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List of Abbreviations and Acronyms

ACL altermate concentration limit

ATI123D Analytical Transient I-, 2-,'3-Dimensional
BGS below ground surface

BTEX benzene, toluene, ethylbenzene, and xylenes
CAP Corrective Action Plan

DAF dilution attenuation factor

GA EPD Georgia Environmental Protection Division
TWQS In-strearn Water Quality Standard.

NFAR No Further Action Required

UST underground storage tank

USTMP Underground Storage Tank Management Program
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MONITORING ONLY REPORT

Submittal Date:  November 2000 Monitoring Report Number: 2nd Annual

For Period Covering:  July 1999 to _June 2000

McFarland Avenue between
Facility Name: UST 29, Building 1633 Street Address:  Divarty Avenue and W. 8th Sireet

Facility ID: 9089088 City:  Fort Stewart County: Liberty Zip Code: 31314

Latitude:  32° 15’ 57" Longitude: 82° 05" 14"

Submitted by UST Owner/Operator: Prepared by Consultant/Contractor:
Name: Thomas C. Fry/ Environmental Branch Name: Patricia A. Stoll
Company: U.S. Army/HQ 3d, Inf. Div. (Mech) Company: SAIC
Address:  Directorate of Public Works, Bldg. 1137  Address:  P.O.Box 2502

1550 Frank Cochran Drive
City: Fort Stewart  State: GA City: Qak Ridge State: TN
Zip Code:  31314-4927 Zip Code: 37831
Telephone: (912) 767-2010 Telephone: (865) 481-8792

1. REGISTERED PROFESSIONAL ENGINEER OR PROFESSIONAL GEOLOGIST
CERTIFICATION

T hereby certify that I have directed and supervised the fieldwork and preparation of this
plan, in accordance with State Rules and Regulations. As a registered professional geologist
and/or professional engineer, 1 certify that I am a qualified groundwater professional, as defined
by the Georgia State Board of Professional Geologlsts All of the information and laboratory data

applicable State Rules and Regulations.

Name: Patricia A. Stoll

Signature: /‘Z/A@ U/é/

Date: //Aﬁ’/@
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II. PROJECT SUMMARY
(Appendix I, Figure 1: Site Location Map)

Provide a brief description or explanation of the site and a brief chronology of environmental

events leading up to this report.
Former Underground Storage Tank (UST) 29, Facility ID #9-089088, was located near
Building 1633 at Fort Stewart, Georgia. One UST containing used oil was removed from the
site in 1995. Science Applications International Corporation performed a Corrective Action
Plan {CAP)-Part A investigation in 1996 and a CAP-Part B investigation in 1997 to
determine the extent of petroleum contamination at the site. Five monitoring wells and
seven soil borings were installed during these investigations. The CAP~Part B Report
(SAIC 1999a) was submitted in March 1999 and recommended semiannual monitoring of
four of the seven monitering wells: 14-08, 14-09, 14-11, and 14-12. The report was approved
in correspondence dated June 1, 1999 (McAlfister 1999). Two additional monitoring wells
(14-13 and 14-14) were installed following the first semiannual monitoring event.

The fate and transport modeling performed as part of the CAP-Part B Report (SAIC 1999a)
reflected a continuous source of contamination. The results were summarized in the First
Annual Monitoring Only Report (SAIC 1999¢). Upon completion of the fourth semiannual
mionitoring event in June 2000, the fate and transport modeling results were revised using
the results from the semiannual monitoring events to calibrate the model. The revised
results are provided in Attachment A of this report.

This réport documents the third and fourth semiannual sampling events and their
associated analytical results. In accordance with the Monitoring Only Plan, the alternate
concentration limit (ACL) for benzene has been used to date in the monitoring program as
the monitoring end point.

The closest receptor is 500 feet downgradient of the site, which resulted in a benzene ACL
of 550 pg/L. based on the CAP-Part B fate and transport modeling results. Based on the
revised fate and transport modeling results presented in Attachment A, the benzene ACL
would be infinity; therefore, the original benzene ACL of 550 ug/L will reinain as thé site-
specific remedial level. During the last 2 years of semiannual sampling, the benzene
concentrations at the site have been below the ACL.. In general, the benzene concentrations
have been declining in well 14-08 during the monitoring only program. The benzene
concentrations in 14-09 have been increasing, but it appears that a plateau has been
reached during the last two semiannual monitoring events. The benzene concentration at
the downgradient well, 14-12, has remained relatively constant during the last three
semiannual sampling events, indicating that the plume is not expanding. Because the
benzene concentrations are below the ACL and the plume is not expanding, it is
recommended that a No Further Action Required status be granted for the site.

00-315{doc) 110900 2
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ACTIVITIES AND ASSESSMENT OF EXISTING CONDITIONS

Potentiometric Data:

(Appendix I, Figures 2a and 2b: Potentiometric Surface Maps)
(Appendix II, Table 1: Groundwater Elevations)

Discuss groundwater flow at this site and implications for this project.

During the third semiannual sampling event in Januvary/February 2000, groundwater
elevations were measured in all of the monttoring wells to determine the groundwater flow
direction. In February 2000, the groundwater flow direction was toward the west-
northwest, and the groundwater gradient was approximately 0.0085 foot/foot.

During the fourth semiannual sampling event in June 2000, groundwater elevations were
measured in all of the monitoring wells to determine the groundwater flow direction. In
June 2000, the groundwater flow direction was generally toward the northeast, and the
average groundwater gradient was approximately 0.0504foot/foot.

Analvtical Data:

{Appendix I, Figures 3a and 3b: Groundwater Quality Maps)
(Appendix I, Figure 4: Trend of Contaminant Concentrations)
{Appendix II, Table 2: Groundwater Analysis Results)
(Appendix III: Laboratory Analysis Results)

Discuss groundwater analysis results, trend of contaminant concentrations, and implications
Jor this project.

During the third semiannual sampling event in January 2000, monitoring wells 14-07, 14-08;
14-09, 14-11, 14-12, 14-13, and 14-14 were sampled for benzene, toluene, ethylbenzene,
and xylenes (BTEX). Analytical results from the third sampling event showed estimated
concentrations below the analytical reporting limits or no detectable BTEX concentrations
in wells 14-11, 14-13, and 14-14. BTEX compounds were present in wells 14-07, 14-08, 14-
09, and 14-12; however, benzene was the only constituent to exceed its In-stream Water
Quality Standard (IWQS). Benzene was detected at 2 pg/L in well 14-07, 66.6 pg/L in well
14-08, 249J pg/L in well 14-09, and 7 ug/L in well 14-12. The benzene concentrations in
these wells are all below the ACL of 550 pg/L. Figure 4 shows the variations in benzene
concentrations in groundwater for all the wells.

During the fourth semiannual sampling event in June 2000, monitoring wells 14-07, 14-08,
14-09, 14-11, 14-12, 14-13, and 14-14 were sampled for BTEX. Analytical results from the
fourth sampling event showed estimated concentrations below the analytical reporting
iimits or no detectable BTEX concentrations in wells 14-11, 14-13, and 14-14, BTEX
compounds were present in wells 14-07, 14-08; 14-09, and 14-12; however, benzene was the
only constituent to exceed its IWQS. Benzene was detected at 10.6 pg/L in well 14-07,
62.5 ng/L in well 14-08, 248 ng/L in well 14-09, 10.7 pg/L in well 14-12, and 0.21J pg/L in
well 14-14. The benzene concentrations in these wells are all below the ACL of 550 ug/L.
Figure 4 shows the variations in benzene concentrations in groundwater for all the wells.

The benzene concentrations in well 14-08 have been steadily decreasing since the CAP-Part B
investigation in 1997; however, the benzene concentrations in well 14-09 have increased

00-315¢(doc)¥11090¢ 3
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between the 1997 CAP-Part B investigation and the January 2000 sampling event. The
benzene concentrations in 14-09 were relatively constant between the January 2000 and
June 2000 sampling events, indicating that the maximum concentration may have been
reached. The increased benzene concentrations in well 14-09 indicate that there may have
been another source of contamination that was not defined in the CAP-Part B investigation
and, therefore, not included in the fate and transport modeling. The revised fate and
transport modeling results provided in Attachment A have attempted to account for a source
located between wells 14-08 and 14-09.

As recommended in the First Annual Monitoring Only Report (SAIC 1999c), polynuclear
aromatic hydrocarbon analysis was discontinued for the site beginning with the second
semiannual sampling event in July 1999,

IV, SITE RANKING (Note: re-rank site after each monitoring event)
(Appendix IV: Site Ranking Form)

Environmental Site Sensitivity Score: 510 (Jan. 1999 ~ First Semiannual Monitoring Event)

(April 1999 version of the Site Ranking 510 (July 1999 — Second Semiannual Monitoring Event)
Form was used for 2000 scores.) 2,760 (Jan. 2000 — Third Semiannual Monitoring Event)

2,760 (June 2000 — Fourth Semiannual Monitoring Event)

V. CONCLUSIONS/RECOMMENDATIONS

Provide justification of no-further-action-required recommendation or briefly discuss future
monitoring plans for this site.

Fort Stewart respectfully requests that the Georgia Environmental Protection Division (GA
EPD) Underground Storage Tank Management Program (USTMP) assign Facility ID
#9-089088 a No Further Action Required (NFAR) status for the following reasons:

The Monitoring Only Plan was conducted in accordance with Section ILD of the CAP-
Part B Report (SAIC 1999a) and approved by GA EPD USTMP in correspondence dated
June 1, 1999 (McAllister 1999). Termination conditions approved in the CAP--Part B Report

- (SAIC 19992) and the First Annual Monitoring Only Report (SAIC 1999¢) in

correspondence dated January 25, 2000 (Logan 2000) indicated that termination would be
requested after 2 years 1f the measured benzene concentrations were below the ACL.

Both the original fate and transport model and the revised fate and transport model, which
used a S-year, continuous pulse based on the January 2000 benzene groundwater
concentration, indicated that benzene will never reach the nearest potential preferential
pathway (i.e., a drainage ditch) at a concentration above the IWQS of 71.28 ng/L.

The benzene concentrations in all wells have been below the ACL of 550 ug/L since
September 1996.

‘The groundwater benzene plume at the downgradient well, 14-12, has remained relatively

constant for the last three semiannual sampling events, indicating that the plume is not
expanding.

00-315(doc)/1 10900 4
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¢ The closest potential receptor is a drainage ditch located approximately 500 feet
downgradient from the site.

s Natural attenuation will continue to take place at the site, and the conservative fate and
transport model] predicts that the benzene concentrations at the site will be below the IWQS
in less than 4 years.

The monitoring only program at the site will be discontinued.

VI. REIMBURSEMENT Attached N/A X
(Appendix V: Reimbursement Application)
Fort Stewart is a federally owned facility and has funded the investigation for the UST 29 site,
Building 1633, Facility ID #9-089088 using U.S. Department of Defense Environmental
Restoration Account Funds. Application for Georgia Underground Storage Tank Trust
Fund reimbursement is not being pursued at this time.

00-315(doc) 1 Q900 5
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APPENDIX 1

REPORT FIGURES
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Table 1. Groundwater Elevations

‘Top of Casing Screened Water Groundwater
Well Date of Elevation Interval Depth Elevation
Number Measurement {feet AMSL) {feet BGS) {feet BTOC) {feet AMSL)
First Semiannual Monitoring Event — January 1999
14-07 1/7/99 70.97 3.0-13.0 4.80 66,17
14-08 1/7/99 70.06 3.0-13.0 4.10 65.96
14-09 1/7/99 70.47 3.0-13.0 4.57 65.90
14-11 1/7/99 69.78 4.7-14.7 3.98 65.80
14-12 1/7/99 = 70.62 9.7-19.7 4.74 65.88
Second Semiunnual Monitoring Event — July 1999
14-07 8/23/99 70.97 3.0~13.0 3.30 67.67
14-08 8/23/99 70.06 3.0~ 13.0 2.54 67.52
14-09 8/23/99 70.47 3.0-13.0 3.28 67.19
14-11 8/23/99 69.78 4.7-14.7 2.62 67.16
14-12 8/23/99 70.62 87-197 3.43 67.19
14-13 8/23/99 69.64 32-13.2 232 67.32
14-14 8/23/99 69.96 3.5-135 2.54 67.42
Third Semiannual Monitoring Event - January/February 2000
14-07 2/21/00 70.97 3.0~13.0 4.09 66.88
14-08 2/21/00 70.06 3.0-13.0 3.05 67.01
14-09 2/21/00 7047 3.0-13.0 3.67 66.80
14-11 2/21/00 69.78 4.7-147 3.21 66.57
14-12 2/21/00 70.62 9.7~19.7 4.34 66.28
14-13 2/21/00 69.64 3.2-13.2 3.63 66.01
14-14 2/21/00 69.96 35-13.5 not measured” not measured”
Fourth Semiannual Monitoring Event — June/July 2000
14-07 7/25/00 70.97 3.0-13.0 4.03 66,94
14-08 7/25/00 70.06 3.0-13.0 243 67.63
14-09 7/25/00 7047 3.0-13.0 4.69 65.78
14-11 7/25/00 60.78 4.7-14.7 3.93 65.85
14-12 7/25/00 70.62 9.7-10.7 4.90 65.72
14-13 7/25/00 _ 69.64 3.2-13.2 3.15 66.49
14-14 7/25/00 69.96 3.5-13.5 2.55 67.41

“ Well temporarily inaccessible during water level méasurements because Jocated under a military vehicle.
AMSL Above mean sea level

BGS Below ground surface

BTOC Below top of casing

00-315(doc)'1 10900 Ii-2
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Table 2. Groundwater Analytical Results

Ethyl- Total Total

Sample | Sample Date Benzene Toluéne benzene Xylenes BTEX PAH

Location 1D Sampled (ug/L) (pg/L) (ng/L) {ug/L) (ng/L) {pg/L}

First Semiannual Monitoring Event — January 1999
14-08 140822 1/7/99 97.7 = 20U 75.7 = 177 =1 350.4 327
14-09 140922 1/6/99 51.2 = 0.69 J 059 J 11.1. = 63.58 ND
14-11 141122 1/7/99 4.5 = 0.52 7 2 U 0.52 J 5.02 0.85
14-12 141222 1/7/99 562 = 20 2 U 42 J 60.4 ND
Additional Well Installation — March 1999
14-13 141312 3/10/99 0.86 J 18 J 20U 0.95 ] 3.61 2.0
14-14 141412 3/10/99 2U 1.2 ] 2 U 0.89. ] 2.09 ND
Second Semiannnal Monitoring Event — july 1999
14-07 140732 7/9/99 2.4 0.65. 1 1] 67 =] 10.75 NA
14-08 140832 7/9/99 83.9 = 26 = 775 = 203 J 367 NA
14-09 140932 7/9/99 89.7 = 25 = 45 = 276 =31 1243 NA
14-11 141132 7/9/99 2 U 0.85 J 2. U 3.8 J 4.65 NA
14-12 141232 7/9/99 64 = 054 J 2 U 39 7 4.44 NA
14-13 141332 7/9/99 2 U 2 U 2U 6 U ND NA
14-14 141432 7/9/99 2 U 0.67 1 2 U 6 U 0.67 NA
Third Semiannual Monitoring Event — January/February 2000
14-07 140742 1/28/00 2 = 1 U 13 = 42 = 7.5 NA
14-08 140842 1/27/00 66.6 = 0.87 61.1 = 92.8 =l 221.37 NA
14-09 140942 1/28/00 249 I 6.9 ] 303 J 178 J | 464.2 NA
14-11 141142 1/27/00 1 U 047 7 0.22 3 3] 3.8 NA
14-12 141242 1/27/00 7 = 0.6 ] 0.19 I 0.35 ) 8.14 NA
14-13 141342 1/27/00 1 U 0.58 J 1U 3 U 0.58 NA
14-14 141442 1/27/00 1 U 10 1 U 3 U ND NA
Fourth Semiannual Monitoring Event — June/July 2000
14-07 140752 6/21/00 10.6 = 0.56 1 32 = 11.1 = 23546 NA
14-08 140852 6/21/00 62.5 = 0.9 1] 55.6 = 118§ = 237 NA
14-09 140952 6/21/00 248 = 17 = 325 = 186 = | 468.2 NA
14-11 141152 6/21/00 1.0 U 037 1 0.24 J 3.0 U 0.61 NA
14-12 141252 6/21/00 10.7 = 1.0 U 0.17 ) 038 J 11.25 NA
14-13 141352 6/21/00 1.0 U 1.0 U 1.0 U 3.0 U ND NA
14-14 141452 6/21/00 0.21 J 1.0 U 1.0 U 30U 0.21 NA
In-strearn Water Quality Standard

(GA EPD Chapter 391-3-6) 72.18 200,000 28,718 NRC NRC NRC
Alternate Conéentration Limit 550 — — — — —

NOTES:
Bold values exceed IWQSs.
fralic values exceed ACLs.

Below ground surface
Benzene, toluene, ethylbenzene, and xylenes
Not analyzed; PAH. compounds were not required as patt of the Monitoring Only Plan,

BGS
BTEX
NA
ND
NRC
PAF

Not detected

No régulatory criteria

Polynuclear aromatic hydrocarbon

Laboratory Qualifiers

u [ndicates that the compound was not detected at the concentration reported.
uJ ‘Indicates that the compound was not detected above an approximated sample guantitation limit,
J Indicates that the value for the compound is an estimated value.

= Indicates that the compound was detected dt the concentration reported.

00-313(doc)/1 10900
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Second Annual Menitoring Only Report
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APPENDIX III

LABORATORY ANALYTICAL RESULTS
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Second Annual Monitoring Only Report
UST 29, Building 1633, Facility ID #9-089088

The laboratory analytical results for the first and second semiannual monitoring events were presented in
the First Annual Monitoring Only Report for UST 29, Facility ID #9-089088 (SAIC 1999¢).
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Second Annual Monitoring Oniy Report
UST 29, Building 1633, Facility ID #9-089088

THIRD SEMIANNUAL MONITORING EVENT

JANUARY/FEBRUARY 2000
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_ _ 1A EBA SAMPLE NO.
VGOATITH ORGANLCS ANRLYSIS DATA SHEST .

i 120742 !
Lap Name: GENERAL EN3INEZRING LA3CE Contract: N/A !

Lan Code: N/A ase Nc.: N/A SAS MNo.: N/A 526G Me.: FS2LTMOSW
Matrix: {scil/water) WATER Lab Sample ID: 21155006
Sample wt/vel: 5.0C0 (g/ml) ML Lab File IC: 20420
Level: {low/mad) . LOW Date Received: 01/30/C0
5 Mcisture: not dec. : Date Analyzed: 02/63/00
GC Column: [DR-£24 D: ©0.25  {mm) Diluzion Factor: 1.9
Soil BExXtract Volume:  {ull Soil Aliguer Volume: {uL
CONCENTRATION UNZTS:
CAS NO. COMPCUND lug/L or ug/Kg} UG/L Q
i
T1-43-2---cu--m. Benzene R 2.0 =
108-88-3----~--- Toluene i /.2 0.38|3 & Fov, Fol
1eC-41-4--~em-u- Ethvlbenzenes | 1.3 -
1330-20-7 --===- Xylen=s (zotal) l 4.2 I
B — | —l-
77/

HORM L VOA . ' /D Fa P QLMc3 .2
COPYAIA”V
- in



1A

I2A SAMPLE NI,

VOLATILE ORGANICS ANALYSTS DATA SHEET

140842
l.ab Name: GENERAL ENGLNEZXING LABOR Contract: N/A X
Lab Code: N/A Cass Na.: N/A SAS No.: N/A SD3 Yo.: FSBLTM04W
Matrix: {(seoil/water) WATER Lab Sample ID: 21144007
Sample wt/vel: 5.000 {g/ml} ML Lab File ID: §U233
Level: {low/med, - LOW Date Received: 01/28/00
% Moisture: not dec. Date Analyzed: 02/03/00
GC Column: DB-624 Ip: 0.25  (mm) Dilution Factor: 1.0
Soil Extract Volume: (uly Soil Aliguot Volume:
CONCENTRATLCON UNITS:
CAS NOG. COMPOUND tug/ L or uwe/Xgi UG/ L G
l T1-43-2-=-mmmman Benzene ! 56-6| | =
108-88-3----mm-- Toluene - 0.87,3 |J
100-241-4- == Ethylbenzans 61. _] >
1330-20~T=====-- Xvlenes (totall i 52.8 ”‘“-~;:
Ay N
EORM I VOA DATA VALIDAT“EMOLQ

III-5

COPY

{ul

0!



13

EPA SAMPLE NC.

VCLATILE ORGANICS ANALYSIS DATA SHEET

140922
Lab MName: CGENERAL ENGINEERING LABCR Ceontract: N/A - . ;
Lab Zode: N/A Casz No.: N/A SAS No.: N/A SDSG No.: FS3LTMOSW
Matrix: (sciil/water! WATER Zab Sample IZD: 21153227
Sample wt/vel: 5.000 (g/ml) ML ~ab Pile ID: 2Us421
Leveal: (low/med) LOW Date Receilved: 21/30/49
% Moisture: not dec. Date Analvzed: $2/032/2C
GC Column: DB-6241 ID: ¢.25 (mm) Cilution Factor: 1.:
Soil Extcract Volunme: {ul) Soil Aliquot Volume: ful
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L oz ug/Kg) UG/L ¢
Ti-43-2---u----- Sernzene i AeS
108-88-3-~~-~~~~ Toluene i JEPY O
100-4Z-4-------~ Zzhylkenzens :
1330-20-7 --- Xylenes f{total)
nse
FORM [ VOA DATA VAUQ;H;. 3.0

116

COFY



1A EPA SAMPLE NO.
VCLATILE ORSANICS ANALYSIS DATA SHEET .

141142
Lab Name: GENERAL ENGINEERING LASCOR Contract: N/A |
Lab Code: N/A Case No.: N/A SAS Nc.: N/A 3DG No.: FSBLTMO4W
Matrix: (soil/waler} WATER Lab Sample ID: 277440C3
Samule wt/vol: 3.000 {g/ml) ML Labt #ile L: 5375340
Level: (low/med) - LOW Date Received: J31/28/24%
% Moisture: noz dec. - Date Analyszed: 22/0373¢
GC oiumri: DR-624 ik C.25  {mml Dilution Factor: .0
Soil Extract Volume: ‘uld Scil AZiguot Volume: ul
CCHCENTRATION UNITS:
CAS NO. CGMPOUND (ug/T, oz ug/¥Xeg) UG/ ;
I H
71-43-2-n-=--mm- Benzene | l--O"'J
108-88-3-------- Toluene | 0.471C Ay
100-41-4----~--- Echylbenzene ; 0.221d
1330-20-7-------Xylenes (total) [ 3.007
FORM I VOA LMY

= [y
¢

NATA VALIDATION

-7



1A
VOLATILE OQRGANICS ANALYSIS DATA SHEET

Lab Name: CENERAL ENGINEERING LABOR <Ccantract: A/A

Lab Code: N/A Case No.: N/A SAS No.: N/2
Macrix: {soil/wazer) WAT=R
Sample wt/vol: 5.000 {(g/ml) ML
Level: {low/med} - LCW

% Moisture: not dec.

GC Co_umn: DB-822 B 0.25 (mm}
0il Fxtrazt Vclums: ul) Saoi

Lab Sample ID:
Lab File ID:
LCazz Receivad:

Daze Analyzed:

EZA SAMPLE NO.

; 141242

SDG Nc.: FSBLTMCAW
21142010
8U408
01/28/00

02/083/09

Tilacion Fagtoz: 1.0

A iguvor Valume: 7 s

CONTENTRATION UNITS:

CAS NO COMPOUND {ug/L cr ug/Xg! IG/L 0
]
TLl-23-2---=i-~-- Eenzene 7.0 =
105-88-3-==-mvu- Toluene G.eCJd T
100-41-4-------- Ethylbenzens _ 19T ‘
1330-20-F--=----- Xylenes (totalj 0.25]J “IL
FORM T VOA OTMOY. 0

TII-8

DATA VALIDATIOH

CCPY



1A

VOLATILE ORGANICS ANALYSIS DALA SHIZIET

DUPULCATE
£DA SAMPLE NO.

141244
Lab Name: GENERAL ENGCINZER-NG LABOR Contract: N/A L
Lab Code: N/A Case No.: N/A SAS No.: N/A SHG No.: FSELTMO4wW

Matrix: (socil/water; WATER
Sample wt/vol: 5.000 (g/ml) ML
Level: {_ow/med) . LOW

% Mcisture: noz dec.

Zab Sample ID: 211440085
Lab File ID: 3407
Datc Recaived: $1/28/06C

Date Analyzed: 22/G3/00

GC Column: LB-562% ID: 0.25 {mm, Dilutliosn Factor: 1.0
Seil Extract Volume: {uly) Soil Aliquot Volume: .
CONCENTRAILCON JNI'TE:

TAS NO. COMECUND {ug/L or ug/Kg: UG/L Q
71-43-2--=--=-u- Benzerne 5.7 =
108 88 2 <. =--Toluenc 3.5861d -
100-41-d-------- Ecaylbenzene 0. 1617 J
1330-2C-7------- XyLenes {total} 2.2213

FCRM [ VOA D&TA VA}_IDﬂ"h’r\j CLMG3

[1-9

onny

.0

[



1A _ EDA SAMPLE NO.
VOLATILE OJRGANLCS ANALYSTS DATA SHEET -

141342
Lab Name: GENERAL ENGINZERTNG LABOR Concract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A 583G Nc.: FSBLTMOAW
Matrix: (soil/watér) WATER Lab Sample ID: 21144011
Sample wt/vol: 5.000 (g/ml) ML Lab Fils ID: 8U409
Level: dow/mad} - LCw pate Received: £1/28/00
% Moisture: not dec. - Date Aralyzed: ¢z/02/00
GC Column: DB-£24 ID: 0.25  (om) Diluzicr Fachor: 1.0
Scil Extract Volume: tul) Soil 2liquet Volume: (ul
CONCENTRATTON UNITS:
CAS NO. COMEOUND {ug/T. or ug/Kg) UG/L Q
T T
Ti-43-2------ Hanzszne i_ 1.0l &
108-88-3- -a--- Toluens 0.58J IN)
10G 4L-d---mmm-- Rrthylberzene 1.20U Y
1322 -20-7-----~- Xylenes (total) ENR AN W
R 5 5|
DATA VALIDATION
FCRM ~ VOA COPY ML 0

[I-10



1A » _ LFA BAVELE MD.
VOLATILZ CRGANICS ANALYSIS DATA SEEET
141442 '
Labh Name: GENERAL ENZINMEERING LABDOR CJontrac N/R ] ]
Lab Code: N/A Cass No.: N/A SAS No.: N/A SEG Nc FSR, ./ TMIgi
Matrix: (soil/water} WATER Leb Sample TL: 21244012
Sample wt/vol: 5.00C {g/ml) ML Lab File 1ID: 87412
Level: (low/med)  LOW Data Received: €1/28/00
% Moisture: not dec. date Analyzed: £2/03/0C
GC Column: DB-622 ID: .25  {mm! Dilution Factor: 2.9
Scil Extract Volume: (b} Soil Aliguot Volume: Sl
CONCENTRATICN UNITS:
TAS NC. ZOMPOUND (ug/L or uz/¥Xg! UG/L q)
| ] i
71-43-2---~----- Benzens i 1.¢}U :\_,\’3’ Ao>
108-85-3--=--~-~- Teluere 1.¢03U '
10G-41-4~ - -w--- Ettyibenzane 1.00U
1330-20-7------- Xvlznes (zotal) ! B.CIU N
| :
;,, ‘\’ I AT
FORM [ VOA T AR O3 (L
P
LA

IM-11
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Second Annual Monitoring Only Report
UST 29, Butlding 1633. Facility ID #9-089088

FOURTH SEMIANNUAL MONITORING EVENT

JUNE/JULY 2000
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_ in _ _ EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

140752

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Cod=: N/A Case Wo.: N/A SAS No.: N/A SDG No.: F3BLTMLOW

Matrix: (soil/water: WATER Lab Szmpi.e I1D: 27385303

Sample wt/vol: 5.000 (g/ml) ML Lab File ID: 8DLCS

Level {low/med} LOW Date Received: 06/22/00

% Moisture: not dec. Date Aralvzed: 06/25/00

GC Column: DE-624 iD: 0.25 (mm) Dilution Factor: 1.9

So0il Extract Volume: (ul) Soil Aliguot Volume: {uL

CONCENTRATION UNITS:
CAS NO. COMPOUND (vg/L or ug/Kg) UG/L Q
T1l-43-2-weucnnan Benzene 10.51|B Ei
i08-88-3-------- Toluene 0.22(J ~)
100-41-4---=--=--- Ethylbenzene 3.2 —
1330-20-7-----~-Xylenes (total) 11.1 —
TORM I VOA OoLM023.C

DATA VALIDATION
COPY

31
nI-15



1ihn

YOLATILE ORGANICS ANALYSIS DATA SHEET

140852
Lab Name: GENERAL ENGINEERING LABOR Conftracc: N/A !
Lab Code: N/A Case No.: N/A SAS No.: N/A SCG No.: FSBLTMICW
Matrix: {soil/water) WATER Lab Sample ID: 27385004
Sample wt/vol: 5.000 (g/ml} ML Lab File ID: g8P11¢

lLevel: {(low/med) LOW Date Receiwved: 06/22/00
% Moisture: not dec‘. ~ Date Analyzed: $8/26/00
GC Column: DB-624 ID: 0.25 {(mm) Dilution Factor: 1.0
Soil Extract Volume: {uk) Soil Aliguet Veolume: _{uL
CONQENTRATION UNITS:
CAS NO COMEQUND (ug/L or ug/Kg) UG/L Q
= |
l' T1l-43-2~-=----== Benzene 52.5(B l::
| 163-88-3----- ~~-Toluene 9.9C|J T
1¢0-41-4----~~-=~= Ethvlbenzene 35.¢ -
1230-20-7--~---- Xyienes (total} 118 E__
FORM I VCA OoLM03. 2
DATA VaLIn
AVALIDATION 33

Ifl-16



1A

VCLATILE ORGANICS ANALYSIS DAJA SHERT

EPA FAMPLE NO.

mI-17

-
Lab Name: GENERAL ENGINEERINSZ LARCR Contract: N/A meees
Lab Code: N/A Case No.: N/A SAS Ko.: N/A SCG No.: FSRLIMIOW
Matrix: (soi./water! WATER Lab Samp.e ID: 27383305
Sample wt/vol: 5.000 (g/ml} ML Lab File ID:  8&Pl11
Lavel: {(low/med) LOW Date Received: 06/22,/00
% Molsture: not deé. Date Analyzed: 06/25/00 MQ
GZ Column: DE-624 ID: 0.25  {(mm) Dilution Factor: 1.:Q
Scil Extract Volume: (L) Soil Aliquot Volume: {uL
CONCENTRATION UNITS:
CAS NO COMPOUND (ug/L or ug/Kg) UG/L o)
TL-43-2-=c-mmmen Benzene 2481,@9?0 ):
108-88-3-==-==---~ Toluere | 197 I
100-41-4-=------- EBEthy_benzeane 32.%
1330-20~7--=-~-~ Xylenes (total} lBSlMl‘/
FCRM I VCA DA,_ . OLM03.0
VA Ef&“?,”w,mj
Py .



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

141152
Tab Name: GENERAL ENGINEERING LABOR Contract: N/A :
Lab Cocde: N/A Case No.: N/A SAS No.: N/A SDG No.: FS3LTMIOW
Malrix: {scil/water) WATER Lab Samwple ID: 27385004
Sample wz/vcl: 5.000 (g/ml) ML Lab File 1ID: 8P311
Level: (low/med) LOW Date Received: 06/22/00
% Moisture: not dec. Date Analyzed: 06/28/00
GC Column: DB-§24 TD: 0.25 (mm) Diluzion Factor: 1.0
Soil Extract Volume: {uL) Soil Aliquot Volume: (uL
CONCENTRAT_ON UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/ Q
71-43-2-~----~-~ Benzene 1.0|0 Eé
208-88-3-------- Toluene 0.371J0 J
I00-41-d--mmmr--n- Ethylbenzene 0.241J Y
1330-20-7----~~= Xylenes (total) 3.0lU0 v
[J,.‘;”d Lo
FORM I VOA Faslil,. OLMO3 .0
TA TV
Copy

39
111-18



1A

FPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

141252

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lah Code: WN/A

Case No.: N/A

SAS

No.: N/A SD3 No.:

FSBLTM1O0W

Matrix: {soil/water) WATER Lab Samp.e ID: 27385007
Sample wt/vol: $.000 (g/ml) ML Lak File ID: 8P113
Level : (low/med) LOW: Date Received: 06/22/00
% Moisture: not dec. Date Analvzed: 06/25/00
GC Column: DB-624 ID: C.25 (mm) Dilution Factor: 1.0
Scil Extract Volume: (ulL) Seil Aliquot Volume: {ul
CONCENTRATION UNITS:
CAS NO COMPOUND (ug/L or ug/Xg} UG/L Q
71-43-2wccmmmam Benzene 10.71i8 =
108-88~3-----nu- Toluene 1.04U (4
100414 nemenns Ethylbenzene 0.17jJ 1T
1330-20-7=-==-=--~ Xylenes (total) 0.38{J 3
FORM I VOA E%ﬁTq VA ‘ OLMO3.0
fri v,-r"\g_‘[r!l,{’h;’"grfv
s "i.\.j i=|i
aTSToR i
vy a1

1I1-19



DUPLICATE

1a EPA SAMPLE NO.
VOTATTLE CORGANICS ANALYSIS DATA SHERT

141254
Lab Name: GENERAL ENGINEERING LAROR Contract: MN/A
Lab Coude: N/A Case No.: N/A SAS No.: N/A SDG No.: FSBLIML1OW
Matrix: (socil/water) WATER Lab. Sample ID: 27385008
Sample wt/vol: 5.000 (g/ml} ML Lab File ID: 8P114
Level : (low/med) LOW Date Raceived: 0§/22/C0
% Moisture: not dec. Jate Analyzed: ©5/26/00
GC Cclumn: DB-624 ID: 0.2 (mm) Tiluzion Factor: 1.0
Soil Zxtrac:z Volums: {ul) So0il Aliquot Volume: _ fuLn
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or uc/Kg) UG/L Q
Ti-43-2-=---m-n-- Benzene 9.6|B =
108-88-3--------Toluene 1.0|U 74
100-41-d=mu---nw Bthylbsnzene 6.14(J 3
0.35|J NI

1320-20-T = mm - === Xylenes (totzl) I

FORM I VOA

DATA VALIDAT g
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1A

EPA SAMPLE KC.

VOLATTIF ORGANICS ANALYSIS DATA SHEET

.

415382
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A |
Ldb Code: N/2 Case No.: N/A SAS No.: N/A SCG Neo.: FSBLTM1OW
Matrix: (soil/water) WATER Lab Sample ID: 27385009
Sample wt/vol: 5.000 (g/ml) ML Lab File ID: 8pP312
Level: (low/med) LOW Date Received: 06/22/00
% Moisture: not dec: Dazte Analyzed: 06/28/035
GC Column: DB-624 ID:; 0.25% {(mm) Diluzicn Factor: 1.0
Soil Extract Volume: (ulL) S0il Aliguot Volume: (uL
CONCENTRATION UNITS:
CAS NO COMPOUND {ug/L or ug/Kg) UG/L o)
T1-43-2-=cmmmmn- Benzere 1.0lu e
108-88-3-~-----~ Toluene 1.0|0
100-41-4--cmmemm Ethylberzene 1.0(U
1330-20-7-----=- Xylenes (totalj 3.0|U
FORM I VOA DATA vovym . ODKD3.O
e’ ,/-1{_!1."”.'_‘;/ ‘i’;.
Fa) o '-i"j
UOED};
45
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1A

VOLATILE CRGANICS ANALYSIS DATA SEEET

EPM SAMPLE NC.

141457
Lab Name: GENERAL ENGINZERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/a S2G No.: FSBLTML0W
Matrix: (seoil/water) WATER Lab Sample ID: 27383010
Sample wb/vol: 5.000 (g/ml) ML Lab File ID: 8P313
Level: (low/med) LOW Date Received: 06/22/090
% Moisture: not dec. Date Analyzed: 05/28/00
GC Cclumn: DB-624 IZ: 0.25 {mm) Dilution Factcr: 1.0
Scll Extract Volume: (uL) Soil Aliquot Volume: (uL
CONCENTRATION UKITS:
CAS NO COMPQUND (ug/L or ug/Kg: UG/L 0
71-43-2---=ane-- Benzene 0.21|7 e}
108-88-3~---== ~-+~Toluene 1.0(C L
100-41-4-----n-- Ethylbenzene L.o|U
1330-20-7-+---=-- Xylenes (totall 3.01U0 l/
rORM T VOA QLM03. 2
Fyasa o
CRIAVA I -
Cory 47
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Second Annual Monitoring Only Report
UST 29, Building 1633, Facility 1D #9-089088

APPENDIX IV

SITE RANKING FORMS
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THIRD SEMIANNUAL MONITORING EVENT

JANUARY/FEBRUARY 2000
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Second Annual Monitoring Only Report
UST 29, Building 1633, Facility 1D #9-089088

SITE RANKING FORM

Facility Name: UST 29, Buiiding 1633 Ranked by: S. Stoller

County: Liberty Facility ID #: 9-088088 Date Ranked: 5/16/00

SOIL CONTAMINATION

A. Total PAHs — B. Total Benzene -
Maximum Concentration found on the site Maximum Concentration found on the site
{Assume <0.660 mg/kg if only gasoline
was stored on site)

0  =0.005 mg/kg = 0
0O <0.660 mg/kg = 0 *[RK  >0.005-.05mg/kg = 1
] >0.66 - 1 mg/kg = 10 O  =0.05-1mglkg = 10
* X >1- 10 mg/kg = 25 0 >1-10 mg/kg = 25
! >10.mg/kg = 50 ] =>10-50 mg/kg = 40
* CAP Part B sampie 141021 (1997)
[0  >50mgkg = 50
* CAP-Part A sample 1403A1 (1996)
C. Depth to Groundwater
(bls = below land surface)
O >50' bls = 1
O >25'-50'bls = 2
O >10'-25'bls = 5
X <10' bls- = 10
Fill in the blanks: (A._25 )+(B._1 )=(_26 )x(C.__10 })=(D._260 )
GROUNDWATER CONTAMINATION
E. Free Product {(Nonagueous-phase F. Dissclved Benzene -
liquid hydrocarbons; See Guidelines Maximum Congcentration at the site
For definition of “sheen”). {One well must be located at the source
of the release.)
X No free product= 0
O <5ugt =0
O] Sheen-1/8" = 250
L] >5-100pg/L =5
1  >18-6" = 500
*  >100- 1,000 pg/L =50
O »6"-1ft. = 1,000 |
[0  =>1,000- 10,000 pg/L =500
'l For every additional inch, add another
100 points = 1,000 + [ >10,000 ug/L = 1500
" LTM.sampie 140942 {January 2000)
Fili in the blanks: (E._0 }+(F._50 )=(G._50 )
00-315(doc) 110900 Page L of 2 4/99
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Second Annual Monitoring Only Report
UST 29, Building 1633, Facility ID #9-089088

Facility Name: _UST 29, Building 1633 County:_Liberty Facility ID #: __9-089088

POTENTIAL RECEPTORS (MUST BE FIELD-VERIFIED)

Distance from nearest contaminant plume boundary to the nearest downgradient and hydraulically connected
Point of Withdrawal for water supply. If the point of withdrawal is not hydraulically connected, evidence as
outlined in the CAP-A guidance document MUST be presented to substantiate this claim.

H. Public Water Supply l. Non-Public Water Supply
] Impacted = 2000 O Impacted = 1000
O <500' = 500 I <100’ = 500
O >500'-%Yami = 25 ] >100' - 500’ = 25
O Yami-1mi = 10 O >500'-%ami = 5
O >1 mi-2mi = 2 | >Ya-Yami = 2
"R >2mi = @ X >¥mi =z 0
For lower susceptibility areas only: For lower susceptibility areas only:
L] >1 mi =0 O >Yami =
Note: If site is in lower susceptibility area, do not use the shaded areas.
* For justification that withdrawal point is not hydraulically connected, see attached text
J. Distance from nearest Contaminant Plume K.  Distance from any Free Product
boundary to downgradient Surface Waters to basements and crawl spaces
OR UTILITY TRENCHES & VAULTS (a utility
trench may be omitted from ranking if its invert
elevation is more than 5 feet above the water table)
] Impacted = 500
] Impacted = 500 ] <500' = 50
24| <500’ = 50 O >500'-1,000' = 5
O >500'-1,0000 = 5 X >1,000' or = 0
] >1,000' = 2 no free product.
Fill in the blanks: (H._0_ )+ (._0 )+ (J._50) + (K_0 ) = L. 50

(G._50 ) x (L._50) M.__ 2500

(M. 2500) + (D._260) = N._2760

P. SUSCEPTIBILITY AREA MULTIPLIER

O If site is located in a Low Ground-Water Pollution Susceptibility Area = 0.5
X All other sites = 1

Q. EXPLOSION HAZARD

Have any explosive petroleum vapors, possibly originating from this release, been detected in any
subsurface structure (e.g., utility trenches, basements, vaults, crawl spaces, etc.)?

] Yes = 200,000

> No =0

Fill in the blanks:  (N._2760 ) x (P._1_)=(_2760 )+(Q._0 )

= 2760 (January 2000 - Third Semiannual Sampling Event)
ENVIRONMENTAL SENSITIVITY SCORE

00-315(doc)1 10900 Page 2 of 2 4/99
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FOURTH SEMIANNUAL MONITORING EVENT

JUNE/JULY 2000
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Second Annual Monitoring Only Report
UST 29, Building 1633, Facility ID #9-089088

SITE RANKING FORM

Facility Name: UST 29, Building 1633

County: Liberty

SOIL. CONTAMINATION

A. Total PAHs -
Maximum Concentration found on the site
{Assume <0.660 mg/kg if only gasoline
was stored on site)

1 <0.660 mg/kg = 0

] >0.66 - 1 mg/kg = 10
* X >1-10 ma/kg = 25

O  >10mgkg = 50

* CAP Part B sample 141021 (1997)

C. Depth to Groundwater
{bls = below land surface)
O >50' bls = 1
[ >28"-50'bls = 2
1 >10'-25'bls = 5
X <10'bis = 10

Fill in the blanks:

Facility ID #: 9-089088

(A._25 )+(B._1 )=(_26 }x(C.

Ranked by: S. Stoller

Date Ranked: 10/18/00

Total Benzene -
Maximum Concentration found on the site

[0 =<0.005mg/kg = 0
B >0.005-05mgkg = 1
' >0.05 - 1 mg/kg = 10
] >1 - 10 mo/kg = 25
O >10 - 50 mg/kg = 40
] >50mglkg = 50

* CAP-Part A sample 1403A7 (1 996}

10 )=(D._260 )

GROUNDWATER CONTAMINATION

E. Free Product (Nonagueous-phase
liquid hydrocarbons; See Guidelines
For definition of ‘sheen”).

X No free product = 0

100 points = 1,000 +

Fill in the blanks:

1 Sheen - 1/8" = 250

O >i8"-6" = 500

O >6" - 1ft. = 1,000

] For every additional inch, add another

(E._ 0 )+ (F._50 )=(G._50 )

€0-3 [5(doc) 10900

Pape 1 of 2
V-6

Dissclved Benzene -

Maximum Concentration at the site
{One well must be located at the source
of the release.)

O <5ugl =0
O  >5-100 pglL =5
<] >100-1,000 pg/L = 50
O  >1,000- 10,000 pgiL =500

[0 >10,000 pg/L = 1500

* LTM sample 140852 (June 2000)

499



Second Annual Monitoring Only Report
UST 29, Building 1633, Facility [D #9-089088

Facility Name: _UST 29, Building 1633 County:_ Liberty Facility ID #: __9-089088

POTENTIAL RECEPTORS (MUST BE FIELD-VERIFIED)

Distance from nearest contaminant plume boundary to the nearest downgradient and hydraulically connected
Point of Withdrawal for water supply. If the point of withdrawal is not hydraulically connected, evidence as
outlined in the CAP-A guidance document MUST be presented to substantiate this claim.

H. Public Water Supply l. Non-Public Water Supply
O Impacted = 2000 il Impacted = 1000
O <500 = 500 N <100 = 500
O >500'-%ami = 25 N >100' - 500 = 25
O Yami- 1 mi = 10 ] >500'-Yami = 5
O >Imi-2mi = 2 1 >Ya - Vo mi - R
" K >2mi = I X > mi = 0
For lower susceptibility areas only: For lower susceptibility areas only:
O >1 mi =0 ] >V mi -
Note: If site is in lower susceptibility area, do not use the shaded areas.
* For justification that withdrawal point is not hydraulically connected, see attached text
J; Distance from nearest Contaminant Plume K.  Distance from any Free Product
boundary to downgradient Surface Waters to basements and crawl spaces
OR UTILITY TRENCHES & VAULTS (a utility
trench may be omitted from ranking if its invert
elevation is more than 5 feet above the water table)
O Impacted = 500
O Impacted = 500 | <500' = 50
X <500' = 50 ] >500'-1,000' = 5
] >500'-1,0000 = 5 X >1,000' or = 0
] >1,000' = 2 no free product.
Fill in the blanks: (H._0 )+ (l._0 )+ (J._50) + (K._0 ) = L. 50
(G._50 ) x (L._50) = M._2500

(M.2500) + (D._260) = N._2760

P. SUSCEPTIBILITY AREA MULTIPLIER
[l If site is located in a Low Ground-Water Pollution Susceptibility Area = 0.5
< All other sites = 1

Q. EXPLOSION HAZARD

Have any explosive petroleum vapors, possibly originating from this release, been detected in any
subsurface structure (e.g., utility frenches, basements, vaults, crawl spaces, etc.)?

O] Yes  =200,000
X No =0

Fill in the blanks: (N._2760 )x(P._1 )=(2760 )+(Q._0 )

= 2760 (June 2000 - Fourth Semiannual Sampling Event)
ENVIRONMENTAL SENSITIVITY SCORE

00-315(doc)1 10900 Page 2 of 2 4/99
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UST 29, Building 1633, Facility ID #9-089088

OTHER GEOLOGIC AND HYDROLOGIC DATA

The following information is presented to provide supplemental information to Item H of the Site
Ranking Form and gives detailed information relating to the geologic and hydrogeologic conditions at
Fort Stewart to support determinations of groundwater flow pathway(s) or direction(s) and contaminant
transport.

1.0 REGIONAL AND LOCAL GEOLOGY

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
150 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 encountering
crystalline basement rocks at a depth of 4,254 feet below ground surface (BGS). This well provides the
most complete record for Cretaceous, Tertiary, and Quaternary sedimentary strata in the region.

The Cretaceous section was found to be approximately 1,970 feet 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 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 (Herrick and Vochis 1963).

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 be 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 lowermost
110 feet of which consisted predominantly of limestone sediments, above which 245 feet of dark green
phosphatic clay typical of the Hawthom Group were 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 (Herrick and Vochis 1963).

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 (Herrick and Vochis 1963).

2.0 REGIONAL AND LOCAL HYDROGEOLOGY

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 aguifer is composed primarily of Tertiary-age limestone, including the
Bug Island Formation, the Ocala Group, and the Suwannee Lirnestone. These formations are approximately
800 feet thick, and groundwater from this aquifer is used primarily for drinking water (Arora 1984).

00-315(doc)1 10900 IV-8
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The uppermost hydrologic unit is the surficial aquifer, which consists of widely varying amounts of sand
and clay ranging from 55 feet 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 feet to 10 feet BGS
(Geraghty and Miller 1993). The base of the aquifer corresponds to the top of the underlying dense clay
of the Hawthomn Group. The Hawthorn Group was not encountered during drilling at this site but is
believed to be located at 40 feet to 50 feet BGS; thus, the effective aquifer thickness would be
approximately 35 feet 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 feet to 90 feet. The vertical hydraulic conductivity of this confining unit is on
the order of 10™* cm/sec. There are minor cccurrences of aquifer material within the Hawthorn Group;
however, they have limited utilization (Miller 1990). The Hawthorn Group has been divided into three
formations: Coosawhatchie Formation, Markshead Formation, and Parachula Formation, which are listed
from youngest to oldest.

The Coosawhatchie Formation is composed predominantly of clay but also has sandy clay, argillaceous
sand, and phosphorite units. The forrnation 1s 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 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 Limesione in
Georgia.

Groundwater encountered at all the UST investigation sites is part of the surficial aquifer system. Based
on the fact that all public and nonpublic water supply wells draw water from the Principal Artesian
(Floridan) Aquifer and that the Hawthorn confining unit separates the Principal Artesian Aquifer from
the surficial aquifer, it is concluded that there is no hydraulic interconnection between the surficial
aquifer (and associated groundwater plumes, if applicable) located beneath former UST sites and
identified water supply withdrawal points at Fort Stewart.

00-315(docy 110900 V-9
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APPENDIX V

REIMBURSEMENT APPLICATION
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Fort Stewart is a federally owned facility and has funded the investigation for the UST 29 site, Building 1633,
Facility ID #9-089088, using U.S. Department of Defense Environmental Restoration Account Funds.
Application for Georgia Underground Storage Tank Trust Fund reimbursement is not being pursued at
this time.
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ATTACHMENT A

SUMMARY OF FATE AND TRANSPORT MODELING RESULTS
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A.1 FATE AND TRANSPORT MODELING

In summary, the Analytical Transient 1-, 2-, 3-Dimensional (AT123D) Model was ‘used to iiodel
contaminant ‘migration to two potential downgradient receptors: a drainage ditch located approximately
500 feet west of the site and Mill Creek located approximately 2,000 feet west of the site. A catch basin
for a storm drain is Jocated approximately 60 feet downgradient of the site. The depth of the basin is
approximately 2.0 feet BGS; therefore, the storm drain is above the water table and is not a potential
preferential pathway for contaminant migration.

The fate and transport modeling that was performed as part of the CAP-Part B Report (SAIC 1999a) was
based on the assumption of 2 continuous source of contamihation of infinite duration at the site based on
the maximum observed benzene concentration in groundwater (i.e., 238 pg/L at well 14-08 during the
CAP-Part A investigation in December 1997). Based on the modeling results, the estimated dilution
attenuation factor (DAF) for benzene at the drainage ditch was 110, and the DAF at Mill Creek was
400,000. The modeling results indicated that, due to dilution attenuation, benzene would not reach the
drainage ditch at concentrations above the IWQS. No detectable concentrations of benzene were
predicted to reach Mill Creek. Simulations of a 2-year period were also performed to predict the
maximum concentrations of benzene in the downgradient wells that will be used for long-term
monitoring.

As a result of the benzene concentrations observed during the 2 years of semiannual monitoring, the fate
and transport modeling results have been revised using the maximum observed benzene concentration in
groundwater during the semiannual sampling events (i.e., 249 pg/L at well 14-09 during the third
semiannual sampling event in January 2000). The benzene concentrations in wells 14-08 and 14-09 were
used in calibrating the model. Neither well is located within the source area; therefore; the maximum
predicted concentration of benzene in the source area (i.e., between wells 14-08 and 14-09) was predicted

to be 457 pg/l.

A near steady-state source was assumed for conservatism. The source, together with hydraulic
conductivity and longitudinal dispersivity, was reevaluated through the calibration process and modified
from the original fate and transport modeling presented in the CAP—Part B Report (SACI 1999a). The
source was calibrated as a 4.96 mg/hour continuous pulse for 5 years and was assumed to be a 10-foot by
15-foot area located between wells 14-08 and 14-09. The receptor locations remained the same as those
in the previous fate and transport modeling. Based on the revised modeling results, the DAF for benzene
is infinity at the drainage ditch and Mill Creek. Simulations of a 2-year period were also revised to
predict the maximum concentrations of benzene in the downgradient wells in June 2002. The revised
predicted maximum concentrations in the wells, based on the maximum observed benzene concentration
of 249 pg/I in January 2000, are presented in Table A-1. The results of the revised fate and transport
modeling are presented in Tables A-2 and A-3 and Figures A-1 and A-2.

Benzene is the only constituent that exceeds its respective IWQS of 71.28 pg/L. An ACL of 550 ug/L was
developed during the CAP~Part B Report (SAIC 1999a) and was based on the maximum contaminant level
for benzene and the DAF determined during the CAP-Part B fate and transport modeling. The TWQS could
have been used as the regulatory level because the surficial aquifer 1s not a drinking water aquifer and the
most likely receptor for the surficial aquifer is a surface water body; however, the use of the [IWQS
would have just increased the ACL. By using the results of the fate and transport modeling performed as
part of this Second Annual Monitoring Only Report, the ACL would become infinity due to the infinite
DATF; therefore, it is proposed that the ACL remain the same as that calculated in the CAP-Part B Report
(SAIC 1999a).
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A2 FATE AND TRANSPORT MODELING CONCLUSIONS

The conclusions presented in the bulleted list below are based on the revised fate and transport model,
which assumed that the source was a continuous pulse for 5 years at the site based on the maximum
observed benzene concentration (i.e., 249 pg/L) in groundwater during the semiannual monitoring
events. The continuous pulse was used to calibrate the model based on the results of semiannual
sampling.

« Benzene concentrations in groundwater do not exceed the ACL of 550 pg/L in any of the wells at the
site and have not exceeded the ACL during the CAP-Part A investigation, CAP-Part B investigation,
and the four semiannual sampling events.

o Benzene does not impact the closest downgradient receptor, a drainage ditch located 500 feet
downgradient of the site, at concentrations above the TWQS.

» Benzene concéntrations in groundwater will be below the IWQS in approximately 3 to 4 years due to
natural attenuation.

Table A-1. Revised Predicted 2-Year Maximum Benzene Concentrations
in Groundwater at the UST 29 Site

Predicted Maximum Benzene
Concentration (ug/L})

Well Jan 2001 | June 2001 | Jan 2002 | June 2002
14-07 48.9 59.9 66.0 67.0
14-08 127.0 91.0 66.0 48.3
14-09 227.0 190.0 154.0 123.0
14-11 215.0 185.0 152.0 122.0
14-12 14.9 20.6 264 311
14-13 12.8 17.8 231 27.7
14-14 272 36.0 43.1 47.2

00-315(doey 110900 A-3
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Table A-2. Revised Natural Attenuation Modeling Results
{(Benzene Concentration vs. Distance) for the UST 29 Site

Distance Distance Predicted Maximum Benzene
from the Source” from the Source Concentration in Groundwater
(feet) {meters) {ng/L)
0.0 0.0 457
164 5.0 459
394 12.0 254
42.5 13.0 233
88.6 27.0 67
101.7 31.0 48.2
114.8 35.0 348
118.1 36.0 320
164.0 50.0 10.6
246.0 75.0 1.6
328.0 100.0 0.2
498.6 152.0 0.0
2,000.0 609.8 0.0

it

The source was assumed to be located between wells 14-08 and 14-09.

Table A-3. Revised Natural Attenuation Modeling Results
{Benzene Concentration vs. Time) for the UST 29 Site

Predicted Benzene Concentration
Time in Groundwater (ug/L)
{vears) 14-08 14-09
0.0¢ 262,00 249.00
0.5 180.00 254.00
1.0 127.00 227.00
1.5 91.00 190.00
2.0 66.00 154.00
2.5 48.30 123.00
3.0 35.60 96.20
3.5 26.40 75.00
4.0 19.60 58.20
4.5 14,70 45.00
5.0 11.00 34,70
5.5 8.26 26.70
6.0 6.22 20.60
6.3 4,70 15.80
7.0 3.55 12.20
7.5 2.69 9.35
8.0 2.04 7.18

o

A-4

Time zero i5 set at January 2000.
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