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Georgia Environmental Protection Division
gasoline-range organics.
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investigation-derived waste

maximum contaminant level
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not detected

no regulatory criteria

organic vapor analyzer
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Science Applications International Corporation
total petroleum hydrocarbon

U.S. Army Corps of Engineers

underground storage tank

Underground Storage Tank Management Program

AppO6/SC/FTS/UST214A vi

e



Fort Stewart UST CAP-Part A Report
UST 214, Building 1503, Facility ID #9-089015

CORRECTIVE ACTION PLAN PART A

Facility Name: UST 214, Building 1503 Street Address: West 6™ Street Southeast of McFarland Averiue,

Facility ID: 9-089015 City: Fort Stewart

County: Liberty Zip Code: 31314

Latitude: 31° 51" 517 Longitude: 81° 37’ 15"

Submitted by UST Owner/Operator:
Name: Thomas C. Fry/ Environmental Branch

Company: U.S. Army/HQ 3d, Inf. Div (Mech)

Address: DPW ENRD ENV. Br. (Fry)

1557 Frank Cochran Drive

Prepared by Consultant/Contractor:
Name: Patricia A. Stoll

Company: SAIC

Address: P.O. Box 2502

City: Fort Stewart State: GA

Zip Code: 31314-4928

Telephone:  (912) 767-2010

PLAN CERTIFICATION:

UST Owner/Operator Certification

City: OakRidge State: TN
Zip Code: 37831
Telephone:  (423) 481-8792

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

Name: Thomas C. Fry

Signature: . 7 Lo, g ,47,

Date: 7 /o7 /79

Registered Professional Engineer or Professional Geologist Certification

I hereby certify that I have directed and supervised the field work and preparation of this
plan, in accordance with State Rules and Regulations. As a registered professional geologist
and/or professional 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 labgratary data
in this plan and in all of the attachments are true, accurate, complete, and in 48

applicable State Rules and Regulations.

Name: Patricia -A. Stoll

Signature: ' %4; wgﬂ

Date: J’//f’/tf?

App06/SC/FTS/UST214A




Fort Stewart UST CAP-Part A Report
UST 214, Building 1503, Facility ID #9-089015

General: READ THE GUIDANCE DOCUMENT FOR CAP PART-A BEFORE COMPLETING
THIS FORM. FAILURE TO READ THE GUIDANCE DOCUMENT WILL MOST LIKELY RESULT
IN PREPARATION OF AN UNACCEPTABLE REPORT. All text, figures, and tables requested in
their respective sections should be prepared strictly in accordance with the Georgia EPD CAP-A
guidance document. Please fill out this form as provided. Do not change the size of the fields or
alter the placement of each section on each page.

(Appendix I. All Report Figures)

(Appendix II: All Report Tables)

II. INITIAL RESPONSE REPORT
A. Initial Abatement

Were initial abatement actions initiated? YES NO X
If Yes, please summarize. If No, please explain why not.

Actions were not required to abate imminent hazards and/or emergency conditions at the UST 214
site. Therefore, contaminant migration and release prevention, fire and vapor migration, or
emergency free product removal was not performed prior to, or during, the removal of UST 214.

B. Free Product Removal
(Table 1: Summary of Free Product Removal — must include Free Product thickness in each well in
which it was detected, and volume of product removed)

Free Product Detected? YES NO X
If Yes, please summiarize free product recovery efforts.

Continuing free product recovery proposed? YES NO X
Ifyes, please indicate the méthod and frequency of removal.

AppO06/SC/FTS/UST214A 2
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C. Tank History
List current and former UST’s operated at site based on owner/operator knowledge consistent with
EPA 7530-1 Form). Systems must be illustrated on Figure 2 (Site Plan), as described in section D

below.
CURRENT UST SYSTEMS (if applicable)
Substance Meets 1998 Upgrade
Tank ID Number  Capacity (gal) Stored Age (yrs) Standards (Yes/No)
N/A N/A N/A N/A N/A
FORMER UST SYSTEMS (if applicable)
Tank ID Number Capacity (gal} Substance Stored Dadte Reroved

214 550 used oil 8/1/96

D. Initial Site Characterization
(Figure 1: Vicinity/Location Map)
(Figure 2: Site Plan)

1. Regulated Substance Released (gasoline, diesel, used oil, etc.): used oil
Discuss how this determination was made and circumstances of discovery.

Anderson Columbia Environmental, Inc. (ACE) initiated characterization of petroleum-related
contamination at the site during UST system closure activities on August 1, 1996. After
removing the tank, onie soil sample was collected from the tank pit (Figure 7). No BTEX
compounds were detected in sample TK214-S1. However, the benzene detection limit of 0.112
mg/kg exceeded the applicable soil threshold level. TPH was detected in this sample at a
concentration of 394 mg/kg. No groundwater samples were collected during the tank removal
activities.

2. Source(s) of Contamination:_unknown: piping leakage or tank overflow suspected
Discuss how this determination was made.

A detailed schematic diagram illustrating the former UST 214 and ancillary piping as
configured during operation is presented in Figure 2. During removal activities by ACE, no
holes in the tank were reported. Therefore, the source of contamination is believed to have
been piping leakage and/or tank overflow.

App06/SC/FTS/UST214A 3
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3. Local Water Resources
(Figure 3: Quadrangle Map ~ Public and Private drinking water and surface water)

(Appendix HI: Water resources survey documentation, including, but not limited to: USGS' database

search, interview forms, and documentation of field survey)

a. Site located in high/average X OR low groundwater pollution susceptibility area?
b. Water Supplies within applicable radit? YES X NO
Ifyes,
i.  Nearest public water supply located within: 2200 feer
ii. Nearest down-gradient public water supply located within: >5280 feet
iii. Nearest non-public water supply located within: >10,560 feet
iv. Nearest down-gradient non-public water supply located within: >10,560 feet
¢. Surface Water Bodies and sewers:
i. Nearest surface water located within 1700 feet
ii. Nearest down-gradient surface water located within 2000 feer
ifi. Nearest storm or sanitary sewer located within: 5 feet
iv. Depth to botiom af sewer at a point nearest the plume 11.0 feer

4. Impacted Environmental Media

a.  Soil Impacted
(Table 2: Soil Analysis Results)
(Figure 4. Soil Quality Map)
(Appendix IV: Soil Boring Logs)
(Appendix V: Soil Laboratory Reports)
(Appendix VI: ATL Calculations, if applicable)

Provide a brief discussion of soil sampling.

Continuous soil cores were collected at 1.5- or 2.0-foot intervals during the installation of
six boreholes. Ficld headspace gas analyses were performed on each sample to determine
the organic vapor concentration. Two soil samples were selected from each borchole for
laboratory chemical analysis of BTEX, TPH, and PAH. In boreholes where organic vapors
were detected, one sample was collected from the sample interval where the highest vapor

concentration was recorded, and the other from the deepest sample interval with the.

lowest

concentration. If organic vapors were not detected, one sample was collected from the
sample interval nearest the midpoint of the boring, and the other from the sample interval
located immediately above the water table. Refer to Attachment A for complete

documentation of the technical approach implemented during this investigation.

AppU6/SC/FTS/UST214A 4
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I.  Soil contamination above applicable threshold levels?
YES X NO
If yes, indicate highest concentrations in soil along with locations and depths
detected.
The benzene detection limit in the closure soil sample was 0.112 mg/kg. The exact
location and depth of this sample is unknown. CAP-Part A investigation soil samples
did not contain contaminant concentrations above applicable soil threshold levels.

ii. ATLs calculated? YES NO X

If yes, present ATLs.

iii. If ATL's calculated, is soil contamination above ATL’s?
YES NO NA X

b.  Groundwater Impacted
(Table 3: Groundwater Analysis Results)
(Figure 5: Groundwater Quality Map)
(Appendix VII: Monitoring Well Details)
{Appendix VIII: Groundwater Laboratory Results)

Provide a brief discussion of groundwater sampling.

At each borehole location, except the vertical profile boring, one groundwater sample was
collected from the temporary piezometer screened from ground surface to approximately
5.0 feet below the water table. At the vertical profile location (63-07), groundwater
samples were collected every 5 feet below the water table until several groundwater
sample intervals indicated a headspace gas measurement of zero. Chemica) parameters for
groundwater samples submitted for laboratory analysis included BTEX and PAH. Refer to
Attachment A for complete documentation of the technical approach uwsed to collect
groundwater samples.

i.  Groundwater contamination above MCLs? YES X NO
ii. Groundwater contamination above In-Stream Water Quality Stemdards?
YES NO X

Ifyes, indicate highest concentrations in groundwater along with the locations.
In May 1998, benzene was present in borings 63-01 and 63-02 at concentrations of
37.1 pg/L and 11.6 pg/L, respectively. Both of these borings were located within the
former tank pit.

In September 1998, the investigation was extended to include additional sampling in
an effort to determine extent. BTEX was not present in the four additional borings
that were installed around the perimeter of contamination in September 1998. The-
6.0 — 10.0 feet BGS interval of the vertical profile boring (63-07) contained 24.8 ug/L
of benzene. Refer to Attachment C for supplemental information on risk screening
and fate and transport modeling.

App06/SC/FTS/UST214A 5
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¢.  Surface Water Impacted? YES NO X
If Yes, indicate concentration(s) of surface water sample(s) taken from the surface water
body/bodies impacted.

d. Point of Withdrawal Impacted? YES NO NA X

If Yes, indicate concentration(s) of water sample(s) taken from withdrawal point(s).

5. Other Geologic/Hydrogeologic Data -

a. Depth to Groundwater (ft BTOC): 5.66—13.0 (Table 4: Groundwater Elevations)

b. Groundwater Flow Direction: south’ (Figure 6 Potentiometric Surface Map)
¢. Hydraulic Gradient 0.0108 fi/fr

d. Geophysical Province: coastal plain

e. Unique geologic/hydrological conditions: The Hawthorn Formation acts as a

confining unit between the surficial and Floridan aquifers.

6. Corrective Action Completed or In-Progress (if applicable)
(Table 5: UST System Closure Sampling)
(Figure 7: UST System Closure Sampling)
(Appendix IX: Contaminated Soil Disposal Manifests)

a.  Underground Storage Tank (UST) System Closure: N/A
If applicable, summarize UST system closure activities conducted.

ACE removed UST 214 on August 1, 1996. The UST piping was drained into the tank,
and all used oil was subsequently removed using a vacuum truck and/or compressor-
driven barrel vacuum device. A backhoe was used to excavate down to the tank top. All
lines were capped except the fill and vent. After the tank atmosphere was tested with a
combustible-gas indicator, all accessible tank openings were capped and the tanks were
lifted from the excavation pit. The ancillary piping was closed in-place due to the fact
that it was located underneath a building. Tn-place closure consisted of purging the line
and grouting the end as it enters Building 1503.

App06/SC/FTS/UST214A 6
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b. Excavation and Treatment/Disposal of Backfill Materials and Native Soils
Check one:  No UST removal performed
Returned to UST excavation
Excavated soils treated or disposal off site X
If soils were excavated, summarize excavation and treatment/disposal activities:

All contaminated soil removed during the entire project (i.e., all USTs removed under
contract with ACE, to include clean and non-clean closures) was. tested in accordance
with the disposal facility requirements and transported to Kedesh, Inc., Highway 84,
Ludowici, GA, 31316. The Closure Report was not submitted to GA EPD in 1996 because
review of the closure analytical data indicated that a CAP-Part A would be required (i.e., per
requirements of GUST-9, Item 15, page 12, dated August 1995). However, all pertinent
information (i.e., copies of analytical data, manifests, and maps) are provided in this
CAP-Part A Report. Disposal manifests for the UST 214 site were submitted to GA EPD
USTMP in September 1998 with the UST 207A (Facility ID#9-089039) Closure Report
response to comments correspondence (Perez 1998). Approximately 22.67 tons of
contaminated soil was excavated from the site.

7. Site Ranking:
Environmental Site Sensitivity Score: 2600

{Appendix X: Site Ranking Form)

8. Conclusions and Recommendations
Complete applicable section below, one section only

a..  No Further Action Required (if applicable) NA X
(provide justification)

b.  Monitoring Only (if applicable) N/A
(provide justification) '
There was no soil contamination in excess of applicable GUST soil threshold levels
(i.e., Table A Column 2) during the CAP-Part A investigation. However, the benzene
detection limit in the closure soil sample exceeded the applicable soil threshold level.
Benzene was detected in three CAP-Part A groundwater samples from three temporary
wells with the highest concentration being 37.1 pg/L. Fate and transport modeling
results indicate that maximum predicted benzene concentrations in excess of the 5 pg/L
MCL may extend up to 50 feet from the former tank pit. These resilts have been
confirmed by CAP-Part A sampling results. In addition, benzene will not reach the
drainage ditch located 200 feet south of the site at detectable concentrations. The
horizontal and vertical extent of contamination was determined during the CAP-Part A.

c.  CAP-B (if applicable) NA X
{provide justification)

AppU6/SC/FTS/UST214A 7




Fort Stewart UST CAP-Part A Report
UST 214, Building 1503, Facility ID #9-089015

IIL. MONITORING ONLY PLAN (if applicable): N/A
A. Monitoring points

Four shallow monitoring wells will be installed as part of the long-term. monitoring program as
shown in Figure 8. The shallow wells will be screened across the water table with 3 to 5 feet of
screen above the water table in order to detect the presence of free product. All monitoring wells
will be completed flush with the ground surface. Boring logs and well construction diagrams will
be provided in the first annual monitoring only report.

B. Period/Frequency of monitoring and reporting

Groundwater monitoring will be completed on a semiannual basis and the results will be
summarized in an annual monitoring only teport submitted to GA EPD. Monitoring will continue
for a period of up to two years, for a total of up to four sampling events.

C. Monitoring Parameters

One groundwater sample will be collected from each of the four monitoring wells and analyzed for
BTEX. Fluorene, naphthalene, and phenanthrene were the only PAH compounds detected in
groundwater during the CAP-Part A investigation, however, the concentrations are below their
respective risk screening criteria provided in Attachment C. Thus, PAH analysis will not be
performed during the semiannual monitoring.

D. Milestone Schedule
Monitoring well installation will be conducted pending the availability of FY2000 funding. A
milestone schedule will be provided to GA EPD upon availability of funds and approval of the
monitoring only plan.

E. Scenarios for site closure or CAP-Part B
The monitoring system will be evaluated annually. A recommendation for no further action

required will be made if benzene concentrations remain below the predicted two-year maximum
concentrations that will be presented in the Monitoring Only Report.

IV. SITE INVESTIGATION PLAN (if applicable): NA X
(Figure 8: Proposed additional boring/monitoring well location)

A. Proposed Investigation of Horizontal and Vertical Extent of Contamination In:

1. Soil NA X

App06/SC/FTS/UST214A 8
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2.  Groundwater

a. Free Product N/A X
b. Dissolved phase N/A X
3. Surface Water N/A X

B. Proposed Investigation of Vadose Zone And Aquifer Characteristics:

Additional vadose zone and aquifer characteristics were collected as part of the CAP-Part A
investigation, thus no additional data is required.

App06/SC/FTS/UST214A 9
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V. PUBLIC NOTICE
(Figure 9. Tax Map)
(Appendix XI: Copies of public notification letters & certified return receipts or newspaper notice if
approved)

UST 214 is located within the confines of Fort Stewart Military Reservation, a federal facility. The
U.S. Government owns all of the property contiguous to the site. The Fort Stewart Directorate of
Public Works (DPW) has complied with the public notice requirements defined by Georgia
Environmental Protection Division (GA EPD) guidance by publishing an announcement in the
Savannah Morning News on June 27 and July 4, 1999,

VI. CLAIM FOR REIMBURSEMENT (for GUST Trust Fund sites only): N/A X
{Appendix X1I: GUST Trust Fund Reimbursement Application and Claim for reimbursement)

Fort Stewart is a federally owned facility and has funded the investigation for UST 214,
Building 1503, Facility ID #9-089015, using Depaitment 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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No tax map is available for Fort Stewart Military Reservation,
which is a government owned facility.

Figure 9. Tax Map
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TABLE 1: FREE PRODUCT REMOVAL

Monitoring Well Number: N/A

Date of Groundwater | Product Thickness | Corrected Water Elev. | Product Removed
Measurement | Elev. (ft AMSL) (ft) (ft AMSL) (gal)

No Free Product Detected

TOTAL NONE

Monitoring Well Number; N/A

Date of Groundwater Product Thickness | Corrected Water Elev. | Product Removed
Measurement | Elev. {ft AMSL) {ft) (ft AMSL) {gal)

No Free Product Détected

TOTAL NONE

NOTE:
AMSIL Above mean sea level.
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TABLE 2a: SOIL ANALYTICAL RESULTS ).
(VOLATILE ORGANIC COMPOUNDS)
Ethyl- Total
Sample | Sample Depth Date Benzene | Toluene | benzene | Xylenes | BTEX TPH
Location | ID | (ft BGS) | Sampled | (mgkg) | (mgke) | (mg/ke) | (mekg) | (mgkg) | (mg/ke)
63-01 | 630121 || 0.0-2.0 | 5/9/98 | 0.0022 U| 0.0351 = | 0.0022 U{0.0034 J|| 00351 || 224 =
63-02 [ 630211 || 2.0-4.0 [ 5/9/98% | 00042 U| 0.103 =]0.0042 U{0.0125 U|| 0.103 [ 104 U
63-02 630221 | 0.0-2.0 5/9/98 | 0.0021 U| 0203 =|0.0021 U|0.0063 U 0.203 188 =
63-03 630311 || 2.0-4.0 | 9/19/98 || 0.0022 U| 0.0022 U | 0,0022 U | 0.0066 U ND 18 J
63-03 | 630321 || 0.0-2.0 | 9/19/98 | 0.6022 U| 0.0416 =|0.0022 U] 0.0066 Uj 00416 | 163 ]
63-04 || 630411 § 0.0-2.0 ] 9/19/98 | 0.0022 U| 0.0027 =]0.0022 U|0.0065 U{ 0.0027 || 16.5 UJ
63-04 | 630421 | 2.0-4.0 | 9/19/98 | 0.0022 U | 0.0022 U|0.0022 U|0.0066 U} ND 044 J
63-05 630521 || 0.0-2.0 || 9/19/98 { 0.002I' U| 0.0021 U | 0.0021 U| 0.0064 U ND 146 J
63-06 | 630611 § 2.0-4.0 | 9/19/98 || 0.0022 U| 0.0022 U|0.0022 U} 0.0065 U] ND 2.87 U3
63-06 630621 0.0-2.0 | 9/19/98 | 0.0025 U| 0.0025 U| 0.0025 U | 0.0074 U ND 173 1
Applicable Standards' 0.008 6 10 700 NRE NRC

NOTES:
May 1998 sampling was performed priorto the new CAP-Part A guidance that was published in May 1998, thus, the
new SW-846 analytical methods were not used during that sampling event.
Contract for September 1998 sampling event was issued prior to the new CAP-A guidance published in May 1998,
thus the new SW-846 analytical methods were not used during that sampling event.
v Georgia Department of Natural Resources Applicable Soil Threshold Levels (Table A, Column 2) }
BGS Below ground surface
BTEX  Benzene, toluene, ethylbenzene, and xylene
ND Not detected
NRC No regulatory criteria
TPH Total petroleum hydrocarbon
Laboratory Qualifiers

U Indicatés that the compound was not detected above the reported sample quantitation limit.

uj Indicates that the compound was not detected above an approximated sample quantitation limit.
J Indicates that the value for the compound was an estimated value,

= Indicates that the compound was detected at the concentration reported.
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TABLE 2b: SOIL. ANALYTICAL RESULTS
(POLYNUCLEAR AROMATIC HYDROCARBONS)

Detected PAH Compounds {(mg/kg) Total
Sample | Sample Depth Date PAHs
Location ID (ft BGS) [} Sampled (mmg'kg)

63-01 630121 § 00-2.0 [ 5/9/98 ND
63-02 || 630211 || 2.0-4.0 || 5/9/98 ND
63-02 | 630221 | 0.0-2.0 | 5/9/98 ND
63-03 { 630311 || 2.0-4.0 || 9/19/98 ND
63-03 630321 || 0.0-2.0 | 9/19/98 ND
63-04 i 630411 || 0.0-2.0 | 9/19/98 ND
63-04 | 630421 | 2.0-4.0 | 9/19/98 ND
63-05 630521 4 0.0-2.0 || 9/19/98 ND
63-06° || 630611 | 2.0-4.0 || 9/19/98 ND
63-06 || 630621 { 0.0-2.0 || 9/19/98 i ND

Applicable Standards' NRC

NOTES:

May 1998 sampling was performed prior to the néw CAP-Part A guidance that was published in May 1998, thus; the
new SW-846 analytical methods were not used during that sampling event,

Contract for September 1998 sampling event was issued prior to the new CAP-A guidance published in May 1998,
thus the new SW-846 analytical metheds were not used during that sampling event,

! Georgia Department of Natural Resources Applicable Soil Threshold Levels (Table A, Column 2)

BGS Below ground surface

ND Not detected {refer to Appendix V, Table V-A, for complete'list of PAH results)

NRC No regulatory criteria.

PAH Polynuclear aromatic hydrocarbon

Laboratory Qualifiers

u Indicates that the compound was not détected above the reported sample quantitation limit.
82) Indicates that the compound was not detected above an approximated sample-quantitation limit.
J Indicates that the value for the compound was an estimated value.

= Indicates that the.compound was detected at the concentratien reported.
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TABLE 3a: GROUNDWATER ANALYTICAL RESULTS
(VOLATILE ORGANIC COMPOUNDS)

Ethyl - Total

Sample | Sample Depth Date Benzene Toluene behzene. Kylenes BTEX
Location|| ID (ft BGS) [[Sampled| (ug/L) {ug/L) {ug/L) (ug/L) (ug/L)
63-01 630112y 3.0-8.0 [ 5/9/98 371 = 186 = 272 = 209 =| 292.2
63-02 6302121 1.0-11.0 | 5/9/98 116 = 23 = 2 U 45 1] 13.9
63-03 ||630312f 0.0-9.5 | 5/19/98 2 U 2 U 2 U 6 U ND
63-04 [1630412( 0.0-8.8 | 9/19/98 2 U 2 U 2 U] 6 U ND
63-05 630512 0.0-82 | 9/19/98 2 U 2 U 2 U 6 U ND
63-06 630612 0.0-9.6' || 9/19/98 2 U 2 U 2U 6 U ND
63-07 ||630712| 6.0-10.0' {{ 9/19/98 248 1] 85 = 39 = 214 ={ 2863
63-07 6307221 13.0-14.0 || 9/19/98. 2 U 2 U 2 U 115 = 11.5
Applicable Standards' 5 1000 700 16000 NRC

NOTE:

May 1998 sampling was performed prior to the new CAP-Part A guidance that was published in May 1998,

BTEX Benzene, toluene, ethylbenzene, dnd xylene

BGS  Below ground surface

N

thus, the new SW-846 analytical methods were not used during that sampling event.
Contraet for September 1998 sampling event was issued prior to the new CAP-A guidance published in
May 1998, thus the new SW-846 analytical methods were not used during that sampling event,
U.S. Environmental Protection Agency maximum contaminant level '

D Not detected
NRC  No regulatory criteria
Laboratory Qualifiers

U

UJ

J

App06/SC/ETS/UST214A

Indicates the compound was not detected above the reported sample quantitation limit.

Indicates the compound was detected at the concentration reported.
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TABLE 3b: GROUNDWATER ANALYTICAL RESULTS
(POLYNUCLEAR AROMATIC HYDROCARBONS)

Detected PAH Compounds (ug/L)
2 2
5 £ g Total
Sample | Sample Depth Date 5 = E PAH
Location| ID (ft BGS) | Sampled . Z P (ug/L)
63-01 || 630112 | 3.0-8.0 5/9/98 0.51] 423 = 0.99 43.79
63-02 § 630212 || 1.0-11.0 || 5/9/98 35 1 3.5
63-03 | 630312 0.0-9.5 | 9/19/98 ND
63-04 | 630412 0.0-8.8 | 9/19/98 ND
63-05 | 630512 0.0-82 [ 9/19/98 ND
63-06 | 630612 | 0.0-9.6 [ 9/19/98 ND
63-07 || 630712 |} 6.0-10.0 | 9/19/98 68 = 68
63-07 || 630722 | 13.0- 14.0 || 9/19/98 71 ] 7.1
Applicable Standards’ NRC NRC NRC NRC

NOTE:

May 1998 sampling was performed prior to the new CAP-Part A guidance that was published in May 1998,

thus, the new SW-846 analytical methods were niot used duririg that sampling event,

Contract for Septemher 1998 sampling event was issued prior to the new CAP-A guidance published in
May 1998, thus the new SW-846 analytical methods were not nsed during that sampling event.
U.S: Environmental Protection Agency maximum contaminant level

BGS  Below ground surface

N/A. Not analyzes. insufficient sample volume for analysis

ND Not detected (referto Appendix VIII, Table VIII-A, for complete list of PAH results)

NRC  No regulatory criteria

PAH  Polynuclear aromatic hydrocarbon
Laboratory Qualifters

1

U Indicates the compound was not detected above the reported sample quantitation limit.
ul Indicates that the compound was not detected above ah approximated sample quantitation limit.
k| Indicates the value for the compound is an estimated value.

= Indicates the compound was detected at the concentration reported.
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TABLE 4: GROUNDWATER ELEVATIONS

Ground | Topof | Depthof
Surface | Casing | Screened |Depth of Free| Water Product Specific Corrected
Well Date Elev. Elev. interval Product Depth | Thickness | Gravity Groundwater
Number | Measured | (ft MSL) [ (ft MSL) | (t BGS) | (ft BTOC) | (ft BTOC) (11} Adjustmient | Elev. (ft MSL)
63-01 | 5/10/98 | 76.20 78.64 | 3.0-8.0 N/A 12.38 N/A N/A 66.26
63-02 | 5/10/98 | 76.43 80.25 |10-11.0 N/A 13.02 N/A N/A 67.23
63-03 | 921/98 { 7679 77.31 0.0-9.5 N/A 6.19 N/A N/A 712
63-04 | 9/21/98 | 76.50 7767 | 0.0-8.8 N/A 7.22 N/A N/A 70.43
63-05 | 9/21/98 | 75.68 7578  0.0-82 N/A 5.66 N/A N/A 70.12
63-06 | 9/21/98 | 75.86 7629 | 0.0-9.6 N/A 6.28 N/A N/A 70.01
NOTE:

MSL  Mean sea level

BGS Below ground surface
BTOC Below top of casing
N/A Not applicable
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TABLE 5a: UST SYSTEM CLOSURE' - SOIL ANALYTICAL RESULTS

(VOLATILE ORGANIC COMPOUNDS)

Ethyl- Total
Depth Date Benzene | Toluene | benzene | Xylenes | BTEX TPH
Sample Location |j {ft BGS) || Sampled || (mg/kg) | (mg/ke) | (mghkg) | (mgkg) | (mg/ke) | (mg/ke)
TK214-51 unknown{ 9/1/96 0.112 U| 0.112U{| 0.112 U| 0112 U§ ND 394 =
Applicable Standards® 0.008 6 10 700 NRC “NRC
TABLE 5b: UST SYSTEM CLOSURE' - SOIL ANALYTICAL RESULTS
(POLYNUCLEAR AROMATIC HYDROCARBONS)
Detected PAH Compounds (mg/kg)
Total
Sample Depth Date PAHs
Location (ft BGS) || Sampled (mg/kg)
TK214-81 unknown || 9/1/96 ND
Applicable Standards® NRC
NOTE:
! Underground storage tank system closure performed by Anderson Columbia Environmental, Inc. (1996)
2 Georgia Department of Natural Resources Applicable Soil Threshold Levels (Table A, Column 2)
BGS  Below ground surface
BTEX Benzene, toluene, ethylbenzene, and xylene
NRC  No régulatory criteria
PAH  Polynuclear aromatic hydrocarbon
TPH  Total petroleum hydrocarbons

Laboratory Qualifiers

U Indicates the compound was not detected above the reported sample quantitation limit.
ul Indicates that the compound was not detected above an approximated sample quantitation limit.
] Indicates the value for the compound is an estimated value,

= Indicates the compound was detecied at the concentration reported.
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TABLE 6a: UST SYSTEM CLOSURE' - GROUNDWATER ANALYTICAL RESULTS
(VOLATILE ORGANIC COMPOUNDS)

Ethyl -
Sample Depth Date Benzene Toluene benzene Xylénes |[Total BTEX
Location [ (ft BGS)|| Sampled {ug/L) (ug/L) (ug/L) (ug/L) {ug/L)
No Groundwater Samples Collected
Applicable Standards® 5 1000 700 10,600 NRC

TABLE 6b: UST SYSTEM CLOSURE' - GROUNDWATER ANALYTICAL RESULTS

(POLYNUCLEAR ANALYTICAL RESULTS)

Detected PAH Compounds (ng/L)

Applicable Standards®-

Sample || Depth | Date Total PAHs
Location [[{ft BGS)| Sampled (pg/L)
No Groundwater Samples Collected
NRC

NOTE:
1
2

BGS
BTEX
NRC
PAH

Underground storage tank system closure performed by Anderson Columbia Environmental, Inc. (1996)
11.5. Environmental Protection Agency maximum contaminant levels
Below ground surface
Benzene, toluene, ethylbenzene, and xylene
No regulatory criteria
Polynuelear aromatic hydrocarbons
Laboratory Qualifiers

U
ul
J

‘Indicates the compound was not detected above the reported sample quantitation Iimit:

Indicates that the compound was not detected above an approximated sample quantitation limit.
Indicates the value for the compound is an estimated value.
Indicates the compound was detected at the concentration reported.
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WATER RESOURCES SURVEY DOCUMENTATION
1.0 LOCAL WATER RESOURCES

As required by the GA EPD UST CAP-Part A guidance, a water resource survey documenting
information for public and non-public water supply wells, surface water bodies, underground utilities,
and potential receptors was conducted for the Fort Stewart UST investigation sites. The information
presented in this appendix provides the supporting documentation for Section I1.D.3 of the CAP-Part A

Form,

1.1 WATER SUPPLY WELL SURVEY
The water supply well survey was conducted using the following GA EPD guidelines/requiréments:
» Fort Stewart is located in an area of average or higher groundwater pollution susceptibility.

* Locate all public supply wells as defined by GA EPD that exist within 2 miles of the investigation
sites.

¢ Locate all non-public supply wells that exist within 0.5 miles of the investigation sites.
» Locate ali supply wells nearest the investigation sites.
* Locate all wells downgradient of the investigation sites.

A total of seven groundwater supply wells are located within a 2-mile radius of the Fort Stewart garrison
area. Six of these wells are located within the confines of the garrison area. The other well is located at
Wright Army Airfield, approximately 1.2 miles northeast of the garrison area. All of the groundwater
supply wells are classified as public wells that supply water to Fort Stewart for drinking and nondrinking
purposes. These wells are approximately 450 feet deep and draw groundwater from the Principal
Artesian (also known as the Floridian) aquifer. Chlorine and fluoride are added into the groundwater at
the well heads prior to being pumped into storage tanks and/or water towers, according to Fort Stewart
DPW personnel. The location of these wells, along with a 500-foot radius drawn around each well, is
shown in Figure 3.

1.2 SURFACE WATER BODIES

Surface water(s) in the State of Georgia, as defined by Rules and Regulations for Water Quality Control,
Chapter 391-3-6, shall mean any and all rivers, streams, creeks, branches; lakes, reservoirs, ponds,
drainage systems, springs producing 100,000 gallons per day, and all other bodies of surface water,
natural or artificial, lying within or forming part of the boundaries of the state, which are not entirely
confined and retained completely upon the property of a single individual, partnership, or corporation,
The surface water body survey was conducted using the following GA EPD guidelines/requirements:

e surface water bodies that exist within 1 mile of the investigation sites,

» all surface water bodies nearest the investigation sites if these bodies.lie outside the 1-mile radius of
concern,
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» all surface water bodies downgradient of the investigation sites, and
e the storm and sanitary sewers adjacent to the investigation sites.

Several surface water bodies are located within a 1-mile radius of the Fort Stewart garrison area. These
are shown in Figure 3 and include Mill Creek, Taylors Creek, Peacock Creek, Childpen’s Pond, and two
unnamed ponds. Mill Creek extends along the western side of the garrison area and flows into Taylors
Creek, located approximately 0.75 miles northwest of the garrison area. Taylors Creek then flows
northward approximately 3.5 miles to its confluence with Canoochee Creek. Peacock Creek originates
near the east corner of the garrison area and flows southward from the garrison. Mill Creek, Taylors
Creek, and Peacock Creek all have natural streambeds and exhibit perennial flow.

Childpen’s Pond is located at the northwest end of the garrison area. The two unnamed ponds are located
at the northwest end of the facility golf course in the vicinity of Childpen’s Pond. All of the ponds are
isolated water bodies that are relatively small in size, measuring less than 500 feet in diameter.

Typically, surface water run-off from the UST site moves over the existing concrete and asphalt cover to
the Fort Stewart storm water drainage system. Since petroleum contamination at the sites primarily
impacts surficial groundwater, the surface water run-off pathway is not a viable contaminant transport
mechanism because of the concrete acting as a barrier and the location of the nearest surface water body.

2.0 POTENTIAL RECEPTOR SURVEY SUMMARY OF THE UST 214 SITE

A field potential receptor survey was conducted for the UST 214 site in May 1998. The site and adjacent
areas were surveyed for locations of surface water bodies, utility lines, and basements. Basements do not
exist in the buildings adjacent to the site. Additional information, provided by DPW, was used to
determine the location of the nearest public and non-public water supply wells and downgradient surface
water bodies not located during the field survey.

2.1 Water Supply Wells Near the UST 214 Site

The UST 214 site is located approximately 2200 feet northwest (sidegradient) of Well #1. Therefore, the
UST 214 site is classified as being located greater than 500 feet to a withdrawal point. The nearest
downgradient water supply well is located in the city of Hinesville and is located more than 5280 feet
southeast of the UST 214 site.

2.2 Surface Water Bodies Near the UST 214 Site

At the closest point to the site, Mill Creek is located approximately 1700 feet west of the site. In the
direction of groundwater flow, a storm water drainage ditch is located approximately 200 feet south of
the site and Mill Creek is located approximately 2000 feet southwest of the site. Based on the distances
between the UST and the nearest surface water body, the site is classified as being located less than 500 feet
to a downgradient surface water body.

2.3 Underground Utility Lines Near the UST 214 Site
A sanitary sewer line is located about 5 feet southeast of the former tank pit. The invert elevation of this

line is estimated to be approximately 64.4 feet AMSL or approximately 11.0 feet BGS, which is below
the water table, thus the sanitary sewer line is considered a preferential pathway.
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Science Applications International Corporation

CONTACT REPORT
INDIVIDUAL CONTACTED, TITLE: Pam Babbs ORIGINATOR: Patty Stoll
ORGANIZATION: Fort Stewart DPW - Water Resources DATE CONTACTED: October 10, 1998
PHONE: 912 - 767 - 2281 TIME CONTACTED: 11:00 am
ADDRESS: CONTACT TYPE: telephone

SUBJECT: Update Supply Well Information for Fort Stewart Supply Wells for Water Résources Survey

DISCUSSION: COMMENTS, ACTIONS, DATES

During a telephone conversation with Pam Babbs on October 10, 1998 the foliowing | Incorporate new pumping rate data into the
information on the supply wells at Fort Stewart was provided. CAP Part A and B reports being prepared
for Fort Stewart.

Well No.1 1750 gpm. CD = 451 fi, TD = 816 ft
Well No.2 1400 gpm, CD = 470 ft, TD = 808 ft
Well No.3 1400 gpm, CD = 436 fi, TD = 750 ft
Well No.5 1100 gpm, CD = 560 fi, TD = 779 ft
Well No.6A 500 gpm, CD = 374 ft, TD = 472 fi
Well No.6B 500 gpm, CD = 393 fi, TD = S08 ft
Evans Well 190 gpm, CD = 404 {t, TD = 600 ft
Camp Oliver Well 400 gpm, CD = 451 fi, TD = 706 ft

DISTRIBUTION: Melanie Little (Fort Stewart DPW)
Central Records (SAIC)
Project File (SAIC)
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Science Applications International Corporation

CONTACT REPORT

INDIVIDUAL CONTACTED, TITLE: Jeff Barnes

ORIGINATOR: Patty Stoll

ORGANIZATION: Georgia Department of Natural Resources

DATE CONTACTED: October 1, 1997

PHONE: 912 - 353 - 3225

TIME CONTACTED: 11:00 am

ADDRESS:

CONTACT TYPE: telephone

SUBJECT: Update Supply Well Information for Liberty County Supply Wells for Water Resources Survey

DISCUSSION:

During a telephone conversation with the Ga DNR, regarding drinking water weils in
Liberty County, it was suggested I contact Mr. Jeff Barnes. After being transfered to
Mr. Jeff Barnes and explaining our needs. he agreed to send a printout of the permurted
drinking water sysiems in Liberty County.

‘On October 17. 1997 we received the list of permitted drinking water systems in
Liberty County.

COMMENTS, ACTIONS, DATES

Review list of permitied drinking water
supply wells for proximity to Fort Stewart
CAP Part A and B sites.

DISTRIBUTION: Melanie Little (Fort Stewart DPW)
Central Records (SAIC)
Project File (SAIC)
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APPENDIX IV

SOIL BORING LOGS
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APPENDIX V

SOIL LABORATORY REPORTS
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TABLE V-A. Summary of Soil Analytical Results

Station; GA UST 63-01 63-02 63-02 63-03 63-03
Sample 1D: Soil 630121 630211 630221 6306311 630321
Sample Interval (ft BGS): Threshold 0.0-2.0 2.0-4.0 0.0-2.0 2.0-4.0 0.0-2.0
Collection Date: Level' 9-May-98 9-May-98 9-May-98 19-Sep-98 19-Sep-98
Units: (mg/kg) (mg/kg)  (mg/kg) (mgkg) (mglkg)  (mgkg)
VOLATILE ORGANIC COMPOUNDS

Benzene 0.008 00022 U 00042 U 0.0021 U 0.0022 U 00022 U
Toluene 6 0.0351 = 0.103. = 0203 = 00022 U 00416 =
Ethylbenzene 10 0.0022. U 00042 U 00021 U 00022 U 0.0022 U
Xylenes, Total _ 700 0.0034 1 00125 U 0.0063 U 0.0066 U 0.0066 U
POLYNUCLEAR AROMATIC HYDROCARBONS

2-Chlorenaphthalene NRC 1470 0344 U 0346 U 0361 U 365 U
Acenaphthene NRC 147 U 0344 U 0346 U 0.361 U 365 U
Acenaphthylene NRC 1.47 U 0344 UJ 0346 U 0.361 U 365 U
Anthracene NRC 147U 0344 U 0346 U 0361 U 365 U
Benzo(a)anthracene NRC 147 U 0344 U 0346 U 0361 U 365 U
Benzo(a)pyrene NRC 147 U 0344 U 0346 U 0.361 U 365 U
Benzo(b)fluoranthene NRC 147 U 0344 U 0346 U 0.361 U 365 U
Benzo(g,h,i)perylene NRC 147 U 0344 U 0346 U 0361 U 3.65 U
Benzo(k)fluoranthene NRC 1.47 U 0344 U 0346 U 0.361 U 365 U
Chrysene NRC 147 U 0344 U 0346 U 0.361 U 365 U
Dibenzo(a,h)anthracene NRC 1470 0344 U 0346 U 0361 U 365 U
Fluoranthene NRC 147 U 0344 U 0346 U 0.361 U 365 U
Fluorene NRC. 147 U 0344 U 0346 U 0361.U 365 U
Indeno(1,2,3-cd)pyrene NRC 147 U 0344 U 0346 U 0.361 U 365 U
Naphthalene NRC 147U 0344 U (0346 U 0.361 U 365 U
Phenanthrene NRC 147U 0344 U 0346 U 0361 U 365 U
Pyrene NRC 147 U 0344 U 0346 U 0361 U 365 U
OTHER ANALYTES

Lead NRC. 6.1 = 113 = 45.6 =
Total Petroleum Hydrocarbons NRC 224 = 104 U 18.8 = 18 ] 163 1

NOTE:

May 1998 sampling was performed prior to the new CAP-Part A guidance that was published in May 1998. Thus,
the new SW=846 analytical methods were not used during that sampling event.

Contract for September 1998 sampling event was issued prior to the new CAP-A guidance published in May 1998,
thus the riew SW-846 analytical methods were not used during that sampling event.

Analytical data for the UST closure is summarized in Appendix 1I, and the analytical data is included at the end of this

appendix but not summarized in this table,

Analytical data for QA/QC sample 630313 (duplicate) are contained within this appendix but are not summarized in this

table,

Elevated PAH detection limits are a result of associated organic content such as TPH. During extraction of the PAH
compounds, all other erganic compounds are extracted, causing a wide range of organic compounds to be present;
thus, the target PAHs become small peaks in the chromatograph. As a result, the laboratory dilutes the concentrate, in

turn-elevating the detection limit.

! Georgia Department of Natural Resources Applicable Soil Threshold Levels (Table A, Column 2)

Bold values exceed soil threshold levels
NRC No regulatory criteria

Laboratory Qualifiers

U Indicates that the compound was not detected above the reported samiple quantitation limit,
Ul Indicates that the compound was not detected above an approximated sample quantitation [imit.
J Indicates that the value for the compound was an estimated valie,

= Indicates that the compound was detected at the concentration reported.
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TABLE V-A. Summary of Soil Analytical Results (continued)

Station: GA UST 63-04 63-04 63-05 63-06 63-06
Sample ID: Soil 630411 630421 630521 630611 630621
Sample Interval {(ft BGS): Threshold 0.0-2.0 2,0-4.0 0.0-2.0 2.0-4.0 6.0-2.0
Collection Date: Level’ 19-Sep-98  19-Sep-98  19-Sep-98  19-Sep-98  19-Sep-98
Units: (mg/kg) (mg/kg)  (mg/kg)  (mg/kg)  (mghkg)  (mglkg)
VOLATILE ORGANIC COMPOUNDS

Benzene 0.008 00022 U 00022 U 00021 U 00022 U 00025 U
Teluene 6 0.0027 = 00022 U 00021 U 0.0022 U 0.0025 U
Ethylbenzene 10 00022 U 00022 U 00021 U 00022 U 00025 U
Xylenes, Total 700 0.0065 U 00066 U 00064 U 0.0065 U 0.0074 U
POLYNUCLEAR AROMATIC HYDROCARBONS

2-Chloronaphthalene NRC 0358 U 0365U 035 U 0358 U 1.64 U
Acenaphthene NRC 0358 U 0.365 U 035 U 0358 U 1.64 U
Acenaphthylene NRC 0358 U 0365 U 035 U 0.358 U 1.64 U
Anthracene NRC 0.358 U 0365 U 035 U 0358 U 1.64 U
Benzo(a)anthracene NRC 0358 U 0365 U 035 U 0358 U 1.64 U
Benzo{a)pyrene NRC 0358 U 0365 U 035 U 0358 U fLed U
Benzo(b)fluoranthene NRC 0.358 U 0.365 U 035 U 0.358 U 164 U
Benzo(g,h,i)perylene NRC 0358 U 0365 U 035 U 0358 U 1.64 U
Benzo(k)fluoranthene NRC 0358 U 0365 U 035 U 0358 U 164 U
Chrysene NRC 0358 U 0365 U 035 U 0358 U 1.64 U
Dibenzo(a,h)anthracene NRC 0358 U 0365 U 035 U 0358 U 1.64 U
Fluoranthene NRC 0358 U 0365 U 035 U 0358 U 1.64 U
Fluorene NRC 0358 U 0365 U 035 U 0.358 U 164 U
Indeno(1,2,3-cd)pyrene NRC 0358 U 0.365 U 035 U 0.358 U i.64 U
Naphthalene NRC 0358 U 0365 U 035 U 0.358 U 1.64 U
Phenanthrene NRC 0358 U 0.365 U 035 U 0.358 U 1.64 U
Pyrene NRC 0358 U 0365 U 035 U 0.338 U 164 U
OTHER ANALYTES

Lead NRC 37 = 7.1 = 365 =
Total Petroleum Hydrocarbons NRC 10.5 Ul 944 ] 14.6 ] 2.87 UJ 17.3 )

NOTE:

May 1998 sampling was performed prior to the new CAP-Part A guidance that was published in May 1998. Thus,
the new SW-846 analytical methods were not used during that sampling event,

Contract for September 1998 sampling event was issued prior to the new CAP-A guidance published in May 1998,
thus the new SW-846 analytical methods were not used during that sampling event.

Analytical data for the UST closure is summarized in Appendix 11, and the analytical data is included at the end of this

appendix but not summarized in‘this table.

Analytical data for QA/QC sample 630313 {duplicate) are contained within this appendix but are not summarized in this

table.

Elevated PAH detection limits are a result of associated organic content such as TPH. During extraction of the PAH
campounds, all other organic compounds are extracted, causing a wide range of organic compounds to be present;
thus, the target PAHs become small peaks in the chromatograph. As a result, the laboraiory dilutes the concentrate, in

turn elevating the detection limit.
1

Bold values exceed seil threshold levels

Georgia Department of Natural Resources Applicable Soil Threshold Levels (Table A, Column 2)

NRC No regulatory criteria
Laboratory Qualifiers
) Indicates that-the compound was not detected above the reported sample quantitation limit.
ul Indicates that-the compound was not detected above an approximated sample quantitation limit.
] Indicaies that the value for the compound was an estimated value.

= Indicates that the compound was detected at the concentration reported.
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_ 1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

630121
“Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS4004S
Matrix: (soil/water) SOIL Lab Sample ID: 9805292-04
Sample wt/vol: 10.0 (g/mL) G Lab File ID: 2I3037
Level: (low/med) LOW Date Received: 05/11/98
% Moisture: not dec. 11 Date Analyzed: 05/14/98
GC Column: J&W DB-624 (PID) ID: 0.53 (mm) Dilution Factor: 1.0
Sopil Extract Volume: (ml) Soil Aliquot Volume: (uL
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/RKg) UG/KG Q
T1l-43-2cccmmam Benzene 2.210 v
108-88-3-vmmucew- Toluene 35.1 —
100-41-4-—--omm- Ethylbenzene 2.2|0 ¥
1330-20-7------- Xylenes (total] 3.4(J

DATA vap DATION
COPY

FORM I VoA

25




iB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Case No.: NA SAS No.: Na

Matrix:

Sample wt/vol:

{soil/water) SOIL

EPA SAMPLE NGO .

630121

SDG Na. :

Lab Sample ID:

*0* UOATA VALIDAFION=

F540048

9805292-04

4T211

05/11/98
05/12/38
05/12/98

Level: {low/med) LOW (:()F)\/ Date Received:

% Moisture: 11 decanted: (Y/N) N Date Extracted:
Concentrated Extract Volume: 1.00 (ml) Date Analyzed:
Injection Volume: 1.0 (ul) Dilution Factor: 4.0
GPC Cleanup: (Y/N) N PH: 7.0

CONCENTRATION UNITS:

V-6

CAS NO. COMPCUND (ug/L or ug/Kg) UG/XG Ie)
91-20-3~ - naphthalene 1470]0 D
91-58-Twwoaea__ 2-chloronaphthalene 147¢|U
208-96-B~~---mo- acenaphthylene 14700
83-32-9-- L acenaphthene 14700
B6-T73-F=mcoe_— fluorene 147040
85-01-8--~ucomo_ phenanthrene 1470 U
120-12-7-a--o-o anthracene 1470 |0
206-44-0-----~--fluoranthens 14700
125-00-0---cuu-- pPyrene 14700
56-55-3 - benzo (aTanthracene 1470|U
218-01-9--=-----. chrysene 14700
205-99-2~ . __ benzo (b) Fluoranthene 14700
207-08-9=-coo benzo (k) fluoranthene 1470|U
50-32-8~—--u_--_ benzo (a) pyrene 14700
193-39-5mca_. indeno(l,2,3-cd)pyrene 1470|U
53-70-3---o-o- --dibenz (a,h)anthracene 1470|U J
191-24-2--u_.o benzo(g,h,i)perylene 1470|U Y
FORM T 8v-1 QM3 .0

22
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Client: Science Applications Intemational Corp,

DATA VALIDATION

P.O. Box 2502
800 Oak Ridge Tumpike COPY
QOuzk Ridge, Tennessee 37831
Contect: Mz, Lorene Rollins
Project Description: CAP-Pat A for UST Sites (Task Order No. 8)
ce: SATC00598 Repori Date:  May 20, 1998 Page lof1
Sample ID £630121
LabID : 9805292-04
Matrix : Soil.
Date Collected = 05/09K98
Date Received :05/11/98
Priority : Routine
Collector < Client.
Parameter Qualifier Resnlt DL RY, Units DF Analyst Date Time Batch M
General Chemistry
Tota! Rec. Petro. Hydrocacbons 24 = ) FRPS 1 560 mghkg S50 ILP O05/13/98 1100 122011 1
M = Method Method-Description
M1 EPA 418.1 Modified
Notes;

The qualifiers in this report are defined as fallows:
ND indicates thar the anatyte wes not detected ara concentration greater then the deiecrion limit.

J indicates presence of analyte ata concentration Jess thian the reporting limit (RT.) snd greater than the detection limit (DL).

U md:car.e.s that the analyte was not detected at » concentration greeter than the detaction Bmit
¥ indicates that a quality control analyte recovery is ontside of specified acceprance cxiteria.

This data repart has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures, Please direct

any questions to your Project Manager, Valerie Davis at (8Q3) 769-7391.

Reviewed By

V-7

(TGN

*3805252-04*

[T
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) Form 1: Inorganic Analyses Data Sheet
SDG No.: F840045 - Method Type: Total Metals

I&ample ID: 9805292-04 7 Client ID: 630121 1 )
Contract: SAIC00598 Lab Cede: GEL Case No.: SAS No.:
Matrix: _ SOLL | Date Received: §/11/98 Level: LOW
| % Solids; 8_?-_.60 |
_ Analytical
CAS No, Analyte Concenfration  Unitg C_.. Qual __M__ DL Instrument ID Rua
7439-92-1 Lead 6.1 mg/kg fivssing P 0.10 ‘TJA61 Trace ICPAES 980517-1
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
CQORY

310



1A
VOLATILE ORGANICS ANALYSIS DATA SHEERT

Lab Name: GENERAL ENGINEERING LAROR Contract: NA

EPA SAMPLE NO.

630211

Lab Code: NA Case No.: NA SAS No.: WA SDG No.: FS40048
Matrix: (soil/water) SOIL Lab Sample ID: 9805292-12
Sample wt/vol: 10.0 (g/mL) @ Lab File ID: 2T406
Level: {low/med) LOW Date Received: 05/11/98

% Moisture: not dec. 4 Date Analyzed: 05/14/98

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

Dilution Factor: 2.0

Soil EBxtract Volume: {ml) Soil Aliquot Volume: (ulx
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
Tl-d3-2m e o Benzene 4,210 é?
108-8B~3~wcmme_-_Toluene 103 -
100-41-4meweu- Ethylbenzene 4.2|T {
1330-20~7=c-meux Xylenes (tocal) 1z.5]|0 ¢/
FORM I vOa
26



1R EPA sampLEg NG.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

—_
. _ 630211
Lab Name: GENERAL ENGINEERING LABOR Contract: N&
—_—
Lab Code-: NA Case No.: Na SAS No.: N 8DG No. ; F354004sg
Matrix. (soil/water) sOTIL Lab Sample ID: 98052582-12
Sample wt/vol: 30.3 ATFAQ t%\}‘.ile ID:  4T219
I . _
Leve] (low/med) LOW ﬂ éi'icggieived: 05/11/98
% Moisture: 4 decanted: {v/Ny N>\ Fﬁ\/Date Extracted:05/i2/98
Concentrated Extract Volume: 1.00 {mL) Date Analyzed. 05/13/98
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N} N PH: 7.0
) _ CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG e
91-20-3 -~ naphthalene 34410 .U
91-58-Tmcom_ oo 2-chloronaphthalene 344 |17 v .
208-~96-8~---__ acenaphthylene T 344U UT <¢¢s
83-32-9--—--____ acenaphthene 344U U
B6-73-7---.. —-————— fluorene 344U
85-01-8-~c_.__ phenanthrene 344 U
120-12-7-coo_ . anthracene 344y
206-44-0--—-. ___ fluorantheng___ 344|U
129-00-0-m~-o__ pyrene 3440
56-55-3 - ___ benzo (a)anthracans 344U
218-01-9--—-___. chrysene _ 344U
205-99-2~--_.___ benzo(b)fluoranthene- 344 |U
207-08~9-cee_ .. benzo(k}fluoranthene 344U
50-32-8--coc___ benzo(a)pyrene Jag (T
193-39-5-. .. ___ indeno(l,2,3~cd)pyrene _ 34470
53-70-3---oo_._ dibenz (a, h) anthracene 344130 L
191-24-2-- o ___ benzo(gth,l)perylene 344U
FORM I gv.3 OLMO3.0

219



DATA VALIDATION

Client: Science Applications International Carp. C O P Y
P.O. Box 2502
‘800 Ouak Ridge Turnpike-
Ouk Ridge, Termessee 37831
Coniact: Ms. Lorene Rollins
Project Description:. CAP-Part A far UST Sites (Task Order No, 8)
cc: SAICO0598 ReportDate: May 20, 1998 Page 10f]
Sample ID 1 630211
LabID + 0805292-12
Matrix : Soil
Date Coliected 1 05/09/98
Date Received : 05/11/98
Priority + Routine
Collector + Client
Parameter Qualifier  Result DL RL Units  DF Analyst Date Time Batch M
General Chemistry 10.4
Total Rec. Petro, Hydrocarbons T 4, V& bl Fob 2.06 104 mghg 10 JLP 051308 1100 122011 1
M = Method Method-Description
M1 EPA 418.1 Modified
Notes:

The quelifiers in this report are defined as follows:

NDindicates that the analyte was not detectad af & concentration greater than the detaction I

I indicates presencs of angiyte al g concentration less than the reporting mit (R} and greater then the detection Himit (DL),
U indicates that the analyte was not detected ata concentration greater than the datection Limit.

* indicgies that g quality control enalyte recovery is outside of specified acceptance criteria.

This data report has been prepared and reviewed
standard operating procedhres. Please direct
@y questions to your Project Monager, Valerie Davis at (803) 765-7391.

Reviewed By

AR

*0805292.12*

349
V-11




1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

630221
Lalb Name: GENERAL ENGINEERING LAROR. Contract: NA
Lab Code: NA Case No.: NA SAS No.:; NA SDG No.: FS40048
Matrix: (soil/water) SOIL Lab Sample ID: 9805292-02
Sample wt/vol: 10.0 (g/mL) @& Lapb File ID: 213015
Lievel: (low/mad) LOW Date Received: 05/11/98
% Moisture: not dec. 5 Date Analyzed: 05/13/98
GC Column: J&W DB-624 (PID) ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: {ml) Soil Aliquot Volume: {uL,
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg)} UG/RG o}
71-43-2-c-—~m-m Benzene 2.1|U (/
108-8B8-3--~---- ~-Toluene 203 -
100-4l-4mcmmcn Ethylbenzene 2.1(0 U
1330-20-7--~---~ Xylenes (total) 6.310 U

DATA VALIDATION,
CoPy

FORM I vOoA

V-12

1%/



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSTS DATA SHEET

630221

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Liab Code: Na Case No.: NA SAS No.: NA& S5DG No.: FS40048

Matrix: (soil/water) SOIL Lab Sample ID: 9805292-02

Sample wt/vol: 30.4 (g/mL) & Lab File ID: 4T209

Level: (low/med) - LOW DATA VA-L' &&Tk@g_ved: 05/11/98

% Moisture: 5 decanted: {(Y/N) N (:C)F)hgte Extracted:05/12/98

Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 05/12/98

Injection Volume: 1.0((uL) Dilution Factor: 1.0

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

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3--cwo_ naphthalene 346 |U L}
891-58=T--cmu__ 2-chloronaphthalene 346U
20B-96-B-==mmu- acenaphthylene 346 | U
B3-32~9-ccmonao acenaphthene 346 |U
B6-T73-T--—meee e fluorene 346U
B5-01-8~cccmman- phenanthrens 346 |0
120-12-7-----cuo anthracene 346U
206-44-Qu-mmne— fluoranthene 346 |U
129-00~0-----n== pyrene 3460
56=55-3—mcanno benzo (a)anthracene 346 |U
21B-01-9--~c-mun chrysene 346|U
205-99-2 - —-ccao. benzo (b) TIuoranthene 346 |U
207-0B~9 e benzo (k) £luoranthene 34610
50-32-8r-cnaaanv benzo (a) pyrene 3460
193-38-5----—nu- indeno (1,2, 3-cd)pyreéne 346U
53-70-3-~--cmeo dibenz (a,h)anthracene _ 346U y
191-24-2mmmmemm- benzo (g, h,1)perylene 346 |U A
FORM I 8V-1 OLM03.0

V-13

223




Clienr:- Science Applications Internationial Corp.
b o e Tk DATA VALIDATION

Oak Ridge, Tennessee 37831
Contact:  Ms. Lovese Rollins COPY
Project Deseription: CAP-Pmt A for UST Sites (Task Order No. 8)

cc: SAIC0O0598 Report Date: May 20, 1998 Page 10f1
Sample ID 1630221
LabID : 980529202,
Matrix : Soil
Date Collected + 05/0908
Date Reccived 1 05/1198
Priority = Routne
Collectar + Clienz
Parameter Qualifier Result DL RL. Units DF Analyst Date Timne Batch M
Geperal Chemistry
Total Rec, Petro. Hydrocarbons 188 = F& / N Fd’ g 2.08 105 mgkg 1.0 P 0501398 1100 122011 1
M = Method Method-Description -
M1 EPA 418.1 Modified
Notes:

The qualifiers in this report are defined as follows:

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

¥ indicates presence of analyto at a concentration less thai the reporting limit (RL) and greater then the dataction limit (DL),

U indicates that the snalyic was not detected ara cencentration greater than the derection limit,
“indicam&maqmﬁtymmlmﬂymrwovayiﬁamiﬁeofsped@uiampmm -

This data report has been prepared and reviewed

in accordance with General Enginsering Laboratories

standard operating procedures. Please direct

eny questions to your Project Manager, Valeria Davis at (803) 769-7391.

Reviewed Ry

:“"‘“W»

AT a e

*0805292-02+

346



Form 1: Inorganic Analyses Data Shect

SDG No.: FS40048 Method Type: Total Metals

( [Sample1n: 980525202 | [Client ID: 630221
 Contract: SAIC00598 Lab Code:  GEL Case No.: | SAS No.:
[Matrix: — SOIL | Date Received: 51193 Level: LOW
% Solids: 95,00 |
T Analytical
CAS No. Analyte Copeentration.  Units € Qual M DL Instrument ID Run
7439-92-1  Lead 11.3 mg/kg _— P 0.09 TIAS] Trace ICPAES 980517-1
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

— DATA VALIDATION
‘ COPY

309
V-15
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1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

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

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

% Moisture: not dec. 8

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

S0il Extract Volume: (ml)

EPA SAMPLE NO.

630311

SAS No.: NA SDG No.: FS4BQ3s

(mm)

Lab Sample ID: 98039639-06
Lab File ID: 2C4014
Date Received: 09/21/98
Date Analyzed: 10/01/98
Dilution Factor: 1.0

Soil Alicquot Volume:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q

71-43-2~-cuamean Benzene 2.2|U0

108-88-3--r=u--- Toluene 2.2|0

100-41-4-~-nmm—- Ethylbenzene 2.2|U0

1330-20-7------~ Xylenes (total) 6.6 |0
FORM I VOA

V-17

(uL)
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iB EPA SAMPLE NU.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

630311 )
Lab Name: GENERAL ENGINEERING LABOR Contract: NA ot
Lab Code: Na Caze No.: NA SAS No.: NA SDG No.: F34B03S
Matrix: {soil/water) SOIL Lab Sample ID: 980%635-06
Sample wt/val: 30.4 (g/mL) G Lab File ID: 2M413
Level: {low/med)  LOW Date Received: 09/21/98
% Moisture: 9 decanted: (Y/N) N Date Extracted:09/23/98
Concentrated Extract Volume: 1.00(mL) Date Analyzed: 03/24/38
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: {(Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG 0
91-20-3-m=n--mn- naphthalene 361|U U
91-58-7---~---—-~-- 2-chloronapnthalene 361|0
209-96-8r=r-—=-- acenaphthylene 361U
83-32-9----~~---~ acenaphthene 36110
BE~T73-Tmmmmmmm = -fluorene 361|U
85-01-8~~=-~-+~---phenanthreiia 361|U
120-12-7==r—~=== anthracene 361U
206-44-0~~---~~-=fluoranthene 361|0
129-00-0----v==- pyrene 361U
5§~55-3-warocman benzo {(a)anthracene _ : 361lU
218-01-8~-m=m=—n chrysene 361U
205-99-2w~mmae- -benzo (b) FIuoranthene 361U
207-08-9~=-----= benzo (k) £luoranthene 361U
50-32-B-----=--- benzo (a)pyrene_ 3610
193-39-5-v-cvum-- indeno(1,2,3~cd)pyrene 3610
53-70-3--wccmmue dibenz(a,h)anthracene 361 |U
191~24-2~=—=cwwee- benzo(g,h, i)perylene 361U -w/
FORM I SV-1 OLM(03.0
U 136



S

Client: Science Applications International Carp,
P.C. Box 2502
800 Oak Ridge Tumpike
Oak Ridge, Tennessee 37831
Contact: Ms. Lorene Rollins
Project Description: CAP-Pert A for UST Sites (Task Order No. §)

I
{ cc: SAICH0598 Report Date: October 08, 1998 Page 1of1

H ' Sample ID 1630311
I Lab ID : 9809635-06
i Pl Matrix 1 Soil
] I' Date Collected : 09/19/98
! i Date Received < (972198
[ : Priority : Routing
P Collector : Cliens
| Parameter- Qualifier Result DL RL Units ~ DF Analyst Date Time Batch M
{ . 3
'General Chemistry I F \ FOS, T
.. | Total Rec. Pawo, Hydrocarbans 150 218 110 mg/xg 1.0 AAT 10/06/98 1100 132776 1
! ™M = Method Method-Description
M1 EPA418.1 Modified
Notes: .

The.qualifiers in this report are defined as follows:

ND indicates that the analyts was not detactad at a concentration greater than the detection limit,

Jindicates presence of imalyte at & concentration less than the reporting limit (RL).and greater than the datection kimir (DL).
U indicates that ths snalyte was not detected at o concentration greater than the detection limit.

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

This data report has been prepared and raviewed

In accordance with Genera] Engineering Laboratories

standerd operating procedures, Please direct:

any questions to your Project Manager, Valerie Davis at (803) 769-7391.

Reviewed By

(- U

i SOOI ALk

M 212
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1a

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR Contract:

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

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

% Moisture: not dec. 9

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

Soil Extract Volume: {ml)

SAS No.:

(mm)

DUPUCATE
EPA SAMPLE NOC.

630313 )
NA ot

NA SDG No.: FS4B03S

Lab Sample ID: 9809639%9-10
Lab File ID: 203021
Date Received: 09/21/98
Date Analyzed: 09/30/98
Dilution Factor: 1.0

Seoil Aliquot Volume: (ul)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q

71-43-2recmmmnaw Benzene 2.2|U0 L)

108-88-3----- ---Toluene 2.210

100-41-4-----~---Ethylbeénzene 2.2|U

1330~20-7-==-=~~~ Xylenes (total) 6.61U : )
FORM I VOA

V-20



Lab Name: GENERAL ENGINEERING LABOR Contract: NA

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

Sample wt/vol: 30.4 (g/mL) G

Level: {low/med) Low

% Moisture: 39 decanted: (Y/N) N
Concentrated Extract Volume: 1.00 {(mL)
Injection Volume: 1.0 {uL)

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

1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TIPLICATE
EFPA SAMPLE NU.

630313

NA SDG No. :

FS4B03S

Lab Sample ID: 9809639-10C
Lab File ID: 2M417

Date Received: 03/21/98
Date Extracted:05/23/98
Date Analyzed: 09/24/98

Pilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG
91-20-3~-———~~-- naphthalene 361|U L)
91-58-7-mecoeaamn 2-chloronaphthalens 3610
209-96-8-----~-- acenaphthylene 361|U
83-32-9--~--- ~~~-gcenaphthene 361|U
B6-73~7--mcuem fluoxene 36110
85-01-8-=--uuwcn- phenanthrene 36110
120-12-7------== anthracene 361U
206-44-0~-----u~ fluoranthene 361U
123-00-0------ --pyrene 361 |U
56-55-3--nccmuu. benzo(a}anthracene 361U
218-01-9~-=—-=- -~--chrysene 361|U
205-99-2--c-c.- benzo (b) Fluoranthene 361|U
207-08-9----~~-- benzo (k) fluoranthene 361|U
50-32-8B--~m=mua- benzo {a) pyrene 361U
193-39-5---ccu-n indeno(1,2,3-cd)pyrene 36110
53-70-3---cunn-- dibenz(a,h)anthracene 361l0 :
191-24-2-w-meun benzolg,h,i)perylene 361|U 4/
FORM I SV-1 0OLM03.0

V-21
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! 'DQPL\C-PITE

Client: Scisnce Applications Intemarional Corp.
P.0. Box 2502
800 Oak Ridge Tumpike
Oak Ridge, Tennesses 37831
Contact: Mz, Lorens Rollins
Project Descriprion: CAP-Parr A for UST Sites (Task Order No. 8)

{ oe: SAIC00598 Report Dare:. October 08, 1998 Page 10of{
. Sampls ID 1630313
i LabID : 9809639-10
; Marrix + Sofl
j ; Dats Collzctad : 0911958
] : Dan Receivad : 09/2158
. : Priority : Roiztins
E ' Callecior : Client
! Parameter Qualifier Result DL RL Unlts DF Analyst Date Time Batch M
;Geggrnl Chemistry 3 ) F@?) Toa- _ _
j Total Ree. Perro, Hydrocarbons 173 218 11.0 mghkg 1.0 AAT 10/0698 1100 132776 1
:
M = Method Method-Description
M1 EPA 418.1 Modified
I
Notes:

The qualifiers in this report are defined ns follows: :

ND indicates that the analyte was not detecied at 2 concentration greater than the detection [imit.

1indicates prasenice of analyts st & concentration less then the reporting limit {RL) end greater then the detection limit (DL).
U_ind.ica:ns that the analyts was not detected at a conceniration greater than the datecticn limit.

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

This data report has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures. Please direct

-any questions to your Project Manager, Valexie Davis at (803) 769-7391.

‘Reviewed By

i
]

|

*9309639-10*

-

V-22

A
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12

VOLATILE ORGANICS ANALYSIS DATA SHEET

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

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

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

% Moisture: not dec. 9

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

Soil Extract Volume: {ml)

(mam)

EPA SAMPLE NO.

630321

Lab Sample ID: 9809641-04

Léb File ID:

5DG No.:

F54B04S

2B5038

Date Received: 09/21/98

Date Analyzed: 09/25/98

Soil Aliquot Volume:

CONCENTRATION UNITS:

Dilvtion Factor: 1.0

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 0

71-43-2-—-wcu-—- Benzene. 2.21U0

108-BB«3-—--m—-= Toluene 41 .6

100-41-4-~--c-mu Ethylbenzene 2.2|0

L330-20-7~-m===n Xylenes {total] 6.610
FORM I VOA

V-23
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PN 1B _ EPA SAMPLE NO.
~"SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET .

2

e, 630321
Lab Name: GENERAL ENGINEERING LABOR Contract: NA

‘Ldb Code: NA Case No.: NA SAS No.: NA SDG No.: FS4B04S

Matrix: (soil/water) SOIL Lab Sample ID: 9809641-04

Sample wt/vol: 30.1 (g/mL) G Lab File ID: TMEQS

Level: (low/med) LowW Date Received: 09/21/98

% Moisture: 9 decanted: (Y/N) N Date Extracted:05/23/98

Concentrated Extract Volume: 1.00 (L) Date Analyzed: 09/25/98

Injection Volums: 1.0 (uL) Dilution Factor: 10.0

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

‘ _ CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 0]
91-20-3-----ceu- naphthalene 3650 | T L)
91~58-F«---mmmm- 2-chloronaphthalene 3650|U
208-96-8~-r~me-m acenaphthylene 36500
B3-32-9«--c—---. acenaphthene 3650 |U
B6-73-T-vocccnn fluorene 3650 |U
85~01~8=mwcu-—~- phenanthrene 3650 |U
120-12-7---c---- thracene 3650 |U
206-44-0--=u- ~=--fluoranthene 365010
122-00~0--~v=mmaa pyrene 3850 (U
56-55-3~--ceau-u benzo (a)anthracene 3650 |U
218-01-9-~-+--=-. chrysene 365010
205-99-2-wcuo-- benzo (b) fIucranthene 3650|U
207-08-9---w--=-benzo(k) fluoranthene 3650 |U
50-32-8--—cuunm- -benzo(a)pyrene 3650|U
183-39-5--------indeno{1,2,3-cdlpyrene 3650{U
53-70-3~-<-=-~--dibenz{a,h)anthracene 3650 |T
191-24-2--w-cua- benzo (g,h,i)perylene 3650|U b
FORM I SV-1 OLMO3.0

V-24



‘ '
| | Client: Science Applicarions Intemational Corp. ‘
| P.0. Box 2502 ‘
800 Ozk Ridge Turnpike
b ' Osk Ridge, Tennessee 37831

| Contact: Ms, Lorens Rollins
, Project Description: CAP-Part A for UST Sites (Task Order No. 8)
cc: SAIC00598 Repat Date:  Octaber 08, 1998 Page 1ofl
Sample ID s 630321
LebID 1 9809641-04
Magix : Soil
: ‘Date Collected 1 09/19558
! Dare Recaived : 09/2198
! Priarity : Routine
Coliector : Client
5 .
Parameter Qualifier Result DL RL Units DF Analyst Date Time Bafch M
‘General Chemistry T FoLFok /L 7ER
_ Total Rec, Petro. Hydracarbons 163 418 110 mghkp 10 AAT 10/0698% 1100 132809 1
|
M =Method Method-Description
M1 EPA 418.1 Modified
] o
i
!Nnms:

The tualifiers in this réport are defined as follows:

ND indicates that the analyte was not detected at a concentration greater then the detsction limit.

‘T indicates presence of analyte at a concentration less than the reporting limit (RL) 2nd greater than the detection Fmit (DL).
U indicates that the analyte wes not detected 2t & concentration greater then the. detection Hmit.

* indicates that & quality cantro} analyte recovery is outside of specified acceptance criteria,

!
This dara report has been prepared md reviewed

in accordance with General Enginsering Laboratories

Standard operating procedures. Please direct

lm}' questions o your Pm_jm:'Mmge; Valerie Davis at (803) 769-7391.
t

[ - ;
Revicwed By

- L

V-25
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A Y T ﬂ K
DATA VELIDA 1o
EAN AR TUIMI L ANOCEANIC ANAIYSES pram dneeg
SDG No.: F&BO&:U i Method Types Total Metals
[Sample ID: 9809641-04 ] {Client ID: 630321
Contract: SAICH0598 Lab Code: GEL Case No.: SAS No.
[Matrix: ~ sor | Date Recelved: 92198 Level: LOW
[% Solids: 91.00 ]
T | Analytical
CAS No. Analyte Concentration Units € Qual M DL Instrument ID Run
7439-92-1 Lead 456  mghkg P 016 TIAS! Tracc2 ICPAES  980924-1  —
Color Before: Clarity Before; Texture:
Color After: Clarity After: Artifacts:
Comments:

o

V-26
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

630411
Lab Name: GENERAL ENGINEZRING LABOR Contract: NA
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS4B03S
Matrix: (soil/water) SOIL Lab Sample ID: 2809639-11
Sample wt/vol: 10.0 (g/mL) G Lab File ID: 204015
Level: {low/med) LOwW Date Received: 69/21/98
% Moisture: not dec. 8 Date Analyzed: 10/01/98
GC Column: J&W DB-624 (PID) ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: {ml) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
71-43-2----—-nu- Benzene 2.2|U g_
108-88-3-----=n-= Toluene 2.7 -~
100-41-4~-m-mou- Ethylbenzene 2.2|T U
1330-20-7--=-=-- Xylenes (total) £.5(U U
FORM I VOA

v-27
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1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

| 630411 )

Lab Name: GENERAL ENGINEERING LABOR Contract: NA .

Lab Code: Na Case No.: NA SAS No.: NA SDG No.: FS4B03S

Matrix: (soil/water) SOIL Lab Sample ID: 9809639-11

Sample wt/vol: 30.4 (g/mL) G Lab File ID: 2M418

Level: (low/med) LOW Date Received: 09/21/98

% Moisture: g decanted: (Y/N) N Date Extfacted:09/23/98

Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/24/98

Injection Volume: 1.0 {uL) Dilution Factor: 1.0

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

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3~---~----naphthalene _ 358|U LJ
91-58~T-=u-- =---2-chloronaphthalene ' 358U
209-96-B-—nmceu- acenaphthylene 358U
B3-32-9-vcaaa- acenaphthene 358U
BE-T3=T~mmmmmamo fluorene 358U
B5-01-8~--ucemo- rhenanthrene 358U
120-12-7--——-n=- anthracene _ 358|0
206-44-0---~~--~-fluoranthene 358U
125-00-0---~w=u- pyrene 358|0
56-55-3c-cacna. benzo (a}anthracene 358U
218-01~9=mmumoan chrysene - 358|U
205-99-2-=-ron. benzo (b) flucranthene 358|U
207-08-9----=-a- benzo (k) fluoranthene 358 |0
50-32-8-~-------benzo (a)pyrene 3581U
193-39-5---uanao indenc (1, 2,3-cd) pyrene 358|U
53-70-3---—-an-- dibenz {a,h)anthracene 358U \/
191-24-2-~-ecnma. benzo (g, h, i) peryvlene 358|U 7
FORM I SV-1 OoLM03.0

140
V-28



Cliene: Science Applications International Corp.
P.0.Box 2502
800 Oak Ridge Twmpike
Ouk Ridge, Termessez 37831
Contact: Ms. Lorens Ralling

l Pm;ect Descriprion: CAP-Part A for UST Sitey (Tesk Order No. B}

b cr SAIC00598 Report Date:  October 08, 1998 Page 10f1
! Sanmple ID : 630411
LabID : 9B09639-11
f Matrix : Soil
i Datz Collscted : 0971998
: Date Received +09/21/98
! Pricrity : Rourine
1 i Collector 1.Client
H 1
- Parameter Qualifier Result DL Ugits DF Analyst Date Time Batck M
General Chemistry U:r Hbl ) F@b I¢&.
Total Rec, Petro. Hydrocarboms ] 10.5 109 mglkg 1.0 AAT 10,0608 1100 132776 1
M = Method Method-Description
* M1 EPA 418.1 Modified
1
|
Notes:

"The qualifiers in this report are defined ss follows:
ND indicates that the analyts was not detected az a concentration greater than the detection Limit,
3 indicates presence of aualyte at a concentration less than the reporting limit (RL) and greater then the datection Hesit (DL),
U indicates thar the analyte was not detected at & concentration greater than the detaction Limit.

v indicates that n quality control anzlyte recovery is outside of specified acceprance critetia,

H

This data report has been prepared and reviewed

in aceordance with Genera] Engineering Laboratories

standard operating procedures. Please direct

any questions o your Project Manager, Valerie Davis at {803) 7£9-7391.

Reviewed By

V-29
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1A LA DAMELEL N,
VOLATILE ORGANICS ANALYSIS DATA SHEET

B k 630421
Lab Name: GENERAL ENGINEERING LABOR. Contract: NA
-Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS54B04S
Matrix: (soil/water) SOIL Lab Sample ID: 9809641-07
Sample wt/vol: 10.0 (g/ml) G Lab File ID: 20206
Level: (low/med)  LOW Date Received: 09/21/98
% Moisture: not dec. § Date Analyzed: 09/29/98
GC Column: J&W DB-624 (PID) ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: {ml) Soil Aliquot Volume:
CONCENTRATION UNITS:
Cas NO. COMPOUND {(ug/L or ug/Kg) UG/KG 0
T1l-43-2-—cmmm—— Benzene 2.2(U ,
108-88-3---~~---Toluene 2.2|\u
100-41-4-------- Ethylbenzene 2.2|0 .
{ 1330-20-7-<-~==- Xylenes (tot3l) 6.6|U 4
FORM I VOR

V-30



EPA SAMPLE NO.

1B
%EMIVOLATILE ORGANICS ANALYSIS DATA SHEET

~F 630421
Lab’Nahei GENERAT, ENGINEERING LAROR Contract: NA _
Lab Code: Na Case No.: NA SAS No.: NA SDG No.: FS4B04S
"Matrix: (soil/water) SOIL Lab Sample ID: 980964107
Sample wt/vol: 30.1 (g/mL) G Lab File ID: TM517
Level: (low/med) Low Date Received: 09/21/98
% Moisture: 9 decanted: (Y/N) N Date Extracted:09/23/98
Concentrated Extract Volume- 1.00 (mL) Date Analyzed: 09/24/98
Injection Volume: 1.0 (ulL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pPH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3-----=mu- naphthalene 365U l)
91-58-7--mme—u 2-chloronaphthalene 36510
208-96-8---=wmem- acenaphthylene 365 |U
83-32-9--~------acenaphthene 3650
86+~73=T-nomme o fluorene 365U
85-01-8-----mm-x phenanithTene 365|1U
120-12-F e anthracene 365 (U
206-44-0u-meunu_ fluoranthene 365U
129-00-0-mmmmu—o pyrene 365|U
56-55-3~~—cecun__ benzo (d]) anthracene 365|U
218-01-9~~w-w--.chrysene 365U
205-99 -2 benzo (b) fluoranthene 365|U
207-08-9-~——cmma- benzo (k) fluoranthene 365|U
50-32-8~----o-2 benzo (a)pyrene 365 (U
193w39wB e indeno(l,Z,B—cd)pyrene. 365U
53-70-3~curmaon. dibenz (a,h)anthracene 365|U ¥
191-24-2--ccun__ benzo(g,h,i)perylene 365|U
FORM I SV-1 OLM03.0

V-31
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! v
t
i
cq . !
| Client: Sci=nce Applications International Coxp.
| P.O. Box 2502
' ! . 800 Oak Ridge Tumpike
! E ! Osk Ridge, Tennesses 37831
' Contact: Ms. Lorene Rolims
Project Description: CAP-Part A far UST Sites (Tzsk Order No. 8) .
] “
ce: SAIC00598 Report Date: October 08, 1998 Pege 1ofl '
lf i ; Sample ID : 630421
b LabID : 980964107
| Marrix iSal
I Date Collected 1 09/19/98
i Dars Received : 09/2108
| [ | Priority : Rontine
: P Collector s Client
. P
Parameter Qualifier Resuit DL Units  DF Anpslyst Date Time Batch M ;
'General Chermistry J Fol 7, IG)Q‘ _ 7
. Total Rec, Peto. Hydrocarbons 7 944 218 110 mgke 10 AAT 10[688 1100 132809 1
LE[ =Method Method-Deseription
M1 EPA 418.1 Modified
I
1 .
Notes: !

The qualifiers M this report are defined a5 follows:

ND indicates that the nalyte wat not detectsd 8t & conceniration greater than the detsction Jimit.
Imdmamsp-mmofmﬂyt:uawncmmmhssmmempmmgmmm and greaier than the detection Kmit (DL),
lUmdlmes that the enalyte was not datected at 2 concentration greater than the detection Limit.

* indicates thet a quality cantrol analyr: recovery is outside of specified acceptance eriteria.

‘This dara report has been prepared and reviewsd

in accordance with General Engineering Lahoratories

‘standard operating procedures. Please dirser

any questions to your Project Mansger, Valerie Davis at (803) 765-7391.

‘Rcvsewed By
l - )
|
1

217
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- ! -

R ' Form 1: Inorganic Analyses Data Sheet

SDG No.: F4BO4S ( Method Type: Tatal Metals
[Sample ID: 9809641-07 | [Client ID: 630421
Contract: SAIC00598 Lab Code: GEL Case Noz SAS No.:
Matrix:  SOIL | Date Received: 92188 Level: LOW
[% Solids: 91.00 H
Analytical
CAS No. Analyte Concentration Units C_ Qual M DL Instrument ID Run
7439-92-1 Lead 3.7 mghg P 0.16 TIAG] Trace2 ICPAES.  980924-1 —
Color Before: Clarity Before: Texture:
Color After: Clarity After: : Artifacts:
Cormnments:

179
V-33



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

630521
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS4B03S
Matrix: (soil/water) SOIL Lab Sample ID: 9809639-20
Sample wt/vol: 10.0 (g/mL) G Lab File ID: 20507
Level: (low/med) LOW Date Received: 09/21/98
% Moisture: not dec. 6 Date Ana_ljzzed: 10/02/98
GC Column: J&W DB-624 (PID) ID: 0.53 (mm) Diluticon Factor: 1.0
Soil Extract Volume: (ml) Soil Aliquot Volume: _  (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/%L. or ug/Kg} UG/KG Q
71-43-2«-ccm-mu- Benzene 2.1|0 U
108-88~3--—~re=m= Toluene 2.110
100-41-4--wmam-n Ethylbenzene 2.1(U $/
1330-20-7~-=-=-- Xylenes (total] 6.4|U
FORM I VOA

V-34
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s

1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

_ 630521

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS4B03S

Matrix: (soil/water) SOIL Lab Sample ID: $98096395-20

Sample wt/vol: 30.4 (g/mL) G Lgb File ID: 2M507

Level: (low/med) Low Date Received: 09/21/98

% Moisture: ¢ decanted: (Y/N) N Date Extracted:09/23/98

Concentrated Extract Volume: 1.00{mL) Date Analyzed: 05/25/98

Injection Volume: 3.0 (ul) Dilution Factor: 1.0

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

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 0
91-20-3----~--=- --naphthalene 3500 L)
91-58-7---~---.-2-chlorcnaphthalene 350U H
203-96-8-——-~u-- acenaphthylene 350U !
83-32-9~--mcouaa acenaphthene 350U
B6-73wF-ncmeaaun fluorene 350U
B5-01-8---womun- phenanthrene 350U
120-12-7-~----=u anthracene 350|U0
206-44-0~=-=-u—-- fluoranthene 35¢01|U
129-00-0---=-=-- pyrene 350U
B6-55-3-~--~~ ~=---benzo (a]anthracene 350U
218-01-9----=-u- chrysene 350U
205-99-2-—..~- ~--benzo (b} fTuoranthene 350|U
207-08-9~---u—- benzo (k} fluoranthene 35040
50-32-B-~---m--- benzo(a)pyrene 350|U
193-39-5-—cma._ indeno(l,2,3-cd]pyrene 350(U ,
53-70-3---=u- ---dibenz(a,h)anthracene 350|U -//
181-24-2-w---o- benzo(g,h,i)perylene 350|U \
FORM I sSV-1 QLM03.0

V-35
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Clienr: Science Applications Intemational Corp.

,' P.O. Box 2502
E 800 Oak Ridges Tumpike
| Osk Ridge, Temesses 37831
I ; Contact:  Ms. Lorene Rollins
| Project Description: CAP-Part A for UST Sites (Task Order No. 8)
i |
© ea SAICO398 Report Date: October 08, 1998 Page Lof 1
I
| | ’ Sample ID : 630521
. : LabID : 9809639.20
o Manrix : 8ail
i Date Coliected + 09/19/98
: Date Received : 09/21/98
Do Priority : Rontine
b ‘ Collector : Cliemt
| Parameter Qualfier  Result DL RL Units  DF AnalystDate Time Batch M
General Chemistry T Fol, Fog, T =
* Total Rec. Perro. Hydrocarbons 14.6 211 10.6 mghe 1.0 AAT 1000698 1100 132776 1
. .
{ M =Method "Method-Description
‘M1 EPA 418,1 Modified
b
Notes:

‘The qualifiers in tris report ere defined as follows:
NI indicates that the analyts was not detected at a concentration greater than the detection limir.

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detsction limit (DL).

U indicates that the analyte was not detected aca concenrration grester than the detection Limit,
}“ indicares that a quality contro] malyte recovery is curside of specified acceptance cxiteria,
This data report has been prepared and reviewed

iin accordance with General Engineering Laboratories

standard operating procedures, Please direce

Ay questions to-your Project Manager, Valeria Davis at (803) 769-7361.

‘Reviswed By

V-36
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Form 1: Inorganic Analyses Data Sheet

SDG Ne.: F54B03S Method Type: Total Menls
" [SampleID: 9809639-20 | [Client ID: 630521
Contract: SAIC00598 Lab Code: GEL Case No.: SAS No.:
IEIzi:rix: -SOIL IDate Received: 972198 Level: LOW
% Solids: 54.00
Analytical
CAS No. Analyte Concentration Units € Qual _N_I. DL Instrument ID Run
7439-92-1 Lead 71  mghkg P 0l6 TJAS! Trace? ICPAES 9809241 ==
Color Before: Clarity Before: Texture:
Color Aflter: Clarity Aftex: Artifacts:
Comments:

180
V-37



1A
* "VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

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

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

% Moisture: not dec. 8

GC Columm: J&W DE-624 (PID) ID: 0.53

Soil Extract Volume: (ml)

EPA SAMPLE NO.

630611

Lab Sample ID:
Lab File ID:
Date Received:

Date Analyzed:

SAS No.: NA SDG No.: FS4B03S"
9809635-09
2C3020
09/21/98

09/30/98

{mm) Dilution Factor: 1.0

Soil Aliquot Vo
CONCENTRATION UNITS:

lume:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 0

71-43-2ccccce_.. Benzene 2.2|U

108~88-3-vcucaao Toluene 2.20

100-41-4--u-no-o Ethylbenzene 2.2|U0

1330-20-7~-=~=-- Xylenes (total) 6.5|0
FORM I voa

V-38
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——

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

630611

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS4B03S

Matrix: (soil/water) SOIL Lab Sample ID: 9809639-09

Sample wt/vol: 30.4 {g/mL) G Lab File ID: 2M416

Level: {(low/med) LOW Date Received: 09/21/98

% Moisture: 8 decanted: (Y/N) N Date Extracted:09/23/98

Concentrated Extract Volume: 1.00(mL) Date Analyzed: 09/24/98

Injection Volume: 1.0 (ul) Dilution Factor: 1.0

GPC Cleanup: {(Y/N) W PE: 7.0

CONCENTRATION UNITS:
CAS NO. .COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20~3--------- naphthalene 358 (U L)
891-58~T7-=w=mwmun-a 2-chloronaphthalene 358|C \
209-96-8---~---—-~ acenaphthylene 358|0
83-32-9~cucmmaao acenaphthene 358 |0
B6-73 0T r e fluorene 35810
R - e phenanthrens 358|U
120-12-7—=e-ouo anthracene 358U
206-44-0----m=u_ £luoranthene ' 358 |0
L29-00-0--~n-u-- pyrene 3580
56-55-3-----vcna benzo{a)anthracene 358 |U
218-01-9--~~--~- chrysene 3580
205-99-2-~----~-benzo(b)Fluoranthene 358|U
207-08-9---womun benzo (k} £luoranthene 358|U
50-32-8-—-—-m-u- benzo(a)pyrene - 358U
193-39-5----~---indeno (1,2, 3-cd) pyrene 358|U
53-70-3----mm-mn dibenz (a,h)anthracene 35810
191-24-2--~-—-~- benzo (g, h, i)perylene 358|U \/
FORM I SV-1 OLM03.0

V-39
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Client: Science Applcations International Corp.

P.0, Box 2502
800 Oak Ridge Tumpike
Oak Ridge, Termesses 37831

Contacr: Ms. Lorene Rollins

v Prajeet Description: CAP-Part A for UST Sites (Task Order No. 8)
; cc: SAICO0598 Report Date: October 08, 1998 Page 1of1
3
; Sample ID ; 630611
' LebID : 980963909
Marrix : Soil
Date Collected + 09/19/98
Date Received 1 092108
Priority : Routine
Collector : Client
i Parameter Qualifier Result DL RL DF Analyst Date Time Batch M
‘General Chemistry UT Ftl)l) =1 3 T~
 Total Ree, Petro. Hydmocamrbans T 2.87 4215 109 10 AAT 10/06/98 1100 132776 1
| .
|
* M= Method Method-Description
PM1 P EPA 418.1 Modified
' ¢
]
Notas; | i

The qualifiers in this repart are defined as follows:

ND indicates that the analyte was not detected &t & concentration greater than the detection Hyuit.

U indicates that the analyte was not detected ar a concentration greater than the detection limit
[* indicates that a quality control analyts recovery is outside of specified acceptance criteria.

!Tbis data report has been prepared and reviewed
I‘in accordance with General Engineering Laboratories
jAtandard operating procedures, Please direct

any questions to your Project Manager, Valerie Davisat (803) 7697391,

i
'

Reviewed By

V-40

J indicates presence of analytc at » concentration less than the reponting limit (RL) and greater than the datection limir (DL).

+9809639-09*

-
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1A _ ErA SAMPLE NU.
VOLATILE ORGANICS ANALYSIS DATA SHEET

o 630621

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS4B04S

Matrix: (soil/water) SOIL Lab Sample ID: 9809641-03

Sample wt/vol: 10.0 (g/mi) G Lab File ID: 2BR508

Level: (low/med) LOW Date Received: 09/21/98

% Moisture: not dec. 19 Date Analyzed: 05/25/98

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

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

CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/Kg) UG/KG Q
71-43-2--~-- ----Benzene 2.510 lJ
108-88-3-----=-- Toluene 2.5{0
100-41-d4-rnwm—wua- Ethylbenzene 2.5|U0
1330-20-7-~-—-u- Xylenes (total) 7.4|U
FORM I VOA

V-41
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1B EPA SAMPLE NO.
-SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

AT 630621 L)
Lab Name: GENERAL ENGINEERING LABOR Contract: NA r
-Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS4B04S
© Matrix: (soil/water) SOIL Lab Sample ID: 9809641-03
Sample wt/vol: 30.1 (g/mL) G Lab File ID: TM504
.Level: (low/med) Low Date Received: 09/21/98
% Moisture: 19 decanted: (Y¥/N) N Date Extracted:09/23/98
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/25/98
Injection Volume: 1.0{uL) Dilution Factor: 4.0
GPC Cleanup: (Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
91-20-3----cmm naphthalene o 16400 l)
S1-88-F-ucemenan 2-chloronaphthalene 1640 (U
208-96-8~w--oo-. acenaphthylene 1540|U
B3-32-9+comenn acenaphthene 16400
B6~73-T7-neeee - ~-fluorene 1640|107
85-0]«f-ecmmo-n phenanthrene 1640|U
A20-312-7==cmee- anthracene 16400 3
206-84-0--ccue- fluoranthene 1640 |U f
129-00-0-m-mmu-- pyrene 16401T
56-55~3-rcmmmaun benzo (a) anthracene 1640|U
218-01-9--=u--n ~chrysene 1640(0
205-99-2---~-- bénzo (b) Tlucranthene 1640|U
207-08-9-~---~-- benzo (k) £luoranthene 1640 |U
50-32-B-~wc-mue-- benzo(a) pyrene 1640|U
153-39-5-—-na- indeno(1,2,3-cd] pyrene 16400
53-70~3---cmmmun dibenz (a,h)anthracene 1640 U
191-24-2--vean benzo(g,h,i)perylene 1640(U *f
FORM I §v-1 OLM03.0
103
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“Client: Science Applications Intemadonal Corp,
PO, Box 2502
| 800 Qak Ridge Tumpike
[ Ouk Ridge, Teanessee 37831
; Contact: Ms. Lorene Rollins
f Project Description: CAP-Part A for UST Sites (Task Onder No. 8)

]

i ce: SATCO0598 Report Date: Ociober O8, 1998 Page 1of1 -
P :
: [ Sample ID 1 630621 ~
0 : LabID : 980964103
. © Manix : Soil
| . Date Collected : 05/19/98
{ oo ; Datz Received : 09/2198
i ! I i Priority : Route
: | Collectar : Client
Parameter Qualifier  Result DL RL Units  DF AnalystDate Time Batch M
General Chemistry =Y, F45%, TP
gTomR:c. Petro, Hydrocerbons 173 / 245 124 mgky 10 AAT 100698 1100 132809 1
|
| M = Method Method-Description
M1 EPA 418.1 Modified
|
; |
Notes: |

The qualifiers in this report are defined as follows:

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

'J indicates presence of malyte ac 2 concentration less than the reporting limit (RL) and greater than the detection Jmiz (DL).
U indicates that the apalyte was not detectad at a concentration preater than the detection Hmic

!" indicg:.s that a quality eontrol malyte recovery is outside of specified acceptance criteria.

This data report has been prepared and reviewed

in accordance with Generel Engineering Labarawries

standard Gperating procedures, Please diract

eny questions to your Project Manager, Valerie Davis at (803) 769-7391.

i
H
i
‘
1

Reviewed By

T

i :
! “OANGLAY MW

213
V-43



orm 1: Inorganic Analyses Data Sheet

[ - el T ~ATIC!
SDG NeFMRusY Lt | U] Metbod Type: Total Metals
pOTy
W i .
[Sample [D: 980964(-03 | {Client ID: 630621
Contract: SAIC00558 Lab Code: GEL Case No.: SAS Na:
Matrix:  SOLL | Date Received: 92148 Level: LOW
Solids: 81.00 ]
Analytical
CASNo.  Analyte Concentration Un#s € Qual M DL  InstrumentID Run
7439-92-1 Laad 36.5 mpkg P 0.18 TIAG] Trace2 ICPAES 980924-1 -
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments;

V-44
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Fort Stewart UST CAP-Part A Report
UST 214, Building 1503, Facility [D #9-089015
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Fort Stewart UST CAP-Part A Report
UST 214, Building 1503, Facility ID #9-089015

SOIL ANALYTICAL DATA
OBTAINED DURING UST 214
CLOSURE ACTIVITIES
(August 1996)
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2960 Foster Creighton Dr,
B Q. Box 403566 ]
] Nashville, TN 37204-0566
Phone [-615-726-0177

ANOL YTICAL REFORT

DIRECTDR U.S5. ARMY CDRFS ENG. 5394
CESAD LABORATORY
&11 SOUTH COERE DRIVE Lab Number: 96—-R047532

MARLETTA, GA 30060-3172

Sample ID: 29481 BlO1-TKE14-21 Date Collected: 8/ 1/96
Project: CALL #124 Time Collected: 10:30
Project Name: Date Recesived: B/ 3/96&
Sampler: BOEEBI THORN Time Received: B8:30
State Certification: Sample Type: Soil

Site I.D.:

£ DUALTTY COKTROL DATA

surrogate Recoveries

Surrogate X Recovery Target Range
BNf Surrogate, Phenei d5 B2.0 10 - 115
B¥R Surrogate, 2-Flusrophensi 82.0 20 - 121
BNA Surrooate, 2,4,4-Tribromschenol 118, 19 - 122

Due to sample matrix, semivolatile results were elevated.

Reoowt Aosroved Bys W D Reoort Date: B/14/9

Theodore J. Duello, Ph.D.
Michael H. Dunn, M.S.
Banny B. Hale, M.S.
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2960 Foster Creighton Dr.
B Q. Box 40566
Nashwille, TN 37204:0566

Phone {-615-726-0177 AMNAL.Y T ICAL. REFORT

DIRECTOR U.S. ARMY CORFS ENG, S394

CEZAD LAEBORATORY

611 SOUTH COEE DRIVE

MARIETTA. BA 30060-3172

PL&-AO47S3E

29681 8101-TKZ214-51 Lab Number:

FT. STEWART

Sample Location:

Sampler: BOEBBI THORN

Date Collected: 8/ 1/9& Date Received: B/ 3/9&
Time Collected: 10:30 Time Received: B8:30
Sample type: Soil
UNDERGROUND STORAGE TANK RESULTS
Dil

/te Result Units POL Factor Date Time  Analyst Methad
Bencene 4 0112 mg/kg D.112 ) B/ &/96 4:09 S. Wani 8020
Toluene L 0.112 mo/kg 0112 1 8/ &/96 4:09 8. Wani 8020
Ethylbenzene < 0.112 mg/ka 0.112 1 8/ 6/96 4:09 5. Wani 8020
Xvlenes, total 0.t maskg 0.1l 1 8/ 6/946 4:0%9 8B, Wani 8020
Fetroleum Hydrocarbons, IR 394, mg/kg 11.2 1 B/ 5/96 16:00 M,Himelick 418.1 M

Sampie Extraction Data

BNA's Extraciz- b Nt extracteds i0.0 g2 Extract Volusa. vew o

#  QUALITY CONTROL DATA #2

Surrogate Recaveries

Surrcgate ¥ Recovery Target Range
6RO Surrogate, soil 3. a0 - 130

% Surrogate, Nitrobenzene 8.0 23 - (28
& 8urr.y 2-Fluarebioheny] 94.0 30 - 115
BNA Surrogaie, Terpnenyl dl4 108, 8 - 140

- V.52



T A e eederaae b mlaeie A ot A e

2960 Faoster Creighton Dr.
B Q. Box 30566

Nashvitle, TN 37204-0566 _
: P:;n:lt-c615«?26-0l77 AMNMAL Y TICAL REFORT

DIRECTOR U.S. ARMY CORFS ENG. S394
CESAD LABORATORY

611 SOUTH CCEE DRIVE

MARIETTA, BA 20060-3178

Sample Location: 294631 B101-TEE14-51 i.ab Number: F&4-Q047532
FT. STEWART

Sampler: BUOBBI THORN
Date Collectedr 8/ 1/94 Date Received: B/ 3/9&6

Time Collected: 10:30 Time Received: 8:30

Sample type: Sovil

SEMIVOLATILE ORGANICS and PESTICIDE/PCB's

A--~1lyte Result Flag DF Units Date Time Analyst Meth

Indeno(1,2,3-cd)apyrense 1120 u 1 ug/kg 8/10/94 &:21 M.Goodrich 8270B
Issphorone 1120 u | ug/kg 8/10/94 121 M.Goodrich 8270E
2-Methylnaphthalene 1120 u i ug/ kg ‘B/710/95  &:2! M.Goodrich B270B
2-Mathylphenol i120 u L ug/ kg 8/10/96 6:21 M.Goodrich B270B
m.n—-Methylphenol . 1120 u 1 ug/ kg 8/10/94 6:E2! M.Goodrich 8270F
Naphthalene 1120 U 1 ua/kg B/10/94 4:2! M.Goodrict 82708
2-Nitroaniline 2810 u 1 ug/kg 8/10/96 6121 M.Goodrich B8270F
3-Nitroaniline £810 u 1 ug/kg 8/10/94 63121 M.Boodrich 8270B
4-Nitroaniline 2810 U 1 ua/kg 8/10/94 &321 M.GBoodrich BR70B
Nitrobenzene 1120 u i ug/kg B8/10/96 &:21 M.Goodrich 82708
2-Hitroshenal - il u 1 ug/kg B/10/96 .2l i lowdi ich 8270B
4—Nitrophenol 2e1o u 1 ug/kg 8/10/96 6121 M.Boodrich 82708
M-nitrosodi-n—propylamine 1120 1] 1 ug/kg 8/10/96 &:21 M.Boodrich 8270H
M-nitrosodiphenylamine 1120 U i ug/ky 8/10/94 &:21 M.Boodrich B270B
Pentachlorophenal 2810 u 1 ug/kg 8/10/94 &:2! M.Boodrich 8270R
Fhenanthrene 1129 u i ug/kg 8/10/96 &:281 M.Boodrich 82708
Faenol 1120 u 1 ug/kg 8/10/96 4:21 M.Goodrich B270K
Fyrene 1120 U 1 ug/kg B/10/96 &:21 M.Goodrich 82708
Bis(2-ethylhexyl )phthalate 1120 u 1 ug/kg 8/10/946 &:2! M.Goodrich 8270F
1,2,4-Trichlovobenzene. 1120 U 1 ug/kg 8/10/96 &:21 M.Goodrich B8270B
2.4,5-Trichlorenhenal 2810 U 1 ug/kg B/10/96 &:2! M.Goodrich B270R
2,4,4=Trichlorophenol 1120 u 1 ug/kg B8/10/96 &:R! M.Goodrich SR70B
- -action, BNA,s Comoleten ug/ kg B8/ 5/96 14:44 C.Gerenser 3550

V-33
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2960 Foster Creighion D,
PO. Box 40566

i Nashvilte, TN 37204-0566
 Phanc 1-615-726-0177 ANAL YT ICAL REFORT

DIRECTOR U.S. ARMY CORPS ENG. S294
CESAD LABIRATORY

&11 SOUTH CCER DRIVE

MARIETTA, GA 20060-3172

Sample Locations: 29481 8i10i-TKS14-S1 Lab Number: ?6-p047%32
FT. STEWART

Sampley: BOBEI THORN
Date Collected: 8/ 1/94 Date Received: B8/ 3/9&
Time Collected: 10:30 Time Received: B8:30

Sample type: Soil

SEMIVOLATILE ORBANICS and PESTICIDE/PCE's

te " Result Flag DF Units Date Time Analyst
2-Chloroohencl 1120 1} 1 ug/kg B/10/96 &:21 M.Goodrich
4-Chlorophenylphenylether 1120 y 1 ua/kg B/10/96 6121 M.Goodrich
Chrysene 1120 U 1 ug/kg 8/10/94 6:21 M.Goodrich
Dibenzofuran 1120 u 1 ug/kg 8/10/96 6:21 M.Goodrich
Dibenz (a,h)anthracene 1120 b 1 ug / kg B/10/94 4:81 M.Goodrich
1,2-Dichlorobenzene 1120 U 1 ug7kg 8/10/94 4:21 M.Goodrich
ly3-Dichlorobenzene 1120 u 1 ug/kao 8/10/94 &:81 M.Goodrich
1,4-Dichlorotienzene 1120 U 1 ug/kg B8/710/96 6:21 M.Goedrich
3,3'-Dichlorobenzidine 2250 u i ug/kg 8/10/96 6:21 M.Goodrich
244-Dichloropnenol 1120 u 1 ug/kag B/10/94 6:21 MiBoodrich
Liswivaunthalate 1120 w . wii / %a B/10/986 6:21 M.Goodrick
2,4-Dimethylphenol 1120 u 1 ug/kg B/10/96 b:21 M.Goodrich
Dinethylphthalate 1120 u 1 ug/kg 8/10/96 6:21 M.Goodrich
Di-n-butylphthalate 1120 u 1 ug / kg 8/10/96 6:21 M.Boodrich
4,4-Dinitro-g2~-methylphenal 2810 u 1 ug/kg 8/10/946 6&:21 M.Boodrich
2,4-Dinttrophencl 2810 u 1 ug/kg 8/10/96 &6:21 M.Goodrich
2.4-dinitrotoluene 1120 U 1 ug7/ kg B/10/96 &:21 M.Boodrich
2,6-Dinitrotoluene 1120 U 1 ug/kag B/10/96 6:21 M.Goodrich
Di-n-oetylphthalate 1120 U 1 ug/kg 8/710/96 6:21 M.Goodrich
Fluoranthene 1120 u 1 ug/ kg B/10/946 &:21 M.Goodrich
Fluorena 1120 U 1 ug/kg B/10/96 &:21 M.Goodrich
Hexschlorobenzene 1120 u 1 ug/kg 8/10/96 b:81 M.Goodrich
F vlorobutadiene 1120 u 1 ug/ka B/10/94 6:21 M.Boodrich
he..wofilorocyclopentagiene 1120 U i ug/ kg 8/710/9&6 4:21 M.Goodrich
Henacnloroethane 1120 u 1 uq/kg 8/10/956 412! M.Boodrich

V-54
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B270F
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8270E
8270k
BE70%
82708
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SPELIALIZEL AssAY D I,

2960 Foster Creighton Dr.
P Q. Box 40566

Nastville. TN 37204-0566
P::n:'i-eﬁls.vza.om ANALYTICAL REPORT

DIRECTOR U.S. ARMY CORFS ENG. S394
CEZAD LABORATORY

611 SOUTH CCRB DRIVE

MARIETTA, BA 30Q&0-3172

Sample Location: P9451 Bl01-TKE14-51 Lab Number: 26—-A047332
FT. STEWART

Sampler: BOBBI THGRN

Date Collected: B8/ 1/94 Date Received: 8/ 3/9&6

Time Collected: 10:30 Time Received: 8:30

Sample type: Soil

"canics Reference Data

BNA Blank o7480EBB
E 3 Tune, BNA DF(809B
Ca_.bration Check, BNA CCo8098

Percent solids: 89.0

SEMIVOLATILE ORGANICS and PESTICIDE/PCE's

Analyte Result Flag DOF Units Date Time Analyst Method
Acananhthene 1120 u 1 ug/kg 8/10/94 4:81 M.Goodrich B270B
Acenaphthylene 1120 u 1 ua./kg 8/10/94 &:21 M.Bordrich 2270B
ANthraccuc 1120 U 1 N - 10/96 4:121 M.Goedrich B270E
Benzo{alanthracene 1120 U 1 us/kg 8/10/96 &6:21 M.Goodrich B270B
Benzo (a)pyrene 1120 u 1 ua/kag B/10/96 6&:21 M.Goodrich B270F
Benzo(b)fluoranthene 1120 u 1 ug/kg 8/10/946 &:21 M.Goodrich 8R270B
Benzo(g,h,1)perylene 1120 U 1 ug/kg B/10/96 4:2! M.Goodrich BR70E
Benzo (k}Tluoranthene 1120 y 1 ua/ka 8/10/986 -&:21 M.Goodrich BR70B
4~Bromoophenylphenylether 1120 u 1 ua/kg 8/10/96 &6:21 M,Geodirich 8270R
Butvlbenzylohthaiate 1120 u 1 ug/kg 8/710/74 4321 M.Goodrich 8270B
Earbazole 1120 u 1 ug/kg 8/10/96 6:21 M.Goodrich 8270B
4-Chloro-3-methylphenol 1120 u 1 ug/kg 8/10/96 &:21 M,Boodrich 8270B
4-Chloroaniline 1120 u 1 ug/ka B/10/94 &:21°'M.Goodrich B270F
bis(2-Chloroethoxyimethane 1120 U 1 uga/kg B/10/96 6:21 M,.Goodrich 9270F
&-Chloroethylether 1129 u 1 ug/ka 8/10/96 b4:21 M.Goodrich 8270
bim(@-Chloroisopropyl jether 1120 u 1 ug/ kg 8/10/96 &:21 M.Goodrich 8270B
c-Chlovonaonthalene 1120 U 1 ug /g B/10/94 &:2]1 M.Booarich S270F
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APPENDIX VI

ALTERNATE THRESHOLD LEVEL (ATL)
CALCULATIONS
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The contaminant concentrations in soil did not exceed their respective soil threshold levels except for the
one closure sample with an clevated benzene detection limit. Thus, no alternate threshold Ievels were
calculated.

The maximum benzene concentration in groundwater was 37.1 pg/L in May 1998. The modeling of
benzene estimated dilution attenuation factors (DAFs) of 1.0 for the sanitary sewer, 371 for the drainage
ditch, and infinity for Mill Creek. Thus, the benzene ACL associated with the sanitary sewer is 5 pg/L
and the drainage ditch is 1855 pg/L. The results of fate and transport modeling are presented in
Attachment C.
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APPENDIX VII

MONITORING WELL DETAILS
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Monitoring wells were not installed as part of the CAP-Part A investigation. Temporary piezometers.
were installed at the UST 214 site for the determination of free product. Refer to Figure 5 (Appendix I)
for locations and screened intervals.

App06/SC/FTS/UST214A VII-3




AppU6/SC/FTS/UST214A

Fort Stewart UST CAP-Part A Report
UST 214, Building 1503, Facility ID #9-089015

THIS PAGE INTENTIONALLY LEFT BLANK

VII-4









Fort Stewart UST CAP-Part A Report
UST 214, Building 1503, Facility ID #9-089015

APPENDIX VIII

GROUNDWATER LABORATORY RESULTS
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TABLE VIII-A. Summary of Groundwater Analytical Results

Station: In Stream 63-01 63-02 63-03 63-04
Sample ID: Federal Water 630112 630212 630312 630412
Screened Interval (ft BGS): SDwWA ‘Quality 3.0-8.0 1.0-11.0 0.0-95 0.0-8.38
Collection Date: MCLs! Standards’ | 9-May-98 9-May-98 19-Sep-98 19-Sep-98
Units: (ug/L) (ug/L) (ug/L) {ug/L) {ug/L) (ug/L)
VOLATILE ORGANIC COMPOUNDS

Benzene 5 71.28 371 = 116 = 2 U 2U
Toluene 1000 200000 18.9 = 23 = 20U 2 U
Ethylbenzene 700 28718 272 = 2U 2 U 2 U
Xylenes, Total 10000 NRC 209 = 45 ] 6 U 6 U
POLYNUCLEAR AROMATIC HYDROCARBONS

2-Chloronaphthalene NRC NRC 11.8 U 109 U 426 U 106 U
Acenaphthene NRC NRC 11.8 U 10.9 U 426 U 10,6 U
Acenaptithylene NRC NRC 11.8 U 109 U 42,6 U 106 U
Anthracene NRC 110000 i11.8 U 109 U 426 U 106 U
Benzo(a)anthracene NRC 0.0311 11.8 U 10.9 U 426 U 10.6 U
Benzo(a)pyrene 02 0.0311 1183 U 109 U 426 U 10.6 U
Benzo(b)luoranthene NRC NRC 11.8 U 10.9 U 426 U 10.6 U
Benzo(g,h,i)perylene NRC NRC 118 U 109 U 426 U 10.6 U
Benzo(k)fluoranthene NRC 0.0311 118 U 109 U 426 U 10.6 U
Chrysene NRC 0.0311 118 U 169 U 426 U 10.6 U
Dibenzo{a,h)anthracene NRC 0.0311 118 U 109 U 426 U 10,6 U
Fluoranthene NRC 370 11.8 U 10.9 U 426 U 106 U
Fluorene NRC 14000 05 1] 109 U 426 U 106 U
Indeno(1,2,3-cd)pyrene NRC 0.0311 1.8 U 109 U 426 U 10.6 U
Naphthalene NRC NRC 423 = 35 ] 426 U 10.6 U
Phenanthrene NRC NRC 0.99 3 109 U 42,6 U 10.6 U
Pyrene NRC 11000 118 U 109 U 426 U 106 U
NOTES:

May 1998 sampling was performed prior to the new CAP-Part A guidance that was published in May 1998, thus, the
new SW-846 analytical methods were not used during that sampling event.

Contract for September 1998 sampling event was issued prior to the new CAP-A guidance published in May 1998,
thus the new SW-846 analytical methods were nof. used during that sampling event.

Analytical data for QA/QC sample 630714 (duplicate) are contained within this appendix, but are not summarized in this
table.

Elevated PAH detection limits are a result of associated organic content such as TPH or other organic compounds: During
cxtraction of the PAH compounds, all other organic compounds are extracted, causing 2 wide range of organic
compounds to be present; thus, the target PAHs become smail peaks in the chromatograph. As a result, the laboratory
dilutes the concentrate, in turn elevating the detection lmit.

1" U.S. Environmental Protection Agency Safe Drinking Water Act Maximum Contaminant Level

7 GAEPD water quality standards (Chapter 391-3-6.03)

Bold values exceed MCLs
Laboratory Qualifiers
U Indicates the compound was not detected above the reportéd quantitation limit.
uJ Indicates that the compound was not detected above an approximated sample quantitation limit.
J Indicates the value for the compourid is an estimated value.

= Indicates the compound was detected at the concentration reported.
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TABLE VHI-A. Summary of Groundwater Analytical Results (continued)

Station: In Stream 63-05 63-06 63-07 63-07
Sample ID: Federal Water 630512 630612 630712 630722
Sample Interval: SDWA Quality 0.0-82 0.0-9.6 6.0-10.0 13.0-14.0
Collection Date: MCLs' Standards® | 19-Sep-98 19-Sep-98 19-Sep-98  19-Sep-98
Units: (ug/L) {ug/L) {ug/L) (ug/L) (ug/L) (ug/L)
VOLATILE ORGANIC COMPOUNDS
Benzene 5 71.28 2 U 2U 248 J 2U
Toluene 1000 200000 2 U 2 U 85 = 2 U
Ethylbenzene 700 28718 2 U 2 U 39 = 2 U
Xylenes, Total 10000 NRC 6 U 6 U 214 = 115 =
POLYNUCLEAR AROMATIC HYDROCARBONS.
2-Chloronaphthalene NRC NRC 11 Ul 10.6 U 426 U 10 U
Acenaphthene NRC NRC 11 Ul 106 U 426 U 10 U
Acenaphthylene NRC NRC 11 UJ 106 U 426 U 10 U
Anthracene NRC 11000¢ 11 UJ 106 U 426 U 10 U
Benzo(a)anthracene NRC 0.0311 11 UJ 10,6 U 426 U 10 U
Benzo(a)pyrene 0.2 0.0311 11 U 10.6 U 42,6 U 10 U
Benzo(b)fluoranthene NRC NRC 11 W 10,6 U 426 U 10 U
Benzo(g,h,i)perylene NRC NRC 11 UJ 106 U 426 U 10 U
Benzo(k)fluoranthene NRC 0.0311 11 Ul 10,6 U 426 U 10 U
Chrysene NRC 0.0311 11 UJ 106 U 426 U i0c U
Dibenzo(a,h)anthracene NRC 0.0311 11Ul 106 U 426 U 10 U
Fluoranthene NRC 370 11Ul 10.6 U 42,6 U 10 U
Fluorene- NRC 14000 11 UJ 10,6 U 426 U 10 U
Indeno(1,2,3-cd)pyrene NRC 0.0311 11 UJ 10.6 U 426 U 10 U
Naphthalene NRC NRC 11 UJ 10.6 U 68 = 7.1 1
Phenanthrene NRC NRC 11 Ul 10,6 U 426 U 10 U
Pyrene NRC 11000 11 UJ 106 U 426 U 10 U
NOTES:

May 1998 sampling was performed prior to the new CAP-Part A guidance that was published in May 1998, thus, the
new SW-846 analytical methods were not used during that sampling évent.

Contract for September 1998 sampling event was issued prior to the new CAP-A guidance published in May 1998,
thus the new SW-846 analytical methods were not used during that sampling event.

Analytical data for QA/QC sample 630714 (duplicate) are contained within this appendix, but are not summarized in this
table,

Elevated PAH detection limits are a result of associated organic content such as TPH or other organic compounds. During
extraction of the PAH compounds, all other organic compounds are extracted, causing a wide range of organic
compounds to be present; thus, the target PAHs become small peaks in the chromatograph. As a result, the laboratory
dilutes the concentrate, in turni elevating the detection limit.

' 1.8, Environmental Protection Agency Safe Drinking Water Act Maximum Contaminant Level

? GA EPD water quality standards (Chapter 391-3-6.03)

Bold values exceed MCLs

Laboratory Qualifiers

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

= Indicates the compound was detected at the concentration reported.
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VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

630112

Lab Name: GENERAL ENGINEERING LABOR Contract: Na

Lab Code: N2

Case No.: NA

Matrix: (soil/water) GROUNDHZ20

Sample wt/vol:

Level: {low/med)

10.00 (g/ml} ML

% Moisture: not dec.

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

LOW

SAS No.: NA SDG No.: FS4013W

Lab Sample ID: 9805307-02
Lab File ID: 2J1041
Date Received: 05/11/98
Date Analyzed: 05/19/98

(mm) Dilution Factor: 2.0

Soil Extract Veolume: {ml) Soil Aliquot Volume: (uL
CONCENTRATION UNITS:
Cas NO. COMPQUND {ug/L or ug/Kg) UG/L Q
71-43-2--~~-----Benzene 37.1 =
108-88-3--~-=w- Toluene 18.9 _
100-41-4--v-e—muo Ethylbenzene 27.2
1330-20-7-wcmm-=n Xylenes (total] 200|F

oA
DATA VALIDATION s
COPY

FORM I VOA
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1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

630112 *

Lab Name: GENERAL ENGINEERING LABOR Contract: NA }

Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS401L0W

Matrix: (soil/water) GROUNDH20O Lab Sample ID: 9805302-14

Sample wt/vol: 850.0 (g/mL) ML Lab File ID: 2T421

Level: (Low/med) LOW Date Received: 05/11/98

% Moisture: decanted: (Y/N) Date Extracted:05/12/98

Concentratred Extract Volume: 1.00 (mL) Date Analyzed: 05/15/98

Injection Volume: 1.0 (ulL) Dilution Factor: 1.0

GPC Cleanup:  (v/1) MOATA MQ\H@AT'ON

OPY  CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0
91-20-3-=mc-oom naphthalene 42.3 —
91-58-Tw-uoun ---2-chloronaphthalene 11.81T LA
209-96-B--«u-——- acenaphthylene 11.8(U {
B3-32-9ccccoun acenaphthene 11.8|U e
B86-7T3-T-ccmemaa fluorene 0.50}J =
B5-01-8~--------phenanthrene 0.99(J ~
120-12-7~===cu-n anthracene 11.8|U LA .
206-44-0=~m=n-m-m fluoranthene _ 11.8|U )
129-00~0--~== = - =-pyrene 11.8|0
56-55-3-cunanuan benzo (a) anthracene 11.8]U
218-01-9--cumnmn- chrysene 11.8(U
205-99-2-——n-- benzo (b} flucranthene 11.B|U
207-08-9m-mmmmn benzo (k) fluoranthene 11.8(U
50-32-8--~~-—=~=~ benzo (a) pyrene 11.8|U
193-39-5--wu-- --indeno (1, 2,3-cd)pyrene 11.8{U
53-70-3----~——-- dibenz (a,h)anthracene ' 11.8|U
181-24-2---~—-—-- benzo{(g,h,i)perylene 11.81{0
FORM T SV-1 QLM0O3.0
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1a
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: GENERAL ENGINEERING IAROR Contract: Na 630212
Lab Code: NA Case No.: NA SAS No.: Na SDG No.: FS4013W
Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9805307-07
Sample wt/vol: 10.00 (g/ml) ML Lab File ID: 271017
Level: {low/med) LOW Date Received: 05/11/98

% Moisture: not dec. Date Analyzed: 05/19/98

GC Column: J&w DB-624 (PID) ID: 0.53 {mm)
Soil Aligquot Volume:
CONCENTRATION UNITS:

Soil Extract Volume: (ml)

Dilution Factor: 1.0

CAS NO. COMPQUND (ug/L or ug/Kg) UG/L Q
71-43-2c e Benzene 11.6
108-88+3----- —=--Toluene’ 2.3
100-41-4----—--_ Ethylbenzene 2.0
1330-20-7T=-newe-q Xylenes (totzly. 4.5
DATA VALIDATION
COPY
FORM I VoA

VIII=7
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1iB
SEMIVELATILE ORGANICS

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Case No.:

Matrix: (soil/water) GROUNDH20
Sample wt/vol:
(low/med)

Level : LOW

% Moisture: decanted:
Concentrated Extract Volume:
Injection Volume:

GPC Cleanup: {(Yy/N) N

NA

920.0 (g/mL) ML

ANALYSIS DATA SHEET

EPA SAMPLE NO.

630212 )
SAS No.: NA SDG No.: FS4010W
Lab Sample ID: 9805302-18
Lab File ID: 2T509
Date Received: 05/11/98
/Ny Date Extracted:05/12/98
1.00(mL) Date Analyzed: 05/15/98

CONCENTRATION UNITS:

1BA1~FA VALIDAT'O_MJi:LUtion Factor: 1.0
*CAPY

CAS NO. COMPOUND (ug/L or ug/Kg)} UG/L
91-20-3-—c—mmmm- naphthalene 3,513 I
91-58-7--==~----= 2-chloronaphthalene 10.9{0 LA
209-86-8--~===~ ~-acenaphthylene 10.9U '
83-32-9----nmen- acenaphthene 10.9!0
B6~73-T-m-m——-—~ fluorene 10.9|U _
85-01-B=--—-====~ phenanthrene 10.9|0
120-12-7-~-—=--- anthracene 10.91U0
206-44~0----~~ —=fluoranthene 10.9{U0 ‘
125-00-0~=--~ ---pyTrene 10.8|U N)
56-55~3-~~------benzo(a)anthracene 10.91U
218-01-9---~-=--~ chrysene i10.9jU0
205-99-2--~~~~ ~-benzo (b) Iluoranthene 10.8|U
207-08-9----=n=~ benzo (k) fluoranthene 10.9|U
50~32-8--m-w==== benzo (a) pyrene 10.9|U
193-389-5-cnmnu- indeno (1,2, 3-cd) pyrene 10.910
53-70-3~---—---- dibenz (a, h)anthracene 10.940
191-24-2------—- benzo(g,h, i1)perylene 10.9jU N/
FORM I SV-1 OLMD3.0
)
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1ia EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

630312
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: NaA Caze No.: NA SAS No.: NA SDhG No.: FS4BOSW
Matrix: (goil/water) WATER Lab Sample ID: 980%642-03
Sample wt/vol: 10.00 (g/ml} ML Lab File ID: 2B208
Level: (low/med) LOW Date Received: 09/21/98
% Moisture: not dec. Date Analyzed: 03/22/98
GC Column: J&W DB-624 (PID) ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ml} Soil Aliquot Volume: (uL
CONCENTRATION UNITS:
CAS NO. COMPCOUND (ug/L or ug/Rg) UG/L Q
71-43-2 - Benzene 2.0|0 u
108-88-3 - Toluene 2.0|U
100-41~4---cuo Ethylbenzene 2.0|U
1330-20-7--=-~~- Xylenes (total] 6£.0|U
FORM I VoA
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- 1B HERA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

630312
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS4BO1W
Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9809637-18
Sample wt/vol: 940.0 ({(g/mlL) ML Lab File ID: 48209
Level: (low/med) Low Date Received: 09/21/98
% Moistuzre: decanted: (Y/N) Date Extracted:08/22/98
Concentrated Extract Volume: 1.00{mL) Date Analyzed: 09/29/98
Injection Volume: 2.0 (ul} Dilution Factor: 4.0
GPC Cleanup: (Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0
91-20-3-~-------naphthalene 42.6{U0 U
91-58-T-mm-=nmo= 2-chloronaphthalene 42 6|0
209-86-8---=cw—- acenaphthylene 42.6 |0
83-32-9-=-mr—m~- acenaphthene 42.6[U
B6-73-7----~-==-~fluorene 42.6 (U
o R ~phenanthrene 42.6 (U
120-12-7--~----~ anthracene 42.60
206-44-0Q<u--m- ==-fluoranthene 42.61U0
128-00-0wvmw===- pyrene 42.61|U
56-55-3-c-mmm—- benzo{a) anthracene ' 42.6 |0
218-01-9--------chrysene - _ 42.6)0
205-99-2---~~~=- benzo (b) fluocranthene 42.6|U
207-08=9~ume—=muu benzo (k) flucranthene 42.6|u
50-32-8-----—--—- benzo(a)pyrene 42.6|U0
193-39-5---~-~-~- indeno(1,2,3-cd) pyrene 42.6|U
53-70-3---————--- dibenz{a,h)anthracene 42.6|U
191-24-2-——r—wm- benzo(g,h,i)perylene 42 .60
\\L
FORM I SV-1 OLM03.0
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T 1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

630412
sab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS4BO6W
Matrix: (soil/water) WATER Lab Sample ID: 9809645-17
Sample wt/vol: 10.00 (g/ml) ML Lab File ID: 2B401C
Level: (low/med)  LOW Date Received: 09/21/98
% Moisture: not dec. Date Analyzed: 09/24/98
GC Column: JeW DB-624 (PID) ID: 0.53 {mm) Dilution Factor: 1.0
Scil Extract Volume: {ml) Soil Aliguot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/Kg) UG/L o)
71-43-2--wcccon- Benzene 2.0/U U
108-88~3~—------ Toluene 2.010T
100-41-4---mu-u -Ethylbenzene 2.0(T
1330-20-7===v==- Xylenes (total) 6.0(T
FORM I VOA
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Lab Name:
Lab Code: NA

1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

GENERAL ENGINEERING LABOR Contract:

Cage No.: NA SAS No.: NA

EPA SAMPLE NO.

Na

630412

SDG No.:

FS4B0O2W

Matrix: (scoil/water) GROUNDH20 Lalb Sample ID: 9809638-12

Sample wt/vol: 940.0 (g/mL) ML Lab File ID: 8M521

Level: (low/med) LOW Date Received: 09/21/98

% Moisture: decanted: (Y/N) Date Extraéted:09/22/98

Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/25/98

Injection Volume: 1.0 (uk) bilution Factor: 1.0

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

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L
81-20-3cscsucnn-n naphthalene 10.6|U )
91-58-7--------- 2-chloronaphthalene 10.6|U
208-96-8-------- acenaphthylene 10.6|U
83-32-9-wuw- -=---acenaphthene 10.6(0U
86-73-T-~-=w=m— ~-fluorene 10.6|0U
85-01-B------~=-- phenanthrene 10.6|U
120-12-7------=-=~ anthracene 10.6 (U
206-44-0-~-~~~-~---fluoranthene 10.6 U
129-00-0----~-~- ~pyreane 10.6|U0
56-55-3~—-—--=~== benzo (a) anthracene -10.610
2i8-01-9--~----- chrysene 10.610U
205-99-2~---r o=~ benzo (b) flucranthene 10.610
207-08~9-=——--on= benzo (k) £lucranthene 10.6|U
50-32-8B-~-mrmm~-- benzo (a) pyrene 10.6|U
193-39-5------ == indeno (1, 2,3-¢cd)pyrene 10.6|D
53-70-3crccmmman dibenz {(a,h}anthracene 10.6|0U
191-24-2---~=-==-benzo{g,h,i)perylene 10.6|U 4
FORM I SV-1 QLM03.0

VIII-14

R

73



EPA SAMPLE NO,

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET
630512
Lab Name: GENERAL ENGINEERING LABCR Contract: NA
Labk Code: Na Case No.: Na SAS No.: NA SDG No.: FS4305W
Matrix: (soil/water) WATER Lab Sample ID: 9809642-02
Sample wt/vol: 10.00 (g/ml) ML Lab File ID: 2B207
Level: (low/raed) Low Date Received: 09/21/98
% Moisture: not dec. Date Analyzed: 05/22/98
GC Column: J&W DB-624 (PID) ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: {ml) Soil Aliquot Volume: {ul
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L o]
71l-43-2--~-ccue Benzene 2.0|0 v
108-B8-3--—-na--- Toluene 2.010
100-41-4----ou-- Ethylbenzene 2.0|0
1330-20-7----- --Xylenes (total) 6.0|U
FORM I VDA

VIIi-15

35




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SEEET
: 630512RE M)
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS4B0O2W
Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9809638-03
Sample wt/vol: 805.0 (g/mL) ML Lab File ID: 1N408
Level: {low/med) LOW Date Received: 09/21/58
% Moisture: decanted: (Y/N) Date Extracted:09/29/98
Concentrated Extract Volume: 1.00 {mL) Date Analyzed: 10/01/98
Injection Volume: 1.0 (ul) Dilution Factor: 1.0 (Jfgjz
GPC Cleanup: (Y/N} N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0
91-20-3---------naphthalene _ 11.0|U g/l
91-58=T-=wmmmnan 2-chloronaphthalene_ 11.0|0
209-96-8-----w=-= acenaphthylene ' 11.0|0
B3-32-9-rmemmn- ~acenaphthene 11.0|0
B6-73-7T--—-----~-- fluorene 11.0|0
B5-0L-8m-m-mmmmm phenanthrene 11.0]|0 ,
120-12-T=meemmam anthracene 11.0(0 J
206-44-0---m-omm flucranthene 11.0/[0 .
129-00-0---~-—-- pyrene 11.0{U
56-B5~-3-—------- benzo (a) anthracene 11.06|0
218-01-9--ww-euee- chrysene 1>.00
205-89-2-------- benzo (b)) Iluoranthens 11.0[0
207-08-9-rwmemme— benzo(k} fluoranthene 11.0|0
50-32-8--mm-mamu-a benzo(a)pyrene 11.0|0
193-39-5-mcm-mmm indeno(1, 2, 3-cd)pyrene 11.0|T
53-70-3=————-- --dibenz (a,h)anthracene 11.0|0C
191-24-2-------- benzo(g,h,i)perylene 11.¢(0 v o
FORM I &V-1 OLM03.0

VIII-16

77



o B

1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

630612
Lab Name: GENERAL ENGINEERING LABOR Contract: Na
Lab Code: Na Case No.: NA SAS No.: NA SDG No.: FS4B(OSW
Matrix: (soil/water) WATER Lab Sample ID: 9809642-01
Sample wt/vol: 10.00 (g/ml) ML Lab File ID: 2B206
Level: {low/med) LOW Date Received: 09/21/98
% Moisture: not dec. Date Analyzed: 09/22/98
GC Column: J&W DB-624 (PID) ID: 0.53 {mm) Dilution Factor: 1.0
Soil Extract Volume: {ml) Soil Aliquot Volume: {(uL:
CONCENTRATION UNITS:
CAS NoO. COMPOUND {(ug/L or ug/Kg) UG/L Q
71-43-2-ccmmaan Benzene 2.010 ()
10B-88-3cvcmcana Toluene 2,010
100-421-4---uemua Ethylbenzene 2.0(U
1330-20-7-------Xylenes {totII) 6.0|07
FORM I VOA

VIII-17




13 EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

€30812

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: WA Case No.: NA SaS No.: NA SDG No.: FS4B0O2W

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9809638-01

Sample wt/vol: 940.0 (g/mL) ML Lab File ID:  8M510

Level: (Low/med) LOW Date Received: 09/21/98

% Moisture: decanted: (Y/N) Date Extraéted:os/zz/BB

Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/25/98

Injection Volume: 1.0 {ul) Dilution Factor: 1.0

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

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L 0
91-20-3~-=~= ----naphthalene _ 10.61|0 t)
91-58-F--mmemm—— 2-chloronaphthalene 10.6 |0
208-96-8----~----acenaphthylene 10.6|U0 1
83-32-9--~-~-~-= acenaphthene 10.6(U
B6=T3~Tmmmmmm e == fluorene ~.10.6{U
85-01L-B==-=mmmwmmm phenanthrene 10.6|U
120-12-7-——-~---- anthracene 10.60
206-44-0----~-—-- fluoranthene 10.6}U0
129-00-0------- -pyrene 10.6|0
B5E6~55-3~cc-mammn benzo (aYanthracene 10.6|0
218-01-9~-~--~----chrysene 10.6|0
205-99-2--===~=--= benzo (b) £lucranthene 10.6|0
207-08-9~======-- benzo (k) fluoranthene 10.6|U
50-32-8-w-—---- ~-benzo(a) pyrene 10.6(U
193-39-5--wcw-—- indeno(l,2,3~cd)pyrene - 10.6|0T
B3-70-3--ccacaux dibenz (a,h)anthracene 10.6]U
191-24-2-ccmmmmn benzo (g, h,i)perylene 10.6|U 4/
FORM I SV-1 OLM03.0

VIII-18

potn

79



1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR Contract:
Lab Code: NA Case No.: NA SAS No.:
Matrix: (soil/water) WATER

Sample wt/vol: 10.00 (g/ml} ML

Level: (low/med) LOW

% Moisture: not dec,

GC Column: J&W DB-624 (PID) ID: (.53 {rmm)

Soil Extract Volume: {ml)

EPA SAMPLE NO.

€30712
NA

NA SDG No.: FS4BOSW
Lab Sample ID: 9809642-04
Lab File ID: 28209
Date Received: 05/21/98
Date Analyzed: 095/22/98

Dilution Factor: 5.0

Soil Aliquot Volume:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
Tl-43-2--cu-eean Benzene 24.8 P
108-88-3-~meuuao Toluene 8.5
100-41-4--cmuoo Ethylbenzene 35.0
1330-20-7-==--—-- Xvlenes (total) 214

VIHI-19

{uL

37




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

630712

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS4BO1W

Matrix: (soil/water) GROUNDH20 Lab Sample ID: $809637-20

Sample wt/vol: 940.0 {(g/mL) ML Lab File ID:  4N211

Level: {(low/med) LOW Date Received: 09/21/98

% Moisture: decanted: (Y/N) Date Extracted:03/22/98

Concentrated Extract Volume: 1.00 {(mL) Date Bnalyzed: 09/29/98

Injection Volume: 1.0 (uL) Dilution Factor: 4.0

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

_ CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L 0
91-20-3-~-------naphthalene £8.0 el
891-58-Tw-wmme—-= 2-chloronaphthalene 42.6 |0 ]
209-96-8----~--~acenaphthylene 42 .6 |0
83-32-9~w-r----~ acenaphthene 42.6 |0
B6-73-7--crmm-= f£luorene I 42.6 |0
85-01-8-==--=-~- - ~-phenanthrene 42.6|U
120-12-7-======-~ anthracene 42 .60
206-44-0-----~ —-fluoranthene 42.6|U
128-00-0-~~====-~- —-pyrene. 42 .60
56-855-3--~~mm--- benzo (a}anthracene 42 .60
218-01-9----—---chrysene 42.6 |0
208-99-2-~=----- benzo (b) £fluoranthene 42.61U
207-08~9=-----n~ benzo (k) fluoranthene 42.61U
50-32-8----~~---~ benzo (a) pyrene 42.6 U
193-39-5-wmmnuu- indeno(1,2,3-cd}pyrene 42.6|U
53-70-3---~—---~=dibenz(a,h)anthracenes 42,610
191-24-2--wcccm-- benzo(g,h,i)perylene 42.6|U N
FORM I SV-1 OoLM03.0

VHI-20

61



DUPLILATE

1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
.2 630714
Lab Name: GENERAL ENGINEERING LABOR Contract: NA
Lab Code: Na Case No.: NA SAS No.: NA SDG No.: FS54BOSW
Matrix: (soil/water) WATER Lab Sample ID: 9809642-07
Sample wt/vol: 10.00 {g/ml) ML Lab File ID: 2B2013
Level: (low/med) Low Date Received: 09/21/98
% Moisture: not dec. _ Date Analjrzed: 0s/22/98
GC Column: J&W DB-624 (PID) ID: 0.53 (mm) Dilution Factoxr: 1.0
Soil Extract Volume: {ml) Soil Aliquot Volume: {uL
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Xg) UG/L 0
71-43-2--cnacea-a Benzene 27.0|p JOMoB
108-88-3-w-mmuaa Toluene 10.2 =
100~41-4-~-—m-m=- Ethylbenzene 44 .6 l
1330-20-7--=---- Xylenes (totaI} 226
FORM I voa

VIII-21

38




TOPLICHTE

1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
630714 -{)
Lab Name: GENERAL ENGINEERING LA3OR Contract: NA
Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS4B02W
Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9809638-09
Sample wt/vol: 960.0 (g/mL) ML Lab File ID: 8M518
Level: {(low/med) LOW Date Received: 09/21/98
% Moisture: decanted: (Y/N) Date EXtrabted;DB/ZZ/BB
Concentrated Extract Volume: 1.00 (mL) Date Analyzed: 09/25/98
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (vy/N) N pH: 7.0
CONCENTRATICON UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L o)
91-20-3-~=-==-=-= naphthalene 50.0], =
91-58-7--~--~--—- 2-chloronaphthalene 10.4 |0 v
20B-96-8wwuu--—-- acenaphthylene 10.4|U
83-32-9-----=unm- acenaphthene 10.410
B6-T3-Tw-—mmm fluorene -10.4|0
85-0L-8~----- ~~--phenanthrene 10.4(0 .
120-12-7 -~ mim == anthracene 10.4|U i
206-44-0-~~-==-= fluoranthene 10.40U o
129-00-0-mwwm—um pyrene 10.4|0
56-B5-3-rmumm benzo(a}anthiiracene 10.4|0
218-01-9=------x chrysene 10.4(0
205-99-2-cma-——- benzo (b) fluoranthene 10.4|U
207-08-9---~~w-- benzo (k) fluoranthene 10:.4|U
50-32-8B=--rmmm=-= ‘benzo (a) pyrene 10.4]|U0
193~39-5-----c=- indeno(l;2,3-cdipyrene 10.41|0
53-70-3---=--- —-dibenz (a, h) anthracene. 10.4 (0
19124 -2-rmm=—=- benzo (g, h, i)perylene 10.4 |0 4/
FORM I SV-1 QLMO3.0 é
- 81

VILI-22



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

. 630722
Lab Name: GENERAL, ENGINEERING LABCR Contract: NA
Lab Code: NA Case No.: Na SAS No.: NA SDG No.: FS4BOSW
Matrix: (soil/water) WATER Lab Sample ID: 95809642-05
Sample wt/vol: 10.00 (g/ml) ML Lab File ID: 2B2010
Level: (Low/med) LOW Date Received: 09/21/98
% Moisture: not dec. Date Analjr-zed: 08/22/98
GC Column: J&W DB-624 (PID) ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: {ml) Soil Aliquot Volume: {ulL
_ CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/Kg) UG/L Q
T1-43-2-wc-naco-- Benzene 2.0]U v
108-88-3-=mmmweu- Toluene 2.0lu i
100-41-4----ao Ethylbenzens 2.0|0
1330-20-7------~ Xylenes (total) 11.5 =
FORM I VoA

VII-23

38




_ _ 18 EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

630722 f)

Lab Name: GENERAL ENGINEERING LABOR Contract: NA

Lab Code: NA Case No.: NA SAS No.: NA SDG No.: FS4B0O2W

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9809638-04

Sample wt/vol: 1000 {g/mL) ML Lab File ID:  8M513

Level: {low/med) LOW Date Received: 09/21/98

% Moisture: decanted: (Y/N) Date Extracted:09/22/98

Concentrated Extract Volume: 1.00 {(mL) Date Analyzed: 0%/25/98

Injection Volume: 1.0 {uL) bilution Factor: 1.0

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

CONCENTRATION UNITS:
CAS NO. COMPOUND (Lg/L or ug/Kg) UG/L 0
91-20-3—-m~ann-n- naphthalene 7.1|3 T
91-58~7-=mmm—ae 2-chloronaphthalene 10.0|0 U
208-98-8--cuu--- acenaphthylene 10.0|U
83-32-9--crmee=- acenaphthene 10.0|U0
86-73-7----==- ---fluorene 10.0|U
85-01-8---~~----- phenanthrene 10.0]|U -
120-12-7--=-=~-- anthracene 10.0{U )
206-44-0~--~~m-- fluoranthene 10.0(T g
129-00-0-----—-- pyrene 10.0|U
56-~55-3«——-n-~- benzo(ajanthracens 10.0{T
218-01-8~--mmmm- chrysene 10.0|U0
205-88-2--ccmuan benzo(b) fluoranthene ' 10.0|U
207-08=9~-------benzo (k) fluoranthene. 10.0|U0
50~32-8=+-rmrme= benzo(a)pyrene 10.0|U
193-39=5— e indeno(1,2,3-cd)pyrene 10.0(UT
53-70-3-=~--»~--dibenz(a,h)anthracene 10.0(O0
191-24-2-~--=--- benzo(g,h,i)perylene 10.0|U N/
FORM I SV-1 OLM03.0

VIII-24

B3
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APPENDIX IX

CONTAMINATED SOIL DISPOSAL MANIFESTS
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Fort Stewart UST CAP-Part A Report
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All contaminated soil removed during the entire project (i.e., all USTs removed under contract with
ACE, to include clean and non-clean closures) was tested in accordance with the disposal facility
requirements and transported to Kedesh, Inc., Highway 84, Ludowici, GA, 31316. The Closure Report
was not submitted to GA EPD in 1996 because review of the closure analytical data indicated that a
CAP-Part A would be required (i.e., per requirements of GUST-9, Item 15, page 12, dated August 1995).
However, all pertinent information (i.e., copies of analytical data, manifests, and maps) are provided. in
this CAP-Part A Report. Disposal manifests for the UST 214 site were submitted to GA EPD USTMP in
September 1998 with the UST 207A (Facility ID#9-089039) Closure Report response to comments
correspondence(Perez 1998). Approximately22.67 tons of contaminated soil was excavated from the site.

I certify that the above information is true and accurate,

Name: Thomas C. Fry

Title:  Acting Chief, ENRD

Signature; .~ 7fowns ;-/;/’;f

Date: ,9?/97 /pq
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DEPARTMENT OF THE ARMY e

" -. % Wi

s

HEADQUARTERS, 30 INFANTRY DIVISION (MECHANIZED) AND FORT STEWART
Directorate of Public Works
1557 Frank Cochiran Drive
Fort Stewart, Georgia 31314-4928

SEP 15 1038

Directorate of Public Works CERTIFIED MAITL,
Georgia Department of Natural Resources z 5%%’4225/ /25?7
Envircnmental Protection Rivision

Underground Storage Tank Management Program

Attention: Mr. William Logan, Environmental Specialist

4244 International Parkway, Suite 104

Atlanta, Georgia 30354

Dear Mr. Logan: .

Fort Stewart is pleased to receive the Georgia Environmental
Prctection Division’s correspondence dated BRugust 14, 1998, in
reference to the Closure Report submitted for Fort Stewart'’s
former Underground Storage Tank (UST) #207A, Building 230,
Facility-Identification Number 308903%. As requested in that
correspondence, the April 3, 1998 Closure Report Addendum should
be amended to include the enclosed manifests for Anderson
Columbia Environmental Delivery Order 101, which are provided for
your use and convenience. These manifests include additiocnal UST
sites (as shown on the attached list). A total of 45 USTs were
removed under this delivery order. In addition, this delivery
order removed dispensing islands (note included on the provided
list) from another 22 sites, for a tctal of 67 sites as noted in
the Closure Report Addendum.

If you have any questions or comments, please contact
Ms. Melanie Little or Ms. Tressa Rutland, Directorate of Public
Works, Environmental Branch, at (405) 264-8461 or (912} 767-7919,
respectively.

Sincerely,

Wt F Konfer)

Ovidio E. Perez
Colonel, U.S. Army
Director, Public Works

Enclosure
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FORT STEWART UST Removal List for FY 1996
Anderson Columbia Delivery Order #101

TANK # LOCATION SIZE FACILITY ID
2 Bldg 1840: Diesel 25, 000 9-089065
2 Bldg 1850: Mogasd 5,000 9-0B3065
4 Bldg 1840: Waste Qil 2,500 9-0B90ES
4A Bldg 1840: Waste Qil 1,000 5-0B90ES
5 Bldg 1824: Mogas 6,000 9-089066
§ Bldg 1824: Diesel 25, 000 9-089066
22 Bldg 1720: Waste Oil 2,000 9-089011
24 Bldg 1720: Waste 0il 2,000 9-089011
28B Bldg 1720: Waste 0Qil 2,000 5-089011
38 Bldg 1510/13: Waste 0il 1,000 9-089109
41 Bldg 1542: Waste 0Oil 1,000 9-0B9145
45 Bldg 1172: Waste Oil . 500 9-089054
56 Bldg 1056: Waste 0il 2,000 9-0B9116
65 Bldg $27: Mogas 10,000 9-089091
86 -., Bldg 967: Diesel 10,000 9-08%091
71 Bldg 1203: Waste Oil 1,000 9~089022
71h Bldg 1260: Waste Oil 1,000 9-088023
74 Bldg 1280: Waste Oil 2,500 9-089072
79 Bldg 1224: Waste Qil 1,000 9-089026
87 Bldg 1245: Diesel 5,000 9-089073
a8 Bldg 1245: Diesel 5,000 9-089073
93 Bldg 1330: Waste Oil 2,500 §-089112
94 Bldg 1320/23: Waste 0il 1,000 5-0B32076
943 Bldg 1335: Waste 0il 1,000 9-089110
94¢C Bldg 1339A: Waste Dil 1,000 9-~089110
100A Bldg 1349: Waste 0il 1,000 $-089080
100B Bldg 1350: Waste 0il 1,000 9-089081
20132 Bldg 260: Waste 0Oil 1,000 9-089043
201B Bldg 260: Waste Oil 1,000 9-089043
207 Bldg 232: Waste 01l 500 5-089038
207A Eildg 230: Waste Qil 2,500 §-0B3039
214 Bldg 1503: Waste 0Qil 550 9-089015
215 Bldg 1503: Waste 0Oil 500 39-089015
216 Bldg 4502: Waste 0il 1,000 9-089060
224 Bldg 4528: Waste 0il 1,000 $5-089063
225 Bldg 4529: Waste 0il 1,000 9-0830390
228 Bldg 4586: Waste 0il 1,000 8-089044
241 Bldg 241: Waste 0il 2,000 9-089041
242 Bldg 241: Waste 0Qil 1,000 9-089041
243 Bldg z41: Waste 0il 1,000 9-089041
244 Bldg 241: Waste @il 1,000 9-089041
261 Bldg 430 (AAFES):Waste 0il 500 $-0B89118
115 Bldg 15003 Em. Gen: Diesel 250 9-054005
118 Bldg 1239 Em. Gen: Diesel 1,000 9-085070
123 Bldg 933 Em. Gen: Diesel 1,000 9-089092
1X-6
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Signatura of Weighar %%-gﬁf

ﬁ'\.‘_‘_

B f".
REYNOLDS CONSTRUCTION COMPANY
Highway 84 « P, 0. Box 749
Ludowlci, Georgia 31316
"Office (912) 368.7488 Plant (912) 876-8085

Date A9 Load No. C;jw
W //7/ De_scriptio:'l
Tb%ggﬂq;fi -?ﬁéﬁ%

Location ‘County /

>

45340 1k MNet
21460 1b Tare

G4BO0 1b+ Gross

12:06 M U 33 9

)y 9 Qg.5C

{ % ToNs: _,?,Z 4 7 TOTAL TONS %’}_
Gty (Z
TRUCKER R4 1 TRUCK NO,
SCEY Sy
DRIVER TckeTNo. §01R2

VIP-15t8HY
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Manifest
NON-HAZARDOUS WASTE MANIFEST Document No.
2. Generators Name and Mailing Address
Ft. Stewart
Hinesville, GA 31313
3. Gensator's Phone{ 012 ) 234-(579
4. Transporter 1 Company Name
liendricks Hauling
5. Trangporier 2 Company Narne
6. Dasignated Facility Name and Sile Addrass A. Transporter's Phone )
Triple R Management, Inc. C/0 Reynolds Construction Co. B Transponers Phons JLIZ=5T7=67 88
Rt. 84 C. Faclity's Phone _
ludowici GA 31316 912-756-3655
; ; 8. Containers 3. 10, M
7. Waste Shipping Name and Description d Totgh Unit
No. Type Quantity Wil B
a. : w |
Petroleum Contaminated Soil 1 TT| 18.409 cY
G|b.
E
N
E
1]
Alc
T
[+]
A
d,
D. Addttional Descnptions for Materials Listed Abova i r‘ E. Handiing Codas tor Wastes Listed Above
11. Special Handling instructions and Additional information
8101
Tanid#
12. GENERATOR'S CERTIFICATION: i cenify the malerials descnbed ahova on thia manifast are not subject to tederml Fi Bons lor reponing proper dispesat of Hazardous Wasta.
Printed/Typed Nams ‘Signaturg ; Month  Day  Yaar
V. T Fey A A Ay loslso|7/8
E 13, Transporter 1 Acknowlodgeélenl of Receipt of Malarials /
X > - FA .
A Prnted/Typed Nama  “C~ ‘é) 7’ P Signature M M?. ay,  Yeay M8
N :
g Do 1SPe) (ot o p¥ 15017/ §
g 14. Transporter-2 Acknowladgement of Receipt of Malerials o 4
E Printed/Typed Name Signature Month  Day  Yaar
; SR
15. Discrepancy Indication Space
F ;
A 3
¢ -

. Facility Owner or Operator: Cartification of receipt of waste matarials covered by this manifast except as noted in ltem 19,

Al AT

1X-8
ORIGINAL — RETURN TO GENERATOR
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SITE RANKING FORM
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SITE RANKING FORM

Facility Name: UST 214, Building 1503

County: Liberty Facility ID #: 9-089015

SOIL CONTAMINATION (based on Closure Data)

A. Total PAHs — B.

Maximum Concentration found on the site
{Assume <0.660 mg/kg if only gasoline
was stored on slte)

P <0.660 mg/kg = 0

1 >0.66- 1 mg/ky = 10

] >1- 10 mg/kg = 25

(1 >10 mg/kg = 50
C. Depth to Groundwater

(bls = below land surface)

] >50' bls. = 1

m >25'-50'bls = 2

] >10'-25'bls = 5

X <10'bls = 10

Ranked by: S. Stoller

Date Ranked: 6/30/99

Total Benzene -
Maximum Concentration found on the site

[0 <0.005 mg/kg = 0
O >0.005-.0smgkg = 1

XK >0.05-1mgkg = 10
] >1-10mgkg = 25
0  >10-50 mg/kg = 40
O >50mgkg = 50

* Due to an slevated detection limit of 0.112 mg/kg in
the closure sample.

Fill inthe blanks:  (A_0_)+(B._10_}={(_10 }x(C._10_)=(D:.__100 )

GROUNDWATER CONTAMINATION (based on CAP-Part A groundwater data)

E. Free Product (Nonaqueous-phase F.
liquid hydrocarbons; See Guidelines
For definition of "sheen’).

X No free product = 0

O Sheen-1/8" = 250

| >1/8" - 6" = 500

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

] For every additional inch, add another

100 points = 1,000 +

Fill in the blanks: (E_0 }+(F._5 )=(G._S )

AppO&/SCIFTS/USTZ14A Page | of 2
X-3

Dissolved Benzene -
Maximum Concentration at the site
{One well must be located at the source

of the release.)

[ <5pglL =0
>5- 100 pg/L =5
] >100-1,000 pg/L = 50
0 >1,000- 10,000 pg/L =100
1 >10,000 pg/L = 250



Facility Name: _UST 214, Building 1503 County:_ Liberty Facility ID #: __9-089015

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 [ Non-Public Water Supply

] Impacted = 2000 ] impacted = 1000
] <500' = 500 ] <100’ = 500
O >500'- Ya mi = 25 ] >100" - 500' = 28
] Yo mi-1mi = 10 [ >500'-%mi = 5
O >Imi-2mi = 2 [l >¥% - Y2 mi = 2
X > 2 mi =0 X >V mi = 0
For lower susceptibility areas only: Fo

r lower susceptibility areas only:
O >1 mi = ) O >% 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 & VAULTS (a utility

trench may be omitted from ranking if its invert

elevation is more than 5 feet above the water table)

O Impacted = 500
X Impacted = 500 'l <500' = 50
] <500' = 50 1 >500'-1,000' = 5
| >500'-1,0000 = 5 X >1,000' or = 0
| >1,000' =1 no free product.

Fillin the blanks: (H.__0 ) + (l._0 )+ (J._500 )+ (K._0 )= L._ 500

(G._5_)x (L._500 )= M._2500

(M._2500 )+ (D._100 ) = N._2600

SUSCEPTIBILITY AREA MULTIPLIER

O If site is located in a Low Ground-Water Pollution Susceptibility Area = 0.5
= 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.)?

] Yes  =200,000

<] No =0

Fill in the blanks: (N._2600 )x{P._1_)=(_2600 )+(Q._0 )

= 2600 (based on Closure soil data and CAP-Part A groundwater data)
ENVIRONMENTAL SENSITIVITY SCORE

AppO6/SC/IFIS/USTZL4A Page 2 of 2
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Fort Stewart UST CAP-Part A Report
UST 214, Building 1503, Facility 1D #9-089015

ADDITIONAL GEOLOGIC AND HYDROLOGIC DATA

The following information is presented to provide supplemental information to Section ILD.5 of the
CAP-Part A form and Item H of the Site Ranking Form and provides detailed information relating to the
geologic and hydrogeologic conditions at Fort Stewart which supports Fort Stewart’s determination that
the water withdrawal point(s) located at Fort Stewart is (are) not hydraulically connected to the surficial
aquifer.

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 O 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 4254 feet 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 1970 feet thick and dominated by clastics. The.
Tertiary section was found to be approximately 2170 feet thick and dominated by limestone with a
175-foot-thick cap of dark green phosphatic clay. This clay is regionally extensive and is known as the
Hawthorn Group. The interval from approximately 110 feet to the surface is Quaternary in age -and
composed primarily of sand with interbeds of clay or silt. This section is undifferentiated into separate
formations (Herrick and Vochis 1963).

State geologic records contain information regarding a well drilled in October 1942, 1.8 miles north of
Flemington at Liberty Field of Camp Stewart (now known as Fort Stewart). This well is believed to be an
artesian well located approximately one-quarter mile north of the runway at Wright Army Airfield within
the Fort Stewart Military Reservation. The log for this well describes a 410-foot section, the lowermost
110 feet of which consisted predominantly of limestone sediments, above which 245 feet of dark green
phosphatic clay typical of the Hawthorn Group was encountered. The uppermost portion of the section
was found to be Quaternary-age interbedded sands and clays. The top 15 feet of these sediments were
described as sandy clay (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 dominantly 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 1o as the Principal
Artesian and the surficial aquifers. The Principal Artesian aquifer is the lowermost hydrologic unit and is

regionally extensive from South Carolina through Georgia, Alabama, and most of Florida. Known
elsewhere as the Floridan, this aquifer is composed primarily of Tertiary-age limestone, including the

AppO6/SC/FTS/UST214A X-5
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Bug Island 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).

The uppermost hydrologic unit is the surficial aquifer, which consists of widely varying amounts of sand
and clay ranging from 55 to 150 feet in thickness. This aquifer is primarily used for domestic lawn and
agricultural irrigation. The top of the water table ranges from approximately 2 to 10 feet BGS (Geraghty
and Miller 1993). The base of the aquifer corresponds to the top of the underlying dense clay of the
Hawthorn Group. The Hawthorn Group was not encountered during drilling at this site but is believed to
be located at 40 to 50 feet BGS; thus, the effective aquifer thickness would be approximately 35 to 45
feet. Soil surveys for Liberty and Long Counties describe the occurrence of a perched water table within
the Stilson loamy sands present within Fert Stewart (Looper 1980).

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

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

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

The Parachula Formation consists of sand, clay, limestone, and dolomite, and is approximately 10 feet
thick in the Savannah Georgia area. The Parachula Formation generally overlies the Suwannee
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 non-public water supply wells draw water from the Principal
(Floridan) Aquifer, and that the Hawthorn confining unit separates the Principal 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.

AppO6/SC/FTS/UST214A X-6
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APPENDIX XI

COPIES OF PUBLIC NOTIFICATION LETTERS AND CERTIFIED
RECEIPTS OF NEWSPAPER NOTICE
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Affidavit of Publication
Savannah Morning News
Savannah Evening Press

STATE OF GEORGIA
CHATHAM COUNTY

Lynnette Tuck

Personnally appeared before me, , to me

known, who being sworn, deposes and s5ays;

That he is the Class. Inside Sales Mgr.  4f goutheastern Newspapers

Corporation, a Georgia corporation, doing business in Chatham County,
Georgia, under the trade name of Savannah Morning News/Savannah Evening
Press, a daily newspaper published in said county;

That he is authorized to make affidavits of publication on behalf

of said published corporation;

That said newspaper is of general circulation in said county and in

the area adjacent thereto;

That he has reviewed the regular editions of the Savannah Morning

e - 57
News/Savannah Evening Press, published on Kokl

Pj /ot
/7 7, 1899,

. 1399,

that the following Advertisement, to-wit:

0‘5Miscellaneous Notices

PUBLIC NOTICE .
Nofitication of Corrective Action
Plan, Underground Storage Tonk
Releases, Fort Stewart Gerrison
Areo, Fort Stewnrt, Ga,

The Georgio EPD {GEPD) hos
required Fort Stewort Direc-
tarete of Public Works to pre-
sore o Correclive Action Pians
Port-a tp investigate ond/or
cleon up cantomination 4! the
underground sioroge fonk sites
listed at the end of *his notifice-
ticn. ‘These plans will be submit-
ted 1o the GEPD on of before
September 30, 1999. | you wont

te exumine a copy of one or
mare of the plons. pleosa contact
Commander, 3rd infantry Divi-
sion (Mechanizedl and Fort
Stewort, oitn: DPW ENRD ENV.
ar. (T, Ruotiand), 1557 Fronk
Cochren, Fort Stewart, Gao,
3E314-4928

A copy witl be meiled at o
naminol fee,

Comments to the plan will be
accepled until October 31, 1999,
and should be directed jo GEPD
at 404-382-2687, Following is the
mailing address:

GEPD USTMP, 4244 internation-
ol Parkway, Suite 104,

Atignto, G, 03154

Fort Stewart CAP - Part A dnd
Port B Underground Storgge
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Fort Stewart is a federally owned facility and has funded the. investigation for UST 214, Building 1503,
Facility ID #9-089015, using 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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TECHNICAL APPROACH

1.0 INTRODUCTION

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

2.0 FIELD ACTIVITIES

The following sections detail the methodologies used for geoprobe drilling, sampling, and piezometer
instaliation. A geologist from SAIC was on site at all times during operations. No drilling activities were
undertaken until all utility clearances and permits had been obtained from Fort Stewart's utility personnel.

2.1 Subsurface Soil_Sampling
2.1.1  Geoprobe Drilling

The geoprobe method was used during the project for collecting soil samples. During all geoprobe drilling,
soil samples were collected continuously on 4.0-foot centers from the ground surface to the bottom of the
borehole. The total depth of each borehole was dictated by the depth where the water table was encountered.

2.1.2  Sample Collection

Soil samples for chemical analyses were collected from boreholes using 4.0-foot macro-core samplers.
Upon retrieval of the sampling device, the soil core was split into two 2.0-foot sections using a stainless
steel knife. A portion of each 2.0-foot section was collected for possible laboratory analysis. The remaining
portion of each 2.0-foot section was used for field measurements,

During the May and June 1998 sampling events, samples designated for possible laboratory analysis were
collected from the section using a stainless steel spoon. The spoon was run lengthwise down the core to
collect a sample representative of the entire core section. The portion of the sample designated for volatile
organic analyses was placed into laboratory sample containers first, followed by placement of the remaining
portion of the sample into the containers designated for other types of analyses. Sample containers
designated for volatile organic analyses were filled so that minimal headspace was present in the containers.
Headspace gas concentration measurements were made using a field organic vapor meter (OVM). Initially,
soil from each 2.0-foot interval was placed into a glass jar, leaving some air space, and covered with
aluminum foil to create an air-tight seal. The sample was allowed to volatilize for a minimum of 15
minutes. The sealed jar was punctured with the OVM probe and headspace gas drawn until the meter
reading was stable. The concentration of the headspace gas was recorded to the nearest 0.1 part per million.

Dueto a changein the state regulations governing sample analysis, the collection of samples designated for
volatile organic analyses was modified beginning with the November 1998 field effort. Soil samples:
designated for volatile organic analyses were collected using En Core™ samplers. The samplers were
locked into an En Core T-Handle. Using the T-Handle, the sampler was pushed into the soil until the coring
body of the sampler was full. Once the samplers were filled, caps were locked onto them insuring that no
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headspace was present. The samplers were then removed from the handle and placed in an En Core zipper
bag. Three encore samples are collected from each section 2.0-foot section.

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

2.2 Groundwater Sampling
2.2.1 Groundwater Collection

Groundwater samples from geoprobe boreholes installed during Preliminary Groundwater and CAP-Part A
investigations were collected using a geoprobe sampler or from temporary piezometers. The geoprobe
sampler is a probe that allows the collection of a groundwater sample from a discrete undisturbed depth
interval in a soil boring. Temporary piczometers were constructed of 1.0-inch inside diameter (ID)
polyvinyl chloride (PVC) casing with a 5-foot or 10-foot screened interval. These piezometers were
installed in the open borehole following completion of all drilling activities.

Each soil borehole was advanced to the top of the water table using direct push methods. For each borehole,
the geoprobe sampler was . lowered to the bottom of the borehole and driven through the undisturbed soil to
a depth of approximately 3.0 feet below the water table. The outer casing of the geoprobe sampler was
retracted to expose the screen and allow groundwater to enter the chamber. In cases where the geoprobe
sampler could not be driven or where groundwater recovery through the geoprobe sampler was poor, the
groundwater sample was collected through the temporary piezometer.

Groundwater samples were collected using a peristaltic pump or a 0.75-inch diameter stainless steel bailer.
The portion of the sample designated for volatile organic analysis was poured into laboratory sample
containers first, followed by pouring the remaining sample portion into contdiners designated for other
types of chemical analyses. Sample containers designated for volatile organic analysis were filled so that no
headspace was present in the containers.

'2.2.2 Field Measurements

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

Static Groundwater Level

Static groundwater level measurements were made using an electronic water level indicator. Initially, the
indicator probe was lowered into each temporary piezometer casing until the alarm sounded and/or the
indicator light illuminated. The probe was withdrawn several feet and slowly lowered again until the
groundwater surface was contacted as noted by the alarm and/or indicator light. Water level measurements
were estimated to the nearest 0.01 foot based on the difference between the nearest probe cord mark to the
top of the piezometer casing.
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The distance between the top. of casing and the surrounding ground surface was taken into account in
measuring the water level to within 0.01 foot. The static water level measurement procedure was repeated
two or three times to ensure that the water level measurements were consistent (plus or minus 0.01 foot).
If this was the. case, then the first measured level was recorded as the depth to groundwater, If this was
not the case, the procedure was repeated until consistent readings were obtained from ‘three consecutive
measurements.

pH, Specific Conductance, and Temperature

The pH, specific conductance, and temperature measurements were recorded for groundwater during
groundwater sampling. The pH, temperature, and conductivity measurements were made using a
combination meter designed to measure these parameters. A portion of each groundwater sample was
retrieved from the PowerPunch sampler and poured into the coliection cup. With the combination meter
set in the pH mode, the meter electrode was swirled at a slow constant rate within the sample until the
meter reading reached equilibrium. The sample pH was recorded to the nearest 0.1 pH unit. The pH
measurement procedure was repeated, using a new sample each time, until the pH measurements were
consistent (less than 0.2 pH units variation).

Upon completion of the pH measurement, conductivity and temperature measurements were made on a
groundwater sample collected in the same manner as described above. With the combination meter set in
the conductivity mode, the meter electrode was swirled at a slow constant rate within the sample until the
meter reading reached equilibrium. Concurrently, a temperature probe was placed into the sample and
allowed to reach equilibrium, The sample conductivity was recorded to the nearest 10-mmhos/cm and the
temperature to the nearest 0.1° C. All recorded conductivity values were converted to conductanceat 25° C.
The conductivity and temperature measurement procedure was repeated a minimum of three times using a
new sample each time, until the measurements were consistent (less than 10 percent variation for
conductance and less than 0.5° C variation for temperatures).

23 Temporary Piezometer Installation

Following the collection of the groundwater sample, a 1.0-inch PVC piezometer, with a 5-foot or 10-foot
screened section, was installed in the borehole to prevent the borehole from collapsing. These
piezometers remained in the boreholes approximately 24 hours, after which time the static water level
was measured. During field activities in November 1998 or later, the temporary piezometers were
screened from ground surface to the bottom of the borehole.

24 Borehole Abandonment

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

25  Surveying

A topographic survey of the horizontal and vertical locations of all soil boreholes was conducted after
completion of all field activities. The topographic survey was conducted by a surveyor registered in the state
of Georgia.
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The horizontal coordinates for each soil borehole were surveyed to the closest 1.0 foot and referenced to the
State Plane Coordinate System. Ground elevations were surveyed to the closest 0.1 foot. Elevations were
referenced to the National Geodetic Vertical Datum of 1983.

2.6 Decontamination Procedures
2.6.1 Geoprobe Equipment

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

2,62 Sampling Equipment

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

In addition to the sampling equipment, field measurement instruments were also decontaminated between
uses. Only those portions of each instrument that come into contact with potentially contaminated
environmental media were decontaminated. Because of the delicate nature of these instruments, the
decontamination procedure only involved initial rinsing of the instrument probes with ASTM Type 1 or
equivalent water.

2.7 Documentation of field activities

All information pertinent to samplingactivities, including instrument calibration data, was recorded in field
logbooks. The logbooks were bound and the pages consecutively numbered. Entries in the logbooks were
made in black permanent ink and included, at a minimum, a description of all activities, individuals
involved in drilling and sampling activities, date and time of drilling and sampling, weather conditions, any
problems encountered,and all field measurements.

Sufficient information was recorded in the logbooks to permit reconstructionof all sampling activities. For
a detailed description of all field documentation, see section 4.5 of Attachment TV of the Work Plan.
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3.0 SAMPLE HANDLING AND ANALYSIS
3.1 Analytical Program

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

For sites where the UST had contairied waste oil, soil samples were analyzed for BTEX by method SW846-
8020, PAH by method SW846-8270, TPH by method SW846-9073, and lead by method SW846-
6010/7000, during the May and June 1998 field effort. Beginning in November 1998, BTEX was analyzed
using method SW846-5035/8260B, while the analyses for the other contaminants remained the same.
Groundwater samples were analyzed for BTEX by method SW846-8260 and PAH by method SW 846-
8270. All samples were sent to General Engineering Laboratories, Charleston, South Carolina.

For sites where the UST had contained gasoline or diesel, soil samples were analyzed for BTEX by
method SW846-8020, PAH by method SW846-8270, TPH by method SW846-8015 (modified), and lead
by method SW846-6010/7000. Groundwater samples were analyzed for BTEX by method SW846-8260
and PAH by method SW 846-8270. TPH analysis included both gasoline range organics (GRO) and
diesel range organics (DRO). Beginning in November 1998, soil samples were analyzed for BTEX using
method SW846-5035/8260B. All samples were sent to General Engineering Laboratories, Charleston,
South Carolina. '

Duplicate samples of soil and groundwater were collected throughout the project and represented
approximately 10 percent of the total sample population. Rinsate blanks were collected to determine
whether the sampling equipment was causing cross-contamination of the samples and represented
approximately 5 percent of the total sample population. Duplicates and rinsates were submitted to
General Engineering Laboratories, Charleston, South Carolina.

3.2 Sample Containers, Preservation,and Holding Times

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

3.3 Sampling Packaging and Shipment

Each sample container was labeled, taped shut with electrical tape (except those containing samples
designated for volatile organic analysis), and an initialed/dated custody seal was placed over the lid. Each
sample bottle was placed into a separate plastic bag and sealed. The samples were placed upright in
thermally insulated rigid-body coolers and surrounded by vermiculite to prevent breakage during shipment.
In addition, samples were cooled to approximately 4° C with wet ice. These measures were taken to slow the
decomposition and volatilization of contaminants during shipping and handling. The sample coolers were
shipped to the analytical laboratory via courier service provided by the laboratory.
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Table A-1. Summary of Sample Containers, Preservation Techniques,and Holding Times for Soil

Samples Collected During the Site Investigation

Analyte Group Container Minimum Preservative Holding Time
Sample Size
BTEX/TPH-GRO | 1 -4 ozjar with 20g Cool, 4°C I4d
Teflon®-lined cap
(no headspace)
BTEX 3 —En Core™ 15g Cool,0°C [ 48 hrs
(beginning 11/98) | Samplers
TPH-GRO 1 — 4 oz jar with 20g Cool, 4°C 14d
(beginning 11/98) | Teflon®-lined cap
(no headspace)
PAHSs 1 —8 oz jar with g Cool, 4°C 14 d (extraction)
Teflon®-lined cap 40 d (analysis)
TPH-DRO use same container 90 g Cool, 4°C 14 d (extraction)
as PAHs 40 d (analysis)
TPH use same container 90¢g Cool, 4°C 14 d (extraction)
as PAHs 40 d (analysis)
Metals (lead) use same container 20g Cool, 4°C 180 d
as PAHs

Table A-2. Summary of Sample Containers, Preservation Techniques,and Holding Times for
Groundwater Samples Collected During the Site Investigation

Analyte Group Container Minimum Preservative Holding Time
Sample Size

BTEX 2—-40mL glass 40 mL Cool, 4°C 14d
vials with Teflon®- HCltopH <2
lined septum (no
headspace)

PAHs 2~ 1L amber glass 1000 mL Cool, 4°C 7 d {extraction)
bottle with 40 d (analysis)
Teflon®-lined tid
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1. RISK-BASED CORRECTIVE ACTION

A risk-based approach was used to aid in the decision making process to determine the need for further
action at the UST 214 site. Due to the nature of the contamination (petroleum hydrocarbon
contamination of groundwater), the risk-based approach was limited to human health concerns.
Ecological risk concerns are negligible because of the lack of habitat available for ecological receptors as
aresult of the 10 to 12 inches of concrete overlying the majority of the site.

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

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

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

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

1.1 Potential receptor survey

The exposure assessment identifies any potentially complete pathways between the contaminant source
and potential receptors. This involves identifying potential current and future receptors, release
mechanisms through which contamination might come into contact with the receptors, and the routes of
exposure through which the receptors might be exposed.

The UST 214 site is located within Fort Stewart, an active military installation, and within an
access-controlled fence of a secured motorpool. The land use at the site is currently military industrial.
In the direction of groundwater flow, an sanitary sewer line is located below the below table and
approximately 5 feet southieast of the site, a drainage ditch is located approximately 200 feet south of the
site, and Mill Creek is located approximately 2000 feet southwest of the site.

No connection between site contamination and current off-site receptors has been identified. Site
contamination may migrate to the surficial aquifer. The Hawthorn Group separates the surficial aquifer
from the deep drinking water aquifer, the Floridan aquifer, which is approximately 90 feet of clay. There
appears to be no vertical migration from the surficial aquifer to the Floridan aquifer. However, the
Hawthorn Group, a thick and highly effective confining unit, separates the water supply well from the
surficial aquifer.

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

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

during construction or excavation activities. No near-term on-site receptors are likely to come into
contact with groundwater, unless the surficial aquifer discharges into the drainage ditch.
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1.2 Screening for Chemicals of Potential Concern
1.2.1 Screening Methodology

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

An American Society of Testing and Materials (ASTM) (ASTM 1995) Tier I-type risk evaluation
process will be applied to the data collected for the UST 214 site to identify any COPCs and media for
which no further action is needed. The risk evaluation screen involves the steps listed below.

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

o Identify risk-based screening levels and regulatory based screening levels for each contaminant.

» Compare site-related concentrations to screening levels to determine if any potential COPCs exist at
the site.

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

The screening levels for the UST 214 site data have been taken from the following sources based on GA
EPD guidance (GA EPD 1996):

federal MCLs (EPA 1989),

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

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

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

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

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

e ingestion of groundwater and
¢ inhalation of volatiles during showering.
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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.

EPA’s Soil Screening Guidance (EPA 1996a) provides two options for selecting soil values that address
protection of groundwater. One value assumes no contaminant dilution or attenuation would oceur
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 groundwaterat the UST 214 site.

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

1.2.2  Screening Results

The risk screening process is a systematic screening of sample resuits to identify site-related COPCs.
Constituent concentrations below risk- or regulatory-based screening levels are not considered COPCs
and are not evaluated further. Table C-1 presents the results of the risk-based screening for the Part A SI
soil data. Table C-2 presents the results. of the risk-based screening for the Part A SI groundwater data.

No constituents were detected above screening levels for soil data collected during the Part A SL
Toluene, xylenes, lead, and TPH were detected below screening levels during the Part A sampling. No
constituents were identified as a COPC for UST 214 site soils.

Detection limits for benzo(a)pyrene and dibenzo(a,h)anthracene exceeded risk-based screening levels for
soils in three samples. The detection limit for benzo(a)anthracene exceeded the leaching to groundwater
tisk-based screening value in one of those samples. The eclevated detection fimits were the result of
analytical dilutions of the samples to account for mairix interference during analysis. Detection limits
represent levels of confidence where a reported value above the level is considered an accurate value.
But estimated values may be detected and reported below the detection limits within the instrument’s
range of detection. No COPCs for soils were selected for the site based on the detection limit screening.

Benzene was detected in three groundwater samples from three temporary wells (63-01, 63-02, and 63-07)
at concentrations above the risk-based screening level for benizene of 0.36 pg/L and above the federal
MCL for benzene of 5 pg/L. Ethylbenzene, toluene, naphthalene, phenanthrene, and xylenes were
detected below screening values for the Part A SI. Benzene was selected as a COPC for the UST 214 site
groundwater.

Detection limits for several PAHs exceeded risk-based screening levels for the Part A groundwater data.
For these constituents, 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 ug/L by two orders of
magnitude. No additional COPCs were selected for groundwater based on the detection limit screening,.

1.3 Site-Specific Levels

Detections exceeding the conservative generic screening levels are considered ‘COPCs, ACLs are
developed, when appropriate, for the COPCs using site-specific information from the fate and transport
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modeling and available regulatory screening levels. When regulatory screening levels were not
available, then ACLs were developed based on risk-based levels. No risk-based ACLs were developed
for UST 214.

1.3.1 Alternate Threshold Levels

No COPCs were identified for UST 214 site soils for the CAP-Part A investigation; thus, no alternate
threshold levels were developed for soils. Closure data was not used to evaluate the site because the
more recent CAP-Part A data was more reflective of current site conditions.

1.3.2 Alternative Concentration Limits

Benzene was identified as a COPC for groundwater at the site. Benzene was modeled to three potential
downgradient locations where a receptor may come in contact with migrating site contamination. These
three locations were a sanitary sewer 5 feet downgradient, a drainage ditch 800 feet downgradient, and
Mill Creek 2000 feet downgradient from the site. Fate and transport modeling was used to develop
site-specific dilution attenuation factors (DAF) between the source and the receptor locations (see 1.3.3
below). The modeling results estimated DAFs for benzene of 1.0 for the sanitary sewer, 371 for the
drainage ditch, and infinity for Mill Creek. The MCL for benzene is 5 pg/L. Adjusting this regulatory
level using the site-specific DAF identified for the potential migration of contamination from the site to
the sanitary sewer results in an ACL for benzene of 5pug/L (i.e., 1.0 x 5 pg/L}) and to the drainage ditch
results in an ACL for benzene of 1855 ug/L (i.e. 317 x 5 ug/L). The modeling estimated an infinite DAF
for Mill Creek indicating that the contamination will never reach the creek.

1.3.3 Fate and transport model
1.3.3.1 Model Selection

Site-specific dilution attenuation factors between the source and the receptor locations were developed.
The DAF is a numerical value that represents the attempt to mathematically quantify the natural
physical, chemical, and biological processes (e.g., advection-dispersion, sorption-retardation,
biodegradation, volatilization) that result in the decrease of a chemical concentration in an environmental
medium. In simple terms, the DAF is the ratio of chemical concentration at the source (or the point of
origin) to the concentration at the exposure point. The DAFs reflect the natural attenuation concepts
outlined in the ASTM’s Risk Based Corrective Action (RBCA) protocol (ASTM 1995).

Fate and transport models are used as tools for developing DAFs. The application of fate and transport
models at any release site must ensure that the modeling results are protective of human health and the
environment. Therefore, the selection process of a predictive model at a release site must consider its
performance, characteristics, and applicability to the site being considered. The following characteristics
were considered before selecting an appropriate model for Fort Stewart:

the model provides conservative predictions,

the model is technically sound,

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

the model has been applied to other similar sites, and

the model is easy to use.
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The Analytical Transient 1-, 2-, 3-Dimensional Model (AT123D) meets all of the above criteria, and was
selected for performing fate and transport analysis for this site. AT123D is a well-known and commonly
used analytical groundwater pollutant fate and transport model. It computes the spatial-temporal
concentration distribution of chemicals in the aquifer system and predicts the transient spread of a
chemical plume through a groundwater aquifer. The fate and transport processes accounted for in
ATI123D are advection, dispersion, adsorption/retardation, and decay. This model can be used as a tool
for estimating the dissolved concentration of a chemical in one, two, or three dimensions in the
groundwater, resulting from a mass release (either continuous or instant or depleting source) over a
source area (i.e., point, line, area, or volume source).

1.3.3.2 Fate and Transport Results

The AT123D model was used to determine the impact of dissolved hydrocarbons on potential receptors.
A steady-state AT123D model was developed by calibrating the model against observed maximum
concentrations in the groundwater (i.e., 37.1 pug/L) beneath the UST 214 site. Site-specific geotechnical
information was collected during the CAP-Part A investigation and is presented in Table C-3. Modeling
of the leaching of soil contamination to the groundwater was not performed because the additional
contaminant contribution to the groundwater was negligible compared to the existing groundwater
contamination. Potential receptors are a sanitary sewer located 5 feet southeast of the site, a drainage
ditch located 200 feet south of the site, and Mill Creek located approximately 2000 feet southwest of the
site. The invert elevation of the sanitary sewer is approximately 5.0 feet below the water table and is
considered a potential preferrential pathway.

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 15to 90 feet in thickness. Assuming a vertical gradient of 1.0 ft/ft and an effective porosity
of 0.06 (Mills et al. 1985) for the confining unit, the groundwater travel time is estimated to be 87 years.
However, benzene will not travel at the same speed as water because of retardation due to adsorption..
The retardation factor for benzene through the confining unit. is 5.05. Therefore, the travel time for
benzene through the confining unit (15 feet thick) is greater than 400 years (i.e., 87 years x 5.05 = 439
years). The surficial aquifer in which the contaminant plume is located is not used as a source. of
drinking water.

The fate and transport modeling results are provided in Table C-4 and Section 1.5. Three potential
downgradient locations, a sanitary sewer, a drainage ditch, and Mill Creek, at which a receptor might
encounter migrating groundwater contamination, were modeled. These are the nearest possible locations
at which a receptor might encounter migrating groundwater contamination due to a possible hydraulic
connection between the groundwater and the surface water in the ditch and the creek. Contaminant fate
and transport simulations were performed to predict the maximum concentrations at these receptor
locations over a simulation period of 100 years. The modeling results indicate that the maximum
benzene concentrations at the sanitary sewer, drainage ditch, and Mill Creek are predicted to be 30 pg/L,
0.1 pg/L, and 0 pg/L, respectively. Therefore, surface water will not be impacted at concentrations
above MCLs by the current site conditions at the UST 214 site, Facility ID #: 9-089015. The sanitary
sewer line is located within the plume and below the water table and may be impacted by current site
conditions.

Based on modeling results, the estimated DAFs for at the sanitary sewer, drainage ditch, and Mill Creek

are 1.0, 371, and infinity, respectively. Infinite DAFs indicate that the predicted concentrations at the
specific receptor is zero. Simulations were not performed to predict the maximum concentrations of
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benzene over a simulation period of two years because there are no permanent monitoring wells at the
site to confirm the model predictions. This simulation will be performed during the long-term
monitoring at the site.

1.4 Conclusions and recommendations
The conclusions below are based on a fate and transport modeling assuming a continuous source of
contamination of infinite duration at the site based on the maximum observed benzene concentration (i.e.

37.1 ug/L) in groundwater during the CAP-Part A investigation.

o Risk-based screening results show that benzene concentrations in groundwater exceed the initial
screening levels.

* The modeling of benzene estimated a DAF of 1.0 for the sanitary sewer resulting in an ACL equal to
the MCL of 5 pg/L. Benzene concentrations at the site during the CAP-Part A investigation
exceeded the MCL.

e The modeling of benzene estimated a DAF of 371 for the drainage ditch resulting in an ACL 1855
pg/L. Benzene concentrations at the site during the CAP-Part A investigation did not exceed the.
ACL for the drainage ditch.

o The modeling of benzene estimated an infinite DAF at Mill Creek indicating that contamination will
never reach this location, thus no ACLs were developed for Mill Creek.

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

o Fate and transport modeling of benzene indicates that contamination does not exceed MCLs at the
conservatively defined downgradient receptors, a drainage ditch and Mill Creek.

Considering the site characteristics, a monitoring only plan is recommended to confirm that natural
attenuation is taking place at.the site:

1.5  Fate and Transport Model Output Results

Following are the data for fate and transport modeling.
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Ft Stewart UST 214 Benzene {calibrated plume)

NO. OF POINTS IN X-DIRECTION ....... e g

NO. OF DPOINTS IN Y-DIRECTION .. r e iiecneannnn 5

NO. OF POINTS IN Z-DIRECTION ... nnnceannennn 1

NO. OF RQOTS: NO. OF SERIES TERMS ... 'v'vvivennnnnn- 400

NO. OF BEGINNING TIME STEP ..... e e e 13

NO. OF ENDING TIME STEP . ... iutrenmrnaienannannnins 220

NO. OF TIME INTERVALS FOR PRINTED OUT SOLUTION .... 12

INSTANTANEOUS SOURCE CONTROL = 0 FOR INSTANT SOURCE 1

SOURCE CONDITION CONTRCOL = 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) ... 0.1L036E+02
AQUIFER WIDTH, = 0.0 FOR INFINITE WIDE (METERS) ... 0.0000E+00
BEGIN POINT OF X-SOURCE LOCATION {METERS) ......... -0.5500E+01
END POINT OF X-SOURCE LOCATION {(METERS) ...v.vvvn.. 0.00C0E+00
BEGIN POINT OF Y-SOURCE LOCATION (METERS) .......:. -0.1850E+01
END POINT OF ¥-SOURCE LOCATION (METERS} ...:cv.oc... 0.1850E+01
BEGIN POINT OF Z-SOURCE LOCATION (METERS) ..... .... 0.0000E+0Q0
END POINT OF Z-SOURCE LOCATION (METERS}) ..,...._..... 0.2000E+01
=l T T B 1 PN e 0.2000E+00
HYDRAULIC CONDUCTIVITY (METER/HOUR) ........ e 0.2592E-01
HYDRAULIC GRADIENT ...... e b i ie e 0.1080E-01
LONGITUDINAL DISPERSIVITY (METER) .:'vivvwnnneeenns 0.5000E+01
LATERAL DISPERSIVITY (METER) ...uiivnrennnrnns v+e-.-. 0.1500E+01
VERTICAL DISPERSIVITY (METER) . v..vuivvnrnenns S, 0.5000E+00
DISTRIBUTION COEFFICIENT, KD (M**3/KG) .....c.uvun. 0.1620E-03
HEAT EXCHANGE COEFFICIENT (KCAL/HR-M**2-DEGREE C).. 0.0000E+00
MOLECULAR DIFFUSION MULTIPLY BY POROSITY (M*+*2/HR) 0.3530E-05
DECAY CONSTANT (PER HOUR} ..o vnnnnerannenrens ... 0.4015E-04
BULK DENSITY OF THE SOIL (KG/M*+%3) ... . ... ......... 0.1980E+04
ACCURACY TOLERANCE FOR REACHING STEADY STATE ...... 0.1000E-02
DENSITY OF WATER {KG/M**3}) . .. .i0uuvenernrninennns 0.1000E+04
TIME INTERVAL SIZE FOR THE DESIRED SOLUTION {HR) .. 0.7300E+03
DISCHARGE TIME (HR} ......... e ee i 0.8760E+06
WASTE RELEASE RATE (KCAL/HR), (KG/HR), OR (CI/HR) . 0.3914E-08
RETARDATION FACTOR .« vt vivesevenmeioesonrivesesensns 0.2604E+01
RETARDED DARCY VELOCITY (M/HR) .....:.i.viimcunn. .. 0.5376E-03
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/HR) .. 0.2695E-02
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/HR) . (.8131E-03
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/HR). 0.2756E-03

App06/SC/FTS/UST214A C-10

S



‘LIST OF Z-EIGENVALUES

0.3032E+00 0.6065E+00
0.3336E+01 0.3§39E+01
0.6368BE+01 0.6671E+01
0.9401E+01 0.5704E+01
0.1243E+02 0.1274E+02
0.1547E+02 £.1577E+02
0.1850E+02 Q.1880E+02
0.2153E+02 0.2183E+02
0.2456E+02 0,24B878+02
0.2760E+02 1D.2790E+02
0.3063E+02 ©¢,3093E+02
0.3366E+02 0.3396E+02
0.3669E+02 0.3700E+02
0.3972E+02 0.4003E+02
0.4276E+02. 0,4306E+02
0.4579E+02 0.4605E+02
0.4BB2E+02 £.4913E+02
0.51B5E+02 0,5216E+02
0.54B%E+02 0.55198+02
0.5782E+02 0.5822E+02
0.6095E+02 0.6126E+02
0.6398E+02 ©,6429E+02
D.6702E402° 0.6732E+02
¢.7005E+02 0.7035BE+02
0.7308E+02 0.733BE+02
0.7613E+02 0.7642E+02
0.79185E+02 §.7945E+02
D.821BE+02 0.B248E+02
0.B521E+02 0.B551EX02
0.BB24E+02 (.B855E+02
0.9128E+02 0, 9158E+02
0.8431E+02 0.9461E+02
D.9734E+02 £.9764E+02
¢.1004E+03 0.1007E+03
0.1034E+03 0.1037E+03
0.1064E+03 0.1067E+03
0.1095E+403 0.1098E+D3
D.1125E+03 ©.1128E+03
£.1155E403 0.1158E+03
0.1186E+03 0.1189E+03
LIST OF 2-COEFFICIENTS
0.1931E+00 0.1931E+00
0.1931E400 G&.1931E+00
0.1931E+00 0.1931E+00,
0.1931E+00 0.1931E+0D
0.1931E+00 0.1931E+00
0.1931E+00 ©,1931E+00
0.1931E+00 £.1931E+00
¢.1831E+00 0.1931E+00
0.1931E+00 0.1831E+00
0.1531E+08 0.1931E+00
0.1931E+00 ©0.1931E+00
0.1931E+00 0.1931E+0%
0.1932E+00 0.1%31E+00
0.1931E+00 0.1931E+00
0.1931E+00 0.1931E+00
0.1931E+00 (.1931E<00
0.1931E400 ©£.1931E+00
0.1931E+00 0.1931E+0C
0.1931E+00 0,1%31E+00
0.1931E400 0.1931E+00
0.1931E+00 0.1931E+00
0.1931E4+00 ¢.2931E+00
0.29318+00 0.1931E+08
0.1931E+00 0.1531E+00
0.1931FE+00 0.1931E+00
0.1931E+00 ©.1931E+00
0.1931E+00 0.1931E+00
0.1%31E+00 0.1831E+00
0.1831E+{8 0.1931E+00
0.1931E+00 0,1931E+00
¢.1931E+00 0.1931E:00
0.1931E+00 (¢.1931E+0¢
0,1931E+00 0.19%31E+00
0.1931E+00 0.1931E+00
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0.9097E+08
0.3942E+01
0.69758+01
0.1001E+02
0.1304E+02
0.1507E+02
0.1910E+02
£.2214E+02
0.2517E+02
0.2820E+02
0.3123E+02
0.3427E+02
£.3730E+02
0.4033E+02
0.4336E+032
0.4640E+02
0.4943E+02
0,5246E+02
0.5549E+02
0.5B53E+02
0.6156E+02
0.6459E+02
0.6762E+02
0.7066E+02
0.73698+02
0.7672E+02
0.7575E+02
0,82798+02

0.8582E+02

C¢.BBBSE+02
0.3188E+02
0.9491E+02
0.9795E+02
0.10108+03
0.1040E+03
0.3079E+03
0.11¢1E+03

0.1131E+03

0.1161E+03
0.1192E+03

D.1931E+00
0.1931E+00
0.1931E+0¢
0.1931E+00
©.1931E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1921E+00
0.1931E+00
0.1831E+00
0,.1931E+00
£.1931E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1531E+00
0.1931E+00
©.1921E+00
0.1931E+00
0.1931E+00
0.1931E+00
D.1931E+00
G.1931E+00
0.1931E+00
0.1531E+00
0.1931E+00
©.1931E+00
0.19318+00
0.1931E+00
0.1931E+00
0.1531E+00
0.1931E+00

0.1213E+01
0.4245E+01
0.727BE+01
0.1031E+02
0.1334E+02
0.1638E+02
0.1941E+02
0.2244E+032
0.2547E+02
0.2B30B+02
0.3154E+02
0.3457E+02
0.3760E+02
G.40635+02
0.4367E+02
0.4670E+02
0.45738+02
0.5276E+02
©.5580E+02
0.5863E+02
0.6186E+02
0.6489E+02
0.6793E+02
0.70965+02

0.7399E+02

0.7702E+02
0.B006E+02
0.8309E+02
0.8612E+02
0.8915E+02
0.9219E402
0.9522E+02
0.9825E+02
0.1013E+D3
0,1043E+03
£.1073E+03
0.3104E+03
0.1134E+03
0.1364E+03
0.1195E+03

0.1931E+00
0.1931E+00
0.1531E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1831E+00
0.1831E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1933E+00
0,1931E+00
0.31931E+00
0.1931E+00
0.1931E+00
0.1532E+00
0.1931E+00
0.19315+00
0.1931E+00
0.1931E300
0.1831E+00
0.1931E+00
£.1931E+00
0.1931E+00
0.1931E+00
0.1331E+00
0.1931E+00
€.1931E+00
0.1931E+00
0.1931E+00
0.1531E+00

0.1516E+01
C.4549E+01
0.7581E+01
0,.1061E+02
0.1365E+02
0.1668E+02
0.1971E+02
0.2274E+02
0.25788+02
0.2881E+02
0.3184E+02
0.34B87E+02
G.3791E+02
0.4094E+02
0.4357E+02
0.4700E+02
0.5004E+02
0.5307E+02
0.5610E+02
0.59138+02
D.6216E+02
0.6520E+02
0,6B23E+02
0.7126E+02
0.7429E+02
0.7733E+02
0.B8D3EE+02
0.,8339E+02
0.8642E+02
G.B946E3+02
0.9249E+02
0.9352E+02

0.9855E+02

0.1016E+03
0.1046E+03
G.1077E+03
0.1107E+032
0.1137E+03
0.116%E+03
0.1298E+03

0.1931E+00
0.1831E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.L931E+00
0.1531E+00
0.1931E+00
0.1931E+00
0.1831E+00

Q.1931E400

0.1931E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1931E+00

0.1931E+0D

0.1931E+00
0.1931E+00
0.1931E+00
0.1921E400
0.1931E+00
0.1931E+00
0.1931E+00
0.1931E+00
£.1931E+00
¢.1931E300
0.1531E+00
0.1931E+00
0.1931E+00
0.1931E4+00
0.19318%00
0.15831E+00
0.1931E+80

C-11

0.1B1%E+01
0.4B52E+01
0.7BB4E+01
0.1052E+02
0.1395E+032
0,%698E+02
0.2001E+02
0.2305E+02
0.2608E+02
0.2511E+02
0,.32142E+02
0.35188+02
0.3821E+02
0.4124E+02
0.4427E+02
0.4731E+02
0.5034E4032
¢.5337E+02
0.5640E+02
0.5944E+02
0,6247E+02
0.6550E+02
0.6B53E+02
8.7157E+02
0.7460E+02
0.7763E+02
0.B066E+02
0.8369B+02
0.BE73E+02
0.B976E+02
0.9279E+02
0.5582E+02
0.9886E+02
0.1019E+33
0i1048E+03
0.10B0E+03
0.11108+03
0.1140E+03
0.11718+03
0.1201E+03

0.1931E+00

0.1531E+00

0.1931E+80
0.1931E+00
0.1931E+00
0.1531E+00
0.1831E+00
0.1931E+00
0.1931E+00
0.1931E+00
0,1%31E+00
0.19331E+00
0,1931E+00C
0.1931E+00
0.1931E+00
0.1931E+00
0.1932E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1531E+00
0.1331E+08
0.1931E+00
0.1931E+00
0.1931E+00
0.,1931E+00
0.1$31E+08
0.1931E+00

0.1531E+00

C.1931E+D0
0.1931E+00
0.1931E+00
0.19321E+00
0.1531E+00
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0.2123E+01
0.5155E+01
0.BlBEE+0L
0.1122E+02
0.1425E+02
0.1%28E+02
0.2032E+02
¢.2335E+02
0.2638E+02
0.2841E+02
‘0.3245E+02
0.354BE+02
0.3851E+02
©0.4154E+02
0.4458E+02
0.4761E+42
0.5064E+02
0,5367E+02
0.5671E+02
0.5974E+02
0.6277E+02
0.6580E+02
D.6B84E+02
0.71L87E+02
¢.7450E+02
0.77938+02
0.BO9TE+D2
0.8400E+02
0.87038+02
£.9006E+02
0.5310E+02
0.9613E+02
0.9916E+02
0,1022E+03
0.1052E403
¢.1083E+02
0.1113E+03
0,3143E+83

0.1174E+403.

0.,1204E+03

0.1%31E+00
0.1931E+00
0.1931E400
0.1931E400
4.1931E+00
0.1931E+040
0.1931E+00
0.,1931E+00
0.1931E+00
$.1931E+00
0.1931E+00
0.1931E+00
0.1531E+00
0.15318+00
0.1931E+00
0.1931E+00
0.1931E+90
0.1331E+00
0.1831E+00
0.1931E+00
0.1%331E+00
0.1331E+00
0,1931E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1831E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1931E+60
0.1931E+00
0.1931E+00
0.1931E400

0.24286E+01
0.5458E+01
0.8491E+01
0.1152E+02
D.1456E+02
0.1758E+02
0.2062E+02
0.2365E+02
0.2669E+02
0.2572E+02
0,3275E+02
0.3578E+02
C.3B8B2E+02
0:4185E+02
0.448BE+02
0.4791E+02
0.5094E+02
4.5398E202
0.5701E+02
0.6004E+02
0.63078+02
D.6611E+02
0.6914E+02
0.72178+02
0.7520E+02
0.7824E+02
0.8127E+02
0.8430E+02
0.87338+02
0.3037E+02
0.9340E+02
0.96438+02
0.9946E+02
0.1025E+03
0.1055E+03
0.10B6E+03
0.1116E+03
0.1146E+03
0.1177E+03
0.1207E+03

0.1931E+00
0.1931E+Q0
0.19318+00
0.1931E+00
0.1931E+00
D.1331B+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1933E+00
0.1931E+00
©.2931E+00
0.1931E+00
0.1%31E+0¢
0.193:E+G0
0.1931E400
6.1931E+00
0.1931E+00
0.1831E400
0.1931E+00

0.1931E+00

4.1331E+00
0.1931E+00
0.1%31E+08
0.1333E+G0
0.1931E+00
0.1931E+00
0.%931E+00
0.1%31E+00
0.1931E+00
0.1931E+00
¢.1931E+00
0.1931E+00

0.2729E+031
0.5762E+01
G.8794E+01
0.1183E+02
0.1486E+52
0.1789K+02
0.2092E+02
0.2396E+02
0.2689E+02
0.3002E+02
0.3305E+02
0.3609E402
¢.3912E+02
0.4215E+02
0.451BE+02
0,4822E+02
0.5125E+02
0.542BE+02
0.5731B+02
0.B035E+02
0.6338E+02
0:6641E+02
0.6344E+02
¢.7247B+02
0.7551E+02
0.7854E+082
0.8157E+02
0.8460E+02
G.B764E+02
0.9067E+02
0, 9370E+02
0.9673E+02
0.9977E+02
0.102BE+03
0.1058E+03
0.,1089E+03
0,1119E+D3
0.1149E+03
0.11B0E+03
0.1210E+03

0.1931E+00
0.1931E+00
0.1931E+00
0.1931E+09
D.1931E+00
0.1931E+00
0.1931E+00
¢.2931E+00
0:1931E+09
0.1931E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1831E+0¢
0.1531E+00
0.1931E+00
0.1931E+00

0.1931E+00

0.1931E+00
0.1931E+00
0.1931E+00
0:1921E+00
0.1931E+00
0.19%32E+00
0.1931E+00
0.13931E+00
£.1931E+00
0.1931E+0D
0.1931E+00

0.1931E+00

0.1931E+00
6.19315+00
0.1931E+00
0.1531E+00

¢.3032E+01
C.6065E+01
0.9097E+01
0.12138+02
0.1516E+02
0.1819E+02
0.2123E+02
0.24265+02
0.2729E+02
0.3032E+02
0.3336E+02.
0.3639E+62
0.3942E+02
0.4245E+02
0.4549E+02
0.4852E+02
0.5155E+02
©.5458E+02

0.5762E+02

D.60ESE+02
0.€63689E+02
D.6671E+02
0.6975E+02
0.727BE+02
0.75818+02
D.7884E+02
0.81B8E+02
0.8491E+02
0.B8794E4+02
0.9057E+02
0.9401E+02
0.%704E+02
0.1001E+03
0.1031E+03
0.1061E+03
0.10928+03
0.1122E+03

0.1152E+03

0.11B3E+03
0.32138+03

D.3931E+08
0.1931E+00
0.1931E+Q0
0.1931E+00
0.19318+00
0.1831E+00
0.1931E+00
0.1931E+50
0.1931E+00
0.19318+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1%31E+00
0.1931E+08
£.1931E+00
0,1931E+00
0.1931E+00
0.19331E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1931E+00
0.1931E+00
0,1931E+00
0.1931E+0¢
$4.1931E+00
0.19318+00
0.15%31E+00
0.1931E+00
0.1931E+00
£.1931E+00
0.1931E+00
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0.1921E+00 0.1931E+00 0.1931E+00 0.153%1E+00 0.1931E+060 0.1831E+0¢ 0.1932E+00 0.1931E+00 ©0.1931E+00 0.1931E+00
0.1931E+00 §.1931E+00 0,1931E+00 0.1531E+00 0.1931E+00 0,1931E+0¢ 0.1331E+00 0.1931E+00 ©.1931E+08 0.1331F+00
¢,1931E+00 ©£.1931E+Q0 0.1931E400 0.1531E+00 0.1931E+00 0.1S31E+00 0.1%31E+00 0.1931E300 0.I931E+00  0.1331E+00
€.1931E+00 ©0.1931E+00 0.1931E+00 0.1831E+DC¢ 0.1931E+00- 0.18312400 0.1631E+00 0.1931E+00 ©.1931E+00 0.1931E+00
0.19318+00 0.1931E+00 0.1931E+00 0.1%31E+00 0.1931E%00 0.1931E+00 0.1931E+00 §_1931E+00 0.1931E+00 0.1921E+00
6.1931E+00 0.1931E+00 0.19315+00 0.1931E+00 0.1931E+00 0.1931E+00 0.1931E+00 ©£.1931E+00 ©.1931E+00 0.1931E+0D
LIST OF ZS-SERIES:
G.1BB0E+01 0.1544E+01 0.1065E+01 0,5409E+00 0,71B6E-0L ~0.2632E+00 -0.4207E+00 -0,4082E+00 -0.2691E+00 ~0.7343E-03
0.1135E+00 0.2304E+00 0.2536E+00 0,1B94E+00 0.7072E-01 -0.5676E~01 -0,1502E+00 ~0.1826E+00 ~0.1500E+00 -0.6973E-01
©.2654E~01 0.1050E+00 0.1409E+00 0.1255E+00 0.6B48E-0% -0.768BE-02 -0.7557E-01 -0,1126E+00 -0.1083E+00 -0.6696E-01
-0.5159E-02 0.5456E-C1 0.5179E-01 0.9505E-01 0.6519E-61 0,143BE-01 ~»0,3B867E-01 -0.7550E~01 -0.8421E+01 -0.6319E~01
-0.2121E-01 0.2616E«01 0.6221E-0r 0.74%4E-01 0.6096E-01 0.2633E-01 -0.1603E-01 -0.5102E-01 ~0.66758-01 -0.5853E-01
-0.3016E-01 0.7674E-02 0.4139E-01 ¢,5937E-01 ©0.5590B-0¢1 0.329BE-01 ~0.7019E-03 -0.3297E-01 -0.52589E-01 -0.5310E-02
-0.3497E-01 -0.5153E-02° 0.2553E-01 ©.4629E-01 ¢.5015E-01 0.3628E-01 0.100BE-01 -0.1890E-01 -0.4039E-01 -0.4707E-01
-0.3700E-01 -0.1421E-01 0.12978-61 &.3484E-01 ©.4387E-01 0.3722E-61 0.1764E-{1 -0.7650E-02 ~0.2961E-01 ~0.4059E-01
-0.3700E~01 ~0.2046E-01 0.2889E-02 {.2466E-01 0.37238-01 0.3638E-01 0.2272E~01 0.1363E-02 -0.2000E-01 -0.33B3E-01
-0.3542B-01 ~0.2449E-01 -0,5143E-02 O0.1560E-01 0.3041E-01 0,3417E-01 0.2579E-01 0.8479E-02 -0.114BE-01 -0.2698E-01
~0.3265E-01 -0.2668E~01 ~0.1139E-01 0.7617E-02 ©.2358E-01 0.3090E-01 0.2717E-01 0.13%1E-01 -0.4028E-02 -0.2021E-01
~0.2896E~01 ~-0.2732E-01 -0.1505E-01 0.7015E-03 0,1691E-01 0,2686E-D1 0.2714E-01 0,1782E-01 0.2350E-02 -0.1369E-01
-0.2463E-01 -0.2667E-01 -0.1924E-01 ~06.5329E-02 0.1057E-01 0.2229E-D1 0.2593E-01 0.2034E-01 0.7633E-02 -0.'7575E-02
~0.1987E-01 -0.2435E-01 -0.2111E-01 -0.9864E-02 0.4711E-02 0.1740E-01 0.2375E-01 0.2159E~01 0.}182E-01 -0.1-59BE-02
-0.1491E~01 ~0.22368-01 -0.2179E-01 -0.1351E-01 -0,5514K-03 0,1242E-01 0.20B2E-01 0.2172E-01 0.1492E-01 0.2924E-02
~0,9950E-02 -0,1913E-01 -0.2141E-01 -0.1607E-01 -0.5111E-02 0.7524E-02 ©0.1733E-01 0.20878-01 0.1637E-01 0.7101E-02
-0.5161E-02 -0.1544E-01 -0.2012E-01 -0,1761E-01 -0.8B89E-02 0.2882E-02 0.1349E-01 0.1915E8-01 {.1802E-01 O0.1047E-01
«0.7019E-03 -0,1149E-01 -0.1809E-01 -0.1819E-01 -0,11B4E-01 -0.1362E-02 0.9478E-02 (.16B4E-01 ©.1Bl14E-01 0.1239E-01
0.3296E-02 -0.7464E-02 -0.1546E~01 -0.1786E-01 -0.1394E-01 -0.5088E-02 0.5470E-02 ©.1398E-01 O0.1743E-01 0.1467£-01
0.6728E-02 ~0.35178-02 -0,1241E-01 -0.1680E-01 -0.151%E-01 -{.8205E-02 (.1622E-02 ©.1077E-21 0.1601E-01 0.1551E-01
0.9514E-02 0.1977E-03 ~0.9097E-02 ~0.1507E-01 -0.1564E-0% -0.1065E<01 =0.19278-02 0.7394E-02 0.1400E-01 0.1558E-01
0.1161E-01 ¢.3553E-02 -0,5686E-02 -0.1282E-01 -0.1534E-01 -0,1238E-01 -0.5062E-02 0.398%E-02 0.1154E-01 0.1493E-01
0.1298E-01 0,6445E-02 -0.2322E-02 -0.1019E~01 ~0.3436E-01 -0.1340E-01 -0.76%1E-02 0.7017E-03 0.8772E-02 0.1366E-01
0.1365E-01 ©.B795E-02 0.B576E-03 ~0.7316E-02 ~0.1282E-01 -0.1373E-01 ~0.9749E-02 -0,2341E-02 0.5836E-02 0.11B7E-01
0.1364E~0: ©.10%5E-01 0.3737E-02 -0.4348E-02 -0.1082E~01 ~»0.1340E-01 ~-C.1120E-01 -0.5033E-02 0.2869E-02 U.96BBE-02
0.1301E-0% ©£.116BE-01 0.6Z18E-02 -0.1415E-02 -0.B485E-02 -0.1249E-01 -0.1202E-01 -0.7285E-02 0.2317E-06 0.7230E-02
G.1183E-UX ©,1220E-01 0.BZ27E-02 0.1381E-02 -0.59378E-02 -0.1107E-¢2 -0.1223E-01 ~0.9037E-02 -0.2655E-02 0.4623E-02
©,1020E-01 0.1232E-81 0,9712E-02 0.3871E-02 -0.3302E-02 -0,9251E-02 -0.11B7E-01 -0.1025E-0) -0.4599E-02 0.13991E-02
0.B223E-02 G.1149E-01 0.1065E-03 ©.6028E-02 -0.7016E-03 -0.7135E-02 -0.1099E-01 -0.1091E-01. -0.6551E-02 -0.5513E~03
0.6000E-02 0.1G37E-01 0.1103E-01 ©.7761E-02 0.1755E-02 ~0.4834E-02 -0.9660E-02 -0, 1102E-01 ~0.84%53E-02 ~{.289B8E-02
0.3650%-02 O0.8857E-02 0.108BE-01 ©.9024E-02 0.3970E-02 -0.2462E-02 -0.7977E«02 ~-0.L062E-01 -0.9470E-02 -0.4961E-02
0.1283E-02 0.7031E-02 0.1024E-01 0.97928E-02 0.5862E-02 -0.126BE-03 -0.6033E-02 ~0.9757E-02 -0.9%88E-02 -0.6666E-02
-G.9951E-03 0.4595E-02 0.S172E-02 0.1006E-01 0.7368E-02 0.2071E-02 -0.3930E-02 -0.84%7E-02 -0,1001E-01 -0.7961E-02
-0.3090E-02 0.2851E-02 0.7743E-02 0.9851E-02 O0.B444E-02 0.4042E-02 -0.1771E-02 -0,6920E-02 -0.9578E-02 -0.8814E-02
-0.4920E-02 0,7014E-03 0.6040E-02 0.9200E-02 0.9069E-02 0.5714E-02 0.2455E-03 -0.5113E-02 -5.8724E-02 -0,9210E-02
“0.6418E-02 -0.1359E-02 0.4155E-02 0,8160E-02 0,9240E-02 ©,7027E-02 0.2327E-02 -0.33174E-02 -0.7516E-02 -0.9160E-02
-0.7537E-02 -0.3242E-02 0.2183E-02 0.6801E-02 O0.8975E-02 0.7944E-02 0.4094E-02 -0.1192E-02 -0.6026E-02 ~0.B6BIE-02
-0.824BE~02 -0.4874E-02 0.2147E-03 0.5200E-02 0.8309E-02 0.§446E-02 0.5577E-02 0.7396E-03 -0.4336E-02 -0.7B42E-02
~0.,B540E-02 -0.6196E-02 -0.1660E-02 0.3442E-~02 0.7294E-02 ¢.BB30E-02 0.6726E-02 ©.2538E-02 -0.2532E-02 -0.6674E-02
~0.BA2IE-02 -0.7163E~D2 ~0.33638-02 0.1614E-02 0.5992E-02 0.B216E8-02 0.7505E-02 0.4128E-02 <0.7012E-03 -0,.5257E-02

DISTRIBUTION: OF DISSOLVED CHEMICALS IN PPM AT D.0000E+30 HRS
{ADSORBED CHEMICAL CONC. = 0.1620E+00 * DISSOLVED CHEMICAL CONC.}
Z = 0.00
X
Y o. Z. 5. 7. 10. 15, 20. 30. 50.

5: 0.0008+00 0.000E+00D 0.000E+Q0 0.000E+00C 0.000E+00 0.0CQE+00 0.00BE+0Q0Q 0.000E+00 0.000E+00
4. 0.000E+00 0.COCE+0C 0.000E+00 0.000E+DO 0.00C0E+D0D 0.000E+00 0.000E+00 §.000E+00 0.C00E+00
3 G.000E+00 0.02CE+0Q0 0.G00E+00 C.000E+00Q 0.000E+00 0.000E+00 0.000E+Q0Q 0.000E+00 0.000E+00
2. 0.000E+00 0.000E+00 0.C00E+Q0 ¢.000E+0Q0D 0.000E+00 0.006E+00 0.002E+00 4,000E+0Q0 0.000E+00
G. &.000E+0C 0.000E+00 0.000E+00 G,000E+GO 0.000E+D0 0.000E+00 0.000E+00 {.000E+0Q0 0.080E+00

DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.B760E+D4 HRS

(ADSORBED CHEMICAL CONG. =  0.1620E+00 * DISSCLVED CHEMICAL CONC.)
% = £.00
X
e 0. 2. 5. 7. 10. 15, 2¢. 30, 50,
5.  0.377E-G2  0,340E-02  0.233E-02  0.1§1B-02  ©0.801E-03 0.174E-03  0.243E-04  0.121E-06  0.000E+0C
4. 0.696E-02 0.596E-02 0.380E~-02 0.252E-02  0.120E-02  0,250E-03  0:340E-04 0.165E-06  0.000E+0G
1,  0.125E-01 G.9B7E-02 -0.569E-02 0.363E-02 0.166E-02 0,331E-03  0.443E-04 0.212E-06  C.000E+0D
%. 0.206E-01 ©.149E-61 0.774E-02 0.476E-02 0.209E-82 0.407E-83 0.535E-04  (.252E-06  C.000E+DO
0. 0.313E-01 ©0.212E-01 0.999E-02 0.594E-02  0.254E-02 0.479E-03  0.623E-04  0.290E-06  0.000E+00
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DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.1752E+05 HRS

{ADSCRBED CHEMICAL CONC. = 0,1620E+00 * DISSOLVED CHEMICAL CONC.)
2w 0.00
X
Y G. 2. 5. 7. 1G¢. 5. 20. 30. 50.
5. 0.597E-02 0.578E-02 0.474E-02 0.387E-02 0.264E~02 0.115E~02 0.443E-03 0.336E-04 0.133E-07
4. 4.97C0E-02 0.832E-02 0.678E-02 0.532E-02 0.347E~02 0.149E-02 0.542E-03 0.402E-04 0.156E-07
3. 0.158E-01 0.134E-01 0.523E-02 0.694E-02 0.434E-02 0.179E-62 0.636E~03 0.462E-04 J.177E~-07
2. 0.243E-01 0.1B3E-01 0.1178-01 0.84BE-02 0.511E-02 0.204E-02 0.713E-83 0.510E-04 0.154E-07
0. 0.354E-01 J.256E-01 0.144E-0} 0.100E-01 0.586E-02 0.227E-02 0.782E-03 0.552E-D4 0.,208E-07

DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.2628E+05 HRS
(ADSORBED CHEMICAL CONC. =  0.1620E+00 * DISSOLVED CHEMICAL CONC,}
zZ = 0.00
%
Y 0. 2. 5. 7. 1¢, 15. 20. 30. 50

5. 0.672E~02 0.664E-02 8.572E-02 0.489E-02 0.367E-02 0.206E-02 0.104E-02 0.192E-03 0.132E-05
4. Q.106E-01 0.990E-92 4.790E-02 0.648E-02 0.464E-02 0.248E-02 0.122E-02 0.218E-03 0.14BE-05
3, 0.167E-01 0.145E-0) G.105E-01 0.822E-02 0.562E-02 0.288E~02 0.138E-~-02 0.243E-03 0.262E-05
2. 0.2533-01 0.201E-01 0.13)E-01 0.986E~-02 0.650E-02 0.321E-02 0.152E-02 0.261E-03 0.172E-05
0. 0.365E-01 0. 268E-01 0.158E-01 0.115E-01 0.732E-02 0.351E-02 0.163E-02 0.271E~03 0.181E-0%

DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.3504E+05 HRS
(ADSQRBED CHEMICAL CONC. = 0.1620E+00 * DISSQLVED CHEMICAL CONC. }
Z = 0.00
X
Y 0. 2. 5. 7. 16, 15. 20. 3a. 58,

5. 0.701E~D2 0.537E-D2 0.BL2E-02 3.533E-02 0.4)4E~D2 0.255E-02 0.147E-02 0.40BE-03 0.112E-04
4. 0.169E~01 0.103E-01 #.833E-02 0.696E~-02 0.516E-02 0.301E-02 0.1639E-02 0.455E-03 0.123E-04
3. 0.171E-01 0.149E-01 3.10%E-01 0.873E-02 0.618E-D2 0.345E-02 0.183E-02 0.495E~03 0.131E-04
2. 0.257E-01 8.205E-01 0.135E-01 0.104E-01 0..788E-02 0.381E-62 0.205E-02 0.527E-03, 0.1388-04
0. 0.368E-01 0.272E-01 0.163E-01 0.121B-91 0.793E-02 0.413E-02 0.218E-D2 0.553E-03 0.144E-04

DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.4380E+05 HRS
(ADSORBED CHEMICAL CONC. =  0.1620E+00 * DISSOLVED CHEMICAL CONC.)
Z = 0.00 '
X
Y 0. - 5. 7. 10. 15. 20, 30. 50,

5. 0.713E-02 0.712E-€2 0.62%E-02 0.552E-02 0.436E-02 0.275E-02 0.172E-02 0.590E-03 0.355E-04
4. 0.110E-01 0.104E-01  &.851E~02 0.716E~02 0.533E-02 0.328E-02 0.196E-02 0.650E~03 0.3B3E-D4
3. 0.172E-01 ¢.150E-01 0.111E-03% 0.8355E-02 0.843E-02 0.373E-02 0.217E~02 0.701E-03 0.406E-04
2. 0.258E-~G1 0.206E-01 0.137E-01 0.106E-Q1 0,.734E-02 0.410E-02 0.234E-02 0.741E-03 0.423E-04
G. 0.370E-01 0.274E-01 0.165E~01 0.123E~01 ©,818E-02 C.443E-02 0.24S5E-02 0.774E-03 C.438E-04

ﬁISTRIHUTION OF DISSOLVED CHEMICALS IN PPM AT 0.5256E+05 HRS
(ADSORBED CHEMICAL CONC. = 0.1620E+00 + DISSOLVED CHEMICAL CONC.)
Z = £.00
X
Y 0. 2z, 5. 7. 10. 15. 20. 30, 50.

S. 0.718E-02 0.737E-02 G.636E-02 0.560E~02 0.446E-02 0.282E-D2 0.186E-02 0.714E~03 0.6594E-04
4. 0.111E-51 0.105E-01 0.859%E-02 0.725E-02 0.530E~02 0.341E-02 4.211E-02 0.782E-02 0.741E-04
3, 0.173E-02 ¢.1I51E-01 0.112E-01 0.904E-02 0.654E~02 0.387E-02 0.232E-02 0.B39E-03 0.720E~04
2, 0.259E-01 0.207E-01 0.138E-01 0.I07E-41 0.745E-02 C.424E-02 0.250E-02 0.883E-03 0.810E-04
0 4.370E-01 0.274E-01 0.166E-01 0.124E-03 0:831E-02 0.458E-02 0.265E-02 0.920E-02 0.834E-04

DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.6132E+D5 HRS
(ADSORBED CHEMICAL. CONC. =  0.1620E+00 * DISSOLVED CHEMICAL CONC.)
z = 9.00
x
Y 0. 2. 5. 7. 10, 15, 20. 30. 50,

5. 0.720E-02 #.720E-02 0.639E-0Q2 0.564E-02 0.451E-02 0. 298E-02 0,193E-02 0.7%1E-03 0.104E-03
4. $.111E-02 0.105E-01 0.863E-02 0,729E-02 0.555E-82 0.347E-02 0.218E-02 0.B&2E-03 0.110E-G3
3. 0.173E-01 0.151E~01 0.112E-01 0. 30BE-G2 0.653E-02 0.393E-02 0.240E-02 0.922E-03 G.116E-03
2. 0.253E-01 0.207E-01 0.139E-01 0.108E-01 0.750E-02 Q0.431E-02 0.35BE~D2 0.969E-03 0.11%E-03
0. 0.370E-01 0.275E-01 0.166E~01 0.124E-01 0.836E-D2 0.464E-02 0.273E-82 4.3i01E-02 Q.123E-03
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DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.7008E+05 HRS
{ADSORBED CHEMICAL CONC. = 0.1620E+00 * DISSOLVED CHEMICAL CONC.)
%= G.00
X
Y a. 2. 5. T. 10. i5.

5. 0.721E-02 #.721E-02 0.631E~02 0.566E-02 0.453E-02 0,301E-D2
4. §.111E-01 0.105E-01 0.BB4E-D2 0.731E-02 0.557E-02 0.350E~02
3. G.173E-01 0.151E-01 0.113E-01 0.910E-02 0.661E~-02 0.3965-02
2. 0.25%E-01 0.207E-01 0.13%E-0L {.108E-01 0.753E-02 0.434E-02
e. 0,371E-C1 0.275E~01 0,i67E-01 0.125E~-0L C.839E-02 g.468E-02

DISTRIBUTICN OF DISSOLVED CHEMICALS IN PPM AT 0.78B64E+05 HRS
(ADSORBED CHEMICAL CONC. =  0.1620E+00 * DISSOLVED CHEMICAL CONC.)
2 = z.00
X
Y 0. Z. 5, 7. 10, 15,

5. 0,721E~02 0.721E~02 0.642E-02 0.5678-02 0.454E-02 0.3028-02
4. 0.111E-G1 0.105E-01 0.B65E~Q2 {.732E-02 0.558E-02 0.3%2E-02
3. 0.173E-01 0.151E-01 0.113E-01 0.911E-0Z 0.663E-02 0.39BE~02
2. 0,255E~-01 0.208E~01 0.139E-01 0.108E-01 ¢.754E-02 0.426E-02
Q. 0.371E-01 0.275E-01 0.,167E-01 0,125E-C1 0.840E~02 0.469E-02

DISTRIBUTION OF DISSOLVED CHEMICALS IN PEM AT 0.8760E+05 HRS
(ADSORBED .CHEMICAL CONC. = 0.1620E+00 * DISSOLVED CHEMICAL CONC.}
Z = 0.60
X
¥ Q. 2. S. 7.- 10. 15.

5. 0.722E-02 0.722E-02 0,642E-02 0.567E-02 0.455E~02 0.303E-02

4. 0.111E-01  ©.1065E-01 0.866E-02  0.732E-02  0,559E~02 0.353E-02
3. D.173E-01  0.151E-01 0.113E-01 0.912E-02 0.663E-02  0.399E-02
2. 0.259E-01 0.20BE-01  0.139E-01  0.10BE-01  0.755E-02 0.437R-02
0. 0.371E-01 0.275E-01 0.167E-01 0.125E-01 0.841E-02 0.470E-02

DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.9836E+05 HRS
(ADSORBED CHEMICAL CONC. = 0.1620E+00 * DISSOLVED CHEMICAL CONC.)
Z = 0.00
X
Y 0. 2. 5. 7. 10. 15.

S. 0.722E-02 0.722E-02 0.642E-02 0.5567E-02 0.455E-02 0.303E-02
4. 0.111E-01 0.105E~0X 0.BGEE~D2 0,733E-02 0.559E-02 0.353E-02
3. 0.173E-01 1,151E-02 6.113E-01 0.912E-02 0.683E-02 0.399E~02
2. 0.255E-01 {.208E-01 0.133E~0L 0.108E-01 0.755E~02 0.437E-02
0. 0.371E-01 6.275E-01 0.167E-01 0.1258-01 0.841E-02 0.471E~02

DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.1051E+06 HRS

(ADSORBED CHEMICAL CONC. = 0.1620E+00 * DISSOLVED CHEMICAL CONC.J
Z = 06.08
X
b 0. 2. 5. 7. 1¢. 15.
3. 0.722E-02 0.722E-02 0.642E-02 0.567E-02 0.455E-02 0.303E-02
4. 0.111E-01 9.105E-01 .0.B66E-02. 0.733E-02 0.559E-02 0,353E-02
3. 6.173E-01 0.151E-02 0.113E-01 0.912E-02 0.E84E-02 0.339E-02

2. 0.259E-01  0.20BE~-01  0.138E-01  0.108E-01  0.755E-02° 0.4378-02
0. 0.37iE~01  ¢.27SE-0%Y 0.167E-01  0.12SE-01  0.B41E-02  0.4T1E-Q2

PISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0,.1135E+06 EHRS
(ADSORBED CHEMICAL CONC. =  0.1620E+00 * DISSOLVED CHEMICAL CONC.)
Z = 0.0¢
x
2. 5. 7. 10, 15.

<
o

. 0.722E-D2 0.722E-D2z 0.642E-02 0.567E-02  0,455E-02  0.303E-02
. 0.111E-01  0.1058-01 0.B66E-02 0.733E-02 0.55%E-02  D.3S3E-0Z
0.173E-01  0.151E-0% 0.113E-01 0.912E-02 D0.664E-02  0.399E-02
U.259E-01 0.208E-01  0.135E-01  0.108E-D1  0.755E-02  0.437E-02
. 0.371E-01  ©0.275B-01  0.167E-01  (0.I25E-01  0.B41E-02  0.471E-02

o N WA W
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0.
a.
0.
&,
0.

9.
o,
0.
0.
0.

0.
0.
a.
Q.
0.

o]

0.
0.
0.
0.
.

Q.
C.
Q.
a.
<.

20.

1975-02
222E-02
244E-G2
262E-02
277E~02

20.

199E~02
224E-02
246E-02
264E-02
279E-03

0.

199E-02
225E-02
247E-02
263E-02
ZBOE-02

20,

.Z00E-02
0.
0.
0.
6.

225E-02
248E-02
265E-02
280E-02

20.

Z00E-02
225E-02

248E-02
265E-02

281E-02

20.

200E~-02
226E-02
248E-02
266E-02

‘281E-02

30.

0,835E-03

G.90%E-03
0,971E-03
©.102E~02
0.106E-02

30.

©.861E-03
0.935E-03
0.998E-03
0.1058-02
0.109E-02

30.

0.875E-03
0. 949E-03
0.101E-02
0.106E-02
0.110E~02

30.

0.B82E-03
0.957E-03
0.102E-02
0.107E-02
0.111E-02

30,

0.BE7E-02
0.961E-03
0.102E~02
0,107E-02
0.111E-02

30.

0.889E-03
0.964E-03
0.103E-02
¢.1082-02
¢.112E-02

50.

0.133E-03
0.14IE~0C3
0.147E-03
0.152E-C3
0.155E-03

50.

0.155E-03
0.163E-03
0.170E-03
0.175E-03
©.,1B0E-03

5¢.

¢.270E-03

¢.179E-03

¢.186E-03
0.192E-03
0:196E-03

50,

0.1BOE-03
0.189E-03
0.137E-03
0.202E~03
0.207E-03

50,

0.186E-03
0.196E-03
0,203E-03
0.209E-03
0,214E-03

50.

0_.190E-03
0.2008-03
0.,207E-03
0.213E-03
0.21BE-03

A
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DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT 0.1226E+06 HRS
{ADSORBED CHEMICAL CONC, = 0.1620E+00 * DISSCLVED CHEMICAL CONC.)
2= 0.00
X
Y a. 2. 5. 7. 10. 15, 20. 3o, 50.

5, 0.722E-02 0.722E~02 0.642E-G2 0.567E-02 0.,455E-02 0.303E~02 4.200E-02 0.B90E-03 0.192E-03
4. 0,11iE-01 0.105E-02 CG.BEBE-02 &,733E-02 0.555E-02 0.353E-02 0.226E-02 Q.965E-03 0.202E-Q3
3. 0.173E-01 ¢.151E-01 0,.113E-01 0.212E-02 0.664E-02 0.399E-02 0.248E-0Q2 0.103E-02 0.210E-03
2. 0.259E~01 0.208E-01 0.13%E-01 0.108E-01 0.755E~02 0.437E-02 0.266E-02 0.108E-02 0.216E-03
Q. 0.371E-01 0.273E-01 0.167E-01 0.125E-01 0.841E-02 0.471E~D2 0.281E-02 ¢.112E-02 0.220E-03

DISTRIBUTION OF DISSOLVED CHEMICALS IN EEM AT 0.1314E+06 HRS
(ADSORBED' CEEMICAL CONC. =  0.1620E+00 + DISSOLVED CHEMICAL CONC.)
Z = 0.00
X
Y . 2. 5. 7. 16. 15. 20.. 30. 50.

. 0.722E-02 0.722E-02 0.642E-02 0.567E-02 0.455E~02 U.304£—02 0.200E-02 0.831E-03 0.1%4E-03
0.111E-01 &.108E-01 0.866E-02 0.733E-02 0.559E-02 0.353E-02 0.226E-02 0.566E-03 0.203E-03
0,173E-01 G:151E-01 0.113E-01 0.912E-02 0.664E-02 0.3995-02 0.248E-02 0.103E-02 0.211E-03
0.259E-01 0.208E-01 0.133E-01 0.10BE-01 0.755E-02 0.437E-02 0.266E-02 ¢.108E-G2 G.217E-03
0.3718-01 0.275E-03 0. 167E-01 0.125E~01 0.841E-02 C.471E-02 0.281E-02 6.112E-02 0.222E-03

[=00 S ITERC )

DISTRIBUTION OF DISSCLVED CHEMICALS IN PPM AT 0.1402E+06 HRS
(ADSORBED CHEMICAL CONC. = 0.1520E+00 * DISSOLVED CHEMICAL CONC.)
%= £.00
hd
Y 0. 2. 5. 7. 10. 15, 20. 30. 58.

0,722E-02 0.722E-02 0.642E-02 ¢.567E-02 0.453E~02 0.3204E-02 0.201E-02 0.891E-03 0.1535E-03
B 0.111E-01 0.3105E-01 0.866E-~02 0.733E-02 0..559E-~-02 0.353E-02 0.226E-02 0.3966E-03 0.204E-03
0.173E-01 0.151E-01 0.113E-01 0.912E-02 ‘0.664E-02 0.359E-02 0.248E-02 0.103E-02 £.212E-03
8.28%E-01 0.208E-01 0.139E-01 0.L08E-01 0.755E-02 0.437E-02 0.266E-02 0.108E-02 0.218E-03
. 0.371E-01 0.275E-01 0.167E-01 0.125E-¢1 0.841E-G2 G.471E-02 0.,281E-02 0.112E~-02 0.223E-03

£ ta o tn

DISTRIBUTION OF DISSOLVED CHEMICALS IN EPM AT 0.1429E+D6 HRS
(ADSORBED CHEMICAL CONC. =  0.1620E+00 * DISSOLVED CHEMICAL (ONC.)
Z = ¢.00
X
¥ 0. 2. 5, 7. 10. 1i5. 20. 30, 50,

5. 0.722E-02 0.722E-02 0.642E-02 0.567E-Q2 0.455E-02 0.304E-02 0.201E-02 G.BSlE-US 0.135E-03

4, 4.111E-01 0.105E-01 0.B&SE-02 0.733E-02 0.553E-02 0.353E-02 C.,226E-02 0.966E-03 Q.205E-03

3. 0.173E-01 0.151E-01 0.113E-01 0.%12E-02 0.664E~02 0.3998-02 0.248E-02 0.103E-02 0.213E-03

2. 0.259E-01 0.Z08E-01 0.139E-01 0.10BE-@1 0.755E-0% 0.437E~02 0.266E-02 0.108E-02 0.218K-03

0. 0.371E-01 0.,275E-01 0.167E-£1 0.125E-0% d,841E-D2 0.471E-02 0.281E-02 0.112E-~02 0.,223E-03
STEADY STATE SOLUTION HAS NQT BEEN REACHED BEFORE FINAL SIMULATING TIME

DISTRIBUTION OF DISSOLVED CHEMICALS IN PPM AT [©.15775+0& HRS
(ADSORBED CHEMICAL CONC. = 0.3620E+00 * DISSOLVED CHEMICAL CONC.)

.4
Y 0. 2. 5. 7. 10. 15. 20. 30. 50,

5. 0.722E-02 0.722E-02 0.642E-G2 0.567E-02 0.455E-02 0.304E-02 0.2¢1E-02 G.B91E-03 0.195E-03
4, 0.111E-01 G.3105E-021 0.8B66E-D2 CG.733E-02 0.559E-02 0.353E-02 0.226E-02 4.966E-03 0.205E-03
3. 0.173E-01 0.151E-01 0.113E-01 0.912E-02 0.664E-02 0.393E-02 0.248E-¢2 0.103E-02 0.213E-03
2. 0,259E-01 0.208E-01 0.13%E-01 0.1¢8E-01 0.7558E-G2 G.437E-02 0.266E-02 0.108E-02 0.219E-03
Q. 0.371E-01 0.275E-01 0.167E-01 0.125E-01 0.841E-02 G.471E-02 0.2818-02 0.112E-02 0.224E-03
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