

Dilution Factor: 1.0

GPC Cleanup: (Y/N}) N pH: Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/Kg Q
71-43-2---~--~n- Benzene 5.6(0 o
108-88-3--------Toluene 18.8 =
100-41-4-------- Ethylbenzene 5.610 o
1330-20-7~~=w=-- Xylenes 5.6|U (/

112



| 1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

. 5303Aa1
Lab Name: GENERAIL ENGINEERING LABS. Contract: NA |
(" 1b Code: Na Case No.: NA SAS No.: NA SDG No.: 6C306S
Matrix: (soil/water) SOIL Lab Sample ID: 9612306-05
Sample wt/vol: 30.2 (g/mL) g Lab File ID: 1A214
Level: (low/med) LOW Date Received: 12/14/96
% Moisture: 10 decanted: (Y/N) N Date Extracted:12/16/96
Concentrated Extract Volume: 1 {mL) Date Analyzed: 12/31/96
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pPH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) ug/Kg Q
91-20-3----=c--- naphthalene 368 |U
91-58-7-----wc=u 2-chloronaphthalene 368 |0 L)
209-96-8~------~ acenaphthylene . 368|U
83-32-9----m-u-- acenaphthene 368{U ’
86-73-T7~---mun fluorene 36810
85-01-8B------o_- prhenanthrene 368|U
120-12-7-----u-- anthracene 368|U
206-44-0----na-- fluoranthene 368 |U
y 129-00-0--~----- pyrene 368|U
{ 56-55-3----c--uu benzo (ayanthracene 368|U
' 218-01-9---=-c--- chrysene 368U
205-99-2~---cu- benzo (b) fluoranthene 368U
207-08-9----=--- benzo (k) fluoranthene 368U
50-32-8----=---=- benzo (a) pyrene 368|U
193-39-5-------- indeno(1,2,3-cd)pyrens 36810
53-70-3-~------- dibenz{a,h)anthracene 368|U
191-24-2--------benzo(g,h,i)perylene 3681(U
v
FORM I 5V-1 3/90



GENERAL ENGINEERING LABORATORIES

Muoecrine tondas s ateed s with a visten Bir tosrareeny;

Client: Science Applications International Corp.
P.0O. Box 2502
800 Oak Ridge Tumpike
Osk Ridge, Tennessee 37831
Contsct: Mr. Nile Luedike
Project Description: Fi. Stewart UST Sites
cc: SAIC00396 Repon Date:  January 07, 1997 Page 10f2
Sample ID +5303A1
LabID : 961230605
Marrix { Soil
Date Collected : 12/13/96
Date Received : 12/1496
Priority : Routine
Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
Organic Prep
Evaporative Loss @ 105 C 10.0 1.00 1.00 wi% L0 CEC 12/16/96 2030 95110 1
General Chemistry
Total Rec. Petro. Hydrocarbons U 130 U 7.50 11.1 mgfkg 1.0 SLR 1272096 1133 95120 2 )
M = Method Method-Description
M1 EPA 3550
M2 EPA 418.1 Modified
Notes:

The qualifiers in this report are defined as follows:

ND indicates that the analyte was not detecied at a concentration greater than the detection limit

Yindicates présence of analyte at a concentration less than the reporting limit {RL) and greater than the detection limit (DL).
U indicaies that the analyte was not detected at a concentration greater than the detection limit.

* indicates that a quality control analyte recovery is outside of specified acceplance criteria.

Data reported in mass/mass units is reporied as "dry weight'. -

I e

{803) 556-8171 « Fax {803) 766-1178 *9612306-05*
ﬁ et onredtaheyd Pare

PO Box 30712 « Charleston, SC 29417 « 2040 Savage Road - 29407



iDh

EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

fﬁLab Name: GENERAL ENGINEERING LABOR Contract: N/a

5303D1

vab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 6C3068

Matrix: (soil/water) SOIL

Sample wt/vol: 5.0 (g/mL) g

% Moisture: 14 decanted: (Y/N) N
Extraction: (SepF/Cont/Sonc} PURGETRAP
Concéntrated Extract Volume: 10{ml)

Injection Volume: {ul)

Lab Sample ID: 9612306-11
Lab File ID: B1N118

Date Received: 12/14/96

Date Extracted:N/A

Date Analyzed: 12/16/96

Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/Kg Q
71-43-2-~~--=-=-=- Benzene 5.810 o
108-88-3-------- Toluene 7.9|p IJ MDB
100-41-4-~----~---Ethylbenzene 5.8|0 7]
1330~20-7=m==-==- Xylenes (total) 5.8{U0 U
o



iB
SEMIVOLATILE ORGANICS

EPA SAMPLE NO.
ANALYSIS DATA SHEET

5303D1
Lab Name: GENERAL ENGINEERING LARS. Contract: NA
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: 6C3068
Matrix: (soil/water) SOIL Lab Sample ID: 9612306-11
Sample wt/vol: 30.7 {(g/mL} g Lab File ID: 1A220
Level: {low/med) LOW Date Received: 12/14/96
% Moisture: 14 decanted: (Y/N)} N Date Extracted:12/16/96
Concentrated Extract Volume: 1 {mL) Date Analyzed: 12/31/96
Injection Volume: 1.0 {ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7.0
_ CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/Kg 0
91-20-3----cumm= naphthalene 378 (U [)
891-58-7--=------- 2-chloronaphthalene 378|U
209-96-8-------- acenaphthylene 378U
83-32-9---—-----~ acenaphthene: 378U
Be-73-7---=----- fluorene 37810
85-01-8--------- phenanthrene 378|U
120-12-7---~---- anthracene 378|U
206-44-0-------- fluoranthene 378|U
129-00-0-------- pyrene 378 |U
56-55-3~-=c-w-wr- benzo (a)anthracene 378 (U
218-01-9~---=---- chrysene 378 |U
205-99-2----—---- benzo (b) fluoranthene 378U
207-08-9-------- benzo (k) fluoranthene 378U
50-32-8--------~ benzo (a) pyrene 378 |0
193-39-5---=-=-=-= indeno(1,2,3-¢d)pyrene 378 |U
53-70-3-ccec---- dibenz {a,h)anthracene 378|0
191-24-2-------- benzo(g,h, i) perylerne 37810 i
FORM I 5SV-1 3/50

21
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Client: Science Applications International Corp.
P.O. Box 2502
800 Oak Ridge Tumnpike
Qak Ridge, Tennessee 37831
Contact: Mr. Nile Luedtke
Project Description: Ft. Stewart UST Sites
cc: SAIC00396 Report Date:  January 07, 1997 Page 1 of2
Sample ID : 5303D1
LabID : 9612306-11
Mazrix : Soil
Date Collected 1 12/1396
Dare Received :12/1496
Priority : Routine
Collector : Client
Parameter Quallfler Result DL RL Units DF Analyst Date Time Batch M
Organic Prep y
Evaporative Loss @ 105 C 14.0 1.00 1.00 w% 1.0 CEC 12/16/96 2030 95110 1
General Chemistry
Total Rec. Perro. Hydrocarbons U -9.38 U 7.84 11.6 mgkg 1.0 SLR 1272096 1206 95120 2
M =Method Method-Description
M1 ‘ EPA 3550
M2 EPA 418.1 Modified
Notes:

The qualifiers in this report are defined as follows:

ND indicates that the analyte was not detected at a conceniration greater than the detection limit.

J indicates presence of analyte at a concentration.less than the reporting limit (RL) and greater than the detection limit (DL}.
U indicates that the gnalyte was not detected at a-concentration greater than the detection limit.

* indicates that a quality control analyte recovery is outside of specified acceptance criteria.

Data reporied in mass/mass units is reported as *dry weight'.

PO Box 30712 « Charleston, SC 29417 « 2040 Savage Road » 29407

T

(803) 556-8171 » Fax. (803) 766-1178 *0612306-11*
a Braarsd wore oo ree




1D _ EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

5304C1
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 6C306S
Matrix: (soil/water) SOIL Lab Sample ID: 9612306-06
Sample wt/vol: 5.0 {(g/mL) g Lab File ID: B1N113
% Moisture: 14 decanted: (Y/N) N Date Received: 12/14/96
Extraction: (SepF/Cont/Sonc) PURGETRAP Date Extracted:N/a
Concentrated Extract Volume: 10 (ml) Date Analyzed: 12/16/96
Injection Volume: {uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/Kg Q
71-43-2--------~ Renzene 5.8|0 v
108-88-3------ —--Toluene 7.5|P
100-41-4-------- Ethylbenzene 5.8 U o
1330-20-7-===~=-= Xylenes (total) 5.8|0 U

114



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

| 5304C1
(wLab Name: GENERAL ENGINEERING LABS. Contract: NA
.ab Code: NA Case No.: NA SAS No.: NA SDG No.: 6C3068
Matrix: (soil/water) SOIL Lab Sample ID: 9612306-06
Sample wt/vol: 30.8 (g/mL} g Lab File ID: 18215
Level: (low/med) LOW Date Received: 12/14/96
$ Moisture: 14 decanted: (Y/N) N Date Extracted:12/16/96
Concentrated Extract Volume: 1 (mL) Date Analyzed: 12/31/96
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/Kg Q
91-20-3~~=-w----- naphthalene 378U 7,
91-58-7-----cm-- 2-chloronaphthalene 378|U
209-96-8---=--~=- acenaphthylene 4 378|U0 !
83-32-9-cucona acenaphthene 378U
B6-73-T~ww-e-mm~ fluorene 378 (U
B5-01-8--wmuc-—-= phenanthrene 37810
120-12-7----~--- anthracerne 378 |0
206-44-0-------- fluoranthene 378U
129-00-0---=~~--- pyrene ~ 378U
56-55-3---——--~- benzo (a) anthracene 3780
218-01-9-==we-—-- chrysene 378 |0
205-99-2---u--—- benzo (b) fluoranthene 378|U0
207-08-9------~-benzo (k) fluoranthene 378U
50-32-8-------~= benzo{a) pyrene 378 |U
193-39-5~------- indeno(1,2,3-cd]pyrene 378U
53-70-3---------dibenz(a,h)anthracene 378U
191-24-2--~v---- benzo(g,h,i)perylene 378U
FORM I SV-1 S 3/90

22
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Client: Science Applications Intemational Corp,
P.C. Box 2502
800 Ozk Ridge Tumnpike
Oak Ridge, Tennessee 37831
Contact: Mr. Nile Luedtke
Project Description:- Fr. Stewart UST Sites
ce: SAJC00396 Report Date:  January 07, 1997 Page 10f2
Sample ID = 5304C1
Lab ID : 961230606
Marrix : Soil
Date Collected : 12/1396
Date Received +12/14/96
Priority : Routine
Collector 1 Client
Parameter Qualifier Result DL RL  Units DF Analyst Date Time Batch M
Organic Prep
Evaporative Loss @ 105 C 14.0 1.00 L0 wi% 1.0 CEC 12/16096 2030 95110 1
General Chemlistry -
Total Rec. Petro. Hydrocarbons 23.0 - 7.84 11.6 mgkg L0 SLR 12720096 1135 95120 2 )
M = Method Method-Description
M1 EPA 3550
M2 EPA 418.1 Modified
Notes:

The qualifiers in this report are defined as foliows:

ND indicates that the analyte was not detected at a concentration greater than the detection limit.

J indicdtes presence of analyte at a concentration less than the reporting limit (RL) and preatey than the detection limit (DL).
U indicates that the analyte was not detected at a concentration greater than the detection limit.

* indicates that a qualiry contro} analyie recovery is outside of specified acceptance criteria.

Data reported in mass/mass units is reported as "dry weight’.

=

e
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T

(803) 556-8171 « Fax (803) 766-1178 *0612306:06*

PO Box 30712 « Charleston, SC 29417 « 2040 Savage Road « 29407
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1D EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

5304D1
.Lab Name: GENERAL ENGINEERING LARBROR Contract : N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 6C306S
Matrix: (soil/water) SOIL Lab Sample ID: 9612306-12
Sample wt/vol: 5.0 (g/mL) g Lab File ID: BiN119
% Moisture: 17 decanted: (Y/N) N Date Received: 12/14/96
Extraction: (SepF/Cont/Sonc) PURGETRAP Date Extracted:N/A
Concentrated Extract Volume: 10 {ml) Date Analyzed: 12/16/96
Injection Volume: {ul) Dilution Factor: 1.0
GPC Cleanup: (¥/N) N PH: 7.0 Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/Kg Q
71-43-2--mc--u-2 Benzene 6.0(U 7
108-B8-3-==------ Toluene 26.1 =
100-41-4-------- Ethylbenzene 6.010 U
1330-20-7---~--- Xylenes (total) 6.0|U ¢

215



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSTS DATA SHEET

5304D1
Lab Name: GENERAL ENGINEERING LABS. Contract: NA
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: 6C3068
Matrix: (soil/water} SOIL Lab Sample ID: 9612306-12
Sample wt/vol: 30.3 (g/mL) g Lab File ID: 1A221
Level: (low/med) LOW Date Received: 12/14/96
% Moisture: 17 decanted: (Y/N) N Date Extracted:12/16/96
Concentrated Extract Volume: 1 {(mL) Date Analyzed: 12/31/96
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: {Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND {(ug/L or ug/Xg) ug/Kg Q
91-20-3-cunummns naphthalene 3%7|U 9,
91-58-7-~--~-~=-~- 2-chloronaphthalene 357|0
209-96-8-----~--- acenaphthylene 397|U
83-32-9------=--- acenaphthene 397U
B6-73-7T----=~ ~--fluorene 387|U0
85-01-8--------- phenanthrene 397U
120-12-7---ow-v- anthracene 387|0
206-44-0--cvww-n flucranthene 387|U0
129-00-0--=-=-=---~ pyrene 397|U0
56-55-3--------- benzo{a)anthracene 397|U0
218-01-9---=-=---- chrysene 387|0
205-99-2-------- benzo (b) Tluoranthene 397U
207-08-9-------- benzo (k) fluoranthene 397|U
50-32-B--------- benzo (a) pyrene 397(U
193-39-5-------~ indeno (1, 2,3-cdjpyrene 397|U
53-70~3--~-m=--= dibenz {a, h) anthracene 397|0
191-24-2-------- benzo(g,h, i) perylene 397|U0
FORM I SV-1 3/90

23
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Client: -Science Applications International Corp.
P.O. Box 2502
800 Ozk Ridge Tumnpike
Ozk Ridge, Tennessee 37831
Contact: Mr. Nile Luedike
Project Description; Fr. Stewart UST Sites
cc: SAIC00396 Report Pate:  January 07, 1997 Page 10f2
Sample ID +5304D1
LabID : 9612305-12
Matrix : Soil
Date Collected 1 1211386
Date Received 1 12/14/96
Priority : Routine
Collector : Client
Parameter Qualifier Result DL RL  Units DF Anpalyst Date Time Batch M
Organic Prep
Evaporative Loss @ 105 C 17.0 1.00 L0 wi% LG CEC 12/16/96 2030 95110 1
General Chemlstry
Total Rec. Petro. Hydrocarbons  J 8.80 T 8.11 120 mgkg 10 SLR 122096 1212 95120 2
M = Method Method-Description
M1 EPA 3550
M2 EPA 418.1 Modifted

Notes:

The qualifiers in this report are defined as follows:

ND indicates that the analyte was not detected af a.concentration greater than the detection limit.

T indicates presence of analyte at a concentration less than the reporting limit (RL) end greater than the detection limit (DL).
U indicates that the analyte was not detected at a concentration greater than the detection limit.

* indicates that a quality control analyte recovery is outside of spécified accepiance criteria

Data reported in massfmass units is reported as "dry weight'.

i

PO Box 30712 - Charleston, SC 29417 « 2040 Savage Road » 29407
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APPENDIX C-2

ANALYTICAL DATA SHEETS
FOR GROUNDWATER SAMPLES

97-076PS5(061)/041697






Definition of Data Qualifiers (Flags)

During the data validation processy all laboratory data were assigned appropriate data validation
flags and flagging codes. Validation flags are defined as follows:

"U" When the material was analyzed for, but not detected above the level of the
associated value.

*J'*  When the associated value is an estimated quantity. Indicating there is cause to
question accuracy or precision of the reported value,

"UJ" When the analyte was analyzed for, but not detected, above the associated value,
however, the reported value is an estimate and demonstrates an decreased
knowledge of its accuracy or precision.

"R" When the analyte value reported is unusable. The integrity of the analyte’s
identification, accuracy, precision, or sensitivity have raised significant question
as to the reality of the information presented.

SAIC validation flagging codes have been provided on the next page.



DATA VALIDATION FLAGGING CODES

s )
FOl  Sample data were qualified as 2 result of the method blank. -
FO02 Sample datz were qualified as 2 result of the field blank.
FO3  Sample data were qualified as 2 result of the equipment rinsate,
FO4  Sample data were qualificd as a result of the trip blank.
FO5  Gross contamination exists.
FO6  Concentration of the contaminant was detetited at a level below the CRQL.
FO7 Concentration of the contaminant was detected at  level less than the action limit, buit
greater than the CRQL.
FO8  Concentration of the contaminant was detected at a level that excéeds the action level.
F09 No laboratory blanks were analyzed.
FI0 Blank had a negative value >5x"s the IDL.
F11 Blanks were not analyzed at required frequency.
Fl12  Professional judgement was used to qualify the data. Laboratory Controt Samples (LCSs)
POl LCS recovery was above upper control limit,
Surrogate Recovery PO2  LCS recovery was below lower contro] Limit.
GOl  Surrogate recovery was above the upper control limit. igi ;gi:ﬁ;?:;ri ::ksc : :::’c LCS daa
G02 Susrogate recovery was below the lower control limit. P05 LCS was not analyzed at required fi )
GO3  Surogate recovery was < 10%. ¥ fequured frequency.
G4 Sumogate recovery was zero,
GOS  Surrogate was nol present.
GO6  Professional judgement was used to qualify the data. Target Compoynd Identification
MOl Incorrect identifications were made.
Matri ike/Matrix Spik M02  Qualitative criteria were not met.
MO03  Cross contamination occurred.
HO1  MS/MSD recovery was above the upper control limit. MO04 Confimmatory analysis was not perforted. ‘
HO2 MS/MSD recovery was below the lower control limit. MO3  No results were provided. )
HO3 MS/MSD recovery was < 0%, MO6  Analysis occurred outside 12 hr GC/MS window. -
HO4 MS/MSD pairs exceed the RPD limit. MO07 Professional judgement was used to qualify the data.
HO5 No action was taken on MS/MSD results, MO8 The %D between the two pesticide/PCB column checks was >25%.
HO6 Professional judgement was used to qualify the data.
101 MS recovery was above the upper control limit. CO!  Initial calibration RRF was <0.05.
102 MS recovery was below the lower control Limit. C02  Initial calibration RSD was > 30%.
103 MS recovery was <J0%. €03 Initial calibration sequence was not followed as required.
I04  No'action was taken on MS data. CO4  Continuing calibration RRF was <0.05.
I05  Professional judgement was used to qualify the data. C05 Continuing calibration %D was >75%,
CO06  Continuing calibration was not performed at the required frequency,
CO7 Resolution criteria were not met,
Laboratory Duplicate CO08  RPD criteria 'were riot met.
C09 RSD criteria were not mer.
J0I  Duplicate RPD was outside the control limit. C10  Retention time of compounds was outside windows.
JOZ  Duplicate sample results were >3 X the CRDL. Cll  Compounds were not adequately resolved.
J03  Duplicate sample results were <5x the CRDL. Cl2  Breakdown of endrin or DDT was >20%.
JO4  Professional judgement was used 10 qualify the data. C13  Combined breakdown of endri/DDT was >30%.
C14  Professional judgement was used to qualify the data.
Interna! Area Sugunary
KOl  Area counts were outside the control limits,
K02 Extremely low area counts or performance was exhibited by a major drop off,
K03 IS retention time varied by more than 30 séconds.
K04 Professional judgement was used to qualify the data.
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ia EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

5301W2 l

Lab Name: GENERAL ENGINEERING LABOR Contract: NA )
Lab Code: NA Case No.: Na SAS No.: NA SDG No.: 69177W
Matrix: (soil/water) WATER Lab Sample ID: 9609177-18
Sample wt/vol: 20 (g/ml) ml Lab File ID: 12206

Level: (low/med) LOW mevnorr i rTimsiDate Received: 09/11/96

[N Y

o

% Moisture: not dec. L Date Analyzed: 09/17/96

GC Column: DBe24 ID: 0.53 (mm) Dilution Factor: 1.0
Seil Extract Volume: (ur) Soil Aliquot Volume: {ul}
CONCENTRATION UNITS:
CAS NO, COMPOUND (ug/L or ug/Kg) ug/l 0
71-43-2-wcccue-- benzene
108-88-3--------~ toluene
100-41-4---~-~---gthylbenzene
1330-20-7----==- xylenes (total) - )
,thHV
FORM I VOA OLM03.0



va ETIME] 1B EPA SAMPLE NO,
BEMIVODATILE ORGANICE ANALYSIS DATA SHEET

J'\ “\ "'\!
‘ 5301Wz2

(*‘ab Name: Contract:

" Lab Code: Case No. : SAS No. : SDG No.: 69167W
Matrix: (soil/water} GROUNDH20 Lab Sample ID: 9609167-04
Sample wt/vol: 500 (g/mL) mL Lab File ID: 5L311
Level: {low/med) LOW Date Received: 09/10/96
% Moisture: decanted: (Y/N) Date Extracted:09/13/96
Concentrated Extract Volume: 0.5 (mL) Date Analyzed: 09/19/96
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
91-20-3~-m=2cunon naphthalene 10.0|U U
91-58-7----~-=-~- 2-chloronaphthalerne 10.0}0
208-96-8~------- acenaphthylene 10.0(0
83-32-9---------acenaphthene 10.00
B6~73-7T--~--uu-- fluorene 10.0U0
85-01-8---~----~ phenanthrene i10.00
120-12-7--=~~--- anthracene 10.0(U0

(” 206-44-0--w---=- fluoranthene 16.0|U

\ 129-00-0--==wu--- pyrene i0.04U

B6-55-3---mmmeu benzo(a}anthracene 10.0:U
218-01-8------~- chrysene 10.0|U0
205-99-2------=. benzo (b) fluoranthene 10.0l0
207-08-9--~~-----bhenzo (k) fluoranthene 10.0|0
50-32-8--------- benzo(a)pyrene 10.0|U
193-39-5---~---=- indeno (1, 2,3 -cd) pyrene 10.0(U
53-70-3-----=-=-==- dibenz (a, h)anthracene 10.0|U
191-24-2-------- benzo (g, h,i)perylene : 10.0|U ‘/
FORM I SV-1 3/%90



1A EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

5302W2 ‘

Lab Name: GENERAL ENGINEERING LABOQR Contract: NA [
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: 69093W
Matrix: (soil/water} WATER Lab Sample ID: 960905%3-01
Sample wt/vol: 20 (g/ml}) ml Lab File ID: 12420

Level: (low/med) LOW Date Received: 09/08/96

% Meoisture: not dec.

GC Column: DB6&24

Soil Extract Volume:

Date Analyzed: 08/12/96
ID: 0.53 (mm} Dilution Factor: 1.0
{ul) Scil Aliquot Volume: {uL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) ug/l o)
71-43-2---===n-u benzene 5.0|U U
108-88-3-~----~- toluene 5.0|U
100-41-4--=---- -ethylbenzene 5.0|U0
1330-20-7------- xylenes (totall) 5.0]0

FORM I VOA OLMO03.0



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

. 5302W2
(" b Name: GENERAL ENGINEERING LABOR Contract:
Lab Code: Case No.: SAS No.: SDG No.: 65090W
Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9609090-12
Sample wt/vol: 500 (g/mL) mL Lab File ID: 2K222
Level: (Low/med) LOW Date Received: 09/08/96
% Moisture: decanted: (Y/N) Date Extracted:09/09/96
Concentrated Extract Volume: 0.5 {(mL) Date Analyzed: 09/10/96
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
91-20-3----—--~~ naphthalene 10.0{U U
91-58~7------~-~ 2-chloronaphthalene 10.0|0U
209-96-8~~------ acenaphthylene 10.0/U
B3-32-8=-v---- —--acenaphthene 10.0(U0
B6-T73mTmmmm e e fluorene 10.0|U
85-01-8~-------- phenanthrene 10.0,U
. 120-12-7-~-»-mm-=- anthracene 10.04U
( 206-44~0----—---- fluoranthene 10.0(U
- 129~00-0---=-=-==-~ pyrene : 10.0(U
56-55-3--~-=---- benzo (a)anthracene 10.0(U
218-01-89-------- chrysene ' 10.0|U
205-99-2-------~ benzo (b) fluoranthene 10.0|0
207-08-9-------- benzo (k) flucranthene 10.0]U0
50~32-8-------- ~benzo (a) pyrene 10.0|U
193-39-5~-r--- indeno (1,2, 3-cd)pyrene 10.0|U
53-70-3----~~-—-- dibenz (a,h)anthracene 10.0U
191-24-2--=-mwu- benzo(g,h,i)perylene 10.0|U v
DETR VIR i a0
Url!e"““ z‘st\L.ng;i‘E_f{j:;é
COFY
FORM I S5V-1 3/90

et
$ounb



1a

EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

5303W2 ‘

Lab Name: GENERAL ENGINEERING LABOR Contract: NA )

Lab Code: NA Case No.: NA

Matrix: {(soil/water) WATER

Sample wt/vol: 20 {g/ml) ml

Level: (low/med) LOW

% Molisture: not dec.

SAS No.: NA SDG No.: 6C302W

Lab Sample ID: %612302-07
Lab File ID: 1N415
Date Received: 12/14/96

Date Analyzed: 12/19/96

GC Column: DB624 ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: {ul) Scil Aliquot Volume: (ul}
CONCENTRATION UNITS: _
CAS NO. COMPOUND {ug/L or ug/Kg) ug/l Q
T71-43-2--=-----=~ benzene L 5.01(0 (&
108-88-3--------toluene > 06| JB v FelFa(
100-41-4-+~-~--~--- ethylbenzene Rf 5.0({0 .
“20=T======= lenes {(total) ' 5.0|0
1330-20 Xy { Sy U
FORM I VOA OLM03.0

{9



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

5303W2
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
sab Code; NA Case No.: NA SAS No.: NA SDG No.: 6C300W
Matrix: (soil/water) GROUNDH20 L.ab Sample ID: 9612300-19
Sample wt/vol:. 500 (g/mL) mL Lab File ID: 2v218
Level: (low/med) LOW Date Received: 12/14/96
% Moisture: decanted: (Y/N) Date Extracted:12/16/96
Concentrated Extract Volume: 0.5 (mL) Date Analyzed: 12/17/96
Injection Volume: 1.0(uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N PH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L 0
91-20-3----como naphthalene 10,00 (j
91-58-7-~---~==n 2-chloronaphthalene 10.0|0
209-96-8--w--nn- acenaphthylene 10.0|U ]
83-32-9--~-s ‘acenaphthene 10.0|U
B6-73-7----c-- fluorene 10.04U
B5-01-8--------- phenanthrene 10.0}0
120-12-7-- =2 anthraceéene 10.01|U
206-44-0-----u-- fluoranthene 10.0]0
129-00-0-~------pyrene 10.0]U0
56-55-3--m-n---- benzo (a]anthracene 10.0]|U
218-01-~9---=-—- -~chrysene 10.0|U
205-99-2-———-- - benzo (b) fluoranthene 10.0(U
207-08-9-------- benzo (k) fluoranthene 10.0]U0
50-32-8---r-=-u-- benzo {(a) pyrene 10.0U
193-39-5-----—-- indeno (1,2, 3-cd)pyrene 10.0|U
53-70-3--------- dibenz (a,h)anthracene 10.01|0
191-24-2--w-=--- benzo (g, h,i)perylene 10.0|O0 if
FORM I SV-1 - 3/90
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1A EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

5304W2 ’

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Case No.: NA SAS No.: NA SDG No.: 6C303W ' ”)
Matrix: {(soil/water) WATER Lab Sample ID: 9612303-08
Sample wt/vol: 20 (g/ml) ml Lab File ID: 1N320

Level: (low/med) LOW Date Received: 12/14/96

GC Column: DB&24

Scoil Extract Volume:

% Moisture: not dec.

Date Analyzed: 12/18/96
ID: 0.53 {mm) Dilution Factor: 1.0

(uL) Scil Aliquot Volume: (ul)

CONCENTRATION UNITS:

CAS NO. COMPOQUND (ug/L or ug/Kg) ug/l o)
71-43-2-=mem—nm- benzene 5.0|U )
108-88-3----~--~ ~toluene 5 029|JB ol FL
100-41-4-w-unmmw-- ethylbenzene M 5.0|0 U
1330-20-7------- xylenes (total) dﬁﬁﬂ 5.0lU0 U

FORM I VOA QOLM03.0

21



1B EPA SAMPLE NO.
SEMIVOLATILE QRGANICS ANAILYSIS DATA SHEET
S5304W2
__Lab Name: GENERAL ENGINEERING LABOR Contract: NA
.ab Code: NA Case No.: NA SAS No.: NA SDG No.: 6C300W
Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9612300-18
Sample wt/vol: 500 (g/mL) mL Lab File 1D: 2Y217
Level: {(low/med) LOW Date Received: 12/14/96
% Moisture: - decanted: (Y/N) Date Extracted:12/16/96
Concentrated Extract Volume: 0.5 (mL) Date Analyzed: 12/17/96
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC. Cleanup: (Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/Kg) ug/L Q
91-20-3--------- naphthalene 10.0|U [)
91-58-7--------- 2-chloronaphthalene 10.0(U
209-96-8-------~ acenaphthylene 10.0|U ’
83-32-9--------- acenaphthene 10.0|U
86-73-T7T~-~--- ---fluorene 10.0|U
B5-01-8----~---- phenanthrene 10.0]U
120-12-7-------- anthracene 10.01|U
206-44-0------- ~fluoranthene 10.0{U0
129-00-0-~------pyrene l1c.0|U
56-55-3-~------=- benzo {(a]anthracense 10.04T
218-01-9--~-~----~ chrysene 10.010
205-99-2---w---- benzo(b) fluoranthene 10.0{0
207-08-9--------benzo (k) fluoranthene 10.0{U
50-32-8--~------ benzo (a)pyrene . 10.0U
193-39-5--u--_ indeno(1,2,3-cd}pyrene 10.0|U
53-70-3--~wcoom- dibenz (a,h)anthracene 10.0{U
181-24-2------- ~benzo(g,h,i)perylene 10.0|U 4
FORM I 8V-1 o ©3/90

39
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APPENDIX C-3
QUALITY CONTROL SUMMARY REPORT
for
PHASE I & II CAP-PART A INVESTIGATIONS
FORMER UNDERGROUND STORAGE TANK SITES
FORT STEWART, GEORGIA
March 1997

1.0 INTRODUCTION

The purpose of this project was to perform initial characterization investigations at former
underground storage tank (UST) sites located throughout the Fort Stewart garrison area
to determine the nature and extent of petroleumn contamination at each site and to define a
Site Investigation Plan for each site where the initial characterization effort was
insufficient to complete delineation of soil and/or groundwater contamination extent. A
total of 81 individual former USTs located at 57 separate sites segregated into 26 general
areas were included in this project.

Each of the project UST sites were initially assigned either preliminary groundwater
status or CAP-Part A status. Preliminary groundwater status was assigned to sites where
analytical resuits for soil samples collected during removal of the tank(s) suggested that
groundwater contamination exceeding applicable regulatory limits may be present. CAP-
Part A status was assigned to sites where results for the tank(s) removal soil samples
indicated that soil and/or groundwater contamination exceeding applicable regulatory
limits was present. Of the 57 separate sites included in the project scope, 33 sites were
assigned preliminary groundwater status and the remaining 24 sites were assigned CAP-

Part A status.

This Quality Control Summary Report (QCSR) consolidates quality control information

for the Phase I & II investigations. Sampling and analytical efforts were coordinated for

the various tank locations providing a combined data set for evaluation of data integrity.
1.1 Project Description

Phase I field sampling activities for the 57 UST sites began and were completed in
September of 1996. Phase II sampling activities for 20 of the 57 UST sites began and
were completed in December of 1996. Phase I inspection activities at preliminary-
groundwater sites consisted of continuous collection of soil samples over 2.5-foot
intervals from two boreholes located within the former tank pit. Each borehole was
advanced down to the water table using the hollow-stem auger drilling method and soil
samples were collected using a split-barrel sampler. Immediately after collection of each

soil sample, a portion of the sample underwent field screening to determine organic vapor



headspace gas concentration. Based on these results, two soil samples were selected for
laboratory chemical analysis from boreholes where detectable vapor concentrations were
encountered, or one sample was selected for analysis from boreholes where no vapor
concentrations were encountered.

Phase 1 inspection activities at CAP-Part A sites were similar to those described for the
preliminary groundwater sites with the following exceptions. First, four soil borcholes
were drilled within and around the former tank pit. Second, two soil samples were
selected for laboratory chemical analysis from each borehole regardless of the field
screening results, Phase I1 inspection activities were conducted at those Phase I sites
where sampling results were ‘insufficient to characterize the nature and extent of soil
and/or groundwater contamination. The Phase II activities were identical to those
described for Phase 1 activities at CAP-Part A sites, However, soil boreholes drilled
during the Phase II investigations were all located around the perimeter of the former
tank pit locations and/or downgradient of the pit locations.

Upon completion of Phase I and Phase II soil sampling at both preliminary groundwater
and CAP-Part A sites, one groundwater sample was collected from each borehole for
laboratory chemical analysis. These samples were either collected directly from the
saturated. zone using a PowerPunch in situ sampling device, or from temporary
piezometers installed within the boreholes using a Teflon bailer. Collection of samples
from temporary piezometers was only implemented at borehole locations where the
PowerPunch device could not be used because of subsurface obstructions or slow
groundwater recharge into the device.

Phase I and Phase II laboratory analytical results for the soil samples collected. at each site
were screened against applicable risk-based threshold levels for those compounds
identified in Chapter 391-3-15 of the Georgia Department of Natural Resources (GDNR)
Rules for Underground Storage Tank Management. Phase I and Phase H analytical results
for the groundwater samples collected at each site were screened against federally
mandated Maximum Contaminant Levels (MCLs) for those compounds identified by the
GDNR. The screening results for both soil and groundwater samples were used to
delineate the nature and extent of contamination at each UST site.

1.2 Project Objectives

The scope of the project involved performance of initial characterization activities relative
to the GDNR Underground Storage Tank Management Program regulations at 57 sites,
and preparation of CAP-Part A reports as required based on the investigation results. The
overall purpose of the site investigations was to determine the nature and extent of soil
and groundwater contamination exceeding regulatory screening criteria, and to determine
if additional characterization sampling was necessary to complete delineation of
contaminant. extent. Additional sampling requirements were defined in the Site
Investigation Plan section of the CAP-Part A reports. CAP-Part A reports were not
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prepared for those preliminary groundwater sites where soil and groundwater
contamination was documented to be below applicable regulatory screening criteria.

Specific requirements for the preliminary groundwater and CAP-Part A investigations
were defined in the Georgia Underground Storage Tank (GUST) CAP-Part A guidance
document GUST-7A (issued November 1995), the project Work Plan, and subsequent
work plan revisions developed by the U.S. Army Corps of Engineers (USACE)-
Savannah District for the project. In summary, the objectives of the project were as
follows:

1.

Determine the vertical extent of Total Recoverable Petroleum Hydrocarbon (TRPH)
contamination below UST sites designated for preliminary groundwater
investigations. Determine if benzene, toluene, ethylbenzene, xyleme (BTEX), or
polyaromatic hydrocarbon (PAH) compounds were present at concentrations
exceeding screening criteria.

Determine the horizontal and vertical extent of BTEX or PAH contamination
exceeding threshold levels in soil below UST sites designated for CAP-Part A

investigations. Determine horizontal and vertical extent of BTEX or PAH
contamination exceeding MCLs in groundwater at these sites.

Delineate soil and groundwater contaminant plumes where present.
Determine groundwater flow direction for all sites included in the project.

Prepare No Further Action reports and CAP-Part A reports for the various UST sites
as deemed appropriate from the information gathered.

The general quality assurance (QA) objectives of the project are as follows:

1.

Ensure that the method used for borehole drilling will allow for collection of soil
samples representative of surface and subsurface soil contamination conditions, and
for description of the hydrogeologic environment.

Ensure that the method used for collection of groundwater samples will allow for
collection of samples representative of water table contamnination conditions.

Ensure that sampling methods used for soil and groundwater collection minimize
alteration of contaminant concentrations, and that drilling and sampling equipment
decontamination methods prevent cross-contamination between sampling locations.

Ensure that field measurement and analytical laboratory results are accurate,
representative of site conditions, and fulfill data quality objectives (DQOs) defined for

the project.



The first three QA objectives were accomplished through implementation of the
procedures and requirements described in the Work Plan and associated Field Sampling
Plan. The fourth QA objective was accomplished through data management practices,
associated internal laboratory QC analyses, related procedures and requirements-defined
in the Chemical Data Acquisition Plan (CDAP), and through collection and analysis of
field quality control (QC) samples.

1.3 Project Implementation

Phase 1 field work was initiated and completed by Science Applications International
Corporation (SAIC) in September 1996. Phase II field work was. initiated and completed
by SAIC in December 1996. A project-specific Site Health and Safety Plan was
compiled for the work completed by SAIC and sub-tier contractors. Ms. Patty Stoll was
designated as Field Manager for the project. She was responsible for the collection of
samples in accordance with the work plan, completion of the Daily Quality Control
Reports (DQCRs), coordination of site access, shipment of samples to the laboratories,
and documentation and correction of problems as they occurred. Quality Control Officer
for the project was Ms, Sharon Stoller. She was responsible for data quality control for
the SAIC sampling effort. This included, but was not limited to, validation of both field
and laboratory data in accordance with the Geological Data Acquisition Plan (GDAP), the
CDAP, and the Work Plan. As laboratory and analytical data coordinator, Mr. Nile
Luedtke was responsible for maintaining analytical files for the project, approval of
payment invoices from the laboratories, and documentation and correction of problems as
they occurred. As the SAIC project manager, Christopher Potter was responsible for
overall project success, budgetary control, USACE interfaces, and completion of
Monthly Progress Reports (MPRs).

One analytical laboratory was used by SAIC for testing samples collected by SAIC
personnel during both the Phase I and Phase II investigations. General Engineering
Laboratory of Charleston, South Carolina completed all groundwater and soil analysis for
BTEX, PAHs, gasoline range organics (GRO), diesel range organics (DRO), and TRPH.
The laboratory used U.S. Eavironmental Protection Agency (EPA) analytical methods
and is validated through the USACE Missouri River Division (MRD) laboratory review
process. The QA laboratory for the entire project was the USACE South Atlantic
Division (SAD) Laboratory in Marietta, Georgia.

1.4 Purpose of This Report

Environmental data must always be interpreted relative to known limitations and intended
use. As can be expected in environmental media of this type, there are areas and data
points where the user needs to be cautioned relative to the quality of the ‘project
information presented. The data validation process and this data quality assessment are
intended to provide current and future data users assistance throughout the interpretation
of these data.



The purpose of this QCSR is to describe Quality Control (QC) procedures followed to
ensure data generated by SAIC during the investigations at Fort Stewart would meet
project requirements, to describe the quality of the data collected, and to describe
problems encountered during the course of the study and their solutions. A separate QA
report will be completed by the SAD Laboratory covering data generated from SAIC
collected samples remanded to their custody.

This appendix provides an assessment of the analytical information gathered during the
course of the Phase I and Phase Il UST investigations and documents that the quality of
the data employed for the CAP-Part A reports met the objectives. Evaluation of field and
laboratory QC measures will constitute the majority of this assessment; however,
references will also be directed toward those QA procedures that establish data
credibility. The primary intent of this assessment is to illustrate that data generated for the
UST .investigations can withstand scientific scrutiny, are appropriate for their intended
purpose, are technically defensible, and are of kmown and acceptable sensitivity,

precision, and accuracy.

Multiple activities were performed to achieve the desired data quality in this project. As
discussed in the text, decisions were made during the initial scoping to define the quality
and quantity of data required. DQOs were established to guide the implementation of the
field sampling and laboratory analysis. A QA program was established to standardize
procedures and to document activities. This program provided a means to detect and
correct any deficiencies in the process. Upon receipt by the project team, data were
subjected to a verification and validation review that identified and qualified problems
related to the amalysis. These review steps contribute to this final Data Quality
Assessment (DQA) that defines that data used in the investigation met the criteria and are
used appropriately.

2.0 QUALITY ASSURANCE PROGRAM

A CDAP was developed for this project and was included as one of several subplans with
the overall project Work Plan. The purpose of this document was to enumerate the
quantity and type of samples to be taken to inspect the various sites, and to define the
quantity and type of Quality Assurance/Quality Control (QA/QC) samples to be used to
evaluate the quality of the data obtained.

The CDAP established requirements for both field and laboratory QC procedures. In
general, field QC duplicates and QA split samples were required for each environmental
sample matrix collected at sites being investigated at a frequency of 10%; volatile organic
comipound (VOC) trip blanks were to accompany each cooler containing water samples
for VOC determinations; and analytical laboratory QC duplicates, matrix spikes,
laboratory control samples, and method blanks were required for every 20 samples or
less of each miatrix and analyte.



A primary goal of the QA program was to ensure that the quality of results for all
environmental measurements were appropriate for their intended use. To this end, a
CDAP and standardized field procedures were compiled to guide the investigation.
Through the process of readiness review, training, equipment calibration, QC
implementation, and detailed documentation, the project has successfully accomplished
the goals set by the QA Program.

2.1 Monthly Progress Reports

An MPR was completed by the SAIC Project Manager for every month during project
implementation. The MPRs contain the following information: work completed, problems
encountered, corrective actions/solutions, summary of findings, and upcoming work.
These reports were issued to the USACE-Savannah District Project Manager and may be
obtained through their office.

2.2 Daily Quality Control Reports (DQCRs)

The Field Manager, Patty Stoll, produced all Daily Quality Control Reports. These
include information such as, but not limited to, sub-tier contractors on site, equipment on
site, work performed summaries, QC activities, Health and Safety activities, problems
encountered, and corrective actions. The DQCRs were submitted to the SAIC and
USACE-Savannah District Project Managers, and are on file in their offices.

2.3 Laboratory "Definitive" Level Data Reporting

The CDAP for this project identified requirements for laboratory data reporting and
identified General Engineering Laboratories as the laboratory for the project. EPA
"definitive" data have been reported including the following basic information:

laboratory case narratives

sample results

laboratory method blank results

laboratory control standard results

laboratory sample matrix spike recoveries
laboratory duplicate results

surrogate recoveries (BTEX, GRO, PAHs, DRO)
sample extraction dates

sample analysis dates

Hp@ e Ao o

This information from the laboratory, along with field mformation, provides the basis for
subsequent data evaluation relative to sensitivity, precision, accuracy, representativeness,
and completeness. These have been presented in Section 4.0 of this appendix.



3.0 DATA VALIDATION

The objective when evaluating the quality of the project data is to determine its usability.
The evaluation is based on the interpretation of laboratory QC measures, field QC
measures, and the project DQOs.

This project implemented the use of data validation checklists: to facilitate laboratory data
validation. These checklists were completed by the project-designated SAIC validation
staff and were reviewed by the project laboratory coordinator. Data validation checklists
for each laboratory sample delivery group (SDG) have been retained with laboratory data
deliverables by SAIC.

3.1 Field Data Validation

DQCRs were completed by the Field Manager. The DQCRs and other field generated
documents such as sampling logs, boring logs, daily health and safety summaries, daily
safety inspections, equipment calibration and maintenance logs, and sample management
logs were peer reviewed on site. These logs and all associated field information have
been delivered to the USACE-Savannah District Project Manager and can be obtained
through their office.

3.2 Laboratory Data Validation

Analytical data generated for this project have been subjected to a process of data
verification, validation, and review. The following describes this systematic process and
the evaluation activities performed. Several criteria have been established against which
the data are compared and from which a judgment is rendered regarding the acceptance
and qualification of the data. Because it is beyond the scope of this report to cite those
criteria, the reader is directed to the following documents for specific detail:

s SAIC Technical Support Contractor QA Technical Procedure (TP-DM-300-7) Data
Verification and Validation;

¢ Region I EPA - Laboratory Data Validation, Functional Guidelines for Evaluating
Inorganic Analyses;

s Region I EPA- Laboratory Data Validation, Functional Guidelines for Evaluating
Organic Analyses; and

e Work Plan for Preliminary Groundwater and Corrective Action Plan - Part A & Part
B Investigations at Former Underground Storage Tank Sites, Fort Stewart, Georgia,

August 1996.

Upon receipt of field and analytical data, SAIC verification staff performed a systematic
examination of the reports, following standardized data package checklists, to ensure the



content, presentation, and administrative validity of the data. Discrepancies identified
during this process were recorded and documented using the QA program Analytical
Data Nonconformance Report (ADNCR) and Nonconformance Report (NCR) systems.

In conjunction with the data verification, and if standardized laboratory electronic data
diskettes were available, the diskette deliverables were subjected to review using SAIC
Electronic Data Deliverable (EDD) review software. This software performed both a
structural and technical assessment of the laboratory-delivered electronic reports. The
structural evaluation ensured that all required data had been reported and contract
specified requirements were met (i.e., analytical holding times, contractual turnaround
times, etc.).

During the validation phase of the review and evaluation process, data were subjected to
a systematic technical review by examining all field and analytical QC results and
laboratory documentation, following appropriate guidelines for laboratory data validation.
These data validation guidelines definé the technical review criteria, methods for
evaluation of the criteria, and actions to be taken resulting from the review of these
criteria. The primary objective of this phase was to assess and summarize the quality and
reliability of the data for the intended use and to document factors that may affect the
usability of the data. Data verification/validation included but was not necessarily limited
to the following parameters:

Inorganic Organic

Data completeness Data completeness
Holding times Holding times
Calibration Calibration.

- Initial - Initial

- Continuing - Continuing
Blanks Blanks
Sample results verification Surrogate recovery

Matrix spike recovery

Field duplicate sample analysis

Laboratory control sample analysis Internal standards performance
Furnace atornic. absorption QC

(when implemented)

Detection limits Compound quantitation and
reported detection limits
Secondary dilutions Secondary dilutions

As an end result of this phase of the review, the data were qualified based on the
technical assessment of the validation criteria. Qualifiers were applied to each field and
analytical result to indicate the usability of the data for their intended purpose.



3.3 Definition of Data Qualifiers (Flags)

During the data validation process, all laboratory data were assigned appropriate data
validation flags and reason codes. Validation flags are defined as follows:

“U” When the material was analyzed for, but not detected above the level of the
associated value,

“J”  When the associated value is an estimated quantity, indicating there is cause to
question accuracy or precision of the reported value,

“UJ” When the analyte was analyzed for, but not detected, above the associated value;
however, the reported value is an estimate and demonstrates a decreased
knowledge of its accuracy or precision.

“R” When the analyte value reported is unusable. The integrity of the analyte's
identification, accuracy, precision, or sensitivity have raised significant question
as to the reality of the information presented.

SAIC validation flagging codes have been provided in Attachment 1 of this. appendix,
while copies of validation checklists and qualified data forms are on-file with the
analytical laboratory deliverable.

3.4 Data Acceptability
3.4.1 Phasel

A total of 749 environmental seil, groundwater, and field QC samples were collected
with approximately 11,000 discrete analyses (i..e., analytes) being obtained, reviewed,
and integrated into the assessment (these totals do not include field measurements and
field descriptions). The project produced acceptable results for over 99% of the sample
analyses performed and successfully collected all required investigation samples. Rejected
data were relegated to PAH determinations in one soil and two groundwater samples.

Table 1 presents a summary of the number of collected investigation samples for each of
the 26 general investigation areas. It also tallies the successful collection of appropriate
targeted field QC and QA split samples. Table 2 provides a summary of rejected analyses
grouped by media and analyte category. Copies of the project Chain-of-Custody forms
are provided in Appendices C-1 and C-2 of the CAP-Part A reports.

Through appropriate data verification, validation, and review, analytical information has
been identified as estimated and rejected. Analyses were estimated for several soil
samples due to missed analytical holding times. This occurred because of the need to re-
analyze these samples or it consisted of a time lapse of only a few days. Subsequently,
the data has been estimated, however, it is considered useable to the project. None of the



Table 1. Summary of Samples Collected

QA Split
Samples

~Field QC Samples—

Environmental Samples

Tank Area

‘Equipment

Soil
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Table 1. (Continued)
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Table 2. Summary of Rejected Analytes
(grouped by media and analysis group)

Media Analysis Group Rejected/Total Percent
Rejected

Soil BTEX Compounds 0/ 1,280 0.0
Diesel Range Org. 0/ 165 0.0
Gasoline Range Org. 0/ 165 0.0
PAH Compounds 9/ 5,432 0.2
TRPH 0/ 154 0.0
Subtotal 9/ 7,196 0.1
Groundwater BTEX Compounds o/ 735 0.0
PAH Compounds 34/ 3,084 1.1
Subtotal 34/ 3,819 0.9
Phase I Total 43/ 11,015 0.4
Soil BTEX Compounds 0/ 408 0.0
Diesel Range Org. o/ 28 0.0
Gasoline Range Org. 0/ 28 0.0
PAH Compounds 0/ 1,802 0.0
TRPH o 78 0.0
Subtotal 0/ 2,344 0.0
Groundwater BTEX Compounds o 212 0.0
PAH Compounds o/ 833 0.0
Subtotal 0/ 1,045 0.0
Phase II Total 0/ 3,389 0.0
OVERALL TOTAL 43/ 14,404 0.3



soil or groundwater BTEX, DRO, or GRO data were rejected. BTEX values were
estimated in various soil samples due to poor second column gas chromatograph (GC)
confirmation percent difference comparisons (>25%). None of the results were
extremely disparate and the data have been appropriately identified. Approximately 2%
of the DRO and GRO data have been estimated due to variable matrix spike/matrix spike
duplicate (MS/MSD) recoveries or continuing calibration variances, however, all data are
considered useable for the project needs.

A total of three sample's (1-soil, 2-water) PAH analyses have been rejected. Soil data
were rejected relative to internal standard deviations, while groundwater data were
rejected due to extremely poor surrogate standard recoveries. Additional PAH data have
been estimated due to less extreme variation in these same control parameters. All
rejected results reflect a tendency to ‘exhibit extreme negative bias and were therefore

unable to support the requirements of the project.

3.4.2 Phase I

A total of 181 environmental soil, groundwater, and field QC samples were collected
with approximately 3,400 discrete analyses (i..e., analytes) being obtained, reviewed, and
integrated into the assessment (these totals do not include field measurements and field
descriptions). This phase of the project produced acceptable results for 100% of the
sample analyses performed and successfully collected all required investigation samples.

Table 1 presents a summary of the number of collected investigation samples for each of
the 26 general investigation areas. It also tallies the successful collection of appropriate
targeted field QC-and QA split samples. Table 2 provides a summary of rejected analyses
grouped by media and analyte category. Copies of the project Chain-of-Custody forms
are provided in Appendices C-1 and C-2 of the CAP-Part A reports.

Analytical information has been identified as estimated where necessary. Analyses were
estimated for three water samples due to missed analytical holding times. These consisted
of a time lapse of only a few days. Subsequently, the data have been estimated, however,
it is considered useable to the project. None of the soil or groundwater BTEX, DRO, or
GRO data were rejected. BTEX values were estimated in various soil samples due to
poor second column gas chromatograph (GC) confirmation percent difference
comparisons (>25%). None of the results were extremely disparate and the data have

been appropriately identified.
4.0 DATA EVALUATION

4.1 Accuracy

Accuracy provides a gauge or measure of the agreement between an observed result and
the true value for an analysis. Analytical accuracy is evaluated by measuring the
agreement between an analytical result and its known or true value. This is generally



determined through use of Laboratory Control Samples (LCSs), Matrix Spike (MS)
analysis, and Performance Evaluation (PE) Samples. Accuracy as measured through the
use of LCSs determines the method implementation accuracy independent of sample
matrix. They document laboratory analytical process control. Accuracy determined by the
MS is a function of both matrix and analytical process. Tables 3 and 4 present average
LCS recovery values for the various parameters under investigation during these studies.
Method blank surrogate compound recoveries and method blank target compound spiked

analyses are two forms of laboratory control sample analyses. Table 5 consolidates the

average sample matrix spike (MS) recovery values for BTEX, GRO, PAH, DRO, and
TRPH parameters.

Volatile Organic Compounds

Volatile organic compounds (BTEX) LCS recovery, surrogate recovery, and MS
recovery information provide measures of accuracy. Recoveries determined for
laboratory volatile organic method blank spike and method blank surrogate analyses
indicate the analytical processes for both GC and gas chromatograph/mass spectrometer
(GC/MS) procedures were in control. Individual sample surrogate recoveries and sample
MS recoveries indicate analytical accuracy for these compounds was in control and the
data are usable.

Phase [

Average method blank surrogate recoveries (Table 3) were all within 80 to 100% for the
volatile analyses. Summaries in Table 4 show average soil and water LCS values range
from 94.8% to 104.1%, while all recoveries were within 80 to 120% for the four target
compounds.

BTEX sample MS recoveries (Table 5) indicate analytical accuracy was in control with
average soil MS recoveries of 105.5%, 97.6%, 97.7%, and 88.2% for benzene, toluene,
ethylbenzene, and xylenes, respectively. Average groundwater sample MS recoveries for
benzene and toluene were 104.9% and 93.5%, respectively. The wider range of spike
recovery observed in actual environmental samples is indicative of matrix heterogeneity
variations, especially when dealing with soil matrices.

Phase 11

Method blank surrogate recoveries for Phase II analyses (Table 3) were also within 80 to
100% for the volatile analyses. Summaries in Table 4 show average soil and water LCS
values range from 88.1% to 104.5%, while all recoveries were within 75 to 120% for the
four target compounds.

BTEX sample MS recoveries (Table 5) indicate analytical accuracy was also in control
during Phase II activities, with average soil MS recoveries of 94.0%, 108.6%, 87.8%,
and 92.4% for benzene, toluene, ethylbenzene, and xylenes, respectively. Average
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groundwater sample MS recoveries for benzene and toluene were 98.4% and 97.2%,
respectively. Phase II analyses exhibited only a slightly wider range for sample matrix
spike recovery than LCS results, with a low of 66% and a high of 142%. The wider
range of spike recovery observed in actual environmental samples is indicative of matrix
heterogeneity variations, especially when dealing with soil matrices.

Polyaromatic Hydrocarbon Compounds

Phase I

Average LCS percent recovery values for PAH compounds in soils and waters range
from 77.8% to 88.8%. These values are well within the normally accepted advisory
limits established by the analytical methods. They are also within project accuracy goals
of 30 to 140% for semivolatile compounds. None of the soil data required qualification
based on the LCS, while only a few of the groundwater samples required qualification as
estimated due to low LCS recoveries. Methed blank surrogate recoveries (Table 3) were
all well within acceptable ranges for semivolatile compounds. Re-enforcing the analytical
process was in control.

Sample MS' information (Table 5) for PAH compounds parallels LCS data, with the
overall accuracy for these measurements being considered acceptable.

Phase 11

Method blank surrogate recoveries, LCS values, and sample matrix spike recoveries
combine to document the overall accuracy of Phase II data. As presented in Tables 3, 4,
and 5, method blank surrogate average recoveries range from 72.7% to 85.5%, LCS
average recovery values range from 81.8% to 92.9%, while sample MS recoveries range
from 74.5% to 76.6%.

Gasoline Range, Diesel Range, and Total Recoverable Petroleum Hydrocarbons
Phase 1 and 1

The laboratory analytical process for these measurements in both Phase I and Phase II
was demonstrated to be under control by maintaining a general 50 to 150% LCS percent
recovery for both water and soil matrices. Average method blank surrogate recoveries
were maintained in the range of 80 to 120%.

Matrix spike information demonstrated acceptable accuracy control for both soils and
waters. A few low soil MS recovery values did cause some data to be estimated. During
data use and interpretation, these values present the possibility of providing false negative
results and must be interpreted relative to validation flags placed on the data.



4.2 Precision
Laboratory Precision

As a measure of analytical precision, Tables 6 and 7 contain average relative percent
differences (RPD) for laboratory duplicate sample pairs for the various analytical groups.
Data are presented for parameters where both values meet or exceed five times the
project required detection limits for that analyte. TRPH duplicate pairs evaluate actual
sample concentrations while other organic duplicate pairs compare MS and MSD values.
As the RPD approaches zero, complete agreement is achieved between the duplicate
sample pairs. Sample homogeneity, analytical method performance, and the guantity of
the analyte being measured all contribute to this measure of sample analytical precision.

Soil and water precision are considered acceptable when the RPD does not exceed 40.
This limit was not exceeded for most analytes. All average RPD values were well within
this criteria, with only one average RPD exceeding 15%. In only a few instances did
individual duplicate comparisons fall outside the criteria as demonstrated by the
maximum RPDs presented. RPD values are quite good for these samples and reflect great
effort on the part of the field and laboratory teams {0 homogenize the samples prior to
aliquotting and analysis.

Duplicate comparison for those data within five times the reporting level have also. been
reviewed and evaluated. Acceptance limits for these data were set at £+ two times the
reporting level. In all cases, laboratory duplicate comparison at these low levels were in
a'gr_eemént.

Individual data points affected by poor precision measures appear in the data set qualified
as estimated, when necessary. The precision for those data is considered acceptable and
has been determined to be useable for project objectives.

Field Precision

Field duplicate samples were collected to ascertain the contribution to variability (i.e.,
precision) due to the combination of environmental media, sampling consistency, and
analytical precision. Field duplicate samples were collected from the same spatial and
temporal conditions as the primary environmental sample. Soil samples were collected
from the same sampling device after homogenization for all analytes except BTEX.

Tables 8 and 9 provide a summary of soil and groundwater field duplicate comparisons
by analyte. The tables present both absolute difference and RPD evaluations for field
duplicate measurements. RPD was calculated only when both samples were >5 times the
analyte reporting level. When one or both sample values were between the quantitation
Jevel and 5 times the analyte reporting level, the absolute difference was evaluated. If
both samples were not detected for a given analyte, precision was considered acceptable.
Only duplicate pairs having measurable values are included in the tabulation.



na

HdiL
B[qEIoAGOSY [WID,

s Ll £ ¥6 9 El 0 gs
147 9t i) L'l 1Z 61 T 99 HNIYA
11 SE 0 o8 |+ os 1 90l dNIGHIJIVNIOY
[ SUOQIUI0IPA] onjull )

[4 81 9 0zl 1z ¥ 0 €L
- - - - 81 L1 0 L9 SHNATAX
- - - - 81 | ¥4 0 6L HNdZNAdTAHLT
- - - - 81 0z 0 oL HNHNTOL
- - - - 81 [#4 0 L HNIZNAd
N add i add N @ add  ady ssdpuy

XE upy edmoay XBN Uiy aFereay

08 Tios
T=send

(@) souazagI(] W] aAnE]Ry aesrjdngg
aNIdg XLEN Yue|g POyIa] - uonenjeas sjdures jonuo) A101B1008T -9 9jqe]



(ponunuo)) -9 J[QeL

6 6 0'6 £ ol I €y HNIL
nJ FGUFACY 910,

- - - - - - - oxd
T0aI0 e

- - - - - - - HNAIAd

- - - - - - - ANFHIIVNHOV
] ¥ PAH oREIoIRATC,

rAl ZI 02l ¥ Z1 ¥ €6 o¥o

. mmﬁdumo mucdﬁ 05—030

- - - 1 0 0 0'0 SANTTIAX

- - - 1 1 I 0’1 ZN3ZNESTAHLE

- - - z 9 [ [ gNdn1oL

- - - T [ £ o'y ANIZNAA

T SIE[OA

add adsd ad N ad ady add sLsA[RUY

'3 "W edwiaAy KRN W edwaay
I1EM, LS
[ssed



- - 11 67 0 SIr HIL,
SJUETIA %o
(4 74 (] #'6 6 98 8 AL oda
B3I 330vy [5id
£E 8¢ 0 S¥l |14 8z 0 T3 HNTYA.
4 § s 0 gl | £4 9z 0 [%] ANAHIIVNEOV
{THVd) FUCQIeS0IPA ] SRVIIOIVA[O]
z ¥1 9 0’01 4 91 0 6927 : o¥o
o[ 0O Sdlvy 2UIfosuy
- - - - 1z ¥z 0 08 SANTTAX.
- - - - 12 T 0 oL ANSZNIdTAHIA
L1 ¥ 0 ¥'1 1T g€l 0 TEl ANENTOL
Ll 6 0 6€ 1T 1z 0 T9 HNAZNAd
spunoduio]) SMedI0) S[HE0A
N add add adqy N aqd  add add stekjuuy
XN ‘mp afuray XE Ul 98smioay
M, [os
T3sed
() 2PurINq

Juad1ad dAnejay - uonenjeay ajedijdng 1o steoridng sxidg xepy spdueg

"L 9Iqe],



(panupuo)) -/ 9[qel,

3 GUIDA 90,

91 1 '] 1 4 T 0z
131 i rAlS L 91 z SL ANTIAS
61 0 v'6 L FAS 4 ¥y ANFHLIVNIOV
(PHVdJ 160qIe00IpAH] SHWHOIvA[O
1 T 0z £ ¥z I L6 0do
SOIUBSI() 20uUvy JUIOssLy
- - - 9 6 0 €7 SHNHTAX
- - - 9 8 z TS HNEZNAG TAHLT
ot 0 6T L L z &) ANANTOL
(1] 1 (3 L L 0 LE ANAZNAH
aqd aid  add N add add  add stRAeuy

N ‘W edueay Xe Wy e8wioay

IEm oS
T 3sed



193] togadap pastodar aip X¢ Uwp owadd wr oswdiio opeoydnp pus [aas] Bopoopp papiodal ot X ¥ ON[EA SUO 1S TV = siqudacoviiny  O¥Nn
'[P Uopaap parsodas ayy X € Uppmas 33 Uomreduos apeondnp puw [9A% UOoNP pastodal o XG> 1 SN[EA GO N3] T = Jqudaa0y .

* % % »

LI B B IR B B B N A )

»

* R RN R KRR RN TRH NN

LR BE S B BN BN BE BN BE BN SR BE B EE OBE N *

[ ]

# % & #

L
*

L B K I KR BN K BN B BN B NN R
LN SN BN B Y B B I I N O N B )

£ 141!

921 86

OVNN »

6S

LEE BE R NN BN BF B AN A A AN N

ETE

ANTLANEAC Y N)oZNag
ANFOVHHLNV{U WOZNEFId
INFIAA(PO-E'T TIONHANI
HNTIAL()OZNAT
ENFHLNVIONTI(DOZNA
ANEHINYVEON TH{D0ZNTd
HNASANHD
HNEOVEHINV(F)OZNIS
ANTAA]

ANTFHENVIONTd
ENHOVIHINY
HNTIHLNVNEHL
ANTHONTS
SNEHLHIYNIOV

NI TAHLHIYNADV

AN TVHIdAVNOYOTHOT
ANTTVHLHAVN

SANATAX
HNJZNDaTAHLE
BNANTOL
HNHZNAd

(%)aaa
CHEOTT/NAE0TT
3 way

(xlaau
£atiSL/Iacosl
H sy

(x¥adqd
£450S /195051
ArH vy

(%axd (®)ady
EEPOEO/TAPOED EVPOLO/TVHOED
o way D sy

{(%)aad
EVIDIO/EVIOIO
Y vy

sis[euy [ aseyq

30UIJJI(] ANJOSqY

PUB ((IdY) S2USIRYJI( M22I2g SANE[Y - UCHEN[EAT Jeai[dn(g ppatg 10§ °g 9[qey



“[Pas] voRoaRp pavtodal ot X¢ uwy 35peard 5 nosreduios SRONANP PUY [AY] UCKIRP PIROdRX 91 X$> £ IN[RA SUD W JY = Sjqudeovuy  DVNN
“Joas] uonoIep pauedal 3y X Ui 51 uosLiadioo apeoridnp puw [aas] uopoapp paodas At XG> ST ON[RA S0 WY Ty = d]qudsooy *

o
m

[»)

» * % B N &

% % ¥ &

NEoRE BN RN N BN

SEl

A lE BE SRR N N IR R B AN

8

# & # & & &

% & % % N % B # B N ¥ B & ¥ & ¥ & v@

bl
W

% & & &

©y
-

OVNN

L AR BE BN N NN BN BN J

4
-
-y

»
LR BE S BN N I N R NECOEE UK BN N K N A 2

L L I

8I1 8T

» 9L
L81 (47
'Y 13}
ﬂmm Sn

L B R I B R N NN A R BN R A

. ™M & 6

ANT'TANEd(rY' N oZNAd
ANHOVIHLNY(Y $)OZNIgId
ANFHAA(P*-€'Z DONTANI
HNFUA($)OZNad
HNAHLNVEONH(D0ZN3d
ANTHLNVEONTHDOZNEL
ANTSAUHD
ANBOVYHINV{(?)OZNTd
ANTYAd

INFHLNYYON I
ANHOVHHLINY
ANTHHLENYNGHd
INTHon T
ANSHLHIVNIOV
HANFTAHLHIVNIOV
HANFTVHIIVNOIOTHD-T
ANATYHLHIVN

ﬁwm,—d.nc nnoeuuem;mm omumEEuM—oN

#3TudIp oa0vy Sm[osvn)

SANEIAX
ANGZNATTARLA
aNINTOL
ANJZNES

L) spUnodoo,) olUesI( SJHE0A

(%)add
£IE06E/TIE06E
L Wiy

(w)aad
£DT0PE/IDIONE
d sy

(®)aad

(w)add (w)adad

EVIOPEIEVIOPE €AI0OC/TAIO0E €AI00E/THI00E

U sy

N &1y N way

(%)add
£DE0TT/TIL0TT
A way

sisAfeuy [ aseyd

(panunuo)) '8 3qeL,



A% BomaRp pautodal ol X U 3078 sf uospredinos aofdnp puE [aa9] uonooip ponodal o X§> 5 ON[EA QU0 W Iy = oqudsan  DVNN

"1PA3Y uopRapp papodas 3 X¢ U o uoseduico aieondnp puw [9A0) uoRovep panodal o) X§> B SRBA SUO E9] Y = SjquKacoy *
- £l 9% - - (1} 1] OQEI0IP o 0,

13 - - » €8 - -

* * - » * * . AN TAYHIC Y ' ToZ NS

. * . * * * . ANSOYHHLNV(Y'Y)OZNEHIA

* » & * » * * ANFHAA(P-€'T VONFANI

* P * * * * * ENTIAI®OZNTG

* » * * » * * HNFHINVIONTI(NOZNI"

* P * * 2 % * ANTFHINVYONTIHDOZNAE

* * * » » * - HNISAUHD

* - * . * * * ANTOYHHINV(®)OZNA]

9 * = » ™ » * HNTYAd

* - * » * s » HNZHLINVEONTA

* ™ = » * . = ANAOVEHLNY

S * * » By £E * HNHIHLNVNHHd

. ® * = * 2 s ANJHONTA

* * . * 62 ™ <5 HANdHLHAVYNZOV

* * * * * » * AN TAHLHIVNIOV.

. ® » * - * » INT'TVHLIVNOUOTHDT

¥ * = * St [ s HANHTVHLHAVN
L9 - - Ll s - -

(174} » » * (3 4 81 €01 SENTTAX

8 » * * 8y oF S6 dNAdZNIETAHLA

JVNN . » * 18 * ® dNANTOL

» ® * » vl s * dNAZNAd

) SPUNOAWIo,) SUESI() STHE[OA

CATERY: - (@®)aad @)aay ®)asd @)add (%)add (%)add sisAjeuy | aseyq
CAIOVS/TAIOPS CAN0PY/IAIONY EVIOPF/IVIOYY E£ASOTH/ TAE0Ty €AEOTH/IACOZY £AZOOP/IAZOOP E£DTO0P/TIDTOO0N
A By M By M By A sy A wIy J vy € Ry

(panunuo)) g 3qeL



“Joas] GoneewRp porodal iy X¢ U Jopeasd oy nospvdwod amwogdnp UV [9A9 UOIRSRP PaNodal 31 X§> B SOJ¥A QUG Wed] Ty = djquidacouur)

JVYNN

"[oA% UOROoRp popiodal oy} X§ UIHA §F uosuuduios sisogdnp puw JoAd UOROSP pouiodat ay) Xg> 31 oN[UA 0 1883 3y = 2[quida0Y .

6E

& # % N & & % %

-

14

¥01
L9

RN R N N

oW R OB ONOB OB BN N RS RED N o

]
L -

!EC

[1

# % % % % B % BN B BB B B & & 8

# # # N

gr

* I~ N

LR BN K BE N R BE R N AR R BN B B

sel

" EEREEE NI I I I

TR I N RN B R R BE R B B B AN

L BN

OGIeSIPAT Wra{onpd 1930],
BTG B

ANFTANEI('Y'I)OZNEY
ANHOVHHINV(Y'S)OZNEEId
ANTAAL(P-E'T NONIANE
ANFTIAI(EIOZNTE
ANFHINVYONTI(V0ZNTd
ANHHINYEONTHQOZNTd
HNZSAHHD
HNIIOVIHLNV(®)oZNad
ANTHAL

ANFHINVHONT
ANEOVHHLNY
ANTUHLNYNTHS
ANTION 1A
ANFHLHIVNHIV
ANTTAHLHIVNGOY
ANTTVHIIVNOJOTHOZ
ANTTVHLHIVN

SHINTTAX
dNdZNddTAHLY
HNENTOL

ANIZNId
SpUNGGU0,) OusaI0) S[B[OA

(%)aad
CESO0E/TASO0E
N Iy

(%}aau
EVS00E/TVS00E
N wy

(%)adu
£IE097/1D€097
W way

(%)aad

EVEOITIIVERST

W =Ry

(x)add
£4£080/19€080
q vy

(%)aay
EYE080/TVEDSD
q vy

sisAjeuy If 2seud

(panupuo)) g 3lqel



PA3] ioRaatp patodar oy Y tey xvaad 1 uosuedioo arsopdnp pire oAy Bomoowp pastodar Y1 XG> § N[UA 9UOC U Y = jqumdacovupy

DYNN

1A% UoRaoap paptodas s e uigm 5T uostedioo ayeondnp puw 243] Uomsowp poyodal o X5 > 51 IN[UA 330 158 Ty = Sfquidacay »

-

L R N I B N NI RN

€6

-y
i

~t
Giugi:g&'lﬁl&uuadu

B R KRR RN NN R R RE RN

JVYNN

€8 -

(R E R E R R
LR R R I B R I R R Y

* &4 % =

LEE K IR B A A N e N E R

L B B

B30I, T¥10
opuRdiQ [

HENATAIHIC Y NozZNTT
ANSOVHHINY(' Y ozNgdaIg
ANTIALP>£'Z' DONHANI
HNTIAI()OZNEL
HNFHINVYONTI(MOZNAg
ANTFHLINVHONTHQOZNIT
HENESAYHD
HANEOVUHINV(®0ZNAd
HNTIA]

ANTHINVION TS
BENJOVIHINY
ENFUHINVYNAHI
ANTIONTI
ANFHLHIVNIDOV
HNETAHLHIVNADY
HNATVHLIVNOYOTHOT
ANFTYHLHIVN

SHNATAX
HNEZNHS'TAHLE.
dNANTOL
HNEZNHd

®%)aay
€D508P/10508¥
X vy

(CATRY: |
€HS08Y/ 19508y
X way

{%)aay
£DS0EP/1DS0EY
A vy

(x)aay (®)aqua
CHSOEN/THSOEY £IE0EE/IDE0EE
Ay O vy

{#%)adaa
SVEOCE/IVEOES
0O vy

siskleuy I aseyq

(panupuoD) g 9|qe],



"JoAS] topaxop poviodar Sy Xg Uy Jayed f vospudited sjkondnp puv [9A3] BORSRP Pokodal o X$> 57 ON[WA U0 I8Vl 1V = Jqukisoonun DV

“JoA3] UORSRp papiodas sy X UnyEA 51 uosuediuos swondnp puw [aas] uoRookp popodal S X§> 1 ONfRA U0 I IV = JqudNy *
® * * x * * * ANTTAEA('Y'A)OoZNET
* * % * * » * HNADVHHLN V' )OZNIHIA
° * * * s » » ANTIAA(PO-E'Z DONSANI
* - ax » # . s HNHIAL()OZNAY
* * » » ® . » ANFRINVIONTINOZNGG
® * P . = s . ANFHINVIONTDOZNET
* * # s » » ._ INHSAHHD
. . * » * » » HNEOVHHLNV(®)OZNHE
* * Y x * * * dNTIAd
* ® * * - * Y ANEGHINVION
* * * * » * * HNFOVUHLNY
* % » ® * * » ANFHHLNVNZHd
* * is » s * » dNZdOoNTd
* * * * - * » ANJHLHAVNZOV
* * * * " . * AN TAHLHIVNEDY
* * ®. & » » 8 HANFTYHLIVNOEOTHD-T
x * ¥ % » * % ANFTVHLHIVN

' * ¥ * % % % SHNHTAX

* # £ * - * * HNAZNdSTAHLA

* = 9 * * % * dNHNTOL

* x * % 1 ™ » dNZZNGd

SPUNOAWI0,) SUESi() S[E[OA

x)ada {x)adda {(B)aaAd &)aad (%)ada (»)aad {(%yadya sisAjeuy | aseud

PMTOPEIIMTOPE FPATHE/TMTONE PATOIT/TMTOIT PMIOST/TMIOOL FMO0ST/TMO0ST PMTOEI/ZMTOLT PMTOB0/TMATO80 )

o sy N wJY W w3y I way d/d Iy {q Ry (I exy

90UAXAJII(] 2INJOSqY puUE
(QD) 2ous1ay1(] WadIad dAnEjay - UOIEN[BAF dedI[dn(] PIAL] 199empunoln) “6 dlqel,



"[eA9] uoRRaRp papiodar aip g ey 131easd 91 vosmiedunes oyeidnp pu faas] uogperep portodal o X§> T ONTUA SO N Ty = Jqudacosun  JVNN

"PA9] UoRIRp patiodas ot XE UTA s ucsrsduico ajeonidnp pUv [IAS] UOHOoIop pauodaz A XG> 51 SA{RA OLO MRS Ty = S[quIda0ay *
. . » - *. . ANFTAYAA( ' ozZNTd
* » . . * * ANAOVEHLNV{ e }oZNEdIq
. * * ® * * INHYUAQ(P*-€'C DONHANI
- * * P » » HNTHAA(VOZNAD
» * * * * * ANFHLNVHONTI(00ZNAg
* . * * * * INFHLNVIONTI(Q0ZNad
2 * * * * * HANASA¥YHD
* * * . * * ANFOVEHLNV(¥OZNES
*® * - . * - HNTUHAL
¥ * * » = = ANHHLNVEON T
* » » - * » HNIOVIHLNY
* * ™ » * » ANTIHLNYNGHd
% % * * - * HNTION T
* * * % * - ANHAHLHAVNESY
* * * * » * dNATAHLHIVNIOY
- s » & » % ANGTVHLIVNOYOTHI-C
* * = * * » AN TVHLHIVYN

SHY SUOQIRIAIP, HmomudEEu 10,

* . * . & * SENATAX

¥ ™ . ™ x *x ANdZNEITAHLA

* * . - * * dNAdNTOL

* * * * * * dNAZNA4

SpuRGdio,) OMTHID FHOA

(w)aad (%)add (z)add ®)aad (%)aad (B)ady sisAJeuy If oseyq
PMEOES/TMEOCS FMSOLYIZMSOLY FAAEOORITMENY PMEOSTITME08T FMSOSTITMSOST gpneeﬂﬂgngﬂ
A vy M Iy L By O wry W sy q Ray

(panupuo)) ‘6 Jqey,



In order to review information, this datd quality assessment has implemented general
criteria for comparison of absolute difference measurements and RPDs. RPD criteria are
identified below. Absolute difference criteria were set at three times the analyte reporting
level.

RPD Evaluation Categories

Matrix Good Fair Poor Unacceptable:
Water <30% <60% <100% >100%
Soil <50% <90% <150% >150%

Soil field duplicate RPDs are considered Fair (51% =Good; 23 % =Fair; 24% =Poor, and
2% =Unacceptable), while absolute differences were predominantly within three times
the analyte reporting level criteria. Most groundwater analyte concentrations were not
high enough to provide RPD evaluation, however, absolute difference considerations
indicate a Good comparison for the data.

4.3 Sensitivity

Determination of minimum detectable values allows the investigation to assess the relative
confidence that can be placed in a value relative to the magnitude or level of analyte
concentration observed. The closer a measured value comes to the minimum detectable
concentration, the less confidence and more variation the measurement will have. Project
sensitivity goals were expressed as quantitation level goals in the CDAP. These levels
were achieved or exceeded throughout the analytical process. There were individual
exceptions that have generated qualification of the data or elevation of detections levels
when the original goal was not achieved. Variations observed were caused by fluctuations
in moisture content or the need to dilute high concentration analytes into linear range for
analysis. '

Variations in observed detection levels may affect the usability of some of the data for the
project. Moisture content and blank levels did not impact data usability, however, high
Jevels of individual compounds. did impact reported detection levels for benzene and other
organic compounds. In several instances, dilution factors of 100 were required to bring
contaminant concentrations into their analytical linear ranges. These levels of
contarination decreased the analytical sensitivity for the other analyses in that sample
fraction:

Table 10 provides an overview of elevated detection level frequency for the project.
Individual data point interpretation must consider the impact of elevated detection levels,
however, the low percentages of elevated detection levels produced during these studies
should minimize these issues. Less than 2% of BTEX data exhibit elevated detection



Table 10. Frequency of Elevated Detection Levels

Phase I - Soil
Total 2-10X  10-100X >100X
Detection Numberof Detaction  Detection  Detection
Analyte Units Leve!  Non-detects  Level Level Level
BTEX Compounds
Benzene UG/KG 5.00000 293 H] 15 0
Ethylbenzene UGKG 5.00000 260 1 ¢ 0
Toluene UG/KG 5.00000 197 3 9 0
Xylenes, Total UG/KG 5.00000 by 3 0 0
Gasoline Rﬁ:ge Organics
TPH-Gasaline Range Organics UGKG 102.00000 €2 1 0 0
Polynuclear Aromatic Hydrocarbons
2-Chioronaphthalens UG/KG 33000000 31 10 14 1
Acensphthenc UG/KG  330.00000 302 10 1n 0
Acenaphthylene UGKG  330.00000 309 10 13 2
Anthracene UG/KG  330.00000 310 10 14 2
Benzo(a)anthracens. UG/KG 330.00000 307 9 14 2
Benzo(a)pyrene UG/KG  330.00000 310 10 14 2
Bemzo(b)fluoranthenc UG/KG  330.06000 304 9 13 2
Benzo(gh,i)perylene UGKG  330.00000 310 9 15 2
Benzo(k fluoranthens UG/KG  330.00000 306 9 14 2
Chrysene UGKG  330.00000 307 9 14 2
Dibenzo{a,hlanthracene UG/KG 330.00000 313 10 15 2
Flucranthens UG/KG 330.00000 298 $ 11 2
Fluorene UGKG  330.00000 308 10 14 2
Indeno(1,2,3-cd)pyrene UGKG 330.00000 300 ] 14 2
Naphthalene UG/KG  330.00000 295 g 11 i1
Phenanthrene UGKG  330.00000 293 8 9 1
Pyrene UG/KG-  330.00000 291 5 10 2
Phase 1 - Soil
BTEX Compounds
Benzene UG/KG 5.10 99 1 0 6
Ethylbenzens UG/KG 510 21 0 0 2
Toluene UG/KG 5.20 34 o 0 6
Xylenes, Total UG/KG 5.10 86 0 0 0
Polynuclear Aromatic Hydrocarbons
2-Chloronaphthalene UG/KG 335.00 104 0 3 1
Acenaphthene UG/KG 335.00 104 0 3 i
Acenaphthylene UG/KG 335.00 104 0 3 i
Anthracene UG/KG 335.00 104 0 3 1
Benzo(a)anthracens UG/KG 335.00 105 0 3 1
Benzo{a)pyrene UG/KG 335.00 105 0 3 1
Benzo(b)fluoranthene UG/KG 335.00 105 0 3 1
Benzo{g.huijperylene UG/KG 335,00 106 0 3 1
‘Benzo(k)fluoranthene UG/KG 335.00 106 o 3 1
Chrysens UG/KG 335.00 105 i} 3 1
Dibenzo{a hjanthracene UG/KG 335.00 106 v} 3 1
Fluoranthene UG/KG 335.00 103 0 3 1
Fluorene LIG/RG 335.00 104 0 3 1
Indeno{1,2,3-cd)pyrene LUG/KG 335.00 106 0 3 1
Naphthalene. UG'RG 335.00 100 0 3 1
Phenanthrene UG/KG 335.00 23 0 1 i
Pvrene UGKG 335.00 103 0 3 1



Table 10. (Continued)

Phase 1 - W
Total 2.10X  10-100X >100X
‘Detection Nummberof Detection  Detection  Detection
Analyte Units Level  Non-detects  Level Level Level
BTEX Compounds
Benzene uGlL 5.00000 99 1 2 1
Ethylberzene UGL 5.00000 103 1 o 0
Toluené UGL 5.00000 17 0 1] 0
Xylenes, Total ‘UG 5.00000 102 1 0 1
Polynuclear Aromatic Hydrocarbons
2-Chioronaphthalens UG/L 8.40000 176 9 24 4
Accnaphthene . UG/L 840000 169 9 2 4
Acerisphthylene UG/L £.40000 175 9 23 4
Anthracene. UG/L 8.40000 17 9 22 4
Benzo(a)anthracene UG/L £.40000 174 9 23 4
Benzo(a)pyrene UGL 8.46000 172 9 24 4
Benzo(biluoranthene UG/L £.40000 174 9 23 4
Benzo(p.h.i)perylene UG/L 8.40000 174 9 23 4
Benzo(k)Yfluoranthene UG/L 8.40000 175 9 24 4
Chrysene UGL 8.40000 173 9 22 4
Dibenzo{a,h)anthracene UG/L 8.40000 176 g 24 4
Fluoranthene UG/L 8.40000 166 9 19 4
Fluorene UGL 8.40000 161 8 18 3
Indéno( 1,2 3-cd)pyrenc UG/L 8.40000 175 9 24 4
Naphthalene UG/L 8.40000 136 3 10 1
Phenanthrene UGL £,40000 151 7 13 1
Pyrenc UG/L £.40000 162 9 17 3
BTEX Compounds
Benzene UG/L 5.00 43 0 [ 0
Ethylbenzene UG/ 5.00 42 0 0 0
Toluene UG 5.00 5 0 0 0
Xylenes, Total UG/L 5.00 43 0 0 0
Polynirclear Aromatic Hydrocarbons
2-Chloronaphthalene UG/L 10.00 47 2 2 1
Acenaphthene UG/L 10.00 47 2 2 1
Acenaphihylene UG/L 10.00 47 2 2 1
Anthracene UG/L 10.00 47 2 2 1
Benzo(a)anthracené UG 10.00 47 2 2 1
Benzo{a)pyrene UG/, 10.00 45 2 2 1
Benzo{b)fluoranthene UG/L 10.00 47 2 2 1
Benzo{g h.i)perylene UG, 10.00 47 p 2 1
Benzo(k)fluoranthene UG/ 10,00 47 2 2 1
Chrysene UGIL 10,00 47 2 2 1
Dibenzo{a.h)anthracene UGL 16.00 47 2 2 1
Fluoranthene UGL 10,00 47 2 2 1
Fluorene UGL 10.00 47 2 2 1
Indeno{!,2.3-cd)pyrene UGIL 10.00 47 2 2 1
Naphthalene UG'L 10.00 44 2 2 1
Phenanthrene UG/ 16.00 47 2 2 1
Pyrene UGL 10.00 47 2. 2 1



levels greater than 10X the norm, with approximately 8% of the PAH data exhibiting
elevated detection levels greater than 10X the norm.

Evaluation of overall project sensitivity can be gained through review of field blank
information. These actual sample analyses may provide a comprehensive look at the
combined sampling and analysis sensitivity attained by the project. Field QC blanks
obtained during sampling activities included samples of VOC trip blank waters and
samples of the final equipment decontamination rinse water. Summary information for
those blank determinations exhibiting detectable levels is presented in Table 11.

There were a2 minimal number of detected VOCs in project trip blanks. These were all
below their associated reporting levels and only just above the laboratory instrument
detection levels. These levels are not considered significant and have not caused data
qualification. Table 11 provides a list of those analytes observed in field blank samples. It
is therefore determined that VOC analysis has not been affected through the
transportation and storage process, and that the procedures and precautions used were
effective in preserving the integrity of the sample analysis.

Equipment rinsates document that effective decontamination of equipment has been
performed for those contaminants of primary interest to the project. No VOC or metal
parameters were above their associated reporting levels and only minor levels were
reported above the laboratory instrument detection levels. There is no indication that
cross-contamination has occurred nor has any data been gualified relative to these rinsates
(Table 11).

4.4 Representativeness and Comparability

Representativeness expresses the degree to which data accurately reflect the analyte or
parameter of interest for the environmental site and is the qualitative term most concerned
with the proper design of the sampling program. Factors that affect the representativeness
of analytical data include proper preservation, holding times, use of standard sampling
and analytical methods, and determination of matrix or analyte interferences. No data
points were rejected based on extended holding times, while only a few analyses were
estimated and qualified. Sample preservation, analytical methodologies, and soil sampling
methodologies were documented to be adequate and consistently applied. Both soil and
groundwater sampling methods have been proven to be an effective application for this
study.

Comparability, like representativeness, is a qualitative term relative to a project data set
as an individual. The UST investigations used appropriate sampling methodologies, site
surveillance, use of standard sampling devices, uniform training, documentation of
sampling, standard analytical protocols/procedures, QC checks with standard control
limits, and universally accepted data reporting units to ensure comparability to other data
sets, Through the proper implementation and documentation of these standard practices,



Table 11. Field Blank Detected Values

Trip Blank
) Date
Area Sample [D Collected  Analyte Results  Unbts Qua!
Tank Area D rBoO1O 09/07/96  Toluene 012 UG/L J
" Tank Afea Y TBOOSO 09/21/96  Xylenes, Total 034 UGL J
Equipment Rinsate
Date
Aren Sample [D Collected  Anzlyte Results  Unlts Qual
Tank Area C 0302R6 09/07/96  Toluene 24 UGL J
Tank Ares S 3804R5 0917:96  TPH-Diesel Range Orgenics .041 MG/L =
Tank Area X 4804RS 09/17/96  TPH-Diesel Range Organics 0.043 MG/L -
Trip Blank
Date
Area Sample ID Collected  Analyte Resulis  Units Qual
TBOO07! 12/15/96  Toluene 0.68 UG/L J
TBOOT2 12/15/96  Toluene 073 UGL i
TB0O73 12/15/96  Toluene 0.58 UGL ]
TBOO75 12/16/96  Toluene 0.22 UGL ]
Equipment Rinsate )
Date
Area Sample ID Collected  Analyte Resuits  Units Qual
Tank Area M 2404RS 12/10/96  Toluene 0.t14 UGL I
Tank Area N
3003R6 12/11/96  Toluene 016 UGL J



the project has established the confidence that the data will be comparable to other project
and programmatic information.

4.5 Completeness

Usable data are defined as those data that pass individual scrutiny during the verification
and validation process and are accepted for unrestricted application to the human health
risk assessment evaluation or equivalent type applications. It has been determined that
estimated data are acceptable for the UST project objectives.

Objectives for the UST investigations have been achieved. The project produced valid
results for over 99% of the sample analyses performed and successfully collected all
required investigation samples.

5.0 DATA QUALITY ASSESSMENT SUMMARY

The overall quality of Fort Stewart preliminary groundwater and CAP-Part A
investigation information meets or exceeds the established project objectives. Through
proper implementation of the project data verification, validation, and assessment
process, project information has been determined to be acceptable for use.

Data, as presented, have been qualified as usable, but estimated when necessary. Data
that have been estimated provide indications of either accuracy, precision, or sensitivity
being less than desired but adequate for interpretation.

Data produced for these studies demonstrate that they can withstand scientific scrutiny,
are appropriate for intended purpose, are techmically defensible, and are of known and
acceptable sensitivity, precision, and accuracy, Data integrity has been documented
through proper implementation of QA/QC measures. The environmental information
presented has an established confidence that allows use for the project objectives and
provides data for future needs.

6.0 REFERENCES

SAIC (Science Applications International Corporation) 1995. Data Validation Guidelines
Jor Analytical Data, Quality Assurance Technical Procedure TP-DM-300-7, Rev. 1.

Work Plan for Preliminary Groundwater and Corrective Action Plan - Part A & Part B
Investigations at Former Underground Storage Tank Sites, Fort Stewart, Georgia, August

1996.
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DATA VALIDATION FLAGGING CODES

FOl  Sampie data were qualified as a result of the method blank.

FO2  Sample dawz were qualified as a result of the ficld blank.

FO3  Sample dawa were qualified as a resoll of the equipment rinsate.

FO4  Sample data were qualified as a resuli of the trip blank.

FO5 Gross contamination exists.

Concentration of the conlaminant was detected at a level below the CRQL.

F07 Concentration of the contaminant was detected at a level less than the action Limit, but
greater than the CRQL.

FOB Concentration of the contaminant was detecied at a level that exceads the action level. -
F09  No aboratory blanks were analyzed.
F10 Blank had a negative value >5x's the IDL.

Fll  Blanks were not analyzed at required frequency.
F12 Professional judgement was used to qualify the data.

Laboratory Control Samples (LCSs)

. POl LCS recovery was above upper control limit,
Surrogate Recovery P02 LCS recovery was below lower control Limit.
o1 PO} LCS mcovery was <350%,

Surrogate recovery was above the upper control limit. No action was taken on the LCS data

GO2 Surrogate recovery was below the fower control Limit. :
GO3  Surrogate rucoveg was <10%. P03 LCS was not analyzed at required frequency.
GO4  Surrogate recovery was zero.
GO5  Surrogare was not present.
GO§  Professional judgement was used to qualify the data. Target Compound Identification
MO! Incorrect identifications were made.
Matri eMatri ik M02 Qualitive criteria were not met;
M0} Cross contamination occurred,
HO!  MS/MSD recovery was above the upper control limit. M04  Confirmatory analysis was not performed.
HO2 MS/MSD recovery was below the lower control fimit.. MOS  No resulis were provided.
HO) MS/MSD recovery was < (0%, MO6  Analysis occurred outside 12 hr GC/MS window.
HO4 MS/MSD pairs exceed the RPD limit. M07 Professional judgement was used to qualify the data.
HOS No action was taken on MS/MSD results. MOS8 The %D between the two pesticide/PCB column checks was >25%.
HO6 Professional judgement was used to qualify the daw. '
: [ - S .I l llv l!c I- - C I-l Il . Q "
01 MS recovery was above the upper control limit. CO! Initial calibration RRF was < 0.05.
102 MS recovery was below the lower control Limit. C02 Initial calibration RSD was > 30%.
103  MS recovery was <J0%. C0}  Initial calibration sequence w i
104  No action was taken on M$ data. C04 Continuing caﬁbns::n RRF ::sn:tt{%?wed s reauid.
105 Professional judgement was used to qQualify the data. COS Continuing calibration XD was >25%.
CO6  Continuing calibration was not performed at the required frequency.
€07  Resolution crileria were not met.
Laboratory Duplicate CO08 RPD crileria were not met.
C09 R3D criteria were not met.
JO! Duplicate RPD was outside the control Limit. C10  Retention lime of compounds was outside windows.
JO2  Duplicate sample results were >5x the CRDL. Cll  Compounds were not adequately resolved.
JO3  Duplicate sample results were <5x the CRDL. C12  Breakdown of endrin or DDT was > 20%.
JO4  Professional judgement was used 1o qualify the dau. C13  Combined breakdown of endrin/DDT was > 30%.
Cl4  Professiona) judgement was used to qualify the data,
Internal Ares Summacy
KOl  Area counts were outside the control limits,
K02 Extremely low area counts or performance was exhibited by a major drop off.
K03 IS retention time varied by more than 30 seconds.
K04 Professional judgement was used to qualify the data.
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FORT STEWART DIRECTORATE OF PUBLIC WORKS
SUMMARY OF WATER SUPPLY WELL INFORMATION

Well No. 1:
1750 gallons per minute
Water Tank Storage Capacity - 300,000 gallons
High Water Elevation - 149.5 feet

Overflow - 144 feet
Pump Outlet - 93.43 feet

Well No. 2:
No Operational Information Available
Well No. 3:

1400 gallons per minute
Pump Elevation - 71.0 feet

Well No. 4:

1400 gallons per minute
Weil No. 5:

500 gallons per minute

100 HP Electric Pump

200 PSI Pressure

Water Tank Storage Capacity - 25,000 gallons
Water Tower:

Hero Road near Davis Avenue

Storage Capacity - 250,000 gallons
Well Number and Operational Information Not Available

Well No. 8:

No Operational Information Available
Water Tank Storage Capacity - 250,000 gallons

97-076P8{061)/041697
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SITE RANKING FORM
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APPENDIX 11

SITE RANKING FORM

1. Soil Contamination
a. Total PAHs- b. Total BTEX -
Maximum Concentration Maximum Concentration
O > 10 mg/kg = 50 O > 150 mg/kg = 50
0 1-10 mg/kg = 25 O 50 - 149.9 mg/kg = 40
O 0.66 - 0.99 mg/kg = 10 O 10 - 49.9 mg/kg = 25
K < 0.660 =0 5 0.5 - 9.9 mg/kg = 10
O 0.005 - .499 mg/kg =1
O <0.005 mg/kg =0
c. Depth to Groundwater (bis =
Below Land Surface)
< 10' bls =10
] 10' - 25'bls =5
O 25' - 50'bls = 2
O >50' bls = 1
2. Groundwater Contamination
a. Free Product (Nonaquaeous-phase b. Dissolved Benzene -
liquid hydrocarbons) Maximum Concentration
O > 6" = 2,000 O > 10,000 ug/L = 250
0O 1/8" - 6" = 1,500 O 1,000-10,000ugl. = 100
O Sheen - 1/8" = 250 (N 100 - 1,000 ug/L = 50
X No free product = 0 X 5-100uglL =10
O <5 ug/L =0

If(1.a) +(1.b.) + (2.a.) + (2.b) is < 1, and the CAP is complete, then no further action is required. Go.to
summary,

96-065MS(061)041757



[(1.8.+ 10) X (1.6) + (2:a. +2b) X (3.a. + 3b. + 4)] X[(5.)] =

3. Distance from Contaminant Plume lo Point of Withdrawal for Water Supply
A. Public B. Non-public
CATEGORY | NUMBER ‘S8CORE TOTAL | CATEGORY | NUMBER SCORE TOTAL
IDENTIFIED iDENTIFIED
Impacted 0 x 100 = 0 Impacted 0 x 100 = 0
<500 0 xo5x | s0= 0 < 100" 0 xo5x |26= 0
500-1/4mi | _1 X05X | 20= 10 100 - 500" 0 xo5x |10= 0
Vdmi-1mi | _0 X05X | 10= 0 500-14mi | _0 X05X [6= 0
1ofi-2mi | _4 Xos5Xx | 6= 12 | wa-12mi | _O xo05x |4= 0
>3 mi N/A 0= 0 >1/2mi N/A 0= 0
A Subtotal= | _22 B. Subtotal = 0
Note: K site is in lowsr susceptibility area, do not use the shaded area.
4, Distance from Contaminant Plume to Surface-Waters or Utility Trenchas Below the Water Table
= Impacted = 100
= < 500 = 12
= 500" - 1000' =8
x > 1,000 =1
5. Susceptibility Area Muitiplier
= }i site is located in a Low Ground-Water Pollution Susceptibility Area,
and no points of withdrawal for water supply lie within 500"
and no surface water bodies or submerged utility trenches lie within 500"
of the source: =05
X All other sites =1
SUMMARY

330
ENVIRONMENTAL SENSITIVITY SCORE

96-069MS (0611041697
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%% PUBLIC NOTICE *#*+#

Notification of Corrective Action Plan
Underground Storage Tank Releases
Fort Stewart Garrison Area
Fort Stewart, Georgia

The United States Army Corps of Engineers and Fort Stewart Directorate of Public
Works have prepared Corrective Action Plan (CAP)-Part A reports to assess the
environmental impact of diesel, gasoline, or waste oil releases from numerous
underground storage tanks (USTs) located at the above referenced property. These
reports were submitted to the Georgia Environmental Protection Division on or about
February 3, 1997. A listing of the UST sites for which CAP-Part A reports have been
prepared is presented at the end of this notification.

The Georgia rules for UST Management require notification of the public most directly
affected by the plans. If you would like a copy of any of the plans, please contact:

Commander
24th Infantry Division (Mechanized) and Fort Stewart
ATTN: AFZP-DEV (M. Little)
Building 1139
Fort Stewart, Georgia 31314-5000

A copy of each requested plan will be mailed at a nominal copying and shipping fee.

If you desire to make comments on any of the plans, or to examine the Georgia
Environmental Protection Division’s files, you should contact the Corrective Action Unit,
Underground Storage Tank Management Program, Environmental Protection Division, at
(404) 362-2687. The Underground Storage Tank Management Program will accept
public comments on the CAP-Part A reports up to 30 days after submittal to the Georgia
‘Environmental Protection Djvision. Their mailing address is:

Corrective Action Unit
Underground Storage Tank Management Program
4244 International Parkway
Suite 100
Atlanta, Georgia 30354

97-076P5(061)/041697




Fort Stewart CAP-Part A Underground Storage Tank Sites

Facility ID Number

9-089064
9-089068
9-089069
9-089012
9-089011
9-089088
9-089114
9-089028
9-089013
9-089104
9-089046
9-089021
9-089020
9-089019
9-089024
9-089003
9-089025
9-089089
9-089029
9-089074
9-089075
9-089111
9-089078
9-089077
9-089079
9-089115
9-089040
9-089036
9-089035
9.089059
9-089042
9-089061
9-089117
9-089062
9-089100

97-076PS(061)/041697

Building Number

Building 1841
Building 1810
Building 1811
Building 1721
Building 1722/1720
Building 1636/1643
Building 1630
Building 1622
Building 1544
Building 1161
Building 1130
Building 967
Building 961
Building 955
Building 1205/1255
Building 1809
Building 1213
Building 1266/1268
Building 1281
Building 1247
Building 1333
Buiiding 1331
Building 1320
Building 1325
Building 1346
Building 1343
Building 233
Building 275
Building 272
Building 4506
Building 4526/4530
Building 4577
Building 4572
Building 4578
Building 4583/4578

Tank Number

Tank #1

Tank #11, #12
Tank #14

Tank #15, #16
Tank #18, #20, #28A
Tank #29

Tank #30, #31, #32
Tank #33, #34, #35
Tank #43, #44
Tank #61

Tank #64A.

Tank #67

Tank #68, #69
Tank #70

Tank #72, #73
Tank #75

Tank #77, #78
Tank #80, #81

Tank #82

Tank #89

Tank #90, #91
Tank #92

Tank #94A

Tank #95, #96, #97
Tank #98, #99
Tank #100

Tank #205, #206
Tank #208, #209

‘Tank #210

Tank #222, #223
Tank #226, #227
Tank #232, #233
Tank #234, #235
Tank #236, #237
Tank #239, #240



