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1. CORRECTIVE ACTION PLAN CERTIFICATION - PART B

(Form and certification follow this page.)
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Georgia Department of Natural Resources
Environmental Protection Division

Land Protection Branch

Underground Storzge Tank Management Program
4244 International Parkway, Suite 104

Atlanta, Georgia 30354
Phone (404) 362-2687
FAX (404) 362-2654
CORRECTIVE ACTION PLAN
PARTB
Facility Name:  Building 1633, TJST 29 Site-
S-treet Address: __McFarland Avenue between Divarty Avenue and West 8% Street
City: Fort Stewart County: Liberty
Facility ID#:___ 9-089088
Submitted by UST Owner/Operator;: Prepared by:
Name: Thomas C. Fry/Environmental Branch  Name: Patricia Stoll
Company:  US Army/HQ 3d Inf, Div (Mech) Company:  Science Applications International Corp.
Address: DPW ENRD ENV. Br (Fry) Address: P.0O. Box 2502
1557 Frank Cochran
City: Fort Stewart State: GA City: Oak Ridge State: TN
Zip Code: 31314-4928 Zip Code: 37831
L 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: _Thomas C. Fry
Signature: ~ZAompg L. %7

B. Professional Engineer or Professional Geologist:
Name: Patricia Stoll

Date: 3/// 79

GUST-CAFB.FOR 3 February 1995
99-016P(doc-8000)/021999
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Check all boxes below that apply. Attach supporting decumentation, i.e., narrative, figures, tables, maps,

boring/well logs, etc., for all items checked. Supporting documentation should be three-hole punched and

prepared in conformity with the gnidance document “Underground Storage Tank (UST) Release: Corrective
Action Plan — Part B (CAP-B) Content,” GUST-7B.

1L

A.

SITE INVESTIGATION REPORT:
Horizontal and Vertical Extent of Contamination:
B Soil (Section ILA.1) X Groundwater (Section IL.A.2)
D Free product [0 Surface water
Local and Site Hydrogeology:
Documentation of focal groundwater conditions {Section I1.B.1)
Stratigraphic boring logs (Section IL.B.2)
Stratigraphic cross sections (Section I1.B.3)
Referenced or documented calculations of relevant aquifer parameters (Section ILB.4)
X Direction of groundwater flow {Section 11.B.5):
X Table of monitoring well data (Table 11-7)
Potentiometric map (Figures II-16 and 11-17)

XI Flow net superimposed on a Base map (Figure II-18)

REMEDIAL ACTION PLAN:

Corrective Action Completed or In Progress:

[0 Recovery/removal of free product (nonaqueous-phase hydrocarbons)

[0 Remediation/treatment of contaminated backfill material and native soils

B Other (specify) Not applicable.

Objective of Corrective Action:
[l Remove free product that exceeds one-eighth inch
[0 Remediate groundwater contamination that exceeds:
[ Maximum contaminant levels (MCLs)
OR

[J In-stream water quality standards

GUST-CAPB.FOR 4 February 1995
99-016P{doc-8000)/021999
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Objective of Corrective Action (continued):
[} Remediate soil contamination that exceeds:
[ Threshold values listed in Table A
OR
[] Threshold values listed in Table B
OR
[] Alternate Threshold Levels (ATLs) (reference CAP A, App. I)
Provide risk-based comective action (reference CAP B, App. I) (Section IILB.4)

[J Remediate soil and/or groundwater contamination that exceeds alternate concentration limits
(ACLs) and momitor residual contaminants

OR

Monitor soil and/or groundwater contamination that exceeds levels in Rule -.09 (3) but is less than
ACLs

Design and Operation of Corrective Action Systems:

[ Soil (] Groundwater [] Free product [] Surface water <] Not applicable
Implementation {Section II1.D):

Includes, as a minimum, the following;

s  Milestone schedule for site remediation

*  Inspection and preventive mainteniance schedule for all specialized remediation equipment

*  Monitoring/sampling.and reporting plan for measuring interim progress and project completion

¢ Plan to decommission equipment/wells and close site

PUBLIC NOTICE
[ Certified letters to adjacent, and potentially affected, property owners and local officials
X Legal notice in newspaper, as approved by EPD (Section IILE)

[J Other EPD-approved method {specity)

GUST-CAPB.FOR 5 February 1995
99-016P(doc-8000)/021999
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V. CLAIM FOR REIMBURSEMENT (For GUST Trust Fund sites only) : )
[ GUST Trust Fund Application (GUST-36) must be attached, if applicable
[J Cost proposal
[[] Non-reimbursable costs
OR
[] Reimbursable costs
[] Total project costs
[] Costs incurred fo date, per GUST-92
[ ] Estimated costs to complete corrective action, per GUST-92
[ 1 Invoices and proofs of payment for costs incurred to date
[] Proposed schedule for reimbursement
[J Lump sum payment upon completion of corrective action
OR
(] Interim payments with final payment upon completion )

X Not applicable

GUST-CAPB.FOR 6 February 1995
99-016P(doc-8000)/021999
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il. SITE INVESTIGATION REPORT

This documerit represents the Site Investigation (SI) Report for the former underground storage tank (UST) 29,
Facility ID No. 9-089088, located near Building 1633 at Fort Stewart, Georgia. The UST 29 site is located in
the 3d BN 69th Armor Motorpool on McFarland Avenue between Divarty Avenue and West 8th Street, as
illustrated in Figure II-1. The UST 29 site is located within an average or higher groundwater pollution
susceptibility area and is more than 500 feet fiom a withdrawal point. According to operational information
maintained by the Fort Stewart Directorate of Public Works (DPW), UST 29 had a capacity of 1,000 gallons
and was used for the storage of waste oil. The tank was constructed of fiberglass-reinforced plastic, and the
associated piping was galvanized steel. The tank and piping were installed on or about January 1, 1982, and
the system was last used in April 1995. The tank was excavated and removed on October 25, 1995. The piping
was closed in place because of the overlying 10 to 12 inches of high-strength concrete. Benzene, toluene,
ethylbenzene, and xylenes (BTEX) were not present at concentrations exceeding the applicable Georgia
Underground Storage Tank Management Program (GUST) soil threshold levels during UST removal and
excavation activities (Anderson Columbia 1995). However, elevated concentrations of total petroleum
hydrocarbons (TPH) were observed in the soil from the tank pit.

Anderson Columbia Environmental, Inc. (Anderson Columbia) performed the Initial Site Characterization
(ISC) in October 1995. Following the ISC, the Cotrective Action Plan (CAP) Part A SI was conducted and
consisted of the installation of six soil borings for soil and groundwater sampling. Science Applications
International Corporation (SAIC) performed the Part A SI in September and December 1996. The CAP Part
A Report (SAIC 1997) deseribing the results of the ISC and the Part A SI was submitted to the Georgia
Environmental Protection Division (GA EPD) GUST in May 1997. A CAP Part B SI was determined to be
necessary to define the extent of identified soil and groundwater contamination and to collect additional
hydrologic and geologic information. The Part B SI consisted of the installation of one soil boring and five
groundwater monitoring wells for soil and groundwater sampling. The SI Plan provided with the CAP Part A.
Report described the technical approach for the SI and was approved by GA EPD in correspondence dated
July 30, 1997 (White 1997). This SI Report presents the findings of the CAP Part B investigation.

The CAP Part B for UST 29 was performed for Fort Stewart DPW, Environmental Branch, through the
U.S. Army Corps of Engineers (USACE), Savannah District, by SAIC in November 1997 and November
1998, under contract DACA21-95-D-022, delivery order 0016.

ILA. HORIZONTAIL AND VERTICAL EXTENT OF CONTAMINATION

The horizontal and vertical extent of petroleum contamination in soil and groundwater has been delineated by
activities performed during the ISC, Part A SI, and Part B SI. The ISC consisted of tank removal and collection
of two soil samples from the tank pit bottom that were subsequently analyzed for BTEX and TPH. The Part
A ST consisted of the following investigative activities: drilling six soil borings with PowerPunch; collecting
soil samples for BTEX, polyaromatic hydrocarbons (PAHSs), TPH, and volatile organic compound (VOC)
headspace analyses; collecting groundwater samples for BTEX and PAH analyses; installing piezometers for
water level measurement and detection of free product; and conducting a survey of public and nonpublic
drinking water supplies within 2.0- and 0.5-mile radii of the site.

The Part B SI was performed in accordance with the technical approach described in the SI Plan and the
requirements of the Work Plan for Preliminary Groundwater and Corrective Action Plan Part A/Part B
Investigations at Former Underground Storage Tank Sites, Fort Stewart, Georgia (SAIC 1996). The Part B SI
field activities included drilling five monitoring well borings for soil and groundwater sampling and one soil
boring for soil sampling, water level measurement, and slug testing; collecting soil samples from monitoring
wells for BTEX, PAH, TPH, VOC headspace, and geotechnical analyses; collecting groundwater samples for
99.016P(doc)/022299 7
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BTEX and PAH analyses; performing one rising head slug test, and collecting a comprehensive round of site
water level measurements. The monitoring well in the area of the highest contamination was drilled deeper to
determine the vertieal extent of groundwater contamination through soil sampling. The vertical-profile boring
(14-08) was drilled to 15.0 feet below ground surface (bgs) and was screened across the water table at 3.0 to
13.0 feet bgs. The Part B SI analytical laboratory results are included as Appendix A of this document.

11.A.1. Delineation of Soil Contamination

Petroleum-related contaminants detected in soil at the UST 29 site during the ISC, Part A SI, and Part B SI
included BTEX and naphthalene. These constituents were present in 17 of the 24 soil samples collected during
the Part A and Part B Sls. The constituents were present in the boreholes surrounding the tank pit. The
concentrations of benzene exceeded applicable UST Corrective Action Soil Thresholds Levels (i.e., Table A,
Cohimnn 2).

ILLA.1.a. Contaminant concentrations
IX.A.1.a.1. Initial Site Characterization

During the ISC, two soil samples were collected from the tank pit excavation. Soil analytical data from the tank
removal sampling indicated that the soil from the tank pit contained elevated TPH concentrations. None of the
BTEX compounds exceeded the applicable soil threshold levels (i.e., Table A, Column 2).

1L.A.1.a.2, Part A Site Investigation

During the Part A SL, 12 soil samples were collected for geochemical analysis from the six soil borings shown
m Figure II-2. The analytical results are presented in Table II-1, and the sample locations are shown in
Figure II-3. These borings ranged in depth from 8.0 to 20.0 feet bgs. Site restrictions prevented the drilling of
a soil boring within the tank pit. In September 1996, four soil borings (14-01, 14-02, 14-03, and 14-04) were
located around the perimeter of the tank pit. Field screening methods were used during drilling to select soil
samples for geochemical analysis. In December 1996, two additional borings (14-05 and 14-06) were drilled
to delineate the extent of contamination found in boring 14-03 in September 1996.

Ten of the 12 soil samples collected had detectable levels of BTEX constituents. Benzene concentrations
ranged from 0.0059] to 0.0304] mg/kg, ethylbenzene concentrations ranged from 0.0111J to 0.155F mg/kg,
toluene. concentrations ranged from 0.0062 to 0.027 mg/kg, and total xylenes concentrations ranged from
0.0139J to 0.309] mg/kg. Naphthalene was detected in three soil samples at concentrations ranging from
0.359J to 0.775 mg/kg. The analytical results for soil sampling are presented in the plan view in Figure 114,
and the results exceeding applicable GUST Soil Threshold Levels (i.e., Table A, Column 2) are presented in
the cross sections in Figure II-4. Benzene concentrations exceeded applicable GUST Soil Threshold Levels.
However, the concentrations detected for all contaminants were well below risk-based screening levels for
these compounds. Concentrations in the remaining soil samples were below the analytical detection limits
achieved during the Part A SI. The detection limits for soil sample analyses during the Part A S were (0.0054
to 0.0068 mg/kg for BTEX constituents and 0.357 to 0.445 mg/kg for PAH constituents.

99-016P{doc)/(22299 8
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I.A.1.a.3. Part B Site Investigation

During the Part B SI, 12 soil samples were collected for geochemical analysis from the six borings shown in
Figure II-2. The analytical results are presented in Table II-2, and the sample locations are shown in
Figure 1I-3. These samples were collected in accordance with the technical approach presented in the SI Plan
of the CAP Part A Report, which was approved by GA EPD in correspondence dated July 23, 1997
(White 1997). The Part B SI soil borings ranged in depth from 12.0 to 20.0 feet bgs. Five of the six soil
borings were converted to monitoring wells: two (14-07 and 14-09) bordering the area of the highest Part A
contamination, one (14-08) in the vicinity of the highest Part A SI contamination to delineate the vertical extent
of the contamination, and two (14-11 and 14-12) downgradient of the area of highest contamination. A soil
boring (14-10) was located upgradient. Other than boring 14-08 (vertical profile), soil samples were not
collected from below the water table for geochemical analysis. Field screening methods were used during
drilling to select soil samples from borings 14-07 through 14-12 for geochemical analysis. Sample intervals
in boring 14-08 were targeted below the water table to delineate the vertical extent of the contamination.

Six of the 12 soil samples collected during the Part B SI had detectable levels of BTEX constituents.
Ethylbenzene concentrations ranged from 0.00055] to 0.463] mg/kg, toluene concentrations ranged from
0.00107 to 0.0037J mg/kg, and total xylenes concentrations ranged from 0.000617 to 1.18] mg/kg. The
benzene detection limit (0.0575 mg/kg) was elevated. Naphthalene was detected in two soil samples at
concentrations of 0.0152] mg/kg and 1.46 mg/kg. The analytical results are shown in plan view in Figure 11-4
and in cross section in Figure II-4. None of the contaminants, except for benzene with its elevated detection
limit, exceeded the applicable GUST Soil Threshold Levels (i.e., Table A, Colurmn 2), and no contaminants
or detection levels exceeded risk-based screening levels for these compounds (see Section Il of this
document).

The remaining soil samples were below the analytical detection limits achieved during the Part B SI. The
detection limits for soil samples during the Part B SI ranged from 0.0021 to 0.0029 mg/ke for BTEX
constituents and from 0.0925 to 0.468 mg/kg for PAH constituents.

IL.A.1.b. Field screening results

Field screening through VOC headspace was performed during drilling for soil collected during the Part A SI
and Part B SI. For each 5-foot interval drilled, two 2.5-foot soil grab samples were collected into glass jars and
covered with aluminum foil. These samples corresponded to potential analytical sample aliquots collected from.
the same interval. After allowing at least 15 minutes for volatilization and temperature equilibration, the
headspace VOC concentration was measured with a photommzatlon detector to quantify the VOCs present.

Table TI-3 presents the field screening results for the Part A SI and Part B SI. In cases in which no
contamination was detected in any of the borehole intervals by field headspace gas analysis, two soil samples
were sent for chernical analyses: one from the interval nearest to the midpoint between the ground surface and
the water table and one from the interval above th¢ water table. In cases in which contamination was detected
in one or more of the borehole intervals by field headspace gas analysis, two soil samples were sent for
chemical analyses: one from the interval with the highest detected organic vapor concentration and one from
the interval with the lowest detected organic vapor concentration.

IL.A.2. Delineation of Groundwater Contamination

Petroleum-related contaminants detected in groundwater at the UST 29 site during the ISC, Part A SI, and
Part B 31 included BTEX and naphthalene. These constituents were present in 7 of the 11 groundwater
samples collected during the Part A and Part B SIs. Three samples exceeded federal maximum contaminant
levels (MCLs) for benzene. Other constituents detected were all below applicable regulatory threshold values.
Risk-based concentration values for BTEX and PAH constituents and an alternate concentration limit (ACL)
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for benzene based on fate and transport modeling results were developed for the UST 29 site Remedial Action
Plan (see Section III of this documenit).

I1.A.2.a. Horizontal extent of groundwater contamination
11.A.2.a.1. Initial Site Characterization
During the' ISC, no groundwater samples were collected from the tank pit during removal of the UST.

I1.A.2.a.2, Part A Site Investigation

During the Part A S, six groundwater samples were collected for geochemical analysis from six PowerPunch,
groundwater sampling points as presented in Table II-4. The PowerPunch groundwater sampling points (14-01
through 14-06) penctrated approximately 3 feet below the water table. Sampling point 14-01 was located east
of the tank pit, 14-02 was located to the west of the tank pit, 14-03 was located north of the tank pit, and 14-04
was located to the south of the tank pit. Borings 14-05 and 14-06 were located northwest and northeast,
tespectively, of 14-03.

Benzene was identified above analytical reporting limits in one groundwater sample during the Part A SI. Two
samples contained estimated values below the reporting limit. Samples 1402W2, 1403W2, and 1406 W2
contained 2.8J pg/L, 238 pg/L, and 2.47 ug/L. of benzene, respectively, as illustrated in plan view and cross
section on Figure II-5. The concentration in 1403W2 was above the federal MCL of 5 ug/L and the state
In-Stréam Water Quality Standard (IWQS) of 71.28 pg/L. All three detected concentrations exceeded the risk-
based screening level of 0.36 pg/L. However, the concentrations did not exceed the site ACL for benzene of
550 pg/L. The analytical detection limit for benzene was 5 pug/L in all samples.

Ethylbenzene was identified above the analytical reporting limit in one groundwater sample during the Part A
SI. Three samples contained estimated values below the reporting limit. Samples 1402W2, 1403W2, 1405W2,
and 1406W2 contained 0.17J pg/L, 71.4 pg/L, 0.098) ng/L, and 0.537 pg/L of ethylbenzene, respectively, as
illustrated in plan view and cross section on Figure II-6. These concertrations were below the federal MCL
of 700 pg/L, below the state IWQS of 28, 718 pg/L, and below the risk-based screening level of 1,300 pg/L.

Toluene was identified above the analytical detection limit in one groundwater sample during the Part A SI.
Sample 1403W2 contained 6 pg/L of toluene, as illustrated in plan view and cross section on Figure [I-7. The
concentration was below the federal MCL of 1,000 pg/L, below the state IWQS of 200,000 pg/L, and below
the risk-based screening level of 750 pg/L.

Total xylenes were identified above analytical reporting limits in one groundwater sample during the Part A SI.
Two saimples contained estimated values below the reporting limit. Samples 1402W2, 1403W2, and 1405W2
contained 2.4J pg/l., 180 pg/L, and 4.6] ug/L of total xylenes, respectively, as iltustrated in plan view and
cross section on Figure II-8. These concentrations were below the federal MCL of 10,000 pg/L and below the
risk-based screening level of 12,000 pg/L.. This compound does not have a state IWQS.

Naphthalene was identified above analytical detection limits in one groundwater sample during the Part A SI
Sample 1403W2 contained 51.2 pg/l. of naphthalene, as illustrated in plan view and cross section on
Figure II-9. This compound does not have a federal MCL or state IWQS; however, the concentration in
1403W2 did not exceed the risk-based screening level of 1,500 pg/l.. The analytical detection limit for
naphthalene was 10 pg/L.
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IL.A.2.a.3. Part B Site Investigation

During the Pait B S, five groundwater samples were collected for geochemical analysis from five groundwater
monitoring wells, as shown in Table 1I-5. The groundwater monitoring wells (14-07, 14-08, 14-09, 14-11,
and 14-12) were drilled between 12.0 and 20.0 feet bgs. Monitoring wells 14-07 and 14-09 were located
around the area of highest Part A contamination and underground utilities, monitoring well 14-08 was located
in the area of highest contamination, and monitoring wells 14-11 and 14-12 were located downgradient of the
area of contamination. Monitoring well and soil boring locations are shown in Figure H-2.

Benzene was identified above analytical detection limits in two.groundwater samples during the Part B 81, One
sample contained an estimated value below the reporting limit. Samples 1408W2, 1409W2, and 141122
contained 238 ng/L, 12.8 ug/L, and 4.5 pg/L. of benzene, respectively, as illustrated in plan view and cross
section on Figure II-10. The benzene concentrations in 1408W2 and 1409W2 were above the federal MCL
of 5 ug/L, and all three concentrations were above the risk-based screening level of 0.36 ug/L. The
concentration of 1408W2 exceeded the state IWQS of 71.28 pg/L. However, the concentrations did not exceed
the site ACL for benzene of 550 pg/L. The analytical detection limit for benzene was 2 png/L.

Etliylbenzene was identified above analytical detection limits in one groundwater sample during the Part B SL
Sample 1408W2 contained 179 ug/L of ethylbenzene, as illustrated in plan view and cross section on
Figure II-11. The concentration was below the federal MCL of 700 pg/L., (below the state IWQS of
28,718 pg/L) and below the risk-based screening level of 1,300 pg/L. The analytical detection limits for
ethylbenzene were 2 and 5 ug/L.,

Toluene was not identified above analytical detection limits in any groundwater sample during the Part B S1.
However, sample 1408 W2 contained an elevated detection limit of 20 pg/L, and sample 141122 had an
estimated concentration of 0.52 pg/L, as illustrated in plan view and cross section on Figure II-12. The
detection limits were below the federal MCL of 1,000 pg/L, below the state TWQS of 200,000 1tg/L, and below
the risk-based screening level of 750 pg/L. The analytical detection limit for toluene was 2 pg/L, except for
sample 1408W?2.

Total xylenes were identified above analytical detection limits in two groundwater samples during the
Part B SI. One sample contained an estimated value below the reporting limit., Samples 1408W2, 1409W2,
and 141122 contained 295 pg/L, 7.1 ug/L, and 0.52] pg/L of total xylenes, respectively, ag illustrated in plan
view and cross section on Figure II-13. The concentrations were below the federal MCL of 10,000 pg/L and
below the risk-based screening level of 12,000 pg/L. This compound does not have a state ITWQS. The
analytical detection limit for total xylenes was 4 pg/L.

Naphthalene was identified above analytical detection limits in two groundwater samples during the Part B S,
Samples 1408W2 and 141212 contained 67.1 pg/L and 13 pg/L of naphthalene, respectively, as illustrated in
plan view and cross section on Figure 1I-14. This compound does not have a federal MCL or state TWQS, but
the concentrations were below the risk-based screening level of 1,500 pg/L.

ILA.2.2.4. Conclusions of the Horizontal Extent of Site Groundwater Contamination

Figures -5 through II-14 show that the horizontal extent of petroleum contaminants in groundwater has been
delineated to the respective regulatory levels and analytical detection limnits. The horizontal extent of these
constituents has been estimated based on nearby concentrations and on the distribution of similar contaminants.
Petroleum contaminants identified in groundwater at the UST 29 site include BTEX constituents normally
associated with waste oil releases as well as PAH constituents, which probably represent less soluble
biodegradation products of the release. The UST 29 site is a likely candidate for natural attenuation because
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the source of the contarnination has been removed and the size of the plume has not expanded to the outer
perimeter of monitoring wells installed at the site. There is no groundwater contamination above MCLs in
wells 14-11 and 14-12, located approximately 50 feet and 120 feet, respectively, downgradient from the area
of highest contamination, indicating that the residual contamination is being degraded before it reaches the
downgradient wells. However, the benzene contamination in 14-11 is 4.5] pg/L., which is just below the
federal MCL, so two additional monitoring wells will be installed downgradient to confirm the horizontal
delineation. The site’s groundwater flow and geology are conducive to aerobic biodegradation, which is known
to produce the most rapid biodegradation rates for hydrocarbons.

As indicated in Figures II-5 to 11-14, the area of highest groundwater contamination is located approximately
50 feet northeast. of the former tank pit, indicating some uncertainty as to the source of contamination. The
contamination identified at the UST 29 site may be associated with the gasoline and diesel dispenser island
that is located to the northeast of the former tank pit, which was part of the USTs 3032 site, Facility ID
#9-089114. Regardless of the source of contamination, the plume has been fully delineated and will be tracked
as a release from UST 29,

II.A.2.b. Vertical extent of groundwater contamination

The vertical extent of groundwater contamination was not investigated during the ISC or Part A SI. During
the Part B SI, the vertical extent of groundwater was delineated through soil sampling below the water table
in accordance with GUST technical direction. Soil boring 14-08 was advanced below the water table, and soil
samples were collected from. 1.0 to 2.5 feet and 10.0 to 12.5 feet bgs. Drilling was stopped after several
2.5-foot sample intervals contained headspace readings of zero. The Hawthom Formation was not encountered
during drilling of 14-08 but is believed to be located within 20 to 30 feet of the bottom of this boring. Because
the 10.0- to 12.5-foot sample interval did not indicate the presence of BTEX or PAH constituents above the.
applicable soil threshold levels, the vertical extent of groundwater contamination has been determined and is
limited to the surficial aquifer (i.e., less than 10 feet bgs).

1I.A.3. Delineation of Free Product Plume

No free product was identified at the UST 29 site during the ISC, Part A SI, of Part B SI.

IL.A.4. Delineation of Surface Water Contamination

No surface water contamination has been identified or reported in association with the UST 29 site. The
nearest surface water body, which is a potential groundwater discharge receptor, is a drainage. ditch located
approximately 500 feet west of the site (Figure 1I-15). Due to the distance to the surface water body, the
absence of any known impact, and the potential for other sources of petroleum contamination within the
watershed, no surface water sampling has been conducted.

ILB. LOCAL AND SITE HYDROGEOLOGY

Discussion of the local and site hydrogeology is based on field observations and investigative activities
performed during the ISC, Part A SI, and Part B 51 of the UST 29 site.

IL.B.1. Documentation of Liocal Groundwater Conditions

1L.B.1.a. Groundwater usage

According to the Groundwater Pollution Susceptibility Map of Georgia (GA EPD 1992), UST 29 site, Facility
ID #: 9-089088, is located within an average or higher groundwater pollution susceptibility area. A total of
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seven groundwater supply wells are located within a 2-mile radius of the Fort Stewart garrison area, with six
of these wells being 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 deep and draw groundwater from the Principal Artesian (also known as the
Floridan) aquifer. Chlorine and fluoride are added to the groundwater at the well heads prior to its being
pumped into storage tanks and/or water towers, according to Fort Stewart DPW personnel. The locations of
these wells, and a 500-foot radius drawn around each well, are shown on Figure I1-15. Based on the location
of UST 29 site, Facility ID #: 9-089088, relative to the identified groundwater supply wells, this site is

classified as being located more than 500 feet from a withdrawal point.

I1.B.1.b. Aquifer description

The hydrogeology in the vicinity of Fort Stewart is dominated by two aquifers referred to as the Principal
Artesian and the surficial aquifers. The Principal Artesian aquifer is the lowermost hydrologic unit 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 thick,
and groundwater from this aquifer is primarily used for drinking water (Arora 1984).

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 bgs (Geraghty & Miller 1993).
The base of the aquifer corresponds. to the top of the underlying dense clay of the Hawthorn Group. The
Hawthorn Group was not encountered during drilling at this site but is. believed to be located at 40 to
50 feet bgs; therefore, the effective aquifer thickness would be approximately 35 to 45 feet. Soil surveys for
Liberty and Long counties describe the occurrence of a perched water table within the Stilson loamy sands
present within Fort Stewart (Looper 1980).

The confining layer for the Principal Artesian aquifer is the phosphatic clay of the Hawthorn Group and ranges
in thickness from 15 to 90 feet. The vertical hydraulic conductivity of this confining unit is on the order of 10"
cm/sec. There are minor occurrences of aquifer material within the Hawthom Group; however, they have
limited utilization (Miller 1990). The Hawthorn Group has been divided into three formations: the
Cooswhatchie Formation, the Markshead Formation, and the Parachula Formation, listed from youngest to

.oldest.

The Coosawhatchie Formation is composed predominantly of clay but also has sandy clay, argillaceous sand,
and-phosphorite units. The formation is approximately 170 feet thick in the Savannah, Georgia, area. This unit
disconformably overlies the Markshead Formation and is distinguished from the underlying unit by dark
phosphatic clays or phosphorite in the lower part and by fine-grained sand in the upper part.

The Markshead Formation is approximately 70 feet thick in the Savannah, Georgia, area and consists of
light-colored phosphatic, slightly dolomitic, argillaceous sand to fine-grained sandy clay with scattered beds
of dolostone, and limestone.

The Parachula Formation consists of sand, clay, limestone, and dolomite and is approximately 10 feet thick
in the Savannah, Georgia, area. The Parachula Formation generally overlies the Suwannee Limestone in
Georgia.
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Field geochemical parameters measured during the Part B SI reflect typical acidic (pH ranging from 5.80 to
6.23) groundwater conditions found in shallow groundwater in the southeast. Conductivity values at the site
were low, ranging from 0.325 to 0.555 pmohs/cm.

II.B.1.c. Surface water

Several surface water bodies are located within a 1-mile radius of the Fort Stewart garrison area. These water
bodies are shown on Figure I[-15 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 inito Taylors
Creek, located approximately 0.75 mile 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 eastern
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 northwestern end of the garrison area. The two unnamed ponds are located
at the northwestern 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 fewer than 500 feet in diameter. Based on the
surface water-features discussed, the UST 29 site, Facility ID #: 9-089088, is classified as being located more
than 500 feet from a surface water body.

Runeff from the UST 29 site moves over the existing concrete and asphalt cover to the Fort Stewart storm
drainage system. Because petroleum contamination at the site primarily impacts groundwater, the surface water
runoff pathway is not a viable contaminant transport mechanism. The concrete acts as a barrier and the nearest
surface water body that is a potential groundwater discharge receptor is a drainage ditch located approximately
500 feet west of the site.

There are numerous underground utilities at the site that could act as potential preferential pathways for
contaminant migration. Upgradient of the site, to the southeast and southwest of the former tank pit, there is
underground piping that carries waste oil from the grease racks to the oil/water separator and piping associated
with the industrial wastewater plant. Downgradient of the site, to the northwest, is a catch basin for the storm
drain system. The depth of the catch basin is approximately 2.0 feet bgs, which is above the water table. Also,
the groumdwater plume has not migrated as far as the catch basin.

I1.B.2. Stratigraphic Boring Logs

The local stratigraphy of Fort Stewart and vicinity is presented in Section I1.B.2.4, and the site stratigraphy
from'the Part A and Part B Sls is presented in Section IL.B.2.b.

I1.B.2.a. Local stratigraphy

Fort Stewart is located within the coastal plain physiographic province. This province is typified by nine
southeastward-dipping strata that increase in thickness from 0 feet at the fall line, located approximately
350 miles inland. from the Atlantic 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 having
encountered crystalline basement rocks at a depth of 4,254 feet bgs. This well provides the most complete
record for Cretaceous, Tertiary, and Quatemnary sedimentary strata in the region.

The Cretaceous section was found to be approximately 1,970 feet thick and dominated by clastics. The Tertiary

section was found to be approximately 2,170 feet thick 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
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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).

State geologic records contain information regarding 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 have been
an artesian well located approximately one-quarter mile north of the runway at Wright Army Airfield within
the Fort Stewart Military Reservation. The log for this well describes a 410-foot section, the lowermiost
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 predominantly sandy clay loam and extends to a depth of 72 inches
or more (Metcalf & Eddy 1996).

IL.B.2.b. Site stratigraphy

As determined from soil borings drilled during the Part A SI and Part B S, the lithologies present within
15 feet of the surface at the UST 29 site appear to correlate with the regional stratigraphic section. The Part B
ST soil boring logs are located in Appendix B. The lithology underlying the study area consists of interbedded
layers of sand with varying amounts of silt and clay.

I1.B.3. Stratigraphic Cross Sections

Stratigraphic cross sections were developed based on the Part A SI and Part B SI soil boring logs. Figure I1-3
presents a south/north cross section (A-A') and a west/east cross section (B-B') illustrating the geology
described in Section 11.B.2.(b).

I1.B.4. Referenced or Documented Calculations

Referenced or documented calculations performed to support the Part B SI include those used in developing
and interpreting the results of geotechnical analysis and groundwater slug testing.

I1.B.4.a: Geotechnical analysis

Disturbed soil samples were collected from soil borings 14-07, 14-08, 14-11, and 14-12 to determine selected
engineering properties of the saturated zone underlying the UST 29 site. In addition, an undisturbed soil
sample was collected from soil boring 14-10. The engineering properties measured included Unified Soil
Classification System (USCS) classification, grain size, moisture content, Atterberg limits, porosity, specific
gravity, and permeability, as presented in Table II-6 and Appendix D.1. The methods used for performing the
geotechnical analyses were American Society for Testing and Materials (ASTM) D 422 (grain-size
distribution), ASTM D 2216 (moisture content), ASTM D 4318 (Atterberg Limits), ASTM D 5084
{permeability), and EM 1110-2-1906 (specific gravity and porosity).

IL.B.4.b. Slug testing

A rising head slug test was conducted in monitoring well 14-07 to obtain a value for the hydraulic conductivity
(k) of the water-bearing zone (Appendix D.2). A Well Sentinal data logger was used to obtain accurate results
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during the slug tests, and the results were analyzed using the Bouwer and Rice Method (Bouwer and Rice
1976).

Due to the high conductivity of the formation, the water level recovered to static levels within approximately
1 minute after removal of the slug. As a result, the initial portion of the drawdown-time curve was used to
estimate the conductivity value. The calculated value for hydraulic conductivity obtained from the slug test
was 2.0 x 107 cmi/sec (Appendix D.2).

ILB.5. Direction of Groundwater Flow
I1.B.5.a. Well construction details

Following contact with fully saturated material in a soil boring, a water level measurement was taken to
determine the remaining depth to be drilled. This measurement was necessary to ensure the placement of at
least 7.0 feet of well screen below the water table, in accordance with the Work Plan. Due tg the shallow depth
of the water table, less than 4.0 feet bgs, the screen length, filter pack height above the screen, and thickness
of the bentonite seal were modified in the field.

Monitoring well casing consisted of 2-inch inside diameter Schedule 40 flush-thread polyvinyl chloride (PVC)
risers and screens in 5- and 10-foot sections. The well screen slot size was 0.010 inch. Table -7 summarizes
construction details for Part A SI PowerPunch sampling points and Part B SI monitoring wells. Well
construction diagrams are preserited in Appendix C. Following installation of the well casing, No. 1A filter
pack sand was poured while the augers were gradually removed to ensure a complete and even distribution
of the filter pack. The filter pack extended to a measured level at least 0.5 foot above the top of the well screen.

Well seals were composed of 3/8-inch bentonite pellets and aflowed to hydrate before the arinular space above
the seal was filled. The total volume of potable water used to hydrate the pellets averaged 2 gallons per weli.
The well seal extended to a measured level of at least 0.5 foot above the top of the filter pack.

Above the well seal, the remaining annular space was completed with a 1.0-foot-long flush-mount sheet steel
protective casing that was grouted in place with a 14-inch-diameter by 4-inchi-thick, high-strength concrete pad.
Well casings were capped with expandable locking caps. Protective casings were covered with bolted cast iron
manhole covers. Inscribed monitoring well identification plates were permanently affixed to the inside of each
manhole cover.

1L.B.5.b. Potentiometric mapping

Water level measurements were collected 24 hours after piezometer installation in September 1996 during the
Part A SI, and in December 1997 and January 1999 during Part B SI groundwater sampling activities. Data
obtained from these measurements are presented in Table II-8. During the Part A SIin September 1996, there
was a groundwater divide through the site, with groundwater flowing to the northwest with 2 gradient of
0.040 foot/foot and to the southeast with a gradient of 0.077 foot/foot. Wells 14-07 and 14-09 were located
adjacent to the area of highest Part A contamination and the underground utilities. Part B SI data were used
to construct groundwater potentiometric surface maps for December 1997 and January 1999 (Figures II-16 and
11-17). Based upon the potentiometric data, groundwater flow under the UST 29 site appeared to flow to the
north-northwest in December 1997 with an average gradient of 0.012 foot/foot. Wells 14-11 and 14-12 were
located downgradient of the area of highest Part A contamination. The groundwater flow direction in January
1999 was to the west with an-average gradient of 0.0033 foot/foot.
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I1.B.5.c. Equipotential flow net

An equipotential flow net based on the January 1999 water level measurements and the contoured
potentiometric surface is presented in Figure II-18.
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III. REMEDIAL ACTION PLAN

IIILA. CORRECTIVE ACTION COMPLETED OR IN PROGRESS
IIL.A.1. Recovery/Removal of Free Product

No evidence of free product has been identified at the UST 29 site; therefore, no recovery/removal of free
product has been performed.

H1.A.2. Remediation/Treatment of Contaminated Backfill Material and Native Soils

Former UST 29 was a 1,000-gallon waste oil tank. It was removed in October 1995 after approximately
13 years of service. The UST, along with soil, was excavated and removed from the site. Notification letters,
a Closure Report Form (GUST-29), a revised Notification Data for UST Form (GUST-42), and a CAP-Part
A report were submitted to GA EPD in association with the UST removal activity. Elevated concentrations
of TPH were detected in tank pit soils during UST removal and excavation activities, No further excavation
of potentially contarninated backfill or native soils has occurred at the UST 29 site.

IIL.B. OBJECTIVE OF CORRECTIVE ACTION
1ILB.1. Remove Free Product that Exceeds One-Eighth Inch

The ISC, Part A SI, and Part B SI determined that thete is no evidence of free product at the UST 29 site;
therefore, no recovery/removal of free product has been performed, nor was it required based on known site
conditions.

II1.B.2. Remediate Groundwater Contamination

The Part A SI documented groundwater that exceeded MCLs in one Part A SI boring. Benzene is the
contaminant that exceeded its MCL in one of the six Part A groundwater samples. Further investigation during
the Part B SI provided more groundwater contaminant data. These resuits suggest that contaminant
concentrations at the perimeter of the plume are below MCLs. Groundwater is flowing toward the drainage
ditch located 500 feet west of the site, and conservative fate and transport modeling using the AT123D model
(Appendix E) suggests that benzene (the most conservative representative compound) will never exceed its
MCL at the drainage ditch. The storm drain that is located 60 feet northwest of the area of the highest
contamination is located above the water table; thus, it is not considered a potential preferential pathway.
Active remediation of groundwater is not recommended for this site.

IT1i.B.3. Remediate Soil Contamination

The Part A SI documented soil contamination above applicable GUST Soil Threshold Levels (i.e., Table A,
column 2) in three locations. The contaminant that exceeded soil threshold levels was benzene. Further
investigation during the Part B SI provided more soil contaminant data. The results suggest that contaminant
concentrations at the perimeter of the site are below soil threshold levels. The cofitaminant concentrations are
below risk-based screening levels that are protective of soil exposure during industrial land use. The site is
located beneath 10 to 12 inches of concrete, which prevents incidental contact with the soil; therefore, active
remediation of soil is not recommended.
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TI1.B.4. Provide Risk-based Corrective Action

A risk-based approach was used to determine the need for further action at the UST 29 site. Due to the nature
of the contamination (petroleum hydrocarbon contamination of groundwater), the risk-based approach was
limited to human health concerns. Ecological risk concerns are negligible because of the lack of habitat
available for ecological receptors as a résult of the 10 to 12 inches of concrete overlying the site.

The methods for assessing human health concerns for the site were derived from GUST CAP-Part B guidance
(GA EPD 1995) and recent GA EPD guidance (GA EPD 1996). These were supplernented by the additional
guidance documents on risk assessment methods referenced in this section. In general, the risk-based corrective
action (RBCA) approach is performed in two steps:

1. Results are screened against readily available regulatory levels and risk-based screening levels to
identify chemicals of potential concern (COPCs).

2. Site-specific ACLs are developed for COPCs using the results of the fate and transport modeling and
identified receptor locations.

The following sections present the conceptual model of the exposure sétting and potential receptors as well
as the general methodology employed to perform the screening for COPCs and the development of ACLs.

III.B.4.a. Potential receptor survey

The exposure assessment identifies any potentially complete pathways between the contaminant source and
potential receptors. This involves identifying potential current and. future receptors, release mechanisms
through which centaminatiori might come into contact with the receptors, and routes of exposure through
which receptors might be exposed. Figure IlI-1 presents potentially complete and incomplete pathways for
contaminant sources at the UST 29 site.

The UST 29 site is located within an active military instaliation and within an access-controlled fence of a
secured motorpool. The land use at the site is currently military industrial. An Installation housing area is
located approximately 3,500 feet to the northeast. A drainage ditch and Mill Creek are located approximately
500 feet and 2,000 feet west of the site, respectively.

No. connection between site contamination and currént off-site receptors has been identified. Site
contamination may migrate to the surficial aquifer. The Hawthom Group, which is approximately 90 feet of
clay, separates the surficial aquifer from the deep drinking water aquifer, the Floridan aquifer. There appears
to be no vertical migration from the surficial aquifer to the Floridan aquifer. None of the Installation’s current
water supply wells are located downgradient of the UST 29 site. The Hawthorn Group, 4 thick and highly
effective confining unit, separates the water supply wells from the surficial aquifer.

No current on-site receptors have been identified for the site. Potential future on-site receptors might include
industrial workers and military residents.

Potential future on-site industrial receptors may come in direct contact with site soil contamination during

construction or excavation activities. No near-term on-site receptors are likely to come into contact with
groundwater unless the surficial aquifer discharges into the drainage ditch.
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I11.B.4.b. Screening for chemicals of potential concern

1I1.B.4.b.1. Screening Methodology

The purpose of a risk evaluation screening is to identify the COPCs and areas of concem at a site and possibly
to identify sites for which no further action is needed. The first step in the risk process uses screening levels
that are readily obtainable and that, due to their conservative nature, can be used with a high degree of
confidence to indicate sites for which no further action is required.

An American Society for Testing and Materials (ASTM) (ASTM 1995) Tier 1-type risk evaluation process
will be applied to the data collected for the UST 29 site to identify any COPCs and media for which no further
action is needed. The risk evaluation screen involves the steps listed below.

*  Identify potential migration and exposure pathways associated with the site, and identify potential exposure
scenarios that should be used to select screening levels.

* Identify risk-based screening levels and regulatory-based screening levels for each contaminant.
» Compare site-related concentrations to screening levels to determine if any COPCs exist at the site.
* Compare detection limits to screening levels to identify potential false negative screening results.

The screening levels for the UST 29 site data have been taken from the following sources based on GA EPD
guidance (GA EPD 1996):

o federal MCLs (EPA 1989);

e  GUST Soil Threshold Levels (i.e., Table A, Column 2);

e soil screening levels developed by the U.S. Environmental Protection Agency (EPA) (EPA 1996a); and
¢ soil and groundwater risk-based concentrations developed by EPA Region 3 (EPA 1996b).

These values reflect screening levels based on a combination of regulatory screening levels {(i.e., MCLs and
GUST soil threshold levels), and calculated risk-based values (i.e., EPA Region 3 risk-based concentrations)

Screening levels inherently incorporate assumptions about land use. In identifying COPCs, it is generally
accepted that screening levels will reflect any potential future land uses, and thus, they usually reflect a
conservative residential use scenario (EPA 1991; EPA 1996a; ASTM 1995). Based on GA EPD guidance,
risk-based screening levels reflect residential land use for groundwater and industrial land use for deep soils
(GA EPD 1996).

Default residential exposure scenarios for groundwater assume that use of the land could someday be
residential and that the following exposures could oceur:

» ingestion of groundwater and
» inhalation of volatiles during showering,

The default industrial exposure assumptions for deep soils assume that the following exposures could oceur:

e incidental ingestion of soil and
¢ inhalation of voiatiles and dust.
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EPA’s Soil Screening Guidance (EPA 1996a) provides two options for selecting soil values that address
protection of groundwater. One value assumes.no contaminant dilution or attenuation would occur between
the soil and groundwater; a second value assumes a 20-fold dilution attenuation factor (DAF). A DAF of 20
was used to develop soil screening values protective of groundwater at the UST 29 site.

If ARAR- or risk-based values are not available, it generally means that (1) the chemical is not considered to
be toxic except perhaps at exiremely high concentrations (e.g., aluminum, sodium); (2) the dose-response data
do.not indicate a toxic effect; or (3) EPA is currently reviewing toxicity information, and no reference dose
or cancer slope factor is currently available.

IILB.4.b:2. Screening Results

The risk screening process is a systematic screening of sample results to identify site-related COPCs. Chemical
concentrations below risk- or regulatory-based screening levels are not considered COPCs and are not
evaluated further. Tables IIL.1 and II1.2 present the results of the risk-based screening for the Part A SI soil data
and the Part B SI soil data, respectively. Tables TI1.3 and IIL.4 present the results of the risk-based screening
for the Part A SI groundwater data andthe Part B SI groundwater data, respectively.

Benzene was detected above the GUST soil threshold level (8 pg/kg) in three samples and the risk-based
screening value based on leaching to groundwater in one soil sample collected for the Part A SI. Ethylbenzene,
lead, naphthalene, toluene, xylenes, and TPH were detected below screening levels during the Part A sampling.
No detections exceeded screening levels for the Part B SI. Benzene was sélected as a COPC for UST 29 site
soils.

In general, the detection limits for benzene and several PAHs were below GUST soil threshold levels and
risk-based screening levels for the Part A and Part B soil data. Howevér, the detection limit for one Part B
sample exceeded the GUST soil threshold level and the risk-based screening level for benzene. No additional
COPCs for soils were selected for the site based on the detection limit screening,

One detection for benzene (238 pg/L) and two estimated detections (2.8 pg/L and 2.4 pg/L) in three Part A
temporary wells (14-03, 14-02, and 14-06, respectively) for the Part A data exceeded the risk-based screening
level for benzene of 0.36 pg/L. The detection in temporary well 14-03 also exceeded the federal MCL for
benzene of 5 pg/L. Lead was detected above the technology action level of 15 pg/L in all six temporary wells

sampled during the Part A investigation, with concentrations ranging from 25.6 to 1,060 pg/L. Ethylbenzene,;

naphthalene, toluene, and xylenes were detected below screening values for the Part A SI.

Two detections for benzene (238 pg/L and 12.8 pg/l} and one estimated detection. (4.5 pg/L) in three Part B
wells (14-08, 14-09, and 14-11, respectively) exceeded the risk-based screening level during the Part B
investigation. The benzene detections in 14-08 and 14-09 exceeded the federal MCL for benzene of 5 pg/L.
Lead was not sampled for during the Part B SI. Ethylbenzene, naphthalene, and xylenes were detected below
screening values during the Part B SI. Iron was also detected during the Part B investigation, but no screening
levels exist for evaluation of the chemical. Benzene and lead were selécted as COPCs for the UST 29 site
groundwater.

Detection limits for several PAHs exceeded risk-based screening levels for the Part A and Part B groundwater
data. For these chemicals, risk-based values represent values below analytically achievable levels. The
detection limits for one PAH, benzo(a)pyrene, also exceeded the federal MCL of 0.2 ppb by one to two orders
of magnitude. The semivolatile analysis results for sample 1404 W2 were rejected (“R” qualified) because the
surrogate recovery was zero and the matrix spike/matrix spike duplicate recovery was below the lower control
limit. No additional COPCs were selected for groundwater based on the detection limit screening.
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II1.B.4.b.3. Uncertainties

Groundwater samples collected during the Part A ST were collected from PowerPunch sampling devices or
temporary piezometets. These samples contained a large amount of suspended solids and were very turbid. The:
lead concentrations in these samples could be attributable to the suspended particles and not the result of
contaminated groundwater.

IILB.4.c. Site-specific levels

Detections exceeding the conservative generic screening levels are considered COPCs. ACLs are developed,
when appropriate, for the COPCs using site-specific information. ACLs were developed from available
regulatory screening levels. When regulatory screening levels were not available, then ACLs were developed
based on risk-based levels. No risk-based ACLs were developed for UST 29.

IHI.B.4.c.1. Alternate Threshold Levels

Both the Part A and Part B data were screened against risk- and regulatory-based screening levels. Benzene
was selected as a COPC for UST 29 site soils. Benzene and lead were selected as COPCs for site groundwater.

Benzene was selected as a COPC for UST 29 site soils. Benzene concentrations in soil exceeded the GUST
soil threshold levels and risk-based screening levels. Direct contact with the contamination in the soil will not
occur at the site. The former location of UST 29 is completely covered by high-strength concrete. The concrete
prevents direct contact with soils and limits the percolation of rainwater through the sité soils that would cause
the benzene to leach to the groundwater. Current and future land use scenarios for the site indicate that this
concrete will remain in place for the foreseeable future. As such, no actual risks to an on-site receptor will
occur because no pathway exists through which a receptor will encounter contaminated media; thus, no
alternate threshold levels were developed for soils.

HL.B.4.c.2. Alternate Concentration Limits

Benzene and lead were identified as COPCs for groundwater at the site. Benzene was modeled to two
potential downgradient locations where a receptor may come in contact with migrating site contamination.
These two locations include a drainage ditch and Mill Creek. Fate and transport modeling was used to develop
site-specific DAFs between the source and the receptor locations (see II1.B.4.c.3 below). Modeling results
indicate that contamination will never reach Mill Creek; thus, no ACLs were developed for this potential
pathway. Modeling to the drainage ditch estimated 2 DAF of 110. The MCL for benzene is 5 pg/L, and the
technology action level for lead is 15 pg/L. Adjusting these regulatory levels using the site-specific DAF
identified for the potential migration of contamination from the site to the ditch results in an ACL for benzene
of 550 pg/L and an ACL for lead of 1,650 pg/L.

IH.B.4.c.3. Fate and transport model

Site-specific DAFs between the source and the receptor locations were developed. The DAF is a numerical
value that represents the attempt to mathematically quantify the natural physical, chemical, and biological
processes (¢.g., advection-dispersion, sorption-retardation, biodegradation, volatilization) that result in the
decrease of a chemical concentration in an environmental medium. In simple terms, the DAF is the ratio of
chemical concentration at the source (or the point of origin) to the concentration at the exposure point. The
DAFs reflect the natural attenuation concepts outlined in ASTM’s RBCA protocol (ASTM 1995).
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Fate and transport models are used as a tool for developing DAFs. The application of fate and transport models
at any release site must ensure that the modeling results are protective of human health-and the environment.
Therefore, the selection process of a predictive model at a release site must consider its performance,
characterislics, and applicability to the site being considered. The following characteristics were considered
before selecting an appropriate model for the Installation:

s the model provides conservative predictions,

s the model is technically sound,

e the model is a public-domain model or is readily available,
e the model has received adequate peer review,

¢ the model has been applied to other similar sites, and

e the model is easy to use.

The Analytical Transient 1-, 2-, 3-Dimensional Model (AT123D) meets all of the above criteria, and was
selected for performing fate and transport analysis for this site. AT123D is a well-known and commonly used
analytical groundwater pollutant fate and transport model. It computes the spatial-temporal concentration
distribution of chemicals in the aquifer system and predicts the transient spread of a chemical plume through
a groundwater aquifer. The fate and transport processes accounted for in AT123D are advection, dispersion,
adsorption/retardation, and decay. This model can be used as a tool for estimating the dissolved concentration
of a chemical in one, two, or three dimensions in the groundwater resulting from a mass release (either
continuous or instant or depleting source) over a source area (i.€., point, line, area, or volume source).

The AT123D model was used to determine the impact of dissolved hydrocarbons on potential receptors. A
steady-state AT123D model was developed by calibrating the model against observed maximum
concentrations in the groundwater beneath the UST 29 site. Modeling of the leaching of soil contamination
to the groundwater was not performed because the additional contaminant contribution to the groundwater was
negligible compared to the existing groundwater contamination. Potential receptors are a drainage ditch located
500 feet west of the site and Mill Creek located approximately 2,000 feet west of the site. There are numerous
underground utilities at the site; however, most of the utilities are located upgradient of the former tank pit.
A catch basin for a storm drain is located approximately 60 feet downgradient of the site; the depth of the basin
is approximately 2.0 feet bgs. Thus, the storm drain is above the water table and is not a potential preferential
pathway for contaminant migration.

Vertical migration of the contaminant plume through the confining unit to the Principal Artesian aquifer is
imptrobable. The confining unit has a vertical hydraulic conductivity on the order of 10"® cm/sec and ranges
from 15 to 90 feet in thickness. Assuming a vertical gradient of 1.0 foot/foot and an effective porosity of .06
(Mills et al. 1985) for the confining unit, the groundwater travel time is estimated to be 87 years. Therefore,
it would take more than 400 years for the benzene contamination to migrate through the confining layer. The
surficial aquifer in which the contaminant plume is located is not used as a source of drinking water.

The fate and transport modeling results are provided in Appendix E. Two potential downgradient locations,
a drainage ditch and Mill Creek, at which a receptor might encounter migrating groundwater contamination
were modeled. These are the ncarest possible locations at which a receptor might encounter migrating
groundwater contamination due to a possible hydraulic connection between the groundwater and the surface
water in the ditch and the creck. Contaminant fate and transport simulations were performed to predict the
maximum concentrations at these receptor locations over a simulation. period. of 100 years. The modeling
results indicate that benzene will not reach the ditch at concentrations above the MCl or the creck at detectable
levels; therefore, surface water will not be impacted at concentrations above MCLs by the current site
conditions at the UST 29 site, Facility ID #: 9-089088.
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Based on modeling results, the estimated DAFs for benzene at the drainage ditch and the Mill Creek are 110
and 400,000, respectively. Simulations were also performed to predict the maximum concentrations of benzene
over a simulation period of 2 years in the downgradient wells that will be used for long-term monitoring. The
selected wells are 14-08, 14-09, 14-11, and 14-12 and the predicted 2-year maximum concentrations in these
wells are 90 ug/L, 35 pg/L, 43 ng/L, and 10 ug/L, respectively.

II1.B.4.d. Conclusions and recommendations

The conclusions. below are based on a review of the Part A SI and Part B SI resulls using a risk-based
approach.

s Risk-based screening results show that benzene and lead concentrations in groundwater exceed the initial
screening levels. Using results of the fate and transport modeling, the benzene and lead concentrations in
groundwater do not exceed their respective ACLs.

¢ The horizontal and vertical extent of soil and groundwater contamination was determined during the
Part B SL

» Fate and transport modeling of benzene indicates that contamination will never exceed MCLs at the
conservatively defined downgradient receptors, a drainage ditch and Mill Creek.

Considering the site characteristics, natural attenuation will provide the best corrective action for this site. A
monitoring program is recommended to confirm modeling predictions. Detailed sampling and analysis
recommendations are provided in Section IILD.

HI.C. DESIGN AND OPERATION OF CORRECTIVE ACTION SYSTEMS
IILC.1. System Effectiveness/Basis for Selection

The selected corrective action approach, natural aftenuation, was chosen following evaluation of numerous
established and innovative active and passive remediation alternatives. A three-step screening process was used
to select the preferred remedy for the UST 29 site. This alternative selection process is illustrated in Figure
111-2.

HI1.C.1.a, Theory and feasibility

The presumed remedies for dissolved hydrocarbon contamination in groundwater are provided in Table III-5.
Based on the low hydrocarbon concentrations near the former UST and the lack of any nearby receptors;
natural attenuation is the preferred alternative. Natural attenuation is based on the premise that fuel-type
hydrocarbons are readily biodegraded in most environmental systems. Biodegradation of BTEX has been
documented for sites with conditions similar to those at the UST 29 site (e.g., shallow water table, permeable
silty sand). In fact, the conditions at the UST 29 site are similar to those at other sites that are ideal for
biodegradation (Abou-Rizk et al. 1995). The site’s groundwater flow and geology are conducive to aerobic
biodegradation, which is known to produce the most rapid biodegradation rates for hydrocarbons. Finally, the
source of the contamination has been removed; therefore, subsurface conditions (dissolved oxygen,
oxidation-reduction potential, background nutrient availability) will steadily improve with time.

Other remedial options that were considered would introduce more risk of exposure due to contaminant release
into other matrices (soil gas, air, treatment-camnisters) or due to excavation. In addition, the excessive costs
associated with an aggressive remediation system do not result in added protection to the industrial worker
receptor.
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III.D. IMPLEMENTATION
II1.D.1. Periodic Monitoringﬂ\/lilestone Schedule

Monitoring of BTEX and PAH compounds from groundwater samples collected from 14-09, 14-11, 14-12
(downgradient), and 14-08 (highest contamination) will be completed on a semiannual basis. Two additional
monitoring wells (14-13 and 14-14) will be installed downgradient of 14-11 as part of the long-term
moenitoring program (Figure 111-3), and boring logs will be presented in the first long-term monitoring report.
Analytical results from the two additional wells might change the wells that will be sampled semiannually.
Sampling will be scheduled to refiect any impact due io scasonal fluctuation (wet/dry seasons). Sampling will
occur within 6 months of the last sampling event or as technical resolutions are needed. Monitoring will
continué for a period of 2 years, for a total of up to four sampling events (Figure I11-4). The monitoring well
will be purged using either a nondedicated pump or a disposable Teflon bailer. Purging will continue until
either five well volumes of groundwater have béen removed or the well is purged to dryness, whichever occurs
first. Upon completion of well purging, a groundwater sample will be collected directly into laboratory
containers for submittal to an approved off-site laboratory for chemical analysis. A small volume of
groundwater will be collected into a clean glass container for field analysis of pH, specific conductance, and
temperature,

In cases in which recharge to the monitoring well is rapid, groundwater samples will be collected immediately
after purging. However, in cases in which recharge is slow, groundwater samples wiil be collected as soon as
sufficient groundwater is present in the well. If the volume of groundwater sample collected from
slow-recharge wells is not sufficient to perform both field parameter and chemical analysis, the entire volume
of the sample will be used for chemnical analysis, and measurements of field parameters will not be conducted.

Quality Assurance/Quality Control Sample Collection/Frequency

Two different types of quality control (QC) samples will be collected during performance of groundwater
sampling activities. These sample types will be duplicates and trip blanks. During the sampling of groundwater
from monitoring wells, QC duplicates will be collected along with field groundwater samples. The moritoring
well locations selected for duplicate sampling will be random. The number of duplicate samples will be at least
10 pereent of the entire sample population.

QC rip blanks consisting of sealed containers of ASTM Type I or equivalent water will be used for the project.
One trip blank will be placed into each cooler used to store portions of groundwater samples designated for
volatile organic analysis at the off-site laboratory. Trip blanks will be analyzed for BTEX only. These blanks
will remain with the other sample containers until groundwater sampling is completed and the samples are
shipped to the off-site laboratory fot chemical analysis.

During each sampling event, water levels will be measured in ail three monitoring wells. Specific conductivity
and groundwater pH analyses will be completed on each sample from the monitoring wells from which
analytical samples are collected. The samples will be shipped to an appreved laboratory for BTEX analysis
using EPA Method 8021B/8260B. PA analysis is not recommended for the long-term monitoring program
because naphthalene was the only compound detected, and it does not have a federal MCL or state TWQS and
the concentrations are below the risk-based screening level. Therefore, PAH analysis is not réquired.

IIL.D.2. Progress Reporting

Within 60 days of each sampling event, a progress report will be submitted to present analytical results.

99-016P(doc)/022299 26



Fort Stewart UST CAP B Report
UST 29, Facility ID #: 9-089088

The format for the cover letter of the semiannual progress reports is provided below.

Progress Report #
Date:

The following analytical data were derived from samples collected (date).

III.D.3. Certificate of Completion Report

Petition for permanent closure will be submitted with the final progress report. GA EPD will provide final
approval for decommissioning of the monitoring wells, which will be requested in the final progress report.
Decommissioning of monitoring wells will be completed in accordance with the USACE design manual for
monitoring wells. Decommissioning will comply with all applicable state and federal standards.

The following certification will be submitted to GA EPD within 30 days of submittal of the final progress
report:

I hereby certify that the Corrective Action Plan Part B, dated , 19, for Fort Stewart Army
Installation, UST 29 site, Facility ID#: 9-089088, including any and all certified amendments thereto, has been
implemented in accordance with the schedules, specifications, sampling programs, and conditions contained
therein, and that the plan’s stated objectives have been met.

Signature (Owner/Operator)

I11.D 4. Inspection Schedule and Preventative Maintenance Program

During each sampling event, wells will be visually inspected for changes or damage. Any notable cbservations
will be recorded in the subsequent progress report. Any required repairs to ensure the monitoring wells remain
in conformance with GA EPD and EPA performance standards will be made as needed.

IIE.D.5. Periodic Monitoring

The sampling and monitoring program completed twice a year for 2 years will satisfy the need to detect
changes in groundwater movement.

11.D.6. Effectiveness of Corrective Action

To determine the effectiveness of existing biodegradation, sample results will be compared to previous results
and any increase/decrease will be noted. In addition, validation of the fate and transport model will be
conducted after each sampling event and presented in the annual report to GA EPD.

II1.D.7. Confirmatory Soil Sampling Plan

No excavation of soil is planned; therefore, confirmatory sampling will not be conducted.

1ILD.8. Stockpiled Bulk Soil Sampling

No stockpiled soil will be generated with this corrective action; therefore, no soil sampling will bé conducted.
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111.D.9. Monitoring-only Termination Conditions

The monitoring system will be terminated after 2 years if measured benzene concentrations are less than or
equal to those predicated by the fate-and transport model in the downgradient wells. After four sampling
events, the model will be validated, arnd if the model continues to piedict no impact to the closest receptor, then
a recommendation for no further action will be made to GA EPD.

ITL.D.10. Post-completion Site Restoration Activities

After termination has been granted, equipment and debris related to the monitoring program will be removed
from the site.

IILE. PUBLIC NOTIFICATION

The UST 29 site is located entirely within the confines of the Fort Stewart Military Reservation, a federal
facility. The U.S. Government owns. all of the property contiguous to the site. The Fort Stewart DPW has
complied with the public notice requirements defined by GA EPD guidance by publishing an announcement
in the Savannah Moming News on February 8 and 15, 1998. A copy of the newspaper announcement used
for public notification is presented in Appendix G of this report.
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1V. CLAIM FOR REIMBURSEMENT

Fort Stewart is.a federally owned facility and has funded the investigation for the UST 29 site, Facility ID #:
9-089088 using Environmental Restoration Account Funds. Application for Georgia Underground Storage
Tank Trust Fund reimburseiment is not being pursued at this time.
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Figure II-1. Location Map for the UST 29 Site, Facility ID #: 9-085088.
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Figure lI44. CAP Part A and Part B Soil Sampling Analyt
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Figure III-2. Remedial Alternatives Selection Process for the UST 29 Site, Facility ID #9-089088
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FORM 1

VOLATILFE ORGANICS ANALYSIS DATA SHEET

Labk Name: GENERAL ENGINEERING LABOR Contract: Na

Lab Code: NA Case No.: NA
Matrix: {(soil/water} SOIL

Sample wt/vol: 10.0 {(g/mL} G
Level: (low/med) LOW

% Moisture: not dec. €

GC Colunin: J&W DB-624 (PID) ID: 0.53

Soil Extract Volume: (ml)

Science Applications

140711

SAS No.: Na SDG Ne.: FS20125

Lab Sample ID: 9711552-19
Lab Faile ID-: 2Kl025
Date Received: 11/17/97

Date Analyzed: 11/25/97

(teum ) Dilution Factor: 1.0

Seil Aliquot Volume: (ulL

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Xg) UG/KG 0
71-43-2 - Benzene 2.1|0 O
10B-88-3--vcoooo Toluene 2.11U0 (7
100-41-4--cmuun Ethylbenzerne 2.1|U /agle 71
1330-20-7~w-omu- Xylenes {total) £4.210 Y,

51



18 EPA SAMFLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

A4

B
; 140711
Lab Name: GENERAL ENGINEERING LABOR Contract: NA L///’ A,,//)
N

Lap Code: NA Case No.: NA SAS No.: NA SDG No.: FS20128

Matrix: (soil/water) SOIL Lab Sample ID: 9711552-19

Sample wt/vol: 30.4 (g/mL) & Lal» File ID: 8X420C

Level: {low/med) LOW ' Date Received: 11/17/897

% Molsture: 6 decanted: (¥/N) N Date Extracted:11/28/57

Concentrated Extract Volume: 1.00 (ml) Date Analyzed: 12/12/97

Injection Volume: 1.0 (ul) Dilution Factor: 1.0

GPC Cleanup: (¥/N) N pE: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3----~----naphthalene 3500 U
81-58-7-=—wmmmem 2-chloronaphthalene 35010
20B-96-B--------acenaphthylene 350|0
B3-32-9--------- acenaphthene 350 (U
BE-73-7w=ceen-m ~fluorene 350|U
85-01-8--------- phenanthrene 350U
120-12-7~-=----- anthracene 350{U
206-44-0~mmmm - flucranthene 3501U
129-00-0------~ ~pyrene 350U
56-55-3-~~-mun - benzo (a) anthracene 3501(U
218-01-8-------~ chrysene 350(0
205-98-2 - mmr == benzo (b) fTuoranthene 350U
207-08=9-c-crunn benzoc (k} fluoranthene 350U
50-32-8--=crmr=~ benzo{a)pyrene 350U
193-38-5-------~ indeno (1,2, 3-cd)pyrene . 350|U
53-70-3--------- dibenz (a,h)anthracene 350U
191-24-2---—--=-~ benzo(g,h,i)perylene 350|U &
FORM I SV-1 OLMO3 .~
Ui 1

fomd

P
kS .l)



18 EPL SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lal Name: GENERAL ENGINEERING LABOR Ccrntract: NA : T
Lab Code: NA Case No.: NA SAS No.: NAa SDG Na.: FS520128
Matrix: (soil/water! SOIL Lab Sample ID: 9711552-19
Sample wt/vol: 30.5 {g/mL) G Lab File 1ID: 2W60030
Level: {low/med) LOW Date Received: 11/17/97
% Moisture: 6 decanted: {Y/K) N Date Extracred:11/26/97
Concentrated Extract Volume: L.00 (mL) Date Analyzed: 12/07/97
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) MG/KG Q
T
——————————————— Diesel Range Organics 4-.6‘13 U Fel, Tp7
FORM I 5V-1 oLM03 .0
:fﬁ;L/J
i 255

A-5



. ,
FORM 1 Science Applicationsl#NOVUS19%7 ga

VOLATILE ORGANICS ANALYSIS DATA SHEET o i
K140711 ; ’ )

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Cage No.: NA SAS No.: NA SDG No.: F520128
Matrix: (soil/water) SOIL Lab Sample ID: 9711552-19
Sample wt/vol: 10.0 {(g/mL) G Lab File ID:  1K1025
Level: {(low/med) LOW Date Received: 11/17/97
% Moigture: not dec. 6 Date Analyzed: 11/25/97
GC Column: J&W DB-624 (FID) ID: 0.53 (mm) Dilution Factor: 1.0
Scil Extract Volume: (uL) S0il Aliquot Volume: {ul,
CONCENTRATION UNITS:
CAS HNO. COMPOUND (ug/L or ug/Kg) UG/KG Q
. [
———————————————— Gasoline Range Organics___*_l 53.2‘0 Uy Ccar

is 121
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DATA VARBSEY
Cury

Scienze Applications Intemnational Corp,
P.0.Box 2502

800 Ok Ridge Tumpike

.. .+ ¥ Oak Ridge, Tennessee 37831

Project Description: ©  :..CAP-Part A (UST Sites)

Report Daze:  December 12, 1997 Page 1of2

e

o 1 140711

) :9711552-19

Mumix . : Sil

Date Callected ' 11114897

Datc Received . 11A7e7

Priority ~ :Routine

Collecior  :Client
Parameter Qualifier Resnlt RL Units DF Analyst Date Time Bawch M
Organlc Prep
 Evaporative Loss @ 105 C 6.00 CL00 wih 1.0 ERH 112897 1625 112115 1
General Chemistry

TOTAL REC. FETRO. HYDROCARBONSI52 0 F24, Fp
TOTAL ORGANIC CARBCN (TOC) 470 —

—

10.6 mghkg 1.6 JLP 1202/57 1450 112263 2
100 mgkg 1.0 MWD 120687 1517 112521 3

The fallowing prep procedures were performed:

GC/MS Base/Neutral Compounds S GWL 112887 2345 112074 1
TRACE FGD 1200387 1230 111987 4
Surrogate Recovery Test Percent% Acceptable Limits™

o-Terpheny! TPH-DRO 905 (37.7 - 140.) o

n-propylbenzenc BTEX-GC 120. (519 -133)

n-propylbenzens TPH-GRO 74.0 (519 -133) T

M = Method ‘Method-Description

M1 EPA 3550 i

M2 EPA 418.1 Modified

M3 SW846 9060 modified

M4 EPA 3050

AT AR ner

- #YTIRET 10%

Lu
Y
Nt



FORM 1 Science AppiicationslT—N0V~1997'SA

VOLATILE ORGANICS ANALYSIS DATA SHEET

140713
Lab Name: GENERAL ENGINEERING LABOR Contract: NA I
Lab Code: Na Case No.: Na 5AS No.: Na SDG No. : FSz20128
Matrix: (soil/water) SOIL Lab Sample ID: 9711552.11
Sample wt/vol: 10.0 (g/mL} @ Lab File ID: 2K2012
Level : (low/med) LOW Date Received: 11/17/97
% Moisture: not dec. 7 Date Analyzed: 11/25/97
GC Column: J&W DB-624 (PID) ID: 0.53 {mm) bilution Factor: 1.0
Soil Extract Volume: (ml) Soil Aliquot Volume:
CONCENTRATION UNITS:
CAS NO. COMPOUND {(ug/L or ug/Kg) UG/KG Q
71-43-2~meeme_ Benzene 2.2(0 ()
108-88~F<-ucan_ Toluene _ 2.2|U0
100~41~4—m—--~——Ethylbenzene 2.21u
1330-20-7-------Xylenes (total) 4.3|U
i
Prmevenn o L
s R PO

(uL

43



Ty

1B _ EPA SAMPLE MO
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

140713 !

Lao Name: GENERAL ENGINEERING LABOR Contract: NA o

Lab Coce: NA Case No.: NA SAS No.: NA SDG No.: FS20128

Matrix: (soll/water! SCIL Lab Sample 1D: 2711552-1:%

Sample wt/vol: 3¢.6 {g/mL) G Lab File ID: 8X413

Level: {low/med) LOW Date Receivad: 11/17/97

% Moisture: 7 decanted: (Y¥/N) N Date Extracted:11/28/97

Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 12/11/97

Injection vVolume: .0 (uly) 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 351U U
91-58-7-wmmmem o 2-chloronaphthalene _ 35110
208-96-8---wmmwn acenaphthylene 351U
83-32-9--u----—- acenaphthene 351U
B6-73-T---=-nnu- -fluorene 351 |0
85-01-8------ ---phenanthrene 35140
120-12-7-----~~-~ anthracene 351140
206-44-0~=we-o-—— fluoranthene 35140
129-00-0wmm----- pyrene 351U
56-55~3--------= benzo (a)anthracene 35110
218-031-9c-c----- chrysene 3531 |0
205-89-2--wmnmwn benzo (b) flucranthene 351 |0
207-08-9---~-o-- benzo (k) fluoranthene 35110
50-32-8---~----- benzo{a)pyrene _ 35110
193-38-5-mmonunm- indeno(1,2,3-cd)pyrene 351 {0
53-70-3~~-------- dibenz (a,h)anthracene ’ 3510
191-24-2----~-~ ~-benzo(g,h, i)perylene 3510 ﬂ}

FORM I 5v-1 OLMO3.Q

. - : L
vy o

!E./;l i /"‘\ Vi SRVEE RIS
Cury
16



TAVRLIDRTION
Df‘}‘.l A \l_m_\ J

COPY

: P.O. Box 2502
800 Oak Ridge Tampike
_ Qak Ridge, Tennessee 37831
_ M. Kristi Anderson
“Opticn 1 o CAP-Part B (UST Sites)

oz SAIC01097 Report Dme:  December 12, 1997 Page 10f2
Sampie ID 140713
LavID : 9711552-11
Matrix 1 Soil
Date Collec + 11/14/97
Date Received Lt 111787
Prority 2+ ¢ Routine
Collector : : Chiem
Parameter  Qualifier  Resalt DL RL Upiis  DF Analyst Date Time Batch M
Organic Prep ) i
Evaporative Loss @ 105 C 7.00 100 wi% 1.0 ERH 1172807 1734 112112 1
General Chemistry

TOTAL REC. PETRO. HYDROCARBONSS3.2 108 mgkg 10 JLP 1240297 1450 112263 2

The following prep procedures were performed:

- GC/MS Base/Neutral Compounds . GWL 112887 2345 112074 1
Surrogate Recovery Test Percent% Acceptable Limits
n-propylbenzenc BTEX-GC 963 (51.9-133.). L
"M = Method Method-Description
M1l EPA 3550
M2 EPA 418.1 Modified
Notes:

The qualifiers 1 this report are defined as follows:

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

Jindicates presence of analyt= at » concentration less than the reporting limit (RL) snd greater than the detection: limit (DL).
. Uindicates that the anatyte was not detected at a concentration greater than the detection limit.

* indicates that a quality control snalyte recovery is ontside of specified acceptance criteria.
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FORM 1

Science Applicationsl7-NOV-19%7 gn

VOLATILE ORGANICS ANALYSIS DATR SHEET

140721

Lzd Name: GENERAL ENGINEERING LAROR. Contract: NA

Lab Code: Na Case No.: NA
Matrix: (scil/water) SOTL

Sample wt/vol: 10.0 (g/mL) G
Level: {low/med) LOW

% Moisture: not dec. 13

GC Column: J&W DB-624 (PID} ID: 0.53

S0il Extract Volume: {ml}

SAS No.: NA SDG No.: FS20128

Lab Sample ID: 9711552-14
Lab File ID: 2K707
Date Received: 11/17/957

Date aAnalyzed: 11/30/87

{mm) Dilution Factor: 1.0

Seil Aliquot Volume: (uL

CONCENTRATION UNITS:

v AD3

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
71-43-2-rcccmauL Benzene 2.3|U
108-88-3----n--o Toluene 2.3|0
100-431-4--w—-mmen Ethylbenzene 2.3(U0
1330-20-7--=mw-- Xyvlenes (total) 4,650

A-11

46



T

1B EE TYPLE NO .o \
SEMIVOLATILF GRGANICS ANALYSIS DATA SHEET L i

140721

Lab Name: GENERAL ZNG.NEERING LA3BOR Contract: NA

Lab Code: NA Case No.: NA SAS No.: NA SBG
Matrix: (soil/water) SOIL Lab Sample ID: 9711552-14
Sample wt/vol: 30.7 lg/wmi) G Lab File ID: B8X416
Level: {low/med) LOW Date Received: 11/17/97
% Moisture: 13 decanted: (Y/N) N Date Extracted:11/28/97
Cencentrated Extract Volume: 1.00 (mL) Date Analyzed: 12/11/97
Injection Volume: 1.0{uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N} N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOQUND (ug/L or ug/Kg) UG/KG Q
91-20-3---e - mn naphthalene 374U ()
91-58-7-=~~~-----2-chloronaphthalene 374 |U
208-96-8------ - acenaphthylene 374U
B3-32-9--------- acenaphthene 374 |U
BE~-T73-T-wmmcm o fluorene 374 |
85-01-8--~=m---- phenanthrene 374 |0
120-12-7- v -mmmn anthracene 374U ;
206-44-0-----~--fluoranthene 374 (U .
129-00-0--~----- pyrene . 374 |0
56-55-3---------benzo (2] anthracene 374 |0
218-01-9-------~ chrysene 374 |0
205-99-2~-------benzo (b)IIuoranthéne 374U
207-08-9---n---- benzo (k) £lucranthene 374 (U
50-32-8------~-- benzo (a)pyrene - 374U
193-38-5--<cnmmw indeno (1, 2,3-cd]pyrene 3740
53-70-3----~-----dibenz (a,h)anthracene ’ 374 |U
191-24-2-----~~- benzo{g,h,i)perylene 37410 ’
N
FORM 1 SV-1 ' OLMO3 . C
}
?} .-f“\ ' '
A-12 Levofod 167
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U.s. mPA - LY

- 1 EPA SAMPLE NO.
{ INORGANIC ANALYSES DATA SHEET
_ 140721

Lab Name: GENFRAL_ENGINEERING_LAES_  Contract: SAIC01097_ |
Lab Code: Case No.: SAS No.: SDG No.: FS20128
Matrix (soil/water}: SOIL_ Lab Sample ID: 9711552-14
Level (low/med): Low__ Date Recelved: 11/17/97
% Solids: _87.0

Cencentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|{cC Q M
7439-92-1 |[Lead_ 3.2 P_|=
( - —
Coleor Before: Clarity Before: Texture :
Color After: Clarity After: Artifacts:
Comments : DATA VALIDATION
fa¥alalll
| oFORM I - IN-o~- IrM02.1

corY

A-13
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Science Applications Juemational Corp.
P.O. Box 2502

£ 800 Oak Ridge Tumpiks

P ~ Dak Ridge, Tennessee 37831

Comacr:  * Ms, Kristi Anderson

Project Description:©  ‘Qption 1 to CAP-Part B (UST Sites)

cc; SAIC 097

o

LN

Report Date:: December 12, 1997 Page 1of2

Parameter Qualifier Result DF Analyst Date Time Batch M
Organic Prep

Evaporative Loss @ 105 C 13.0 1.0 ERH 112897 1625 112115 1
Genersl Chemistry

TOTAL REC. PETRO. HYDROCARBONS3SS U Fol,F277 228 115 mg/kg 1.0 JLP 120287 1450 112263 2

TOTAL ORGANIC CARBON (TOC) 3360 _ 24.1: 100" mgkg 10 MWD 12/06/97 1436 112521 3
The following prep procedures were performed:

GC/MS Base/Neutral Compotnds ~:GWL 112887 2345 112074 1

TRACE {FGD 12/0387 1230 111987 4

Surrogate Recovery Test Percent% Acceptable Limits

n-propylbenzene BTEX-GC 98.0 (519 -133)

M = Method. Method-Description

M1 EPA 3550 33

M2 EPA 41B.1 Modified

M3 SWB46 9060 modified

M4 EPA 3050

A-14

B
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_ab NWame:

Lalb Code: NA

FORM 1

Science Applicationsi7-NOV-193%7 ga

VOLATILE ORGANICS ANALYSIS DATA SHEET

Case No.: NA

{soil/water) SOIL

Sample wt/vol: 10.0 (g/mL) G

(low/med) LOW

Moisture: not dec. 32
GC Column: J&W DB-624 (PID) ID: 0.53 {wm)

S0il Extract Volume: (ml)

SAS No.: NA

140811

GENERAL ENGINEERING LABOR Contract: NA

SDG No.: FS20128
Lab Sample ID: 9711552-16
Lab File ID: 2K1022
Date Received: 11/17/97
Date Analyzed: 11/24/97

Dilution Factor: 1.0

Soil Aliguot Volume: {ul.

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
71-83-2--—===o—_ Benzene 2.9(U 17
108-88-3~-wwmu-- Toluene 2.910 L/
100-41-4---~~mun Ethylbenzene 2.9U Fald
1330-20-7-=----= Xylenes (total) 5.9(u L/
U LA PR
i E : HERWERY

48



| 1B EPP SAMPLE NC.
SEMIVOLATILE ORGANICS ANALYSTS DATA SHEET

140811 i
Lab Name: GENERAL ENGINEERING LABOR Cortract: NA o |
Lab Code: NA Case No.: NA SAS No.: Na SDG No.: PS20128
Matrix: (soil/water) SOIL Lab Sample ID: 9711552-16
Sample wt/vol: 30.2 {g/mL) G Lab File 1ID: 8X418
Level: {low/med; LOwW Date Received: 11/17/97
%¥ Moisture: 32 decanted: (Y/N) N Date Extracted:11/28/97
Concentrated Extract Volume: 0.19 {(mL} Date Analyzed: 12/12/97
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 o)
91-20-3------ —--naphthalene 82.5|U0 U
91-58-7---~-----2-chloronaphthalene 92.510
208-96-8~w--n--- acenaphthylene 92.5|u
B3-32-9-----—~.- acenaphthene 92.510
BE~T73-T7---nuo —---fluorene 92.5|0
85-01-8-mm------ phenanthrene 92.51U
120-12-7---vw=u- anthracene . 92.5|0
206-44-0--rmmc -~ fluoranthene $2.5(0
129-00-0-=-=—-w-- pyrene ) 82 .50
56-55-3--~w--- ---beazo (a)anthracene 9z2.5|U
218-01-9--------chrysene 82.510
205-99-2---Tnm.s benzo (b) flucranthene 82.510
207-0B-9---n-onno benzo (k) fluoranthene 92.5|U
50~32-8----cnc-- benzo (a) pyrene 92.5U
193-39-8--cnnuo_ indeno (1, 2, 3-cd) pyrene . 92 .5|U
53-70-3-~-------dibenz (a,h)anthracene 92.5|U
191-24-2--~-=-=-~ benzo(g,h,i)perylene 92.5|U $
FORM 1 sV-1 QLMC3.

e

LN



Clieat: Science Applications Internationat Corp.
P.O. Box 2502
& 800 Oak Ridge Turnpike
.. OakRidge, Teanessec 37831
"’ Contact: Ms. Kristi Anderson
Project: Dsmpuon: ~QOption 1 to CAP-Pirt B (UST Sites)
co: SAICO1097 ¥ ReportDate: December 12, 1997 Page 10f2
. 11140811
: 0711552-16
:+ Soil
'L11N4/97
S 1NIeT
"+ Routine
: Client
Parameter Qualifier Result RL "Units  DF Analyst Date Time Batch M
Organic Prep
Evaporative Loss @ 105 C 320 AT L0 wi%k 1.0 ERH 1128897 1625 112115 1
Geanerza! Chemistry & -
TOTAL REC. PETRO. HYDROCARBONSI35 ¢/ FOI,Foé 291 147 mgkg 10 JLP 1200297 1450 112263 2
The following prep procedures were performed:
GC/MS Base/Nentral Compounds GWL 112807 2345 112074 1
Surrogate Recovery Test Percent% Acceptable Lhniis
n-propylbenzenc BTEX-GC 122. (5197 133)
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 znalyte was not detected at a concentration greatey than the detzction limit

Y indicates presence of analyte at a concenrration less than the reporting limit (RL) and greater than the detection Bmit (DL).

U indicates that the analyte was not detected at & concentration greater than the detection lirnit
* indicares that a quality control analyte recovery is outside of specified acceptance criteria.

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

A-17

e
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FORM 1 Science Applicationsi7-NOV-1997 ga
VOLATILE ORGANICS ANALYSIS DATA SHEET '

140821 )

Lab Name: GENERAL ENGINEERING LABOR Contract: NA e

Lab Code: NA Case No.: NA SAS No.: Na 8DG No.: FS52013%

Matrix: (soil/water) SOIL Lab Sample ID: 9711547-03

Sample wt/vol: 10.0 (g/mL) G Lak File 1ID: 2K206

Level: {low/med) LOW DATA VAUD_;:‘"' iu(y Date Received: 11/17/97

¥ Moisture: not dec. 9 COPY Date Analyzed: 11/25/97

GC Column: J&W DB-624 (PID) ID: 0.53 {mm) Dilution Pactor: 1.0

Soil Extract Volume: {ml) Soil Aliquot Volume: {uL

CONCENTRATION UNITS:

CAS NoO. COMPOUND {ug/L or ug/Kg) UG/KG Q
71-83-2--cmmman Benzerne 2.2{u 28
108-88-3--—~~:--Toluene 3.7(p I HP8
100-41«4---n-u-- Ethylbenzene 3.8 -
1330-20-7-~---~- Xylenes (total) 24.6 —

109



1z

SEMIVOLATILE ORGANICS ANALYSIS DATA

Lab Name: GENERAL ENGINEERING LABOR Contract:

Lab Ccde: NA Case No.: NA SAS No.:
Matrix: (soil/water) SOIL

Sample wt/vol: 30.6 {(g/mL} G

Level: {low/med) LOW

% Moisture: 9 decanted: (Y/ﬁf N

EPA SAMPLE NO.

SHEET
_ 140821

NA

NA SDG No.: FS20138

Lab Sample ID: 9711547-03
Lab File ID: 8Yy211
Date Received: 11/17/97

Date Extracted:11/28/97

A-19

Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 12/156/97

Injection Volume: 1.0 (uLj Dilution Factor: 1.0

GPC Cleanup: (¥Y/N) N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG ')
91-20-3------- ~-naphthalene 359 |U n
91-58-7---cmuuno 2-chloronaphthalene 359 |y
208-96-8~=------ acenaphthylene 359|U
B3-32-9-c-mmu--- acenaphthene 359(U0
B6-T73-Tmcmmao fluorene 3590
85-01-8-----u-un phenanthrene 35910
120-12-F--cnm o anthracene 3590
206-44-0---nc--n fluoranthene 359|U
129-00-0----—---- Pyrene 3539|U
56-55-3--wc-n___ benzo{alanthracens 35910
218-01-9--~-----chrysene 359|U
205-89-2-—w--_ .. benzo (b) fluoranthene 3590
207-08~9-nouoao benzo (k) fluoranthene 359U
50-32-8----cnu--- benzo (a)pyrene 359U
193-39-5mcnuc - indeno(1, 2, 3-cdTpyrens 359 |0 v
53-70-3---ceua-_ dibenz (a, h) anthracene 359|U e
191-24-2c oo benzo(g,h,i)perylene 3590 i
yr2f5P
FORM 1 sv-1 OLMO3 .0

252



FORM 1

VOLATILE ORGANICS ANALYSIS DATA

Science Applicationsl7-NOV 1957 ga
SHEET

140911 ﬁ)
Lab Name: GENERAL ENGINEERING LABOR Contract: NA h
Lab Code: KA Case No.: NA SAS No.: NA SDG No.: FS2012%
Matrix: {soil/water) SOIL Lab Sample TD: $711552-¢7
Sample wt/vol: 10.0 (g/mL) G Lab File ID: 2K208
Level: (low/med) LOW Date Received: 11/17/97
% Moisture: not dec. 30 Date Analyzed: 11/25/97
GC Column: J&W DB-624 (PID) ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ml) Soil Aliquot Volume: (uL
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
T1-43-2----c-ana Benzerne 2.8|U U
108-88-3ww-na:a Toluene 2.8|U0
100-41~4---n--- Ethylbenzene 2.8|U
1330~20-T7=--~~~~ Xylenes (total) 5.7|0
DLTH viry oy
FIRVIIIT 0y im
C’Oih.x'\]_/ ’J}?
A-20 39



1B

EPA SAMDPLYE

e

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET \
| 140911 :
Lap Name: GENERAL ENGINEERING LABOR Contract: NA ] i
Lab Code: NA Case No.: NA SAS No.: NA SbG No.: ¥F§2012S8
Matrix: (soil/water} SOIL Lab Sample ID: $711552-07
Sample wt/vol: 30.5 {g/mL) G Lab File 1D;: 8X409
Level: {low/med) LOwW Date Received: 11/17/97
% Moisture: 30 decanted: (Y/N) N Date Extracted:11/28/97
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 12/11/97
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (¥y/m, N pH: 7.0
CONCENTRATION UNITS: _
CAS NO. COMPOUND (ug/L or ug/Xg) UG/KG Q
91-20-3------=-u- naphthalene 468U U
91-58-7-=~="u=m=- 2-chlorenaphthalene 46810
208-86-8-------- acenaphthylene 46817 1
83-32-9--------= acenaphthene 468 |0
86-73-T~-mr-=--= fluorene 468U
B5~01~-8--r~=->m~ phenanthrene 468 (U
120-12-7=-======- anthracene 468 |U
206-44-0-~~~-~~~- fluoranthene 4681|U
128-00-0----~-~ ~pyrene 46810
56-55-3-~=------- benzo (a) anthracene 468|0T
218-01~9---vc-nn- chrysene 468U
205-99-2vcenwnn- benzo (b) fIucranthene 468|U
207-68-9-------~ benzo (k) £luocranthene 468 |U
50-32-B----=-u-= benzo (&) pyrene 46810
183-39-5+--nsmun indeno (1, 2,3~cd]) pyremne 468|U
53-70-3----=-~-- dibenz (a, h)anthracene 46810
191-24-2--wcnamaan benzo(g,h,i)perylene 468|U ¢

FORM I sSV-1

A-21

OLMO3 .9
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DMAVMJ}MON

S P.O. Box 2502
. w 800 Oak Ridge Tumpiks
Osk Ridge, Tennessee 37831
.. Mis. Kristi Andexson
ption 1 to CAP-Part B (UST Sites)

cc: SAICO1067

cOPY

Report Date;  December 12, 1997 Page 10f2

SempleID . - 1140911

LsbID % : 971155207

Matrix - < 1 Soil

DueConwmd 1111487

Date Recewed 21171787

Pricrity " : Routine
Parameter  Quallfier  Resalt DF Analyst Date Time Batch M
Organic Prep
Evaporative Loss @ 105 C 30.0 Ty 10 ERH 112887 1734 112112 1
General Chiemistry

TOTAL REC. PETRO. HYDROCARBONS36.5 &/ F:an,Fo"? )

The following prep procedures were performed:

10 P 1200187 1300 112201 2

GC/MS Base/Neutral Compounds GWL 112807 2345 112074 1
Surrogate Recovery Test Pereent% Acceptable Limhs
n-propylbenzene BTEX-GC 102, (5195133 .
‘M = Method Method-Description’
M1 ' EPA 3550
M2 EPA 418.1 Modified
Notas:

The qualifiers in this report are defined as follows:
ND indicates that the analyte was not detected at a concentraiion greater than the detoction Limit.

T indicates pressnce of analyle at a concentration less than the reporting Ymir (RL) and preater then the detection Emit (DL).

U indicates that the analyte was not detected a1 concentration greatsy than the detection limit.
* indicates that a quality control malyte recovery is outside of specified acceptance critria.

Data reported in mass/mess units is reported g5 *dry weight'.

A-22
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FURM 1L SCLENCe ADPLICALLIONSL /-NUV-19%) o4
VOLATILE ORGANICS ANALYSIS DATA SHEET

140921
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: Na Cage No.: NA SAS No.: NA SDG No.: FS20138
Matrix: (soil/water) SOIL Lab Sample ID: 9711547-12
Sample wt/vol: 10.0 (g/mL) G Lab File ID: 2K307
Level: (low/med) LOW DATA VALIDAT DONpate Received: 11/17/97
Y
% Moisture: not dec. 4 ‘ Adr T Date Analyzed: 11/24/97
GC Ceclumn: J&W DB-624 (PID) ID: 0.53 {mm} Dilution Factor: 1.0
Soil Extract Volume: {ml) Soil Aliquot Volume: {uL
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/XG o]
71-43-2-cmmru- Benzene 2.1|U LL
108-BB-3---w-=-u- Toluene 2.1]U
100~41-4~--vc-mu- Ethylbenzene 2.1|U
4.21|0

1330-20-7-=---=- Xylenes ({(total)

A3 108



iB
SEMIVOLATILE ORGANICS

EPA SAMPLE NO.

ANALYSIS DATA SHEET '
146922 ’
Lab Name: GENERAL ZNGINEERING LAROR Contract: Na . ;
Lab Ccde: Na Case No.: Nz SAS No.: Na 5DG No. : F82013s
Matrix: (soil/water) S01L Lab Sample ID: 97:11547_15
Sample wt/vol: 30.3 (g/mL) g Lab Files ID: 8Yz220
Level: {low/med) LOW Date Received: 11/17/397
% Moisture: g4 decanted: (Y/N) N Date Extracted:ll/28/9?
Concentrated Extract Volume : 1.00 {mL} Date Aralyzed- 12/16/97
Injection Volume: 1.0 (uL) Dilution Pactor: 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-—ooo___. naphthalene 344U Ju.
AL-58-7-—eooo___ 2-chloronaphthalene 344 |0
208~96—8~--—-v~—acenaphthylene 344U
83-32-9-._ .. ___ acenaphthene 344\
86-73-Fwmeee . luorene 344 (U0
85-01-8-wmooo._. phenanth¥ene 34407
120-12-7--oo____ anthracene 344U
206~44-0-——-f——~fluoranthene 344U
129-00-0----_. pyrenée 344117
56-855-3.wL____ benzo (a}anthracens 344|U
218-01-9-wucua___ chrysene 34410
205-99—2-‘————-—benzo(b)fluoranthene 344 |y
207-08-9-e_____ benzo (k) fluoranthena 344U
50-32-8-wo-n____ benzo (a) pyrene 344U
193-39-5--_____ indeno(1,2,3—cd)pyrene- 344U $
53-70-3mcaaa_ . dibenz(a,h)anthracene 344 (U i
191-24-2- - ___ benzo(g,h,i)perylene 344U W

FORM I 3v-1 OLMO03.0

A-24
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T,

U.5. ZFA - CLP

1 _ EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
140921
Lab Name: GENERAL ENGINEERING_LABS_~~ Contract: SATC01097_
Lab Code: Case No.: SAS No.: SDG No.: F82013S
Matrix (soil/water): SOIL_ Lab Sample ID: 9711547-12
Level {low/med): Low_ N Date Received: 11/37/97
% Soplids: _96.0 '2[
wid o
Concentration Units {ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration c Q M
7439-92-1 |Lead 1.5 _ P_|=
I — ——
Color Before: Clarity Before: Texture:
Color after: Claxrity after: _ Artifacts:

Comments:

[
[}
wh
i

A-25
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Client: &kmz&@k&huhmmmdemp
P.O. Box 2502
800 Oak Ridge Tumpike
Oak Ridge, Termesses 37831
Contact: Ms._ Kristi Anderson
Project Description: Option 1 10 CAP-Part B (UST Sites)
cc: SAIC01097 Report Date:  December 20, 1997 Page 10f2
Sarple ID : 140921
LabID 19711547412
Matrix : Soil
Date Collected 1 11714/97
Dare Received 1111787 o
Priority : Routine 9.
Collector : Clismt ,uf '3/ nd Jp
Parameter Qualifier  Result - (1,9 DL RL Units ~ DF Analyst Date Time Batch M
General Chemistry- pl
TOTAL REC. PETRO. HYDROCARBONS175 ¢ £l JERPT 206 104 mgfky 10 JLP 120187 1300 112201 1
TOTAL ORGANIC CARBON {roc) 1720 - 24. 100 mg/kg 1.0 MWD 120597 1647 112521 2
Surrogate Recovery Test Percent% Acceptable Limits
n-propylbenzene BTEX-GC 111, (519-133)
M = Method Method-Deseription
M1 EPA 418.1 Modified
M2 SW846 9060 modified
Notex;

‘Tha qualifiers in this report sre defined as follows;
NDMwmthumsmﬂmwumtdcuwduamnmmmmcdmcﬁmﬁnﬁL

Jindimspcsmceofmﬂymaummﬁmluslhmmcrq:minglimit(RL)mdgrun:rlhmﬂnduncﬁmlimi:(DL}.

U indicates that the analyte was not detected az o conicentration grester than tha detaction Limit.
* indicates that a quality contya] anslyte recovery'is outside of specified acceptance criteriz,

A-26
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FORM 1

Science Applicationsl/-NOV-1997 Sa

VOLATILE ORGANICS ANALYSIS DATA SHEET

141611

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lak Code: NA Case No.: NA
Matrix: (soil/water) SOIL

Sample wt/vol: 10.0 (g/mL) G
Level: {low/med) LOW

% Moisture: not dec. 11

GC Column: J&W DB-624 (PID)} ID: 0.53

Soil Extract Volume: {ml)

SAS No.: NA SDG No.: FS20125

Lab Samplie ID: 9711552-20
Lab File ID: 2K102¢6
Date Received: 11/17/97

Date Analyzed: 11/25/57

{mm) Dilution Pactor: 1.0

Soil Aliguot Volume: {(uL

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG o)
71-43-2--c—mmwwo Benzene 2.2|0 17
108-88-3~w-uueaa Toluene 2.210
100-41-4--c-auv Ethylbenzene 2.210 VT CPE
1330-20-7---~==- Xylenes {total) 4.5|U U

A-27
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_ IB _ EPA SAMPLE NO
SEMTVOLATILE ORGANICS ANALYSTS DATA SHEET

141013

i.ab Name: GENERAL ENGINEERTNG LABOR Contract: NA

L.ab Code: NA Case No.: WA SAS No.: WA SDG No.: FS201:Z3

Matrix: (soil/water) SOIL Lab Samplie ID: 9711552-2C

Samp.e wt/vol: 30.2 (g/ml) G Lab File ID: BX421

Level.: {low/med) LOW Date Received: 11/17/97

% Moisture: 11 decanted: (Y/N) N Date Extracted:11/28/97

Concentrated Extract Volume: 1.00 {mL) Date Analyzed: 12/12/97

Injection Volume: 1.0 (uL} Dilution Factor: 1.0

GPC Cleanup: (¥/N) N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND: (ug/L or ug/Kg) UG/KG Q
91-20-3-~-~------naphthaleane 372 |0 'y,
91-58-Fmmwmwm o~ 2-chloronaphthalene 372U
208-96-8-~--cum- acenaphthylene - 3720 }
B3-32-9--~--—---- acenaphthene 37240
BE~J3wFmmm——— = ~-flucrene 37210
85-01~B-mowomm e rhenanthrene 372U
120-12-7--------anthracene 372U
206-44-0~--=-~-- ~fluoranthene 37210
129-00-0-—---~—--~ ryrene 372|U
56-55-3wamem--—- benzo (a)yanthracene 372|U
218-01-«8------~~ chrysene 37210
205-98-2------~-- benzo (b) fluoranthene 372U
207-08-9---=--=~ benzo (k} fluoranthene 37210
50-32-8~-~~--——- benzo (a} pyrene 37210
193-36~5--------indeno{1,2,3-cd) pyrene ) 372 |0
53-70-3=-=~=-=-—---~- dibenz (a, h)anthracene 372 |U
191-24-2-----—=~ benzo{g,h,i)perylene 372U \/
FORM 1 SV-1 CLMO3

(‘""j
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B ZPA SBMPLE NO .
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Z41011DL
Liab Name: GENERAL INGIKEERING LABOR Contract: N .
Lab Code: NA Case No.: NA SAS No.: N SD3E No.: ¥320128
Matrix: (soili/water) SO0OIL La> Sample ID: $7:1552-29
Sample wt/vol: 30.5 {g/mL) @& Lab File ID: 2We0852
Level: (low/med) LOW Date Received: 11/17/97
% Meoisture: 11 decanted: {(Y/N} N Date Extracted:11/26/97
Concentrated Extract Volume: 1.00(mL) Date Analyzed: 12/08/97
Injection Volume: 1.0 {uL) Dilution Factoxr: 5.0
GPC Cleanup: (Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q
——————————————— Diesel Range Organics l 33.9|DB ‘; 28
14

FORM I SV-1 OLM02.0

A-29
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FORM 1 Science Applications?7-NOV-1697 3n
VOLATILE ORGANICS ARNALYSIS DATA SHEET

_ 141011 ﬁ)
Lab Name: GENERAL ENGINEERING LABOR Contract.: Na
Lab Code: Na Case No.: NA SAS No.: NA SDG No.: FS20128
Matrix: (soil/water) SOIL Lab Sample ID: 9711552-20
Sample wt/vol: 106.0 {g/mL) @G Lab File ID: 1X1026
Level: {Low/med) LOW Date Received: 12/17/97
% Moisture: not dec. 11 Date Analyzed: 11/25/97
GC Column: J&W DB-624 (FID) ID: 0.53 (mm) Dilution FPactor: 1.0
Scil Extract Volume: (ul} Soil Aliquot Volume: (ul,
CONCENTRATION UNITS :
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
---------------- Gasoline Range Org'anics_____J 56.2i0 lu;r co8

A-30 | 120



= P.0, Box 2502
T 800 Oak Ridge Tumpike
o Ee T Ouak Ridge, Tennessee 37831
.- Contact:;- * Ms, Kristi Anderson
Project Description: i " CAP-Part A (UST Sites)
cc: SAIC00997 Report Date:  December 12, 1997 Page lof2
SampleD .. © ;141011
LoD - 1 9711552-20
Matrix : Soil
Date Collected 11714597
Date Racaived 111787
Priority = : Routine
Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
Organic Prep T
o Evaparative Loss @ 105 C 11.0 1.00 100 w% 1.0 ERH 112887 1625 112115 1
( General Chemistry =
TOTAL REC. PETRO. HYDROCARBONS26.! U F@ LEDT7 2 10 JLP 1202097 1450 112263 2
TOTAL ORGANIC CARBON (TOC) Ml = 24. 1.0 MWD 126997 1621 112521 3
The following prep procedures were performed:
GC/MS Base/Neumral Corapotnds <GWL 1172807 2345 112074 1
TRACE “FGD 12/03/97 1230 111987 4
Surrogate Recovery Test Percent% Acceptabie Limits *
o-Terphenyl TPH-DRO 75 (37.7 - 140.)
n-propylbenzene BTEX-GC 128. (519-133)
n-propylbenzene TPH-GRO 333 (519-133,) e
M = Method Method-Description
M1 EPA 3550
M2 EPA 418.1 Modified
M3 SWB846 9060 modified
M4 EPA 3050

A-31
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FORM 1

science ApPPLICATLIONSL /~NUV-1%9, up4

VOLATILE ORGANICS ANALYSIS DATA SHRET

| .
_ _ 141021DL1 | )
Lab Name: GENERAL ENGINEERING LABOR Contract: NA [
Lab Code: NA Case No.,: NA SAS No.: NA SDG No.: FS5201:2S
Matzix: (soil/water) SOIL Lab Sample ID: 9711552-05
Sample wt/vol: 10.0 (g/mL) G Lab Tile ID: 2K307
Level: {(low/med) LOW Date Received: 11/17/97
% Moisture: not dec. 13 Date Analyzed: 11/26/397
GC Column: J&W DB-624(PID} ID: 0.53 {mm) Dilution Factor: 25.0
Scil Extract Volume: (ml) Soil Aliguot Volume: {uL
CONCENTRATION UNITS:
CAS NO. COMPOUND {(ug/L or ug/Kg} UG/KG o)
71-43-2-=w--m=on Benzene 57.5|U vy Qo o8
108-88-3---~---- Toluene 57.510 7n)
- 100-41-4-------- Ethylbénzene 463 T
1330-20~7--~-—-- Xylenes (total) 1180 J
J

A-32
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1B EPA SAMPLE NO.
SEMIVOLATIT.RE. ORGANICS ANALYSIS DATh SHEET

! 1¢1021
Lab Name: GENERAL ENGINEERING LABOR Contracct: NA :
Lab Code: NA Case No.: NA SAS No.: NAa SDG No.: FS23128
Matrix: {(soil/water) SCIL Lab Sample ID: 9711552-C%
Sample wt/vol: 30.2 (g/mL) G Lab File ID: 8X407
Level: {low/med) LOW Date Received: 11/17/927
% Moisture: 13 decanted: (Y/N} N Date Extracted:11/28/37
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 12/11/97
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-----nn-n naphthalene 1460 =
91-58~7-—w-n-mmn- 2-chloronaphthalene : 38110 I
208-96-8B------ ~-acenaphthylene 381U
83~32-9-----—-—- acenaphthene 38110
BE-T3~Tmmmm e m fluorene 381|U0
85-01-8---~-- -~--phenanthrene 381U
1L20-12~Tmmme e e m anthracene 381 |0
206-~44-0<------- flueranthene 381U
129-00-0--=-=-~--- pyrane 38130
56-55-3~~cnc-nn- benzo (a}anthracene 381U
218-01-9-------- chrysene - 381|U
205-99-2---~--- -benzo (b) Tluoranthene 381 |U
207-08-9~--wuune- benzo (k) fluoranthene 3811|U
50-32-8-~------~--benzo(a)pyrene 381U
193-39-5--mu—- indeno (1, 2, 3-cd)pyrene . 3810
53-70-3-mmmcmnun dipenz (a,h)anthracene 382110
191-24-2---~=~u- benzo(g,h,i)perylene 382 |U
vV
FORM I &v-1 OLMG3 . 0

A-33 17



J.s.

nrEA - CLp

1

INORGANIC ANALVYSES DATA SHEET

Lab Name: GENERAL_ENGINEERING_LABS

Lab Code: Case No.:
Matrix (socil/water): SOIL
Level (low/med): LOwW___
% Solids: _87.0

Contract: SAIC01097_

SAS No.:

Lah Sampl

EPA SAMPLE NO.

141021

SDG No.: F520128
e ID: 9711552-05

Date Recelved: 11/17/57

Concentration Units (ug/L or mg/kg dry weight}: MG/KG

CAS No. Analyte |Concentration|c Q
7439-92-1 |Lead 2.9
Colory Before: Clarity Before:
Color After: _ Clarity After:

Comments:

I T R L T I e =

Texture:
Artifacts:

FORM I -~ IN

A-34
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IS

- P.O. Box 2502
800 Oak Ridge Tumpike
.. Dak Ridge, Tennesses 37831
Project Description:  * Qption 1 to CAP.-Part B (UST Sites)
co: SAICO1097 s’ “#7 | ReponDue: December 12, 1997 Page 10f2
' Staple ID :141021
LD . E :9711552-05
Mamix - T T Seil
Date Collected - 111487
Date Received @ 1 1LTE7T
Priority .+ + Routine
Colliector 1 Client
Parameter Qualifir  Result L RL Units  DF AnalystDate Time Batch M
Organic Prep - e
Evaporative Loss @105 C 13.0 TL0 wR 1.0 ERH 1172897 1734 112112 1
Genersl Chemistry e
TOTAL REC. FETRO. HYDROCARBONS 220 = 455 230 mgks 20 JLP 120157 1300 112201 2
TOTAL ORGANIC CARBON (TOC) 5820 — 4.1 100 mghkg 1.0 MWD 12/06/97 1326 112521 3
The following prep procedures were performed: 7 _
GC/MS Base/Neutral Compounds - GWL 112887 2345 112074 1
TRACE FGD 12/03/97 1230 111987 4
Surrogate Recovery Test Fercent% Acceptaﬁ{? Limits
n-propylbenzens BTEX-GC 120, (51.9-133) "’ ’
M = Method Method-Description
M1 EPA 3550
M2 EPA 418.1 Modifzed
M3 SW845 9060 modified
M4 EPA 3050

L
t
o
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FORM 1 Science Applicationsl5-DEC-1997 83
‘\'TOLATILE ORGANICS ANALYSIS DATA SHEET

UI 1407W2 :
Lab Name: GENERAL ENZINEERING LABOR Contract: NA _M)
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS2029W
Matrix: (soil/water) WATER Lab Sample ID: 9712414-17
Sample wt/vol: 10.0 (g/mL) ML Lab File 1D: 2N5018
Level: {(low/med) LOW Date Received: 12/15/97
% Moigture: not dec. Date Analyzed: 12/19/97
GC Column: J&W DB-624 (PID) ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ulL) Soil aliquot Volume: {uL
| _ " CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L Q
71-43-2-——=-—~~~ Benzene 2.0|U v
108-88-3--~----~ Toluene 2.0|0
100-41-4-------~- Ethylbenzene 2.0|0
1330-20-7--~-~-- Xylenes {(totall] 4.0310

FORM I VOA

S
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Uitk VR RUTSRIO 1B EPA SAMPLE NO.
CL”ﬁFMIVOLATTLE ORGANICS ANALYSIS DATA SHEET

1407W2
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: NA Case No.: NA SAS No.: NA 5DG No.: FS2028W
Matrix: (solil/water) GROUNDHZ0O Lab Sample ID: 9712412-18
Sample wt/vol: 1000 (g/mL) ML Lab File ID: 2B105
Level: (low/med) LOwW Date Received: 12/15/97
% Moisture: decanted: (Y/N) Date Extracted:12/18/97
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 01/05/98
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---cna--- naphthalene 10.0]U U
81-58-7-mrmmee 2-chloronaphthalene 10.010
208-96-8---~-~--- acenaphthylene 10.0|U
83-32w9mmc o acenaphthene 1%.0(U
BE-T3-T-rmee e fluorene ‘10.0|0
85-01-8-~----n--- phenanthrens 10.04U0
120-12-7—meu = anthracene 10.0]0
206-44-0--n-mmmn fluoranthene 10.0|0T
129-00~0-----~-~ pyrene 10.0(0
56-55-3cmcccaun benzo {(a)anthracene 10.0|U
218-01-9~--——--—- chrysene _ 10.04U0
205-99-2-——————- benzo (b) TIuoranthene 10.0|0
207-08-9---=cc-- benzo (k) £luoranthene 10.0(U
50-32-8----~----benzo (d) pyrene 10.0|U
193-39-5-—-eoun- indeno (1, 2,3-cdlpyrene 10.0|U
53-70-3 oo dibenz (a, h)anthracene ' 10.0|U
191-24-2------—-~ benzo{g,h,i)perylene ’ 10.0|U
FORM I 8V-1 OLM03.0

44
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DATA VALIDATIUN U.S. EPA - cop

COrY
1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET )
1407W2 .
Lab Name: GENERAL_ ENGINEERING_LABS_. Contract: SAIC01097_
Lab Code: Case No.: SAS No.: SDG No.: Fs2029w
Matrix (soil/water): WATER Lab Sample ID: 9712414-17
Level {low/med): Low__ Date Received: 12/15/97
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration{cC Q M
7439-89-6 |Iron 66800 p_I=
- — }
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
B i
FORM I - IN TLMOZ. 1

114

A-38



. - e el
g .—‘,\Y FORM 1 Science ApplicaticonsiT-DEC 1007 5
MO

LATILE ORGANICS ANALYSIS DATA SHEET
1408W2 }
Lal Name: GENERAL ENGINEERING LARGR Contract: NA __l
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: F82032W
Matrix: (soil/water) WATER Lab Sample ID: 9712486-08
Sample wt/vol: 10.0 (g/mL) ML Lab File ID: 2P104
Level : (low/med) oW Date Received: 12/17/97
% Moisture: not dec. _ _ Date Analyzed: 12/29/87
GC Column: J&W DB-624 (PID) ID: 0.53 (mm) Dilution Factor: 10.0
Soil Extract Volume: (uL) Soil Aliquot Volume: {uL
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
71-43-2~-—--voao Benzene 238 =
108-88-3~------- Toluene 20.0|U o
100-41-4~---—nmo Ethylbenzene 179 =
1330-20-7----- —~Xylenes (total) 295 =

FORM 1 VOA

A-39



DATA VALIDATION

1B _ EPA SAMPLE NO.
C(ﬁEY:IVOLATILE ORGANICS ANALYSIS DATA SHEET
1408W2
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: NA Cagse No.: NA SAS No.: NA SDG No.: FS2032W
Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9712480-13
Sample wt/vol: 1010 (g/mL) ML Lab File ID: 8C118
Level: (low/med) LOW Date Received: 12/17/97
% Moisture: decanted: (Y/N) Date Extracted:12/22/97
Concentrated Extract Volume : 1.00 (mL) Date Analyzed: 01/12/98
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/L 0
91-20-3--— - naphthalene 67.1 =
91-58-Trmm e 2-chloronaphthalene 9.9|0 i
208-96-8-~-me-mn acenaphthylene 9.9|U0
83-32-9m--e--. ~-acendphthene 9.910
B6-73-T———cu_- --fluorene 9.9|U
B5-01-8----cnu-o Phenanth¥ene 9.910
120-12-7--v-~= ~-anthracene 9.9|0
206-44-0----u-—- fluoranthene 9.9|U
129-00-0-~-~+----pyrene 5.9|U0
56-55-3---------benzo (3) anthracene 9.9|U
218-01-9u—mwe o chrysene 3.9|U
205-99-2 e benzo (b) TTucranthene 9.910
207—08~9--——v——-benzo(k)fluoranthene 9.91U
50-32-8------ou- benzo(a) pyrene 9.9{0
193-39-5---caoo rindeno(1,2,3-cd}pyrene 9.9|0
53-70-3--memmu_ dibenz (a,h) anthracene 9.91|U
191-24-2-—=wuo- benzo(g,h,i)perylene $.9|0
FORM I sV-1 OLM03.0

A-40
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lﬂ'\! U.S. EPA - CLP

COPY 1 EPA SAMPLE NO.
o INORGANIC ANALYSES DATA SHEET

1
1408W2 !
Lab Name: GENERAL_ENGINEERING_LABS_  Contract: SAIC01097_ o
Lab Code: Case No.: SAS No.: SDG No.: F82032
Matrix (soil/water): WATER Lab Sample ID: 9712480-13
Level (low/med): LOwW_ Date Received: 12/17/97
% Solids: _ 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M
7439-89-6 |Iron ' 17300 _ P_=
Color Before: Clarity Before: . Texture:
Color After: Clarity After: Artifacts:
Comments:
(‘- FORM I - IN - IIM02.1

154
A-4]



AN FORM 1 Science Applicationsl5-DEC-1997 Sa

AT Y I N R
VAR VYOHATTLE " ORGANICS ANALYSTS DATA SHEET

COPY

A-42

1409W2 ’
Lab Name: GENERAL ENGINEERING LABOR Contract: NA ﬁ)
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS2029W
Matrix: (soil/water) WATER Lab Sample ID: 9712414-09
Sample wt/vol: 10.0 {g/mL) ML Lab File ID:  2N4019
Level: (low/med)  LOW Date Received: 12/15/97
% Moisture: not dec. Date Analyzed: 12/18/97
GC Column; J&W DB-€24 (PID) ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: {ul) Soil Aliquot Volume: {un,
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) TG/L Q
Tleg3-2-ccmeaaem Benzene
108-88~3-------- Toluene
100-4)-4~------- Ethylbenzene
1330-20-7~----- ~Xylenes (total)
/
FORM I VOA

32



o
Faa
e BTG

:Tf\ Palr V5 e
;".i et oty e
D (’O{}‘-’ 1B EPA SAMPLE NO.
: SE?MIVOLATILE ORGANICS ANALYSI_S DATA SHEET
1409W2

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Case No.: NA SAS No.: NA SDG No.: F52028W

Matrix: (soil/water) GROUNDHZ20 Lab Sample TD: 9712412-17

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 2B104

Level: (low/med) LOW Date Received: 12/15/97

% Moisture: decanted: (Y/N) Date Extracted:12/18/97

Concentrated Extract Volume: 1.00 (mly) Date Analyzed: 01/05/98

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~=-cmmene naphthalene - 10.0|U U
891-5B-T~wu--onn 2-chloronaphthalene 10.0|U
209~96-8----~ ---acenaphthylene 10.0]U0
83-32-5--~camu-- acenaphthene 10.0|U
B6-73-7-~-coom s fluorene 10.0(U
85-01-8----cm=-- phenanthrene 10.0|0
120-12-7~-----~«-anthracene 10.0)U
206-44-0-—m=mu_— fluoranthene 10.0|U
128%-00-0-~-~~-~-pyrene 10.0(U
56-55-3-----—- benzo (a) anthracene 10.0|U
218-01-9~~----—~ chrysene 10.010
205-99-2-——--wn- benzo (b) TTucranthene 10.0U
207-08-8---coeun benzo (k) fluoranthene 10.0(T
50-32-8---ruc--- benzo {(a) pyrene ic.o|U
193-39-5--v-- indeno (1,2, 3~-cd)pyrene 10.0{U
B3-70~3-—uommo_ dibenz (a,h)anthracene ) 10.0[U
191-24-2—ccu_— benzo(g.,h,i)perylene 10.0|U0 \V
FORM I sV-1 OLMO3 .
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A VALTD

vy

COFY
Lab Name: GENERAL_ENGINEERING_LABS
Lab Code: Case No.:
Matrix (soil/water): WATER
Level (low/med): LOW__
% Solids: __ 0.0

INORGANIC ANALYSES DATA SHEET . :

Lirey 0 Lt

1 EPA SAMPLE NO.

1409W2
Contract: SAIC01097 |
SAS No.: SDG No.: FSZ0z9vw
Lab Sample ID: 9712414-09
Date Recelved: 12/15/97

Concentration Units (ug/L or mg/kg dry weight): UG/Li

CAS No. Analyte |Concentration|cC Q M
7439-89-6 |Iron 36400 P_|—
, — —
- —
Color Before: Clarity Before: Texture:
Color after: Clarity After: Artifacts:
comments:
FORM I -~ IN JM02.1 o

106
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AU | FORM 1 Science Applications15-DEC-1997 Si
VOLATILE ORGANICS ANALYSIS DATA SHEET
1409W4
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: NA Case No.: NA SAS No.: Na SDGE No.: F52029W
Matrix: (soil/water) WATER '~ Lab Sample ID: 9712414-08
Sample wt/vol: 10.0 ({(g/mL) ML Lab File ID: 2N4018
Level: {low/med) LOW Date Received: 12/15/97
% Moisture: not dec. Date Analyzed: 12/18/97
GC Columm: J&W DB-624 (PID) ID: 0.53 {(mm) Dilution Factor: 1.0
Soil Extract Volume: {uL) So0il Aliquot Volume: {ul,
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0
71le43-2=--cceena Benzene 12.4 =
108-88-3---=---- Toluene 2.0|T v o
100-41-dwmww——on Ethylbenzene 2.0(T U
1330-20-7--~---- Xylenes (total) 7.4 =
FORM. I VOA
33

A-45



TRtV AR R Tl
[J R \‘I“n R RS oS R R URA
1B

.Y r)\,‘
(Q@EMlVOLATlLE ORGANICS ANALYSIS DATA

Lab Name: GENERAL ENGINEERING LABOR Contract :

Lab Code: NA Cases No.: NA 8AS No. :
Matrix: (soil/water) GROUNDH20

Sample wt/vol.: 1000 (g/mL) ML

Level: (low/med) Low

% Moisture: decanted: (Y/N)

ZPA SAMPLE NO.

SHEET _ 4
1409W4 i
NA
NA S2G No.: FS2028W
Lab Sample ID: 9712412-10
Lab File ID. 22616

Date Received: 12/15/97

Date Extracted:12/18/397

Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 01/04/98

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
91-20-3mmcmmanas naphthalene 10.0|w )\
91-58-F----—=- --2-chloronaphthalene 10.040
209-96-B--mvnn acenaphthylene 10.0|T
83-32-9---~-----gcenaphthene 10.0|U
B6~T73-F e et Eluorene 10.0|1
85-01-8----~----phenanthrens 10.0(U
120-12~7—w—cwo anthracene 10.0]|U0
206-44-0==mwaoa fluoranthene 10.0|U
129-00-0~w-mv-nv pyrene 10.0|U
56-55-3---——cmu benzo (a}anthracene l10.0])U
218-01-9--==-=-- chrysene 10.0jU
205-99-2-amecoan benzo (b) fluoranthens 10.0(U
207-0B-9--—-c-no benzo (k) fluoranthene 10.0|U
50-32-8B-~-—-no-a benzo (a) pyrene 10.0|U0
193-39-5-moeuno indeno (1,2, 3-cd)pyrene 10.0{U
53-70-3- oo dibenz (a,h) anthracene 10.0|0 EV
181-24-2--meama-_ benzo(g,h,i)perylene 10.0|U
FORM I Sv-1 OLMG3.

A-46
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Voo . L Ty

DATA VALIDATION

1 EPA SAMPLE NO,
COPY INORGANIC ANALYSES DATA SHEET
1409W4

Lab Name: GENERAL_ ENGINEERING LABS Contract: SAICO01097_
Lab Code: . Case No.: SAS No. : SDE No.: Fs2025W
Matrix (soil/water): WATER Lab Sample ID: 9712414-0B
Level (low/med): LOW_ _ Date Received: 12/15/97
% Solids: __ 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C| ¢ M
7439-89-6 |Iron __37100/|_ P_|=
Color Before: Clarity Before- Texture:
Color After: Clarity After: Artifacts:
Comments:
FORM I - IN ' ILM02. 1
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1A EPA SBMPLE NOC,
VOLATILE ORGANICS ANALYSIS DATA SHEET

- 141111
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab.Code: NA Case No.: NA SAS No.: NA 5DG No.: F5B001S
Matrix: (soil/water) SOIL Lab Sample ID: 92811606-08
Sample wt/vol: 5.0 {(g/mL) G Lab File ID: 8K217
Level: (low/med) LOW Date Received: 11/16/98
% Moisture: not dec. 32 Date Analyzed: 11/24/98
GC Column: DBR-624 ID: 0.25 {(mm) Dilution Factor: 1.6
Soil Extract Volunme: (ml) Soil Aliquot Volume: (ul
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/XG Q
71-43-2-=-cmmnm- benzene 2.9|0 ]
10B~B88-3cmmnnm toluene 1.0]|J J
100-41-4--=—-=mm ethylbenzene 2.9|0 v
1330-20-7-=--=--- xylenes (total) 4.40 v
FORM I VOA QLM03.0
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T3 % SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

ST _ 141111
Lab Name:“-GENERAL ENGINEERING LABOR Contract: NA

Labkb Code: NA Case No.: NA SAS No.: NA SDG No.: FS8001S

Matrix: (soil/water) SOIL Lab Sample ID: 9811606-08

Sample wt/vol: 30.0 {(g/mL) G Lab File ID: 7V319

Level: (low/med) LOW Date Received: 21/16/98

% Moisture: 32 decanted: (Y/N) N Date Extracted:11/19/98

Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 11/25/98

Injection Volume: 1.0 {uL) Dilution Factor: 1.0

GPC Cleanup: (y/N} N pH: 7.0

CONCENTRATICN UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG o}
91-20-3----==m - naphthalene 4950|T O
91-58~T=c~cmea-- 2-chlorcnaphthalene 450U
208-96-B-=-~-=w=-=- acenaphthylene 450U
83-32-9-=—-couna acenaphthene 4300
BE-73~T=-mmmmman fluorene 4900
85-01-8-----~~-~phenanthrene 480U
120-12-7~~ccuu-x anthracene 490|U
206~-44-0----~ —-=--flucranthene 490(0
129-00-0~=v==m-~- pyrene 49010
56=-55-3-cmemmua= -benzo {ajanthracene 490|107
218-01-9--------chrysene 49010
205-99-2---=—---=- benzo (b) FTuoranthene 490U
207-08-9-w-==--- benzo (k) fluoranthene 49010
50-32=B--~-==~-~ benzo{a)pyrene 490 (U
193-39-5-—=~-—un indeno(1,2,3-cd]pyxrene ' 490 |U
53-70-3-~~-owu-n dibenz(a,h)anthracene 480 (U
191-24-2-~~=w=-u- benzo(g,h,1i)perylene 49010 J’
FORM I SV-1 OLMO3.0
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Client:

Contact:
Project Description:

cc: SAIC01798

Science Applications Intemational Corp.
P.O. Box 2502
800 Oak Ridge Turnpike

Ozk Ridge, Tennesses 37831

Ms. Lorene Rollins
CAP-Part B UST Investigarions

Report Date:  December 04, 1998

Page lof ]

Sampie ID : 141111

Lab ID
Marrix

£ 9811606-08
2 3oil

Dare Collectad 1 11/14/98
Date Received :11/16/598

Priority

: Routine

Collector : Client

Parameter Qualifier

Result DL RL

Units

DF Analyst Date Time Batch M

General Chemistry

P

Total Rec. Petro. Hydrocarbons U

6.81 7.29 147

mg/kg

1.0 AAT 11/30/98 1000. 136808 1 l/[

M = Method

Method-Description

M1

Motes:

EPA 418.1 Madified

The qualifiers in this report are defined as foliows:
ND indicates that the analyte was not detecied at a concemration 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 indicares that the analyte was not detected at a concentration greater than the detection limit.

* indicates that 2 quality control analyte recovery is omside of specified acceptance criteria.

This dara report has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures. Please direct

any questions to your Project Maoager, Valerie Davis at (843) 76%-7391.

Reviewed By

S

/ﬂ“/ 4.4/
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L ' 1A EPA SAMPLE NO.
, VOLATILE ORGANICS ANALYSIS DATA SHEET

141121 "M)
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab, Code: NA Cage No.: NA SAS No.: NA SDG No.: FS80015
Matrix: {(soil/water) SOIL Lab Sample ID: 9811606-15
Sample wt/vol: 5.0 (g/mL) G Lab File ID; 8K231
Level: {(low/med) LOW Date Received: 11/16/98
¥ Moisture: not dec. 28 Date Analyzed: 11/24/98
GC Column: DB-624 ID: 0.25% {mm) Dilution Factor: 1.0
Soil Extract Volume: {ml) Soil Aliquot Volume: {ul
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
T1-43~2«--amm-o benzene 2.8|0 U
108-88-3-—=--u-- teluens 1.3|J I
100-41-4----—eu-- ethylbenzene 2.8|U0 /
1330-20-T7~vem=a wxylenes (total] 4.2|0 P
FORM I VOA QIM33.0
41
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Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Cagse No.: NA SAS No.:
Matrix: (soil/water) SOIL

Sample wt/vol: 30.0 {g/mL) G

Level: (low/med) LOW

% Moisture: 28 decanted: (Y/N) N
Concentrated Extract Volume: 1.00 (mL)
Injection Volume: 1.0 (ulL)

GPC Cleanup: (Y/N) N pH: 7.0

- LD
" SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

DL OMlmiD il NG

141121

NA SDG No.:

FS8001s

Lab Sample ID: 9811606-15
lab File ID: V326

Date Received: 11/16/98

Date Extracted:11/18/98
Date Analyzed: 11/25/98

Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
91-20-3--~----=~- naphthalene 463 (U U
91-58-7~-w-ucmm== 2-chloronaphthalene 463 |0
208-96-Bm--=uu-~ acenaphthylene 463 [0
83-32-9---=o---- acenaphthene 463|U
86-73-T7-=--==--~ fluorene - 463U
B5-01-8--------- phenanthrene 463 |U
120-12-7~~==-~-~=-=anthracene 463|U
206-44-0=-—~==w- fluoranthene 463|U
129-00~0~wmmmn-m yrene 46317
56-55-3---===u-- enzo (a} anthracene 463 (U
218-01-9-wwum-m- chrysene 463U
205-58-2-~ww—m== benzo (b) EIluoranthene 463 |U
207-08-9-=~=~~=-benzo (k) fluoranthene 463 |0
50-32-B--------- benzo(a) pyrene 463U
193-39-5--~~---- indeno(1,2,3-cd}pyrene 463U
E3-70-3-====n=- dibenz (a,h)anthracene 463 |U
191-24-2+-==c=n- benzo(g,h,i}perylene 463 |U ’
A
FORM I sV-1 OLM03.0
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LU Form 1: Tnorganic Analyses Data Sheet

SDG No.: FS8001S

Method Type: Total Metals

[Sample ID: 9811606-15

[Cliert ID: 141121

Com_?'__act: SAICD1798 Lab Code: GEL Case No.: SAS No.:
|Matrix:  SOLL | Date Received: 11/16/58 Level: LOW
[% Solids: 7200 |
Analytical
CAS No. Analyte Concentration Units C Qual M DL Instroment ID Run
7439-92-1 Lead 147 mgkg B P 0.19 TIAG] Trace2 ICPAES 981202-] 0”'
Color Before: Clarity Before: Texture:
‘Calor After: Clarity After: Artifacts:
Comments:
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Client: Science Applications International Corp.
PO, Box 2502
800 Oak Ridge Turnpike
Qak Ridge, Tennesses 37831
Contact: Ms. Lorene Rolling
Project Description: CAP-Part B UST Investigations
ce: SAICQ1798 Report Date:  December 04, 1998 Page lofl
Sample ID 1141121
LabID : 9811606-15
Marmix +Sail
Daie Collected 1 11/14/98
Dare Raceived :11/16/98
Priority : Routine
Collector 1 Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
General Chemistry
“Total Rec, Petro, Hydrocarbons  J 831 6.87 13.5 mg/kg 1.0 AAT 12/02/98 1600 136982 |
TOTAL ORGANIC CARBON (TOC) 13000 4.1 100 mafkg 1.0 LS 11/30/98 1929 136819 2 —
M = Method Method-Description
M1 EPA 418.1 Modified
M2 SW845 9060 Modified
Notes:

The qualifiers in this report are defined as follows:
ND indicates thar the analyre was not detected at a coneentration greatsr than the detection limir.
J indicates presence of anaiyte ar a concentration less than the repbrﬁnz limit (RL) and greater than the detection limnit (DL).
U indicates thar the analyte was not detected af a concentration greater than the detection limit,

* indicates thar a quality control analyte recovery is ouwside of specified acceptance criteria,

This dara report has been prepared and reviewed

in accordance with General Engineering Laboratoties

standard operating procedures. Please direct

any questions to your Project Manager, Valerie Davis at (843) 7697391

Reviewed By

/L,,/, i
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

141211
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab.Code: NA, Case No.: NA SAS No.: NA SDhG No.: FSBO01S
Matrix: (8oil/water) SOIL Lab Sample ID: 9B11606-07
Sample wt/vol: 5.0 (g/mL} G Lab File ID:  8K216
Level: (low/med) LOW Date Received: 11/16/98
% Mcisture: not dec. 20 Date Analyzed: 11/24/98
GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: {ml) Soil Aliquot Volume: {ulL
CONCENTRATION UNITS:
CAS NO, COMPQUND (ug/L eor ug_/Kg) UG/KG Q
71-43-2~wacemam benzene 2.5|0 U
108-B88~-3--~----= toluene 1.71a T
100-41-4----~----ethylbenzens 2.5|0 U
1330-20~-7----~~--xylenes (totall] 1.01J
FORM T VOA . OLM0O3.0
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P LB EPA SAMPLE NO.
.. SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

141211

Lab Name: GENERAL ENGINEERING LABOR Contract: NA _

Lab Code: NA Cage No.: NA SAS No.: NA SDG No.: FS80013

Matrix: (soil/water) SOIL Lab Sample ID: 9811606-07

Sample wt/vol: 30.0 {(g/mL) G Lab File ID: 7v318

Level: {low/med) LOW Date Received: 11/16/98

% Moisture: 20 decanted: (Y/N) N Date Extracted:11/19/98

Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 11/25/98

Injection Volume: 1.0 {uL) Dilution Factor: 1.0

GPC Cleanup: {(vy/N) N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Xg) UG/XG Q
91~20-3-=~mmmmne naphthalene 417|U U
91-58-7----camu- 2-chloronaphthalene 41710
208-96-8--—wwuu- acenaphthylene 417U
83-32-9-~-----u- acenaphthene 41710
B6-73-T-m~mmmeun fluorene 417 |U
B5-01-8---~==--u phenanthTene 417U
120-12-7---emman anthracene 417U
206-44-0---~- ~=-=-fluoranthene 417U
125-00-0-museuuma pPyYrene 4170
56-55-3-~~cw--a. benzo(ajanthracene 4171|U
218-01-9--=-uuu ~chrysene 41777
205-99-2-~-meun-- benzo (b) flioranthene 4170
207-08=9wc-w-mnaa benzo (k) fluoranthene 417|U
50-32-8---=-=-~=- benzo (a) pyrene 4171U
193-39<8-cernana indeno(1,2,3-cd]pyrene 417|U0
E3-70-3--cmeu-u. dibenz (a,h)anthracena 41710
191-24-2«wceea_o benzo(g,h, i) perylene 417|U ¢
FORM I SV-1 OLM03.0

140
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DATA VALIDATION
coryY

Client: Science Applications International Corp.
P.O. Box 2502
809 Oak Ridge Turnpike
Oak Ridge, Tennessee 37831
Conract; Ms. Lorene Rolling
Project Description: CAP-Part B UST Investigations
cc: SAICO1798 ] Report Date: December 04, 1998 Page lof
Sample ID 1141211
Lab D : 9811606-07
Marrix : Seil
Date Collected 111714098
Dare Received 111716198
Priority : Routine
Collector : Client
Parameter Qualiffex Resuit DL RL Uunits D_F Analyst Date Time Batch M
General Chemistry _ _
Total Rec, Petro. Hydrocarbons J 744 6.20 12.5 mg'ks 1.0 AAT 11/30/98 1000 136808 1 T
M = Method  Method-Description
Ml EPA 418.1 Modified
Notes:

The qualifiers in this report are defined as follows:

ND indicates that the analyle was not detected at 2 coneentration greater than the detection limit.

] indicates presence of apalyte at a concentration less than the reporting limit (RL) and greatee than the detection limit (DL).
U indicates that tho analyte was not detected at 4 concentration greater than the detection Limit

* indicates that a quality contro} anatyte recovery is outside of specified acceptance criteria,

This data report has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures. Please direct

any questions to your Project Manager, Valerie Davis at (843) 769-7391.

%M/

Reviewed By

IR
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: ' 1A EPA SAMPLE NO.
** VOLATILE ORGANICS ANALYSIS DATA SHEET

141221
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab. Code: NA Case No.: NA SAS No.: NA SDG No.: FSB0OQC1S
Matrix: (soil/water) SOIL Liab Sample ID: 9811606-16
Sample wt/vol: 5.0 (g/mL) G Lab File ID: 8K311
Level: (low/med) LOW Date Received: 11/16/98
% Molsture: not dec. 8§ Date Analyzed: 11/25/98
GC Column: DB-~624 ID: 0.25 (mm) Dilution Factox: 1.0
Seil Extract Volume: (ml) Soil Aliquot Volume: (ul
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L: or ug/Kg) UG/KG Q
71-43-2--cmmmmmo benzene 2.110 U
10B-88-3~=m=wu=- toluene 1.1|J ny
100-41-4----~-=~ ethylbenzene 0.55|J
1330-20-7--=-==~ ~xylenes (total) 0.61|J L
FORM I VOA OLM03.0
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SEMIVOLATILE ORGANICS ANALYSIS DATA

EPA SAMPLE NO.

SHEET

o 141221

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS8001S

Matrix: (soil/water) SOIL Lab Sample ID: 9811605-16

Sample wt/vol: 30.0 (g/mL) G Lab File ID:  7W203

Level: (low/med) LowW Date Received: 11/16/98

% Moisture: 5 decanted: (Y/N) N Date Extracted:11/19/98

Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 12/01/98

Injection Volume: 1.0(un) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pPH: 7.0

CONCENTRATION UNITS:
CAS NOG. COMPOUND {ug/L or ug/Kg) UG/KG 0
31-20~3-~-~-----naphthalene 51.2|J T
891-58-F e, 2-chloronaphthalene 351U )
208-86=-8--ccmeu- acenaphthylene 35110
B3-32-9-cuaaun... acenaphthene 3510
86-73~T7mecmcceue fluorene 351U
85-01-8----c-u-n phenanthrene 351U
120-12-7-m-ceun- anthracene 3510
206-44-0~---«-=-fluoranthefds 351 |U
128-00-0v---nm-- Pyrene. 351U
56-55-3--—mecaua benzo(ajanthracene 351U
218-01-9+~--vun-- chrysene 351|U
205-99-2---~----benzo (b) Flucranthene 3510
207~08-9—-meu-- -benzo (k) £luoranthene 35110
50-32-8~---- ===--benzo{a)pyrene 351|U
193-39-5-~con indeno(1,2,3-cdlpyrene 351U
53-70-3--u—aa. dibenz (a,h) anthracene is1|u
191-24-2--mmmmn- benzo(g,h,i)perylene 3510 J}
FORM I sv-1 OLM0O3.0
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Form 1: Inorganic Analyses Data Sheet

Method Type: Totdl Metals

{(Sample ID: 9811606-16

]

Cantract: SAICO1798

Lab Code: GEL

[Client ID: 141221

Case No.: S5AS No.:
[Matrix: ~ SOIL | Date Received: 11/1698 Level: LOW
[% Salids: 95.00
Analytica)
CAS No. Analyte Concentration Units C Qual M DL Instrument ID
7439.92-1 Lead ' I3 mgkg B P Q.15 TIAG] Trace2 ICPAES 981202-1
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments;
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Client: Science Applications International Corp.
P.0. Bax 2502
800 Oak Ridge Turnpike
Qak Ridge, Tennessee 37831
Contact: Ms, Lorene Rollins
Project Description: CAP-Part B UST Investigations
ezt SAICO1798 Report Date: - December 04, 1998 Pags lofl
Sample ID s 141221
LabID 1 9811606-16
Marrix : Soil
Date Collected 1 11/14/98
Date Received : 1111698
Prioricy : Routine
Collector : Client
Parameter Qualifier Resnlt pL RL Usits DF Analyst Date Time Batch
General Chemistry _
Tatal Rec. Fexo. Hydrocarbons 2.9 521 10.5 mg/kg 1.0 AAT 12/02/98 1600 136982 1 O
TOTAL ORGANIC CARBON (TOC) 3010 24.1 100 mg/ke 1.0 LS 12/01/98 1621 136965 2 ~—
M = Method Method-Description
Mi EPA 418.1 Modified
M2 SW846 9060 Modified
Notes:

The qualifiers in this report arc defined as follows:
ND indicates that the analytz was not detected at'a concentration greater than the detection limic.
Jindicates presence of analyte at.a concentration less than the reporting lmit (RL) and greater than the detection limit (DL).
U indicates that the analyte was not detected at a concentration greatcs thar the detection Limit.

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

This data report has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating pracedures. Please direct

any questions to your Project Manager, Yalerie Davis at (843) 769-7391.

Reviewed By

fed 1 41
7
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Co 1A
- VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR Contract: NA
§aS No.: NA

Lab Code: NA Case No.: NA
(soil/water) SOIL
5.0 (g/mL) G

LOW

Matrix:
Sample wt/vol:
Level: {low/med)

% Moistura: not dec. %7

DUPLICATIE

EPA SAMPLE NO.

141223

SDG No.:

F58001S8

Lab Sample ID: 9811606-1l

Lab File ID:

8R220

Date Received: 11/16/98

Date Analyzed: 11/24/38

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ml} Soil Aliquot Volume: {uL
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/XG o]
71-43~2-wememm—- benzene 2.2 v
108-88-3--------toluene 5.4 =
100-41-4~----~----ethylbenzene 1.4 I
1330-20-7--=--=-~- xylenes (total] 4.0 =
FORM I VOA OLM03.0

A-T1
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DU PULATE
EPA SAMPLE NO.

e l“-"..l,..- =)
;SEM%VOLATILE ORGANICS ANALYSIS DATA SHEET

RPN
)

141223

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS8001S

Matrix: (soil/water) SOIL Lab Sample ID: 9811606-11

Sample wt/vol: 30.0 (g/mL) G Lab File ID: 7V322

Level: (Low/med) LOW Date Received: 11/16/98

% Moisture: 7 decanted: (Y/N) N Date Extracted:11/19/98

Concentrated Extract Volume: 1.00{mL) Date Analyzed: 11/25/98

Injection Volume: 1.0 {ulL) Dilution Factor: 1.0

GPC Cleanup: (¥/N) N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg} UG/KG Q
91-20~3--=-ncmmm naphthalene 81.9(J J
91-58-T~--meea-a 2-chloronaphthalene 358U 7]
208-96-8~---~~--- acenaphthyiene ) 3580
83-32-9--cmean_- acenaphthene 35810
BE-73=Tmmmmmee fluorene ' 3580
B5-01-8-r-~emmun phenanthrene 358U
120-12-7--=ccemn= anthracene 358|U0
206-44-0-==e-mmu fluoranthene 358|U0
125-00-0~-==-=-u- yrene 3580
56-55~3--«-~----bhenzo{a)anchracene 358|0
21B8-01-9--==--uu- chrysene 358U
205-99~2--=weceo benzo (b) Tluoranthene 3s58|U0
207-08=9---<~~--benzo (k) fluoranthene 358U
50-32-8<-r=mmmnx benzo (a) pyrene 358|0
193-39«5~-=-- ~--indeno (1,2, 3-cd) pyrtene 358|U
53-70-3-=-me——x dibenz(a,h)anthracene : 358|UT
191~24-2—--——~-7ben2:0(g,h,i)peryle_ne_ . 358(U0 _
Vv
FORM I SV-1 OLM03.0
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DATA VALIDATION DUPLLCATE
oAy —_—
v Form 1: Inorganic Analyses Data Sheet
SDG No.: FS30015 Method Type: Total Mewmls
" [Sample1D: 9811606-11 | [Client - 141223 ]
Contract: SAIC01798 Lab Code: GEL Case No.: SAS No.:
IM:m'ix: S0 | Date Received: 11/1698 Level: LOW

[% Solids: 93.00 |

Analytical
CAS No. Analyte Concentration Units € Qual M DL Instrument ID Run
7439-92-1 Lead 1.5 mgkz B P 0.16 TIAS] Trace2 ICPAES 981202-1 T
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comzrzents:

259
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DATAVELIC T Dupuienrs
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Client: Science Applications International Corp.
P.O. Box 2502
800 Oak Ridge Turnpike
Ouak Ridge, Tennesses 373831
Contact: Ms. Lorene Rollins
Project Description: CAP-Part B UST Investigations
ce: SAICO1798 Report Date;  December (4, 1998 Page 10of1
Sample ID : 141223
Lab ID ; 9811606-11
Matrix : Soil
Date Collceted : 11114/98
Date Received : 11416798
Priority : Routine
Collector : Client
Parameter Qualifier Result ‘BL RL Units DF Analyst Date Time Batch M
General Chemistry
Total Ree. Petr, Hydrocarbons 633 3.33 10.8 mg/kg 1.0 AAT 12/02/98 1600 136982 | = \
TOTAL ORGANIC CARBON (TCC) 7530 24.1 100 mg/kg 1.0 LS 11/30/98 1806 136819 2 —— e
M = Moethod Method-Description
M1 EPA 418.1 Modified
M2 SW8a46 9060 Modified
Notes:

The qualifiers in this report are defined as follows:

ND indicates that the anatyte was not detected ar a concentration greater than the detection lipst.

Jindicates presence of analyte at a concentration less than the reporting Emit (RL) and greater than the datection limit (DL).
U indicates that the analyte was not detected 2t a concentration greater than the detection limit.

* indicawes that a quality control analyte recovery is outside of specified aceepeance criteria,

This data report has been prepared and reviewed

in accordance with General Enginecring Laboratories

standard operating procedures. Please direct

any questions 1o your Project Manager, Valerie Davis at (843) 769-7391.

Jod 4 L]
/

Reviewed By
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AN LA 2

304
A-74



. + : f
I R N

i wt
N

Lab Name: GENERAL ENGINEERING LABOR Contract: NA
SAS No.:

Lap Code: NA
Maﬁrix: {soil/water)
Sample wt/vol:
Level: (Low/med)

% Moisture: not dec.

Case No.:

1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

NA
WATER

5.000 {g/ml) ML
LOW

EPA SAMPLE NO.

141212

NA
Lab Sample ID:
Lab File ID: 2M2111
12/04/98

12/07/98

Date Received:
Date Analyzed:

Dilution Factor: 1.0

SDG No.: FSB002ZW
9812227-03

GC Column: DB-624 ID: 0.53 (mm)
Soil Extract Volume: {uL} Soil Aliquot Volume: (uL:
CONCENTRATION UNITS:
CAS NO. COMFOUND (ug/L or ug/Kg) UG/L Q
71-43-2cccnmmn- benzene 2.0(0 v
108-88-3---=-==u toluene 2.0|0
100-41=4=mmewmmmu ethylbenzene 2.0iU0
1330-20-7T-=-==n~ xylenes (total) 3.0(0
FORM I VOA QLM03.0

A-75
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{‘.g\.a EPA SAMEPLE NU,
CxJVS%MIVOLATILE ORGANICS ANALYSIS DATA SHEET

141212
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FSBOO2W
Matrix: (scil/water) GROUNDH20 Lab Sample ID: 9812227-03
Sample wt/vol: 1000 (g/mL}) ML Lab File ID: 7X516
TLevel: {low/med) LOW Date Received: 12/04/58
% Moisture: decanted: (Y/N) Date Extracted:12/08/98
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 12/11/98
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--—--=m=- naphthalene 13.0 =
91-58-7--~=ce--= 2-chloronaphthalene 10.0|U U
208-96-8r~==mmm- acenaphthylene 10.0|0
83-32-9r~-mmmm— acenaphthene 10.0}U
B6-73=T-mmmemmnn fluorene 10.09U0
85-01-8=-wecmm- phenanthrene 10.01U0
120-12-7--~~-—~=-=-anthracene 10.0(UT
206-44-0-—---=~= fluoranthene 10.0|U
129-00-0==-uume- pyrene 10.0|U
56-55-3---nmmmus benzo (ajanthracene ' 10.0{0
218-01-9-—---=== chrysene 10.01U
205-89-2---———-- benzo {b) fTuoranthene 10.0|U
207-08-9---wuono benzo (k) fluoranthene 10.0|U
50-32-8=~----—=~ benzo (a) pyrene 10.0(U
193-39-5=wcuwm—n-a indeno (1, 2,3-cdjpyrene 10.0]T
53-70-3--------- dibenz (a,h) anthracene 10.0|U
181-24-2-------- benzo(g,h,i)perylene 10.0|U
Y
FORM I SV-1 OIMO03.0
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BEREEREIESL © S e e s 8

" ata File: /chem/VOA2.1/010999.b/2Q607.4 Page 1
Leport Date: 09-Jan-1599 15:26

General Engineering Laboratories, Inc.
TARGET COMPOUNDS

Cliaent Name: Science Applications08-JAN-19S8 Client 8DG: FS5A001W
Lab Smp Id: 9301216-01 _ Client Smp ID: 141132

Sample Location: FT. STEWART Bample Point:

Sample Date: JAN/07/89 Date Received: JAN/08/99

gample Matrix: GroundH20 Quant Type: ISTD

Analysis Type: VOA Levael: LOW

Data et MS DATA ex
Mise Info: [9901216-01]|139420{1|VOA/M3/W]||

CONCENTRATION UNITS:

ator: MAP

CAS NO. COMPOUND (ug/L; or ug/KG) ug/l Q
75=71-8------- -«xylenes (total) 0.52] O
71«43-2---vvem=- benzensa 4.5 J
108-88-3---~----toluena 0.52 J
100-41-4-----~~-- ethylbenzena 5.0 U
EEAprEsETEsEeEEndEREEEESDENENMENAREARINZESW NSNS SR N R DEE TS -l il
1868-53~7«=+~=-=-=-Dibromcfluoromethane 49.3
2037-26-5+w===u-~ toluene-ds 49.3
460-00<drmrvmmu-a bromoflusrobenzense 52.6
A-81
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GENERAL ENGINEERING LABORATORIES Labirmtary Cariosilins )
Meeting today's needr with a vision for tomarrow ITATE Om. Er
L BATISGRTIN BAT4T2/E74358
NC patl
. 3c 10126 -
. N M 02934
et Science Applicstions Intemational Corp.
200 Oak Ridge Tumpike
o P.O. Box 2502
" . OaXRidge, Tennessee 37831
"4 Contact: < Ms. Lorens Roilln
mmnmnpum.* ;CAP-PInBUSTngTm Mmimﬂna
cc: SAICO1298 Report Date: January 11, 1999 -Page 1of2
SimpleID .. 141122
LabId 1 9901216-01
Matrix @ . : Watar
Date Collacted | 1010799
Date Recelved 1010899
Priority R :Uum.
Collector St Cllent ,
Paramoter Qualifier Result Unis  DF AnalyDate Time Datch M -
GCMS Library Search-B/N MKP 01/09/99 1919 139409 ' )
Poiyaromatic Hydrocarbon Compounds - 17 ltems . S e -
2-CHLORONAPHTHALENE U ND 506wt 100 U -
ACENAPHTHENE U ND sk 108 -5 ugl 10 g
ACENAPHTHYLENE U ND 3 06 .l 10
ANTHRACENE u ND 244 105, ugn 1.0 '.
BENZO(A)ANTHRACENE U ND 29 106 - wi e B
BENZO(A)FYRENE v ND 212 106 % ugh i 50
BENZO(B)FLUORANTHENE U ND 498 106. vl 10T
BENZO(GHIPERYLENE U ND 2.68 10.6 --ugl I.Qi;' '
BENZO(KJFLUORANTHENE U ND 276 106 ivegl et
CHRYSENE u ND 253 10.6 g 1 JRE - B
DIBENZO(A, H)ANTHRACENES ND 2.86 106 N
FLUORANTHENE U ND 3.2 10.6 S
FLUORENE u ND 223 106 fe
INDENO(1.2,3-CD) PYRENE U ND .60 10.6 B T
NAPHTHALENE U ND 212 . 106
PHENANTHRENE u ND 191 10.6 KEEa
PYRENE u ND 2.65 10.6 v
Burrogate Rocovery Test Percent% Acceptable Limity
2-Fluorohipheny] M610-SAIC 14 43.0- 108)
Nitrobeazene-d5 M610-SAIC 68.6 (350-111)
p-Terphenyl-d14 M610-SAIC 4.0 (33.0-125)
F O Box 30712 « Charleston, SC 29417 * 2040 Savage Road « 29414 l'!lﬂllll'.ll
Prizted on recycled peper.
20 d NIM3INIOND WuaNIe  A-82 8411594500 £S:BT 666T-TT-14
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APPENDIX B

FIELD BORING LOGS
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I PROJECT:

WELL NUMBER: |- O™

MONITORING WELL

BEGIN: | \14\0\—_,(

CEND: 11 14[q

COORDINATES: N: 80864, 8 REFERENCE POINT: ELEVATION:
E: B24z209.2 Top of Casing Fl.0b £4 AMSL.
DEPTH ELEV
STEEL PROTECTIVE CASING WITH COVER
— e TOP OF PVC FLUSH JOINT RISER WITH
| / WATERTIGHT LOCKING CAP
1
o L I_ GROUND SURFACE
ISR — 0
B .-l
PROTECTIVE CASING
— DAz (6:"
TYPE:
5"\88\ -Q- \ wsin mcu..n‘\‘

Ae—ssimsmee BOTTOM - OF SURFACE CASING

BACKFILL MATERIAL
TYPE:

High shcenaddn covecele

RISER CASING

- DNl 9. OF ) D
f’q TYPE: ge‘\—\ ‘LID P\IC_

\.O

TOP OF SEAL

ANNULAR SEAL

e 3/‘%“ Dendonite \3&\\&'\(5

TOP OF FILTER PACK

FILTER PACK

™E ) A DS T Soawnd

3.0

JOP OF SCREEN

SCREEN

DIA: {IN} Q o"

QPENING: WIDTH:
0.OID

e Slotted PV

BOTTOM OQF SCREEN

13.0

13.3

BOTTOM OF SUMP

\d.0

e — e BOTTOM OF HOLE

HOLE DIA: (IN) et I

<&.f’

lq—-—-——-—-—-—




MONITORING WELL

PROJECT:
WELL NUMBER: |4 -0% BEGIN: 11| Hjaa JEND; 11 H\ Q=
COORDINATES: N: ¥80Fa1.B REFERENCE POINT: : ELEVATION:
E: B24139.3 MSL_ Tee oF Casing Fo.18 £4 Amsc
DEPTH ELEV

. STEEL PROTECTIVE'CASING WITH COVER

TOP OF PVC FLUSH JOINT RISER WITH
WATERTIGHT LOCKING CAP

d

l_ GROUND SURFACE
i | - - 0

PROTECTIVE CASING
L DIA: (1IN} % Ll

vEgteel Llush wabund

4w BOTTOM OF SURFACE CASING e

BACKFILE MATERIAL
TYPE:

l—\.“%\q < cevodn concrete

RISER CASING

plaant 5 O 1

TYPE:SC H L!O pvc—
TOP OF SEAL . lo .
ANNULAR SEAL

T 34" beatoride pelleds

TOP OF FILTER PACK 1

FILTER PACK

TYPE: ’A'A DST 60”1:'1

3.0

TGP OF SCREEN N

SCREEN
DiA: {IN) D-D" TYPE: & ‘D'\Jc{d PNC
OPENING: WIDTH:;
0.o\D
BOTTOM OF SCREEN 1%5.0 |
BOTTOM OF SUMP . ‘ 3 ® 3
15.0

- f¢————————— . BOTTOM OF HOLE

| v
HOLE DIA: (IN}  w————t % B and
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WELL NUMBER: |4 - D9, BEGIN: || lHlOt‘ﬂr 'END: u\H\q-.}
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]
\ !—— "GROUND SURFACE
Loy — o
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i L DiA: (1) & #¢
™ol eel Llugsy wiounk
T . BOTTOMOF SURFACE CASING: Ina——
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H?os\r\ Sie ev\oic\n cong cede
s '-;: | RISER CASING
DN 0 O 1D
TYPE: SC.\'\ qo ?VQ,
TOP OF SEAL . \ D
ANNULAS SEAL
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TOP OF FILTER PACK ‘DD S R
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TYPE:
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DA N} Q-O“ TYPE: S\O'\-\-td P Ve
‘OPENING: WIDTH:
0.01O
BOTTOM OF SCREEN 1_3 O .
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o BOTTOM OF HOLE - 1L\ O :
Ll
HOLE DIA: {IN] e I % | e
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ol o - [],-, R
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FILTER PACK

TE | Sand

TOP OF SCREEN . H:‘?‘ .

SCREEN

main &.0% e slotled pve

DI’ERIHG:O 0 ‘oWIDTH:

BOTTEM OF SEREEN 5 P

BOTTAM OF SUMP - P

BOTTOM OF ROLE > s [

HOLE DiA: (IN) —l I q Sil |

70P OF SEAL 20 |




PROJECT:

MONITORING WELL

'ELL NUMBER:

Y-z

BEGIN: iy las END: 1iisfae

COORDINATES:

N: L8eqzl.g

S g2qiue.y

REFERENCE POINT: ELEVATION:

Top of gasing F0.33 £+ amsL

HOLE DIA: {IN)

v

OEPTH
gy STEEL PROTECTIVE CASIAG WITH COYER

=== TOP OF PYC FLUSH JOINT RISER WITH WATERTIGHT
LOCKIRG CAP

-
-

-

L l_ GROUND SURFACE
’,«/,,";, ! _p»««ﬂ

_, = !
PROTECTIVE CASING

U— TR

™ sdeel FlusW mound
BOTTON GF SURFACE CASING B e ——— 1

LR e
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ATTERBERG LIMITS DETERMINATION (ASTM D4318-93; )
Project _fort  Stewar JobNo, __1F223

Location of Project For™t Stewack & a CPP o t B Boring No. Sample No, [ 4-© ¥ 3

Description of Soi! L. Civay  Byvonsn C/lm«f

Depth of Sample _to = 12--5 Tested By _¢". Jr Date of Testing 12.]% |4F
Liguid Limit Determination
Can no. 22 e > - 15"
fl\’l.- of soil + can, M_,, .38 3.3 8 "], 2o & e a4 a0
Wt. of dry soil + vin, M, 4 g6 2 <, ¢ =z = ey
Wt. of can, M, 2.89 2. 4% 2 4% z2.43 2.42
Wt. of dry soil, M, 2.3F | o g =, z. 9 2. 3¢
Wi. of moisture Z o2 Z.83 2, 0 = 45 4
Water content, w% Lo s g 341802 | ia g | 120 94
No. of blows, N <+ S 21 2.4 3
LIQUID LIMIT = 113.3
Py \ PLASTIC LIMIT = 225
wie N PLASTICITY INDEX = £5. ¢
1 TS
L \\
bt P ,/\_\":
N . &
s APES NN PR SRR Y
10 13 20 25 30 40 50 60 80 100
Plastic Limit Determination )
Can no. 1% 720 .
[ 'Wt. of wet soil + van, M, Z. 4 Z. fe?‘. Z. 4
Il Wt. of dry soil + ;.-un_, M, 2.3 2.45 2. =24
Wt. of can, M, LAD L4 1.y
Wt of'dryjsoil. M. o & o < d o 13
| Wt. of moisture, A, oD ol oy J
H Water conlent, wé = w, 2 F1 %3, 13 32.50

CATLIN Engineers and Scieniisis
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PERMEABILITY TEST ANALYSIS (ASTM D5084)

Project : Fort Stewart, GA Job#: 97223
Dale of Testing: 12/22-12/24/97
Location of Project : CAP Part B Tesled by: BV-CA
Boring # :
Description of Sail : Lt. Gray Medium Grain Sand Sample#: 141031
w/ Organics Sample Depth:  5-7Hi.
Sample Type (Undisturbed or Remolded) % Sample Compaction: %
Standard Proclor: Sampie Dry Density: pef
Maximim Dry Density: pef Sample Moisture Content: %
Optimum Moisture. Content: % Sample Wet Density: pet
Sample Permeation: Sample Dimensions
De-Aired Water Before: After
% Saturation: 100 % Length (cm) 9.10 9.20
Cell Pressure:. 65 psi Diameter (cm) 7.20 7.30
Lower Pressure; 61 psi Water Content (%) 12,7 12.9
Upper Pressure: 60 psi Weight {g) 831.50 822.50

Gradient:  7.73

Constant Head Calculation:
K = [V(ts,t2) LR:J/[PgAt] (cmisec)

V{ty,t2} = Volume of flow from t, to t; (cm?)

L = Length of Sample = 9.10 cm

A = Areaof Sample = 40.72 cm®

t = t,-1 (sec)

Pp = Bias Pressure = 1 psi x 70.37 cm/psi ¢m - n20) 7037 om

Rr= Temperature correction = 0.931
t2 t, (tz - £1)*60 Vv [LR+)/[PsA] K

{min) (min} {sec) {em?) {cm?) (cavsec)

8 5 60 0.4 2.96E-03 1.97E-05
7 6 60 0.3 2.96E-03 1.48E-05
8 7 60 0.4 2.96E-03 1.97E-05
g 8 60 0.3 2.96E-03 1.48E-05

Kavg = 1.72E-05 cm/sec

CATLIN Engineers and Scientists.

Geotechnical Laboratories
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SPECIFIC GRAVITY

PROJECT:FORT STEWART.GA

LOCATION OF PROJECT: CAP Part B
DESCRIPTION OF SOIL: Gray, Sand w Organics
TESTED BY:_c. agustin

AND POROSITY

JOB NO.: 97223

SAMPLE NO.:141031
DEPTH OF SAMPLE: 5-7 fi.
DATE OF TESTING:12/15/97

WEIGHT (Ibs} VOLUME (ft%)
A E Ad W= 188646
o AIR < J Wiy = W - Ws = 0.34751
Y Y Ws= YV = 15390
i 1 <
2 = WATER << V= 001740
Y ' Vi = Ww/Yw = 0.0056
V= Ws/Gs*Yw
z Ve= V-(Vs+Vy) =
Vy = Vg +Vy 0.0085
MEASUREMENTS OF TUBE/CAN
HEIGHT= 121 c¢m WT. OF TUBE/CAN + WET SOIL=
DIAMETER= 7.2 cm WEIGHT OF TUBE/CAN=

WEIGHT OF WET SOIL=

CALCULATED VOLUME OF TUBE/CAN

W=
V= 49265 cm®
0.01740 #* MOISTURE CONTENT
Mews = 159.20 g Mc =
MCDS = 138.90 g Ms =
Mw= 2030 g w=
Wet Density, Yn = W/V
Dry Density, Yo = Ws/VorYs =Y,/ (1+ w)
double check Yo=Y/ (1+w)
Yo = We/V Y= 108.41 |bs/ft®
Y= 88.44 Ibs/ft® Y= 88.44 Ilbsf?

Void Ratio, e = Vy/Vs
e= 0.9482

Porosity, n = V, AV
n= 049

0.0089
0.00290

1175.20
319.5
855.70
1.88646

49.00
89.90
2.8

|_Seecific Gravity =

2.76 |

S= 06573

Degree of Saturation, S'=

V\.'.-N\,f

D-8
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GRAIN SIZE ANALYSIS-SIEVE (ASTM D422)

Project: Fort Stewart

Job No.: 88066

Project Location: Cap Part B

Sample No.: 141131

Sample Description: Light Gray Silty Sand

Sample Depth: 10-12 ft.

Boring No.:
Tested By: FB Date of Testing: 12/1/98
Mcws Mcds Mc : A2 Mw Ms w% Mws Ms
17.27 17.25 15,32 0.02 1.93 1.0 200.15 188.10
Sieve No. Diam. (mm) | WA. retained | % retained {E % retained| % passing |
3 76.2 0 0.00 0.00 100.00
2 50.8 0 0.00 0.00 100.00
11/2 25.4 0 0.00 0.00 100.00
3/4 19.05 0 0.00 0.00 100.00
3/8 9.51 0 0.00 0.00 100.00
4 4.76 1.71 0.86 0.86 99.14
10 2.00 1.57 0.79 1.66 98.34
20 0.841 3.85 1.99 3.65 96.35
40 0.42 5.46 2.76 6.41 93.59
60 0.25 20.25 10.22 16.63 _ 83.37
140 0.106 138.5 70.42 87.05 12.95
200 0.074 9.86 4.98 92.03 7.97
pan — 0.26 0.13 92,16 7.84
total 182.56
CATLIN Engineers and Scientists
Geotechnical Laboratories
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GRAIN SIZE ANALYSIS-SIEVE (ASTM D422)

Project: Fort Stewart

Job No.: 98066

Project Location: Cap Part B

Sample No.: 141231

Sample Description: Light Gray Silty Sand

Sample Depth: 15-17 fi.

Boring No.:
Tested By: FB Date of Testing: 12/1/98
Mows Mcds Mg : AS5 Mw Ms w% Mws. - Ms
18.36 18.35 15.00 0.01 3.35 0.3 200.00 1689.40
Sieve No. Diam. (mm) } WY, retalned | % retained |E % retained| % passing
3 76.2 0 0.00 0.00 100.00
2 50.8 0 0.00 0.00 100.00
1172 25.4 0 0.00 0.00 100.00
3/4 19.05 0 0.00 0.00 100.00
3/8 9.51 0 0.00 0.00 100.00
4 4.76 0.24 0.11 0.11 99.89
10 2.00 0.28 0.14 0.25 89.75
20 0.841 1.32 0.66 0.91 99.09
40 0.42 13.26 6.65 7.56 92.44
60 0.25 58.51 29.34 36.80 63.10
140 0.106 108.24 54.28 91.18 8.82
200 0.074 4.31 2.16 93.34 6.66
pan — 0.1 0.05 93.39 §.61
total 186.23
CATLIN Engineers and Scientists
Geotechnical Laboratories

D-11




Fort Stewart UST CAP B Report
UST 29, Facility ID #: 9-089088

THIS PAGE INTENTIONALLY LEFT BLANK.

D-12
99-016P(doc-8000)/012299



Fort Stewart UST CAP B Report
UST 29, Facility ID #: 9-089088

D.2 SLUG TEST DATA

99-016P(doc)/022299



Fort Stewart UST CAP B Report
UST 29, Facility ID #: 9-089088

THIS PAGE INTENTIONALLY LEFT BLANK.

D-14
99-016P(doc)/022299



s 20p BN

pale nq._om.m_\.u. ——
POy —e—

(0as) o]
0¢ Y4 0T ST oI ¢

uﬂmldlwldafal_ “ _

0
0
01
g
o
0z %
:
0 o
2
of
0g

}sal Bnig peaH buisny ‘20-v1

Posmd  £0-H00'C

SR e R

E— Sﬁmﬁbawmm_. voﬁuz uonEn[eAY I .mu.umm...._
L6/LTIT 298(] I52, LOFL

Op) Ajrayonpues u.—.:ﬁu.ﬁ.m ¥ aosgoﬂ d csﬂﬂmm

o 006 (0) [eas] Ioen one)s WOY sou)sI(] g (2P 1pBue] usarng

wo 08'70¢ (7 uaelos Jo (BuaT] ! (A1 (D) ssawony pejemies

umn 08'P0¢ (33} uonednsaal Jo SNIpel SAH0aPH ul 006 IDJOWIBIP S[OYaI0

wo £V 11 (md) ajoyaI0q JO snIpey uy 00T Iojowelp apisut Suise))

Li1 AN U] wo Y9 (7,/2%) Buiseo Jo smpay s8qy 8h'c [PAQ] I5jem 183181
EHuEEmm uonemse)| - mﬁmﬁﬁam anEom

uwoyemare)) (3f) Hyagonpuo)) dnespiy 33 an|S

D-15



s Lribnig

09T 17409 00080 7L'96 7L'9¢ Z920°0 £5+6°0
0-9vT°€ L979°¢ 0008'0 78'TS 7878 Z920°0 £088°0
0-HI8 P €TETS 00080 AN rAN7 29200 98180
10-486'9 L6S8 T 00060 79°ch 96y $620°0 £09/°0
70-976°6 18051 0001°1 ETH A%Ay 19€0°0 £50.°0
10-98¢°1 LLLTY 00011 IT6¢8 T6e 19€0°0 9€59°0
[0-H88'1 6898°¢ 00011 TE9¢ 7£9¢ 19€0°0 £809°0
10-d£sT POLS'E 0001°1 76'€E 75°¢€ 19€0°0 98550
10-avEE LEGT'E 00071 7608 T6°0¢ $620°0 €660
10-39¢ % 1LT0E 000£°1 8T (4874 12¥0°0 9EL¥0
[0-9L5°S £78L°T 000£°1 rAR:T4 (4874 1200 £SEY0
10-H10'L 8LYS'T 000S°1 6°€T 76°€T Z6¥0°0 9860
10-918'8 0vTe'T 00091 81T 7812 6250°0 9E92°0
00+380°1 KA N 00091 661 661 §250°0 02¢E0
00+d1E T £0£6'1 00081 718l T8l 165070 0Z0E0
00+dL8°1 88PL 1 00007 raall Wl 85800 9cLZ0
004981 8851 0001Z 81 801 6890°0 014270
00+d81°T 06111 00022 Teel Te€l 2zL00 02220
00+955°T 8651 000$°T €811 €811 02800 610
00+1L6°T 96011 000LT Zy o1 01 98800 9¢L10
00+92F€ 89670 0007'¢- 60'6 60'6 05010 GISL'0
00+416°€ 1+€8°0 000L°€ £8'L £8°L ¥iz1'0 GOEL'0
00+Tbr 690L°0 0006'¢ v9°9 #9'9 08210 80L1'0
00+H00°S 08850 0009t 459 Ay 60G1°0 0Z60°0
00+509°C 67LY0 0001°¢ o't 9t £191°0 €vL00
00+HET'9 789¢°0 0008'S oF'f 9'¢ £061°0 9500
00+388°9 $897°0 000£'9 8T 5T 180Z°0 02400
00+HLS L TELTO 000T'L £9'1 £9'1 Z9€2°0 122070
00+300°6 000070 0006 €97 000 000 1859’8 00000
(o) ofeag (o) 15 (098) g=18mlpEY (ovs)au], y=A (umui) swiy [, pasde|q

(WD 7,0/ (e a3 TaT)
goaaﬂ._..c A b::-o:ﬁ:au u._zw..?n: LX) ,_. m—:m vauﬂ swisny L0-p1

e A SR s 2eh

%/ N
N»unu

T
g/%m?ﬁ

EREE &n i

f&,a ;@?:%aﬁ S

e «ﬁ%@
e ﬁm

D-16



s Loy 1Bnis

p1-T61° 8197't¢ 000£°0 79'12¢ 79°12¢ 86000 £09€°G
ri-H6L°8 €657°TE 000£°0 78°70¢ 78'70€ 86000 0/+0°G
£I-798°6 879¢°0€ 000e0 [AVNS T4 TO'S8T 860070 c0SLd
T3St [£L5°8T 000£°0 U89 TT'89T 86000 XA
11-5968'1 7068°9T 000£0 WISt st 8600°0 0.0y
LTV 6 $70¢°$T 000¥°0 TSLET I$LET 1EL00 9856°¢
01-gst'Y Y008 °€T 000£°0 THETT e 86000 8ezLE
60-HIL T Ov8E'TT 000£°0 AN k4 7012 86000 0205
60-955'9 L1F0'1 000€°0 5°L61 5°L61 £600°0 0Z62Z°¢
80-HEET 9€LL'61 000€°0 79681 79°581 86000 8€60°'¢
80-9LY L 6085'81 000€E°0 (A a7ZA rvLl 86000 0./06C
LOFALET SIsyLl 000£°0 78'¢91 78°¢91 8600°0 €0ele
LO-H68°9 658£'91 0000 78¢5 1 78°€51 I€L00 8£95'2
90-aL8' 0SBEST 000%'0 werl AR LELO0 0L0¥2
90-9¥8 ¥ SOEY Pl 00050 757581 7s°s¢l 860070 98622
SO-H81'| 9THS €T 000¥7'0 TILTt rAWKA (KA KoY} 98112
SO-AYLT P00L'TI 000¥°0 611 Uell LELOD 0.86'L
SO-401°9 S10611 00070 Wi LT LELOD 0Z98'}
$0-36T°1 9¢S1°11 000770 POl TLh01 LEL00 £ShL'L
$0-H09'T STSY 0L 00070 71°86 7186 LEL00 £629°1
$0-980°C £18L'6 000¥°0 7816 78'16 1£L00 £0EG°1
$O-ES6 0EST'6 00090 76°68 26's8 L6100 (1YA% A §
£0HELT 09558 0009'0 7E08 7€°08 16100 98¢ee’)
£0-9v0'E 9166°L 00090 T0°SL T0°SL 16100 £08Z}
£0-961°6 T6SFL 0009°0 0oL T00L 16100 0911
£0-1958 18569 00090 7669 7£'59 L6100 9880}
0-9LET 96879 00090 7609 7609 16100 €510°1
(w) ojea) (wo) 1% (938) p=1snlpel (oas)ourr [ y=A (urm) sun ], pasde|g

(MU, 7,20/ Mo Ta D)

JRYSHI0OAN AIADONPUC) INEIPAY  ISA SnjS  PedH ulsty LO-pI

. SEAMANEAY a0 O 0 A OO S AL SO R ARt b
FRna e Saaay ﬂm..&w%%éwm&mﬁa, SR w&mw%m%, -
N S 2 B i

D-17



Fort Stewart UST CAP B Report
UST 29, Facility ID #: 9-089088

THIS PAGE INTENTIONALLY LEFT BLANK.

99-016P(doc-8000)/012299



Fort Stewart UST CAP B Report
UST 29, Facility ID #: 9-089088

APPENDIX E

GROUNDWATER TRANSPORT MODELING DATA

E-1
99-016P(doc)/022299



99-016P(doc)/022299

Fort Stewart UST CAP B Report
UST 29, Facility ID #: 9-089088

THIS PAGE INTENTIONALLY LEFT BLANK.

E-2

.,
S



(399)) 90ano0g 213 uroay JUR)SI(]

00¥1 00¢1 0001 008 009 00v 007 0

! L 1 L H L ) L i I 1 i | L ! i 1 L

V3n ¢ =TOW

youq s8euesg —+" |
1Pl [z BULOIIORY

(67 LSr1) 224105 3Y) W0 IQUE)SIP [LA3]8] SNSIIA
JI1BMPUNQIZ ) Ul JUIZUI] JO UONLIHIDIUI WINWIXBW PIPPOW (JETILV

0¢

o)
<
Y

0S1

=
<
o

0¢¢

00¢

(1/8n) vogeUIIUO))

E-3



Fort Stewart UST CAP B Report
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Ft Stewart UST 29 Benzene {(calibrated plume)

NO. OF POINTS IN X-DIRECTION ..ot it o 7
NO. OF POINTS IN Y-DIRECTION ... vvuueeu... e e 5
NQ. OF POINTS IN Z-DIRECTION it i e immne e eneines 1
NO. OF ROOTS: NO. OF SERIES TERMS ........... e . 400
NQ. OF BEGINNING TIME STEP . o't ens e, . e 12
NO. OF ENDING TIME STEP ..... e e e e e 200
NO. OF TIME INTERVALS FOR PRINTED OUT SOLUTION .... 12

INSTANTANEQUS SOURCE CONTROL = 0 FOR INSTANT SOURCH 1
SOURCE CONDITION CONTROL = 0 FOR STEADY SOURCE .... 0
INTERMITTENT OUTPUT CONTROL = 0 NO SUCH QUTPUT .... 1
CASE CONTROL =1 THERMAL, = 2 FOR CHEMICAL, = 3 RAD 2

AQUIFER DEPTH, = 0.0 FOR INFINITE DEEP (METERS) ... 0.1128E+02
AQUIFER WIDTH, = 0.0 FOR INFINITE WIDE (METERS) ... ©0.00C0E+00
BEGIN POINT OF X-SOURCE LOCATION {(METERS) ......... -0.6100E+01
END POINT OF X-SOURCE LOCATION (METERS) ........... 0.0000E+00
BEGIN POINT OF Y-SOURCE LOCATION (METERS} ......... -0.3050E+01
END POINT OF Y-SOURCE LOCATION (METERS} ......... .. 0.3050E+01
BEGIN POINT OF Z-SOURCE LOCATION (METERS) ......... 0.0C00E+00
END POINT OF Z-SOURCE LOCATION (METERS) ........... 0.0000E+00
POROSTITY . it tecnteaee s siettssem et e e ianeenee.. 0.2000E+00
HYDRAULIC CONDUCTIVITY (METER/HOUR} ..... [, 0.7200E-01
HYDRAULIC GRADIENT .« vvviee it en e e e eeeeaeanss 0.1200E-01
LONGITUDINAL DISPERSIVITY (METER) .« .vvovrvmnnnnnn. 0.1500E+02
LATERAL DISPERSIVITY (METER) .+ vvvvvmimsenennn s 0.5000E+01
VERTICAL DISPERSIVITY (METER) ..... e 0.1500E+01
DISTRIBUTION COEFFICIENT, KD (M**3/KG) ............ 0.1620E-03
HEAT EXCHANGE COEFFICIENT (KCAL/HR-M**2-DEGREE C).. 0.0000E+00
MOLECULAR DIFFUSION MULTIPLY BY POROSITY (M*#*2/HR)  0.3530E-05
DECAY CONSTANT (PER HOUR) .......... e 0.4012E~04
BULK DENSITY OF THE SOIL (KG/M**3) e 0.1500E+04
ACCURACY TOLERANCE FOR REACHING STEADY STATE ...... 0..1000E-02
DENSITY OF WATER (KG/M**3) ... ...y innannnn.. 0.1000E+04
TIME INTERVAL SIZE FOR THE DESIRED SOLUTION (HR) 0.7300E+03
DISCHARGE TIME (HR} .+ ovvte it et e eeaen 0.8760E+06
WASTE. RELEASE RATE (KCAL/HR), (KG/HR). OR (CI/HR) 0.3400E-04
RETARDATION FACTOR &ttt en e emen et ee e e e eae e 0.2215E+01
RETARDED DARCY VELOCITY (M/HR) .. vvovovn..... e 0.1950E-02
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/HR) 0.2926E-01
RETARDED LATERAL DISPERSTON COEFFICIENT (M**2/HR) 0.9760E-02
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/HR). 0.2933E-02
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DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT (C.0000E+00 HRS

(ADSORBED CHEMICAL CONC. =  0.1620E+00 * DISSOLVED CHEMICAL CONC.)
Z = 0.00
b
¥ G. 15. 26. 2g. 52, 152, 610.
5. 0.000E+00 0.000E+0C  C.000E+00  0.000E+00  0.000E+00  0.000E+GC  0.000E+00
4.  0.000E+00 0.000E+0¢  G.000E+00  0.000E+00  0.0D0E+00  0.00GE+0C  0.000E+00
3. 0.000E+00  0.000E+0G  G.000E+00  0.000E+00 0.000E+00  0.000E+00  0.000E+00
2. 0.000E+0Q0 0.C00E+DC 0.O0COE+QQ Q0.000E+QO 0. 000E+00 0.000E+00 0.QO0E+OG
0. 0.000E+00  D0,000E+00  ©.0C00E+00  0,000E+00 0.000E+00  0.000E+00  0.000E+00
DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.BO30E+04 HRS
{ADSORBED CHEMICAL CONC. = 0.1620E+00 * DISSOLVED CHEMICAL CONC.)
2 = 0.00
X
Y 0. 15. . 26. 29, 52. 152. 610,
5. 0.142E#00 ©.557E-01  0,226E-01  0.171E-01  0.169E-G2  0.000E+00  0.000E+00
4. 0.I66E+D0 0.604E-01  0.238E-¢1  0.1B0E-01 0.175E-02  C.000E+00  0.000E+00
3.  0.188E+00  0.646E-01  0.248E-01  0.1B7E-01 0.180E-02  ©€.0Q0E+00  0.00DE+00
2, 0.205E+00 0.E78E-01  0.256E-01 0.192E-01 0.184E-02  ©.0D00E+00  0.00DE+00
G. 0.221E+00 0.70SE-01  ©0.263E-01  0.197E-01 0.1B7E-C2  0.D00DE+00  0.00DE+00
DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.15879E+0S5 HRS
(ADSORBED CHEMICAL CONC. =  0.1620E+00 * DISSOLVED CHEMICAL CONC.)}
Z = 0.00
X
Y a. 15. 26. 29, 52. 152. 610,
5. 0.155E400 0.713E-061  0.377E-01  0.316E-01  0.889E-02  0.656E-06  B.00DE+00
4.  D0.178E+00  0.7865E-01  0,393E-01  0.328E-01  0.909E-02  0.666E-06  0.000QE+00
3.,  0.200E+00 0,809E-01  0.406E-01 0.338E-01 0.925E-02 0.674E-06  D.000E+00
2. 0.218E+00 0,842E-01  0.4158-01 0.345E-01 0.936E-02 0.679E-06  0.000E+00
9. 0.234E+00  0.871E-01  0.423E-01  0.351E-01 0,.946E-02  0.684E-06  0.000F+00
DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.2555E+05 HRS
(ADSORBED CHEMICAL CONC. =  0.1620E+00 * DISSOLVED CHEMICAL CONC.)
z = 0.00
X
¥ 0. 15. 26. 29, 52. 152, 610.
5.  0.158E400 0,761E-01  D0.431E-01  0.372E-01 0.141E-01  0.366E-04  0.000E400
4. 0.182E<00 0.812E-01 0.448E-01 0.3B5E-01  0.143E-01 ©0.369E-04  0.000E+90
3.  0.204E+0¢  0.857E-01 0.4§1E-01  0.395E-01  0.145E-0@  0.372E-04  £.C00E+00
2.  ©6.2218+00 0.8%1E-01 0.471E-01 0.402E-01  0.147B-01  0.374E-04  0.000E+00
0. 0.237E+00  0.920E-01  0.473E-01 D0.40BE-01 0.148E-01  0.376BE-04  0.000E+00
DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.3431E+05 HRS
(ADSCRBED CHEMICAL CONC. = 0.1620E+00 * DISSOLVED CHEMICAL CONC.)
z = 0.00
X
¥ 0. 15, 26 29, 52. 152. §10.
5.  0,159E+00 0.7798-01  0.454E-01  0.396E-03  0.169E-01  0.226E-03  0.000E+00
4. 0.183E:00 0.831E-01  0.470E-01  0.408BE-0%  0.172E-01  0.227E-03  0.000E+00
3. 0.2058+00  0.875E-01  0.4B84E-01 0.418E-82 0.174E-01  0.229E-03  0,000E+00
2.  0.223E+00 0.909E-01  0,494E-0i  0.426E-02  0.175E-01  0.230E-03  0.090E+00
0. 0.238E+00 0.93BE-01  0.502E-01  0.432E-0%i 0.177E-01  0.231E-03  0.000E+00
E-5
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DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.4307E+05 HRS

(ADSORBED CHEMICAL CONC. = 0.1620E+00 * DISSOLVED CHEMICAL CONC.)
Z = 0.00
b4
b4 0. 15. 26. 29, 52, 152. £10.
5. 0.1608+00 0.786E-01 D.463E-01 0.406E~-QL 0.183E~01 C.587E-03 0.000E+00
4. 0.183E+00 0.838E~-01 0.480E-01 0.418E-01 0.186E-01 0.391E-03 0.000E+00
3. 0.205E+0C0 0.8B3E-01 0.493E-01 0.425E-01 0.188E-01 0.595E-03 0.006E+00
v 0.223E4+00 0.917E-01 0.503E-01 0.436E~01 G.190E-03 0.597E~03 0.000E+00
0. 0.239E+00 0.946E-01 0.512E-01 0.442E-01 0.191E-01 0.59%E~-03 0.000E+00
DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.5183E+05 HRS
{(ADSORBED CHEMICAL CONC. = 0.1620E+00 * DISSOLVED CHEMICAL CONC.)
a4 = 0.00
X
Y 0. 15. 26. 25, 52. 152. 61la.
S. 0.16CGE+0D 0.790E-~01 D.468E-01 0.410E-01 C.190E-01 0.101E~02 0. 0QCE+0D
4., 0.184E+G0 0.842E-01 0.484E-01 0.423E-01 G.193E-01 0.101E-02 0.000E4+0D
3. 0.205E+00 0.886E-01 0.498E-01 0.433E-01 0.195E-01 0,.102E-02 0.000E+Q0
2. G.223E+00 0.920E-01 0.50BE~01 0.441E-01 0.187E-01 0.1L02E-D2 0.000E+0Q
0. 0.235E+00 0.949E-01 0.516E-01 0.447E-01 0.198E-01 0.103E~-02 G.000E+00
DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.6059E+05 HRS
(ADSORBED CHEMICAL CONC. = 0.1620E+0C * DISSOLVED CHEMICAL. CQONC.)
Z = 0.00
X
Y 0. A5, 26, 29. 52, 152, 610.
5. 0.160E+00 0.791E-01 0.470E-01 0.413E~-01 0.153E-01 0.1388-02 ¢.000E+00Q
4. 0.184E+00 0.B43E-0% 0.486E-01 0.425E-01 0.196E~01 0.139E-92 4. 000E+00
3. 0.206E+00 0.888E~01 0.50CE-Q1 0.435E-01 0.138E-01 0.140E-02 0.000E+00
2. 0.223E+00 0,922E-01 G.510E-01 0.443E-01 0.200E-01 0.140E-02 0.000E+00C
0. 0.239E+00 0.951E-01 0.518E-01 0.449E-01 0.201E-01 0.140E~02 0.000E+00
DISTRIBUTION CF DISSOLVED CHEMICALS IN PPM AT 0.6935E+05 HRS )
{ADSORBED CHEMICAL CTONC. = 0.1620E+C0 * DISSOLVED CHEMICAL CONC.)
Z = 0.00
X
Y 0. 158, 26. 29. 52, 152. &610.
5. 0.160E+00 0,7%2E-01 G.471E-01 0.414E-01 0.195E~-01 0.167E~02 0.C00E+00
4. 0.184E+G0 0.844E~01 0.487E~0D1 G.426E-01 0.198BE-01 0.167E-02 0.000E+00
3. 0.206E+00 0,888E-01 0.501E-01 0.436E-01 0.200E-01 0,168E-02 0.000E+00Q
2. 0.223E+00 0.5%23E-01 0.511E-01 0.444E-01 0.202E-Q1 G.169E-02 0.000E+00
0. 0.239E+09 0.852E-01 0.529E-01 0.450E-01 0.:203E-01 0.169E-~02 0.00CE+00
DISTRIBUTION OF DISSOLVED CHEMICALS IN BPPM AT 0.7811E+05 HRS
(ADSORBED CHEMICAL CONC. = 0.1620E+00 * DISSOLVED CHEMICAL CONC.)
Z = 0.00
. X
Y 0. 15.. 26, 29. 52, 152. 610.
5. 0:160E+00 0.792E~01 0.471E-01 0.414E-01 0.195E-01. 0.186E-02 0.000E+0G0
4. 0.184E+D0 0.844E-01 0.488E-01 0.427E-01 0.198E-01 0.187E~-02 0.000E+0D
3. 0.206E+00 0.88%E-01 0.501E-01 0,437E-01 0.201E-01 0.188BE-Q2 0.000F+00
2. 0.223E+00 0.823E-01 0.511E-01 0.445E-901 0.202E-01 0.188E-02 0.000E+00
0. 0.239E+00 0.952E-01 0.515E-01 0.451E-01 D.204E-01 0.%iBBE-02 0.000E+00G
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DISTRIBUTION COF DRISSOLVED CHEMICALS IN PPM AT 0.8687E+05 HRS

{ADSORBED CHEMICAL COMC. =  0.1620E+00 * DISSOLVED CHEMICAL CONC.)
Z = 0.00
X
Y 0. 15. 26. 29, 82, 152, 610.
.  0.160E+00 0.792E~0%1 O0.471E-01 0.414E-01 0.1S6E-01 0.18BE-02. 0.000E+00
4. 0.184E+G0 0.B44E-01  0.488E-01 0.427E-01 0.199E-0L 0.199E-02  0.000E+00
3.  0.206E+00 0.889E-01  ©,501E-01  0.4378-01 0.201E-01  0.200E-02  0.000E+00
2. 0.223E400 ©0.923E-0@ ©0.511E-01  ©0,4452-01  0.203E-01  0.200E-02  0.000E+00
0. 0.239E+00 ©0.952E-01 0.520E-01 0.451E-01 0.204E-01  §.201E-02  ©0.000E+00
DISTRIBUTION OF BISSOLVED CHEMICALS IN PPM AT 0.9563E+05 HRS
{ADSORBED CHEMICAL CONC, =  0.1620E+00 * DISSOLVED CHEMICARL CONC.)
Z = 0.00
b
' G. 15. 26. 29. 52, 152. 510.
5.  0.L60E+00  0.793H-01  0.471E-01  0.414E-01  0.15%6E-01  0.206E-G2  0.000E+00
4. 0.184E+00 0.844E-01  0.48BE~-01  0.427B-01 0.1%9E-01  0.207E-G2  0.000E+00
3.  0.206E+00 0.889E-01  0.501E-01  0.437E-01  0.201E-D1  0.208E-02  0.000E+00
2. 0.223E+00 0.923E-01 0.511E-01  G.445E-01 0.203E-01  ©.208E-02  0.00CE+00
0. 0.239E+00 0.952E-01 0.520E-01 ©.451E-01 0,204E-01 0.208E-02  0.000E+Q0
PISTRIBUTION OF DISSOLVED CHEMICALS IN DPM AT 0.1044E+06 HRS
(ADSORBED CHEMICAL CONC. =  0.1620E+00 * DISSOLVED CHEMICAL CONC.)
2 = .00
%
¥ 0. 15. 26. 29, 52. 152, £10.
5. 0.160E+00  0.752E-01 0.471E-01  0.414E-01  0.196E-01  0.210E-G2  0.154E-10
4. 0.1B4E+00  0.844E-01 0.48BE-01 0.427E-01 0.199E-01  0.211E-02  0.154E-10
3. 0.206E+00 ©0.8B9E-01 0.501E-01 0.437E-01  0.201E-01  0.212E-02  0.l54E-10
2. ©0.223E+00 0.523E-01  0.512E-01  0.445E-01  0.203E-01  0.213E-02 0.154E-10
0. 0.239E+00 0.952E-01 ©0.520E-01  0.451E-01 ©0.204E-01 0.213E-02  0.155E-10
DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.1132E+06 HRS
(ADSORBED CHEMICAL CONC. =  0,1620E+00 * DISSOLVED CHEMICAL CONC.)
Z = 6.00
X
¥ 0. 15, 26. 29, 52, 152 610.
5. 0.160E+00 D.782E-01  0.4Y1E-01  0.414E-01  0.196E-01  0.213B-02 0.137E-09
4. 0.1B4E+00  0.844E-01  0.488E-01  0.427E-01 0.199E-0%  0.234E-02  0.1378-09
3. 0.206E+00 0.88%E-01 0.502E-01 0.437E-01 0.201E-C%i  0.215E-02 0.137E-09
3. 0.223E+00 0.923E-01 0.512E-01  0.445E-01  ©0.203E-01  0.215E-02  0.138E-09
¢. 0.239E+00 0.952E-01  0.520E-01  0.451E-01  0.204E-01  0.216E-02  0.138E-0%
DISTRIBUTION OF DISSOLVER CHEMICALS IN .PPM AT 0.1219E+08 HRS
(ADSORBED CHEMICAL: CONC. =  0.1620E+00 * DISSOLVED .CHEMICAL CONC.)
Z = 0. 60
X
Y o 15. 26. 29, 52, 152. 610.
5. 0.160E+00  0.792E-01  0.471E-01 0.414E-01  0.196E-01 0.214E-02 0.839E-09
4. 0.1.84E+00  ©.B44E-01  0.488E-01 0.427E-01 0.198E-01  0.215E-02 0.641E-09
3. 0.206E+00 0.889E-01  0.502E-01 0.437E-01 0.201E-01  0.216E-02 0.642E-09
2. 0.223E+00 0.923E-01  0.812E-01 0.445E-01  0.203E-01 0.217E-02  0.642E-09
©. 0.239E+00 0.952E-01 0.520E-01 0.451E-01  0.204E-01 0.217E-02  0.6438-09
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DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.1307E+06 HRS

(ADSORBED CHEMICAL CONC. = 0.1620E+00 * DISSCLVED CHEMICAL CONC.)}
7 = 0.00 )
X
Y 0. 15. 26. 29, 52. 152. 610
5. 0.160E+00 0.792E-01 0.471E-01 0.414E-01 0.1968E-01 0.215E-02- 0.226E-08
4. 0.184E+Q0C 0.844E-01 0.488E-01 0.427E-01 0.199E-01 0.2L6E-02 0.226E-08
3. 0.206E+00 0.889E-01 0.502E-01.  0.437E-01 0.201E-01  0.217E-02 0.227E-08
2. 0.223E+00 0.923E-01 0.512E-01 0.445E-01 0.203E-01 0.217E-02 0.227E-08
0. 0.239E+00 0.9528-01 0.520E-01 0.451E-01 0.204E-01 0.218E-02° 0.227E-08
STEADY STATE SOLUTION HAS NOT BEEN REACHED BEFORE FINAL SIMULATING TIME
DISTRIBUTION' OF DISSOLVED CHEMICALS IN PPM AT 0.1394E+06 HRS
(ADSORBED CHEMICAL CONC. =  0.1620E+00 * DISSOLVED CHEMICAL CONC.)
7 = 0.00
X
¥ 0. 15. 26, 29. 52, 152, 610.
5 0.160E+00 0:792E~01 0.471E~01 0.414E-01 0.196E-01 0.2168-02 0.637E-08
4 0.1B4E+00 0.844E-01 0.48BE-01 0.427E-01 0.199E-01.  0.217E-02 ¢.633E-08
3 0.206E+00 0.88%E-01 0.502E-01 0.437E-01  .0.201E-01 0.217B-02 0.635E-08
2 0.223E+00 0.923E-01 0.512E-01 0., 445E-01 0.203E-01 0.218E-02 0.639E-08
] 0.239E+00 0.952E-01 0.520E-01 0.451E-01 0.204E-01 0.218E-02 0.640E~08
E-8
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appeared in each of said editions.

Sworn to and subscribed
before me this lgﬁzday

of

Form 121 rev.“

Ga.

ires Apr. 8, 2001

Chalham County,

‘Notary Public.
My Commission Exp
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