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1.0 INTRODUCTION

Bechtel Environmental, Inc. (Bechtel) has been contracted by the Department of the Navy, Naval
Facilities Command, Southern Division, to provide remedial services as the Navy’s
Environmental Response Action Contractor. Under Delivery Order 109, Task 1, of the Prime
Contract N62467-93-D-0936, Bechtel has been contracted to conduct Interim Measures for
remediation of source area contaminated ground water at Site 11, Old Camden County Landfill at

the Naval Submarine Base (NSB) Kings Bay.

This Semiannual Corrective Action Assessment Report summarizes the Interim Measures,
monitoring activities, and remediation progress during May 1 to September 30, 1999. The report
presents; (1) Phase 2 in-situ chemical oxidation treatment; (2) geoprobe investigation of a
suspected source area immediately east and adjacent to injector I-14; (3) suspected source area
excavation; (4) sampling and analyses; (5) overall status of remediation; and (6) projected work

for the next reporting period.

2.0 SUMMARY OF ACTIVITIES

Activities during this period included Phase 2 in-situ, chemical oxidation treatment, geoprobe
testing and groundwater analyses, and suspected source area excavation. Groundwater sampling
and analyses of treatment area wells and injectors were conducted monthly. Analytical results

are discussed 1n section 3.0.
2.1 PHASE 2 IN-SITU CHEMICAL OXIDATION

During May 20 to May 27, 1999, Bechtel and subcontractor Geo-Cleanse International, Inc.
installed injectors I-24 through 1-44 (Figure 1) to perform Phase 2 treatment. Areas targeted for
Phase 2 treatment are east (upgradient) and west (downgradient) of the Phase 1 area of concern.
These target areas show total chlorinated ethene concentrations either exceeding or close to
exceeding the target concentration of 100 pg/L. The first injection event was performed during
June 3 through 11, 1999. During this event, approximately 8,286 gallons of 50% hydrogen
peroxide and an equivalent volume of ferrous iron catalyst were injected. The second injection
event was performed during July 12 through 15, 1999 and involved approximately 2,964 gallons
of 50% hydrogen peroxide and an equivalent volume of ferrous iron catalyst. To evaluate
treatment performance, pre- and post-injection groundwater samples were collected and
submitted to ENCO laboratory of Jacksonville, Florida for chlorinated hydrocarbon analysis.
One pre—injection (May) and one post-injection (June) sampling were performed for the first
injection, and two post-injection (July & August) samplings were performed for second injection.
Groundwater samples were collected from two source area monitoring wells (KBA-11-34 & 36),
selected source area injectors, five perimeter monitoring wells, and two recovery wells. The
results are discussed in Section 3.0, Analytical Data. Details of Phase 2 treatment

Progress Report 3.doc 1
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are presented in the Final Effectiveness Evaluation Report Geo-Cleanse Treatment Program
Phase II provided as Attachment [.

2.2 GEOPROBE INVESTIGATION

A geoprobe investigation was performed to investigate the source of tetrachloroethylene (PCE)
rebounding (increasing concentration) in injector I-14. Analytical results from the August 1999;
post-treatment sampling showed PCE concentrations of 1600 pg/L. and 2400 pg/L at I-14. These

results were significantly higher than July’s result of 110 pg/L.

Bechtel subcontracted with Probe Domain of Jacksonville, FL to provide the equipment and
labor to collect groundwater samples at the area immediately east of I-14. Probe Domain
subcontracted with Analytical Laboratories of Florida, Inc., of Cocoa, FL to provide a mobile

laboratory for onsite sample analyses.

Bechtel arrived onsite on August 30, 1999 to layout a grid system for sample locations. Grid
points were established at 5-ft intervals and in a north-south and east-west direction.
Groundwater samples were collected at 16 locations, GP-1 through GP-16 (Figure 2). Probe
Domain provided a truck mounted Geoprobe™ Model 5400 direct push machine for collecting
groundwater samples. The equipment advanced an enclosed screen by pushing 1 Y-inch outside
diameter, 4-ft sections of steel rod to a depth of 30 to 33 ft below grade (bg). Once the depth of
investigation was reached, the rods were pulled back, exposing a 3-ft, stainless steel, 0.004-inch
wire wrapped screen. A Vi-inch inside diameter, polyethylene tube was positioned near the
center of the screen and connected at the surface to a peristaltic pump. Approximately 2 gallons
of groundwater were purged through the screen prior to collecting the sample. After purging, the
lower end of the tube was removed from the screen and upper end disconnected from the
peristaltic pump. The sample was then collected by allowing the groundwater to gently flow out
the lower end of the tube and into the sample container. After collecting the initial sample from
the lowest interval, the screen was pulled up the hole to the next sampling interval. A new piece
of polyethylene tubing was positioned near the center of the screen and the purge and sample
process was repeated. Groundwater samples were collected at depths of 21 - 24 ft, 24 - 27 ft, and
27 - 30 ft bg at each location. Additional samples from depths of 11 - 14 ft, 15 -18 ft, 18 -21 ft,
and 30 — 33 ft were collected at selected locations as directed by Bechtel. After all samples were
collected at a location, the screen was removed from the hole and the hole was backfilled with a

cement grout.

Collected samples were immediately provided to the onsite mobile laboratory under chain of
custody protocol. The samples were submitted for volatile organic analyses, targeting chlorinated
ethenes using EPA method 8021. Specific compounds analyzed included tetrachloroethylene,
trichloroethylene, cis-1,2-dichloroethene, trans 1-2-dichloroethene, 1,1-dichloroethene, vinyl
chloride, benzene, and chlorobenzene. Two of the samples analyzed onsite were duplicated and
sent to ENCO Laboratories for confirmation analyses. A maximum concentration of 99,000
ug/L was observed approximately 12-ft southeast of I-14 at a depth of 27 to 30 ft below grade.
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Analytical results are summarized in sectton 2.2. A copy of the Geopicbe Investigation Report is
provided as Attachment 2.

2.2 SOURCE AREA EXCAVATION

Excavation of the suspected source area near injector I-14 was approved by the Navy based on
the results from the previous geoprobe investigation. On September 21, 1999, a 20-ft x 30-ft x 8-
ft deep area immediately east of I-14 was excavated. All excavated material was placed on 10-
mil poly sheeting to prevent contact with the ground surface. The material was visually
inspected for containers and scanned with a photoionization meter to check for organic vapors.
The excavation yielded several 5-gallon containers and one approximate 20-gallon container. All
containers were either crushed or severely deteriorated except one 5-gallon container. The
uncrushed 5-gallon container appeared to contain a gray-colored paint waste. The 20-gallon
container contained a black sludge looking waste. Two samples of the waste were collected, one
from a 5-gallon and one from the 20-gallon container, and submitted to ENCO Laboratories for
chemical analyses. The results for the black waste showed PCE with the highest concentration of
a]l compounds tested. The excavated containers were placed in a poly-drum overpack for
disposal by the base public works contractor. All other material was returned to the excavation
and compacted with the excavator, and a 2-foot layer of clean soil was placed on top of the
refuse. A copy of the Source Area Excavation report is provided as Attachment 3.

3.0 ANALYTICAL DATA

This section provides a summary of the analytical results associated with sampling and analyses
efforts for in-situ chemical oxidation, geoprobe investigation, and source area excavation
activities. Sampling and analyses were conducted monthly during May through August to
evaluate the performance of the in-situ chemical oxidation treatment. A one-time sampling and
analyses was performed with the geoprobe and source area excavation. All samples were
submitted to ENCO laboratories for chemical analyses. Quality assurance and quality control
was maintained through collection of duplicate samples and ENCO's conformance with their
Comprehensive Quality Assurance Manual for Contract Laboratory.

3.1 PHASE 2 IN-SITU CHEMICAL OXIDATION

Groundwater samples were collected from treatment area wells during pre- and post- phase 2
chemox treatment. Results are summarized in Table 1. Pre-treatment (May 20, 1999) results
showed maximum concentrations of 5,000 ng/L of PCE and 5,885 pg/L of total chlorinated
ethenes at location I-14. The highest pre-treatment concentrations of total chlorinated ethenes at
the downgradient area (USGS wells) were 1,130 pg/L at USGS-1 and 1,080 pg/L at 1-40.
Concentrations in the downgradient area primarily consist of degradation product cis-1,2-
dichloroethene. Analytical results from repeated sampling points showed post-treatment results
for 55 of 56 sampling points were within the treatment goal of 100 pg/L total ethenes. The only
exception was the results from injector I-14. Based on the rebound (increased concentration) of
PCE at injector I-14, a previously unknown source of contamination is suspected in the area at I-
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14. A detailed discussion of the Phase 2 analytical resvits is provided in the Geo-Cleanse report
in Attachment 1. PCE and total chlorinated ethene concentration isopleths were developed and
are presented and discussed in section 4.0 Status of Remediation.

3.2 GEOPROBE INVESTIGATION

PCE results using the mobile laboratory ranged from 2 to 99,000 ppb. The highest
concentrations were observed at geoprobe location GP-10. GP-10 is located approximately 12-ft
southeast of injector I-14. Groundwater samples at GP-10 were collected at depths of 11 to 14 ft,
15 to 18 ft, 21 to 24 ft, 24 to 27 ft, and 27 to 30 ft below grade. Results were 6,000 ppb at 11 to
14 ft, 11,000 ppb at 15 to 18 ft, 49,000 ppb at 21 to 24 ft, 85,000 ppb at 24 to 27 ft, and 99,000
ppb at 27 to 30 ft. Analytical results from samples collected 5 to 10 ft north, south, east, and
west of GP-10 showed a significant reduction in tetrachloroethlyene concentration. Figures 3
through 7 display the distribution of PCE concentrations for the various depth intervals. These
data are show the highest PCE concentrations observed at the site to date and indicate a previous
unknown source area for groundwater contamination. A copy of the geoprobe investigation
report is provided as Attachment 2.

33 SOURCE AREA EXCAVTION

Two waste samples were collected from containers and submitted to ENCO Laboratories for
chlorinated hydrocarbons and TCLP analyses. Detectable compounds from a black, sludge
looking waste were PCE at 14,000 ng/Kg, cis-1, 2 dichloroethylene at 3,800 ng/Kg,
chlorobenzene at 3,000 pg/Kg, and creosol at 400 pg/Kg. Detectable compounds from a gray,
sludge looking waste were chlorobenzene at 2,500 pg/Kg and lead at 8.7 pg/L.. Complete
analytical results are provided in Attachment 3. The compounds detected in the black waste are
the primary contaminants found at the interim measure area. The low relative PCE
concentrations (compared to 99,000 pg/L in the groundwater) suggest this waste is only a
remnant of the waste that was probably buried at the site during the late 1970s to early 1980s.
The source of the PCE in the groundwater appears to have seeped through the refuse and is
pooled along a low permeable layer at a depth between 30 to 40 ft.

4.0 STATUS OF REMEDIATION

In-situ chemical oxidation treatment of the original source area has reduced the total chlorinated
ethene concentrations to the target level of 100 ng/L. Levels at injector I-14 have rebounded and
thereby indicate the presence of a previous unknown source area upgradient of I-14.
Downgradient well KBA-11-13A, outside the original area of concern, exceeds the target level
but concentrations are decreasing and the trend should continue as the treated upgradient water

moves in this direction.

To illustrate the remediation progress, groundwater elevation maps, and PCE and total
chlorinated ethene isopleths were developed for the pre- and post treatment sampling events. A
calculation is also presented estimating the quantity of hazardous constituents eliminated.
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4.1 GROUNDWATER

Depth to water measurements and water level elevations were calculated for the May, June, July,
and August sampling events. Figures 8 through 11 depict the groundwater elevation and flow
direction for this period. Generally, depth to water increased (lower water level) approximately
0.75 ft from May to August 1999. The groundwater flow direction is consistently to the west

northwest.

Variations in the groundwater elevations for June and July (Figure 10) were observed and reflect
disruption in the natural gradient due to the injection treatment during those months. For
example, the July injection included upgradient injectors I-14, I-21, I-25, I-26, and 1-27, and
downgradient USGS piezometers, I-39, and I-41. Groundwater elevations at these treatment
injectors were approximately 0.6 to 1.0 ft higher than nearby injectors which did not receive
treatment. The August (Figure 11) gradient map (30 days after treatment) reflects a more relaxed
or natural gradient for the water-table zone.

4.2 CHLORINATED CONSTITUENT ISOPLETHS

Chlorinated constituent isopleths were developed for PCE and total chlorinated ethenes for the
May, June, July, and August 1999 sampling events. All PCE results which were less than the
detection limit were assigned a value one-half of the detection limit. Figures 12 through 15
display the isopleths for PCE and Figures 16 through 19 display the isopleths for total chlorinated

ethenes.

PCE Isopleths
May (Figure 12) pre-treatment results show a maximum 5,000 pg/L at I-14 and 1400 pg/L at 1-27

located at the upgradient portion of the treatment area. The downgradient area shows 300 to 500
pg/L PCE in the vicinity of the USGS piezometers. Concentrations at the central portion of the
area range from 1.5 to 250 pg/L (I-30). This shows the primary target areas of Phase 2 treatment
at the upgradient and downgradient areas of the site. The central area was the main focus of the

previous Phase 1 treatment.

June (Figure 13) post phase 2, first treatment shows a reduction in most PCE concentrations to
less than 30 pg/L.. Exceptions include sample points 1-4, 1-9, 1-14, 1-16, 1-26, and USGS-14 and
USGS-15.

July (Figure 14) post phase 2, second treatment shows all PCE concentrations below 30 pg/L
with the exception of I-14. 1-14 increased from 59 pg/L in June to 110 pg/L in July.

August (Figure 15) post phase 2, second treatment shows all PCE concentrations below 40 pg/L
with the exception of I-16 (56 pg/L) and I-14 (2500 pg/L). PCE concentrations at I-14 continue
to increase and implies a source upgradient of I-14.

Progress Report 3.doc 5
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Total Chlorinated Ethene Isopleths
May (Figure 16) pre-treatment total chlorinated ethene results show a maximum of 5,885 pg/L at
I-14, mostly less than 100 pg/L in the central portion of the area. and 289 to 1080 pg/L at the
downgradient area near the USGS piezometers and KBA-11-13A.

June (Figure 17) post phase 2, first treatment shows most results below the 100 pg/L target level
with the exception of I-16 (212 pg/L ) and I-21 (118 pg/L) at the upgradient area and I-39 (248
ug/L) and the USGS piezometers and KBA-1-13A (197 to 626 pg/L) at the downgradient area of
the site. Total chlorinated ethenes at the downgradient area predominantly consist of degradation
constituents cis-1,2-dichloroethene and trichloroethylene.

July (Figure 18) post phase 2, second treatment shows all results below 100 ng/L except I-14
(137 ng/L), I-21 (102 pg/L), and downgradient well KBA-11-13A (352 ng/L).

August (Figure 19) post phase 2, second treatment shows all results below 100 pg/L except I-14
(2,660 ng/L), and downgradient well KBA-11-13A (291 pg/L ). Total chlorinated ethenes at
KBA-11-13A have decreased approximately 12 percent from the previous month.

4.3 QUANTITY OF CHLORINATED HYDROCARBONS REMOVED

The estimated quantity of chlorinated hydrocarbons removed to date using both ex-situ treatment
and in-situ chemical oxidation ranges from 140 to 265 lbs. This estimated was determined using
the two calculation methods presented below. Method 1 uses dissolved plume dimensions and
the average total dissolved chlorinated hydrocarbons throughout the plume. Method 2 uses the
amount of dissolved chloride measured in the groundwater during in-situ chemical oxidation.
Chloride is a degradation product from the oxidation of chlorinated hydrocarbons. Ex-situ
treatment of 1,030,800 gallons using the onsite treatment facility was included in both estimates.

Method 1 - Several assumptions are required for the first method. The assumptions are based on
the extent, thickness, and observed concentration of the dissolved plume.

Assumptions Value

Plume length 200 ft

Width 90 ft

Average thickness 16 ft

Porosity 0.30

Average Total Chlorinated Hydrocarbon (TCH) Concentration 10,000 ppb
Calculation

Vol. Contaminated Wtr = 18,000 st * 16 ft (thick) * 0.30 (porosity) * 7.48 646,272 gal
gal/cf

Vol. Contaminated Wtr (ex-situ) 1,030,800 gal

Dissolved Cont. Mass (Ibs) = 1,677,072 gal * 8.345 lbs/gal * 10,000 lbs 140 1bs
TCH /1,000,000,000 lbs

Progress Report 3.doc 6
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Method 2 - Assumptions from above also apply to the second method.
Assumptions

Plume length

Width

Average thickness

Porosity (n.)

Hydraulic conductivity (K) (typical well sorted sand)

Groundwater gradient (I)

Flow velocity (V) = KI/ n,

Average chloride by mass of total chlorinated hydrocarbons
Additional ft Contaminated Water by Advection (0.19 ft/day * 25 days *
90 ft)

Chloride increase during treatment

Vol. Injected Fluids

Calculation

Vol. Cont. Wtr In-situ = 18,000 sf * 16 ft (thick) * 0.30 (porosity) * 7.48
gal/cf

Vol. Contaminated Wtr (ex-situ)

Vol. Cont. Wir by Advection = 427.5 sf * 16 ft * 0.30 (porosity) * 7.48
gal/cf

Total Cont. Wtr Treated = Vol. In-situ + Vol. Ex-situ + Vol. Advection -
Injected Fluids

Dissolved Contaminant Mass 1,692,421 gal * 8.345 Ibs/gal * 15 lbs /
1,000,000 Ibs * 1/.80

Interim Measures Progress Keport

Site 11 NSB Kings Bay

Value

200 ft

90 ft

16 ft

0.30

28 ft/day
0.002

0.19 ft/day
0.80

427.5 sf

15 mg/L
46,620 gal

646,272 gal

1,030,800 gal
15,349 gal

1,692,421 gal

265 Ibs

5.0 PROJECTED WORK FOR THE NEXT REPORTING PERIOD

Bechtel has prepared and submitted to the Navy a cost proposal for a Phase 3 treatment of the
previously unknown source area near I-14. Contingent upon funding from the Navy, Bechtel and
its subcontractor Geo-Cleanse will treat, using the in-situ chemical oxidation process, this new
area. The work would include installation of additional injectors, chemical oxidation treatment,
and pre- and post-treatment sampling and analyses. Results from this injection, if funded, will be
provided in the next Progress Report. Pending funding for Phase 3 treatment, groundwater
samples will be collected for evaluation of the effectiveness of the Interim Measures remediation

during the next reporting period.
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TABLES



Table i. NSB Kings Bay Groundwarer Chiorinated Aliphatic Compound (CAC) Results

Tetrachloroethene | Trichloroethene | cis-1,2-Dichloroethene | Vinyl Chloride ] Total CACs
Location Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)>*
KBA-11-31 9/17/98 <] 9 6 2 17
10/30/98 <] 1 7 <1 8
11/6/98 1 <] <1 <1 1
11/24/98 8 7 2 <] 17
12/22/98 12 12 6 <1 30
1/27/99 14 15 4 <l 33
2/18/99 23 17 5 <1 45
3/15/99 15 12 7 <1 34
5/20/99 69 57 73 5 204
6/21/99 6 <1 <1 <] 6
7/26/99 4 <1 <1 <] 4
8/16/99 7 <1 <1 <1 7
KBA-11-32 9/17/98 3 91 30 9 133
10/30/98 <1 110 54 4 168
11/13/98 <] <1 <1 <1 0
11/24/98 4 9 3 <1 16
12/22/98 7 13 5 <1 25
1/27/99 9 17 5 <] 31
2/18/99 6 8 3 <1 17
3/15/99 11 11 4 <} 26
5/20/99 18 13 <1 <5 31
6/21/99 12 6 1 <1 19
7/26/99 9 4 <1 <1 13
8/16/99 10 2 <1 <1 12
KBA-11-33 9/17/98 <] <] <1 <1 0
10/30/98 <] <] <1 <1 0
11/24/98 <1 <] <] <1 0
12/22/98 <1 <] <] <] 0
1/27/99 <3 <1 <1 <] 0
2/18/99 <1 <] <1 <] 0
3/15/99 <] <1 <] <1 0
520199 <3 <] <] <5 0
6/22/99 <3 <1 <1 <1 0
7/26/99 <3 <] <] <] 0
8/16/99 <] <1 <1 <1 0
KBA-11-34 9/17/98 3,200 350 8 <1 3,558
9/17/98 (dup) 2,500 320 8 <1 2,828
10/30/98 8,500 550 24 <1 9,074
11/13/98 180 30 <5 <5 210
11/24/98 200 19 <1 <l 219
11/24/98 (dup) 130 s < < 145
12/22/98 87 6 <1 <] 93
1/27/99 83 7 <1 <1 90
2/18/99 9 <] <1 <] 9
3/15/99 62 3 <1 <1 65
3/15/99 (dup) 57 2 A <1 59
5/20/99 83 3 <1 <5 86
6/22/99 10 <1 <1 <1 10
7/26/99 24 <1 <] <1 24
8/16/99 16 < <1 <] 16




Tetrachlorecinewe | Trichioroethene | cis-1,2-Dichloroethene | Vinyl Chloride [ Total CACs
Location Date (pg/L) (ug/L) (ng/L) (ng/L) (ng/Ly*?
KBBA-11-33 9/17/98 <] <] <] <} 0
10/30/98 <] <] <] <1 0
11/6/98 <] <1 <] <] 0
11/24/98 <] <] <1 <1 0
12/22/98 <] <] <1 <] 0
1/27/99 <3 <] <] <] 0
2/18/99 <] <] <] <1 0
3/15/99 <] <1 <1 <1 0
5/20/99 <3 <] <1 <5 0
6/21/99 18 1 <1 <1 19
7/26/99 <3 <] 1 <1 1
8/16/99 2 <i <] <1 2
KBA-11-36 9/17/98 7 440 60 5 512
10/30/98 5 360 60 <1 424
10/30/98 (dup) 4 330 59 1 394
11/24/98 17 55 3 <] 75
12/22/98 370 44 2 <1 416
1/27/99 380 44 2 <1 426
2/18/99 3 <] 3 <1 6
3/15/99 51 3 <1 <1 54
5/20/99 90 10 <1 <5 100
6/22/99 <3 <1 <1 <] 0
7/26/99 14 3 <] <] 17
8/16/99 28 2 <] <1 30
KBA-11-13A 9/17/98 <] 24 160 78 262
10/30/98 <10 16 130 10 156
11/4/98 <3 15 5 28 48
11/24/98 <] 16 100 22 138
11/25/98 <5 16 79 26 121
12/22/98 <1 14 230 22 266
1/7/99 <5 <5 34 60 94
1/27/99 <3 20 110 22 152
2/18/99 <1 15 150 22 187
3/15/99 <10 13 150 15 178
4/7/99 <1 7 49 93 149
5/20/99 <3 29 350 61 440
6/23/99 <3 25 280 45 350
7/26/99 <15 26 240 57 323
8/17/99 <1 24 240 26 290
RW7 10/30/98 720 160 66 <1 946
11/24/98 220 62 110 <] 392
1/27/99' <3 2 2 <1 4
2/18/99 120 10 5 <1 135
2718799 (dup) 120 10 6 <1 136
3/15/99 69 10 7 <1 86
5/20/99 77 6 <1 <5 83
5/20/99 (dup) 76 6 <1 <5 82
6/23/99 9 2 2 <1 13
6/23/99 (dup) 10 2 2 <1 14
7/27/99 11 2 <] <1 13
8/17/99 18 <] <] <1 18
8/17/99 (dup) 18 2 <1 <1 20




Tetrachloroethene | Trichloreibene | cis-1,2-Dicinlorocthenc | Vinyl Chioride | 1otal CACS
Location Date (ng/L) (ug/L) (ng/L) (ng/L) (ng/L)*

RWS 10/30/98 < 83 57 10 150
11724798 <1 57 110 10 177

1/27/99' <3 2 2 <] 4

2/18/99 5 17 110 7 139

5720799 11 14 22 22 69

6/23/99 q 4 23 <1 31

7127199 <3 5 7 <1 12

8/17/99 ] 2 3 <1 6
USGS-1 8/6/98 <3 1,140 919 314 2.373
11/4/98 <3 28 340 33 401

11/25/98 <5 120 580 61 761

1/7/99 <5 78 213 <5 29]

477199 <1 198 731 64 993

5/20/99* 500 240 25 <5 765
5/26/99 <3 190 820 120 1,130

6/23/99 <30 150 400 21 571

6/23/99 (dup) <30 170 420 21 611

7127799 <3 13 77 <1 90

8/17/99 <1 8 34 <1 42

USGS-2 /6198 5 160 250 219 669
11/4/98 <3 560 660 45 1,265

11/25/98 <5 180 300 22 502

1/7/99 <5 34 203 39 366

477799 <1 49 500 56 605

5/20/99* 15 96 190 16 317

6/3/99 <3 130 440 11 581

6/23/99 4 57 170 <1 231

7127199 <3 2 34 <1 36

8/17/99 <1 3 13 <1 16

USGS-3 8/6/98 <5 45 328 327 700
11/4/98 <3 350 1,300 74 1,724
11/25/98 <5 260 860 26 1,146
177/99 <5 290 1,070 64 1,424

477199 5 97 492 54 648

5/20/99" 6 71 430 24 531

6/3/99 20 130 130 9 289

6/23/99 70 67 60 <1 197

7127199 <3 ] 15 <1 16

8/17/99 <1 2 10 <1 12

USGS-15 11/4798 <1 9 3 7 19
11/25/98 <5 7 34 6 47

1/7/99 <5 25 29 <5 4

477799 29 42 8 <1 79
5/20/99" <3 160 840 110 1,110

6/3/99 330 170 13 <] 513

6/23/99 310 160 25 <5 495

7127199 6 7 2 <1 15

8/17/99 26 28 7 <1 61

1 10730798 <1 <1 9 <1 9
12722798 <1 <1 <1 <1 0

3716199 <1 <1 <1 <1 0

5/20/99 <3 <1 <1 <5 0

6/22/99 ] < <1 <1 2




Tetrachloroethene

Trichlorvethene

cis-1,2-Dichlsroethene

Vinyi Chioride

Total CACs

Location Date (ng/L) (ng/L) (ng/L) (ng/L) (pg/L)“
I-2 12/22/98 290 9 <1 <] 299
1/27/99 4 <1 4 <] 8
2/18/99 52 1 <} <] 33
3/16/99 230 3 <1 <] 233
3/16/99 (dup) 250 4 <1 <] 254
5/20/99 27 3 5 <5 35
6/22/99 10 <] 7 <] 17
7/27/99 <3 <1 2 <1 2
8/16/99 15 <] <1 <] 15
I-3 12/22/98 <] <] 1 <1 1
3/16/99 56 2 <1 <1 58
5/20/99 8 <] <1 <5 8
6/22/99 22 <1 <3 <] 22
14 11/24/98 290 43 <1 <1 333
12/22/98 900 30 1 <] 931
1/27/99 230 18 17 <1 265
2/18/99 97 2 <1 <] 99
3/16/99 88 2 <} <} 90
3/16/99 (dup) 87 2 <1 <] 89
5/20/99 13 3 3 <5 19
6/22/99 32 1 <1 <1 33
6/22/99 (dup) 21 <1 <] <1 21
7/27/99 <3 1 15 <1 16
8/17/99 30 <1 <1 <} 30
8/17/99 (dup) 6 <] <] <] 6
I-5 2/18/99 <] <1 1 <1 1
3/16/99 <] <1 <] <l 0
5/20/99 77 4 1 <5 82
6/22/99 <3 <1 3 <1 3
1-6 2/18/99 2 <] <1 <1 2
3/16/99 2 <1 <1 <1 2
5/20/99 <3 <1 <1 <5 0
6/22/99 <3 <1 <1 <1 0
1-7 2/18/99 <1 <} 210 3 213
3/16/99 <] <] 85 2 87
5/21/99 4 1 240 <1 245
6/22/99 <3 <1 13 <l 13
7/27/99 <3 <1 16 <] 16
8/16/99 6 1 10 <1 17
I-8 12/22/98 13 15 1 <] 29
3/16/99 7 <1 <] <1 7
5/20/99 3 2 5 <5 10
6/22/99 5 <1 <1 <1 5
1-9 12/22/98 9 1 37 1 48
1/27/99 <3 1 13 <1 14
3/16/99 8 3 12 <1 23
5/20/99 <3 <1 20 <5 20
6/22/99 70 3 2 <1 75
1-10 12/22/98 27 8 <1 <1 35
1/27/99 25 4 <1 <] 29
3/16/99 22 1 <] <1 23
5/20/99 22 3 <] <5 25
6/22/99 <3 <] <1 <1 0




Tetrachloroethene | Trichloroethene | cis-1,2-Dichiorvethene | Vinvi Chioride | Total CACs
Location Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)™
I-11 11/13/98 <] <1 200 <1 200
12/22/98 5 <1 66 <] 71
12/22/98 (dup 3 <1 57 <] 60
2/18/99 1 <1 27 1 29
3/16/99 <l <1 10 <1 10
5/21/99 <3 <1 4 <1 4
6/21/99 5 <1 4 <1 9
7/26/99 4 <] 4 <1 8
8/16/99 3 <] 2 <1 5
1-12 11/13/98 170 44 <5 <5 214
11/24/98 29 8 <1 <1 37
12/22/98 76 2 <] <1 78
12/22/98 (dup 65 1 <] <} 66
1/27/99 43 2 <] <1 45
2/18/99 25 <1 <] <1 25
3/16/99 44 <1 <1 <1 44
5/20/99 27 <1 <1 <5 27
6/21/99 22 <1 <1 <1 22
7/26/99 8 <1 <] <1 8
8/16/99 13 <1 <1 <1 13
I-13 12/22/98 <1 <] 33 2 35
1/27/99 <3 <1 14 <1 14
2/18/99 <] <1 79 <1 79
2718/99 (dup) ) < 61 2 63
3/16/99 6 <1 12 <1 18
5/21/99 <3 <] 8 <1 8
6/21/99 4 <] 4 <1 8
1-14 3/16/99 3,500 300 <10 <10 3,800
3/31/99 3,200 200 <50 <50 3,400
4/12/99 2,420 220 11 5 2,656
5/20/99 5,000 870 15 <5 5,885
5/20/99 (dup) 4,600 730 12 <5 5,342
6/21/99 48 14 <1 <] 62
6/21/99 (dup) 39 18 < <1 77
7/126/99 110 26 <] <1 136
7/26/99 (dup) 110 27 <] <] 137
8/16/99 1,600 100 <50 <50 1,700
8/16/99 (dup) 2,500 160 <50 <50 2,660
1-15 3/16/99 <] <] <1 <] 0
5/20/99 <3 <1 <1 <5 0
6/21/99 <3 <1 <1 <1 0
1-16 10/30/98 <1 <1 <] <1 0
12/22/98 71 <1 <1 <] 71
1/27/99 33 <1 <1 <1 33
3/16/99 140 <10 <10 <10 140
3/31/99 68 <1 <1 <] 68
5/20/99 17 <1 <1 <5 17
6/21/99 210 2 <1 <1 212
7/26/99 <3 <] <] <1 0
8/16/99 56 <1 <1 <1 56
1-17 12/22/98 <] <] <] <1 0
3/16/99 4 <1 <1 <1 4
5/20/99 22 <] 1 <5 23
6/21/99 51 <1 <] <1 51




Tetrachloroethene | Trichloroethene | cis-1,2-Dichlorvethene | Viayl Chioride | Total CACs
Location Date (ng/L) (ng/L) (ng/L) (ug/L) (ng/L)*?
I-18 12/22/98 16 <] <1 <] 16
3/16/99 96 3 <] <] 99
5/20/99 180 7 <1 <35 187
6/21/99 <3 <1 <1 <l 0
7/26/99 15 <] <] <] 15
8/16/99 31 <1 <1 <] 31
1-19 12/22/98 <] <1 100 <] 100
2/18/99 <1 <1 110 2 112
3/16/99 1 <] 8 2 11
5/21/99 7 <} 34 <l 41
6/22/99 <3 <] 18 <l 18
7/26/99 <3 <] 3 <] 3
8/16/99 4 <l 6 <] 10
1-20 3/16/99 <] <l <] <1 0
5/20/99 <3 3 1 <5 4
6/21/99 <3 <1 6 <1 6
1-21 3/16/99 <] <1 210 13 223
5/21/99 4 <1 110 7 121
6/21/95 <3 1 110 5 116
7/26/99 <3 <] 100 <1 100
8/16/99 <1 <1 14 <1 14
1-22 3/16/99 14 30 28 <1 72
5/20/99 33 24 12 5 74
6/21/9% 4 1 <] <] 5
1-23 3/16/99 6 8 4 <1 18
5/21/99 19 13 5 <] 37
©6/22/99 24 21 5 <1 50
1-24 5/21/99 30 15 4 <] 49
6/21/99 8 5 <1 <] 13
1-25 5/25/99 390 42 2 <1 434
6/21/99 <3 <] 9 <1 9
7/26/99 <3 <1 <1 <1 0
8/16/99 <1 <1 1 <1 |
1-26 5/25/99 550 11 1 <] 562
6/21/99 73 <1 <} <1 - 73
7/26/99 12 <1 <] <1 12
8/16/99 18 <1 <1 <] 18
1-27 5/21/99 1,400 220 2 <] 1,622
6/21/99 26 3 <] <1 29
7/26/99 4 <] <1 <1 4
8/16/99 34 <1 <1 <1 34
1-28 5/24/99 84 4 <1 <] 88
6/22/99 5 <] <1 <1 5
7/26/99 14 <1 <] <1 14
8/16/99 26 <] <1 <] 26
1-29 5/25/99 150 8 <1 <] 158
6/22/99 7 <1 5 <1 12
7/27/99 30 3 <] <1 33
8/16/99 40 1 <1 <] 41
1-30 5/25/99 250 18 <] <] 268
6/22/99 16 1 <1 <1 17
7/27/99 6 <] <] <] 6
8/16/99 17 <1 <1 <1 17




Tetrachlorocthene | Trichloroethene | cis-1,2-Dichloroethene | Vinyl Chioride | Total CACs
Lacation Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)™
1-31 5/26/99 14 1 1 <1 16
6/22/99 24 3 1 <] 28
1-32 5/26/99 <3 <] <] <1 0
6/22/99 11 <] <] <] 11
1-33 5/26/99 <3 <] <] <] 0
6/22/99 17 3 1 <] 21
1-34 5/26/99 9 <] <] <] 9
6/23/99 9 3 1 <] 13
1-35 5/27/99 11 49 150 23 233
6/23/99 <3 <] <l <l 0
7/27/99 6 1 <1 <] 7
8/17/99 11 2 <] <1 13
136 5/26/99 26 15 10 <] 51
6/23/99 20 5 2 <1 27
1-37 5/27/99 13 5 170 <1 188
6/22/99 <3 3 43 <1 46
7/27/99 3 3 11 <] 17
8/17/99 10 3 5 <1 18
1-38 5127199 9 34 31 <] 74
6/23/99 9 15 8 <1 32
7/27/99 <3 6 7 <} 13
8/16/99 2 7 9 <1 18
-39 5127199 <3 17 73 23 113
6/23/99 <3 26 220 <} 246
7/27/99 <3 3 2 <1 5
8/17/99 <1 3 3 <1 6
140 5/27/99 <3 130 810 140 1,080
6/23/99 3 22 12 <1 37
7/27/99 <3 7 16 <1 23
8/17/99 2 14 50 <1 66
141 5/27/99 <3 23 560 53 636
6/23/99 <30 27 330 <10 357
7/27/99 <3 6 32 <1 38
8/17/99 <1 10 40 <1 50
1-42 5/27/99 <3 4 31 <] 35
6/23/99 <3 3 33 <i 36
143 5/27/99 120 210 79 <] 409
6/23/99 15 11 4 <] 30
7/27/99 3 2 3 <] 8
8/17/99 2 2 1 <1 5
1-44 5/27/99 120 16 1 <1 137
6/23/99 23 8 2 <} 33
7/27/99 20 7 <] <] 27
8/17/99 15 4 <] <1 19
Notes:

1. Results for RW7 and RW8 on 1/27/99 are not considered valid due to inadequate purging prior to sample collection.
2. Total Chlorinated Aliphatics (CACs) = sum of tetrachiorocthene, trichloroethene, cis-1.2-dichloroethene, and vinyl chloride concentrations.
3. For computation of Total Chlonnated Aliphatics (CACs), all non-detect values were assumed to be zero.
4. Data are considered suspect, and the wells were re-sampled on 5/26/99 or 6/3/99.
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1. INTRODUCTION

Geo-Cleanse Intemational, Inc. (GCI), on behalf of Bechtel Environmental, Inc. (Bechtel),
was contracted to perform an in-situ chemical oxidation treatment to address volatile organic
constituents (VOCs) in groundwater at Site 11 of the Naval Submarine Base (NSB) Kings Bay in
Kings Bay, Georgia. A Geo-Cleanse® Treatment at Site 11 was completed on February 14, 1999.
Based upon the results of this treatment (referred to as Phase I), the scope of work was expanded to
include additional areas and Phase I was completed on July 15, 1999. The current contracted tasks
were performed as a modification under Bechtel Subcontract Agreement No. 22567-625-SC-0830,
under Bechtel Job No. 22567 and Contract No. N62467-93-D-0936 with the Department of the Navy.
The purposes of this Effectiveness Evaluation Report are to summarize the goals, describe the
observations and results, and provide conclusions regarding the efficiency of the Phase II Geo-

Cleanse® Treatment Program at Site 11. The following documents were reviewed in preparation for

the Phase II Geo-Cleanse® Treatment:

e Bechtel Environmental, Inc. Request for Proposal (RFP) 22567-625-SC-0830, In-Situ
Chemical Oxidation Deployment, NSB Kings Bay, GA. Dated July 17, 1998.

¢ Geo-Cleanse International, Inc. Effectiveness Evaluation Report, Geo-Cleanse®
Treatment Program, Naval Submarine Base Kings Bay Site 11, Kings Bay, Georgia.
Dated May 7, 1999.

The remainder of this Effectiveness Evaluation Report is organized as follows:

Section 1, Introduction (this section)— Further in Section 1 is a description of the site including
geologic and hydrogeologic setting, nature and extent of VOC contamination, summary of Phase I
results, an overview of the Geo-Cleanse® Process and application to contaminants reported at the

site, and treatment goals.

Section 2, Treatment Program Operations and Observations— Describes the field operations
conducted at the site, with summaries of all analytical and field data collected prior to, during, and
after the field operations, hydrogen peroxide injection totals by location and date, and injector
installation data.

1
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Section 3, Treatment Program Results— Describes and interprets the analytical results generated by

the treatment program, and evaluates overall treatment performance.

Section 4, Conclusions— Presents a summary of the Geo-Cleanse® Treatment Program at the site,
describes lessons leamed by application at the site, and draws conclusions regarding overall

. performance and success.
Section 5, References Cited— Presents a bibliographic list of references cited in the text.

1.1 Background

The NSB Kings Bay occupies approximately 16,168 acres in Camden County, Georgia. Site
11 is identified as the Old Camden County Landfill, which is now incorporated in the NSB (Figure
1). The Old Camden County Landfill was used for municipal waste disposal in the 1960’s and 1970’s.
Waste was disposed by digging trenches and filling with waste. The trenches were then covered with
fill. Tetrachloroethene was disposed in the landfill at some point during waste disposal operations,
resulting in groundwater contamination at the site. The only facilities remaining in the area are part of
ongoing environmental investigation and remediation activities.

The shallow soils in the region of NSB Kings Bay are typified as fine sands interbedded with
silty and/or clayey fine sands and some medium sands, with water encountered at approximately 6
feet below grade. An unconfined surficial aquifer is approximately 90 ft thick in the vicinity of Site
11. Within the Site 11 area, the lithology of the surficial zone is described as gray to light brown, fine
to medium quartz sand with intermittent gray clay lenses, extending to a depth of at least 50 ft beloW
grade. Depth to water is approximately 6 ft below grade.

Site delineation within the treatment area, upon which the Phase I treatment program was
designed, was derived from direct-push sampling of groundwater conducted in March 1997 and
September 1997. Results indicated that chlorinated aliphatic compounds (CACs) were present in
groundwater and that the impacted zone was primarily restricted to between 30 and 40 f depth below
grade, within a zone of relatively high transmissivity. The CACs reported and their maximum
concentrations were 3,500 pg/L for tetrachloroethene (PCE), 1,600 ug/L for trichloroethene (TCE),
3,100 pg/L for cis-1,2-dichloroethene (cis-1,2-DCE), and 300 pg/L for vinyl chloride (VC). The

2
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average total concentration of CACs (taken as the sum of PCE, TCE, cis-1,2-DCE, and VC
concentrations) within the treatment area was estimated by Bechtel to be approximately 5,000 ng/L.
Hydraulic conductivity was reported as 30 ft/day in the 30 ft to 40 ft depth interval, with flow
direction generally to the northwest.

A Geo-Cleanse® Treatment Program was conducted in order to reduce CAC concentrations
in groundwater within the source area at the site. Twenty-three specially-designed injectors, five
monitoring wells, and two recovery wells were installed as part of the Geo-Cleanse® Treatment
(Figure 1) under the State of Georgia Department of Natural Resources Injection Well Operating
Permut #89. Four peizometers and one additional monitoring well were also previously installed at the
site. Pre-treatment sampling indicated a maximum total CAC concentration of 9,074 pg/L (in
monitoring well KBA-11-34) and an average total CAC concentration of 3,028 pg/L within the
primary treatment area (analytical results are compiled in Table 1). Treatment was completed on
February 14, 1999 after injection of 12,063 gallons of 50% hydrogen peroxide solution. Groundwater
samples were collected from every monitoring well and injector within and adjacent to the treatment
area. Overall, the cleanup objectives were met within the primary treatment area (identified in Figure
1), with a reduction to 9 pg/L of total CACs in KBA-11-34 (>99% reduction) and an average
reduction in total CACs to 53 pug/L (98% reduction). However, injector 1-14, located upgradient of the
Phase | primary treatment area, yielded a post-treatment total CAC concentration of 3,800 pg/L. The
PCE concentration in I-14 was 3,500 pg/L, indicative of the presence of a residual dense nonaqueous
phase liquid (DNAPL) near I-14. In addition, relatively high CAC concentrations remained
downgradient of the primary treatment area, particularly in the area of the four USGS peizometers
(USGS-1, USGS-2, USGS-3, and USGS-15). Based upon these results, a Phase Il treatment was
proposed in order to target the upgradient area near I-14 and the downgradient area near the four

USGS peizometers.

1.2 Overview of the Geo-Cleanse® Process and Application to the NSB Kings Bay Site

The Geo-Cleanse® Process is a patented, in-situ chemical oxidation process intended to
reduce organic contaminant concentrations in soil and groundwater. The Geo-Cleanse Process® is an
aggressive, pressurized injection of concentrated hydrogen peroxide and ferrous iron catalyst, which
together are known as Fenton’s reagent and generate a hydroxyl free radical that acts as the active
oxidizing agent. The basic radical-producing reaction is characterized as:

3
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H,0, + Fe' - OH- + OH + Fe"’

where H,0, is hydrogen peroxide, Fe*’ is ferrous iron, OH- is hydroxyl free radical, OH' is hydroxyl
ion, and Fe" is ferric iron. The hydroxyl free radical generated by Fenton’s reagent is a powerful,

non-selective oxidant. Oxidation of an organic compound by Fenton’s reagent is a rapid and
exothermic (heat-producing) reaction. Rate constants for reactions of hydroxyl free radical with
common environmental pollutants are typically in the range of 10" to 10'° M's™ (e.g., Haag and Yao,
1992), and 100% mineralization is generally complete in minutes.

Site characterization data provided by Bechtel indicate that the primary CAC within the
treatment area at the NSB Kings Bay site is PCE. Fenton’s reagent oxidizes chlorinated organic
contaminants such as PCE to substituent carbon dioxide, water, and chloride. Reported rate constants
for reaction of hydroxyl free radicals with PCE range from 2.3 to 2.8 x 10° M's™ (Buxton et al.,
1988), indicating an extremely rapid reaction. Leung et al. (1992) and Sato et al. (1993) have
analyzed PCE destruction by Fenton’s reagent, and have reported that mineralization is rapid and
complete. The only significant intermediate product of Fenton’s oxidation of PCE (CL,C=CCl,) is
dichloroacetic acid (CHCl,COOH), which is further oxidized to water (H,0), carbon dioxide (CO,),

hydrogen ions (H") and chloride ions (CI') (Figure 2):

C12C=CC12 + OH + H,0 —» CHClzCOOH +H +CIr+CI
CHC1,COOH + 40H — 2H + 2CI' + 2H,0 +2CO,

(Leung et al.,, 1992; Sato et al., 1992). Residual hydrogen peroxide not consumed by oxidation of
organic compounds naturally decomposes to oxygen and water. Soluble ferrous iron catalyst

amendments will naturally precipitate as ferric iron compounds.
1.3  Goals of the Phase II Geo-Cleanse® Treatment Program at the NSB Kings Bay Site

Data provided by Bechtel indicated that CACs (primarily PCE, TCE, cis-1,2-DCE and VC)
were concentrated in the groundwater in Site 11 at NSB Kings Bay in areas outside of the Phase I
primary treatment area. The goals of the Geo-Cleanse® Treatment at the site were to treat

groundwater within the contaminated plume source area at Site 11, to achieve reduction CACs.
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Natural attenuation modeling results indicated that source area reduction of CACs to 100 pg/L for
each compound would be sufficient for natural attenuation to achieve compliance levels in the
groundwater plume prior to leaving the base boundanes and reaching offsite monitoring points
(Chapelle and Bradley, 1998). Thus a more conservative target of 100 pg/L of total CACs (taken as
the sum of PCE, TCE, cis-1,2-DCE and VC concentrattons) was established as the remedial goal.

2. TREATMENT PROGRAM OPERATIONS AND OBSERVATIONS

2.1 Cone Penetrometer Testing

Phase I post-treatment sampling identified an upgradient, previously undetected CAC source
near I-14 with dissolved PCE concentrations exceeding 1% of the solubility of PCE and, therefore,
indicative of the presence of residual DNAPL (see Section 1.1). To further characterize this source
area and to provide additional downgradient delineation, Bechtel advanced a cone penetrometer at 24
locations to collect water samples for CAC analysis. The analytical resuits (Table 2 and Figure 3)
identified a concentrated source area near I-14 with a maximum total CAC concentration of 7,430
pg/L. The plume source appears to extend no further upgradient than 1-14, and extends downgradient
towards CPT-07. Sample locations upgradient or side-gradient of I-14 (CPT-01 through CPT-06 and
CPT-14) did not contain any CACs. The vertical distribution of CACs at location CPT-15 indicated
that CACs were concentrated deeper than 25 feet. Additionally, results from one location within the
Phase I primary treatment area (CPT-08) indicated the presence of 190 pg/L of total CACs, and
results from one location outside and downgradient of the treatment area (CPT-13) indicated the

presence of 286 ug/L of total CACs.

2.2. Injector Installation

Prior to the Phase I treatment, the State of Georgia Department of Natural Resources issued
Injection Well Operating Permit #089 (dated October 26, 1998 [Appendix A]) to the Department of
the Navy on behalf of Bechtel for installation and operation of injectors for the Geo-Cleanse®
Treatment Program. Under this permit and in preparation for the Phase Il treatment, an additional 21
injectors distributed in two vertical levels were installed from May 20-27 at the locations indicated in

Figure 1. Boreholes were drilled by hollow stem auger. Sixteen of the injectors were installed to a
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depth of approximately 35 ft below grade (referred to as shallow injectors). The remaining 5 injectors
were installed to a depth of approximately 42 ft below grade (deep mnjectors). Injector construction
depths and screened intervals are summarized in Table 3. Soil boring logs are included as Appendix B
and injector construction logs included as Appendix C of this report.

The riser, screen, and completion materials were selected and designed for resistance to the
chemical reagents used, and the heat and pressure generated by the Geo-Cleanse® Process. The
injectors were constructed with 3 ft of 1'%-inch diameter, 0.010-siot stainless steel screens. The riser
pipe is composed of 1-inch diameter Schedule 80 black steel riser pipe and couplings and extends
approximately 1 ft above grade The screens were packed with filter sand and a layer of bentonite
pellets was installed to seal the screened interval. The annulus was then sealed to grade with a
Portland cement and bentonite grout. The injector risers have threaded caps. The injectors are
designed to accommodate the patented Geo-Cleanse® Mixing Head, which was attached directly to
the riser (Figure 4). This mixing head is designed to deliver a stabilized mixture of reagents to the

subsurface.
2.3. Pre-Injection Sampling Results

After Phase Il injector installation was completed in May 1999, Bechtel personnel collected a
round of groundwater samples from every injector, recovery well and monitoring well within or
adjacent to the treatment area prior to the Phase II injection. The analytical results for the May
sampling event (Table 1) indicated that the CAC concentrations within the central part of the plume
(e.g., monitoring well KBA-11-34) generally remained below 100 pg/L as a result of the Phase I
treatment program. The primary exception was near I-14, at which total CAC concentrations of 5,885
pg/L in I-14 and 1,622 pg/L in new Phase II injector 1-27 were detected (both previously unknown
source areas until after the Phase I treatment). The CACs at both locations (and in general within the
upgradient plume area) were primarily PCE (5,000 pug/L and 1,400 ng/L, respectively). Within the
downgradient plume area, the two sampling locations with the highest CAC levels were USGS-1
(1,130 pg/L) and 1-40 (1,080 pg/L). The CACs in the downgradient locations are predominantly PCE

breakdown products, primarily cis-1,2-DCE (820 pg/L and 810 ug/L, respectively).
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2.4. Injection Operations and Observations

Field injection operations were conducted in two mobilizations, from June 3-11, 1999 and
from July 12-15, 1999. A round of groundwater samples was collected between the mobilizations in
order to monitor progress and to refine the injection plan for the July mobilization. For each
mobilization, the first day was devoted primarily to site preparation activities, including positioning
the GCI mobile treatment unit, hydrogen peroxide tanker, and generator, establishing an exclusion
zone, preparing the safety shower and eyewash, and conducting a health and safety meeting for all
personnel. Pre-treatment injection activities included pneumatic and hydraulic tests of the injectors
and aquifer to determine permeability.

Injection was initiated on the first field day during each mobilization. Approximately 82,200
lbs (8,286 gallons) of 50% hydrogen peroxide solution and an equivalent volume of ferrous iron
catalyst solution were injected during the June mobilization. An additional 29,400 Ibs (2,964 gallons)
of 50% hydrogen peroxide solution and an equivalent volume of ferrous iron catalyst solution were
injected during the July mobilization, for a total Phase II injection volume of approximately 11,250
gallons of 50% hydrogen peroxide. Injection rates ranged from 0.2 to 2.0 gallons per minute per
injector for both catalyst and hydrogen peroxide. A maximum of 3 cubic feet per minute of air per
injector was used to enhance reagent distribution.

Hydrogen peroxide injection volumes by location and day are summarized in Table 4 and
Figure 6 (catalyst injection volumes were very similar). Total injection volumes for the Phase I
treatment (concluded in February 1999) and Phase II are summarized in Table 5. Injection volumes
ranged from 55 gallons to 1,570 gallons (although not all locations were treated during Phase II), with
daily totals ranging from 6 gallons to 1,359 gallons. Hydrogen peroxide was not injected to évery
location during Phase II. The variable injection volumes reflect primarily the contaminant
concentrations at individual injectors, coupled with field indications of contaminant mass destruction
(primarily carbon dioxide levels; see below). For example, injector I-14 and 1-27, which received the
highest hydrogen peroxide volumes (1,226 and 1,570 gallons, respectively), had the highest CAC

concentrations prior to injection.

2.4.1. Groundwater Quality Measurements
Groundwater samples were collected each day from monitoring wells in order to determine if

appropriate chemical conditions were established in the aquifer, reagents were dispersed effectively

.
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and inert oxidation byproducts were generated. Parameters monitored to ensure that appropriate
conditions were established and reagents were dispersed include pH, alkalinity, total iron and
hydrogen peroxide. Fenton’s reagent is most effective at mildly acidic pH ranges, and the optimal
groundwater pH range for the Geo-Cleanse® Process is less than 6. High levels of dissolved

carbonate and bicarbonate inhibits reduction of groundwater pH to less than 6, and carbonate is also a

the Geo-Cleanse® Process. Iron is a catalyst that promotes hydroxyl free radical formation (see
Section 1.2), and dissolved total iron levels greater than 5 mg/L are optimal for the Geo-Cleanse®
Process.

All field monitoring data are compiled in Appendix D. Routine sampling indicated that
appropriate chemical conditions were established within the treatment zone of the aquifer.
Groundwater pH generally ranged from 3.5 to 6 (Figure 7) and alkalinity was less than 200 mg/L
(Figure 8). Iron concentrations were typically greater than 10 mg/L. Hydrogen peroxide was not
widely detected or persistent in the monitoring wells, indicating the dissolved iron was sufficient to
consume the hydrogen peroxide.

Chloride is produced as a byproduct of chlorinated solvent oxidation (see Section 1.2).
Chloride could not be readily measured because the relatively low groundwater pH (<5.5) interfered
with the test. The available data indicated relatively unchanged chloride concentrations over the
course of treatment. This is consistent with the CAC levels observed at the site. For example, PCE is
approximately 85.5% chloride by mass. Thus if the maximum observed PCE concentration is 5,000
pg/L (the pre-injection result for I-14; Table 1), then the corresponding maximum chloride increase is
approximately 4.3 mg/L. The resolution of the field test kit is £5 mg/L and, therefore, not sufficient to
detect the chloride signals.

Photoionization detector (PID) measurements of groundwater headspace samples were
utilized as a semiquantitative measure of dissolved CAC concentrations. The PID measures volatile
organic compounds (including CACs) in the gas headspace trapped above a water sample in a sealed
jar. The concentration of volatile organic compounds in the gas headspace, in tum, is proportional to
the concentration dissolved in groundwater, as dictated by Henry’s Law. Thus the PID readings
provide rapid field measures of CAC concentration in groundwater. The headspace measurements
yielded relatively low readings, with a maximum of 15 ppm but predominantly less than 3 ppm. Only
KBA-11-31 consistently yielded readings. The groundwater headspace readings in KBA-11-3]

peaked on the second day of injection and then decreased, indicative of decreasing CAC
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concentration (Figure 9). The remainder of the monitoring wells yielded relatively low headspace PID

readings.

2.4.2. Offgas Composition Measurements

Off gases liberated via the monitoring wells and injectors were monitored for carbon dioxide
and oxygen concentration. The gases were liberated only during the measurement process, and
capping the riser pipes controlled venting from the monitoring wells and injectors. The concentrations
of carbon dioxide and oxygen in these gases provide measures of CAC oxidation and treatment
progress. Carbon dioxide 1s produced as a product of CAC oxidation (see Section 1.2). In the absence
of organic compounds (reflecting progressive destruction of the CACs), reaction of hydroxyl free
radicals with hydrogen peroxide or other radicals generates oxygen. Thus in general, over the course
of a Geo-Cleanse® injection, carbon dioxide levels reach maxima in the first few days of injection
and decrease over the course of treatment, while oxygen levels increase.

The expected patterns for offgas concentrations were observed at NSB Kings Bay. However,
due to the large number of injectors at the site, the timing of the maxima varied reflecting different
focus areas at different times during the injection. For example, carbon dioxide reached a maximum
in the upgradient area near injector I-14 after 2 days of injection and then decreased (Figure 10),
corresponding with an initial hydrogen peroxide injection focus in that area during the first week.
Subsequently, a carbon dioxide maximum in the downgradient area (near the recovery wells RW-7
and RW-8) occurred after approximately 6 days of injection, reflecting a downgradient shift in the
injection focus. Oxygen levels were initially near ambient (20.9%) but rose to >30% within the first
few days. This is consistent with observations from Geo-Cleanse® Treatment at other sites impacted

by CACs.
2.5. Post-Injection Sampling Results

Bechtel personnel collected groundwater samples from selected locations for CAC analysis
after each treatment phase. The first round of post-injection samples was collected June 21-23, 1999,
10 days after concluding the first treatment mobilization. The analytical results (Table 1 and Figure
11) indicate reductions ranging from 4 to 100% at 37 locations, no change at 3 locations, and
increases at 16 locations. The observed decreases were greatest in the upgradient area. Total CACs in
injector I-14 were reduced by 99%, to 70 ug/L (average of two duplicates) from 5,613 pg/L (average
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of two duplicates). Total CACs in injector 1-27 were reduced by 98%, to 29 ug/L from 1,622 pg/L.
The observed increases were generally small changes at locations with low total CAC concentrations.
For example, injector I-11 increased to 9 ug/L from 4 ug/L, for a 125% increase. Injector I-16 was
the only location that increased above the 100 pg/L cleanup objective, to 212 pg/L of total CACs
from 17 pg/L. Overall, at the conclusion of the June treatment, eight locations yielded total CAC
concentrations that exceeded the 100 ug/L cleanup objective, of which five locations were at the
downgradient margin of the treatment area.

Additional post-injection rounds of groundwater samples were collected by Bechtel personnel
from selected locations on July 26-27 and on August 16-17, 1999 (Table 1), after the conclusion of
the second treatment mobilization on July 15, 1999. Results from the July 26-27 round (Figure 12)
indicate continued reductions in total CAC concentrations. Of the 37 locations sampled, 35 yielded
reductions from 16-100% relative to the May 1999 pre-ijection levels. The two locations that yielded
increases (I-11 and KBA-11-35) were insignificant, from 4 pg/L to 8 pg/L and from 0 to 1 pg/L,
respectively. Only one location (I-14) remained above the 100 pg/L total CAC cleanup objective, and
that yielded an overall 98% reduction to 136 pg/L from 5,614 ug/L (mean of two duplicates).

The results from the August 16-17 round (Figure 13) indicate further reductions across most
of the site, particularly in the downgradient portion of the site. All four USGS peizometers yielded
approximately 50% reductions from the July results. Within the upgradient portion of the site, most of
the sampling locations remain well below the cleanup objective of 100 pug/L. Only one location at the
site (1-14) exceeds the cleanup objective. Total CACs at injector location 1-14 rebounded to 2,180
ug/L in August from 136 pg/L in July, although overall the total CACs are reduced by 61% relative

to the May pre-injection sampling round.
3. TREATMENT PROGRAM RESULTS

The Phase 1 Geo-Cleanse® Treatment Program at the Kings Bay site was intended to address
contamination known in the area of monitoring well KBA-11-34 (Figure 1). On the basis of
successful Phase I results, the Phase 11 Geo-Cleanse® Treatment at the Kihgs Bay site was intended
to address additional contaminant mass primarily in two areas: downgradient of the Phase I treatment
area near the two recovery wells, and upgradient of the Phase | treatment area near I-14. The area
near I-14 was identified after the Phase I treatment as a likely source area (see below). The goal of the
Geo-Cleanse® Treatment was to reduce total CAC levels to 100 pg/L or less and maintain that level
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Geo-Cleanse® Effectiveness Evaluation Report
Phase 11, NSB Kings Bav Site 11

for at least 30 days. After injection of 11,247 gallons of 50% hydrogen peroxide solution during two
mobilizations in June and July 1999, the total CAC level in 55 out of 56 sampling points was below
100 pg/L and maintained for at least 30 days after the injection was concluded (Figures 12 and 13).
Within the downgradient plume area, total CACs prior to treatment ranged from 0 to 1,130 pg/L and
were composed primarily of natural PCE degradation products (TCE, cis-1,2-DCE and VC). The
concentrations detected were not generally indicative of the presence of a dense non-aqueous phase
liquid (DNAPL) within the downgradient area, and consistent with the hypothesis that the CAC
source area was upgradient from the recovery wells. After conclusion of the injection, the maximum
observed total CAC level was 66 ng/L in 1-40, which was reduced from 1,080 pg/L.

Within the upgradient plume area (near I-14), pre-injection total CAC concentrations
exceeded 5,000 pg/L, of which PCE comprnised 85% of the total CACs. The concentration of PCE
exceeded 1% of the pure phase water solubility (2,200 pg/L), indicating the likely presence of a
residual DNAPL phase near I-14. Also, the predominance of PCE (rather than its natural degradation
products) indicates that the CACs were not significantly degraded relative to the downgradient
material and thus likely more proximal to the source area. Pre-injection cone penetrometer and
groundwater sample results (Figures 3 and 5) indicate that the CAC contamination was apparently
restricted to a narrow plume extending from I-14 towards CPT-07 and 1-27. Additionally, the results
for CPT-15 indicate that the contamination extends to a shallower depth (25-28 ft) than previously
suspected.

Following the Phase Il treatment, total CACs were reduced to less than 100 pg/L and
maintained for 30 days in all but one of the upgradient sampling locations (Figure 13). The remaining
sample point was injector I-l.4, which yielded 70 pg/L of total CACs after the first treatment
mobilization in June 1999, but rebounded to 137 pg/L immediately after the second mobilization and
to 2,180 pg/L by 30 days after the July injection. The surrounding sampling points were maintained
below 100 pg/L of total CACs. Injector I-14 is, therefore, very likely located directly within the
source area. The relatively high CAC levels mndicate the presence of a persistent source remaining
after the Geo-Cleanse® Treatment Program. However, the source is possibly not within the targeted
depth intervals.

Eight injectors and two monitoring wells are located within 20 ft of I-14. In addition, Bechtel
advanced 10 cone penetrometer points within 20 ft of 1-14, for a total of 21 groundwater sample
locations. All of the injectors and monitoring wells, and most of the cone penetrometer points, were
sampled for groundwater from depths ranging from 28 to 42 ft below grade. Cone penetrometer

11

Geo-Cleanse International, Inc.



Geo-Cleanse® Effectiveness Evaluation Report
Phase I, NSB Kings Bav Site 11

location CPT-15 was sampled at 3-ft intervals from 10 to 28 fi, and detected significant
contamination at the 25-28 ft interval.. At the conclusion of the Phase II treatment in July, total CAC
levels in the eight injectors and two monitoring wells remained below the cleanup objective of 100
ug/L for 30 days, thus achieving the cleanup goal. Only the results from I-14 indicated rebound. The
low total CAC results from 10 points surrounding I-14, coupled with the cone penetrometer test
indicating significant contamination at the 25-28 ft depth interval and the observation that the CACs
" present are predominantly PCE, indicates that a likely source for the residual plume is in very close
proximity of I-14 but located stratigraphically higher. This is consistent with the site history, because
the site was formerly a landfill excavated to a depth of approximately 10 ft into which the PCE source

was apparently dumped.

4. CONCLUSIONS

A Geo-Cleanse® Treatment was completed at the Naval Submarine Base Kings Bay Site 11
on July 15, 1999. The Geo-Cleanse® Process is an in-situ chemical oxidation technology to destroy
organic contaminants in soil and groundwater. Site 11 was a former landfill, and the underlying
aquifer was impacted with chlorinated aliphatic compounds (primarily tetrachloroethene). A Phase 1
Geo-Cleanse® Treatment at the site, concluded in February 1999, resulted in significant CAC
reductions within the primary targeted area. This Phase Il treatment targeted additional contamination
located in two areas, downgradient near the recovery wells and upgradient near 1-14. For Phase 11, the
maximum observed concentrations were 7,000 pg/L of tetrachloroethene and 7,430 pg/L of total
chlorinated aliphatics. The dissolved tetrachloroethene concentration exceeds 1% of the compound
water solubility, indicating the likely presence of a dense nonaqueous phase liquid within the
treatment area. The cleanup objectivle was to reduce the concentration of total chlorinated aliphatic
compounds to less than 100 pg/L. Based upon bioremediation modeling (Chapelle and Bradley,
1998), if the source area concentrations were reduced to 100 pg/L, natural biological degradation
processes in the aquifer at Site 11 would destroy the remaining contaminants before the groundwater
migrated beyond the base boundary.

An additional 21 specially designed injectors were installed in an array encompassing the
targeted plume areas. During the Phase II treatment 11,247 gallons of 50% hydrogen peroxide and a
similar volume of ferrous iron catalyst solution were injected over the course of 12 days between two

mobilizations (June 3-11 and July 12-15, 1999). Post-injection sampling results indicate that the
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cleanup objective was achieved in 55 out of 56 sampling points within and adjacent to the targeted
treatment areas, and maintained for at least 30 days after injection. Only one location (I-14), located
in the upgradient treatment area, yielded a total CAC level in excess of the 100 pg/L cleanup
objective. Based upon the observation that ten monitoring points located within 20 ft of 1-14 are
below 100 mg/L and that cone penetrometer testing indicates that contamination extends shallower
than 28 ft (shallower than previously suspected), a previously unknown source is likely present at
shallower depths above the primary treatment zone.

The Geo-Cleanse® Process provided an effective and rapid solution to chlorinated aliphatic
compound contamination in the aquifer underlying the Site 11 landfill. Further characterization and
treatment of the remaining area near I-14 is warranted. Based upon these results, Geo-Cleanse®
Treatment achieved dissolved chlorinated aliphatic compound concentrations below 100 pg/L at this

site, indicating that the application was successful and protective of groundwater migrating offsite.
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Table 1. NSB Kings Bay Groundwater Chlorinated Alipbatic Coimpound (CAC) Resuits

Tetrachloroethene | Trichloroethene | cis-1,2-Dichloroethene Vinyl Chloride [ Total CACs
Location Date (kg/L) (ng/L) (ng/L) (ng/L) (rg/L)™
KBA-11-31 09/17/98 <] 9 6 2 17
10/30/98 <1 1 7 <] 8
11/06/98 1 <] <1 <] 1
11/24/98 8 7 2 <] 17
12/22/98 12 12 6 <] 30
01/27/99 14 15 4 <1 33
02/18/99 23 17 5 <] 45
03/15/99 15 12 7 <] 34
05/20/99 69 57 73 5 204
06/21/99 6 <] <1 <1 6
07/26/99 4 <1 <1 <1 4
08/16/99 7 <1 <1 <1 7
KBA-11-32 09/17/98 3 91 30 9 133
10/30/98 <] 110 54 4 168
11/13/98 <] <] <1 <] 0
11/24/98 4 9 3 <1 16
12/22/98 7 13 5 <] 25
01/27/99 9 17 5 <1 31
02/18/99 6 8 3 <] 17
03/15/99 11 11 4 <1 26
05/20/99 18 13 <1 <5 31
06/21/99 12 6 1 <1 19
07/26/99 9 4 <] <] 13
08/16/99 10 2 <1 <1 12
KBA-11-33 09/17/98 <1 <] <1 <1 0
10/30/98 <] <] <] <1 0
11/24/98 <] <] <] <l 0
12/22/98 <1 <1 <1 <1 0
01/27/99 <3 <] <1 <1 0
02/18/99 <] <] <] <1 0
03/15/99 <1 <] <1 <1 0
05/20/99 <3 <l <1 <5 0
06/22/99 <3 <} <] <1 0
07/26/99 <3 <l <1 <1 0
08/16/99 <] <1 <1 <1 0
KBA-11-34 09/17/98 3,200 350 8 <] 3,558
9/17/98 (dup) 2,500 320 8 <1 2,828
10/30/98 8,500 550 24 <1 9,074
11/13/98 180 30 <5 <5 210
11/24/98 200 19 <1 <1 219
11/24/98 (dup) 130 15 <1 <1 145
12/22/98 87 6 <1 <] 93
01/27/99 83 7 <] <1 90
02/18/99 9 <] <1 <] 9
03/15/99 62 3 <] <] 65
3/15/99 (dup) - 57 2 <] <} 59
05/20/99 83 3 <] <5 86
06/22/99 10 <1 <1 <1 10
07/26/99 24 <1 <] <] 24
08/16/99 16 < <1 <] 16




Tetrachloroethene

Trichloroethene

cis-1,2-Dichloroethence

Vinyl Chloride

Toval CACs

Location Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)™
KBA-11-35 09/17/98 <1 <] <] <1 0
10/30/98 <] <1 <] <1 0
11/06/98 <1 <1 <1 <1 0
11/24/98 <1 <] <1 <] 0
12/22/98 <1 <] <1 <1 0
01/27/99 <3 <1 <1 <] 0
02/18/99 <1 <1 <1 <] 0
03/15/99 <] <1 <1 <1 0
05/20/99 <3 <] <1 <5 0
06/21/99 18 1 <1 <1 19
07/26/99 <3 <1 ] <1 1
08/16/99 2 <1 <] <1 2
KBA-11-36 09/17/98 7 440 60 5 512
10/30/98 5 360 60 <1 424
10/30/98 (dup 4 330 59 ] 394
11/24/98 17 55 3 <1 75
12/22/98 370 44 2 <1 416
01/27/99 380 44 2 <1 426
02/18/99 3 <1 3 <1 6
03/15/99 51 3 <1 <1 54
05/20/99 90 10 <1 <5 100
06/22/99 <3 <] <1 <1 0
07/26/99 14 3 21 < 17
08/16/99 28 2 <1 <1 30
KBA-11-13A] 09/17/98 <1 24 160 78 262
10/30/98 <10 16 130 10 156
11/04/98 <3 15 5 28 48
11/24/98 <1 16 100 22 138
11/25/98 <5 16 79 26 121
12/22/98 <] 14 230 22 266
01/07/99 <5 <5 34 60 94
01/27/99 <3 20 110 22 152
02/18/99 <1 15 150 22 187
03/15/99 <10 13 150 15 178
04/07/99 <1 7 49 93 149
05/20/99 <3 29 350 61 440
06/23/99 <3 25 280 45 350
07/26/99 <15 26 240 57 323
08/17/99 <1 24 240 26 290
RW7 10/30/98 720 160 66 <1 946
11/24/98 220 62 110 <1 392
1/27/99" <3 2 2 <1 4
02/18/99 120 10 5 <1 135
2/18/99 (dup) 120 10 6 <1 136
03/15/99 69 10 7 <] 86
05/20/99 77 6 <1 <5 23
5/20/99 (dup) 76 6 <1 <5 82
06/23/99 9 2 2 <1 13
6/23/99 (dup) 10 2 2 <1 14
07/27/99 11 2 <] <] 13
08/17/99 18 <1 <1 <1 18
8/17/99 (dup) 18 2 <1 <1 20




Tetrachloroethene

Trichloroethene

cis-1,2-Dichloroethene

Vinyl Chioride

Total CACy

Location Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)™
RWS 10/30/98 <1 83 57 10 150
11/24/98 <1 57 110 10 177
1/27/99" <3 2 2 <1 4
02/18/99 5 17 110 7 139
05/20/99 11 14 22 22 69
06/23799 4 4 23 <1 31
07/27/99 <3 5 7 <] 12
08/17/99 1 2 3 <1 6
USGS-1 08/06/98 <5 1,140 919 314 2,373
11/04/98 <3 28 340 33 401
11/25/98 <5 120 580 61 761
01/07/99 <5 78 213 <5 29]
04/07/99 <1 198 731 64 993
5/20/99* 500 240 25 <5 765
05/26/99 <3 190 820 120 1,130
06/23/99 <30 150 400 21 571
6/23/99 (dup) <30 170 420 21 611
07/27/199 <3 13 77 <1 90
08/17/99 <1 8 34 <1 42
USGS-2 08/06/98 <5 160 290 219 669
11/04/98 <3 560 660 45 1,265
11/25/98 <5 180 300 22 502
01/07/99 <5 34 . 293 39 366
04/07/99 <1 49 500 56 605
5/20/99* 15 96 190 16 317
06/03/99 <3 130 440 11 581
06/23/99 4 57 170 <1 231
07/27/99 <3 2 34 <] 36
08/17/99 <1 3 13 <1 16
USGS-3 08/06/98 <5 45 328 327 700
11/04/98 <3 350 1,300 74 1,724
11/25/98 <5 260 360 26 1,146
01/07/99 <5 290 1,070 64 1,424
04/07/99 5 97 492 54 648
5/20/99* 6 71 430 24 531
06/03/99 20 130 130 9 289
06/23/99 70 67 60 <1 197
07/27/99 <3 1 15 <1 16
08/17/99 <1 2 10 <1 12
USGS-15 11704/98 <1 9 3 7 19
11/25/98 <5 7 34 6 47
01/07/99 <5 25 29 <5 54
04/07/99 29 42 8 <1 79
5/20/99* <3 160 840 110 1,110
06/03/99 330 170 13 <1 513
06/23/99 310 160 25 <5 495
07/27/99 6 7 2 <1 15
08/17/99 26 28 7 <1 61
I-1 10/30/98 <1 <] 9 <1 9
12/22/98 <] <1 <1 <] 0
03/16/99 <1 <1 <1 <1 0
05/20/99 <3 <1 <1 <5 0
06/22/99 4 <1 <1 <1 4




Total CACs

Tetrachlorocthene | Trichloroethene | cis-1,2-Dichloroethene [ Vinyl Chloride
Location Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/Ly™”
1-2 12/22/98 290 9 <] <1 299
01/27/99 4 <] 4 <1 8
02/18/99 52 1 <] <1 53
03/16/99 230 3 <] <] 233
3/16/99 (dup) 250 4 <1 <] 254
05/20/99 27 3 5 <5 35
06/22/99 10 <1 7 <1 17
07/27/99 <3 <1 2 <] 2
08/16/99 15 <1 <] <1 15
13 12/22/98 <1 <1 1 <] 1
03/16/99 56 2 <1 <1 58
05/20/99 8 <1 <1 <5 8
06/22/99 22 <1 <3 <1 22
14 11/24/98 290 43 <1 <1 333
12/22/98 900 30 1 <] 931
01/27/99 230 18 17 <1 265
02/18/99 97 2 <1 <1 99
03/16/99 88 2 <] <] 90
3/16/99 (dup) 87 2 <1 <1 89
05/20/99 13 3 3 <5 19
06/22/99 32 1 <1 <1 33
6/22/99 (dup) 21 <1 <] <1 21
07/27/99 <3 1 15 <1 16
08/17/99 30 <1 <1 <1 30
8/17/99 (dup) 6 <] <1 <1 6
I-5 02/18/99 <1 <1 1 <1 1
03/16/99 <] <1 <1 <1 0
05/20/99 77 4 1 <5 82
06/22/99 <3 <1 3 <1 3
1-6 02/18/99 2 <1 <1 <1 2
03/16/99 2 <1 <1 <1 2
05/20/99 <3 <1 <1 <5 0
06/22/99 <3 <] <1 <1 0
1-7 02/18/99 <1 <1 210 3 213
03/16/99 <1 <] 85 2 87
05/21/99 4 1 240 <1 245
06/22/99 <3 <1 13 <1 13
07/27/99 <3 <] 16 <] 16
08/16/99 6 1 10 <] 17
1-8 12/22/98 13 15 1 <] 29
03/16/99 7 <] <1 <] 7
05/20/99 3 2 5 <5 10
06/22/99 5 <] <1 <1 5
1-9 12/22/98 9 1 37 1 48
01/27/99 <3 1 13 <1 14
03/16/99 8 3 12 <1 23
05/20/99 <3 <1 20 <5 20
06/22/99 70 3 2 <1 75
1-10 12/22/98 27 8 <1 <1 35
01/27/99 25 4 <1 <1 29
03/16/99 22 1 <1 <1 23
05/20/99 22 3 <1 <5 25
06/22/99 <3 <] <1 <1 0




Tetrachloroethene

Trichloroethene

cis-1,2-Dichloroethene

Vinyl Chloride

Total CACs

Location Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)™
I-11 11/13/98 <] <] 200 <] 200
12/22/98 5 <] 66 <1 71
12/22/98 (dup) 3 <] 57 <1 60
02/18/99 1 <] 27 1 29
03/16/99 <1 <] 10 <1 10
05/21/99 <3 <1 4 <] 4
06/21/99 S <1 4 <] 9
07/26/99 4 <1 4 <] 8
08/16/99 3 <] 2 <] 5
1-12 11/13/98 170 44 <5 <5 214
11/24/98 29 8 <1 <1 37
12/22/98 76 2 <] <1 78
12/22/98 (dup) 65 ] <] <1 66
01/27/99 43 2 <1 <] 45
02/18/99 25 <1 <] <1 25
03/16/99 44 <1 <1 <1 44
05/20/99 27 <1 <] <5 27
06/21/99 22 <1 <] <1 22
07/26/99 8 <1 <] <1 8
08/16/99 13 <1 <1 <1 13
I-13 12/22/98 <] <] 33 2 35
01/27/99 <3 <] 14 <1 14
02/18/99 <1 <1 79 <1 79
2/18/99 (dup) <1 <] 61 2 63
03/16/9% 6 <] 12 <] 18
05/21/99 <3 <] 8 <] 8
06/21/99 4 <1 4 <1 8
I-14 03/16/99 3,500 300 <10 <10 3,800
03/31/99 3,200 200 <50 <50 3,400
04/12/99 2,420 220 11 5 2,656
05/20/99 5,000 870 15 <5 5,885
5/20/99 (dup) 4,600 730 12 <5 5,342
06/21/99 48 14 <1 <1 62
6/21/99 (dup) 59 13 <] <1 77
07/26/99 110 26 <] <1 136
7/26/99 (dup) 110 27 <1 <} 137
08/16/99 1,600 100 <50 <50 1,700
8/16/99 (dup) 2.500 160 <50 <50 2.660
I-15 03/16/99 <] <] <] <] 0
05/20/99 <3 <] <] <5 0
06/21/99 <3 <] <1 <1 0
I-16 10/30/98 <1 <1 <] <1 0
12/22/98 71 <] <] <] 71
01/27/99 33 <1 <] <] 33
03/16/99 140 <10 <10 <10 140
03/31/99 68 <] <] <1 68
05/20/99 17 <1 <1 <5 17
06/21/99 210 2 <] <1 212
07/26/99 <3 <1 <] <1 0
08/16/99 56 <1 <] <1 56
1-17 12/22/98 <] <1 <1 <1 0
03/16/99 4 <] <1 <1 4
05/20/99 22 <1 1 <5 23
06/21/99 51 <1 <1 <1 51




Tetrachloroethene

Trichloroethene

cis-1,2-Dichloroethene

Vinyl Chloride

Total CACs

Location Date (ng/L) (ug/L) (ug/L) (ng/L) (pg/L)™?
18 12/22/98 16 < <] <1 16
03716/99 9% 3 < 3 99
05720799 180 7 1 P 187
06/21/99 3 < <1 <1 0
07/26/99 E < <1 <1 15
08/16/99 31 2 <1 <1 31
19 12/22/98 <1 <1 100 <1 100
02/18/99 <1 <1 110 2 112
03/16/99 ] < 8 2 11
05/21/99 7 A 34 <1 73|
06/22/99 3 <1 13 < 18
07/26199 <3 <1 3 <1 3
08/16/99 3 <1 6 <1 10
120 03/16/99 < <1 p3 <1 0
05/20/99 3 3 ] <5 )
06/21/99 <3 <1 6 <1 6
121 03/16/99 <1 <1 210 13 723
05/21/99 4 <1 110 7 121
06/21/99 <3 ] 110 5 116
07/26199 <3 <1 100 <1 100
08/16799 <1 < 14 <1 14
122 03/16/99 14 30 28 < 72
05/20/99 33 24 12 5 74
06/21/99 7 ] < <1 5
123 03/16/99 6 8 3 <1 18
05/21/99 19 13 3 <1 37
06722799 24 21 5 <1 50
124 05/21/99 30 15 2 < 49
06/21/99 8 5 <1 <1 13
125 05/25/99 390 12 2 <1 234
06/21/99 <3 <1 9 <1 9
07/26/99 3 <1 <1 <1 0
08/16/99 <1 <1 1 <1 1
126 05/25/99 550 1 ] <1 562
06/21/99 73 <1 <1 <1 73
07726199 12 <1 <1 <1 12
08/16/99 18 <] <1 <1 13
127 05721799 1400 220 2 2 1,622
06/21/99 26 3 <1 <1 29
07/26/99 4 <1 <1 <1 4
08/16/99 34 <1 <1 <] 34
128 05124799 84 7 w3 <1 88
0622199 5 <1 <1 <1 5
07/26/99 14 <1 <] <1 14
08/16/99 26 <1 <1 <1 26
129 05725/99 150 8 3 < 158
06/22/99 7 <1 3 pT) 12
07727799 30 3 <1 < 33
08/16/99 20 1 <1 < 41
130 05/25/99 250 18 <1 <1 268
06722799 16 1 <1 <1 17
07727199 6 <1 <1 <1 6
08/16/99 17 <1 <1 <1 17




Tetrachloroethene | Trichloroethene | cis-1,2-Dichloroethene | Vinvl Chloride] Total CACs
~ Location Date (/L) (ng/L) (/L) wgl) | (e
1-31 05/26/99 14 1 1 <] 16
06/22/99 24 3 1 <1 28
I-32 05/26/99 <3 <1 <] <1 0
06/22/99 11 <1 <] <] 11
1-33 05/26/99 <3 <1 <] <] 0
06/22/99 17 3 1 <1 21
1-34 05/26/99 9 <1 <1 <1 9
06/23/99 9 3 1 <1 13
1-35 05/27/99 11 49 150 23 233
06/23/99 <3 <1 <} <1 0
07/27/99 6 1 <] <] 7
08/17/99 11 2 <] <] 13
136 05/26/99 26 15 10 <1 51
06/23/99 20 5 2 <1 27
1-37 05/27/99 13 5 170 <] 188
06/22/99 <3 3 43 <1 46
07/27/99 3 3 11 <] 17
08/17/99 10 3 5 <] 18
1-38 05/27/99 9 34 31 <] 74
06/23/99 9 15 8 <1 32
07/27/99 <3 6 7 <1 13
08/16/99 2 7 9 <] 18
139 05/277/99 <3 17 73 23 113
06/23/99 <3 26 220 <1 246
07/27/99 <3 3 2 <1 5
‘ 08/17/99 <} 3 3 <1 6
140 05/27/99 <3 130 810 140 1,080
06/23/99 3 22 12 <1 37
07/271/99 <3 7 16 <1 23
08/17/99 2 14 50 <1 66
141 05/27/99 <3 23 560 53 636
06/23/99 <30 27 . 330 <10 357
07/27/99 <3 6 32 <1 38
08/17/99 <1 10 40 <1 50
142 05/27/99 <3 4 31 <] 35
06/23/99 <3 3 33 <l 36
143 05/27/99 120 . 210 79 <1 409
06/23/99 15 11 4 <} 30
07/27/99 3 2 3 <1 8
08/17/99 2 2 i <1 5
144 05/27/99 120 16 1 <] 137
06/23/99 23 8 2 <1 33
07/27/99 20 7 <1 <1 27
08/17/99 15 4 <1 <1 19
Notes:

1. Results for RW7 and RW8 on 1/27/99 are not considered valid due to inadequate purging prior to sample coliection.

2. Total Chlorinated Aliphatics (CACs) = sum of tetrachlorocthene, trichloroethene, cis-1,2-dichloroethene, and vinyl chloride concentrations.
3. For computation of Total Chlorinated Aliphatics (CACs), all non-detect values were assumed to be zero.

4. Data are considered suspect, and the wells were re-sampled on 5/26/99 or 6/3/99.




Table 2. NSB Kings Bay Cone Penetrometer Groundwater Analytical Results

Sample | Tetrachloroethene | Trichloroethene | cis-1,2-Dichloroethene | Vinyl Chloride | Total CACs
Location| Date | Depth (ft) (ng/L) (1g/L) (rg/L) (ug/L) (ng/L)'
CPT-01 {04/12/99f 32 -35 <5 <5 <5 <5 0
CPT-02 {04/12/99] 32-35 <5 <5 <5 <5 0
CPT-03 |04/12/99] 32-35 <5 <5 <5 <5 0
CPT-04 {04/12/99] 32-35 <5 <5 <5 <5 0
CPT-05 104/12/99] 32-35 <5 <5 <5 <5 0
CPT-06 {04/12/99] 32-35 31 <5 <5 <5 31
CPT-07 |04/12/99] 32-35 7,000 430 <5 <5 7,430
CPT-08 {04/13/99] 32-35 190 <5 <5 <5 190
CPT-09 |04/13/99f 32-35 10 <5 <5 <5 10
CPT-10 [04/13/99] 32-35 42 <5 <5 <5 42
CPT-11 |04/13/99] 32-35 21 <5 <5 <5 21
CPT-12 [04/13/99] 32-35 19 <5 <5 <5 19
CPT-13 |04/13/99} 32-35 280 6 <5 <5 286
CPT-14 [04/13/99{ 32-35 <5 <5 <5 <5 0
CPT-15 {04/13/99] 25-28 1,600 130 <5 <5 1,730
CPT-15 [04/13/99¢ 20 - 23 48 <5 <5 <5 48
CPT-15 {04/13/99] 15-18 24 <5 <5 <5 24
CPT-15 {04/13/99}] 10-13 29 <5 <5 <5 29
CPT-16 [04/14/99] 32-35 6 <5 <5 <5 6
CPT-17 {04/14/99] 32-35 77 <5 <5 <5 77
CPT-18 |04/14/99} 32-35 140 120 10 <5 270
CPT-19 [04/14/99] 32-35 <5 185 595 150 930
CPT-20 [04/14/99] 32-35 <5 9 95 23 127
CPT-21 {04/14/99f 32-35 <5 <5 <5 <5 0
CPT-22 [04/14/99] 32-35 <5 <5 <5 <5 0
CPT-23 {04/14/99] 32-35 <5 13 30 10 53
CPT-24 |04/14/99] 32-35 <5 <5 <5 <5 0




Table 3. NSB Kings Bay Phase II Injector Construction Summary.

Injector Depth Designation Borehole Depth (ft) | Screened Interval (ft)
1-24 Shallow 35 32 -35
1-25 Deep 40 37 -40
1-26 Shallow 35 32-35
1-27 Shallow 35 32-35
1-28 Shallow 35 32-35
1-29 Deep 40 37 -40
1-30 Shallow 35 32-35
1-31 Deep 40 37 -40
1-32 Shallow 35 32-35
1-33 Shallow 35 32-35
1-34 Shallow 35 32-35
1-35 Deep 40 37 -40
1-36 Shallow 35 32-35
1-37 Deep 40 37 -40
1-38 Shallow 35 32-35
1-39 Shallow 35 32 -35
1-40 Shallow 35 32-35
141 Shallow 35 32-35
1-42 Deep 40 37-40
1-43 Shallow 35 32-35
1-44 Shallow 35 32-35




Tabie 4. Hvdrogen Peroxide injection Totals by Location and Date

June Mobilization

July Mobilization

Station / Date 06/03/99] 06/04/99] 06/05/99| 06/07/99] 06/08/99| 06/09/99 06/10/99] 06/11/99] 07/12/99] 07/13/99] 07/14/99{ 07/15/99]Total (gal)
1-1 0
1-2 0
1-3 0
1-4 0}
1-5 362 362
1-6 0
1-7 420 420
1-8 0
1-9 56 56

1-10 0
1-11 0
1-12 |
1-13 0
1-14 3 288 295 279 305 56 1,226
1-15 0
1-16 18 326 344
1-17 24 53 77
I-18 249 103 425 777
1-19 292 292
1-20 ol
1-21 116 0 184 300
1-22 209 209
1-23 55 55
1-24 0
1-25 237 229 53 519
1-26 3 253 229 100 585
1-27 338 298 285 310 339 1,570
1-28 264 264
1-29 387 387
130 105 241 345
1-31 0
1-32 0
1-33 0
1-34 0
1-35 362 362
1-36 0
1-37 294 294
1-38 0
1-39 283 283]
1-40 334 334
1-41 293 293
1-42 149 149
1-43 334 334
1-44 287 287
11-32 0
11-34 0
11-35 55 55
11-36 0
USGS-1 3 341 344
USGS-2 28 163 191
USGS-3 3 341 344
USGS-15 25 163 189
Daily Total (gal) 6 1,117 1,051 928 1,359 1,328 1,322 1,170 95 1,021 1,193 655 11,247
Total to Date (gal) 6 1,123 2,174 3,103 4,462 5,791 7,113 8,283 8,378 9,399 10,592 11,247




Table 5. NSB Kings Bay Total Hydrogen Peroxide Volumes (Phase I + Phase IT

Station / Date| Phase I | Phase Il | Total (gal) |
I-1 321 0 321
12 446 0 446
I-3 322 0 322
14 296 0 296
1-5 205 338 543
-6 220 0 220
17 243 393 636
I-8 233 0 233
1-9 621 53 674

1-10 289 0 289
I-11 555 0 555
1-12 396 0 396
1-13 316 0 316
I-14 224 1,147 1,371
I-15 266 0 266
1-16 95 325 420
1-17 170 73 243
1-18 1,312 726 2,038
I1-19 538 273 811
1-20 115 0 115
121 162 285 447
1-22 260 195 455
1-23 346 52 398
1-24 0 0
1-25 486 486
1-26 548 548
1-27 1,471 1,471
1-28 247 247
1-29 362 362
1-30 323 323
1-31 0 0
132 s 0 0
1-33 e} 0 0
1-34 2 0 0
1-35 = 338 338
1-36 a 0 0
1-37 275 275
1-38 0 0
1-39 267 267
1-40 312 312
141 277 277
142 139 139
143 312 312
144 268 268
11-32 24 0 24
11-34 176 0 176
11-35 0 52 52
11-36 106 0 106
USGS-1 0 325 325
USGS-2 0 180 180
USGS-3 0 325 325
USGS-15 0 178 178
Total (gal) 8,257 10,545 18,802
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Tetrachloroethene & Trichloroethene Oxidation Pathway

Tetrachloroethene
Cl\ Y Cl
C=C
/ AN
— Cl—-C——C\ — H—C\ —_— COy

Cl cl 1 o N0

Se=cl H

/7 YN
Cl H . o o

. Dichloroacetic Acid Formic Acid Carbon Dioxide
Trichloroethene

References: Leung et al. 1992; Sato et al. 1993

FIGURE 2. TETRACHLOROETHENE AND TRICHLOROETHENE| &) e g ational, Inc.

FENTON'S REAGENT OXIDATION PATHWAY Kenilworth, NJ 07033
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¢ Hydrogen Peroxide Inlet
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Figure 7. NSB Kings Bay Phase II Groundwater pH Data

- KBA-11-31 -®-KBA-11-32  KBA-11-33
-4 KBA-11-34 -e-KBA-11-35 - KBA-11-36

=)

Desired Maximum pH = 6

e

3 | I T I | T T T f I

6/3/99  6/5/99 6/8/99 6/10/99 7/12/99 7/14/99
Sample Date

Groundwater pH
7

=
|




@
Figure 8. NSB Kings Bay Phase II Groundwater Alkalinity Data
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Figure 9. NSB Kings Bay Phase II Groundwater Headspace PID Data
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Figure 10. NSB Kings Bay Phase II Offgas Carbon Dioxide Data
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STATE OF GEORGIA
DEPARTMENT OF NATURAL RESOURCES
ENVIRONMENTAL PROTECTION DIVISION

INJECTION WELL OPERATING PERMIT

PERMIT NUMBER: #089 DATE ISSUED: October 26, 1998
FACILITY DATA: INJECTION WELL TYPE: CLASS V (type 5X26)
FACILITY: Naval Submarine Base OPERATOR: Dept. Of Navy*
" Site 11, ‘ T Naval Submidrine Base — -
0Old Camden Co, Landfill 1063 USS Tennegsee Ave.
Kings Bay, GA Kings Bay, GA 31547-2606..
Camden County
LOCATION: Lat: 30°42 .15" N EPD ID # GA17005001
Long: 81°36'52" W HWMB Permité HW-014(S)(2)

In accordance with the provisions of the Geargia Rnlu.for Underground Injection Control, Chapter 391-3-6-
.13, this permit is issued for the operation of the herein described injection systern, Unless appealed, this
permit is effective thirty (30) days after its issuance and s conditioned upon the following:

1)  The Permittee's continued compliance with the Georgis Rules for Underground Injection
Control, Chapter 391-3-6-.13, the Georgia Rules for Water Quality Control (Ravised) and the
Georgla Rules far Safe Drinking Water (Revised); and

2)  The Permittee's continued compliance with the Permittee’s approved injection operation plan
which is part of the approved Corrsctive Action Plan for this site, along with provisions of
officially epproved plan amendments, if any.

Additional conditions 1 through 7 are attached hereto.

This permit is issued in accordance with the initial application received July 24, 1998, and the revised
application received October 1, 1998. The injection operation plan was approved on October 26, 1998, and
is based on the statements and supporting data entered herein or attached thereto, all of which are filed with
the Environmental Protection Division of the Georgia Department of Natural Resources and hereby made

a part of this permit.
This permit is subject to revocation for noncompliance with aforementioned conditions.

This permit expires on October 26, 2003, unless previously terminated.

o g—

Harold F. Reheis, Director, Environmenta! Protection Division
Georgia Department of Natural Resources

* Bechtel Environmental Inc., 85 consultant to Kings Bsy Submarine Basc, may be contected regarding technical questions at
{423) 431-1922.



Georgia Department of Natural Resources
205 Butlar Sveet, $.5., kast Floyd Tower, Atlanta, Georgla 30334

HIM wniecmﬂmw‘w
l "Harold £. Rahois.' Diractor

Environmental Protection Diviy'
{404) 65047

PogtHt® Fax Note 7671 [0 oo |mfe? S
" John Garner F""'Maéelg'm, Kellam
Come Env. D, Subese [ G EPD

Prove! Phoet oy WS U 2833
w512 673 3639 [’ .

October 26, 1598

Mr. John R. Garner OPTIONAL FORM 99 (7-90)

Environmental Division FAX TRANSMITTAL  [rapmme &
Dept. Of Navy —fr : =5
Naval Submarine Base /222 HosS ol Gaensrt
B TeSmass g Pl e lra fodE T
- ox § Fax #
NSN 7540-051{31‘17-;6 ﬁfb&ﬁ-tm GENERAL SERVICES ADMINISTRATION o

RE: Underground Injection Control Permit #089 for injection of hydrogen peroxide, ferrous
sulfate and sulfuric acid, Kings Bay Submarine Base Site 11, Old Camden Co. Landfill,

Kings Bay, Georgia. -

Dear Mr. Garner:

Enclosed is an Underground Injection Control (UIC) Permit #089 for the Kings Bay Submarine Base
Site 11, Old Camden Co. Landfill, located at Kings Bay, Georgia. This UIC permit allows The U.S.
Navy to utilize Injection of hydrogen peroxide, ferrous sulfate, calcium phosphate, dilute phosphoric
acid and dilute sulfuric acid through twenty three (23) wells to assist with the remediation of soil and
ground-water contaminated with chlorinated solvents at this site for up to five (S) years. The UIC
permit includes seven (7) special conditions in eddition to the standard conditions.

If you or your staff have any questions about the permit please contact Bruce O'Connor, UIC
Coordinator, at (404) 656-3214. .

Sincerely,

Harold F. Reheis
Director
Enclosure

cc! File UIC Permit #089
H. Bauer, Bechtel
L. Rogers, EPD-CR
v’M. Kellam, EPD-HWMB ‘



INJECﬂON WELL OPERATINE PERMIT LI g am) ) g - -
ADDITIONAL CONDITIONS

Permit Conditions.

This permit is not transferable until any new operatar shall agree in writing to these additional

a,
permit conditions. Any new operator also shall provide the Environmental Protectian
Division (Division) with appropriate documentation that they have adequate financial
assurances to plug all existing Class V wells.

b. IfTheU.S. Navy (Opemtm) wishes to continue an activity regulated by this permit after the
expiration of the permxt. the Operator must apply for end obtain a new permit. L

¢.  The Operator shall report any instances of noncompliance with permit conditions to the
Division in writing within five (5) working days of such noncomplisnce and shall take all - -
reasonable steps to minimizs the impact on the eavironment resulting from noncompliance
with this permit and the Georgia Rules for Underground Injection Control.

d.  The Operator shall notify the Division of any proposed changes to the performance of the
water injection system in writing at least thirty (30) days prior to the change.

e.  All reports submitted to the Dlvmon shall be signed and stamped by a Georgia Reglstercd
Professional Engineer or Professional Geologist.

System Parameters. ° )

a.  This permit is lssued to the Operstor for the purpose of operating an injection systam
consisting of a hydrogen peroxide, ferrous sulfate, calcium phosphate, dilute phosphoric
acid and dilute sulfuric acid, at the above referenced site to aid in remedistion of soll and
ground-water contaminated with chlorinated solvents.

b.  Number of Class V injection wells: twenty three (23).

c.  Injected fluid: Hydrogen peroxide and ferrous sulfate solution buffered with phosphoric scid,
sulfuric acid and calcium phosphate, as needed.

d.  Maximum injection rate per well: 1.0 gallons of liquid/min.(gpm)/well
Maximum total injection rate; 23.0 gpm

e.  Maximum total injection volume per well: 575 galloas of liquid/day/well
Maximum total injection volume: 13,225 g/day

f. Maximum dasily average injection pressure (8t well head): 40 psig.
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3. Monitoring and Reporting Requirements.

The Operator shall report to the Underground Injection Control Program of the Division the
number and exact location of all Class V injection wells it installs or plugs on a quarterly
basis. The reports are to be submitted to the UIC Program in accordance with the reporting
schedule stipulated by the Hazardous Waste Management Branch.

The Operator shall submit to the Division for its approval, a detailed schematic diagram and
location map on any Class V Igjection well that is different in construction fram the

specifications contained in the UIC permit application, no later than 45 days priot to
installation of the injection well. The Operator cannot install such a well-until it receives ———

approval from the Division.

The Operator shall submit to the UIC Program one (1) copy of any report regarding this site
which the Operator is required to submit to the Hazardous Waste Management Branch, or any

other program within the Division.

The Operator shall submit to the UIC Program an anpual report which will contain the
following information.

IR Status of the injection system operation;

2. R;sulu of any ground-water sampling and analyses;

3. Results of any soi) sampling 2nd analyses;

4, An evalustion of the plume movement through the ground-water, if any;

5. Comparisons of analyses to determine any changes in pollutant concentrations.

The annual reparts will be provided to the UIC Program in accordance with the schedule
stipulated by the Hazardous Waste Management Branch.

Emergency Situations,
o The Operator is to immediately notify the Division of any emergency situation that affects

the Injestion system and describe the remedial activity that the Operator is utilizing to
correct the situgtion.

. The Operator is to immedistely notify the Division when the emergency situation coasesto

exist.
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5. The Operator shall grant the Division permission to enter the facility property to conduct
inspections of the Injection system.

6. The Operator shall malntain a copy of this permit at the facility site.

7. The Operator shall, upon termination of the injection of water, bacteria and nutrients through
a Class V injection well at this site, propetly plug and abandon all Class V wells constructed on
this site and notify the division within thirty (30) days of such termination and sbandonment.



Geo-Cleanse International, Inc. @
4 Mark Road, Suite C « Kenilworth, NJ 07033 e Tel. (908) 206-1250 « FAX (908) 206-1251

PROJECT: NSB Kings Bay DATE: 5/20/9%
’ [ XY
SOIL BORING LOG » |
LLOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Sam Ross Well No.: Approx. Location
GCI Rep(s).: Dan Bryant Boring No.:
Drilling Contractor: Partridge Well Company Injector No.: I-24 See site map.
Driller/Helper: Alan Kelly PID Type:
Drill Rig/MMethod: DR10K HSA 4.25" ID PID Lamp:
Depth | Sampie |Recovery| Sample] Blows Moisture)Depth of Well/Injector
(feet) | Interval | (Inches) | ID# |per 6"| PID [Content | Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See

—~2 and drilled to depth. Soil} ,nstruction

Municipal waste. descriptions are from detail
| cuttings.

4

FG
8

Tan to light brown-grey, fine-med
r10 quartz SAND
—12
14 W

IS | L R —

e l
18
—-20
-22
24
26

Dark brown silty fine quartz SAND
28
- 30
32
34

Total depth = 35 ft

36
38
40




Geo-Cleanse International, Inc. @
4 Mark Road, Suite C « Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251 /

. ~ PROJECT: NSB Kings Bay DATE: 5/24/99
SOIL BORING LOG e |
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Mark Gage Well No.: Approx. Location
GCIl Rep(s).: Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company Injector No.: I-25 See site map.
Driller/Helper: Alan Kelly PID Type:
Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:
Depth | Sample | Recovery | Sample Blows Moisture|Depth of Well/Injector
(feet) | interval | (Inches) | ID# |per 6"| PID |Content | Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See
2 and drilled to depth. Soil} . 1<truction
descriptions are from detail
cuttings.
-4
Municipal waste.
6
-8 r—_—_—m——_ e, — e ——
Light tan fine SAND
h1() e e v e e S w w—— — —— — — — — —
12 Light grey fine SAND
—14 D
—18
20
22
Dark brown silty fine quartz SAND
—-24
26
—28
—30
32
S ~
— 34 Light brown-orange silty quartz SAND
36
3 Greenish grey silty quartz SAND
“ Total depth = 40 ft




Geo-Cleanse International, Inc. é
4 Mark Road, Suite C « Kenilworth, NJ 07033 e Tel. (908) 206-1250 « FAX (908) 206-1251

. PROJECT: NSB Kings Bay DATE: 5/21/98
} N
SOIL BORING LOG . .
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Sam Ross Well No.: Approx. Location
GCl Rep(s).: Dan Bryant Boring No.:
Drilling Contractor: Partridge Well Company Injector No.: 1-26 See site map.
Driller/Helper: Alan Kelly PID Type:
Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:
Depth | Sample |Recovery|Sample| Blows IMoisture Depth of| Well/Injector
(feet) | Interval | (Inches) | ID # |per 6"| PID [Content | Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See
—2 and drilled to depth. Soil|netruction
Municipal waste. descriptions are from detail
cuttings.
-4
L e 1
-6
—8
L 10 Tan to light brown-grey, fine-med
quartz SAND
|12
L14 w
R . 1
|
—18
—20
22
24
- 26
Dark brown silty fine quartz SAND
28
30
32
L !
—34 Light org-brwn siity fine quartz SAND
Total depth = 35 f#t
36
- 38
— 40




Geo-Cleanse Internationai, Inc. é}
4 Mark Road, Suite C « Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251 )

~ 1 ~ | PROJECT: NGB Kings Bay DATE: 5/20/99
Y NdIS™
SOiL BORING LOG ) |
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Sam Ross Well No.: Approx. Location
GCl Rep(s).: Dan Bryant Boring No.:
Drilling Contractor: Partridge Well Company Injector No.: I-27 See site map.
Drilier/Helper: Alan Kelly PID Type:
Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:
Depth | Sample |Recovery| Sample|{Blows Moisture|Depth of Well/Injector
(feet) { Interval | (Inches) | ID# |per 6"{PID |Content { Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See
-2 and drilled to depth. Soil{ .onstruction
descriptions are from detail
4 cuttings.

Municipal waste.
6
—.8 pm e e ] e — e e m——— e — i — —
10
12 Light grey fine-med quartz SAND

b e e e o — e — —— . 4

T
)
<— =

- 22

24 Dark brown silty fine quartz SAND

32 - e e ]

Light org-brwn silty fine quartz SAND

Total depth = 35 ft




Geo-Cieanse International, Inc. @
4 Mark Road, Suite C « Kenilworth, NJ 07033 e Tel. (808) 206-1250 « FAX (908) 206-1251

- ~ | PROJECT: NSR Kings Bay DATE: 5/21/99
SOIL BORING LOG » |
LOCATION: Kings Bay, Georgia PAGE 1 OF 1

Consultant/Rep(s).: Bechtel / Sam Ross Well No.: Approx. Location

GCl Rep(s).: Dan Bryant / Peter Yanczak Boring No.:

Drilling Contractor: Partridge Well Company Injector No.: 1-28 See site map.
Driller/Helper: Alan Kelly PID Type:

Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:

Depth | Sample |Recovery | Sample| Blows lMoisture]Depth of Well/injector
(feet) | Interval | (Inches) | ID# |per 6"|PID |Content [Change Soil Description/Classification Remarks Construction

Auger plugged (HDPE) See
-2 and drilled to depth. Soil} . n«truction
desgriptions are from detail

| . Municipal waste. cuttings.

6 M R

—8

10 Tan fine SAND

—12

|14 B e
|
F—18

20

Dark brown silty fine quartz SAND

24

26

—28
30

r- S e — . — . — W — — — — — o
—32
Light org-brwn silty fine quartz SAND
L34
Total depth = 35 ft

36

38

—40
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Geo-Cleanse International, Inc. \
4 Mark Road, Suite C ¢ Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251 @

SOIL BOR'NG LOG FROJECT: .\SB Kinys Bay | DATE: 5/21/98
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Sam Ross Well No.: Approx. Location
GCl Rep(s).: Dan Bryant / Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company injector No.: 1-29 See site map.
Driller/Helper: Alan Kelly PID Type:
Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:
Depth | Sample | Recovery | Sampie| Blows MoisturelDepth of Well/Injector
(feet) | Interval | (Inches) | ID# |per €"|PID|Content | Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See
5 o and drilled to depth. Soil ;
Municipal waste. descriptions are from con:;rtl:i:ltaon
S cuttings.
—4
—6 Lt brown silty fine quartz SAND
-8 - —_——_———_———_————
—~10
Light tan silty fine quartz SAND
—-12
r—14 W kFk-——-——— === ===~ ]
Light grey sitty fine quartz SAND
16 s Rents
18
rZO
Dark brown silty fine quartz SAND
22
24
_26 b = e — = ——— = o
28
30
Light org-brwn silty fine quartz SAND
L-32
|- 34
e s ] e - — —
—36
F38 Greenish-grey silty quartz SAND
—90 Total depth = 40 ft




Geo-Cleanse Internationai, Inc. @
4 Mark Road, Suite C « Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251

SOIL BOR‘NG LOG PRCJECT: iNSB Kingz Bay DATE: 5/21/99
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Sam Ross Well No.: Approx. Location
GCI Rep(s).: Dan Bryant / Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company Injector No.: I-30 See site map.
Driller/Helper: Alan Kelly PID Type:
Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:
Depth | Sample |Recovery | Sample| Blows Moisture{Depth of Well/injector
(feet) [ Interval | (inches) | ID# |per 6"[ PID |Content { Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See
- Light tan fine quartz SAND and drilled to depth. Soil{ snetruction
descriptions are from detail
Y cuttings.
-4
Dark brown silty fine SAND
—6
. J
—8
—10 Light tan fine quartz SAND
12
-14 - ————_—_——_—— e ————_

| Light grey fine quartz SAND

r
>
<€<— =

— 22
.| Dark brown silty fine quartz SAND

24

26

|-30

2
-3 Light org-brwn silty fine quartz SAND

34

Total depth = 35 ft
36

- 40




Geo-Cleanse International, Inc. é’
4 Mark Road, Suite C e Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251 Y

LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Mark Gage Well No.: Approx. Location
GCl Rep(s).: Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company injector No.: 1-31 See site map.
Driller/Helper: Alan Kelly PID Type:
Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:
Depth | Sample | Recovery | Sample| Blows Moisture]Depth of Well/Injector
(feet) | interval | (Inches) | ID# |per 6"] PID |[Content [ Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See
—2 Dark tan silty fine quartz SAND and drilled to depth. Soil| onstryction
descriptions are from detail
cuttings.
-4
6 e
—8
Dark brown silty fine quartz SAND
10
b-12 - —_— e — e, e, — e, - ——— ——
Light grey silty fine quartz SAND
14 w
—16 l
18
o0 Dark brown silty fine quartz SAND
22
24
— 26 -—-1- - — === ===
r—28
30 Light org-brwn silty fine quartz SAND
-32
4 R
—36
Greenish-grey silty fine quartz SAND
38
40 Total depth = 40 ft




Geo-Cleanse International, inc. @
4 Mark Road, Suite C e Kenilworth, NJ 07033 e Tel. (908) 206-1250 ¢« FAX (908) 206-1251 /

SO“_ BOR'NG LOG PROJECT: NSB Kirigs Bay DATE: 5/25/99
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Mark Gage Well No.: Approx. Location
GCl Rep(s).: Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company Injector No.: |-32 See site map.
Driller/Helper: Alan Kelly PID Type:
Drill Rig/Method: DR10K HSA 425" ID PID Lamp:
Depth | Sample |Recovery | Sample| Blows MoisturelDepth of Well/injector
(feet) | Interval | (Inches) | ID# |per 6"]PID |Content | Change Soil Description/Classification Remarks Construction
 _ _ _JMunicipalwaste Auger plugged (HDPE)
-2 . ana drilled to depth. Soil| conare tion
descriptions are from detail
Dark brown silty fine quartz SAND cuttings.
— 4
—6
Tan silty fine quartz SAND
—8
—10 ], -
12 Light grey sitty fine quartz SAND
14 w ol -
-1 6 i
—18 Dark brown silty fine quartz SAND
—20
22 - —
24
—26
—~ 28
Light org-brwn silty fine quartz SAND
30
~32
L34
Total depth =35 ft
—~36
38
— 40




Geo-Cleanse International, Inc. é‘
4 Mark Road, Suite C « Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251 /

SOI L BOR I N G LOG PROJECT: NSB Kings Bay DATE. 5/25/99
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Mark Gage Well No.: Approx. Location
GCl Rep(s).: Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company Injector No.: 1-33 See site map.
Driller/Helper: Alan Kelly PID Type:
Drili Rig/Method: DR10K HSA 4.25" ID PID Lamp:
Depth | Sample |Recovery | Sample| Blows Moisture|Depth of Well/Injector
(feet) { interval | (inches) | ID# [per 6"{ PID [Content [ Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See
-2 and drilled to depth. Soil construction
descriptions are from detail
Light tan fine SAND cuttings.
—4
—6
Tan fine silty SAND
—8
foe 10 e e ] o o —— —— — ——
12 Light grey fine SAND
14 Wb e -
r—16 l
—18
—20 Dark brown silty fine SAND
|22
—24
26 - —— -
28

Light org-brwn silty fine quartz SAND

r30

|34

Total depth = 35 ft
36

- 40




Geo-Cleanse International, Inc.
4 Mark Road, Suite C « Kenilworth, NJ 07033 e Tel. (908) 206-1250 « FAX (908) 206-1251

SOIL BORING LOG

PROJECT: NSB Kings Bay
LOCATION: Kings Bay, Georgia

DATE: 5/23/9¢9
PAGE 1 OF 1

Driller/Helper: Alan Kelly

Consultant/Rep(s).. Bechtel / Mark Gage
GCl Rep(s).: Peter Yanczak
Drilling Contractor: Partidge Well Company

Drill Rig/Method: DR10K HSA 4.25" ID

Well No.:
Boring No.:

Injector No.: I-34
PID Type:
PID Lamp:

Approx. Location

See site map.

Depth | Sample |Recovery{Sample
(feet) | Interval | (Inches) | ID#

Soil Description/Classification

Remarks

Well/injector
Construction

-2
-4
r—e
-8

10
12
14
16
—18

—20

Light tan-grey fine SAND

€— =

Dark brown silty fine quartz SAND

Light org-brwn silty fine quartz SAND

Auger plugged (HDPE)
and drilled to depth. Soil
descriptions are from
cuttings.

construction

See

detail

Total depth = 35 ft




Geo-Cleanse International, Inc. i
4 Mark Road, Suite C e Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251 /

SOIL BORING LOG PROJECT: NSB Kings Bay DATE: 5/25/99
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Mark Gage Well No.: Approx. Location
GCli Rep(s).: Peter Yanczak Boring No.:
Drilling Contractor: Partridge Weil Company Injector No.: 1-35 See site map.
Driller/Helper: Jeff / John PID Type:
Drill Rig/Method: Failing Mini-Star HSA 4.25" ID PID Lamp:
Depth | Sample |Recovery |Sample] Blows —*Moisture Depth of Well/Injector
(feet) | Interval } (Inches) | ID# |per 6"{PID|Content | Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See
-2 , and drilled to depth. Soil| .onetruction
Brown fine SAND descriptions are from detail
cuttings.
4 b v ] e e — e e e e e 9
6
—8 Tan fine SAND
—~10
- e e e e e s e e e s e
12
Light grey fine SAND
- 14 W b e e - —
l
F1B
r-20 Dark brown silty fine SAND
22
24
|26 M
28
Light org-brwn silty fine SAND
—30
—-32
—34
—36
38
- 40
Total depth = 40 ft




Geo-Cleanse International, Inc.
4 Mark Road, Suite C « Kenilworth, NJ 07033  Tel. (908) 206-1250 « FAX (908) 206-1251

SOIL BORING LOG

PROJECT: NSB Kings Bay
LOCATION: Kings Bay, Georgia

DATE: 5/26/99
PAGE 1 OF 1

Consultant/Rep(s).: Bechtel / Mark Gage
GCl Rep(s).: Peter Yanczak
Drilling Contractor: Partridge Well Company
Driller/Helper: Jeff/ John
Drill Rig/Method: Failing Mini-Star HSA 4.25" D

Well No.:

Boring No.:

PID Type:

Injector No.: [-36

PID Lamp:

Approx. Location

See site map.

Depth
(feet)

Sample| Blows

ID# |per6”

moisture Depth of
Content | Change

Soil Description/Classification

Remarks

Well/Injector
Construction

~2

4

16
1
20
22
—24

26

|- 34
36
|38

— 40

<€<— =

= =

Light tan fine SAND

Tan fine SAND

L e

Dark brown silty fine quartz SAND

—_———— - — o - - - — o

Light org-brwn fine quartz SAND

Auger plugged (HDPE)

descriptions are from
cuttings.

and drilled to depth. Soil| -onstruction

See

detail

Total depth = 35 ft




Geo-Cleanse international, inc. ¢
4 Mark Road, Suite C ¢ Kenilworth, NJ 07033 e Tel. (908) 206-1250 « FAX (908) 206-1251

SOIL BORING LOG PROJECT: NSB Kings Bay DATE: 5/26/99
LOCATION: Kings Bay, Georgia PAGE 1 OF 1

Consultant/Rep(s).: Bechtel / Mark Gage Well No.: Approx. Location

GCI Rep(s).: Peter Yanczak Boring No.:

Drilling Contractor: Partridge Well Company Injector No.: 1-37 See site map.
Driller/Helper: Alan Kelly / JT PID Type:

Drill Rig/Method: DR10K HSA 4.25"ID PID Lamp:

Depth | Sample | Recovery | Sample |} Blows lMoisture Depth of Well/Injector
(feet) | Interval | (inches) | |ID# |per 6" PID |Content | Change Soil Description/Classification Remarks Construction

Auger plugged (HDPE) See
-2 and drilied to depth. Soil | .onstruction
descriptions are from detail
4 Brown fine sitty SAND cuttings.

FG -————_———_ e —— — 1

-8 Tan fine SAND
—10
- 12

Light grey silty fine quartz SAND

—14 w F-—--—-—-——-———————— ]
16 i
18
20
22
24 Dark brown silty fine quartz SAND
26
28

30

- 32

}.— ——— ] ——— —— " — ———— — ——— - —-
34
Light org-brwn silty fine SAND
36
e e —

38
Greenish-gray silty fine quartz SAND

— 40
Total depth = 40 ft




Geo-Cleanse International, inc. @
4 Mark Road, Suite C « Kenilworth, NJ 07033 e Tel. (808) 206-1250 « FAX (908) 206-1251 y

. v PRCJECT: NSB Kings Bay DATE: 5/26/99
DD
SOIL BORING LOG » |
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Mark Gage Well No.: Approx. Location
GCI Rep(s).: Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company Injector No.: I-38 See site map.
Driller/Helper: Alan Kelly / JT PID Type:
Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:
Depth | Sampie |Recovery | Sample| Blows lMoisture,Depth of Well/injector
(feet) | Interval | {Inches) | ID# |per 6"|PID |Content |Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See
-2 and drilled to depth. Soil| .oneatryction
desg:riptions are from detail
Brown fine SAND cuttings.
-4
6 I I
—8
Tan fine SAND
- 10
| ]
—12
Dark tan silty fine SAND
14 w L —_—— e -
|
[~ 18 Dark brown silty fine SAND
—20
22 Bl bttt ittt
24
—26
28
Light org-brwn fine SAND
—30
—32
34
L3¢ Totai depth = 35 ft
—38
—40




Geo-Cleanse International, Inc.

4 Mark Road, Suite C » Kenilworth, NJ 07033  Tel. (308) 206-1250 « FAX (908) 206-1251

*S

SOiL BORING LOG

PROJECT: NSB Kings Bay
LOCATION: Kings Bay, Georgia

DATE: 5/26/99
PAGE 1 OF 1

GCl Rep(s).: Peter Yanczak

Driller/Helper: Alan Kelly / JT

Consuitant/Rep(s).. Bechtel / Mark Gage

Drilling Contractor: Partridge Well Company

Drill Rig/Method: DR10K HSA 4.25" ID

Well No.:

Boring No.:
injector No.: 1-39
PID Type:

PID Lamp:

Approx. Location

See site map.

4
6
—8
—10

12

14
16
18

20
22

26

28
- 30
|- 32

34

<— =

—— —— — —— —- — — o ———— —

Dark brown silty fine SAND

Light org-brwn silty fine SAND

cuttings.

Depth | Sample |Recovery | Sampie] Blows moisture[oepth of Well/injector

(feet) | Interval | (inches) | ID# jper 6" Soil Description/Classification Remarks Construction
L Auger plugged (HDPE) See

2 and drilled to depth. Soil| . nctn ction
Tan fine SAND descriptions are from detail

36

38

Total depth = 35 ft




Geo-Cleanse International, Inc. @
4 Mark Road, Suite C » Kenilworth, NJ 07033 « Tel. (808) 206-1250 « FAX (308) 206-1251 b

. PROJECT: NSB Kings Bay DATE: 5/20/99
SOIL BOR;NG LOG LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Sam Ross Well No.: Approx. Location
GCl Rep(s).: Dan Bryant Boring No.:
Drilling Contractor: Partridge Well Company Injector No.: |-24 See site map.
Driller/Helper: Alan Kelly PID Type:

Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:

Depth { Sample |Recovery | Sampie | Blows Wcisture Depth of Well/Injector
(feet) | Interval | (inches) | ID# Iper 6"| PID [Content | Change Soil Description/Classification Remarks Construction

Auger plugged (HDPE) See
2 and drilled to depth. Soil| .onstruction

Municipal waste. descriptions are from detail
cuttings.

-4

FG
8

10 Tan to light brown-grey, fine-med
quartz SAND

r—12

14

I ]
16

€<— =

18

L—22
T—24

26

Dark brown silty fine quartz SAND
28

Total depth = 35 ft




Geo-Cleanse International, Inc. @
4 Mark Road, Suite C e Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251 J

. ~ PROJECT: NSB Kings Bay DATE: 5/24/99
SOIL BORING LOG » .
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Mark Gage Well No.: Approx. Location
GCl Rep(s).: Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company Injector No.: I-25 See site map.
Driller/Helper: Alan Kelly PID Type:
Drill Rig/MMethod: DR10K HSA 4.25" ID PID Lamp:
Depth | Sample }Recovery|Sample] Blows Moisture|Depth of Well/Injector
(feet) | Interval | (Inches) | ID# {per 6"{ PID [Content | Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See
—2 and drilled to depth. Soil| .o struction
descriptions are from detail
cuttings.
4 Municipal waste.
—6
_8 e e = e - —— - = — e e e of
Light tan fine SAND
—10 - —————_— e ——
—12 Light grey fine SAND
—14 'Y R
- 18
—20
- 22
Dark brown siity fine quartz SAND
24
- 26
—28
30
—32
r—34 Light brown-orange silty quartz SAND
e - e e e e e o o —— -
36
38 Greenish grey silty quartz SAND
40

Total depth = 40 ft




Geo-Cleanse International, Inc.
4 Mark Road, Suite C » Kenilworth, NJ 07033 e Tel. (908) 206-1250 « FAX (908) 206-1251

qﬁ

SOIL BORING LOG

PROJECT: NSB Kings Bay
LOCATION: Kings Bay, Georgia

DATE: 5/21/99
PAGE 1 OF 1

Driller/Helper: Alan Kelly

Consultant/Rep(s).: Bechtel / Sam Ross
GCl Rep(s).: Dan Bryant
Drilling Contractor: Partndge Well Company

Drilt Rig/Method: DR10K HSA 4.25" ID

Well No.:
Boring No.:

Injector No.: [-26
PID Type:
PID Lamp:

Approx. Location

See site map.

Depth | Sample |Recovery | Sample
(feet) | Interval | (inches) | ID#

Blows
per 6"

Depth of
Change

Soil Description/Classification

Remarks

Well/injector
Construction

—2

—4

10

12

L-14

16

18

|22

—24

—28

30

—32

34

<— =

R

- ——

Municipal waste.

Tan to light brown-grey, fine-med
quartz SAND

Dark brown silty fine quartz SAND

Light org-brwn silty fine quartz SAND

Auger plugged (HDPE)

descriptions are from
cuttings.

and drilled to depth. Soil

See
construction
detail

Total depth = 365 ft




Geo-Cleanse International, Inc. é
4 Mark Road, Suite C « Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251 ¥

; - ~ | PROIECT: NSB Kings Bay DATE: 5/20/99
1™
SOiL BORING LOG i _
LOCATION: Kings Bay, Georgia PAGE 1 OF 1

Consultant/Rep(s).: Bechtel / Sam Ross Well No.: Approx. Location

GCl Rep(s).: Dan Bryant Boring No.:

Drilling Contractor: Partridge Well Company injector No.: 1-27 See site map.

Driller/Helper: Alan Kelly PID Type:

Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:

Depth [ Sample |Recovery | Sample| Blows ]Moisture Depth of Well/Injector

(feet) | Interval { (Inches) { ID# (per 6"| PID [Content { Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See

2 and drilled to depth. Soill . natruction
descriptions are from detail
cuttings.

-4

Municipal waste.

-6

—8 pos —1 ———————————————

—10

L 12 Light grey fine-med quartz SAND

14

b — e — e —_— e — i ——

T
>
<€<— =

Dark brown silty fine quartz SAND

—-32 —_——y—_—_ e, — - — -

|34 Light org-brwn silty fine quartz SAND

Total depth = 35 ft
36

—38




Geo-Cleanse International, inc. @
4 Mark Road, Suite C » Kenilworth, NJ 07033 e Tel. (308) 206-1250 » FAX (908) 206-1251 ’

DATE: 5/21/98

T
. - ~ ~ | PROJECT: NSR Kings Bay
SOIL BORING LOG| e s

| LOCATION: Kings Bay, Georgia

Consultant/Rep(s).: Bechtel / Sam Ross Well No.: Approx. Location

GCI Rep(s).: Dan Bryant / Peter Yanczak Boring No.:

Drilling Contractor: Partridge Well Company Injector No.: 1-28 See site map.

Driller/Helper: Alan Kelly PID Type:

Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:

Depth | Sample [Recovery|Sample| Blows Wsture Depth of Well/injector

(feet) | Interval { (Inches) | ID# |per 6"| PID [Content [ Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See

-2 and drilled to depth. Soil| ., nstruction
despriptions are from detail

4 Municipal waste. cuttings.

—6 e e e - o

—8

—10 Tan fine SAND

12

- 14 —————————_—— e ——— — ]

<— =

F16

18

20

Dark brown silty fine quartz SAND

Light org-bren silty fine quartz SAND

Total depth = 35 ft




Geo-Cleanse International, Inc. é
4 Mark Road. Suite C « Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251 ;

SO“_ BORING LOG FROJECT: NSTB Kirus Bay | DATE: 5/21/99
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Sam Ross Well No.: Approx. Location
GCiRep(s).: Dan Bryant / Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company Injector No.: |-29 See site map.
Driller/Helper: Alan Kelly PID Type:
Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:
Depth | Sample |Recovery| Sample| Blows jMoisturelDepth of Well/Injector
(feet) | Interval | (Inches) | 1D # |per 6"|PID|Content |Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE)_ See
B g e o e, Sl consrvcon
- etail
R cuttings.
-4
-6 Lt brown silty fine quartz SAND
—8 - e ———
10
Light tan silty fine quartz SAND
12
- 14 Wk ————————————{
Light grey silty fine quartz SAND
—16 1" """"=-"""=====-"-
18
—20
Dark brown silty fine quartz SAND
—22
—24
- 26 b—_—] - ——_ e —_—————{
- 28
—30
Light org-brwn silty fine quartz SAND
32
34

-—_—_—_—-——_—_—— e —_ e —_—————

Greenish-grey silty quartz SAND

40 Total depth = 40 ft




Geo-Cleanse International, Inc.

4 Mark Road, Suite C e Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251

&

SOIL BORING LOG

PRCJECT: N8B Kings Boy
LOCATION: Kings Bay, Georgia

DATE: 5/21/99
PAGE 1 OF 1

Consultant/Rep(s).: Bechtel / Sam Ross Well No.: Approx. Location

GCl Rep(s).: Dan Bryant / Peter Yanczak Boring No.:

Drilling Contractor: Partridge Well Company Injector No.: I-30 See site map.

Driller/Helper: Alan Kelly PID Type:

Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:

Depth | Sample | Recovery} Sample| Blows Hﬂoisture Depth of Well/injector

(feet) | Interval | (Inches) { ID# |per 6"] PID |Content | Change Soil Description/Classification Remarks Construction

Auger plugged (HDPE) See
-2 Light tan fine quartz SAND and dril[ed to depth. S0il|.onstruction
descriptions are from detail
- e ] cuttings.
4
Dark brown silty fine SAND
-6
8
10 Light tan fine quartz SAND
—12
14 W r— ———
B Light grey fine quartz SAND
16 l
—18
—20
22
.| Dark brown silty fine quartz SAND
r24
26
r28
- -~ —— e — — — ]
~32 Light org-brwn silty fine quartz SAND
34
Total depth = 35 ft

36
38
— 40




Geo-Cleanse International, Inc. i
4 Mark Road, Suite C ¢ Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251

SO“_ BORING LOG PROJE.CT: NSB Khings Eay DATE: 5/25/99
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Mark Gage Well No.: Approx. Location
GCI Rep(s).: Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company injector No.: I-31 See site map.
Driller/Helper: Alan Kelly PID Type:
Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:
Depth | Sample |Recovery { Sample} Blows jMoisture Depth of Well/Injector
(feet) | Interval | (Inches) | ID# |[per 6| PID |Content | Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See
—2 Dark tan silty fine quartz SAND and drilled to depth. Soil construction
descriptions are from detail
cuttings.
—4
-6 -1 —————— =
-8
Dark brown silty fine quartz SAND
—~10
12 fbr————_—_————————————
Light grey silty fine quartz SAND
14 w
|
18
L 20 Dark brown silty fine quartz SAND
—22
24
[—26 i R
28
30 Li :
ight org-brwn silty fine quartz SAND
32
L4 1 1 11 k=4 —— ]

Greenish-grey silty fine quartz SAND

Total depth = 40 ft




Geo-Cleanse International, inc.
4 Mark Road, Suite C ¢ Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251

SOIL BORING LOG

PROJECT: NSB Kirigs Bay
LOCATION: Kings Bay, Georgia

DATE: 5/25/39
PAGE 1 OF 1

Driller/Helper: Alan Kelly

Consultant/Rep(s).: Bechtel / Mark Gage
GC! Rep(s).: Peter Yanczak
Drilling Contractor: Partridge Well Company

Drill Rig/Method: DR10K HSA 4.25" ID

Well No.:
Boring No.:

Injector No.: 1-32
PID Type:
PID Lamp:

Approx. Location

See site map.

Depth | Sample |Recovery | Sample
(feet) | Interval | (Inches) | ID#

Soil Description/Classification

Remarks

Well/Injector

Construction

2
-4
-6
-8
10

—12

r—14

16

20
22
- 24
26

28

32

<€<— =

——— o — . —— — — — —— i ——

Dark brown sitty fine quartz SAND

Light org-brwn silty fine quartz SAND

Auger plugged (HDPE)

descriptions are from
cuttings.

and drilled to depth. Soil

See
construction
detail

Total depth = 35 ft




.

Geo-Cleanse international, Inc. |
4 Mark Road, Suite C » Kenilworth, NJ 07033 « Tel. (808) 206-1250 « FAX (808) 206-1251 G

PROJECT: NSB Kings Bay DATE. 5/25/99

SO“‘ BORI NG LOG LOCATION: Kings Bay, Georgia PAGE 1 OF 1

Approx. Location

Consultant/Rep(s).: Bechtel / Mark Gage Well No.:

GC! Rep(s).: Peter Yanczak Boring No.:

Drilling Contractor: Partridge Well Company injector No.: I-33 See site map.

Driller/Helper: Alan Kelly PID Type:

Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:

Depth | Sampie | Recovery { Sample| Blows Moisture|Depth of Well/injector

(feet) | Interval | (Inches) | ID# |}per 6"| PID|Content | Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See

—2 and drilled to depth. Soil] .onstruction
descriptions are from detail

Light tan fine SAND cuttings.

—4 L___ _______________

—6
—8

—-10 e e e ] . ——— o —— e =

L— 12 Light grey fine SAND

14

20 Dark brown silty fine SAND

- 26 b — o - — e —_—— ———— -

Light org-brwn silty fine quartz SAND

|-32

|34

Total depth = 35 ft




Geo-Cleanse International, inc. é
4 Mark Road, Suite C » Kenilworth, NJ 07033 « Tel. (908) 206-1250 ¢ FAX (908) 206-1251

SO”_ BORING LOG PROJECT: NSB Kings Bay DATE: 5/25/9¢
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Mark Gage Well No.: Approx. Location
GCI Rep(s).: Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company Injector No.: |-34 See site map.
Driller/Helper: Alan Kelly PID Type:
Drill Rig/Method: DR10K HSA 4 25" ID PID Lamp:
Depth | Sample {Recovery | Sample| Blows TMoisture Depth of Weill/injector
(feet) | interval { (inches) | ID# jper 6"|PID |Content | Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See
- ) and drilied to depth. Soil i
Light tan-grey fine SAND descriptions are from con:gtl;?,“on
) cuttings.
—4 it E e e e R e peep— L
—6 Light brown fine quartz SAND
_8 por e e ] e — . —— o — - — —
10 Tan fine quartz SAND
it e 1
12
Light grey fine SAND
14 W ght grey
16 \L -
—18
20
—22 Dark brown silty fine quartz SAND
24
26
- 28 b — A e —
Light org-brwn silty fine quartz SAND
—30
32
34
Total depth = 35 ft
36
|38
r40




Geo-Cleanse International, Inc.
4 Mark Road, Suite C « Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251

SOIL BORING LOG

PROJECT: NSB Kings Bay
LOCATION: Kings Bay, Georgia

DATE: 5/25/99
PAGE 1 OF 1

Driller/Helper: Jeff/ John

Consultant/Rep(s).: Bechtel / Mark Gage
GCIl Rep(s).: Peter Yanczak
Drilling Contractor: Partridge Well Company

Drill Rig/Method: Failing Mini-Star HSA 4.25" ID

Well No.:

Boring No.:

PID Type:

injector No.: i-35

PID Lamp:

Approx. Location

See site map.

Depth | Sample JRecovery|Sample
(feet) | interval | (Inches) | ID#

Depth of
Change

Soil Description/Classification

Remarks

Well/Injector
Construction

-2
-4
-6
—8
- 10
12
—14
—16
-18

—20

24
26
28

—30

34
36

38

€«— =

- —

- — ]

b= e e e

Brown fine SAND

Tan fine SAND

Dark brown silty fine SAND

Light org-brwn silty fine SAND

Auger plugged (HDPE)

and drilled to depth. Sail

descriptions are from
cuttings.

construction

See

detail

Total depth = 40 ft




Geo-Cleanse International, Inc.

4 Mark Road, Suite C « Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251

&

SOIL BORING LOG

PROJECT: NSB Kings Bay
LOCATION: Kings Bay, Georgia

DATE: 5/26/99
PAGE 1 OF 1

GCl Rep(s).: Peter Yanczak

Driller/Helper; Jeff/ John

Consultant/Rep(s).: Bechtel / Mark Gage

Drilling Contractor: Partridge Well Company

Drill Rig/Method: Failing Mini-Star HSA 4.25" ID

Well No.:

Boring No.:
Injector No.: 1-36
PID Type:

PID Lamp:

Approx. Location

See site map.

Misture Depth of
Content | Change

Depth | Sample |Recovery { Sample| Biows
(feet) | Interval | (Inches) | ID# |per&"

Soil Description/Classification

Remarks

Weli/lInjector

Construction

2
—4
6
-8
-10
—12
—14
16

18

26

28
30

32

34

F'"J

-

— — — -

<— =

Light tan fine SAND

Tan fine SAND

Dark brown silty fine quartz SAND

—_———— . — ——— o —— —— — — ——

Light org-brwn fine quartz SAND

Auger plugged (HDPE)
and drilled to depth. Soil
descriptions are from
cuttings.

See
construction
detail

35

40

Total depth = 35 ft




Geo-Cleanse International, Inc. @
4 Mark Road, Suite C e Kenilworth, NJ 07033 « Tel. (908) 206-1250 FAX (908) 206-1251 /
SOI L BORIN G LOG PROJECT: NSB Kings Bay DATE: 5/26/99
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Mark Gage Well No.: Approx. Location
GCIl Rep(s).: Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company Injector No.: I-37 See site map.
Driller/Helper: Atan Kelly / JT PID Type:
Drill Rig/MMethod: DR10K HSA 4.25" ID PID Lamp:
Depth | Sample | Recovery} Sample] Blows 1Moisture Depth of Well/Injector
(feet) | Interval | (Inches) | ID# ]per 6")PID |Content | Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE)
2 and drilled to depth. Soil| conaruction
descriptions are from detail
4 Brown fine sitty SAND cuttings.
re R ek
8 Tan fine SAND
—10
]
12
Light grey silty fine quartz SAND
14 Wt e e e — 1
—18
20
22
o4 Dark brown silty fine quartz SAND
—26
28
r—30
32
e e ] e A 4
|34
6 Light org-brwn silty fine SAND
r— — e ] e v o . s mn b w— —— m— —
38 )
Greenish-gray sitty fine quartz SAND
- 40
Total depth = 40 ft




Geo-Cleanse International, Inc. @
4 Mark Road, Suite C « Kenilworth, NJ 07033 e Tel. (808) 206-1250 « FAX (808) 206-1251 '

. — PROJECT: NSB Kings Bay DATE: 5/26/99
M/
SOIL BORING LOG » .
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechtel / Mark Gage Well No.: Approx. Location
GCI Rep(s).: Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company injector No.: I-38 See site map.
Driller/Helper: Alan Kelly / JT PID Type:
Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:
Depth | Sample | Recovery | Sample| Blows IMo«'sture Depth of Well/tnjector
(feet) [ Interval | (Inches) | ID# |per &"|PID |Content | Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See
r2 and drilled to depth. Soil| .onetruction
descriptions are from detail
4 Brown fine SAND cuttings.
-6 it Bl
-8
Tan fine SAND
B 10
—12 r
Dark tan silty fine SAND
14 Wl e
|
—18 .
Dark brown silty fine SAND
—20
|- 22 L L L Ty

r24
26
— 28
Light org-brwn fine SAND

|30

—32

Total depth = 35 ft

38

—40




Geo-Cleanse International, Inc.
4 Mark Road, Suite C ¢ Kenilworth, NJ 07033 » Tel. (908) 206-1250 ¢ FAX (908) 206-1251

-

SOIL BORING LOG

PROJECT: NSB Kings Bay
LOCATION: Kings Bay, Georgia

DATE: 5/26/99
PAGE 1 OF 1

Approx. Location

Consultant/Rep(s).: Bechte! / Mark Gage Well No.:

GCl Rep(s).: Peter Yanczak Boring No.:

Drilling Contractor: Partridge Well Company Injector No.: I-39 See site map.

Driller/Helper: Alan Kelly / JT PID Type:

Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:

Depth Sample| Blows Depth of Well/Iinjector
(feet) ID# |per6" Change Soil Description/Classification Remarks Construction

—2

-4

6

—8

10

12

14

—16

24

26

—28

—30

32

34

—36

38

40

<— =

b o

e o —

- — — —

Tan fine SAND

——— . o — o —— — ——

Dark brown silty fine SAND

— e —— e — o — - — ——

Light org-brwn silty fine SAND

Auger plugged (HDPE)

descriptions are from
cuttings.

and drilled to depth. Soil construction

See

detail

Total depth =35 ft




Geo-Cleanse International, Inc.

4 Mark Road, Suite C « Kenilworth, NJ 07033 ¢ Tel. (908) 206-1250 « FAX (908) 206-1251

SGIL BORING LOG

PROJECT: NSB Kings Bay
LOCATION: Kings Bay, Georgia

DATE: 5/26/99
PAGE 1 OF 1

GCI Rep(s).: Peter Yanczak

Driller/Helper: Alan Kelly

Consultant/Rep(s).: Bechtel / Mark Gage

Drilling Contractor: Partridge Well Company

Drill Rig/Method: DR10K HSA 4.25" ID

Well No.:

Boring No.:
Injector No.: 1-40
PID Type:
PID Lamp:

Approx. Location

See site map.

Depth | Sample |Recovery | Sample} Blows
(feet) | Interval | (inches) | ID# |per&”

TMoisture
PID |Content

Depth of
Change

Soil Description/Classification

Remarks

Well/lnjector
Construction

-2
-4

-6

-8

- 10
12
14
16
-18
20

~22

<«—s

—— — =

— — — —

[~ — —

Light tan fine SAND

Brown fine SAND

Dark brown silty fine SAND

Brown-orange silty fine SAND

Auger plugged (HDPE)
and drilled to depth. Soil
descriptions are from
cuttings.

See
construction
detait

Total depth = 35 ft




Geo-Cleanse International, Inc. @
4 Mark Road, Suite C » Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251 /

. s~ s PROJECT  NEB Kings Bay DATE: 5/27/99
Ty ] Y
SOiL BORING LOG o .
LOCATION: Kings Bay, Georgia PAGE 1 OF 1
Consultant/Rep(s).: Bechte! / Mark Gage Well No.: Approx. Location
GCl Rep(s).: Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company Injector No.: 1-41 See site map.
Driller/Helper: Alan Kelly PID Type:
Drill Rig/Method: DR10K HSA 4.25" ID PID Lamp:
Depth | Samplie [Recovery | Sample} Blows lMoisture Depth of Well/injector
(feet) | Interval | (Inches) | ID# |per 6"|PID |Content | Change Soil Description/Classification Remarks Construction
Auger plugged (HDPE) See
-2 and drilled to depth. Soil | .\ <tr ction
Brown fine SAND descriptions are from detail
cuttings.
L4 R D e e bl
Dark brown fine SAND
F-S R R S,
-8
Tan fine SAND
10 A J

12 ‘N M

—~14

16

<€<— =

—18

- 20 Dark brown silty fine SAND

22

26

b e e ] - ——— — -

o8

—30
Brown-orange silty fine SAND

Total depth = 35 ft




Geo-Cleanse International, Inc.

4 Mark Road, Suite C » Kenilworth, NJ 07033  Tel. (908) 206-1250 « FAX (908) 206-1251

&

SOIL BORING LGG

PROJMECT: NSB Kings Bay
LOCATION: Kings Bay, Georgia

DATE: 5/26/99
PAGE 1 OF 1

GClI Rep(s).. Peter Yanczak

Drilier/Helper: Alan Kelly / JT

Consultant/Rep(s).: Bechtel / Mark Gage

Drilling Contractor: Partndge Well Company

Drill Rig/Method: DR10K HSA 4.25" ID

Weli No.:

Boring No.:

PID Type:

Injector No.: |-42

PID Lamp:

Approx. Location

See site map.

Depth | Sample |Recovery | Sample| Blows
(feet) | Interval | (Inches) | ID# {per6"

PID

Moisture}Depth of
Content | Change

Soil Description/Classification

Remarks

Well/injector
Construction

2
—4
r—s
—8

—10
—12
—14
—16
—18

20

24
26
28
30
32

|- 34

Tan fine SAND

<€<— =

e e ] o — o — -

I

e = e e - - —— - — -

e — ] - — —— —_— — — e —_—— — — —

b — o e —_— . . — . — -

Dark brown silty fine quartz SAND

e e e e — —— — —— — — — —— —— -

Greenish-gray silty fine quartz SAND

Auger plugged (HDPE)
and drilled to depth. Soil
descriptions are from
cuttings.

See
construction
detail

Total depth = 40 ft




Geo-Cleanse International, Inc.
4 Mark Road, Suite C « Kenilworth, NJ 07033 « Tel. (908) 206-1250 « FAX (908) 206-1251

<

SOIL BORING LOG

PROJECT: NSB Kings Bay
LOCATION: Kings Bay, Georgia

DATE: 5/26/99
PAGE 1 OF 1

Driller/Helper: Jeff/ John

Consultant/Rep(s).: Bechtel / Mark Gage
GCI Rep(s).: Peter Yanczak
Drilling Contractor: Partridge Well Company

Drili Rig/Method: Failing Mini Star HSA 4.25" ID

Well No.:

Boring No.:
Injector No.: 1-43
PID Type:

PID Lamp:

Approx. Location

See site map.

20

22

}—-32

—34

Dark brown silty fine SAND

Orange-brown fine silty SAND

Depth | Sample |Recovery | Sample Depth of Well/injector
(feet) | Interval | (Inches) iD# Change Soil Description/Ciassification Remarks Construction
Auger plugged (HDPE) See
2 and drilled to depth. Soil| . etruction
descriptions are from detail
Brown fine SAND cuttings.
—4
-6 S
8 Tan fine SAND
—10
—12
Light grey fine siity SAND
r—14 Wb e e - —
-16 i
—18

Total depth = 36 ft




Geo-Cleanse international, Inc.
4 Mark Road, Suite C « Keniiworth, NJ 07033 e Tel. (908) 206-1250 « FAX (908) 206-1251

&

SOIL BORING LOG

PROJECT: NSB Kings Ray
LOCATION: Kings Bay, Georgia

DATE: 5/26/99
PAGE 1 OF 1

Consultant/Rep(s).: Bechtel / Mark Gage Well No.: Approx. Location
GCI Rep(s).: Peter Yanczak Boring No.:
Drilling Contractor: Partridge Well Company injector No.: |-44 See site map.
Driller/Helper: Jeff / John PID Type:
Drill Rig/Method: Failing Mini Star HSA 4.25" ID PID Lamp:
Depth | Sample {Recovery { Sample Moistureﬁepth of Well/injector
(feet) | Interval | (Inches) | ID# Content | Change Soil Description/Classification Remarks Construction
] Auger plugged (HDPE)
-2 Tan fine SAND and drilled to depth. Soil| conamtion
___________________ descriptions are from detail
cuttings.
—4
Brown fine SAND
-6 S
5 Light brown fine SAND
S
10 Yellow-tan fine SAND
Shiatd St b e L bbbt
—12 Light grey fine SAND
S
14 w
16 i
18
20
Dark brown silty fine SAND
2o
—24
26
—28
L -
30
T‘32 Orange-brown fine silty SAND
—34
36 Total depth = 35 ft
—-38
- 40




GEQO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay
Kings Bay, Georgia

Geo-Cleanse International, Inc.
@ 4 Mark Road, Suite C - Kenilworth, NJ 07033
Tel. (908) 206-1250 Fax (908) 206-1251

|

Grade

Portland Grout
to Grade

~ Top of Bentonite
30 ft bgs

Top of Filter Pack
31ftbgs

Top of Screen
32 fi bgs

Bottom of Screen
35 ftbgs

Total Depth
35ftbgs

NI

Y

Site Name: Kings Bay

Injector Identification: I-24

Installation Date: 5/20/99

GCI Installation Oversight: Dan Bryant

Drilling Contractor: Partridge Well Company

Type of Drill Rig: DR10K HSA

Borehole Inside/Outside Diameter: 4.25" ID
Consultant: Bechtel

Consultant Oversight: Sam Ross

Riser Material & Diameter: Sched 80 Black Iron 1.25"
Well Cap: Threaded

Screen: Simmons stainless .010-slot 1.25" diame.ter
Filter Pack Material: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel

Portland: Lehigh Type I-1I

Notes:




GEOQO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay

i - ) 4 Mark Road, Suite C - Kenilworth, NJ 07033
Kings Bay, Georgia ark Road, Suite enilworth, NJ 0703

i Geo-Cleanse International, Inc.
Tel. (908) 206-1250 Fax (908) 206-1251

|

Site Name: Kings Bay

Injector Identification: 1-25

Installation Date: 5/24/99

Portland Grout GCl Installation Oversight: Peter Yanczak
to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rig: DR10K HSA

Borehole Inside/Outside Diameter;: 4.25" ID

Top of Bentonite
35 fi bgs Consultant: Bechtel
- Consultant Oversight: Mark Gage
Top of Filter Pack 3 ) ) )
36 fi bgs 2 Riser Material & Diameter: Sched 80 Black Iron 1.25"
: W : Th
Top of Screen / ell Cap: Threaded
37 ftbes : Screen: Simmons stainless .010-slot 1.25" diameter
Filter Pack Material: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel
Bottom of Screen Portland: Lehigh Type I-II
40 ft bgs
Notes:
Total Depth

40 t bgs




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

. Geo-Cleanse International, Inc.
.NSB Kings Bay. @ 4 Mark Road, Suite C - Kenilworth, NJ 07033
Kings Bay, Georgia

Tel. (908) 206-1250 Fax (908) 206-1251

I

Site Name: Kings Bay

Injector Identification: 1-26

Installation Date: 5/21/99

7n
1
'y
1
N
1
n
1
n
n
12
2
1
1
n
1
1

Portland Grout GCI Installation Oversight: Dan Bryant
to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rig: DR10K HSA
Borehole Inside/Outside Diameter: 4.25" ID
Top of Bentonite
30 ft bgs Consultant: Bechtel
l Consultant Oversight: Sam Ross
Top of Filter Pack = I ) )
31 fi bgs ] Riser Material & Diameter: Sched 80 Black Iron 1.25"
oo '
e . Threaded
Top of Screen RS e RS Well Cap cade
b ORE
32ftbgs :HEEE] Screen: Simmons stainless .010-slot 1.25" diameter
Filter Pack Material: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel
Bottom of Screen Portland: Lehigh Type I-1I
35 ft bgs
Notes:
Total Depth

35 ft bgs




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay

Geo-Cleanse International, Inc.
Kings Bay, Georgia @

4 Mark Road, Suite C - Kenilworth, NJ 07033
Tel. (908) 206-1250 Fax (908) 206-1251

[

Site Name: Kings Bay

Injector Identification: I-27

Installation Date: 5/20/99

7
%
%
%
%
%
%
/
%
¢
.
%
/
%
/
%
_

Portland Grout GClI Installation Oversight: Dan Bryant

to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rig: DR10K HSA

) Borehole Inside/Outside Diameter: 4.25" ID

Top of Bentonite

30 ft bgs Consultant: Bechtel
Consultant Oversight: Sam Ross

Top of Filter Pack ) ) )

31 fibgs Riser Material & Diameter: Sched 80 Black Iron 1.25"

Top of S Well Cap: Threaded

32 ft bgs Screen: Simmons stainless .010-slot 1.25" diameter
Filter Pack Material: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel

Bottom of Screen Portland: Lehigh Type I-1i

35 ft bgs
Notes:

Total Depth

35 ft bgs




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay

. . 4 Mark Road, Suite C « Kenilworth, NJ 07033
Kings Bay, Georgia

i Geo-Cleanse International, Inc.
Tel. (908) 206-1250 Fax (908) 206-1251

[

Site Name: Kings Bay

Injector Identification: 1-28

Installation Date: 5/21/99

R

Portland Grout GCl Installation Oversight: D. Bryant, P. Yanczak
to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rig: DR10K HSA
Borehole Inside/Outside Diameter: 4.25" ID
Top of Bentonite
30 fi bgs Consultant: Bechtel
MR Consultant Oversight: Sam Ross
Top of Filter Pack At ] ) _
31 i bgs /;:gf ——:{ Riser Material & Diameter: Sched 80 Black Iron 1.25"
Top of & Well Cap: Threaded
32 ft bgs * Screen: Simmons stainless .010-slot 1.25" diameter
Filter Pack Matenial: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel
Bottom of Screen Portland: Lehigh Type I-11
35ftbgs
Notes:
Total Depth

35 ft bgs




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay

. . ) 4 Mark Road, Suite C - Kenilworth, NJ 07033
Kings Bay, Georgia

i Geo-Cleanse International, Inc.
Tel. (908) 206-1250 Fax (908) 206-1251

Grade

Site Name: Kings Bay
Injector Identification: 1-29
Installation Date: 5/24/99
Portland Grout GClI Installation Oversight: Peter Yanczak
to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rig: DR10K HSA

Borehole Inside/Outside Diameter: 4.25" ID

Top of Bentonite
35 ft bgs Consultant: Bechtel
_ Consultant Oversight: Mark Gage

Top of Filter Pack % ) _ )

36 ft bgs o Riser Material & Diameter: Sched 80 Black Iron 1.25"

Top of Sereen / Well Cap: Threaded

371t bgs 22 Screen: Simmons stainless .010-slot 1.25" diameter
Filter Pack Material: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel

Bottom of Screen Portland: Lehigh Type I-11

40 ft bgs
Notes:

Total Depth

40 ft bgs




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay

. . ) 4 Mark Road, Suite C - Kenilworth, NJ 07033
Kings Bay, Georgia

i Geo-Cleanse International, Inc.
Tel. (908) 206-1250 Fax (908) 206-1251

Grade

Site Name: Kings Bay
Injector Identification: I-30

Installation Date: 5/21/99

Portland Grout GClI Installation Oversight: D. Bryant, P. Yanczak
to Grade
Drilling Contractor: Partidge Well Company
Type of Drill Rig: DR10K HSA
) Borehole Inside/Outside Diameter: 4.25" ID
Top of Bentonite
30 ft bgs Consultant: Bechtel
. Consultant Oversight: Sam Ross
Top of Filter Pack S _ ) )
31 ft bgs / o3 Riser Material & Diameter: Sched 80 Black Iron 1.25"
Top of Screen S ell Cap ded
32ftbgs i Screen: Simmons stainless .010-slot 1.25" diameter
Filter Pack Material: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel
Bottom of Screen Portland: Lehigh Type I-1I
35 ft bgs
Notes:
Total Depth

35 ft bgs




GEO-CLEANSE® INJECTOR CONSTRUCTJION DETAIL!

NSB Kings Bay

Geo-Cleanse International, Inc.
Kings Bay, Georgia @

| 4 Mark Road, Suite C - Kenilworth, NJ 07033
Tel. (908) 206-1250 Fax (908) 200-1251

-

Site Name: Kings Bay

Injector Identification: 1-31

Installation Date: 5/25/99

R U Y

Portland Grout GCI Installation Oversight: P. Yanczak

to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rigt DR10K HSA

) Borehole Inside/Outside Diameter: 4.25" ID

Top of Bentonite

35 ft bgs Consultant: Bechtel
Consultant Oversight: Mark Gage

Top of Filter Pack ) ) )

36 ft bgs Riser Material & Diameter: Sched 80 Black Iron 1.25"

1l Cap: Threaded
Top of Screen Well Cap cade .
37t bgs ; Screen: Simmons stainless .010-slot 1.25" diameter
=21 Filter Pack Material: Standard Sand & Silica 20/30

Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel

Bottom of Screen Portland: Lehigh Type I-II

40 ft bgs
Notes:

Total Depth

40 ft bgs




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay

. . | 4 Mark Road, Suite C - Kenilworth, NJ 07033
Kings Bay, Georgia

i Geo-Cleanse International, Inc.
Tel. (908) 206-1250 Fax (908) 206-1251

-

Site Name: Kings Bay

Injector Identification: 1-32

Installation Date: 5/25/99

Portland Grout GCI Installation Oversight: P. Yanczak

to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rig: DR10K HSA

) Borehole Inside/Outside Diameter: 4.25" ID
Top of Bentonite
30 fi bgs Consultant: Bechtel
. Consultant Oversight: Mark Gage

Top of Filter Pack o _ ) _

31 fibgs v Riser Matenal & Diameter: Sched 80 Black Iron 1.25"

Topof / Well Cap: Threaded

32t bgs o Screen: Simmons stainless .010-slot 1.25" diameter
Filter Pack Material: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel

35 ft bgs
Notes:

Total Depth

35 ft bes




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay

. . 4 Mark Road, Suite C - Kenilworth, NJ 07033
Kings Bay, Georgia

i Geo-Cleanse International, Inc.
Tel. (908) 206-1250 Fax (908) 206-1251

I

Site Name: Kings Bay

Injector Identification: 1-33

Installation Date: 5/25/99

A

Portland Grout GCI Installation Oversight: P. Yanczak

to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rige DR10K HSA

) Borehole Inside/Outside Diameter: 4.25" ID

Top of Bentonite

30 ft bgs Consultant: Bechtel
Consultant Oversight: Mark Gage

Top of Filter Pack ) i ]

31 ft bgs Riser Material & Diameter: Sched 80 Black Iron 1.25"

: d

Top of Screen Well Cap: Threade

32ft bgs Screen: Simmons stainless .010-slot 1.25" diameter
Filter Pack Material: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel

Bottom of Screen Portland: Lehgh Type I-1I

351tb

& Notes:
Total Depth -

35 ft bes




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay

. . y 4 Mark Road, Suite C - Kenilworth, NJ 07033
Kings Bay, Georgia

i Geo-Cleanse International, Inc.
Tel. (908) 206-1250 Fax (908) 206-1251

I

Site Name: Kings Bay

Injector Identification: 1-34

Installation Date: 5/25/99

/
/
%
Z
%
%
2
%
%
%
_

A T

Portland Grout GCl Installation Oversight: P. Yanczak
to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rigt DR10K HSA
) Borehole Inside/Outside Diameter: 4.25" ID
Top of Bentonite
30 fi bgs Consultant: Bechtel
l Ml Consultant Oversight: Mark Gage
Top of Filter Pack Be = e ) ] )
31 fibgs Y+ Riser Material & Diameter: Sched 80 Black Iron 1.25"
S _
Top of S 5= 3 Well Cap: Threaded
32ftbgs =] Screen: Simmons stainless .010-slot 1.25" diameter
=
E = Filter Pack Material: Standard Sand & Silica 20/30
E Bentonite Chips/Pellets: Enviroplug Coarse
E Bentonite Gel: Baroid Quik-Gel
Bottom of Screen — Portland: Lehigh Type I-1I
35 fi bes =
Notes:
Total Depth

35 ft bgs




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay

. . | 4 Mark Road, Suite C - Kenilworth, NJ 07033
Kings Bay, Georgia

i Geo-Cleanse International, Inc.
Tel. (908) 206-1250 Fax (908) 206-1251

-

Site Name: Kings Bay

Injector Identification: I-35

Installation Date: 5/26/99

N

Portland Grout GCI Installation Oversight: P. Yanczak

to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rig: Failing Mini-Star HSA

) Borehole Inside/Outside Diameter: 4.25" ID
Top of Bentonite
35 fi bgs Consultant: Bechtel
_ Consultant Oversight: Mark Gage
Top of Filter Pack 3% ] ' _
36 fi bgs 2 Riser Material & Diameter: Sched 80 Black Iron 1.25"
o Il Cap:

- / . Well Cap:. Threaded

37ftbgs s Screen: Simmons stainless .010-slot 1.25" diameter
Filter Pack Material: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel

Bottom of Screen Portland: Lehigh Type I-1I

40 ft bgs
Notes:

Total Depth

40 ft bgs




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay

. . ) 4 Mark Road, Suite C - Kenilworth, NJ 07033
Kings Bay, Georgia

i Geo-Cleanse International, Inc.
Tel. (908) 206-1250 Fax (908) 206-1251

QGrade

Site Name: Kings Bay
Injector Identification: 1-36

Installation Date: 5/26/99

A

Portland Grout GCI Installation Oversight: P. Yanczak
to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rigzt DR10K HSA
) Borehole Inside/Outside Diameter: 4.25" ID
Top of Bentonite
30 ft bgs Consultant: Bechtel
B MM Consultant Oversight: Mark Gage
Top of Filter Pack 30 == 122 B . _
31 ftbgs b=+ Riser Material & Diameter: Sched 80 Black Iron 125"
Topof / 4 Well Cap: Threaded
32ftbes EJ Screen: Simmons stainless .010-slot 1.25" diameter
=5  Filter Pack Material: Standard Sand & Silica 20/30
e
= =1 Bentonite Chips/Pellets: Enviroplug Coarse
=
“FE=7]  Bentonite Gel: Baroid Quik-Gel
35 ft bgs B
| = Notes:
Total Depth

35ftbgs




GEQ-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay

Geo-Cleanse International, Inc.
Kings Bay, Georgia @

4 Mark Road, Suite C - Kenilworth, NJ 07033
Tel. (908) 206-1250 Fax (908) 206-1251

[

Site Name: Kings Bay

Injector Identification: 1-37
Installation Date: 5/26/99
Portland Grout GCI Installation Oversight: P. Yanczak
to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rig: DR10K HSA

Borehole Inside/Outside Diameter: 4.25" ID

Top of Bentonite

35 ft bgs Consultant: Bechtel
Bl P Consultant Oversight: Mark Gage

Top of Filter Pack 3 ==

2 . — “:1  Riser Material & Diameter: Sched 80 Black Iron 1.25"

36 ft bgs
551 Well Cap: Threaded

Top of Screen gfgggggfgfg ‘e aPp cade

37f bes = Screen: Simmons stainless .010-slot 1.25" diameter
=11 Filter Pack Material: Standard Sand & Silica 20/30
; Bentonite Chips/Pellets: Enviroplug Coarse
“E5%] Bentonite Gel: Baroid Quik-Gel

Bottom of Serecn | Pontant: Letigh Type 11

4t b S s

gS \ gy NOteS'.
Total Depth

40 ft bgs




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

. Geo-Cleanse International, Inc.
.NSB Kings Bay. @ 4 Mark Road, Suite C - Kenilworth, NJ 07033
Kings Bay, Georgia

Tel. (908) 206-1250 Fax (908) 206-1251

-

Site Name: Kings Bay

Injector Identification: 1-38

Installation Date: 5/26/99

Portland Grout GClI Installation Oversight: P. Yanczak

to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rig: DR10K HSA
Borehole Inside/Outside Diameter: 4.25" ID

Top of Bentonite

30 ft bgs Consuttant: Bechtel

_ Consultant Oversight: Mark Gage
Top of Filter Pack o ) ) )
31 fibgs of Riser Material & Diameter: Sched 80 Black Iron 1.25"
Il Cap: Thr

Top of Screen / - Well Cap eaded

32ftbes &2 Screen: Simmons stainless .010-slot 1.25" diameter
Filter Pack Material: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel

Bottom of Screen Portland: Lehigh Type I-1I

35fib

& : Notes:
S

35 ft bgs




GEO-CLEANMSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay

. . | 4 Mark Road, Suite C - Kenilworth, NJ 07033
Kings Bay, Georgia

i Geo-Cleanse International, Inc.
Tel. (908) 206-1250 Fax (908) 206-1251

-

Site Name: Kings Bay

Injector Identification: 1-39

Installation Date: 5/26/99

Y

Portland Grout GCI Installation Oversight: P. Yanczak
to Grade
Drilling Contractor: Partidge Well Company
Type of Drill Rig: DR10K HSA
. Borehole Inside/Outside Diameter: 4.25" ID
Top of Bentonite
30 ft bgs Consultant: Bechtel
B M Consultant Oversight: Mark Gage
Top of Filter Pack 5 = ) ) )
31 ftbgs iy Riser Material & Diameter: Sched 80 Black Iron 1.25"
Top of S / = Well Cap: Threaded
32 fibgs _E____ Screen: Simmons stainless .010-slot 1.25" diameter
B Filter Pack Material: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel
Bottom of Screen Portland: Lehigh Type I-1I
35 ft bgs
Notes:
Total Depth

35 fi bgs




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

. Geo-Cleanse International, Inc.
NNSB Kings Bay 4 Mark Road, Suite C - Kenilworth, NI 07033
Kings Bay, Georgia ‘

Tel. (908) 206-1250 Fax (908) 206-1251

-

Site Name: Kings Bay

Injector Identification: 1-40

Installation Date: 5/26/99

Portland Grout GCI Installation Oversight: P. Yanczak
to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rig: DR10K HSA
Borehole Inside/Outside Diameter: 4.25" ID
Top of Bentonite
30t bgs Consultant: Bechtel
Consultant Oversight: Mark Gage
Top of Filter Pack R = ) ) )
31 fibgs / i Riser Material & Diameter: Sched 80 Black Iron 1.25"
Top of § : Well Cap: Threaded
32 ft bgs e Qi : " g
siE Screen: Simmons stainless .010-slot 1.25" diameter
5 Filter Pack Material: Standard Sand & Silica 20/30
i Bentonite Chips/Pellets: Enviroplug Coarse
B9 Bentonite Gel: Baroid Quik-Gel
Bottom of Screen ] Portland: Lehigh Type -l
35 ft bgS E;I;Z E N
Notes:
Total Depth

35 ft bes




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay

Geo-Cleanse international, Inc.
Kings Bay, Georgia @

4 Mark Road, Suite C - Kenilworth, NJ 07033
Tel. (908) 206-1250 Fax (908) 206-1251

[

Site Name: Kings Bay

Injector Identification: 1-41

Installation Date: 5/27/99

A T T

Portland Grout GCI Installation Oversight: P. Yanczak

to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rig: DR10K HSA

) Borehole Inside/Outside Diameter: 4.25" ID

Top of Bentonite

30 fi bgs Consultant: Bechtel
Consultant Oversight: Mark Gage

Top of Filter Pack o ) . )

31 fibgs Y41 Riser Material & Diameter: Sched 80 Black Iron 1.25"

Top of S Well Cap: Threaded

32 ftbgs Screen: Simmons stainless .010-slot 1.25" diameter
Filter Pack Material: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel

Bottom of Screen — Portland: Lehigh Type I-Il

35 ft bgs e

: Notes:
TodDet P

35 ft bgs




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

d“ Geo-Cleanse International, Inc.

NSB Kings Ba _ : :
9 y i 4 Mark Road, Suite C - Kenilworth, NJ 07033
1

Kings Bay, Georgia Tel. (908) 206-1250 Fax (908) 206-125

j Grade
Site Name: Kings Bay
Injector Identification: 1-42
Installation Date: 5/26/99
Portland Grout GCI Installation Oversight: P. Yanczak
to Grade
Drilling Contractor: Partridge Well Company
Type of Dnll Rig; Failing Mini-Star HSA
Borehole Inside/Outside Diameter: 4.25" ID
Top of Bentonite
35 ft bgs Consultant: Bechtel
. Consultant Oversight: Mark Gage
Top of Filter Pack S _ ' )
36 fi bgs ;:,53 Riser Material & Diameter: Sched 80 Black Iron 1.25"
Topof / | Well Cap: Threaded
37t bgs o Screen: Simmons stainless .010-slot 1.25" diameter
Filter Pack Material: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel
40 ft bgs
Notes:
Total Depth

40 ft bgs




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay

) . ¢ 4 Mark Road, Suite C - Kenilworth, NJ 07033
Kings Bay, Georgia

i Geo-Cleanse International, Inc.
Tel. (908) 206-1250 Fax (908) 206-1251

-

Site Name: Kings Bay

Injector Identification: 1-43

Installation Date: 5/26/99

Y

Portland Grout GCI Installation Oversight: P. Yanczak
to Grade
Drilling Contractor: Partridge Well Company
Type of Drill Rig: Failing Mini-Star HSA
_ Borehole Inside/Outside Diameter: 4.25" ID
Top of Bentonite
30t bgs Consultant: Bechtel
B M Consultant Oversight: Mark Gage
Top of Filter Pack ) 5::3 E ) ) ) ]
31 fibgs / R Riser Material & Diameter: Sched 80 Black Iron 1.25
S .
Top of = Well Cap: Threaded
32ftbgs — Screen: Simmons stainless .010-slot 1.25" diameter
B3 Filter Pack Material: Standard Sand & Silica 20/30
=
B=4 Bentonite Chips/Pellets: Enviroplug Coarse
E Bentonite Gel: Baroid Quik-Gel
Bottom of Screen /5| Portland: Leligh Type Il
35 ft bgs s
a1 Notes:
Total Depth

35 ft bgs




GEO-CLEANSE® INJECTOR CONSTRUCTION DETAIL

NSB Kings Bay
Kings Bay, Georgia

Geo-Cleanse International, Inc.
@ 4 Mark Road, Suite C - Kenilworth, NJ 07033
Tel. (908) 206-1250 Fax (908) 206-1251

|

Grade

Portland Grout
to Grade

Top of Bentonite

30 ft bes

Top of Filter Pack
31 ftbgs

Top of Screen
32 fibgs

Bottom of Screen
35 ft bgs

Total Depth
35 ft bgs
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Site Name: Kings Bay

Injector Identification: 1-44

Installation Date: 5/26/99

GClI Installation Oversight: P. Yanczak

Drilling Contractor: Partridge Well Company

Type of Drill Rig: Failing Mini-Star HSA

Borehole Inside/Outside Diameter: 4.25" ID
Consultant: Bechtel

Consultant Oversight: Mark Gage

Riser Material & Diameter: Sched 80 Black Iron 1.25"
Well Cap: Threaded

Screen: Simmons stainless .010-slot 1.25" diameter
Filter Pack Material: Standard Sand & Silica 20/30
Bentonite Chips/Pellets: Enviroplug Coarse
Bentonite Gel: Baroid Quik-Gel

Portland: Lehigh Type I-1

Notes:




Appendix D - Table 1. Groundwater pH Measurements.

Date | Time| KBA-11-31 | KBA-11-32| KBA-11-33| KBA-11-33| KBA-11-35 [KBA-11-36
06/03/99]16:10 6.5 4.5 5.5 4.0 5.5 4.0
06/04/99] 8:15 6.0 4.0 5.5 4.5 6.0 4.0
06/05/99) 7:25 6.0 3.5 5.5 3.5 6.0 4.0
06/07/99} 9:30 5.0 4.0 4.0 5.0 5.5 4.0
06/08/99} 8:10 3.5 4.0 5.0 4.0 6.0 4.0
06/09/99] 8:10 - - 5.5 4.0 5.5 4.0
06/10/99} 8:35 4.0 3.5 5.0 3.5 5.5 5.5
06/11/99§ 8:00 3.5 3.5 5.5 3.5 5.0 3.5
07/12/99}12:15 4.0 3.5 5.0 3.5 5.5 3.5
07/13/99] 9:48 3.5 4.0 5.5 4.0 5.0 4.0
07/14/99] 7:45 4.0 4.0 5.0 4.0 5.5 4.0
07/15/99] 8:00 3.5 3.5 5.5 4.0 5.5 4.0




Appendix D - Table 2. Groundwater Alkalinity Measurements.

Date |Time] KBA-11-31| KBA-11-32|{ KBA-11-33| KBA-11-34| KBA-11-35 | KBA-11-36
06/03/99]16:10 200 20 100 0 180 0
06/04/99] 8:15 180 20 100 0 160 0
06/05/99) 7:25 60 20 100 0 180 0
06/07/99] 9:30 20 0 100 100 140 0
06/08/99] 8:10 0 0 80 0 100 0
06/09/99] 8:10 - - 100 0 120 0
06/10/99] 8:35 0 0 100 0 120 0
06/11/99] 8:00 0 0 100 0 60 0
07/12/99]12:15 0 0 100 0 60 0
07/13/99}1 9:48 0 0 60 0 80 0
07/14/99) 7:45 0 0 100 0 80 0
07/15/99] 8:00 0 0 80 0 120 0

Note: Concentrations in mg/l




Appendix D - Table 3. Groundwater Iron Measurements.

Date Time| KBA-11-31| KBA-11-32| KBA-11-33| KBA-11-34| KBA-11-35 | KBA-11-36
06/03/99 [16:10 10.0 >10 3.4 >10 82 10.0
06/04/99 I 8:15 >10 >10 3.8 >10 8.8 >10
06/05/99 1 7:25 >10 >10 3.4 >10 4.3 >10
06/07/99 | 9:30 >10 >10 >10 7.6 1.6 >10
06/08/99 | 8:10 >10 >10 >10 >10 1.0 9.5
06/09/99 | 8:10 - - >10 >10 7.2 >10
06/10/99 | 8:35 9.5 >10 >10 >10 4.7 9.4
06/11/99 { 8:00 >10 >10 >10 >10 1.8 >10
07/12/99 §12:15 >10 >10 >10 >10 1.0 >10
07/13/99 | 9:48 >10 >10 >10 9.0 8.0 >10
07/14/99 | 7:45 >10 >10 >10 >10 9.5 >10
07/15/99 | 8:00 >10 >10 >10 >10 >10 >10

Note: Concentrations in mg/l




Appendix D - Table 4. Groundwater Hydrogen Peroxide Measurements.

Date Time| KBA-11-31| KBA-11-32| KBA-11-33 | KBA-11-34| KBA-11-35 | KBA-11-36
06/03/99 {16:10 0 0 0 0 0 0
06/04/99 | 8:15 0 0 0 0 0 0
06/05/99 | 7:25 0 0 0 0 0 0
06/07/99 1 9:30 0 0 0 4 0 0
06/08/99 | 8:10 50 0 0 0 0 0
06/09/99 1 8:10 - - 0 0 0 0
06/10/99 | 8:35 0 0 g 30 0 0
06/11/99 | 8:00 0 0 0 0 0 0
07/12/99 ]12:15 0 0 0 0 0 0
07/13/99 | 9:48 0 0 0 0 0 0
07/14/99 } 7:45 0 0 0 0 0 0
07/15/99 | 8:00 0 0 0 0 0 0

Note: Concentrations in mg/l




Appendix D - Table 5. Groundwater Chloride Measurements.

Date Time| KBA-11-31| KBA-11-32| KBA-11-33| KBA-11-34| KBA-11-35[KBA-11-36
06/03/99 116:10 10 10 10 5 5 5
06/04/99 } 8:15 10 10 10 5 5 5
06/05/99 | 7:25 10 5 10 10 10 5
06/07/99 | 9:30 10 10 5 10 10 10
06/08/99 | 8:10 15 10 10 5 10 10
06/09/99 ] 8:10 - - 5 3 5 5
06/10/99 | 8:35 5 10 10 15 10 15
06/11/99 | 8:00 10 10 10 15 10 15
07/12/99 112:15 10 20 10 10 10 10
07/13/99 | 9:48 20 20 20 20 40 20
07/14/99 { 7:45 20 20 20 20 20 20
07/15/99 | 8:00 20 20 20 20 20 20

Notes: Concentrations in mg/l
ltalics indicate that the result is questionable due to low pH



Appendix D - Table 6. Groundwater Headspace Photoionization Detector Measurements.

Date Time] KBA-11-31 | KBA-11-32| KBA-11-33 KBA-11-34] KBA-11-35 | KBA-11-36
06/03/99 116:10 0.0 0.0 0.0 0.0 0.0 0.0
06/04/99 | 8:15 6.2 1.2 0.0 15.0 0.0 1.5
06/05/99 | 7:25 0.9 0.0 0.0 0.0 0.0 0.0
06/07/99 1 9:30 0.5 0.0 1.0 0.0 0.0 0.4
06/08/99 | 8:10 0.0 0.0 0.0 0.2 0.0 0.0
06/09/99 | 8:10 - - 0.0 03 0.0 0.0
06/10/99 | 8:35 2.1 0.5 0.0 0.0 0.0 0.0
06/11/99 | 8:00 1.1 0.0 0.0 0.0 0.0 0.0
07/12/99 ]12:15 1.0 0.0 0.0 0.0 0.0 0.9
07/13/99 | 9:48 33 0.0 0.0 0.0 0.0 0.0
07/14/99 | 7:45 2.5 0.0 0.0 0.0 1.7 0.0
07/15/99 | 8:00 0.2 0.0 0.0 0.0 0.0 0.0

Note: Concentrations in parts per million by volume



Appendix D - Table7. Offgas Carbon Dioxide Measurements.

Date

Time

14 1-5 1.9 1-12 1-13 1-14 115 1-16 I-17 I-18 I-19 [.20 121 |-24 1.25 L.27 1-3011-35[1-36{1-37]1-40]1-41]I-42|1-43]1-44] USGS-1] USGS-2 USGS-3 | USGS-15[KBA-11-35
06/03/99 41730} -1 -1 -] - Joo] - [ - [ [ -J -] -Joo0] -JtiJsolial -1 -1 -1~ T— 1 I - - . _
06/04/99 §10:10] -} -1 -] - J1S] - J08]04] - | - | -1 -]o3]23] -1 -1 -1 -1 - I—~—T—T—"T—"T" . . N - .
12:45( - | - | - - (1611 - |07{02{ - - - - J10.11 36 - - - - - - - - - - - - - - - .
06/05/99 18:004 - | -|-1 - [4s] -Joof25] - | - -1 -138180] -1 -1 -1 -1 - T T—T"" T - . - -
10:304 -} -] - - {1700 - [0.0]10( - - - -] 211145) - - - - - - . - - - - - - . .
06/07/99 114:05] - | -1 -134{09] - - - 100} - - | 35]521 - - - - - - . - - - - - - - .
15:55¢ - | - -}24]08] - - - 1321 - - - (1481386 - - - - - - . - - . - - B - -
06/08/99 | 9:25 J0.0f - [o.0] 2.2 - - - - | 88 - 117.8) - - - - B - - - - - . - - . - - - -
06/09/99 110:0410.2{2.7] - | - - - - - - - j14t - - - - - - 110 - fo1l - - - - 180 - - - - -
13:150020 - } - - - - - - - - - - - - - - [ 26182]18.7] - - 1142} - - | 84 - - - - -
LCEE] 07 IR N N A S Y O S A S S O O S 3 3 ) S P ) I T : : n
06/10/99 110:3040.0{ - | - | - - - - - - 105) - - - - - (05]125] - [t04] - - [44] - - |68 - - - - -
13:151001 -} - - - - - - -~ 11 o- - - - - (00]88] - J11.8) - - 28] - - | 88 - - - - -
15:15103] - | - [ - - - - - - {08 - - - - - 100}70} - {18.1] - - 403} - - | 4.1 - - - - -
e fuasjos) - |- - ] - -] -1 -/ -T-T-[-1{-1-1-T-1T-do0] -1 1T/ 0.0 - - - - -
071399 41280} - V- 1 -] -1 - | -] -1 -1 -1 -1 -T-1-J-T-T-J]-Jo0ol -1 -Tool T30 00400 - 2.6 45 -
16:000 - | -{ -{30] - - - - - - - - - - - - - {00] - - - - |14 - (00 2.8 - 0.8 0.2
19:391 -] - | - {10.1 - - - - - - - - - - - - - - - - l02] - - - - 5.2 - - - -
CZTZ EVEC] I8 I I N R A A I I O A Y S O A S S S O P ) Y Y e X - B ; .
1612y - -§-1 - - - - - - - - - - - - - - - - - - 120 - - - - - - - -
[ TTEE] I I I A P 20 A I O O I S I O A Y ' O I O B 7 i S . - 2.7 - :
2s4) -J-1-1 -] -1 -t -1 -4-1-1-1-0- 0 -1 -1-15alasj{o0] - - - 1.2 - 4.4

Note: Concentration in percent by volume.




Appendix D - Table 8. Offgas Oxygen Measurements.

Date | Time] 1.4 | 1.5 |1.9]1-12] 1-13]1-14] 1-15| 1-16]1-17| 1-18] 1-19] 1-20| 1-21 | 1-24] 1-25]1-27] 1-30] 1-35{1-36 | 1-37 [ 1-40{ I-41 | 1-42| 1-43| I-44] USGS-1]| USGS-2| USGS-3| USGS-15|KBA-11-35
06/03/95 117301 - 1 - 1 -1 - 12091 - | -1 -1 -1-1-1190 - [195[184f196] - [ - | - [ -] -T-]-1-7- N » . " -
06/0495110:10] - 1 - 1 -1 - |197] - |158[202] - | -1 - | - [197]263) - | - | -] -1 -¢{-4{-1-1-1-1]- N - N - -
245 - 1 -1 -1 - 1>30] - |196l158 -1 -1 -] -]>30i>30] - -1 -t -1 -1-T-T-1T-1-71- - - ” - -
06/059918001 - | - 1 -1 - (>30] - {143]>30] - | - | -1 -|>30f>30] - { -1 -] -1-0-%-1-1-1-1- N . . - "
0300 -1 -1 -1- 15301 - [191]>30] -4 - | - ->3[>30] - { - | - - -1T-1-7T-1-1-1- N - - - -
06/07/99114:05] - | - | - [>301201] - | - | - {154] - | - [ -[>30f>3%] - | -1 -{-1-1-{-1-1-1-71- N - - N -
15550 -1 - 1-1>300204] - | - -1>30] - -] -1>%[>%]-1-7T-1T-1T-1-1-1-¢4{-1-1- . N ; N -
06/08991925 1172 - 1571530] -1 -1 -1-1>30] -1>30f - -]-1-1-{-{-0-{-0-1-14-1-1- N N N N -
06/00/99 |10:04]1891187] - | - | - | -1 -1 -1 -1 -[>3] -] -1-1-1-1-1215 -]203] -] -1]-74-1=30] - . . N
3asiisol - -1 -1 -1 -1-1-]-1-1-1-T-T1T-1-1-1>30]>3]>30] -1_-1>30{ -1 - [>30f - . - N _
184511931 - 1-1 -1 -1 -1-1-1-1-[-1-01=F-T1-1-¢>30]>30]>30] -]-]>30] -] -[>30f - . . - -
06/1099110301179] - 1-1 -1 -1 -1 -1 -1 -1223 - [ - [ -1-1-T161]>30] - i>30f - | - [>30] - | - |>30} - . N N -
35203 - 1 -1 -1 -1 -1 - -{-1J>30-]-T-1-1-/131}>30] -[>30] -} -1>30f -} - 1>30] - . B B ]
15:15122.5) - {-| -1 - | -] - - 12250 - | -1 -1 -1 - Tet]>30] - {>30] - | - [201] - | - [>30 - . B B T
o7nizooli3aelis9l -1 -1 -1 -1-4 -1-1-(-1-0{-{-0-1-[-1-7%]i4af - -} -4 -1-1-]191} - N N N
oismoolizsol -1 -1-1-3¢-1-1-1-1-[-1-1T-}t-[-V-1-+%-1we1] -1} - 1163 - |>30[{1951173f - >30 - >30 .
wiol -1 -1-1>30 - -1 -1+--1-[-T-1-1-1-1-1-1103} -]-1]-1~-1289 - f153] >30 - 285 229
w3 -1 -V1-1>30-1-1-1-1-1-1-1-1-(-¢+-|-¢-+t-1-1~-94238 -1-1-791-: >30 . B . .
oriaeolitasl -1 - 1-1-1-1-141-1-1-1-]1-¢t-1-1-0]-"1-0-1@1-791-1]°-1>30]>30[{>30] -] - . N ” - T
il - -1-1-1-41-1-V-1r-r-r-tr-tr-rt-fr-tr-1-1-1-3-1-1=30 - -9- - - - - _
oisoolwoss| -1 -1-1 -1 -1 -1 --[-[-{-}t-1-V-}p-1 -4 -4-1-71-+-1]>30]>30]-1]- - . >30 - .
2sal - - -1 -1-1-1-1-1-t(t-1-t-r-1tr-r-t-1-1-41-4-7]~-1>30}>30} -} - . B >30 N T

Note: Concentration in percent by volume.
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Geoprobe Investigation Report
Site 1] Kings Bay NSB

1.0 INTRODUCTION

Bechtel Environmental. Inc. (Bechtel) has been contracted by the Department of the Navy, Naval
Facilities Command, Southern Division, to provide remedial services as the Navy’s
Environmental Response Action Contractor (RAC). Under Delivery Order (DO) 109, Task 1, of
the Prime Contract N62467-93-D-0936, Bechtel has been contracted to conduct Interim
Measures for remediation of source area contaminated groundwater at Site 11, Old Camden
County Landfill at the Naval Submarine Base (NSB) Kings Bay.

This report documents the geoprobe™ investigation and groundwater sampling and analyses
activities at site 11 during August 31, 1999 through September 2, 1999. Figure 1 shows the area
of geoprobe investigation. The purpose for this work was to investigate the source of the
perchlorethylene/tetrachloroethlyene (PCE) rebounding in injector I-14. Analytical results from
the August 1999 sampling event showed PCE concentrations of 1600 and 2500 pg/L at I-14,
significantly higher than the previous month concentration of 110 pg/L. A summary of the
analytical results for the site is provided in Table 1.

1.1 SUMMARY OF ACTIVITIES

Activities included procuring subcontract services, establishing a grid system at [-14, collecting
groundwater samples using geoprobe equipment, and analyzing the samples for volatile organic
constituents using a mobile laboratory.

Subcontracts - Bechtel subcontracted with Probe Domain of Jacksonville, FL to provide the
equipment and labor to collect groundwater samples in the area at I-14. Probe Domain
subcontracted with Analytical Laboratories of Florida, Inc., of Cocoa, FL to provide a mobile

laboratory for onsite sample analyses.

Grid System — Bechtel arrived at site 11 on August 30, 1999 to layout a grid system for sample
locations. Grid points were established at 5-ft intervals and in a north-south and east-west
direction. Sample locations were marked with survey flags. Sample locations were identified as
GP. for geoprobe, followed by a sequential number. For example, GP-10 identifies geoprobe

sample location number 10.

Sample Collection — Groundwater samples were collected at 16 locations (Figures 2 through 6).
Probe Domain provided a truck mounted, Geoprobe Model 5400, direct push machine for
collecting samples. The equipment advanced an enclosed screen by pushing 1 Y-inch outside
diameter, 4-ft sections of steel rod to a depth of 30 to 33 ft below grade (bg). Once the depth of
investigation was reached, the rods were pulled back, exposing a 3-ft, stainless steel, 0.004-inch
wire wrapped screen. A Yi-inch inside diameter. polyethylene tube was positioned near the
center of the screen and connected at the surface to a peristaltic pump. Approximately 2 gallons
of groundwater were purged through the screen prior to collecting the sample. After purging, the

geoprobe.doc
09/13/99



Geoprobe Investigation Report
Site 11 Kings Bay NSB

fower end of the tube was removed from the screen and upper end disconnected from the
penisialtic pump. The sample was then collected by allowing the groundwater to flow out the
lower end of the tube and into the sample container. After collecting the initial sample from the
lowest interval, the screen was pulled up the hole to the next sampling interval. A new piece of
polyethylene tubing was positioned near the center of the screen and the purge and sample
process was repeated. Groundwater samples were collected at depths of 21 - 24 ft, 24 - 27 ft, and
27 - 30 ft bg at each location. Additional samples from depths of 11 - 14 ft, 15 -18 ft, 18 —21 ft,
and 30 — 33 ft were collected at selected locations as directed by Bechtel. After all samples were
collected at a location, the screen was removed from the hole and the hole was backfilled with a
cement grout. The sample screen was then decontaminated with potable water, alconox and

‘potable water, and potable water rinses.

Chemical Analyses ~ Collected samples were immediately provided to the onsite mobile
laboratory under chain of custody protocol. Chain of custody records are attached. The samples
were submitted for volatile organic analyses using EPA method 8021. Specific compounds
analyzed included perchloroethylene/tetrachloroethylene, trichloroethylene, cis-1,2-
dichloroethene, trans 1-2-dichloroethene, 1,1-dichloroethene, vinyl chloride, benzene, and
chlorobenzene. Two of the samples analyzed onsite were duplicated and sent to ENCO Labs of
Jacksonville, FL for confirmation analyses.

2.0 DATA PRESENTATION

Mobile Lab Results
PCE concentration results using the mobile lab ranged from 2 to 99,000 ppb. The highest

concentrations of PCE were detected in the samples collected at location GP-10. Coincidentally,
the highest concentrations for all intervals sampled were also associated with GP-10. Analytical
results from samples 5 to 10 ft north, south, east, and west of GP-10 show a significant reduction
in PCE concentration. Figures 2 through 6 have the PCE concentration for the particular interval
sampled plotted on the figure. Figures 3 through 5 display an isoconcentration map depicting a
“hot area” around GP-10. Complete analytical results are attached.

Confirmation Results
Duplicate samples GP-01 (24-27 ft) and GP-09 (24-27 ft) were submitted to ENCO Labs for

volatile organic analyses. The results were then compared to those measured with the mobile lab
(table below). ENCO results for GP-01 represent approximately 50% and results for GP-09
represent approximately 75% of the concentration measured by the mobile lab. Considering the
samples were not preserved, subject to dilution, and ENCO samples analyzed 4 and 5 days after

sample collection, the results are within reason.

Sample ID Analytical Laboratories of Florida — Mobile Lab ENCO Labs
PCE Concentration (ppb) PCE Concentration (ppb)
GP-01 (24-27 ft) 19,000 (Analyzed 8/31/99) 9,200 (Analyzed 9/5/99)

GP-09 (24-27 ft) 48,000 (Analyzed 9/1/99) 35,000  (Analyzed 9/5/99)

geoprobe.doc
09/13/99



“

Geoprobe Investigation Report
Site 11 Kings Bay NSB

3.0 OBSERVATIONS AND RECOMMENDATIONS

Observations - The highest concentration of PCE in groundwater at site 11 to date was detected
at location GP-10. PCE concentrations at GP-10 ranged from 6,000 ppb near the top of the
groundwater (11-14 ft) to 99,000 ppb at a depth of 27 — 30 ft. Location GP-10 is approximately
12 ft southeast of injector I-14. The rebound in PCE observed at I-14 most likely reflects its

-proximity to high concentration of PCE encountered at GP-10. The PCE concentrations

encountered at GP-10 suggest closed proximity to a waste source within the landfill refuse.

Recommendations — To complete source area remediation and mitigate groundwater
contamination at site 11, the area within a 10 ft radius of GP-10 should be excavated to an
approximate depth of 10 ft bg. The purpose for this excavation is to search and remove any
source continuing to leach PCE into the subsurface. Excavating and removing the source of PCE
contamination in this area should speed up the remediation of affected groundwater.

ecoprobe.doc
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Table 1. NSB Kings Bav Groundwater Chlorinated Aliphatic Compound (CAC) Results

Tetrachloroethene | Trichloroethene | cis-1,2-Dichloroethene { Vinyl Chioride | Totai CACs
Location Date (ng/L) (ng/L) (ug/L) (ng/L) (ug/L)™
KBA-11-31 9/17/98 <] 9 6 2 17
10/30/98 <] ] 7 <1 8
11/6/98 | <] <1 <] ]
11/24/98 8 7 2 <] 17
12/22/98 12 12 6 <] 30
1/27/99 14 15 4 <1 33
2/18/99 23 17 5 <l 45
3/15/99 15 12 7 <] 34
5/20/99 69 57 73 S 204
6/21/99 6 <1 <l <] 6
7/26/99 4 <1 <1 <i 4
8/16/99 7 <] <! <1 7
KBA-11-32 9/17/98 3 9] 30 9 133
10/30/98 <] 110 54 4 168
11/13/98 <] <] <] <] 0
11/24/98 4 9 3 <] 16
12/22/98 7 13 3 <1 25
1/27/99 9 17 5 <1 31
2/18/99 6 8 3 <] 17
3/15/99 11 11 4 <l 26
5/20/99 18 13 <] <5 31
6/21/99 12 6 ! <l 19
7/26/99 9 4 <1 <} 13
8/16/99 10 2 <l <| 12
KI3A-11-33 9/17/98 <] <| <l <l 0
10/30/98 <] <l <] <l 0
11/24/98 < <] <| <1 0
12/22/98 <] <] <1 <l 0
1/27/99 <3 <l <] <1 0
2/18/99 <] <1 <| <1 a -
3/15/99 <l <] <l <] 0
5/20/99 <3 <I <l <5 0
6/22/99 <3 <l <l <l 0
7/26/99 <3 <l <| <l 0
8/16/99 <] <1 < <1 0
KBA-11-34 9/17/98 3,200 350 8 <l 3.558
9/17/98 (dup) 2,500 320 8 <l 2.828
10/30/98 8.500 550 24 <| 9.074
11/13/98 180 30 <5 <5 210
11/24/98 200 19 <] <l 219
11/24/98 (dup) 130 15 < <l 145
12/22/98 87 6 < <} 93
1/27/99 83 7 <] <1 90
2/18/99 9 <| <l <] 9
3/15/99 62 3 <] <1 63
3/15/99 (dup) 57 2 <1 <] 39
5/20/99 33 3 <] <5 86
6/22/99 10 <l <l <l 10
7/26/99 24 <] <1 <l 24
8/16/99 16 < <l <l 16




Tetrachloroethene | Trichloroethene | cis-1,2-Dichloroethene [ Vinyl Chloride | Total Cr?CS
Location Date (ug/L) (ng/L) (ng/L) g'l) (e
RW38 10/30/98 <] 83 57 10 150
11/24/98 <} S7 110 10 177
1/27/99' <3 2 2 <l 4
2/18/99 5 17 110 7 139
5/20/99 11 14 22 22 69
6/23/99 4 4 23 <] 3]
7/27/99 <3 5 7 < 12
8/17/99 1 2 3 <1 6
USGS-1 8/6/98 <5 1.140 919 314 2.373
11/4/98 <3 28 340 33 401
11/25/98 <5 120 580 61 761
1/7/99 <5 78 213 <5 291
4/7/99 <1 198 731 64 993
5/20/99" 500 240 25 <5 765
5/26/99 <3 190 820 120 1,130
6/23/99 <30 150 400 21 571
6/23/99 (dup) <30 170 420 21 611
7/27/99 <3 13 77 <| 90
8/17/99 <] 8 34 <1 42
USGS-2 8/6/98 <5 160 290 219 669
11/4/98 <3 560 660 45 1.265
11/25/98 <5 180 300 22 502
1/7/99 <5 34 293 39 366
417199 <] 49 500 56 605
5/20/99° 15 96 190 16 317
6/3/99 <3 130 440 11 581
6/23/99 4 57 170 <1 231
7/27/99 <3 2 34 <1 36
8/17/99 <] 3 13 <1 16
USGS-3 8/6/98 <5 45 328 327 700
11/4/98 <3 350 1,300 74 1,724
11/25/98 <35 260 860 26 1,146
1/7/99 <5 290 1,070 64 1,424
4/7/99 5 97 492 54 648
5/20/99* 6 71 430 24 531
6/3/99 20 130 130 9 289
6/23/99 70 67 60 <} 197
7/27/99 <3 1 15 <l 16
8/17/99 <| 2 10 <i 12
USGS-15 11/4/98 <l 9 3 7 19
11/25/98 <5 7 34 6 47
1/7/99 <5 25 29 <5 54
4/7/99 29 42 8 <] 79
51201997 <3 160 840 110 1.110
6/3/99 330 170 13 <] 513
6/23/99 310 160 25 <5 495
7127199 6 7 2 <] 15
8/17/99 26 28 7 <1 61
I-1 10/30/98 <1 <l 9 <] 9
12/22/98 <} <] <] <1 0
3/16/99 <i <1 <] <] 0
5/20/99 <3 <l <1 <5 0
6/22/99 4 <| <1 <1 J4




Tetrachloroethene | Trichloroethene | cis-1,2-Dichloroethene | Vinvl Chloride | Total CACs
Location Date (ng/L) (ng/L) (ug/L) (ug/L) (ug/L)"

[-2 12/22/98 290 9 <] <] 299
1/27/99 4 <1 4 <] 8

2/18/99 52 1 <] <] 53

3/16/99 230 3 <] <1 233

3/16/99 (dup) 250 2 < <1 254

5/20/99 27 3 5 <5 35

6/22/99 10 <] 7 <1 17

7/27/99 <3 <] 2 <] 2

8/16/99 15 <] <] <i 15

-3 12/22/98 <] <} 1 <] 1
3/16/99 56 2 <1 <] 58

5/20/99 8 <] <] <5 8

6/22/99 22 <] <3 <1 22

14 11/24/98 290 43 <l <] 333
12/22/98 900 30 1 <l 931

1/27/99 230 18 17 <] 265

2/18/99 97 2 <} <1 99

3/16/99 88 2 <l <1 90

3/16/99 (dup) 87 2 <] <] 89

5/20/99 13 3 3 <5 19

6/22/99 32 1 <] < 33

6/22/99 (dup) 21 <1 <] <1 21

7127199 <3 i 15 <1 16

8/17/99 30 <] | <l 30

8/17/99 (dup) 6 <] <l <l 6

I-5 2/18/99 <] <1 i <1 1
3/16/99 <] <] <1 <] 0

5/20/99 77 4 1 <5 82

6/22/99 <3 <] 3 <1 3

I-6 2/18/99 2 <] <l <| 2
3/16/99 2 <] <l ' < 2
5/20/99 <3 <] <] <5 0

6/22/99 <3 <| <} <l 0

I-7 2/18/99 <] <l 210 3 213
3/16/99 <] <1 85 2 87

5/21/99 4 1 240 <l 245

6/22/99 <3 <l 13 <| 13

7127199 <3 <1 16 <{ 16

8/16/99 6 1 10 <i 17

-8 12/22/98 13 15 | <| 29
3/16/99 7 <{ <] <1 7

5/20/99 3 2 5 <3 10

6/22/99 5 <] <l <] 5

[-9 12/22/98 9 l 37 l 48
1/27/99 <3 1 13 <| 14

3/16/99 8 3 12 <1 23

5/20/99 <3 <] 20 <5 20

6/22/99 70 3 2 <l 75

[-10 12/22/98 27 8 <l <{ 35
1/27/99 25 4 <| <| 29

3/16/99 22 1 <l <l 23

5/20/99 22 3 <l <3 25

6/22/99 <3 <] <| <] 0




Tetrachloroethene | Trichloroethene | cis-1,2-Dichloroethene | Vinyl Chioride | Total Cr’\CS
Location Date (ng/L) (ng/L) (ng/L) (ug/L) (gL~
11 11/13/98 <] <l 200 <l 200
12/22/98 5 <1 66 <l 71
12/22/98 (dup) 3 3 57 <1 50
2/18/99 1 <1 27 1 29
3/16/99 <] <] 10 <] 10
5/21/99 <3 <1 4 <l 4
6/21/99 5 <1 4 <l 9
7/26/99 4 <] 4 <1 8
8/16/99 3 <1 2 <] 5
I-12 11/13/98 170 44 <5 <5 214
11/24/98 29 8 <] <] 37
12/22/98 76 2 <] <] 78
12/22/98 (dup) 65 1 =1 <1 66
1/27/99 43 2 <] <1 45
2/18/99 25 <] <] <] 25
3/16/99 44 <] <1 <1 44
5/20/99 27 <l <l <5 27
6/21/99 22 <] <] <1 22
7126/99 8 <] <1 <} 8
8/16/99 13 <] <1 <l 13
I-13 12/22/98 <} <l 33 2 35
1/27/99 <3 <] 14 <1 14
2/18/99 <} <1 79 <1 79
2718/99 (dup) <0 3 51 2 63
3/16/99 6 <] 12 <1 18
5/21/99 <3 <] 8 <] 8
6/21/99 4 <1 4 <] 8
1-14 3/16/99 3,500 300 <10 <10 3,800
3/31/99 3,200 200 <50 <50 3,400
4/12/99 2,420 220 11 5 2,656
5/20/99 5,000 870 15 <5 5,885
5/20/99 (du 4,600 730 12 <5 5.342
6/21/99 48 14 <1 <] 62
6/21/99 (dup) 59 18 <] <] 77
7/26/99 110 26 <] <l 136
7/26/99 (du 110 27 <l <l 137
8/16/99 1,600 100 <50 <50 1,700
8/16/99 (dup) 2,500 160 <50 <50 2.660
I-15 3/16/99 <] <] <l <1 0
5/20/99 <3 <] <] <5 0
6/21/99 <3 <] <1 <l 0
I-16 10/30/98 <l <] <1 <l 0
12/22/98 71 <] <] <1 71
1/27/99 33 <1 <] <l 33
3/16/99 140 <10 <10 <10 140
3/31/99 68 <1 <\ <1 68
5/20/99 17 <l <] <5 17
6/21/99 210 2 < <l 212
7/26/99 <3 <] <] <1 0
8/16/99 56 <{ <} <] 56
[-17 12/22/98 <l <1 <] <] 0
3/16/99 4 <} <} <1 4
5/20/99 22 <l 1 <5 23
5 <1 <1 51

6/21/99

<]




Tetrachloroethene | Trichloroethene | cis-1,2-Dichioroethene [ Vinyl Chloride | Total CACs
Location Date (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)™
TS 12/22/98 16 < <1 <l 16
3/16/99 96 3 <] <] 99
5/20/99 180 7 <] <5 187
6/21/99 <3 <] <] <1 0
7/26/99 15 <1 <1 <l 15
8/16/99 31 <1 <] <] 31
I-19 12/22/98 <] <1 100 <l 100
2/18/99 <1 <] 110 2 112
3/16/99 1 <] 8 2 11
5/21/99 7 <1 34 <l 41
6/22/99 <3 <] 18 <1 18
7/26/99 <3 <] 3 <} 3
8/16/99 4 <1 6 <l 10
1-20 3/16/99 <] <1 <] <] 0
5/20/99 <3 3 1 <5 4
6/21/99 <3 <1 6 <l 6
121 3/16/99 <] <1 210 13 223
5/21/99 4 <] 110 7 121
6/21/99 <3 1 110 S 116
7/26/99 <3 <] 100 <] 100
8/16/99 <] <1 14 <l 14
I-22 3/16/99 14 30 28 <l 72
5/20/99 33 24 12 5 74
6/21/99 4 | <l <1 5
[-23 3/16/99 6 8 4 <] 18
5/21/99 19 13 5 <] 37
6/22/99 24 21 5 <] 50
{-24 5/21/99 30 15 4 <l 49
6/21/99 8 5 <] <] 13
1-25 5/25/99 390 42 2 <l 434
6/21/99 <3 <} 9 <1 9
7/26/99 <3 <1 <1 <] 0
8/16/99 <] <l I <l 1
1-26 5125199 550 11 1 <l 562
6/21/99 73 <l <] <] 73
7/26/99 12 <1 <] <l 12
8/16/99 18 <} <1 <l 18
1-27 5/21/99 1,400 220 2 <] 1,622
6/21/99 26 3 <1 <1 29
7/26/99 4 <] <l <] 4
8/16/99 34 <] <1 <] 34
1-28 5/24/99 84 4 <] <1 88
6/22/99 5 <l <] <l 5
7/26/99 14 <} <l <] 14
8/16/99 26 < <1 <l 26
1-29 5/25/99 150 8 | <l 158
6/22/99 7 <1 5 <t 12
7/27/99 30 3 <l <] 33
8/16/99 40 1 <] <1 41
1-30 5/25/99 250 18 <] < 268
6/22/99 16 1 <] <] 17
7/27/9% 6 <l <] <] 6
8/16/99 17 <l <l <l 17




Tetrachloroethene | Trichloroethene | cis-1,2-Dichloroethene | Vinyl Chloride! Total C.:\Cs
Location Date (ug/L) (ng/L) (ng/L) (ng/L) (ng/Ly>
[-31 3/26/99 14 ] ] <i{ 16
6/22/99 24 3 1 <] 28
1-32 3/26/99 <3 <] <{ <] g
6/22/99 11 <] <] <l 11
[-33 5/26/99 <3 <1 <] <1 0
6/22/99 17 3 ] <1 21
I-34 5/26/99 9 <] <1 <] 9
6/23/99 9 3 I <l 13
1-35 5/27/99 il 49 150 23 233
6/23/99 <3 <] <] <] 0
7/27/99 6 1 <1 <l 7
8/17/99 11 2 <] <] 13
1-36 5/26/99 26 15 10 <l 51
6/23/99 20 5 2 <1 27
1-37 5/27/99 13 5 170 <l 188
6/22/99 <3 3 43 <] 46
7/27/99 3 3 11 <1 17
8/17/99 10 3 5 <1 18
1-38 5/27/99 9 34 31 <1 74
6/23/99 9 15 8 <1 32
7/27/99 <3 6 7 <l 13
8/16/99 2 7 9 <1 18
1-39 5/27/99 <3 17 73 23 113
6/23/99 <3 26 220 <l 246
7/127/99 <3 3 2 <] 5
8/17/99 <1 3 3 <] 6
140 5/27/99 <3 130 810 140 1,080
6/23/99 3 22 12 <1 37
7/27/99 <3 7 16 <1 23
8/17/99 2 14 S0 <l 66
141 5127199 <3 23 560 53 636,
6/23/99 <30 27 330 <10 357
7/27/99 <3 6 32 <| 38
8/17/99 <l 10 40 <l 50
142 5127199 <3 4 31 <] 35
6/23/99 <3 3 33 <] 36
143 5/27/99 120 210 79 <l 409
6/23/99 15 11 4 <] 30
7127199 3 2 3 <l g
8/17/9% 2 2 1 <1 3
144 5127199 120 16 1 <l 137
6/23/99 23 8 2 <i 33
7127199 20 7 <] <l 27
8/17/99 15 4 <] <l 19
Notes:

1. Results for RW7 and RW8 on 1/27/99 are not considered valid due fo inadequate purging prior to sample collection.
2. Total Chlorinated Aliphatics (CACs) = sum of tetrachloroethene, trichloroethene. cis-1,2-dichloroethene, and vinvl chloride concentrations.
3. For computation of Total Chlonnated Aliphatics (CACs), all non-detect values were assumed to be zero.
4. Data are considered suspect. and the wells were re-sampled on 5/26/99 or 6/3/99.
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Site Project Name: Landfii Site 11
Site Location: Naval Submarine Base, Kings Bay, Georgia
Client Name: Bechtel Environmental (Oak Ridge, Tn office)

Project Number 22567625
Laboratory Project Name:BEC991
Laboratory Address: 3838 Sterling Street

Analytical Laboratories of Florida: Field Screening Data

Page 1 of 4

Field Chemist: Dale A4Sch

Signatwe:

Client Contact: Mark Gage (423—-220—2889) Cocoa, Florida 32928 Date: ? > 9 7
Analysis Methodology: EPA 8021 (Subset) (800) 859 — 2384 FDEP QAP Nufiber/920332G
Target Concentration Levels in Parts per Billion
Compound
Field Laboratory Number wW-01 W-02 W-02 Duplicate W-03 W-04 ~ W-0s
Field Number!] GP-01 @27 — 30 . GP-01@24- 271 GP-01 @24 - 271 GP-01 @ 21 - 24 #. GP-02 @27 - 30 | GP-02@24 - 27H.
Matrix: Water Water Water Water Water Water
Sample Size: 0.5/0.25 mi 0.5/0.025 mi 0.5/0.025 m| 0.5/0.05 mi 0.25 mi T 0025 mi
Sample Collection / Anaiysis Date: 8/31/99 8/31/99 8/31/99 8/31/99 8/31/99 - G
Vinyl chlatide 20U 400U 400U 200U 40U T
1,1-Dichloroethene 20U 400 U 400U 200U 40U
trans—1,2-Dichloroethene 20U 400 U 400 U 200U ‘4 40U
cis—1,2~-Dichloroethene 20U 400 U 400 U 200U TTa0uU T T T e
Trichloroethene 270 940 920 200U 190
Perchioroethene 1200 19,000 18,000 14,000 2600 |
Benzene 20U 400U 400 U 200U 40U
Chlarobenzene 20U 400U 400 U 200U 40U
Field Laboratory Number] W=06 W-06 Spike W=07 W-08 W=09 wW-10 = 7
FieldNumber] GP-02@21-24%t | GP-02@ 21 — 24 & GP~03@ 27 — 30 GP-03 @24 - 27 1. GP-03 @ 21 — 24 ft. GP-04@27 - 30ft
T ~ Matrix; Water Water & 1000 ppb Water Water — Water Water
} Sample Size: 01 mi 01 ml 0.25 mi 05 mi T o ml 05 mi
Sample Collection / Analysis Date: 8/31/99 8/31/99 8/31/99 8/31/99 8/31/09 | T gj3ijes
Vinyl chioride 100U 1061 (106.1 % Rec.) 40U 20U ioU 20U
1,1~ Dichioroethene 100 U 9630 (96.4 % Rec.) 40U 20U 10U 20U
trans—1,2-Dichloroethene 100U 9749 (97.5 % Rec.) 40U 20U 10U 20U
cis—1,2—-Dichloroethene 100U 10138 (101.4 % Rec.) 400 200 00 T T T
Trichloroethene 100U 10120 (101.2 % Rec)) 40 20U 10U 20U
Perchloroethene 2400 34085 (100.5 % Rec.) 1700 300 400 95
Benzene 100U 9350 (93.5 % Rec) 40U 20U 10U T T 20U
Chlorobenzene 100U 9752 (97.5 % Rec.) 40U 20U 10U 20U B
Field Laboratory Number W-11 Ww-12 W-13 w-14 W-15 - w-16
Field Number] GP-04 @ 24 - 271 GP-04 @ 21 - 24 1. GP-05@ 27 - 30 . GP-05 @ 24 — 27 1. GP-05@ 21 - 24 & GP-06 @ 27 - 30 ft.
Matrix: Water Water Water Water _Water 1 Water
Sample Size:| 10 ml 10 mi 5mi 1 ml 1 mi 2mi
Sample Collection / Analysis Date: 8/31/99 8/31/99 8/31/99 8/31/99 8/31/99 8/3 1/99 .
| Vinyl chioride 1U 10 20 10U 10U 5U
1,1-Dichloroethene 1U 1U 2U 10U 10U 54
trans—1,2—Dichloroethene 10 | 1U 2U iou 10U | _s5u
cis—1,2-Dichloroethene 1u 1Y 2U 10U 10U 5U
Trichloroethene 1ty ] 1U 8 10U [ P 11 B 45
Perchloroethene 4 2 53 69 29 72
Benzene 1U 1U 2U 10U 10U 5U
Chlorobenzene v ARY) 2U 10U [ I 1 1 * S S 5u

Note(s):

FDER Data Qualifier Codes (Document Reference: DER QA~001/92) Section 10.0 Table 10.2. per Mr. Schamp's data review.

U = Indicates thatthe compoundwas analyzed for but not detected at the quantitation limit. The value associated with the qualifier
shall be the method detection fimi.




Site Project Name: Landfill Site 11

Analytical Laboratories of Florida: Field Screening Data

Site Location: Naval Submarine Base, Kings Bay, Georgia
Client Name: Bechta! Environmental (Oak Ridge, Tn.}
Client Contact: Mark Gage (423—220-2889)

Analysis Methodology: EPA 8021 (Subset)

Project Number:22567 - 625
Laboratory Project Name:BEC891
Laboratory Address: 3838 Sterling Street

Cocoa, Fiorida 32926
(800) 859 — 2384

Page 2 of 4

Field Chemist: Dale A. Schargp

Signature:

(Dratt copy ufffess sjgnature is present

Date: y/ J/ g5

FDEP QAP Nufber: 820332G

Note(s):

FDER Data Qualifier Codes (Document Reference: DER QA-001/92) Section 10.0 Table 10.2. per Mr. Schamp's data review.

U = Indicates that the compound was analyzed for but not detected at the quantitation fimi. The value associated with the qualifier
shall be the method detection limit.

Target Concentration Levals in Parts per Billion T T }
Compound
Field Laboratory Number] w-17 W-18 W-19 W-20 w-21 W-22=
FieldNumber|  GP-08 @ 24 — 27 t. GP-08 @ 21— 24 ft GP-07@ 27 — 301t GP-07 @ 24— 27 f. GP-07 @ 21 — 24 1. GP-07 @ 18 - 21f.
Matrix: Water Water Water Water Water T Water
Sample Size: 3ml 1 ml 0.5 mi 2'mi 2mi T T 1omi T
L Sample Cotlection ] Analysis Date: 8/31/69 8/31/99 8/31/99 8/31/09 8/31/99 8/31/9%
Vinyl chioride 3U 100 20U 50 50 2 ]
1,1-Dichloroethene U 10U 20U 5U 5U 11U
trans—1,2-Dichloroethene 33U iou 20U 5U 5U 2
cis—1,2~Dichloroethene 3U 10U 26 5U 9 B Y T
Trichloroethene 23 10U 44 7 11 17
Perchloroethene 41 61 100 48 27 [ 6z -
Benzene 3y io0U 20U 5U 5U 1U
Chlorobenzene 3u 10U 20U 5U 5U 1U
Field Laboratory Number W-23 W-24 W-24 Duplicate W-25 W-26 W-27
Field Number:] ~ GP-08 @ 27 — 30 ft. GP-08@24 - 271 GP-08@ 24 - 271 GP-08 @ 21 — 24 ft. GP-08@ 15 - 18 ft. GP-08 @ 11 - 14ft.
Matrix: Water Water Water Water Water Water ~—
Sample Size: 1 mi 1mi 01iml 0.1 ml 0.5ml B 05ml
Sample Collection / Analysis Date: 9/1/99 9/1/99 9/1/99 9/1/99 9/1/99 9/1/a8
Vinyl chloride i0U 10U 100U 100 U 20U 200
1,1-Dichloroethene i0U 10U 100U 100U 20U 20U
trans—1,2-Dichloroethene 10U 10U 100U 100U 20U 20U
cis~1,2—-Dichloroethene ioU 10U 100U 100U 20U %50~
Trichloroethene 97 o0U 100y 100U 20U 20
Perchloroethene 500 2300 2500 3400 780 560
Benzene 10U 0U 100U 100U 20U TV
Chlorohenzene 10U 10U 100U 100U 20U 20U
Field Laboratory Number W-27 Spike w-28 W-29 W-30 W=31 w-32
Field Number] GP-08@ 11— 14 f. GP-09@ 27 - 301 GP-09@ 24 - 271t GP-09 @ 21 — 24 ft. GP-09 @ 15 — 18 1. GP-09@ 11 - 14ft.
Matrix: Water & 200 ppb Water Water Water Water Water
Sample Size; 0.5ml 0.1 ml 0.01 mi 0.01 mi 0.1 ml 005ml
Sample Collection / Analysis Date: 9/1/99 9/1/99 9/1/88 8/1/99 9/1/99 919
inyl chloride 212 (106.1 % Rec.) 100U 1000U 1600 U 100 U 2060 "
1,1-Dichloroethene 170 {85.0 % Rec)) 100U 1000 U 1000 U 100U 200 U
trans—1,2—Dichloroethene 206 (103.3 % Rec.) 100U 1000 U 1000 U 100U 200U
cis—1,2-Dichloroethene 230 (115.0 % Rec.) 100 U 1000U 1000U o0 U 00U T
Trichloroethene 216 (97.6 % Rec.) 480 1000 U 1000 U 100U 200U
Perchloroethene 732 (87.3 % Rec)) 3400 48,000 36,000 2700 T a000
Benzene 220 (110.2 % Rec.) 100 U 1000 U 1000 U 100U 200 U
Chlcrobenzene 192 (95.8 % Rec.) 100U 1000 U 1000 U 100U 1 200 U
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Site Project Name: Landfill Site 11

Site Location: Naval Submarine Base, Kings Bay, Georgia
Client Name: Bechtel Environmental (Oak Ridge, Tn.)
Client Contact: Mark Gage (423~220-2889)

Analysis Methodology: EPA 8021 (Subset)

Project Number:22567 625

Laboratory Project Name:BEC991

Laboratory Address: 3838 Sterling Street
Cocoa, Florida 32926
(800) 859 — 2384

Analytical Laboratories of Florida: Field Screening Data

Field Chemist: Dale

Signature:

(Dratt copy unless gigngture is
Date: q /,‘L 7 9 9

presen

FDEP QAP Nufdber: 520332G

Target Concentration Levels in Parts per Billion
Compound
Field Laboratory Number W-33 W-34 W-35 W-36 W-37 1 T W-3¢
FieldNumber| GP-10@ 27 — 30 &t GP-10@ 24 - 27 R, GP-10@ 21— 24 f. GP-10@15- 18t GP-10@ 11 - 141, GP-11 @27 - 30ft
Matrix: Water Water Water Water Water Water -
Sample Sze: 0.005 ml 0.002 mi 0.005 ml 0.03mi 0.05 mi ~ o2m
Sample Collection / Analysis Date: 9/1/89 8/1/99 9/1/69 9/1/8% 9/1/99 _eijes T
Vinyl chloride 2000 U 50000 20000 3330 200U VI
1.1—-Dichloroethene 2000 U 5000 U 2000U 333U 200U 50 U
tans—1,2-Dichloroethene 2000V 5000 U 2000 U 333U 200U 50U
cis—1,2—Dichloroethene 2000 U 5000 U 2000 U 333U 2000 T T Ts0U T
Trichloroethene 2000U 5000 U 2000 U 333U 200 U 50 U
Perchioroethene 99,000 85,000 49,000 11,000 5000 — 006
Benzene 2000U 5000 U 2000U 333U 200U 50 U
Chlorobenzene 2000U 5000 U 2000 U 333U 200U 50 U
Field Laboratory Number W-39 W-40 W=41 W-42 W-43 W-ga =
.. ... FieldNumber: GP-11@24-27H1 GP-11 @ 21 - 241 GP-11@ 15— 18t GP-11 @ 11 - 14 1. GP-12@30-33ft. | GP-12@ 27 - 30k
- Matrix: Water Water Water Water Water T Water
Sample Sze: 2ml 2 ml 5ml 5 mi 10 mi om0 )
Sample Collection / Analysis Date: 9/1/99 9/1/99 9/1/99 9/1/99 9/2/99 _9ejes
Vinyl chioride suU 5U 2U 2U 11U R R U
1,1-Dichloroethene 5U 5U 2U 2U 11U 1U
trans~1,2-Dichloroethene 5U 54U 2V 2U 1U 1uU
cis—1,2-Dichloroethene 5U 5U 2y 2U 10 T 107
Trichloroethene 5U suU 2U 2U 1V 1U
Perchloroethene 400 110 12 10 - 2] | .. .52
Benzene sU 5U 2U 2U 1U 1U
Chiorobenzene 5U 5U 2U 2V 1U v 1y
Field Laboratory Number W-44 Duplicate W-45 W-46 w-47 w-48 W-43
Field Number: GP-12® 27 - 304 GP-12@ 24— 27 4. GP-13 @ 27 — 30f. GP-13@ 24 - 27 #. GP-13@ 21 - 24 1. GP~13 @ 15 — 18t
Matrix: Water Water Water Water Water . Water
Sample Size: 10 m! 10 ml 0.25 ml 0.25 ml 3mi _S5m
Sample Collection / Analysis Date: 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 9/2/89
[Vinyl chloride 10 1U 40U 400 3u 2U
1,1-Dichioroethene 1u iU 40U 40U 3uU 2U
trans—1,2-Dichloroethene 1U 1U 40U 40U 3uU 2y
cis—1,2-Dichloroethene 14 1U 40U 40U 3u 2U
Trichioroethene 1y 1U 40U 40U o 33U - 2y
Perchloroethene 50 2 1800 260 46 4
Benzene 1U 1U 40U 40U 33U 2U
Chlorobenizene 1U _ 1y 40U 40U 3!,_%%#}‘* .2y

Note(s):
FDER Data Qualifier Codes (Document Reference: DER QA -001/92) Section 10.0 Table 10.2. per Mr. Schamp's data review.

shall be the method detection limit.

U = Indicates thatthe compound was analyzed for but not detected at the quantitation limit. The value associated with the qualifier
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Site Project Name: Landfill Site 11

Site Location: Naval Submarine Base, Kings Bay, Georgia
Client Name: Bechtel Environmental (Oak Ridge, Tn.)
Client Contact: Mark Gage (423~220-2889)

Analysis Methodology: EPA 8021 (Subset)

Project Number:225687 - 625

Laboratory Project Name:BEC991

Laboratory Address: 3838 Sterling Street
Cocoa, Florida 32926
(800) 859 — 2384

Analytical Laboratories of Florida: Field Screening Data

Field Chemist: Dalg A.

Signature:

(Dratt copy unlegs signature is pregpnt)
Date: ﬁ/ }/f%?

champ

Page 4 of 4

Note(s):
FDER Data Qualifier Codes (Document Reference: DER QA—001/92) Section 10.0 Table 10.2. per Mr. Schamp's data review.

shall be the method detection limt

U = Indicates that the compoundwas analyzed for but not detected at the quantitation limit. The value associated with the qualifier

FDEP QAP Nuibet: $20332G
Target Concentration Levels in Parts per Billion
Compotind )
Field Laboratory Number W-50 W-561 W-52 W-53 W-54 W-55
Field Number] GP-13@ 11 - 14t GP-14@27- 301t GP-14@24- 271t GP-14@ 21 - 24t GP-14@ 15— 18t GP-14@ 11 - 14ft
Matrix: Water Water Water Water Water Water
Sample Ste: 5 mi 0.1 ml 01 mi 01 ml 0.25 ml o5m
Sample Collection / Analysis Date: 9/2/99 9/2/99 9/2/99 8/2/99 9/2/09 A
Vinyl chiotide 2U , 100U 00U 1000 30U 200 1
1,1~Dichloroethene 2U 100U 100U 100U 40U 20U
trans—1,2-Dichloroethene 2U 100U 100U 00U 40U 20 U
cis—1,2~Dichloroethene 2U 100U foo U 100U 20U - 201 —
Trichloroethene 2U 100 U 100 U 100U 40U 20U
Perchloroethene 3 2200 7000 4800 2300 1300
Benzene 2U 100U 100U 100U 40U 20U
Chicrobenzene 2U 1004 100 U 100 U 40U 201
Field Laboratory Number W-58 W-57 W=57 Spike W-58 W-59 A =
Field Number;] GP-15@ 30 - 33 #t. GP-15@ 27 - 30t GP-15@ 27 - 30H GP-15@24 - 271 GP-15@ 21 - 24 %, GP-15@ 15-- 18k |
Matrix: Water Water Water & 400 ppb Water Water Water
Sample Size: 0.5mi 0.25ml 0.25 ml 0.5mi 1 ml 2m
Sample Collection / Analysis Date: 9/2/99 9/2/99 9/2/99 9/2/99 9/2/09 9/2/89
Vinyl chioride 200 40U 420 (105.1 % Rec.) 200 10U 50
1,1-Dichloroethene 20U 40U 413 (103.3 % Rec.) 20U 10U 5U
tans—1,2-Dichloroethene 20U 40U 374 (93.7 % Rec.) 20U 10U 5U ]
cis—1,2-Dichloroethene 20U 30U 423 (105.8 % Rec.) 20U 10U o T 0T T
Trichloroethene 20U 40U 440 (109.9 % Rec.) 20U 10U 5U
Perchloroethene 360 860 1500 {123.4 % Rec.) 550 97 15
Benzene 20U 40U 372 (829 % Rec) 20U 100 5u°
Chlorobenzene 20U 40U 450 {(112.1 % Rec.) 20U 10U 5U
Field Laboratory Number W-61 W-862 W-83 W-64 W-65 N/A -
Field Number:] GP-16 @ 30 - 33 ft. GP-16 @ 27 — 30t GP-16@24 - 271t GP-16 @ 21 — 24t GP-16 @ 15 - 18 . NA
Matrix: Water Water Water Water Water NA
Sample Size: 2mi 1mi 2ml 2ml 2ml NA
Sample Collection / Analysis Date: 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 N/A 777&#
Vinyl chloride 5U 10U 5U 5U 5U N/A
1,1-Dichloroethene 5U oV 5U 5U 5U N/A
trans~1,2—-Dichloroethene 5U 10U 5U 5U s5U __N/A
cis—1,2—Dichloroethene 5U 10U 5U 5U 5U N/A
Trichloroethene 5U 10U 5U 5U 5U B N/A B
Perchloroethene 93 180 360 270 98 N/A
Benzene 5U 10U 5U 5U 5U N/A
Chlorobenzene __5U 10U 5U 5U .54y 1 NA




Environmental Conservation Laboratories, Inc.
4810 Executive Park Court, Suite 211 E'“‘— e

. Jacksonville, Florida 32216-6069
U Laboratories

904 / 296-3007
Fax 904 / 296-6210

www.encolabs.com DHRS Certification No. EB2277

CLIENT : Bechtel Environmental, Inc. REPORT # : JRB8387
ADDRESS: NAS Cecil Field DATE SUBMITTED: September 3, 1999
P.O. Box 171 DATE REPORTED : September 8, 1999

Jacksonville, FL 32215
PAGE 1 OF 4
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ATTENTION: Mr. M. Gage

N o ‘ SAMPLE IDENTIFICATION

Samples submitted and
identified by client as:

ey

Site 11 Kings Bay ! ce ;

#1 - GP-01 @ 10:06 (08/31/99) Qq-27/)
#2 - GP-09 @ 10:35 (09/01/99) (2¢-57/)

PROJECT MANAGER , )jaﬂ J M
‘ ~ Scott D. Martin




ENCO LABOKRATORIES
. REPORT # : JRB387
DATE REPORTED: September 8, 1999

PROJECT NAME : Site 11 Kings Bay
PAGE 2 OF 4

RESULTS OF ANALYSIS

/ .5 ’
EPA METHOD 8021 - 2¢-27) (4-27
VOLATILE ORGANICS GP-01 GP-09 Units
Dichlorodifluoromethane 50 U D1 100 U D2 pg/L
Chloromethane 100 U D1 200 U D2 ug/L
Vinyl Chloride 50 U D1 100 U D2 #g/L
Bromomethane 50 U. D1 R 100 U D2 #g/L
Chloroethane 100U 'D1 . 200 U D2 ug/L
Trichlorofluoromethane 100U D1 . o 200 U D2 ug/L
1,1-Dichloroethene S0 U D1 o 100 U D2 pug/L
Methylene Chloride 100 U D1 200 U D2 ug/L
t-1,2-Dichloroethene S0 U D1 100 U D2 ug/L
1,1-Dichloroethane 50 U. D1 - 100 U D2 ug/L
c-1,2-Dichloroethene 50 U D1 100 U D2 ug/L
.Chloroform 50 U D1 100 U D2 pg/L
1,1,1-Trichloroethane 50 U D1 100 U D2 pug/L
Carbon Tetrachloride 50 U D1 100 U D2 ug/L
1,2-Dichloroethane 50 U D1 100 U D2 pg/L
Trichloroethene 720 D1 510 D2 ug/L
1,2-Dichloropropane 50 U D1 100 U D2 pg/L
Bromodichloromethane 50 U D1 100 U D2 ug/L
c-1,3-Dichloropropene 50 U D1 100 U D2 ug/L
t-1,3-Dichloropropene S0 U D1 100 U D2 ug/L
1,1,2-Trichloroethane 50 U D1 100 U D2 ug/L
Tetrachloroethene 9200 D3 35000 D3 pg/L
Dibromochloromethane ’ 50 U D1 100 U D2 pg/L
Chlorobenzene 50 U D1 100 U D2 pg/L
Bromoform - 50 U D1 100 U D2 ug/L
1,1,2,2-Tetrachloroethane 50 U D1 100 U D2 ug/L
1,3-Dichlorobenzene 50 U D1 100 U D2 ug/L
1,4-Dichlorobenzene 50 U D1 100 U D2 ug/L
1,2-Dichlorobenzene 50 U D1 100 U D2 ug/L
Surrogate: % RECOV % _RECOV LIMITS
63 52-167

Bromofluorobenzene 61
Date Analyzed 09/05/99 09/05/99

U = Compound was analyzed for but not detected to the level shown.
D1 Analyte value determined from a 1:50 dilution.

D2 Analyte value determined from a 1:100 dilution.

.3 Analyte value determined from a 1:500 dilution.

[/ '}



ENCO LABORATORIES

‘ REPORT # : JR8387
DATE REPORTED: September 8, 1999
PROJECT NAME : Site 11 Kings Bay

a PAGE 3 OF 4

RESULTS OF ANALYSIS

EPA METHOD 8021 .-

VOLATILE ORGANICS LAB BLANK Unitsg
Dichlorodifluoromethane 1.0U ug/L
Chloromethane 2.0 U0 ug/L
Vinyl Chloride 1.0 U ug/L
Bromomethane i 100Uy L ug/L
Chloroethane BELE.2.0, 00 ug/L
Trichlorofluoromethane 2.0 UL ‘ ug/L
1,1-Dichlorocethene Ve 1.0.U ug/L
Methylene Chloride 2.0U0 ug/L
t-1,2-Dichloroethene 1.0 U #g/L
1,1-Dichloroethane 1.0.U ug/L
~-1,2-Dichloroethene 1.0U ug/L
nloroform 1.0U0 ug/L
&,l,l—Trichloroethane 1.0 U ug/L
Carbon Tetrachloride P 1.00 ug/L
1,2-Dichloroethane 1.0U0 ug/L
Trichloroethene 1.0 0 pg/L
1,2-Dichloropropane 1.0 0 prg/L
Bromodichloromethane 1.0:Uan- ug/L
c-1,3-Dichloropropene 1.0U ug/L
t-1,3-Dichloropropene 1.0.U0 ug/L
1,1,2-Trichloroethane 1.0 U ug/L
Tetrachloroethene 1.0U0 #g/L
Dibromochloromethane 1.0U0 ug/L
Chlorobenzene 1.0 U0 “g/L
Bromoform ‘ 1.0U ug/L
1,1,2,2-Tetrachloroethane 1.0 U ug/L
1,3-Dichlorobenzene 1.0 0 ug/L
1,4-Dichlorobenzene 1.0 U0 ug/L
1,2-Dichlorobenzene 1.00 ug/L
Surrogate: % RECOV LIMITS
Bromofluorobenzene 62 52-167
Date Analyzed 09/08/99

' : Cdmpound was analyzed for but not detected to the level shown.



ENCO LABORATORIES
REPORT #

DATE REPORTED:

PROJECT NAME

PAGE 4 OF 4

QUALITY CONTROL DATA

e ; % RECOVERY

Parameter MS/MSD/LCS

EPA Method 601/6230D/8010/8021

Methylene Chloride 95/104/ 94
Chloroform 109/114/108
Carbon Tetrachloride 100/100/ 98
Trichloroethene 95/ 96/ 90
Tetrachloroethene P 100/105/100
Chlorobenzene 102/110/ 92

Environmental Conservation Laboratories Comprehensive QA Plan #960038

2

< Less Than

MS = Matrix Spike

MSD = Matrix Spike Duplicate

LCS = Laboratory Control Standard
RPD = Relative Percent Difference

This report shall not be reproduced except in full, without the written
Results for these procedures apply only to

approval of the laboratory.
‘ samples as submitted.

ACCEPT
LIMITS

51-155
63-145
64-146

60-140

' 66-146
70-137

JR8387

September 8,

Site 11 Kings Bay

% RPD ACCEPT
MS/MSD LIMITS
9 29
4 16
<1 21
1 24
5 21
8 19
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Cooler/Crate No.:

Site Name: S e /( HKings Loy ASAS
Delivery Order No.:

SEIR No.:

COC Nu

Lab:

mber, s /
Al e 2ot

Field Logbook No.:
Logbook Pg. No.:

MA Gas e
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Print Sig

Sampled by: rint Sign HM
Legend SAMPLE TYPE MATRIX QC LEVELS I
PSB  Preservative Blank BLS Blind Spike AR Air SBS Subsurface Soit PTW Potable Water | S Sample Results and QC
FOP Field Duplicate BLB Blink Blank FLO Flora SED Sediment SEP Seeps C Reported
ENV Environmental PTS Point Source FAU Fauna SFS Surface Soil SOL  Solid D Sample results, QC and raw data reported
FDB Field Blank FRP Field Replicate | GWT  Groundwater ~ SPW Surface Water WWT Waste Water | E Sample resuts, blanks, and calibration reportred
GEO Gentechnical Sample RSB Rinsate Blank LCH Leachate SLG SlUdge SLW Solid Waste S Screening level analysis
MXI) Matsix Spike Duplicate SPL Split OiL Oil SST Surface Water Storm Event
MXS Matrix Spike TRP Trip Blank
Station ID | BEI Sample Sample Matrix Collection Container ID Preservative Pay Item | Parameter Priority QC Code
iD Type Code Date/Time
GF-00(27-30") | eV |Guor [2-31-12 fosso| o102 | Mowe- o2/ 3
(94-27) 604
(- 241 ) (035
. 4 v o
&@P-0% [C27-35") /265
( 249-27') 720
¥ [(2/-2v° v Y /4o 4 v LB \
RELINQUISHED BY FSECEIVED BY D,?Ti TIME REASON FOR TRANSFER COMMENTS/INST, UCT|_(_)7ZS
P AKX NI pao | 9/3/95 ety my /b)) JOnsite [zb
B e A / ; SARES
Gl Dtz dplcot~ 4 Soif
CONTAMINATION YES | NO
Radiological 4
Chemical vV

Shipper:

M

Ship to:

Airbill No. ﬁ/ﬁ Traffic Report No /'U%-
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Site Project Name: Landfill Site 11

Site Location: Naval Submarine Base, Kings Bay, Georgia
Client Name: Bechtel Environmental (Oak Ridge, Tn office)
Client Contact: Mark Gage (423—220-2889)

Analysis Methodology: EPA 8021 (Subset)

Project Number:22567 625
Laboratory Project Name:BEC991

Laboratory Address: 3838 Sterling Street
Cocoa, Florida 32926

(800) 859 —

2384

Analytical Laboratories of Florida: Field Screening Data

Page 1 of 4

Field Chemist: Dale A. Sghal

Signature:

(Draft copy urflesg sigpature is presepl)

Date: 2 ? 7

FDEP QAP Fidmbef: 920332G

Target Concentration:Levels in Parts per Billion
Compound ) : :
Field Laboratory Number W-01 W-02 W-02 Duplicate W-03 W-04 W-05
Field Number: GP-01 @27 - 30t GP-01 @ 24 — 27 . GP-01 @24 — 271 GP-01@ 21 - 241t GP-02 @ 27 - 30 # GP-02 @ 24 - 27 ft.
Matrix: Water Water Water Water Water Water
Sample Size: 0.5/0.25 mi 0.5/0.025 ml 0.5/0.025 mi 0.5/0.05 ml 0.25 ml 0025 ml
Sample Collection / Analysis Date: 8/31/99 8/31/09 8/31/99 8/31/99 8/31/99 8/31/99
| Vinyl chloride 20U 400 U 400U 200U 40U 400U )
1,1 ~Dichloroethene 20U 400 U 400U 200 U 40U 400 U
trans—1,2—Dichloroethene 20U 400 U 400 U 200U 40U 400U
cis—1,2—Dichloroethene 20U 400 U 400 U 200U 40U 400U
Trichloroethene 270 940 4D 920 200U 190 480
Perchioroethene 1200 16,000 18,000 14,000 2600 7700 o
Benzene 20U 400 U 400U 200U 40U 400 U
Chlorobenzene 20U 400 U 400U 200U 40U 400 U
Field Laboratory Number W-08 W-06 Spike w-07 W-08 W-09 W-10
Field Number:|  GP-02 @ 21 — 24 ft. GP-02@ 21 - 24 f GP-03 @ 27 — 30 ft. GP-03@ 24— 271 GP-03 @ 21 - 24 ft. GP-04 @ 27 — 30t
Matrix: Water Water & 1000 ppb Water Water Water Water
Sample Size: 0.1 ml 0.1 ml 0.25 ml 0.5 mi 1.0 ml 05 m
Sample Coliection / Analysis Date: 8/31/99 8/31/99 8/31/99 8/31/96 8/31/99 8/31/99
Vinyl chloride 100U 1061 (106.1 % Rec.) 40U 20U o0U 20U
1,1—Dichioroethene 100U 9639 (96.4 % Rec.) 40U 20U 10U 20UV
trans~1,2-Dichloroethene 100U 9749 (97.5 % Rec.) 40U 20U 10U 20U
cis—1,2—Dichloroethene 100U 10138 (101.4 % Rec.) 40U 20U iU 20U
Trichloroethene 100y 10120 (101.2 % Rec.) 40 20U 1ouU 20U
Perchloroethene 2400 34085 (100.5 % Rec.) 1700 300 400 95 ]
Benzene 100U 9350 (93.5 % Rec.) 40U 20U 10U 20U
Chlorobenzene 100U 9752 (97.5 % Rec.) 40U 20U 10U 20U
Field Laboratory Number W-11 W-12 W-13 W-14 W-15 W-16
Field Number: GP-04 @ 24 - 27 1t GP-04 @ 21 — 24 ft. GP-05@ 27 - 301t GP-05@ 24 — 27 ft. GP-05 @ 21 — 24 ft. GP-06 @ 27 — 30 ft.
Matrix: Water Water Water Water Water Water
Sample Sze: 10 ml 10 mi 5 ml 1iml 1ml 2ml
Sample Collection / Analysis Date: 8/31/99 8/31/99 8/31/99 8/31/99 8/31/99 8/31/9¢ |
Vinyl chioride 1U 1U 2U 100 10U 5U
1,1-Dichloroethene 1U 1U 2U 1ou iouU 5U
trans—1,2—Dichloroethene 1U 1U 2U 10U iouv ! 5U
cis—1,2—-Dichloroethene 1U 1U 2U 10U 10U 5U
Trichloroethene 1U Y 8 10U 1oy ot 4
Perchloroethene 4 2 53 69 29 72
Benzene 1U 1U 2U 10U 10U 5U
Chlorobenzene 1U 1U 2U i0U 10U L -1t

Note(s):

FDER Data Qualifier Codes (Document Reference: DER QA—001/92) Section 10.0 Table 10.2. per Mr. Schamp’s data review.

U = Indicates that the compound was analyzed for but not detected at the quantitation limit. The value associated with the qualifier
shall be the method detection limit.




Site Project Name: Landfill Site 11

Analytical Laboratories of Florida: Field Screening Data

Site Location: Naval Submarine Base, Kings Bay, Georgia
Client Name: Bechtal Environmental (Oak Ridge, Tn.)
Client Contact: Mark Gage (423-220-2889)

Project Number:22567 625
Laboratory Project Name:BEC991

Laboratory Address: 3838 Sterling Street
Cocoa, Florida 32926

Page 2 of 4

Field Chemist: Dale A. Scham

Signatue:
(Draft copy unless sj

))fas

Date: /7"

Analysis Methodology: EPA 8021 (Subset) (800) 859 ~ 2384 FDEP QAP NusbBer: 520352G
Target Concentration Levels in Parts per Billion
Compound -
Field Laboratory Number W-17 w-18 W-19 W-20 W-21 W-22
FieldNumber| GP-06 @ 24 — 27 ft. GP-06 @21 - 24 % GP-07@27 - 30 % GP-0T @24 - 27 GP-07 @21 - 24t GP-07@ 18 - 21 ft. _
Matrix: Water Water Water Water Water Water 1
Sample Size: 3 ml 1ml 05ml 2 mi 2 mi om
Sample Collection / Analysis Date: 8/31/99 8/31/99 8/31/99 8/31/99 8/31/99 8/31/99
inyl chloride au 10U 20U 5U 5U 3
1,1-Dichloroethene 3uU 10U 20U 5U 5U 11U
trans—1,2—Dichloroethene 3U 10U 20 U 5U 5U 2
cis—1,2~-Dichloroethene 3y 10U 26 5U 9 24 N
Trichloroethene 23 10U 44 7 11 17
Perchloroethene 41 61 100 48 27 T 82 ;
Benzene 3u iou 20U s5uU 5U 1U
Chlerobenzene 3y 1oy 20U 5U 5U 1U
Field Laboratory Number w-23 W-24 W-24 Duplicate W-25 W-26 W-27
FieldNumber:] GP-08 @ 27 — 30 ft. GP-08 @ 24 ~ 27 H. GP-08@ 24 - 271 GP-08 @ 21 - 24, GP-08@ 15— 18 GP-08@ 11— 14ft
Matrix: Water Water Water Water Water Water 7
Sample Size: 1ml 1ml 0.1 mi 0.1 ml 0.5 m! 05m
Sample Collection / Analysis Date: 9/1/99 " 9/1/99 9/1/99 9/1/99 9/1/98 9/1/98
Vinyl chloride 10U 10U 1000 100U 200 200
1,1-Dichloroethene 10U iouU 100U 100U 20U 20U
trans—1,2— Dichloroethene 10U 10U 100U 100U 201 20U
cis—1,2—Dichloroethene 10U 10U 100U 100U 200 T 20U T
Trichloroethene 97 10U 100U 100U 20U 20
Perchloroethene 500 2300 2500 3400 780 560
Benzene 10U 10U 100U 100U 30U —%ou
Chlorobenzene 10U 10U 100U 100 U 20U 20U
Field Laboratory Number W-27 Spike . w-28 W-29 W-30 W-31 w-32
Field Number] GP-08@ 11~ 14 GP-00 @ 27 - 30R GP-00 @ 24 — 27t GP-00@ 21 — 24 & GP-09@ 15— 18# GP-09 @ 11 - 141
Matrix: Water & 200 ppb Water Water Water Water Water
Sample Size: 0.5mi 0.1 ml 0.01 ml 0.01 ml 01 ml 0.05mi
Sample Collection / Analysis Date: 9/1/99 9/1/99 9/1/99 9/1/99 9/1/99 9/1/99
Vinyl chloride 212 (106.1 % Rec)) 100U 000U 1000 U 100U 200U
1,1-Dichloroethene 170 (85.0 % Rec.) 100 U 1000 U 1000 U 100U 200U
trans—1,2-Dichioroethene 206 (103.3 % Rec) 100U 1000 U 1000 U 100U 200U
cis—1,2—Dichloroethene 230 (115.0 % Rec.) 100U 1000 U 1000 U 1000 00U
Trichioroethene 216 (97.8 % Rec)) 480 1000U 1) 1000 U 100U 200U
Perchioroethene 732 (87.3 % Rec.) 3400 48,000 45 o0t 36,000 2700 4000
Benzene 220 (110.2 % Rec.) 100U 1000 U 1000 U 100U 200U
Chlorobenzene 192 (95.8 % Rec.) 100U 1000 U 1000 U 100U 200 U

Note(s):

FDER Data Qualifier Codes (Document Reference: DER QA~001/92) Section 10.0 Table 10.2. per Mr. Schamp’s data review.

U = Indicates that the compoundwas analyzed for but not detected at the quantitation limt. The value associated with the qualifier
shall be the method detection limit.
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Site Project Name: Landfill Site 11

Site Location: Naval Submarine Base, Kings Bay, Georgia
Client Name: Bechtel Environmental (Oak Ricge, Tn.)
Client Contact: Mark Gage (423-220-2889)

Analysis Methodology: EPA 8021 (Subset)

Project Number:22567 - 625

Laboratory Project Name:BEC991

Laboratory Address: 3838 Sterling Street
Cocoa, Florida 32926
(800) 859 — 2384

Analytical Laboratories of Florida: Field Screening Data

Page 3 of 4

Field Chemist: Dale A. Schamp

Signatur
(Draft copy unless sign

Date: ‘i L

FDEP QAP Nurdber: 920332G

Target Concentration Levels in Parts per Billion 1
Compoiind :
Field Laboratory Number W=33 W-34 W=35 W-36 W-37 W-38 e
Field Number;] GP-10@ 27— 30ft. GP-10@ 24 - 27 1. GP-10@ 21 - 24 ft. GP-10@ 15— 181t GP-10@ 11 — 14 1. GP-11 @ 27 — 30ft.
Matrix: Water Water Water Water Water Water
Sample Size: 0.005 mi 0.002 mi 0.605 mi 0.03 mi 0.05 ml oz2m T
Sample Collection / Analysis Date: 9/1/99 9/1/99 9/1/99 9/1/99 9/1/99 9/1/99
Vinyl chloride 2000 U 5000 U 20000 333U 200U soU
1,1~ Dichloroethene 2000 U 5000 U 2000 U 333U 200U 50U
trans—1,2—-Dichloroethene 2000U 5000V 2000U 333U 200 U 50U
cis—1,2~Dichloroethene 2000 U 5000 U 2000 U 3330 200U 500
Trichloroethene 2000 U 5000 U 2000V 333U 200 U 50 U
Perchloroethene 99,000 85,000 49,000 11,000 6000 2000
Benzene 2000V 5000 U 2000 U 333U 200U 50U
Chlorobenzene 2000V 5000 U 2000U 333U 200 U 50 U
Field Laboratory Number W-39 W-40 w-41 W-42 W-43 W-44
Field Number: GP-11 @ 24 —- 27 GP-11 @ 21 ~ 24 f. GP-11 @ 15 - 18 . GP-11@ 11— 141t GP-12 @ 30 — 33 ft. GP-12 @ 27 - 30 ft.
Matrix: Water Water Water Water Water Water
Sample Size: 2ml 2mi 5ml 5ml 10 mi 10 ml
Sample Collection / Analysis Date: 9/1/99 9/1/99 9/1/99 9/1/98 9/2/99 9/2/99
Vinyl chloride 5U 5U 2U 2U 1U 1U
1,1-Dichloroethene s5U 5U 2U 2U 1U 1U
trans—1,2—Dichloroethene 5U 5U 2U 2U 1U tu -
cis—1,2—Dichloroethene 5U 5U 2U 2U 10U 11U
Trichloroethene 5U 5U 2U 2U 1U 1U
Perchloroethene 400 110 12 10 2 52
Benzene 5U 5U 2U 2U 1U 1U
Chlorobenzene 5U 5U 2U 2V 1U 1y B
Field Laboratory Number W-—44 Duplicate W-45 W-46 w-47 W-48 W-49
Field Number; GP-12 @ 27 - 30f. GP-12 @ 24 — 27 1. GP-13 @ 27 — 301t GP-13 @ 24 ~ 27 ft. GP-13 @ 21 — 24 #. GP-13 @ 15 — 18 ft
Matrix: Water Water Water Water Water e Water o
Sample Size: 10 ml 10ml 0.25 mi 0.25 ml 3ml 5mi
Sample Collection / Analysis Date: 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 9/2]99
Vinyl chloride 10U 1U 40U 40U 3U 2U
1,1-Dichloroethene 1U 11U 40U 40U 3uU 2U
trans—1,2-Dichloroethene 1U 1U 40U 40U 3U 2U o
cis—1,2—Dichloroethene 1U 1U 40U 40U 3U 2U
Trichloroethene 1U 1U 40U 40U 3U 2U B
Perchloroethene 50 2 1800 260 46 4
Benzene 1U 1U 40U 40U 3U 2U
Chlorobenzene 1U 1U 40U 40U 33U 2U

Note(s):

FDER Data Qualifier Codes (Document Reference: DER QA—001/92) Section 10.0 Table 10.2. per Mr. Schamp's data review.
U = Indicates that the compound was analyzed for but not detected at the quantitation limit. The value associated with the quaiffier

shall be the method detection limit.
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Site Project Name: Landfill Site 11

Site Location: Naval Submarine Base, Kings Bay, Georgia
Client Name: Bechtel Environmental (Oak Ridge, Tn)
Client Contact: Mark Gage {423—-220-2889)

Analysis Methodology: EPA 8021 (Subset)

Project Number:22567-625

Laboratory Project Name:BEC991

Laboratory Address: 3838 Sterling Street
Cocoa, Florida 32926
(800) 859 — 2384

Analytical Laboratories of Florida: Field Screening Data
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Signature:
(Draft copfﬁles signaturé s pr
Date: Dl IJ

FDEP QAP Ndmbkr: 920332G

Note(s):

FDER Data Qualifier Codes (Document Reference: DER QA—001/92) Section 10.0 Table 10.2. per Mr. Schamp’s data review.

U = Indicates that the compound was analyzed for but not detected at the quantitation limi. The value associated with the qualifier
shall be the method detection limit.

Target Concentration Levels in Parts per Billion I
Compound : . o |
Field Laboratory Number W-50 W-51 W-52 W-53 W-54 W-55 !
FieldNumber| GP—13@ 11— 14 f GP-14 @ 27 — 30, GP-14@24 - 27H GP-14@ 21— 241 GP-14@ 15— 18#. GP-14@11- 11f
Matrix: Water Water Water Water Water Water '
Sample Size: 5ml 0.1 ml 0.1 ml 0.1 ml 0.25 ml 0.5mi
Sample Collection / Analysis Date: 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 :
ﬁm chioride 20 100U 100U 100U 20U 200
1,1-Dichloroethene 2U 100 U 100U 100U 40U 20U
trans—1,2—Dichloroethene 2U 100 U 100U 100U 40U 20U
cis—1,2—Dichlorosthene 2u 100U 100 U 100 U 40U 20U T
Trichloroethene 2V 100U 100U 100U 40U 20U
Perchloroethene 3 2200 7000 4800 2300 1300
Benzene 2U 100U 100U 100U 40U 20U
Chlarobenzene 2U 100U 100U 100U 40U 20 U
Field Laboratory Number W-56 W-57 W-57 Spike W-58 W--59 W-60
Field Number:] GP-15@ 30 - 33t GP-15 @27 - 30f. GP-15@ 27 - 30ft. GP-15@ 24 - 27 1. GP-15@ 21 — 24 ft. GP-15@ 15 - 18t
Matrix: Water Water Water & 400 ppb Water Water Water )
Sample Stze: 0.5ml 0.25 ml 0.25 ml 0.5 mi 1 mi 2m
Sample Collection / Analysis Date: 9/2/99 9/2/99 9/2/99 _ 9/2/99 9/2/99 ~ 9/2/99 B
Vinyl chloride 200 00U 420 (105.1 % Rec.) 20U 10U T B5U T
1,1-Dichloroethene 20U 40U 413 (103.3 % Rec.) 20U 10U 5U
trans—1,2—Dichloroethene 20U 40U 374 (93.7 % Rec.) 20U 10U 5U
cis—1,2—Dichloroethene 20U 40U 423 (105.8 % Rec.) 20U 10U 5U
Trichloroethene 20U 40U 440 (109.9 % Rec.) 20U 10U 5U
Perchloroethene 360 960 1500 (123.4 % Rec)) 550 97 15
Benzene 20U 40U 372 (92.9 % Rec.) 20U iou 5U I
Chlorobenzene 20U 40U 450 (112.1 % Rec.) 20U 10U 5U i
Field Laboratory Number W=61 W-62 W-63 W—64 W—65 NA T
FieldNumber:] GP-16 @ 30 — 33 ft. GP-16 @ 27 - 30 #. GP-16 @24 - 271 GP-186 @ 21 — 24 #. GP-16 @ 15 — 18 .  N/A
Matrix: Water Water Water Water Water - N/A ‘
Sample Size: 2ml 1ml 2ml 2 mi 2 mi NA T i
Sample Collection / Analysis Date: 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 N/A i
[Vinyf chloride 5U i0U 50U 50 50 N/A~
1,1 Dichloroethene 5U iou 5U 5U 5U N/A ‘
frans—1,2—Dichloroethene 5U 10U 5U 5U 5U N/A :
cis—1,2—Dichloroethene 50 10U 5U 5U 5U N/A |
Trichloroethene 5U 10U 5U 5y 5U N/A :
Perchlorcethene 93 180 360 270 98 NA b
Benzene 5U 10U 5U 5U 5U N/A i
Chlorobenzene 5U 10U 5U 5U 5U N/A ‘ }
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v (Continued) Page 2 ot "2~
Sample Matrix Collection
Station ID | BEI Sample ID Type Code Date/Time | Container ID Preservative | Pay ltem | Parameter QC Lavel
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This package conforms to the conditions and limitations specified in 49 CFR 173.421 for excepted radioactive material, limited quantity, n.o.s., UN2910.
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CHAIN OF cUS§DY RECORD

_of __
B>y |SteName <o/ [0 S A Mg SEIR No.: —
<rH Delivery Order No.: COC Number, 3. ‘& 7
W Cooler/Crate No.: Lab: L 2
' Field Logbook No.:
Logbook Pg. No.:
Y i ’ - ,"; ( V \,
1/va‘ .r') ,"i ( J L ! I/ / - s m—
Sampled by: Print Sign Print Sign
Legend SAMPLE TYPE MATRIX QC LEVELS
PSB Preservative Blank BLS Blind Spike AIR Air SBS Subsurface Soil PTW Potable Water | S Sample Results and QC
FDP Field Duplicate BLB Blink Blank FLO Flora SED Sediment SEP Seeps C Reported
ENV Environmental PTS Point Source FAU Fauna SFS Surface Soil SOL Solid D Sample results, QC and raw data reported
FDB Field Blank FRP Field Replicate GWT  Groundwater  SPW Surface Water WWT Waste Water | E Sample resuts, blanks, and calibration reportred
GEO Geotechnical Sample RSB Rinsate Blank | LCH Lgachate SLG Sludge SLW Solid Waste S Screening level analysis
MXD Matrix Spike Duplicate SPL Spiit OlL Oil SST Surface Water Storm Event
MXS Matrix Spike TRP Trip Blank
Station ID | BEI Sample Sample Matrix Collection Container ID Preservative Pay Item | Parameter Priority QC Code
ID Type Code Date/Time
[ ; . e S . - PP /. . ’ g . ;
.'_,.A:,“I— ! Y/ (], " g7 ! / {4 ~a i by A ‘,t"/( V’é-. O 7 /lcf A [ 4 . i
i R C s | e A
. S Ar ..-) v e | e
4 1 L ya A"f ,‘M“M-’“‘ o
SRS e ;
- e 1
oy e st “,_.._-—-u—-"‘""“ I
RELINQL_!ISHEQ BY RECEIVED BY DATE TIME REASON FOR TRANSFER COMMENTS/INSTRUCTIONS
// & /T/ e P [T I i
CONTAMINATION YES | NO
Radiological
Chemical i
i

Ship to: f i

Airbill No.

—

.

Traffic Report No.




This package conforms to the conditions and limitations specified in 49 CFR 173.421 for excepted radioactive material, limited quantity, n.o.s., UN2910.,
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Site Name: 5, /st A5y ay ASE SEIR No.: .
Delivery Order No.: COC Number: Y P
Cooler/Crate No.: lab: _HLP s e o BT
: ‘ Field Logbook No.:
Logbook Pg. No.: T
Sampled by Pnnt Print Sign
Legend SAMPLE TYPE MATRIX QC LEVELS
PSB Preservative Blank BLS Blind Spike AR Air SBS Subsurface Soil PTW Potable Water | S Sample Results and QC
FDP Field Duplicate BLB Blink Blank FLO Flora SED Sediment SEP Seeps C Reported
ENV Environmental PTS Point Source FAU Fauna SFS Surface Soil SOL  Solid D Sample results, QC and raw data reportea
FDB Field Blank FRP  Field Replicate | GWT  Groundwater ~ SPW Surface Water WWT Waste Water | E Sample resuts, blanks, and calibration rexortred
GEO Geotechnical Sample RSB  Rinsate Blank | LCH Leachate SLG Sludge SLW Solid Waste S Screening level analysis
MXD Matrix Spike Duplicate SPL Split OiL Qil SST Surface Water Storm Event
MXS Matrix Spike TRP Trip Blank
Station ID | BEI Sample Sample Matrix Collection Container ID Preservative Pay ltem | Parameter Priority QC Code
ID Type Code Date/T im1e
o2/ (30-33) |eav |Geor |5// Jo§38 01 07| Mo Fea =
L) /
5’7 ~@) 05)% T
v [oy-2%') 03¢
2£o13 {27 30" ) 0730 |
(24 377) 0743 / ;
v (2 -29) ¥ Y V oozs] W v / i
RELINQ\JISHED BY RECEEI)/ED BY DA'I;E/ TIME REASON FOR TRANSFER COMMENTS/INSTRUCTIONS
i ! - ¢ 7 “
LA D WA cha P 5259 [ty s
o N (R AS
CONTAMINATION YES | NO
Radiological L
Chemical 17
Shipper: N n/
{
. . ) L Ay ’c
Ship to: Airbill No. I\ N Traffic Report No./4 /:__;n

t\.’ e
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2 , Sample | Matrix | Collection
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This package conforms to the conditions and limitations specified in 49 CFR 173.421 for excepted radioactive material, limited quantity, n.o.s., UN2910.
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CHAIN OF CU?\DY RECORD
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&y | St Name: 5 L o7 Huics e,  ASE3 SEIR No.:
Delivery Order No.: COC Numbegr: L, 7
. Cooler/Crate No.: tab: A L E el 7 e L
2 ' Field Logbook No.:
Logbook Pg. No.:
‘ - § ] . -
sh o (Lo o yie )
Sampled by: Print Sign Print Sign
Legend SAMPLE TYPE MATRIX QC LEVELS
PSB Preservative Blank BLS Biind Spike AIR Air SBS Subsurface Soil PTW Potable Water | S Sample Results and QC
FDP Field Duplicate BLB Blink Blank FLO Flora SED Sediment SEP Seeps C Reported
ENV Environmental PTS Point Source FAU Fauna SFS Surface Soil SOL Solid D Sample results, QC and raw data reported
FDB Field Blank FRP  Field Replicate | GWT  Groundwater ~ SPW Surface Water WWT Waste Water | E Sample resuts, blanks, and calibration reportred
GEO Geotechnical Sample RSB  Rinsate Blank | LCH  Leachate SLG Sludge SLW Solid Waste S Screening level analysis
MXD Matrix Spike Duplicate SPL Split OIL Oil SST Surface Water Storm Event
MXS Matrix Spike TRP Trip Blank
Station 1D | BEI Sample Sample Matrix Collection Container ID Preservative Pay ltem | Parameter Priority I QC Code
ID Type Code . Date/Time !
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CHAIN OF cuf’\ Y RECORD

SEIR No.:

Detivery Order No.:

COC Num
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This package conforms to the conditions and limitations specified in 49 CFR 173.421 for excepted radicactive material, limited guantity, n.o.s., UN2910.

QGboler/Crate No.: __ . i: Lab:
’ Field Logbook No.:
Logbook Pg. No.: - i
\ \Q\ r Y\\\i i “ 3
N ~ . [ ";~F\,",
. AN Gas - i20; Qa e < NRVIMRY g
Sampled by: Print” Sign ' Print N " Sign -
Legend SAMPLE TYPE MATRIX QC LEVELS
PSB Preservative Blank BLS Blind Spike AIR Air SBS Subsurface Soil PTW Potable Water | S Sample Results and QC
FDP Field Duplicate BLB Blink Blank FLO Flora SED Sediment SEP Seeps C Reported
ENV Environmental PTS Point Source FAU Fauna SFS Surface Soil SOL Solid D Sample results, QC and raw data reported
FDB Field Blank FRP  Field Replicate | GWT  Groundwater ~ SPW Surface Water WWT Waste Water | E Sample resuts, blanks, and calibration reportred
GEO Geotechnical Sample RSB  Rinsate Blank | LCH Leachate SLG Sludge SLW Solid Waste S Screening level analysis
MXD Matrix Spike Duplicate ~ SPL  Spiit oL Oil SST Surface Water Storm Event /
MXS Matrix Spike TRP Trip Blank -
Station ID | BEI Sample Sample Matrix Collection Container ID Preservative Pay Item | Parameter Priority QC Code
ID Type Code Date/Time
)~ B WA - s .o - ¢ p — e
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- S ‘ !
SRRV IR (228 x
P ! 7 — i
G- 02 |C 37 o) [0 |
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¥ (27 2y7) w v /Yol ¥ v y |
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- = 0' I 7 . _}’ S ., ; : )
(‘?* / l(’ (e I foors 2o
CONTAMINATION YES | NO
Radiological
Chemical
Shipper: __ / VL’ .
Ship to: Airbill No. /17 ’," Traffic Report No.
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ATTACHMENT 3

SOURCE AREA EXCAVATED REPORT



To -

Subject

Copies to

016048

Interoffice Memorandum

Hermann Bauer File No. 3025

Source Area Excavation at Site 11, Naval Date October 13, 1999
Submarine Base Kings Bay
' From Mark A. Gage
of BEL/Geotech

At 315C Ext. 2889

This letter report has been prepared to document the excavation activities performed at site 11 during
September 1999. The purpose for this evacuation was to locate the source of tetrachloroethylene
(PCE) rebounding at injector I-14. A geoprobe investigation (BEI 1999a) conducted adjacent to I-14

/showed a maximum PCE concentration of 99,000 ng/L in groundwater at a depth of 27 to 30 ft. This

was the highest concentration of PCE observed at the site to date. To investigate the potential source
of the PCE in the groundwater, excavation of the landfill material above the contamination was
proposed and approved by the Navy. Work performed for this task included preparing an execution
plan for staging pile excavation, mobilization, establishing work zone, excavation, containerizing
suspected waste, backfilling and site restoration.

Execution Plan
Bechtel prepared a plan title "Execution Plan for Staging Pile Excavation at Site 11" on September 9,

1999. The plan was forwarded to Navy Facilities Commend Southern Division on September 10,
1999.

Mobilization :
Mobilization commenced on September 20, 1999. Equipment mobilized to the site included a CAT
320 excavator, a 20 cubic yard roll-off, wooden stakes, caution tape, and miscellaneous supplies and
safety and health equipment. The excavator was checked for proper working condition and positioned

at the excavation area.

Work Zones
Work zones were established on September 21, 1999 and include the excavation area, exclusion zone,

and staging pile areas. A 20 x 30 ft excavation area was clearly marked using colored flagging. An
exclusion zone was established using 4-ft wooden stakes and wrapped with caution tape in three
layers, upper, middle, and lower at each stake. Staging pile areas were established adjacent to the
excavation areas and were lined with heavy-duty poly sheeting to prevent excavated material from
contacting the ground surface and thereby minimizing cross-media transfer of contaminated material.

excavation iom.doc



016048

Excavation
Excavation started and was completed on September 21, 1999. The excavation proceeded from the

area of greatest contamination to areas of lesser contaminatien. An20x 30 x § ft deep area was
excavated as shown in the attached Sketcn. Excavation photographs are provided in Attachment 1.
Excavated material was placed on the poly sheeting at the staging pile areas and visually inspected for
containers or drums which may contain PCE waste. The material was also scanned with an
potoionization detection (PID) meter to check for the presence of volatile organic compounds. The
excavation encountered two crushed and partial, 5-gallon containers, 1 intact 5-gallon container, and
one crushed, estimated 20-gallon container. The intact 5-gallon container contained approximately 1
gallon of gray, paint-looking waste and had a PID reading of 900 ppm. The 20-gallon crushed
container contained less than 1-gallon of black, sludge looking waste and had a PID reading of 200
ppm. Four containers were placed into a drum over pack for later disposal by the base public works
contractor. All material except the above mentioned containers were returned to the excavation. The
material was compacted during backfilling using the excavator bucket and by tracking over the
material with the excavator. Approximately 2 ft of soil was placed on top of the backfilled refuse and
and complacted. The roll-off was not used and was demobilized from the site on September 22 and

the excavator was demobilized on September 30, 1999.

Sampling and Analyses
One waste samples was collected from the intact 5-galon (sample G Waste) and the crushed 20-gallon

(sample B Waste) containers and submitted to ENCO Laboratories of Jacksonville, FL for chemical
analyses. The samples were analyzed for volatile organics targeting chlorinated hydrocarbons using
EPA method 8021, and full TCLP analyses including pesticides, herbicides volatile, semivolatile, and

metals.

/Volatile results for the G Waste sample only detected chlorobenzene at 2,500 pg/kg. Volatile results
for the B Waste results were 14,000 ng/kg PCE, 3,800 ng/kg c-1,2-dichloroethene, 3,000 pg/kg
chlorobenzene, 2,000 1,4-dichlorobenzene, and 3,100 1,2-dichlorobenzene. TCLP detectable results
included 400 pg/kg total creosol in the B Waste, and 8.7 ng/kg lead in the G Waste sample. Results
for all other analytes were less than the detection limit. Complete analytical results are provided

Attachment 2.

Waste Management
All excavated refuse was returned to the excavation. The containers were placed into the drum over

pack and will be transported to the base waste storage facility for temporary storage and disposal by
the base public works contractor. The excavator was decontaminated at the excavation prior to

placing and spreading top soil over the excavation.

References
Bechtel Environmental Inc., 1999. Geoprobe Investigation Report, Site 11, Old Camden County

Landfill Naval Submarine Base Kings Bay, Georgia. Prepared for SOUTHNAVFACENGCOM,
Charleston, South Carolina (September).

If you have any question please call me at 423-220-2889.

SA D

Mark A. Gage

/

Distribution;
PDCC
M. Gage .

excavation iom.doc
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Attachment |

Site Photographs

016048
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Site T Bxcavaton
Sepl. 9

Photo Number: 1-1 Date: 9/21/99
Exclusion zone. CAT 320 excavator, poly sheeting at staging area, and 20 cy roll-off.

Photo Number: 1-2 Date: 9/21/99
Excavating top soil cover. Note injector [-14 in foreground.

) A-1



Site 11 Excavation

fuuy

S\'P[.

Date: 9/21/99

1-3

/

Photo Number:

Refuse approximately 2 ft below grade.

Date: 9/21/99

4

1-

ctine excavated material for containers and

Photo Number:

Inspe

photoionization detection (PID)

scanning material with

meter for organic vapors.



Site Tl Excavauon
Septe 19wy

Photo Number: 1-5 Date: 9/21/99
View of 5-gallon intact container and crushed and partial containers.

w’n"t N

Photo Number: 1-6 Date: 9/21/99
View of 5-gallon intact container and 20-gallon crushed container.

A-3



Site [E Exeavation
Sept. 1vau
A4

Phofo Number: 1-7 Date: 9/21/99
Checking containers with PID to check tor organic vapors.

Photo Number: 1-8 Date: 9/21/99
Excavation prior to backfilling. Note native soil at the bottom of the excavation at an approximate depth
of S tt.

A4



Site T Bacavauon
Sept. juoa

Phofo Number: 1-9 Date: 9/21/99
Backfilled and compacted excavation. Injectors [-14 and [-24 in foreground.
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Attachment 2

Analytical Results
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CLIENT : Bechtel Environmental, Inc. REPORT # : JrR8604
ADDRESS: NAS Cecil Field DATE SUBMITTED: September 22, 1999
P.0O. Box 171 DATE REPORTED : October 4, 1999

Jacksonville, FL 32215
: PAGE 1 OF 14

ATTENTION: Mr. Mark Gage

SAMPLE IDENTIFICATION

Samples submitted and
identified by client as:

! PROJECT #: WO# JX148

‘ NSB Escavation Waste
09/21/99

#1 - B WASTE @ 17:00

#2 - G WASTE @ 17:00

LJ‘ECT MANAGER

Scott D. Martin



EPA METHOD 8021 -
VOLATILE ORGANICS

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1~-Dichloroethene
Methylene Chloride
t-1,2-Dichloroethene
1,1-Dichloroethane
c-1,2-Dichloroethene
Chloroform /
1,1,1-Trichloroethane
bon Tetrachloride
-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
c-1,3-Dichloropropene
t-1, 3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene -
Dibromochloromethane
Chlorobenzene
Bromoform

1,1,2,2-Tetrachloroethane

1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

Surrogate:
Bromofluorobenzene
Date Analyzed

]
o

0 160 4 8

ENCO LABORATORIES

REPORT # :
DATE REPORTED:
REFERENCE
PROJECT NAME

PAGE 2 OF 14

RESULTS OF ANALYSIS

B WASTE

1400
2800
1400
1400
2800
2800
1400
2800
1400
1400
3800
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
14000
1400
3000
1400
1400
1400
2000
3100

HHCOCCOGOC 4d cddaddaddgcdaddaddc gaaadaacaca

D1l
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1
D1

. D1

D1
D1
D1
D1
D1
D1
D1
D1

% RECOV
*

09/22/99

and the Practical Quantitation Level

= Analysis is reported on a "dry weight” basis.
= Analyte value determined from a 1:1000 dilution.

(PQL) .

JRB8604
October 4,
WO# JX148

1999

NSB Escavation Waste

G WASTE
1600 U D1
3100 U D1
1600 U D1
1600 U D1
3100 U D1
3100 U D1
1600 U D1
3100 U D1
1600 U D1
1600 U D1
1600 U D1
1600 U D1
1600 U D1
1600 U D1
1600 U D1
1600 U D1
1600 U D1
1600 U D1
1600 U D1
1600 U D1
1600 U D1
1600 U D1
1600 U D1
2500 I D1
1600 U D1
1600 U D1
1600 U D1
1600 U D1
1600 U D1
$ RECOV
*
09/22/99

Compound was analyzed for but not detected to the level shown.
Analyte detected; value is between the Method Detection Level

Units

ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ug/Kg
ug/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg
ng/Kg

LIMITS
52-167

(MDL)



EPA METHOD 1311/8081 -
TCLP PESTICIDES BY GC/ECD

Chlordane (Total)
Endrin

Heptachlor
Heptachlor Epoxide
gamma-BHC (Lindane)
Methoxychlor
Toxaphene

Surrogate:
DBC :
2,4,5,6-TCMX

e Extracted
‘e Analyzed

EPA METHOD 1311/8151 -
TCLP HERBICIDES BY GC/ECD

NN

,4-D
,4,5-TP (Silvex)
Surrogate:
2,4-DCAA

Date Extracted
Date Analyzed

&‘Compound was analyzed for but not detected to the level shown.

"16048

ENCO LABORATORIES

REPORT # : JR8604
DATE REPORTED: October 4, 1999
REFERENCE WO# JX148

PROJECT NAME : NSB Escavation Waste

PAGE 3 OF 14

RESULTS OF ANALYSIS

B WASTE G WASTE Units

1.0 U0 1.0 U ng/L
0.050 U 0.050 U ng/L
0.050 U 0.050 U ng/L
0.050 U 0.050 U ug/L
0.050 U 0.050 U ng/L
0.050 U 0.050 U ng/L

2.0 U 2.0 U ng/L

$ RECOV $ RECOV LIMITS
31 95 55-152

110 97 50-150
09/28/99 09/28/99
09/29/99 09/29/99
B WASTE G WASTE Units

1.0 U 1.0U0 ng/L

1.00 1.0U ng/L
$ RECOV $ RECOV LIMITS

87 81 35-105
09/29/99 09/29/99
10/01/99 10/01/99



EPA METHOD 1311/8260 -
TCLP VOLATILES

Benzene

Carbon tetrachloride
Chlorobenzene
Chloroform
1,2-Dichloroethane
1,1-Dichloroethene
2-Butanone
Tetrachloroethene
Trichloroethene
Vinyl Chloride

grogate :
romofluoromethane

D8-Toluene
Bromofluorobenzene
Date Analyzed

Compound was analyzed for but not detected to the level shown.
= Analyte value determined from a 1:10 dilution.

ENCC LABCRATORIES
REPORT # :
DATE REPORTED:
REFERENCE
PROJECT NAME

PAGE 4 OF 14

RESULTS OF ANALYSIS

09/28/99

D2
D2
D2
D2
D2
D2
D2
D2
D2
D2

JR8604
October

18048

4,

WO# JX148
NSB Escavation Waste

I
;
=

wu
o
acgdgcaagadga

+ 09/28/99

D2
D2
D2
D2
D2
D2
D2
D2
D2
D2

1899

Units

ug/L
ng/L
ng/L
ng/L
pg/L
png/L
ng/L
ng/L
ng/L
ng/L

LIMITS
59-143
73-119
77-121



EPA METHOD 1311/8270 -

TCLP SVOAS BY GC/MS

Total Cresol
1,4-Dichlorobenzene
2,4-Dinitrotoluene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Nitrobenzene
Pentachlorophenol
Pyridine /
2,4,5-Trichlorophenol
i 6-Trichlorophenol

Surrogate:
Nitrobenzene -D5
2-Fluorobiphenyl
Terphenyl -D14
Phenol -D5
2-Fluorophenol

2,4, 6~Tribromophenol
Date Extracted

Date RAnalyzed

MISCELLANEOUS

Percent Solids
Date Analyzed

“

U = Compound was analyzed for but not detected to the level shown.

ME THOD

SM2540G

0

ENCC LAEBORATORIES

REPORT #

DATE REPORTED:

REFERENCE
PROJECT NAME

PAGE 5 OF 14

RESULTS OF ANALYSIS

B WASTE

400
100
100
100
100
100
100
100
100
100
100

agaccadadacacacad

$ RECOV

78

85

97

60

70

79
09/27/99
09/27/99

B WASTE

71
09/24/99

JR8604
October 4,
WO# JX148

1999

NSB Escavation Waste

09/27/99
09/27/99

G WASTE

64
09/24/99

Units

ng/L
ng/L
ng/L
ng/L
pg/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L

LIMITS
30-106
38-107
29-131
12-87

19-115
35-126

Units

o0



016048

ENCO LABORATORIES

REPORT # : JR8604
. DATE REPORTED: October 4, 1999
REFERENCE WO# JX148

PROJECT NAME : NSB Escavation Waste

PAGE 6 OF 14

RESULTS OF ANALYSIS

TCLP METALS ME THOD B WASTE G WASTE Units

TCLP Arsenic 1311/6010 0.20 U 0.20 U mg/L

Date Analyzed 09/28/99 09/28/99

TCLP Barium 1311/6010 10 U 10 U mg/L

Date Analyzed 09/28/99 09/28/99

TCLP Cadmium 1311/6010 0.50 U 0.50 U mg/L

Date Analyzed 09/28/99 09/28/99

TCLP Chromium 1311/6010 1.0U 1.0U0 mg/L

Date Analyzed 09/28/99 09/28/99

, Lead 1311/6010 1.0 U 8.7 mg/L
e Analyzed 09/28/99 09/28/99

TCLP Mercury 1311/7470 0.0050 U 0.0050 U mg/L

Date Analyzed 09/29/99 09/29/99

TCLP Selenium 1311/6010 0.50 U 0.50 U mg/L

ate Analyzed 09/28/99 09/28/99

TCLP Silver - 1311/6010 1.0 U 1.0 U mg/L

Date Analyzed 09/28/99 09/28/99

J.Compound was analyzed for but not detected to the level shown.



016048

ENCO LABOPATORIZS

‘ REPORT # : JRB604
DATE REPORTED: October 4, 1999
REFERENCE : WO# JX148

PROJECT NAME : NSB Escavation Waste

PAGE 7 OF 14

RESULTS OF ANALYSIS

EPA METHOD 8021 -

VOLATILE ORGANICS LAB BLANK Units
Dichlorodifluoromethane 1.0U0 ng/Kg
Chloromethane 2.0U0 ng/Kg
Vinyl Chloride 1.0U ng/Kg
Bromomethane 1.00 ng/Kg
Chloroethane 2.0U0 ng/Kg
Trichlorofluoromethane 2.0U0 ng/Kg
1,1-Dichloroethene 1.0 U ng/Kg
Methylene Chloride 2.0 U ng/Kg
t-1,2-Dichldroethene 1.0 U ng/Kg
1,1-Dichloroethane 1.0U0 ng/Kg
",2-Dichloroethene 1.0U0 ng/Kg
toroform 1.0 U ng/Kg
1,1,1-Trichloroethane 1.0U0 ng/Kg
Carbon Tetrachloride 1.0U0 ng/Kg
1,2-Dichloroethane 1.0 U0 ng/Kg
Trichloroethene 1.0 U0 ng/Kg
1,2-Dichloropropane 1.0U ng/Kg
Bromodichloromethane 1.0U ng/Kg
c-1,3-Dichloropropene 1.0 T ng/Kg
t-1,3-Dichloropropene 1.0 U . 1g/Kg
1,1,2-Trichloroethane 1.00 ng/Kg
Tetrachloroethene 1.0 U ng/Kg
Dibromochloromethane 1.0 U ng/Kg
Chlorobenzene 1.0 U ng/Kg
Bromoform 1.0 U rg/Kg
1,1,2,2-Tetrachloroethane 1.00 ng/Kg
1,3-Dichlorobenzene 1.0 U0 rng/Kg
1,4-Dichlorobenzene 1.0 U ng/Kg
1,2-Dichlorobenzene 1.0 U ng/Kg
Surrogate: $ RECOV LIMITS
Bromofluorobenzene 52 52-167

Date Analyzed 09/22/99

i+= Compound was analyzed for but not detected to the level shown.



01604s

ENCO ILABORATORIES

‘ REPORT # : JR8604
DATE REPORTED: October 4, 1999
REFERENCE : WO# JX148

PROJECT NAME : NSB Escavation Waste

PAGE 8 OF 14

RESULTS OF ANALYSIS

EPA METHOD 1311/8081 -

TCLP PESTICIDES BY GC/ECD LAB BLANK Units
Chlordane (Total) 1.0U ng/L
Endrin 0.050 U ng/L
Heptachlor 0.050 U ng/L
Heptachlor Epoxide 0.050 U ng/L
gamma-BHC (Lindane) 0.050 U ng/L
Methoxychlor 0.050 U ng/L
Toxaphene 2.0U0 ng/L
Surrogate: / $ RECQV LIMITS
DBC 79 55-152
4,5, 6~-TCMX 85 50-150
e Extracted 09/28/99 ,
Date Analyzed 09/29/99
EPA METHOD 1311/8151 - '
TCLP HERBICIDES BY GC/ECD . LAB BLANK Units
2,4-D . 1.0 U0 ng/L
2,4,5-TP (Silvex) 1.0U0 pg/L
Surrogate: % RECOV LIMITS
2,4-DCAA 116 35-105
Date Extracted 08/29/99
Date Analyzed 10/01/99

,= Compound was analyzed for but not detected to the level shown.



EPA METHOD 1311/8260 -

TCLP VOLATILES

Benzene

Carbon tetrachloride
Chlorobenzene
Chloroform
1,2-Dichloroethane
1l,1-Dichloroethene
2-Butanone
Tetrachloroethene
TrichloroetHene
Vinyl Chloride

rogate:
Dibromofluoromethane
D8-Toluene
Bromofluorobenzene
Date Analyzed

01604¢

ENCO LABORATORIES

REPORT # :
DATE REPORTED:
REFERENCE
PRCJECT NAME

PAGE 9 OF 14

RESULTS OF ANALYSIS

%

.

=
COoOO0OO0OO0OOOOOO
cdgadcaacaca

[G28,}

% RECOV
96
97
95
09/28/99

JR8604

October 4, 1999

WO# JX148

NSB Escavation Waste

Units

rg/L
ug/L
pg/L
ng/L
ug/L
rg/L
ng/L
ng/L
ug/L-
rg/L

LIMITS
59-143
73-119
77-121

!;E Compound was analyzed for but not detected to the level shown.



016048

ENCO LABORATORIES

. REPORT # . JR8604
DATE REPORTED: October 4, 1999
REFERENCE : WO# JX148

PROJECT NAME : NSB Escavation Waste

PAGE 10 OF 14

RESULTS OF ANALYSIS

EPA METHOD 1311/8270 -

TCLP SVOAS BY GC/MS LAB BLANK Units
Total Cresol 300 U ng/L
1,4-Dichlorobenzene 100 U ng/L
2,4-Dinitrotoluene 100 U ng/L
Hexachlorobenzene 100 U ng/L
Hexachlorobutadiene 100 U ng/L
Hexachloroethane - 100 U ng/L
Nitrobenzene 100 U ng/L
Pentachlorophenol 100 U ng/L
Pyridine / 100 U ng/L
2,4,5-Trichlorophenol 100 U ng/L
.4, 6-Trichlorophenol 100 U ng/L
Surrogate: % RECOV LIMITS
Nitrobenzene -D5 79 30-106
2-Fluorobiphenyl 83 38-107
Terphenyl -D14 99 ' 29-131
Phenol -D5 63 12-87
2-Fluorophenol 67 19-115
2,4,6-Tribromophenol 75 35-126
Date Extracted 09/27/99 :
Date Analyzed _ 08/27/99

U = Compound was analyzed for but not detected to the level shown.



016048

ENCO LABORATORIES

REPORT # : JR8604
b DATE REPORTED: October 4, 1999
REFERENCE WO# JX148

PROJECT NAME NSB Escavation Waste

PAGE 11 OF 14

RESULTS OF ANALYSIS

TCLP METALS ME THOD LAB BLANK Units
TCLP Arsenic 1311/6010 0.20 U mg/L
Date Analyzed 09/28/99
TCLP Barium 1311/6010 10 U mg/L
Date Analyzed 09/28/99
TCLP Cadmium 1311/6010 0.50 U0 mg/L
Date Analyzed 09/28/99
TCLP Chromium 1311/6010 1.0 U mg/L
Date Analyzed 09/28/99

P Lead 1311/6010 1.0U0 mg/L
Date Analyzed 09/28/99
TCLP Mercury 1311/7470 0.0050 U mg/L
Date Analyzed 09/29/99
TCLP Selenium 1311/6010 0.50 U0 mg/L
Date Analyzed 09/28/99
TCLP Silver ~1311/6010 1.0 U mg/L
Date Analyzed 09/28/99

|

Compound was analyzed for but not detected to the level shown.




Parameter

EPA Method 8010/8021

Methylene Chloride
Chloroform

Carbon Tetrachloride
Trichloroethene
Tetrachloroethene
Chlorobenzene

EPA Method ¥311/8081

Endrin

tachlor

tachlor Epoxide
gamma-BHC (Lindane)
Methoxychlor

016048

ENCO LABORATORIES

REPORT #

DATE REPORTED:
REFERENCE
PROJECT NAME

PAGE 12 OF 14

QUALITY CONTROL DATA

% RECOVERY
MS/MSD/LCS

81/ 80/
87/ 88/
82/ 81/
81/ 81/
82/ 81/
94/100/

74
75
81
79
74
97

109/105/114
105/102/112
103/ 99/115
110/107/123
102/ 98/103

ACCEPT
LIMITS

16-187
50-153
54-150
36-162
56-148
62-136

29-162
22-153
50-150
26-144
50-150

JR8604

October 4,
WO# JX148
NSB Escavation Waste

1999

% RPD ACCEPT
MS/MSD LIMITS
1 27
1 18
1 21
<1 26
1 21
6 20
4 22
3 27
4 30
3 22
4 30

Environmental Conservation Laboratories Comprehensive QA Plan #960038

< = Less Than

MS = Matrix Spike

MSD = Matrix Spike Duplicate

LCS = Laboratory Control Standard
RPD = Relative Percent Difference

oval of the laboratory.

Tiis report shall not be reproduced except in full,
™€ samples as submitted.

without the written

Results for these procedures apply only to



216048

ENCO LABORATORIES

‘ REPORT # JR8604
DATE REPORTED: October 4, 1988
REFERENCE WO# JX148

PROJECT NAME

PAGE 13 OF 14

QUALITY CONTROL DATA

NSB Escavation Waste

% RECOVERY ACCEPT % RPD ACCEPT

Parameter MS/MSD/LCS LIMITS MS/MSD LIMITS
EPA Method 8151
Dalapon 64/ 72/ 40 39-160 12 NA
Dicamba 90/ 96/102 36-231
2,4-D 64/ 96/ 85 48-177
2,4,5-TP (Silvex) 61/112/116 64-168
2,4-DB 139/182/ 93 16-125
EPA Method 624/8260
1,1-Dichlordethene 104/100/105 45-167 4 30
Benzene 104/108/107 60-130 4 23
h:hloroethene 95/ 99/101 50-122 4 10

uene 102/100/110 57-136 2 12
Chlorobenzene 103/104/108 59-126 <1 11

Environmental Conservation Laboratories Comprehensive QA Plan #960038

< = Less Than

MS = Matrix Spike

MSD = Matrix Spike Duplicate

LCS = Laboratory Control Standard
RPD = Relative Percent Difference

{ s report shall not be reproduced except in full, without the written
‘!rmoval of the laboratory. Results for these procedures apply only to
the samples as submitted.



Parameter

EPA Method 1311/8270
1,4-Dichlorobenzene
2-Methylphenol
3 & 4-Methylphenol
Hexachloroethane
Nitrobenzene
Hexachlorobutadiene
2,4,6-Trichlorophenol
2,4,5-TrichYorophenol
Hexachlorobenzene
tachlorophenol

Metals
Arsenic,
Barium,

TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP
TCLP Silver,

1311/6010
1311/6010
Cadmium, 1311/6010
Chromium, 1311/6010
Lead, 1311/6010
Mercury, 1311/7470
Mercury, 1311/7470
Mercury, 1311/7470
Mercury, 1311/7470
Selenium, 1311/6010
1311/6010

ENCO LABORATORIES

REPORT # :
DATE REPORTED:
REFERENCE
PROJECT NAME

PAGE 14 OF 14

QUALITY CONTROL DATA

% RECOVERY
MS/MSD/LCS

73/ 80
95/ 90
92/101
65/ 84
101/ 94/ 80

61/ 64/ 70
108/106/ 86
121/118/ 89
102/110/ 81
122/125/ 84

71/
100/
101/

64/

108/103/ 99
103/ 97/100
104/ 98/ 99
103/ 97/ 99
105/100/102
98/ 96/102
98/ 96/102
98/ 96/102
98/ 96/102
105/100/ 96
102/107/100

ACCEPT
LIMITS

37-127
41-174
45-168
40-113
40-152
24-116
49-132
42-141

1-152
24-158

66-124
74-118
69-121
75-119
68-126
70-136
70-136
70-136
70-136
71-127
68-122

16043

JR8604

October 4,
WO# JX148
NSB Escavation Waste

1999

ACCEPT
LIMITS

% RPD
MS/MSD

18
20
19
20
23
23
15
21
24
24

NOoOMNMNOINOOW

11
13
12
10
17
12
12
12
12

9
12

oD NOOYOYOY N

Environmental Conservation Laboratories Comprehensive QA Plan #960038

< = Less Than

MS = Matrix Spike

MSD = Matrix Spike Duplicate

LCS = Laboratory Control Standard
RPD = Relative Percent Difference

s report shall not be reproduced except in full, without the written
Results for these procedures apply only to

éroval of the laboratory.
the samples as submitted.



This package conforms to the conditions and limitations specified in 49 CFR 173.421 for excepted radioactive material, limited quantity, n.o.s., UN2910.
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