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1. CORRECTIVE ACTION PLAN - PART A FORM & CERTIFICATION

This document represents the Addendum to the Corrective Action Plan(CAP)-Part A Report for underground
storage tanks (USTs) 232 & 233 that were located at Building 4577 (Facility ID #9-089061), Fort Stewart,
Georgia. The CAP-Part A site investigation for USTs 232 & 233 was originally conducted in September
1996 and December 1996. Results of this investigation were documented in the original CAP-Part A Report
Corrective Action Plan - Part A Report for Facility ID #9-089061, Underground Storage Tanks 232 & 233
at Building 4577, Fort Stewart, Georgia, submitted to the Georgia Environmental Protection Division (GA
EPD) in May 1997.

Horizontal delineation of contamination directly downgradient of the tank pit was not achieved during the
1996 investigation. Therefore, additional site investigation activities were conducted in November 1997 to
determine the horizontal extent of contamination, as approved in correspondence dated March 13, 1998
(White 1998). Specifically, GA EPD approved the installation of a downgradient soil boring and fate and
transport modeling. The letter also concurred with the Instaliation that the analytical results from the samples
collected from soil borings installed during the CAP-Part A, which were all below soil threshold levels,
sufficiently addressed the issued soil left in place at the site. These results are summarized in this addendum
to the original CAP-Part A report. Based on the results of the fate and transport modeling, a no-further-
action-required status is recommended for this site.

Part I of this addendum contains an updated CAP-Part A form, including re-certification of the plan (with
addendums). Supporting documentation related to information indicated on the CAP-Part A form is
presented in Parts I through VI of this addendum and in the original CAP-Part A Report submitted in
May 1997.

98-001 P/ Tanks232&233(wpd)/070708 1
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Georgia Department of Natural Resources

Environmental Protection Division

Underground Storage Tank Management Program

4244 International Parkway, Suite 104, Atlanta, Georgia 30354
Lonice C. Barrett, Commissioner
Harold Reheis, Director

(404)362-2687
CORRECTIVE ACTION PLAN
PART A
Facility Name: Building 4577 Area, USTs 232 & 233 Site
Street Address: Engineer Road west of Po Valley Road
City: Fort Stewart County: Liberty Facility ID: 9-089061
Submitted by UST Owner/Operator: Prepared by:
Name : John H. Spears/Environmental Branch  — Patricia Stoll
company: U-S. Army/HQ 3d Inf. Div. (Mech.) Company: SAIC
Address: ATTN: DPW ENRD ENYV. Br. (Spears) agdress: P.O. Box 2502
1557 Frank Cochran Drive
city: Fort Stewart state: _ Georgia city: Oak Ridge state: _Tennessee
Zip Code: 31314-4928 zip Code: 37830
I. PLAN CERTIFICATION:
A. UST Owner/Operator

I hereby certify that the information contained in this plan and in
all the attachments is true, accurate, and complete, and the plan satisfies
all criteria and requirements of Rule 391-3-15-.09 of the Georgia Rules
for Underground Storage Tank Management.

Name: John H. Spears

Signature é‘f“ //ﬂ( / /é/(//amp-___, Date: ?A/ﬁof

B. Professional Eng;neer or Professional Geologist

I hereby certify that I have directed the field work and preparation
of this plan, in accordance with State Rules and Regulations. As a
registered geologist and/or engineer, I certify that I am a qualified
groundwater professional, as defined by the Georgia State Board of
Professional Geologists. All of the information and laboratory data in
this plan and in all of the attachments are true, accurate emplete, and

Name: Patricia Stoll

Signature: % Q&/M

Date: ’7"/20/??

GUST-CAPA.FOR 3 November 1995
98-023MS(061)/070998



Please complete the following form, check all of the boxes below that
apply, and attached supporting documentation (such as narrative, figures,
tables, maps, boring/well logs, etc.) where specified and applicable.
Supperting documentation should be three-hole punched and prepared in
conformity with the attached guidance document "Underground Storage Tank
{UST) Release: Corrective Action Plan - Part A (CAP-A) Content™, GUST-7A.
II. INITIAL, RESPONSE REPORT:
a. Initial Abatement:
&l No Action Required

] Further Release or Migration of Contaminants Prevented

O Fire And Safety Hazards From Vapors And/Or Free Product Monitored
and Mitigated

g Other (specify)

B. Free Product Removal:
X No Free Product Identified As Qriginating From Release
] Free Product (Non-Aqueous Phase Hydrocarbons) Removed by:
] Manual Bailing
O Passive S3Kimming

] Automated Skimming

] Automated Total Fluids Pumping, With Treatment System And
Approved Wastewater Discharge

] Other (specify)

C. Tank History

X] Site Map Attached Identifying Former and/or Existing
USTs {see Figure II-1, CAP-Fart A)

[] Not Applicable

GUST-CAPA.FOR 4 November 1995
98-023MS(061)/070995



D. Initial Site Characterization:

& Site Map: include the following items on an attached site map
= Tank Pit Area * PpPiping Trenches * Dispensers
« Sewer Lines * Water Lines ¢ North Arrow

{(1f present)
« Sample Locations (with sample numbers and depths)

+ Tanks with ID#s, corresponding to NWotification Form 7530-1

*» Secale 1 in = _40'_ft
1. Regulated Substance Released
] Gasoline [ piesel [[] Kerosene Waste oil
X other Antifreeze (waste)
2. Source of Contamination
Number of USTs: in use 0 ; closed/removed.—;z———
| Existing UST System(s): 0 piping [1 tank O other
LA Former UST System(s): piping Kl tank O othexr
3. Impacted Environmental Media
X Groundwater
O Free product
X Dissolved (BTEX and/or PAH} c¢ontamination exceeding:
1 In-stream water quality standards
X Drinking water Maximum Contaminant Levels (MCLsS)
X Soil Exceeding:
il Laboratory Detection Limits, but TPH is vertically

delineated to Below Detection Limits (BDL) above the
groundwater table or a groundwater sample from the
worst—-case locatlon has BTEX and/or PAHs below applicable
Drinking and/or In-stream water quality standards.

>

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

O

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

L]

Alternate Threshold Levels (ATLs) (Reference Appendix I)

GUST-CAPA.FCR 5 Novembexr 1995
98-023MS(081)/070998




D. Initial Site Characterization (continued):
g Drinking Water Supply Impacted
] Surface Water Impacted

® Attach Laboratory Analytical Data: the following items must
be included (see Appendix C)

. Laboratory Method . Daté of Sampling
. Date of Analysis . Detection Limits
. Signed Chain of Custody . Quality Control Data
4. Local Water Resources
X Drinking Water Supplies Located In:

High or average groundwater pollution susceptibility area*:
Xl Public water systems within 2.0 miles
! Non-public water systems within 0.5 mile
Low groundwater pollution susceptibility area*:
| Public water systems within 1.0 mile
] Non-public water systems within 0.25 mile
* As defined by the Grouadwater Pollution Susceptibility Map of Geergia.

X] Surface Water Bodies: Distance (nearest) 1140 feet
(regardless of hydraulic gradient)

X Attach Documentation of Water Supply Survey and Field
Reconnaissance

5. Other Hydrogeologic Data (specify values)

X Depth To Groundwater ({shallowest) 6.06 feet BGS

[X] Groundwater Flow Direction Last 1o West

[ X] Hydraulic Gradient 0.0148 feet/feet

6. Corrective Action Completed Or In-Progress
Eg USTs/Scurce Removed (after confirmed release)
[ Excavation And Tréatment/Disposal ©f Contaminated Backfill

Matérials & Native Soils
C Attach manifest of proper soil disposal

1 Other (specify)

GUST~CAPA.FOR 6 November 1995
98-023MS(061)/070998
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D.

III.

Initial Site Characterization (continued):

7.

Conclusions And Recommendations

X No Further Action Required, including the preparation oxr
implementation of a Site Investigation Plan. NCTE: Based on
additional sampling required by GA EPD and the results of
site-specific fate and transport modeling, no further action
is required; however, a Site Investigation Plan has Dbeen
prepared which provides Jjustification for the NFAR status.

O OR

Prepare Corrective Action Plan ~ Part B, with a schedule for
STIP implementation and submittal of CAP-Part B

Site Ranking
330

Environmental Sensitivity Score:
{see Appendix ITI)

SITE INVESTIGATION PLAN:

Horizontal And Vertical Extent O0f Contaminants In:

O
O

1
Xl

Soil

Groundwater

E] Free product

[3 Dissolved phase

Surface Water

Not applicable since horizontal and vertical extent have been determined.

Vadose Zone and Aquifer Characteristics:

X OOoOOQoouoboooo

Vertical Soil Permeability {(Optional)
Infiltration Rate (Optional)

Saturated Horizontal Hydraulic Conductivity
Total Organic Carben (Optional)

Dissolved Iron (Optional)

Effective Porosity

Seepage Velocity

Grain-size Distribution (Cptional)

Total Petroleum Hydrocarbons (Opticnal)

Pilot Test(s) (Optional}
No Further Investigation Required

Other (specify)

GUST-CAPA.F¥FOR 7

98-023MS(061)/070998
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Iv. PUBLIC NOTICE:

[____| Certified Letters to Adjacent and Potentially Affected Property
Owners and Local Officials

LA Legal Notice in Newspaper, as pre-approved by EPD
] Other EPD Approved Method (specify):
V. CLAIM FOR REIMBURSEMENT: (For GUST Trust Fund sites only)

Il GUST Trust Fund Application (GUST-36), must be attached if applicable

J Cost Proposal
[ Non-Reimbursable Costs
OR

O Reimbursable Costs
] Invoices and Proofs-of-Payment, per GUST-91
] Total Projected Costs to implement the Site Investigation
Report (5IR) and prepare data for the Site Investigation
Review Meeting, per GUST-91

| Payment Schedule for Reimbursement

X Not Applicable

GUST-CAPA.FOR 8 November 1995
98-023MS(061)/070998



Fort Stewart UST CAP A Report Addendum
USTs 232 & 233, Facility ID: 9-089061

II. INITIAL RESPONSE REPORT

LA Initial Abatement
No change from the original CAP-Part A Report submitted in May 1997, no action was required.
IL.B Free Product Removal

Temporary piézometers were installed in the boreholes and screened across the water table to monitor for
free product. No free product was detected during the 1996 or 1997 investigations.

n.c Tank History

No change from the original CAP-Part A Report submitted in May 1997.

LD Initial Site Characterization

No change from the original CAP-Part A Report submitted in May 1997.

ILD.1 Regulated Substance Released

No change from the original CAP-Part A Report submitted in May 1997.

IED.2 Source of Contamination

No change from the original CAP-Part A Report submitted in May 1997.

I.D.3 Impacted Environmental Media

ILD.3.a Soils

A summary of the analytical results for the soil samples collected during the September/December 1996 and
November 1997 CAP-Part A site investigation activities at the site is presented in Addendum Table II-3.
Laboratory data sheets for the September/December 1996 samples and the project Quality Control Summary
Report (QCSR) were presented in Appendices C-1 and C-3 of the original CAP-Part A report submitted in
May 1997. Laboratory data sheets and chain of custody forms for the November 1997 samples are presented
in Appendix C of this addendum. Addendum Figure II-3 has been updated to illustrate all of the site

investigation borehole locations (i.., 1996 and 1997 investigations) and corresponding analytical results for
soil samples collected at each location.

08-091P/Tanks232&233(wpd)/070798 9



Fort Stewart UST CAP A Report Addendum
USTs 232 & 233, Facility 1D: 9-089061

IL.D.3.a.1 Initial Site Characterization

During the initial site characterization by Anderson Columbia, soil samples collected from the tank pit after
the tank removal indicated concentrations of benzene above the soil threshold levels in the tank pit.

ILD.3.a.2 CAP-Part A Investigation (September 1996)

Trace concentrations of toluene were detected in three samples: 5301D1, 5303A1, and 5304D1. The
concentrations of toluene were well below its corresponding GUST soil threshold limit in Table A, Column
2. Total petroleum hydrocarbon (TPH) was detected in one sample, 5304C1, at 23 mg/kg.

The extent of contamination appeared to be limited to the immediate vicinity of the tank pit area.

IL.D.3.a.3 CAP-Part A Investigation (November 1997)

In August 1997, representatives from GA EPD, Fort Stewart Directorate of Public Works (DPW), and
Science Applications International Corporation (SAIC) conducted a review of the available data on this site,
visited the site, and determined that one additional downgradient boring would provide complete site
characterization. In addition, all parties agreed that fate and transport modeling would be conducted for the
site. Site specific geotechnical parameters were estimated from geological information from similar UST
sites at Fort Stewart.

Therefore, a shallow soil boring (53-05) was drilled downgradient from the tank pit. No contaminants were
detected in the soil sample obtained from boring 53-05 at concentrations above detection limits.

ILD.3.a4 Soil Investigation Conclusions

The nature and extent of the soil contamination at the USTs 232 & 233 site was evaluated using analytical
data from the CAP-Part A site investigations and the initial site characterization (i.e., tank removal).
Although benzene was detected in the tank pit during closure activities at concentrations exceeding its
respective threshold level, soil samples collected during the CAP-Part A investigations did not indicate the
presence of benzene, ethylbenzene, xylene, and polynuclear aromatic hydrocarbon (PAH) compounds in the
boreholes in and surrounding the tank pit. Toluene was detected in trace amounts in three samples: 5301D1,
5303A1, and 5304D1.

Therefore, it is concluded that the soil contamination is limited to the immediate area of the tank pit and that
the horizontal and vertical extent.of contamination has been delineated.

I.D3.b Groundwater

A summary of the analytical results for the groundwater samples collected during the September/December
1996 and November 1997 CAP-Part A site investigation activities at the site is presented in Addendum
Table I1-4. Laboratory data sheets for the September/December 1996 samples and the project QCSR are
presented in Appendices C-2 and C-3 of the CAP-Part A report submitted in May 1997. Laboratory data

98-091 P/Tanks232&233(wpd)/070798 10



—

Fort Stewart UST CAP A Report Addendum
USTs 232 & 233, Facility 1D: 9-089061

sheets and chain of custody forms for the November 1997 samples are presented in Appendix C of this
addendum. Addendum Figure [I-4 has been updated to illustrate the site investigation borehole locations and
corresponding analytical results for groundwater samples collected at each location.

I1.D.3.b.1 Initial Site Characterization

Groundwater samples were not collected during tank removal activities.

IL.D.3.b.2 CAP-Part A Investigation (September/December 1996)

For the groundwateér samples collected during the 1996 site investigation activities, concentrations of
benzene, toluene, ethylbenzene, and xylenes (BTEX) compounds were detected in soil boring 53-01;
however, only benzene exceeded its corresponding maximum contaminant level (MCL). For this sample,
the benzene concentrations was 13.9 ug/L with a corresponding MCL of 5 pg/L.. No other BTEX compounds
were detected above their respective MCLs.

11.D.3.b.3 CAP-Part A Investigation (November 1997)

As requested by GA EPD during a site visit in August 1997, a groundwater sample was collected from a
downgradient boring (53-05). No BTEX compounds were detected above detection limits. These results
were used to determine the extent of groundwater contamination.

Thus, following completion of field investigation activities in November 1997, the potential receptor survey,
fate and transport modeling, and a risk screening were performed to assess contaminant migration and
impacts. Site-specific geotechnical parameters, for use in the fate and transport modeling, were estimated
based on geological information from similar UST sites at Fort Stewart. The results of the potential receptor
survey, risk screening, and fate and transport modeling are presented in Appendix G.

IL.D.3.b.4 Groundwater Investigation Conclusions

The extent of groundwater contamination was determined to be limited to the area immediately surrounding
the tank pit. The results of the potential receptor survey, risk screening, and fate and transport modeling
indicate a no-further-action-required status is warranted for this site.

ILD.3.c  Surface Water Impacted

No change from the original CAP-Part A Report submitted in May 1997.

II.D.3.d  Drinking Water Impacted

No change from the original CAP-Part A Report submitted in May 1997,

98-091P/Tanks2328233(wpd)/070798 1l



Fort Stewart UST CAP A Report Addendum
USTs 232 & 233, Facility 1D: 9-089061

IL.D.4 Local Water Resources.

ILD4.a  Drinking Water Supplies

No change from the original CAP-Part A Report submitted in May 1997.
ILD.4b  Surface Water Bodies

No change from the original CAP-Part A Report submitted in May 1997.
IL.D.5 Other Hydrogeologic Data

II.D.5S.a  Depth to Groundwater

No change from the original CAP-Part A Report submitted in May 1997,
ILD.5.b Grgund\&ater Flow Direction

No change from original CAP-Part A Report submitted in May 1997,
IILD.5.c  Hydraulic Gradient

No change from the original CAP-Part A Report submitted in May 1997.

IIl.D.5.d  Total Organic Carbon (Optional)

Total organic carbon (TOC) was collected to support fate and transport modeling. In sample 530511, TOC
was 1530 mg/kg.

II.D.5.e Grain Size Distribution
No changes from the original CAP-Part A Report submitted in May 1997.
ILD.5.f  Total Petroleum Hydrocarbons (Optional)

Soil samples were analyzed for TPH and the results are presented in Addendum Table I1-3 and are discussed
in Section 11.D.3.a.2 of this addendum.

1L.D.6 Corrective Action Completed or In Progress
ILD.6.a  USTs Removed

No change from the original CAP-Part A Report submitted in May 1997,

98-091P/Tanki232&233(wpd)/0 70798 12



Fort Stewart UST CAP A Report Addendum
USTs 232 & 233, Facility 1D: 9-089061

II.D.6.b  Excavation and Treatment/Disposal of Backfill and Native Soils
No change from the original CAP-Part A Report submitted in May 1997.

ILD.7 Conclusions and Recommendations

ILD.7.a  Summary of Conclusions

The USTs 232 & 233 site, Facility ID #9-089061, is located within an average or higher groundwater
pollution susceptibility area. Public groundwater supply wells are located within a 2-mile radius of the site;
however, the distance between the site and the nearest supply well is greater than 500 feet. Surface water
bodies are located within a }-mile radius of the site; however, the distance between the site and the nearest
surface water body is greater than 500 feet. Based on this information, the applicable soil threshold levels
for the site are those listed in Table A (GA EPD Rules for Underground Storage Tank Management, Chapter
391-3-15) for the Average or Higher Groundwater Pollution Susceptibility Area (Column 2) greater than 500
feet to 4 withdrawal point category. Regulatory limits (i.e., MCLs) for groundwater contamination at the site
are in accordance with the Safe Drinking Water Act.

The site was characterized through soil sampling conducted during the removal of USTs 232 & 233, and a
subsequent two-phase CAP-Part A site investigation that involved both soil and groundwater sampling.
Twelve soil samples were collected from the tank pit excavation during removal activities. In 1996, four soil
boreholes were drilled, two located within the former tank pit and two others around the perimeter of the pit.
Two soil samples and one groundwater sample were collected from each of the four boreholes. In 1997, a
shallow boring was installed directly downgradient of the tank pit. One soil sample and one groundwater
sample were collected from this boring.

Soil analytical data from the tank removal sampling indicated that the soil from the tank pit was contaminated
with benzene exceeding its applicable soil threshold level. The 1996 phase of the CAP-Part A investigation
indicated no soil contamination was found in the soil borings in and around the tank pit exceeding applicable
soil threshold levels. However, trace concentrations of toluene were detected in three samples: 5301D1,
5303A1, and 5304D1. The additional soil boring installed in 1997 showed no evidence of soil contamination
downgradient and outside of the tank pit.

Groundwater analytical data from the site characterization of the CAP-Part A investigation indicate that
benzene contamination in groundwater exceeds its respective MCL. However, this contamination was
delineated and is limited to an area in the immediate vicinity of the tank pit. Waste oil and antifreeze
analytes were not detected above detection limits or MCLs in groundwater samples collected from
piezometers installed around the perimeter of the former tank pit (i.e., 53-02 through 53-05).

As a result of the risk screening, no COCs were selected for soils and benzene and lead were selected as
COCs for groundwater. However, the lead concentrations in groundwater were attributed to the suspended
particles in the samples. The benzene concentration in groundwater was below the ACL of 990 ng/L.

98-091P/Tanks232&233(wpd)/070798 13



Fort Stewart UST CAP A Report Addendum
USTs 232 & 233, Facility ID: 9-089061

Results of the fate and transport modeling indicate that benzene will not reach Mill Creek located 1140 feet
northeast of the site. Vertical migration of the contaminant plume to the Principal Artesian aquifer is
improbable due to the thick and impermeable confining unit that separates the surficial aquifer from the
Principal Artesian aquifer.

ILD.7.b Recommendations

Analytical results for soil and groundwater samples collected during the site investigation are sufficient to.
define the nature and extent of petroleum-related contamination at the site. Based on these findings, further
investigation of the USTs 232 & 233 site, Facility ID #9-089061, is not required, and a no-further-action-
required status is recommended for this site. The rationale for this recommendation is presented in Section
I11, Site Investigation Plan (SIP),

11.D.8 Site Ranking

No change from the original CAP-Part A Report submitted in May 1997,

98-091P/Tanks232&233(wpd)/070798 14



Fort Stewart UST CAP A Report Addendum
USTs 232 & 233, Facility ID: 9-085061

HI. SITE INVESTIGATION PLAN

This SIP presents the technical approach used to delineate the full extent of soil and/or groundwater
contamination as a result of releases from USTs 232 & 233, Facility ID #9-089061 and provides justification
for a no-further-action-required status for this site.

1ILA Horizontal and Vertical Extent of Contamination
T1LA.1 Soils

Soil contamination was delineated by analyzing soil collected during initial site characterization (i.e., tank
removal) and CAP-Part A site investigations. The CAP-Part A investigations consisted of two boreholes in
the tank pit, and three boreholes around the perimeter of the tank pit. Soil samples that were collected from
the tank pit after the tank removal indicated concentrations of benzene above its soil threshold level.. The
depth at which the tank removal samples were collected is not known; however, given the fact that the
groundwater table is located at a depth of approximately 6 to 7 feet BGS, it is unlikely that these samples
were taken from a point at or below the groundwater table. Soil samples collected from boreholes 53-01 and
53-02 (September 1996 investigation) in the tank pit did not indicate the presence of BTEX or PAH
compounds above applicable soil threshold levels. Soil samples collected from boreholes 53-03 through 53-
05 that were located around the perimeter of the tank pit did not indicate the presence of benzene,
ethylbenzene, xylene, or PAH compounds. Trace concentrations of toluene were detected in two perimeter
borings, 53-03 and 53-04.

The horizontal extent of the soil contamination was determined during the CAP-Part A site investigations.
Therefore, no additional soil borings are recommended as part of the SIP.

1LA.2 Groundwater

Groundwater contamination was delineated by analyzing groundwater from five temporary piezometers
installed in and around the contamination source during the CAP-Part A site investigations. Groundwater
samples collected from the three piezometers that were located around the perimeter of the tank pit did not
indicaté the presence of BTEX or PAH compounds. The groundwater samples collected from the two
boreholes in the tank pit indicated that the concentration of benzene exceeded its respective MCL in only
one boring, 53-01.

The extent of the groundwater contamination was determined during the CAP-Part A site investigation. The.
groundwater contamination is limited laterally to the immediate tank pit area so. that extensive vertical
migration is unlikely. Therefore, no monitoring wells are recommended as part of the SIP.

II1.A.3 Surface Water

No changes from the original CAP-Part A Report submitted in May 1997.

98-091P/Tanks232&233(wpd)/070798 15



Fort Stewart UST CAP A Report Addendum
USTs 232 & 233, Facility ID: 9-089061

IIL.B Vadose Zone and Aquifer Characteristics

No changes from the original CAP-Part A Report submitted in May 1997.

98-091P/Tanks232&233(wpd¥070798 16
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IV. PUBLIC NOTICE

No change from the original CAP-Part A Report submitted in May 1997,

98-091P/Tanks2328&233(wpd)/070798. 17
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V. CLAIM FOR REIMBURSEMENT: GUST TRUST FUND.

No change from the original CAP-Part A Report submitted in May 1997.
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A CAP PART A ADDENDUM SAMPLE T TOLUENE

@ EXCEEDING THRESHOLD LEVELS LOCATION EXCEEDING THRESHOLD
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AT

GENERAL ENGINEERING LABORATORIES

Vet tennry X aeegds ol g iston LE annrien,

STATEMENT ON LABORATORY DETECTION LIMITS

General Engineering has been perfarming chemical analysis on soil and groundwarer samples for
SAIC managed Ft. Stewart, GA, UST CAP Part-A and CAP Part-B Investigations for the past
two years.

In the course of these studies GEL has c;nploycd appropnate EPA SW-846 protocols according
to Methods 8020 for BTEX compounds, 8270 for PAH compounds, and modified 8015 for
TPH-GRO and TPH-DRO components,

In performance of these methods the Jaboratory has consistently maintained analyte reéporting
levels of:

Soil Water
Analvie we/Kg gl
Benzeme 5 5
Toluene 5 5
Ethyibenzens 5 3
Xylenes 10 10

PAHs 330 10

mg/Ke mg/l
TPH-GRO 5 0.1
TPH-DRO _ 4 0.1
TPH 10 0.2

Analytical method detection levels (MDLs) have been maintained at the following levels:

Seil Water
Anslvie uell
Benzene
Toluene
Ethylbenzene
Xylenes

MR

PAHs

d

TPH-GRO
TPH-DRO
TPH

L1t R b3S
2 < E
o
18]

coo
- OO
in

P O Box 20712« Chuwlesion, SC 29417 « 2040 Savage Road - 29414

(8303} 556+8 171 ~ Fux (803 766-1 178

I

200 4 1gc-rep-epga 0 OYINTINIONTNIN 07 T (0IMI€6 10- VAE



When an analyte was observed berween the laboratory MDL and the reporting level, an
estimated ("J") value was reported. If an analyte is not determined above the MDL, the
laboratory will report the reporting level as a “U" (undetected). The above reporting levels and
MDLs are applicable for all values reported for these analyses, For exampic, when a Benzene
concentration of 500 ug/Kg is reported the associated reporting level is 5 ug/Kg and the associated
MDL is 2 ug/Kg.

Soil data has been reported on a dry weight basis. This introduces a correction factor based on
the moisture coatent found in each sample for both positive values and for the reporting level and
MDL. For example, when a soil sample's reporting level is corrected for its percent moisture
(say 10% moisture), the dry weight reporting level for benzene becomes 5.5 ug/em and the MDL
becomes 2.2 ug/gm. Therefore soil reporting levels will vary based on the moisture,

These reporting protocols follow current EPA direction.

GEL attempted in every sample analysis to achieve the requirements of GUST for soil and
groundwater analyses. However, in some cases, it was not possible to achieve standard MDLs
and reporting levels for each individual analyte. When a single analyte is found in the sample at
high concentrations (example: xylenes at 5,000 ug/Kg), the sample must be diluted to properly
quantify the level of that analyte. Dilution of the sample for one analyte will dilute the sample
for all other analytes, raising the reporting levels for those analytes by the multiple of the dilution
factor (example: a dilution of 1:10 will raise reporting levels of benzene to 50 ug/Kg). At other
times concentrations of undetermined contaminants will require samples to be diluted, causing
teporting levels and MDLs to become elevated.

The data produced for these Ft. Stewart UST Investigations was determined using approved
EPA methodology by qualified analytical chemists. It has been reviewed by the laboratory and is
considered technically sound and defensible.

Name: Robert L. Pullano Title: Quality Systems Manager

Signature: e@gﬁ Eozd™ Date: 4z / 498

GENERAL ENCHANEERING LABORATORHES
PO Box 36712 - Charleston, ST 29417 + 2040 Savage Road + 29407
{802 336-3171t = Fax (8011 766-1§7%

{’3 LN C-4 RENES

oan ol TIOL.LT00.0Ag 1T AVTYTTVIANT VI b AT ge T



FORM 1

Scaence Applicationsl/-NOV-1997 SaA

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name:

Lab Code: NA Case No.: NA

SAS No.: NA

530511 |

GENERAL ENGINEERING LABOR Contract: KA

SDG No.: ¥F520128

Matrix: ({(soil/water) SOIL Lab Sample ID: $711552-06§

Sample wt/vol: 10.0 (g/mL) G Lapy File ID: 2K207

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

% Moisture: not dec. 16 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 Aliguot Volume: (ul

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
71-43-2-~-w----~ Benzene 2.4{U 7,
108-8B-3-------- Toluene 2.4|0
100-41-4~--wwm-=- Ethylbenzene 2.4lU
1330-20-7---w-—~ Xylenes (total) 4.8[U0

I

38



1B

=PEA SAMPLE NO.

SEMIVOLATTT.E ORGANIZS ANALYSIS DATA SHEET . o ‘
)
l S30511 A
Lab Name: GENERAL ENGINEERING LABOR Contract: NA | .
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FP820.29
Matrix: i{soil/watar) SOTL Lab Sample 1D: $711552-06
Sample wt/vol: 33.3 (g/mL) G Lab File 1ID: EX408
Level: {low/med) LOW Date Received: 11/17/97
% Moisture: 14 decanted: (Y/N) N Date Extracted:11/28/97
Concentrated Extracr 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--=cmmo— naphthalene 38310 U
R R R 2-chloronaphthalene - 39310
208-96-8----- ---acenaphthylene 393U
83-32-9-~--co acenaphthene 383(U
BE-73-T- e o fluorene 3830
85-01-Bmwweeeeoo phenanthrene 383|U ;
120-22-7---~=-n- anthracene 393 |U )
206-44-0-m---ca- fluoranthenhe 39310 ’
129-00-0--~~-uww pyrene 3830
56-55-3----—rono benzo (a) anthracene 383U
218-01-9---vwww- chrysene g3 |u
205-96-2----—---- benzo (b) fTueranthene 393U
i 207-08-%-~----—- benzo (k) fluoranthene 393iU0
50-32-8----rmau benzo(a)pyrene 3930
183-39~5----- -=-indeno(l,2,3-cd)pyrene 393U
53-70-3--~-uue-- dibenz (a,h) anthracene 393|U
151-24-2-----~--benzo(g,h, i) perylenec 3%3|U0
4
FORM I SV-1 OLMO3 . "
C-6
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1 EPA SAMPLE NO.

(‘ INORGANIC ANALYSES DATA SHEET .
530511
Lab Name: GENERAL. ENGINZERING_LABS_ Contract: SAIC01097
Lab Code: Case No.: SAS No.: SDG No.: FS20128
Matrix (soil/water): SCIL_ Lab Sample ID: $7.1552-06
Level {(low/mec): LOW_ Date Received: 11/17/97
% Solids: _B4.0

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

|
CAS No. Analyte |Concentration|c Q M
7439-92-1 |Lead 5.31_ —IF =
: |
_ I
- L
( _ _
- —
Coler Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
( FORN, 1 - 1IN T TILMozZa

C-.? 307




Clieny: Science Applications International Corp.

P.0. Box 2502
800 Oak Ridge Tumpike
. Qak Ridge, Temmessee 37831
Contact:y® ~ Ms. Kristi Anderson
Project Description: “Diption 1 to CAP-Paxt B (ST Sites)
cc: SAICO1097 “ . ReportDate: Décemiber 12, 1997 Page 1of2
SampleID . U isaosn
LabID i S 1971155206
Mamix . LEET T 1 Sel
Daiz Collected 1111457
Date Received.. . 1111787
Priarity ., :Routme
Collector 07 Cliemt
Parameter Qualifier Result RL Units DF Analyst Date Time Batch M
Organic Prep
Evaporative Loss @ 105 C 16.0 - 00,7 10 ERH 112897 1734 112112 1 _
General Chemistry & A )
TOTAL REC. PETRO. HYDROGARBONSS 83 ¢ FPLFol 234 - 119 mgkg 1.0 P 120197 1300 112201 2

TOTAL ORGANIC CARRON (TCC) 1530 =

—

160 "mg/kyg 1.0 MWD12/08097 1347 112521 3

The following prep procedures were performed:

GC/MS Base/Neural Compounds W et = GWL 112887 2345 112074 1
TRACE : S 4FGD 1203897 1230 111987 4
Surrogate Recovery Test Percent%® Aceep(ahi;hmig“ a
n-propylbenzene BTEX-GC 101. (51.9-133)
M =Method ‘Method-Description =
M1 EPA 3550
M2 EPA 418.1 Modified
M3 SW846 9060 modified
M4 EPA 3050
[N RSERMEA A,
| -
*0711552-06%
C-8



FORM 1 Science.ApplicationSl?—NOV~1997 SA
VOLATILE ORGARNICS ANALYSIS DATA SHEET

: 5305wW2
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: WA Case No.: NA SAS No.: NA SDG No.: FS2014W
Matrix: (soil/water) WATER Lab Sample ID: 8711546-01
sample wt/vol: 10.0 (g/mL) ML Lab File ID:  2K307
: (low/med)  LOW Date Received: 11/17/97
o Moisture: not dec. Date Analyzed: 11/26/97
GC Column: J&W DB-624 (PID) ID: 0.53 {mm) Dilution Factor: 1.0
Soil Extract Volume: {ul.) 801l Aliquot Volume: (ul,
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L. or ug/Kg) UG/L o)
T1lo43 Do Benzene 2.0]U L/
108-88-3---~-- Toluene 2.0(9
100-41-4-mme-nn Ethylbenzene 2.0|U0
1330~20-7---ww-- Xylenes (total) o 4.0(U

DATA VALIDATIGN
COPY

C-9
21



SEMIVOLATILZ

1B
ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

et e et e e

_ 5305WE

Lab Name: GENERAL ENGINEERING LABCOR Contract: NA e

Lab Code: NA Case No.: NA SAS No.: NA SNG No.: FS2014W

Matrix: {goil/water) GROUNDH20 Lab Sample 1D: 9711546-C1

sSample wt/vol: 1000 (g/mh) ML Lab File ID:  2W307

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

% Moisture: decanted: (Y¥/N) Date Bxtracted:11/20/97

Concentrated Extract Volume : 1.00 {mL) Date Analyzed: 12/02/97

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/L Q
91-20-3-~---==""~ naphthalene 10.010 R GOU
91-58=T=~-=~=~-~="- 2-chloronaphthalene 16.01U
206-96-8---=--"" acenaphthylene 10.0(U ‘
8§3-32-9------- - -acenaphthene 10,010
B8E~73-T-=~="—="~ fluorene 10.01U
B5-01~8-~—=~>=——-"" phenanthrene 10.0|U
120-12-7=-=~"-"~ anthracene 106.01|U
206-44-0--=-—-=-""~ fluoranthene 10.0i0
129-00-0~-~-==-~ yrene 10.0|U
56-55-3-~-—~="=" benzo {a)anthracene 106.01U0
218-031-9~----—"~ chrysene 10.010
205-99-2-=-=~—"" penzo (b) Tluoranthene 10.01(0
207-08-9-=--~--- benzo (k) fluoranthene 106.01(0
50-32~8--~-----7 benzo (2) pyrene 10.0U
193-39-5------- -indeno(l,2,3-cd) pyrene 10.01U
53-70=3-r=-m=-="" dibenz (a,h)anthracene 10.0]U
191-26-2--=m=="- penzo (g, h, i) perylene 1¢.0(U L J
\ b

FORM 1 SV-1

Cc-10
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APPENDIX D

DOCUMENTATION OF WATER SUPPLY SURVEY FOR THE
FORT STEWART GARRISON AREA
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APPENDIX E

SITE RANKING FORM FOR FACILITY ID #9-089061
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G. PROVIDE RISK-BASED CORRECTIVE ACTION

G.1 Approach

A risk-based approach was utilized to determine the need for further action atthe USTs 232 & 233 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 as aresult of the lack
of habitat available for ecological receptors due to 6 inches of gravél surrounded by concrete overlying the
site.

The methods for assessing human health concerns for the site were derived primarily from recent Georgia
Environmental Protection Division (GA EPD) guidance (GA EPD 1996) and the Supplemental Guidance to
RAGS: Region IV Bulletin Human Health Risk Assessment (EPA 1994); these were supplemented by
additional guidance documents on risk assessment methods referenced in this section. Risk-based
remediation threshold levels were identified in two steps: (1) screening against risk-based and applicable,
relevant, and appropriate requirement (ARAR)-based screening levels for chemicals of concern (COCs), and
(2) development of site-specific alternate concentration limits (ACLs) for the COCs identified during the
screening. The following sections present the conceptual model of the exposure setting and potential
receptors and the general methodology employed to perform the screening for COCs and the development
of ACLs.

G.2 Potential Receptor Survey
G.2.1 Exposure Assessment

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 contamination may come into contact with the receptors, and the routes of exposure through
which the receptors may be exposed.

The site is located within an active military installation. The USTs 232 & 233 site is located 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 1.5 miles to the northeast. Mill Creek is located
approximately 1140 feet northeast of the site.

No current on-site receptors have been identified for the site. Potential current off-site reéceptors include.
military residents and children. Potential future on-site receptors may include industrial workers and
residential receptors.

No connection between site contamination and current off-site réceptors has been identified. It is unlikely
that Installation residents will come in contact with contaminated groundwater due to the depth at which
drinking water is pumped from the Floridan aquifer and the thick confining layer located between this aquifer
and the surficial aquifer. No basements have been identified in the area that could potentially be affected
by vapor intrusion from chemicals in the groundwater. None of the Installation’s water supply wells are

98-091P/Tanks232&233(wpdy/070798 G-3
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located downgradient of the USTs 232 & 233 site. The water supply wells are separated from the surficial
aquifer by the Hawthorn Group, a thick and highly-effective confining unit.

Potential future on-site industrial receptors may come in direct contact with site soil contamination during;
construction or excavation activities. Potential future residential receptors may come in direct contact with
groundwater contamination during household water use.

Exposure from direct contact pathways represents exposure via direct contact with the source media, For
direct contact pathways the exposure point concentration is the concentration source term (EPA 1994) and
is represented by data collected at the site. Screening for the direct contact pathways utilizes the results of
the data collected at the USTs 232 & 233 site to perform the screens.

Exposure pathways that incorporate chemical migration to a secondary media (groundwater, surface water,
sediments, air, and biota) or to an off-site receptor are referred to as indirect contact pathways. The exposure
point cencentrations for the secondary media will be determined using mathematical models that take into
consideration chemical-specific and media-specific properties to estimate the chemical concentration in the
secondary exposure media.

G.2.2 Screening for Chemicals of Concern

The purpose of a risk evaluation screen is to identify the COCs and areas of concern at a site, and possibly
identify sites for which no further action is needed. The first step in the risk process uses screening levels
that are readily obtainable and, 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 USTs 232 & 233 site to identify any COCs and media for which

no further action is needed. The risk evaluation screen involves the following steps:

. 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 and ARAR-based screening levels for each contaminant.

. Compare site-related concentrations to screening levels to determine if any chemicals of potential
concern exist at the site.

. Compare detection limits to sereening levels to identify potential false negative screening results.

The screening levels for the USTs 232 & 233 site data have been taken from the following sources based on
GA EPD guidance (GA EPD 1996):

. Federal MCLs (EPA 1989);
. GUST Seil Threshold Levels (Table A, Column 2);

98-091P/Tanks232&233{wpd)/070798 G-4
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. Soil screening levels developed by U.S. Environmental Protection Agency (EPA 1996); and
. Soil and groundwater risk-based concentrations developed by EPA Region 3 (EPA 1996).

These values reflect screening levels based on a combination of ARARs (i.e.,, MCLs and GUST Soil
Threshold Levels), and calculated risk-based values (i.e., EPA Region 3 risk-based concentrations). Soil and
groundwater screening levels reflect a combination of both ARAR-based and risk-based values.

Screening levels inherently incorporate assumptions about land use. Inidentifying COCs, it is generally
accepted that screening levels will reflect any potential future land uses and, thus, reflect a conservative
residential use scenario (EPA 1991; EPA 1996; 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 occur:

. Ingestion of groundwater, and
. Inhalation of volatiles during showering,.

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

. Incidental ingestion of soil, and
. Inhalation of volatiles and dust.

The EPA Soil Screening Guidance (EPA 1996) 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 USTs 232 & 233 site,

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

G.2.3 Results

The risk screening process is a systematic screening of sample results to determine. site-related COCs.
Chemical concentrations below risk- or ARAR-based screening levels are not considered COCs and are not
evaluated further. Addendum Tables G.1 and G.2 present the results of the risk-based screening for the.
Part A SI'soil and groundwater data, respectively.
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Lead, toluene, and TPH were detected below screening levels. No COCs were selected for USTs 232 & 233
area soils.

Detection limits for soil samples were below screening values. No COCs for soils were selected based on
a detection limit screening.

Benzene was detected above the MCL and risk-based screening level for USTs 232 & 233 area groundwater
in sample 5301W2. Lead was sampled for and detected in two samples. These detections exceeded the-
technology action level of lead (15 pg/L); one detection exceeded the criteria by an order of magnitude.
Ethylbenzene and xylenes were detected below screening levels. Benzene and lead were selected as COCs
for groundwater.

Detection limits for benzene and several PAHs exceeded risk-based screening levels. 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 two orders of magnitude. The PAH analysis
results for sample 5305W2 were rejected (“R” qualified) because the surrogate recovery was zero. No
additional COCs for groundwater were selected based on the detection limit screening.

G.24 Uncertainties

Groundwater samples collected during the CAP-Part A investigations were collected from hydropunch
sampling devices or temporary piezometers and contained a high amount of susperided solids and were very
turbid. The lead concentrations in these samples above the technology action level is attributed to the
suspended particles and not the contaminated groundwater.

G.2.5 Alternate Concentration Limits

Detections exceeding the conservative generic screening levels are considered COCs. ACLs are developed
for the COCs using site-specific information. GA EPD recommends developing risk-based remediation
levels using a risk goal at least 1 x 10 and not to exceed | x 10* for all carcinogens, and a hazard quotient
(HQ) of 3 for noncarcinogens (GA EPD 1996).

No COCs were identified for USTs 232 & 233 area soils and thus no soil ACLs were developed.

Benzene and lead were selected as COCs for USTs 232 & 233 area groundwater. No risk-based methodology
can be employed to develop site-specific cleanup levels for lead in the groundwater at the site. The default
screening level of 15 pg/L for lead based on the technology action level will be used as the ACL for the site.
“The ACL for benzene was developed using a target risk of 1 x 10, No current.receptor for groundwater
contamination exists at the site. The most likely potential future exposure would be ingestion of groundwater
by an industrial worker. An ACL for an industrial drinking water receptor was calculated using a target risk
of 1 x 10" or an HQ of 3 and EPA methodology (EPA 1994). The groundwater ACL calculated for benzene
is 990 pg/L. ACL calculations are in Section G.5
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G.3 Fate and Transport Model

The AT123D model was used to determine the impact of dissolved hydrocarbons on potential receptors.
Modeling of the leaching of soil contamination to the groundwater was not performed because there was no
soil contamination above the water table. Site-specific geotechnical parameters were estimated based on
geological information from similar UST sites at Fort Stewart. Mill Creek was evaluated as the potential
receptor. Vertical migration of the contaminant plume through the confining unit to the Principal Artesian
aquifer is improbable. The confining unit has a vertical hydraulic conductivity on the order of 10 cm/sec
and ranges from 15- to 90-feet thick. The surficial aquifer where the contaminant plume is located is not
used as a source of drinking water.

The modeling results for benzene are provided in Section G.6 of this appendix. A potential downgradient
location where a receptor may encounter migrating groundwater contamination was modeled. Mill Creek
approximately 1140 feet northeast of the site is the nearest possible location where a receptor may encounter
migrating groundwater contamination due to a possible hydraulic connection between the groundwater and
the surface water in the creek. Contaminant migration modeling for 100 years of groundwater migrating to
surface water in the creek, when accounting for biodegradation, indicates that benzene will not reach the
surface water in detectable levels. If biodegradation and natural attenuation is ignored, benzene will still not
reach Mill Creek in detectable levels. Soil and groundwater samples taken downgradient between the tank
pit and the ditch do not indicate any BTEX compounds above detection levels, therefore, the identified
contamination is limited to the immediate area of the former USTs.

G.4 Conclusions and Recommendations

The following conclusions are based on a review of the CAP-Part A site investigation results using a risk-
based approach:

. Risk-based screening results show that benzene exceeded initial risk-based screening level. Using a
site-specific scenario of an industrial worker exposure, benzene does not exceed the ACL of 990 pg/L
in one sample (5301W2).

. The extent of soil and groundwater contamination was determined during the CAP-Part A
investigation.

. Fate and transport modeling indicates that contamination from current site conditions at Facility ID

#9-089061 will never exceed MCLs at a conservatively defined downgradient receptor.

Considering the site characteristics, natural attenuation will provide the best corrective action. Therefore,
based on the results of the risk screening and fate and transport modeling, a no-further-action-required status
is recommended for this site. A monitoring program is not recommended to confirm the modeling
predictions, since all additional requirements of GA EPD as stated in correspondence dated March 13, 1998,
ave been completed. In addition, permanent monitoring wells do not exist at the site, as they were not
required by GA EPD.

98-091P/Tanks232&233(wpd)/070798 G-10
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G.5

CSF
IR
EF
ED
BW
AT
TR

ACL =

G.6

Alternate Concentration Limits Calculations

Alternate Cleanup Level (ACL) Calculation for Benzene

Benzene oral Cancer Slope Factor = 0.029 (mg/kg-day)’
Ingestion rate = 1 L/day

Exposure frequency = 250 days/year
Exposure duration = 25 years

Body weight = 70 kg

Averaging time = 70 years % 365 days/year = 25550 days

Target Risk = 1x10*

TR x BW x AT 107" x 70 % 25550

IRxEFx EDx CSF 1% 250 x25 % 0.029

=0.987 mg/L
~ 0.990 mg/L

~990 pg/L

Fate and Transport Modeling Results

Following are the data for fate and transport modeling.
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Ft Stewart, USTs 232 & 233, Benzene ({calibrated plume)

NO. OF POINTS IN X-DIRECTION -..cvnrniinaaannnns g
NO. OF POINTS IN Y-DIRECTION cocvcvcnncncnncnennns . 5
NO. OF POINTS IN Z2-DIRECTION ........ Ameevaaasacann 1
NO. OF ROOTS: NO. OF SERIES TERMS ..........cc.uvus 400
NO. OF BEGINNING TIME STEP .evvvvvvivann PR 122
NO. OF ENDING TIME STEP .eccucuvcciinnnnrnnnnannanas 1220
NO. OF TIME INTERVALS FOR PRINTED OUT SOLUTION .... &4

INSTANTANEOUS SOURCE CONTROL = D FOR INSTANT SQURCE 1
SOURCE CONDITION CONTROL = O FOR STEADY SOURCE .... 0
INTERMITTENT OUTPUT CONTROL = 0 NO SUCH OUTPUT .... 1
CASE CONTROL =1 THERMAL, = 2 FOR CHEMICAL, = 3 RAD 2

AQUIFER DEPTH, = 0.0 FOR INFINITE DEEP (METERS) ... 0.1036E+02

nu

AQUIFER WIDTH, = 0.0 FOR INFINITE WIDE (METERS} ... 0.0000E+D0
BEGIN POINT OF X-SOURCE LOCATION (METERS) ......cv.. ~0.6100E+01
END POINT OF X-SOURCE LOCATION (METERS) ....... venn 0.86100E+01
BEGIN POINT OF Y-SOURCE LOCATION (METERS) ......... ~0.3810E+01
END PQOINT OF Y-SOURCE LOCATION (METERS) ........... 0.3810E+01
BEGIN POINT OF Z-SOURCE LOCATION (METERS) ......... 0.0000E+00
END POINT OF Z-SOURCE LOCATION (METERS) ........ v.. 0.2000E+01
POROSITY ©vvvvnvrnennacasnnnnrnnsnsns meserramaanass 0.2000E+00
HYDRAULIC CONDUCTIVITY (METER/HOUR) weueraunenens «a. 0,7200E-02
HYDRAULIC GRADIENT .nuceiicarecuaas . 0.1480E-01
LONGITUDINAL DISPERSIVITY (METER) .......ccccnann... 0.2000E+01
LATERAL DISPERSIVITY (METER} .........cuanes van-eae  0.1000E+01
VERTICAL DISPERSIVITY (METER) ....cv-svsvncsmananns 0.1000E+01
DISTRIBUTION COEFFICIENT, KD (M**3/KG) ...eveeaen.. 0.3410€E-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} +ivvvicnniiuarmnacnsenans 0.4012E-04
BULK DENSITY OF THE SOIL (KG/M**3} .........c.n wees  0.1596E+04
ACCURACY TOLERANCE FOR REACHING STEADY STATE ...... 0.1000E-02
DENSITY OF WATER (KG/M**3) ..........cnn... vrrsen=s  0.1000E+04
TIME INTERVAL SIZE FOR THE DESIRED SOLUTION (HR) .. 0.7200E+03
DISCHARGE TIME (HRY vvevucinrenurenconrnnaspnnnnns 0.8760E+05
WASTE RELEASE RATE (KCAL/HR) (KG/HR), OR (CI/HRY . O.1680E-06
RETARDATION FACTOR ..iuvurnnvroncouncnsvncnsnansnns - 0.3721E+01
RETARDED DARCY VELOCITY (M/HR) ..ovvrivvunmennanvns 0.1432E-03

RETARDED LONGITUDINAL DISPERSION CGEF, (M**Z/HR) 0.2911E-03
RETARDED LATERAL DISPERSION COEFFICEENT (M**Z/HR) 0.1479E-03
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/HR). 0.1479E-03
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