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List of Abbreviations and Acronyms

ACL alternate concentration limit

ATI23D Analytical Transient 1-, 2-, 3-Dimensional
BGS below ground surface

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

DAF dilution atteniuation factor

GA EPD Georgia Environmental Protection Division
IWQS In-streaim Water Qualify Standard

SAIC Science Applications International Corporation
USACE U.S. Army Corps of Engineers

UST underground storage tank

USTMP Underground Storage Tank Management Program
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MONITORING ONLY REPORT

Submittal Date:  November 2000 Monitoring Report Number:  1st Annual

For Period Covering:  January 2000 to November 2000

McFarland Avenue and West

Facility Name:  UST 1, Building 1841 Street Address:  18th Street
Facility ID:  9-0890064 City: Fort Stewart  County:  Liberty Zip Code: 31314

Latitude:  31°52' 40" Longitude: 81° 38' 00"

Submitted by UST Owner/Operator: Prepared by Consultant/Contractor:
Name: Thomas C. Fry/ Environmental Branch Naime: 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: Oak Ridge State: TN
Zip Code: 31314-4927 Zip Code: 37831
Telephone: (912) 767-2010 Telephone: (865) 481-8792
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Date: /’/?9/‘9@
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IL PROJECT SUMMARY
{Appendix I, Figure ]: 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) 1, Facility ID #9-089064, was located near
Building 1841 at Fort Stewart, Georgia. The tank and piping were excavated and removed
on June 19, 1995. Science Applications International Corporation (SAIC) performed a
Corrective Action Plan (CAP)-Part A investigation in 1996 to determine the extent of
petroleum contamination at the site. Results of the 1996 investigation were documented in
the CAP-Part A Report that was submitted to the Georgia Environmental Protection
Department (GA EPD) in April 1997.

The GA EPD Underground Storage Tank Management Program (USTMP) conducted a
technical review of the CAP-Part A Report (SAIC 1997), and in correspondence dated
August 1, 1997 (Coughlan 1997), it was requested that additional borings be installed and
fate and transport modeling be conducted to identify the risk of exposure, The results were
summarized in the CAP-Part A Addendum Report that was submitted to GA EPD in
August 1998,

GA EPD conducted a technical review of the CAP-Part A Addendum Report (SAIC 1998)
and provided comments in correspondence dated November 16, 1998 (Couglilan 1998).
The comments indicated that the request for No Further Action Required status was not
approved and that the site shonld be monitored semiannually for 2 years.

On January 27, 1999, representatives from GA EPD USTMP, the Fort Stewart Directorate
of Public Works, the U.S. Army Corps of Engineers (USACE), and SAIC met to discuss
further action required at 15 former UST sites at Fort Stewart. UST 1 was one of the sites
discussed. As a result of the meeting, GA EPD stated that the site would require monitoring.
Fort Stewart agreed to install three monitoring wells (01-08, 01-09, and 01-10) at the site
and perform semiannual monitoring for benzene, toluene, ethylbenzene, and xylenes
(BTEX) only.

In January 2000, three monitoring wells were installed at the site, and the results of that
sampling effort are presented in this document. Well construction details are provided in
Table 3, and boring logs and well construction diagrams are provided in Attachment C.

Fate and trarisport modeling ‘was performed as part of the CAP-Part A Addendum (SAIC
1998). Upon completion of the second semiannual monitoring event in June 2000, the fate
and transport modeling results were revised using the results from the semiannual
monttoring events to calibrate the model. The revised results are provided in Attachment
A

The purpose: of the semiannual monitoring, summarized in this report, is to confirm the
results of the fate and transport modeling and that natural attenuation is taking place at the
site. The measured benzene concentrations have been below the In-stream Water Quality
Standard (IWQS) of 71.28 ng/L and the alternate concentration limit (ACL) of 142 pg/L.
for the last two semiannual sampling events (i.e., since January 2000 when the monitoring
only started); therefore, No Further Action Required status is being recommended for the
site.

00-314{doc)] 1000 2




e

111.

First Annual Monitoring Only Report
UST 1, Buiiding 1841, Facility [D #9-0890064

ACTIVITIES AND ASSESSMENT OF EXISTING CONDITIONS

Potentiometric Data:

(Appendix I, Figure 2: Potentiometric Surface Map)
(Appendix II, Table 1: Groundwater Elevations)

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

During the first semiannual sampling event in January/February 2000, groundwater
elevations were measured in all of the monitoring wells to determine the groundwater flow
direction. In February 2000, the groundwater flow direction was toward the north-
northeast, and the groundwater gradient was approximately 0.0625 foot/foot.

During the second semiannual sampling event.in June 2000, groundwater elevations were
measured in ail of the monitoring wells to determine the groundwater flow direction. In
June 2000, the groundwater flow direction was toward the east-northeast, and the
groundwater gradient was approximately 0.087 foot/foot.

Analvtical Data:

(Appendix I, Figure 3: Groundwater Quality Maps)
(Appendix I, Figure 4: Trend of Contaminant Concentrations)
(Appendix I, Table 2: Groundwater Analytical Results)
(Appendix I1I: Laboratory Analytical Results)

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

During the first semiannual sampling event in January 2000, monitoring wells 01-08, 01-09,
and 01-10 were sampled for BTEX. Analytical results from the first sampling event showed
no detectable BTEX concentrations in wells 01-09 and 01-10. BTEX compounds were
present in well 01-08; however, none of the constituents exceeded its respective IWQS.
Benzene was detected at 44.4 pg/I. in well 01-08, which is below the IWQS of 71.28 ug/L
and the ACL of 142 pg/L. Figure 4 shows the variations in benzene concentrations in
groundwater for all the wells.

During the second semiannual sampling event in June 2000, monitoring wells 01-08, 01-09,
and 01-10 were sampled for BTEX. Analytical results from the second sampling event
showed no detectable BTEX concentrations in well 01-09. BTEX compounds weré present
in wells 01-08 and 01-10; however, none of the constituents exceeded its respective IWQS.
Benzene was detected at 6.6 pg/l. in well 01-08 and 0.95] pg/L in well 01-10, which are
below the IWQS of 71.28 pg/L and the ACL of 142 pg/L. Figure 4 shows the variations in
benzene concentrations in groundwater for all the wells.

As discussed during the January 1999 meeting, polynuclear aromatic hydrocarbon analysis
was not required as part of the Monitoring Only Plan for the site.
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Iv. SITE RANKING (Note: re-rank site after each monitoring event)
{Appendix IV. Site Ranking Form)

Environmental Site Sensitivity Score: 1,000 (CAP-Part A Report)

(April 1999 version of the Site Ranking 2,510 (Revised CAP-Part A ranking based on May 1998
Form was used for 2000 scores.) version of the Site Ranking Form)

350 (Jan. 2000 ~ First Semiannual Monitoring Event)
350 (June 2000 — Second 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 GA EPD USTMP assign Facility ID #9-089064 a No
Further Action Required (NFAR) status for the following reasons:

The Monitoring Only Plan is being conducted in accordance with correspondence dated
April 22, 1999 (Perez 1999) and approved by GA EPD USTMP in correspondence May 21,
1999 (McAllister 1999).

The site score for the last two rounds of semiannual groundwater sampling has been 350,
which GA EPD USTMP representatives have indicated is an acceptable score for
requesting an NFAR status (i.e., January 27, 1999, meeting between GA EPD, Fort Stewart,
USACE, and SAIC representatives).

The revised fate and transport model summarized in Attachment A indicated that benzene
will never reach the nearest potential preferential pathway (i.e., a sanitary sewer) at a
concentration above the IWQS of 71.28 pug/L.

The benzene concentrations in all welis were below the IWQS of 71.28 ug/L and the ACL
of 142 pg/L during the two semiannual monitoring events in January 2000 and June 2000.

The closest surface water bodies are a drainage ditch located 500 feet northeast
(downgradient) of the site and Mill Creek located 2,090 feet southeast (upgradient) of the
site.

Natural attenuation has continued to take place at the site, as indicated by the decreasing
benzene concentrations, which are approaching 5 pg/l..

The monitoring only program at this site will be discontinued.

VI. REIMBURSEMENT Attached NA X
(Appendix V: Reimbursement Application)

Fort Stewart is a federally owned facility and has funded the investigation for the UST 1 site,
Building 1841, Facility ID #9-089064 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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APPENDIX I

REPORT FIGURES
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Table 1. Groundwater Elevations

Top of Casing Screened Water Groundwater
Well ~ Dateof Elevation Interval Depth. Elevation
Number Measurement (feet AMSL) (feet BGS) (feet BTOC) {feet AVISL)
First Semiannnal Monitoring Event — January/February 2000
01-08 2/21/00 67.56 27127 4.00 63.36
01-09 2/21/00 67.57 521352 5.80 61.77
01-10 2/21/00 G7.42 52-152 5.32 62.10
Second Semiannual Monitoring Event — June 2000
01-08 6/23/00 67.56 27-12.7 2.67 64.89
01-09 6/23/00 67.57 52152 5.30 62.27
01-10 6/23/00 67.42 52152 4,40 63.02
NOTES:
AMSL Above mean sea level
BGS Below ground surface

BTOC Below top of casing

Table 2. Groundwater Analytical Results

g

Sample Date Benzene Toluene |[Ethylbenzene| Xylenés | Total BTEX
Location | Sample ID | Sampled {ng/lL) (ngfL) (pg/L) {ng/L) {ng/L)
First Semiannual Monitoring Event — January/February 2000
(}1-08 010812 1/13/00 449 = 33 = 19.0 = 244 = 91.6
01-09 010912 1/13/00 U 1 u 1 U 3 U ND
01-10 011012 1/13/00 [3RS) 1 U 1 U 3 U ND
Second Semiannual Monitering Event — June 2000
01-08 010822 6/23/00 6.6 = 031 1J 25 = 16 3 11.01
01-09 010922 6/23/00 10U 1.0 U 1.0 U ERIS] ND
01-10 011022 6/23/00 095 1 1.0 U 1.0 U 037 1 1.32
I“‘?gi‘g%aggi‘::g f_‘;‘ﬂgﬂrd 71.28 200,000 | 28718 NRC NRC
Alternate Concentration Linut 142 — —_— _— —

NOTES: _
Bold values exceed IWQSs.
Itafic values exceed ACLs.
BGS  Below ground surface
BTEX Benzene, toluene, ethylbenzene, and xylenes
ND Not detected
NRC  No regulatory criteria
Laboratory Qualifiers

U Indicates that the compound was not detected at the concentration reported.
U Indicates that the compound was riot detécted above an approximated sample quantitation limit..
J Indicates that the value for the compound is an estimated value.

e Indicates that the compound was detected at the concentration reported.
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Table 3. Well Construction Details

UST 1, Building 1841, Facility ID #9-089064

Boring Screened Coordinates Ground Top of
BoringfWell Date Depth Interval Typeof Northing Easting Surface Casing
Number Instalied. | (ft BGS) {ft BGS) Completion (NADB3) (NAVDE8) | Elevation Elevation
First Semiannual Monitoring Event — January/Febriary 2000
01-08 1/13/00 13.0 27-127 %" PVC 6833187 | 8216894 67.78 67.56
01-09. 1/13/00 15.5 5.2-15.2. %" PVC 6333379 | 821714.2 67.82 67.597
01-10 1/13/00 16.0 5.2-15.2 3" PVC 68334791 B821684.6 67.69 67.42
NOTES:
BGS Below- ground surface
PVC Polyvinyl chloride

G0-314(doc) 10900
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APPENDIX III

LABORATORY ANALYTICAL RESULTS
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FIRST SEMIANNUAL MONITORING EVENT

JANUARY/FEBURARY 2000
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A TFA BAMELZ XG
VOQUATILE QRGAMNTIS ANATYSETS ATA SEEET
; H
g A A ,
Lab Name: GENZRAL ENGINEERING LAZOR Contract: MN/A |
Lab Code: N/E Case Ng.: MN/a SAS MNo.: N/Aa STG Mo TSARCILW
Matxis {soil/water) WATEZR Lab Sample IT: 235332038
Sampie wr/val: 5.000 {g/ml} Ki.—~- 7' [Lak File ID 5855
& . _,_:_\“ - , N _\\‘, '/
Level {low/med) . LOW R Date zReceived: CL/24/00
% Mcocisture: nob dec. o N Dats Analyzed: 2.,/21/%2
GC Column: DB-824 T .25 (mm Dilution Fagtor: 1.0
Soll Extract Velume: (ul) Soil Alicuoct Velume: _ ful
CONCENTRATION UNITS:
CAS NO. CCMZOUND {ug/L or we/Kgy UG/L )
71-43-2emmmmmmnn Benzan2 E 4. =
108-88-3-----=--- Toluana | 3 l=
100-41-4------~~ zthylbenzerns i3 = oL
1330-20-T------- Xylanses (Zouals 24 =
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A TTA SAMPLE NI
VOLATILE JRGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR Concract: ¥/A |

Lab Cede: N/A Case No.: N/a SAS No.: N/A SDG No.: FSABOOLW
Matrix: (soil/watsr) WATER Lab Samplis I1D: 206532039
Sample wt/vol Z.000 {g/mi} ML 7 Lab File ID SEE07
i ' N/

- - . - — TN, :‘.\'\ / X .
Lavel: {Low/med) LLOW ' “"559' vy Date Receivad: C1/14/00
% Moisture: not dez. o= = Date Analyzed: T1/21700
GC Column: DB-624 ID: ¢.23  immd Bilytion Faztor: 1.0
Soil Extract Volume: (vl Soil Al:iquot Volume:

CONCENTRATION UNITS:

CAS NO. COMaCTNT (uc/- or ug/Ka) US/L

L8

| Tiv43-2wnmrmmano= Bamzene 1.olT
{ 108-88~3-------- Tolusne 1.0
100-41-4-~------ Zzhylbenzene : 1.0
1330-20-7--~--=- Xylenes {zacal) i 201U

PR ALY BRI §

PRIAN
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1A ZPA SAMD NO,
VOLATILE ORGANICS ANALYSIS DATA SEERT
glig1iz
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A !
Lab Code: N/A Cass Ne.: N/A SAS N/A SDG No.: FSARJO2W
Matrix: (soil/water) WATER Lab Sample ID: 2065600%
Sample wt/vol: 5.000 {g/mi) ML Lab File 1D 55322
Level : {low/med) .LOW Date Received: 01/14/00
¥ Moisture: not dec, Date Analvyzed: 01/19/00
3C Ceolumn: DB-624 ID: 0.2%8  {mm) Dilution Factor: 1.0
Scorl ExXtract Volume: {ul) Soil Aliquot Velume:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Xg) UG/L
i
T1-43-2~---cia-on Bznzene 1.0(Y IU
108-88-3-------- Toluere 10U ;
100-41-4--~-~--- Ethylbenzane 1.04U (
1330-20-7--===w~ Xylenes (torall ; 2.04U !
| :
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1A EEA SAMPILE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
010822
Lab Name: GENERAZ, ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS Ne.: N/A SDG No.: FSBLTM12W
Macrrix: (soil/water) WATER Lab Sample ID: 27457013
Sample wt/vol: 5.000 {(g/ml} ML Lab File ID: 2P116
Level: {low/med) LOW Date Received: 06/24/0C
% Moisture: not dec. Date Analyzed: 06/26/00
GC Column: DB-524 ID: 0.25 (mm) Dilution Factor; 1.0
Seil Extract Volume: {uL) Soil Aligquot Volume: (ul,
CONCENTRATION UNITS:
CAS NO - COMPOUND {ug/L or ug/Kg) UG/L Q-
T1-43-2cacmmmm- Benzene 5.6|___ |=
108-88-3-~cnwnnw Toluene 0.3114J J
100-41-4-------- Ethylbenzene 2.5 =
1330-20-7------- Xylenes (total) 1.6|J T
FORM I VOA OLMG3.0

00-314(doc)102700
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_ 1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
010922
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lah Code: N/A Case No.: N/A SAS No.: N/A SDG No.: FSBLTMI12W
Matrix: (soil/water)} WATER Lab Sample ID: 27437014
Sample wt/vol: 5.000 {g/ml) ML Lab File ID: 2P117
Level: (low/med) TOW Date Received: 0&6/2¢/00
% Moisture: not dec. Date Analyzed: 06/26/00
GC Column: DB-624 ITD: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: {uL) Soil Aliquot Veolume:
_ CONCENTEATION UNITS;:
CAS NO. - COMPQUND (ug/L or ug/Kg) UG/L Q-.
71-43-2----=-==~~ Benzene 1.0t —~ ¢/
108-8BB-3----=-cu- Toluene 1.03U
100-41~4-~--=mm= Ethylbenzene 1.010
1330-20-7~~=-=--= Xylenes (toctal) 3.040
D4 TA v
FCRM I VOA LAL/

00-314(doc)1 02700
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANAILYSIS DATA SHEET

G11022
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A ) l
Lab Code: N/A Case No.: N/A SAS No.: N/A DG No.: FSBLTM12W
Matrix: (soil/water) WATER Lab Sample ID: 27457015
Sample wt/vol: 5.000 {g/ml) ML Lab File ID: 2P118
Level: {low/med) - LOW Date Received: 06/24/00
% Moisture: not dec. Date Analyzed: €6/26/00
GC Column: DB-624 ID: 0.25 {(mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil aligquot Volume: {ul
CONCENTRATION UNITS:
CAS NO. _ COMPOUND (vg/L or ug/Xg) UG/L Q.
71-43-2----- ~---Benzene 0.95{T =~
108-88-3---w--n~ Toluene 1.0|U U
100-41~-4-------- Ethylbenzene 1.0\U [
1330-20-7~------ Xylenes (total) 0.37|d 3
FORM I VOA 74 [/,4“0,4 OTMC3 .0
\ ]-01
Lopy 10y
39
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SITE RANKING FORMS
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First Annual Monitoring Orily Report
UST 1. Building {841, Facility ID #9-089064

SITE RANKING FORM

Facility Name: UST 1, Bldg 1841

County: Liberty

SOIL CONTAMINATION

A. Total PAHs ~

Maximum Concentration found on the site
(Assume <0.660 mg/kg if only gasaline

was stored on site)

x <0.660 mg/kg = 0

O >0.66 - 1 ma/kg = 10

[l >1- 10 mgrkg = 25

O >10 mg/kg = 50
C. Depth to Groundwater

(bls = below land surface)

] >50" bls = 1

[l >25'-50'bls = 2

O >10'-25'bis = 5

X <10 bis = 10

Facility ID #: 9-089064

Ranked by: S. Stolier

Date Ranked: 5/16/2000

B. Total Benzene -
Maximum Concentration found on the site

{1  <0.005mg/kg = 0
] >0.005-.05mglkg = 1
* >0.05 - 1 mg/kg = 10
| >1 - 10 mg/kg = 25
] >10- 50 miglkg = 40
O >50 mg/kg = 50

* Closure sample T1-S1 (1885)

Fill in the blanks:  (A._0 )+ (B._10 )= {_10 ) x (C._10 ) = (D._100 )

GROUNDWATER CONTAMINATION

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

X No free product = 0

il Sheen-1/8" = 250

O >1/8" - 8" = 500

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

O For every additional inch, add another

100 points = 1,000 +

Fill in the blanks:

(E._0 ) +(F. 5 )=(G._5)

00-314(doc) 109(:)

F. Dissolved Benzene -
Maximum Concentration at the site
(One welt must be located at the source
of the release.)

[] <5ugl =0

* B >5-100 ugiL =5
O  >100-1,000 pg/L =50
[0  >1,000- 10,000 ug/L =500
[T  >10,000 pgiL = 1500

* LTM sample 010812 (January 2000)

Papc 1 of 2 4/99




First Annual Monitoring Only Report
UST 1, Building 1841, Facility ID #9-089064

Facility Name: _UST 1. Bldg 1841 County:_ Liberty Facility ID #: __ 9-089064

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 O Impacted = 1000
O <500' = 500 ] <100’ = 500
[ >500'-%%mi = 25 ] >100' - 500' = 25
[l Yami-1mi = 10 O >500'-%mi = 5
O >Imi-2mi = 2 O >V - V2 mi = 2

¥ X > 2 mi = § X >V mi = 0

For lower susceptibility areas only: For lower susceptibility areas only:
] >1 mi =0 O >Va mi = 0
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
(| <500’ = 50 | >500'-1,000' = 5
| >500'-1,000' = 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.5) x (L_50) = M.250
(M.250) + (D.100) = N.350

P. SUSCEPTIBILITY AREA MULTIPLIER

] 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

X No =0
Fill in the blanks: (N._350 )x(P._1)=(350)+(Q._0)

= 350 (January 2000 - First semiannual Sampling Event
ENVIRONMENTAL SENSITIVITY SCORE

00-3 14(doc) 1 10900 Page 2 of 2 4/99
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First Annual Monitoring Only Report
UST 1, Building 1841, Facility ID #9-0890064

SECOND SEMIANNUAL MONITORING EVENT

JUNE 2000
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First Annual Monitoring Only Report
UST 1. Building 1841, Facility 1D #9-089064

SITE RANKING FORM

Facility Name: UST 1, Bldg 1841 Ranked by: S. Stoller
County: Liberty Facility ID #: 9-089064 Date Ranked: 10/17/2000
SOIL CONTAMINATION
A, Total PAHSs — 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)

| <0.005 ma/kg = 0
X <0.660 ma/kg = 0 1 >0005-.05mgkg = 1
O >0.66 - 1 mg/kg = 10 * K >0.05 - 1 mg/kg = 10
| >1 - 10 mo/kg = 25 [0 =1-10mgkg = 25
O >10 mgrkg = 50 [0 >10-50mg/kg = 40
0]  >50mglkg = 50
* Closure sample T1-81 (1995}
C. Depth to Groundwater
{bls = below land surface)
| >50" bls = 1
] >25'-50'bls = 2
O >10'-25'bls = 5
X <10" bls = 10
Fill in the blanks: (A._0 )+({B._10 )=(_10 }x(C._10 )=(D._100 )
GROUNDWATER CONTAMINATION
E. Free Product (Nonagueous-phase F.  Dissolved Benzene - o
liquid hydrocarbons; See Guidelines Maximum Concentration at the site
. For definition of "sheen”). {One well must be located at the source
of the release.)
DG No free product= 0
1 <5ug/L =0
] Sheen-1/8" = 250
* X >5- 100 ug/L =5
O >1/8" - 6" = 500
0]  >100- 1,000 pg/L =50
| >8" - 1ft. = 1,000
(] >1,000 - 10,000 pg/L = 500
O For every additional inch, add another

100 points = 1,800 + ] >10,000 pg/L = 1500
* LTM sample 010812 (June 2000)

Fill in the blanks: (E.0 )+(F_§ )=(G._5 )

00-314(doe) ) F0940 Page | of 2 4199
V-6




Facility Name: _UST 1, Bldg 1841

First Annual Monitoring Only Report
UST 1, Building 1841, Facility [D #9-089064

POTENTIAL RECEPTORS (MUST BE FIELD-VERIFIED)

County:_Liberty Facility ID #: __9-089064

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

[l Impacted = 2000 O Impacted = 1000
O <500' = 500 | <100’ = 500
] >500'-%ami = 25 O] >100' - 500’ = 25
O Yami-1mi = 10 ] >500'-Yami = 5
] >Imi-2mi = 2 O >V - V2 mi w2

X > 2 mi = 0 >1% mi = 0
For lower susceptibility areas only: For lower susceptibility areas only:
| >1 mi =0 Il >V mi = 0
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
Distance from nearest Contaminant Plume K.  Distance from any Free Product
boundary to downgradient Surface Waters to basements and crawl spaces

OR UTILITY TRENCHES & VAUL.TS (a utility
trench may be omitted from ranking if its invert
elevation is more than 5 feet above the water table)

] Impacted = 500
O Impacted = 500 O <500' = 50
K = <500 = 50 0  >500'-1,000' = 5
] >500'-1,000' = 5 X >1,000' or = 0
O >1,000' = 2 no free product.

Fillin the blanks: (H._0 )+ (._0 )+ (J._50 )+ (K_0 )= L. 50

(G_5 )x (L._50 )= M._250

(M._250 ) + (D._100 )= N._ 350

SUSCEPTIBILITY AREA MULTIPLIER

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

[l Yes  =200,000

X No =0

Fill in the blanks: (N.350)x (P._1 )=(350)+(Q._0 )

= 350 (June 2000 - Second Semiannual Sampling Event)
ENVIRONMENTAL SENSITIVITY SCORE

00-314{doc)110900 Page 2 of 2
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First Annual Monitoring Only Report
UST I, Building 1841, Facility 1D #9-085064

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
Hawthom 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 intp 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 Hawthorn 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. Xnown
elsewhere as the Floridan, this aquifer is composed primarily of Tertiary-age limestone, including the
Bug Istand Formation, the Ocala Group, and the Suwannee Limestone. These formations are approximately
800 feet thick, and groundwater from this aquifer is used primarily for drinking water (Arora 1984).

00-314(doc)i 1090 IV-§




First Annual Monitoring Only Report
UST 1, Building 1841, Facility ID #9-089064

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 thicknéss. 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 cotresponds 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 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 occurrences of aquifer material within the Hawthomn 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 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 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 conststs 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.

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.
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APPENDIX V

REIMBURSEMENT APPLICATION
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Fort Stewart is a federally owned facility and has funded the jnvestigation for the UST 1 site, Building 1841,
Facility ID #9-089064, 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 model
contaminant migration to two potential downgradient receptors: a sanitary sewer line located
approximately 50 feet northeast of the site and a drainage ditch located approximately 500 feet northeast
of the site, Mill Creek is located 2,090 feet southwest (upgradient} of the site and is not considered to be
a potential receptor.

The fate and transport modeling that was performed as part of the CAP—Part A Addendum Report (SAIC
1998) was based on the dssumption that the source of contamination had been eliminated when the UST
was removed. As a result of the January 27, 1999, meeting between representatives of GA EPD, Fort
Stewart, USACE, and SAIC, the fate and transport modeling that was previously conducted was revised
to reflect a continuous source of contamination of infinite duration. In addition, the underground utilities
located downgradient of the site are considered the nearest receptors (i.e., the potential preferential
pathway).

As-a result of the benzene concentrations observed during the CAP-Part A investigation and one year of
semiannual monitoring, the fate and transport modeling results have been revised using the maximum
observed benzene concentration in groundwater during the CAP-Part A investigation (1.¢., 381 pg/L well
01-02 in September 1996). The benzene concentrations in well 01-08 during the two semiannual
sampling events were used in calibrating the model.

A near steady-state source was assumed for conservatism. The source, together with hydraulic
conductivity and longitudinal dispersivity, was evaluated through the calibration process and was
modified from the original fate and transport modeling presented in the CAP-Part A Addendum Report
(SAIC 1998). The source was calibrated as a 20 mg/hour continuous pulse for 5 years that was shut off
6 months before the first measurement. Based on the revised modeling results, the dilution attenuation
factor (DAF) for benzene is 2 at the sanitary sewer and 6.850 at the drainage ditch. Simulations of a
2-year period were conducted 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 381 pg/L in September 1996, are presented in Table A-1. The results of
the revised fate and transport model are presented in Tables A-2 and A-3 and Figures A-1 and A-2.

Benzene was the only constituent that exceeded its respective TWQS of 71.28 nug/L during the CAP—Part A
mvestigation. An ACL of 990 ug/l. was developed during the CAP-Part A based on risk values. The
original ACL was revised based on the regulatory level for each compound and the fate and transport
modeling DAF. The TWQS was used as the regulatory level because the surficial aquifer is not a drinking
water aquifer, and the most likely receptor for the surficial aquifer is a surface water body. Based on
these changes, the revised benzene ACL was determined to be 174 pg/L, as presented in Table A-4.

A.1.1 FATE AND TRANSPORT MODELING CONCLUSIONS

The conclusions provided in the bulleted list below are based on the revised fate and transport modeling,
which assumed that the source was a continuous puise for 5 years that was shut off 6 months before the
first measurement at the site based on the maximum observed benzene concentration (i.e., 381 pg/L) in
groundwater during the CAP-Part A investigation. The continuous pulse was used to calibrate the model
based on the results of semiannual sampling.

00-314¢doc)1 10900 A-2




First Annual Monitoring Only Report
UST 1, Building 1841. Facility ID #9-089064

Benzene concentrations in groundwater do not exceed the ACL of 142 pg/L in any of the wells at the
site'and have not exceeded the ACL during the two semiannual sampling events.

Benzene does not impact the closest downgradient receptor, a sanitary sewer located 50 feet
downgradient of the site, at concentrations above the IWQS.

Benzene concentrations in groundwater are below the IWQS and have continued to degrade due to
natural attenuation.

Table A-1. Predicted Maximum Benzene Concentrations
in Groundwater at the UST 1 Site

Predicted Maximum
Well Benzene Concentration (ug/L)
01-08 36.90.
01-09 39.90
01-10 3940

Table A-2. Natural Attenuation Modeling Results
(Benzene Concentration vs, Distance) for the UST 1 Site

Distance Distance Predicted Maximum Benzene
from the source | from the source | Concentration in Groundwater
(feet) (meters) {ug/L)
0.0 0.0 387
9.8 3.0 379
262 8.0 313
427 13.0 217
49.2 15.0 181
98.4 30.0 63
164.0 50.0 18
500.0 152.4 5.65E-02
2090.0 637.2 0
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(, Table A-3. Natural Attenuatior Modeling Results
g (Benzene Concentration vs. Time) for the UST 1 Site
Predicted Benzene Predicted Benzene
Concentration In Concentration in
Time Groundw_ate’r Time Groundwater
(years) (ug/L) (vears) (pe/L)

0.0° 387 3.5 46.9

0.5 ) 254 4.0 36.9

1.0 180 4.5 292

1.5 133 5.0 23.2

2.0 101 3.5 18.5

2.5 71.2 6.0 14.8

3.0 59.9 6.5 11.8

NOTE:
“  Time zera is set at September 1996.
Table A-4. ACLs for the UST 1 Site
IWQS DAF’ ACL’
Contaminant {pg/L) {storm drain) {pe/L)
Benzene 71.28 2 142

“  DAF =Maximum observed benzene concentration + predicted benzene concentration at the receptor
{Z =381 + 18] =~ 2 at the sanitary sewer.

b ACL =IWQS x DAF.
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PROJECT:

DST 4

MONITORING WELL

'WELL NUMBER:

O\-08

BEGIN: | /13|00

BN fiz)oo

COORDINATES:

N: BA3E. T
Eg2leg9.4

REFERENCE POINT:

TO0P OF CASING

ELEVATION:
1.5k

SORVEY DaTUM: NAD B3, NADBS

HOLE BIA: 10

STEEL PROTECTIVE CASIRG WITH COYER

TOP OF PYC FLUSH JOINT RISER WATH WATERTIGHT -

=

. . I—_ GROUND 3URFACE

-

DEPTH

—cpe] =

.0__-.-

PROTECTIVE CASING
SU— T 2

TE STEEL FLUSH MounT

et STTOM OF SUMFACE CALIIG

preve— MR - R O

NACTALL MATERAL
™

PE
Hign StremaT Comczere

KIEER CATIN

omam /9" 1D

TE SeH Yo pue

TaP OF SEAL

ANNULAR 3EAL

ME P THMITE PELETS

TQP OF FLTER FACK

FILTER PACK

e Unimews

IMD, Quaetz Samp

TOP IF. SCREEM

2.3

SCREEN

oeom 24" 1p

OPERIRG: (D) .y o3 WIBTH:.

E SLOTTED pvac

BOTT3M GF SCREEN

2.3

SOTTOM OF SUMP

12.8.

A ———iiierem

S

& "

BATTOM OF HOLE

—

ELEY

120 1. ..
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MONITORING WELL

WELL NUMBER:

BEGN:  1/\30,

END: /1300

COORDINATES: N &8 3333%7.9

E 821314.2

REFERENCE POINT:

TOP oF CASING

ELEVATIGN:
L1.537

SuRvey DaTUM: NADBZ, NAVDAS

4‘ STEEL FROTECTIVE CASIRG WSTH COVER

HOLE DAt

= TOPOF FYC FLUSN JOINT RISER WITH WATERTRINT

LOCKIRQ CAP

R _3Z \ [—Gmsurm

— A

MOTECTIVE CASIEH

TE STEEL FLUSH MounNT

e
ittt BATTOM OF SUNFACE CASING

——iiie—

BAGKFILL WATERAL
e
Hisw Strema™ Comczere

o 3/q"

MSER CANING
D

e SeH Uopuc

-TOP OF SEAL

153 ¢ |

ARNULAR SEAL

™E BemToriTE PEUETS

TOP OF FILTER PACK

TYPE: UHIMEH

FILTER PACX

IMD, CuAeTz Samp

TOP OF SCREEN

S.2

SCREER

oo 274" 1p

R arENING: (), 1

e SLOTTED pve

WIDTH:

| "
_ o —_—

BOYTOM OF SUMP

] — e 30TTOM OF HOLE

BOTTOM OF SCREEN

_.-_.0,.,.,..'

ELEY

00-314(doc)102700

C-8




MONITORING WELL

BEGIN: END:

'/13100

iz) oo

COORDINATES: N: 833439

Eg2iegd 6

REFERENCE POIRT: ELEVATION:

Tor oF cASING i

SURVEY DATUM: MAD 83, NAVDES

S$TEEL PROTECTIVE CASING WITH COYER

; =" "TOP OF PYC FLUSH JOINT MIER WITH WATERTIHT
/ LOCIONE CAM

1

] |
\ GROUND SURFICE
t‘“_:_'_';;i-l {_-

PROTECTIVE CARIRS
DlA: O 8 fl

WE STEEL FLUSH MounT

™E
Hign Strena™ Comczete

BACKRAL), MATERAL

pam /9" 1D

TIPE: Ser qo Puc

ToP OF SEAL

FRN——

————————]

DEPTH

_.,,_.0.___

0

ANNULAN SEAL

ME DETOMITE PeueTs

i) et e 3110 DF FILTER #ACK

FILTER PACK

mE Uumeg IMDB. Quaeta Samd

YCP OF SCREEN

4.2

5.2

SCAEER

onam /4" e SLOTTED PVC

WG ), 5] ¢ WIDTH:

BOTTOM OF SCREEN

SOTTOM OF SUMP

— |

HOLE BlA: i

| -

&H

Bl e ]

SOTTOM OF HOLE

ELEY

| Lo 1169 |
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