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1.0 INTRODUCTION

VT Griffin Services (VT Griffin) has been contracted by the Department of the Navy, Engineering Field
Activity Southeast, Resident Officer in Charge of Construction, Kings Bay, Georgia to provide operating
support services as the Base Operating Support Contractor. Under the Prime Contract N69272-00-D-
3170, VT Griffin has been contracted to provide groundwater monitoring services at Site 11, Old Camden
County Landfill at the Naval Submarine Base (SUBASE) Kings Bay in accordance with the approved
Groundwater Monitoring Plan (GWMP; Bechtel, 1999a). This Quarterly Groundwater Monitoring
Report provides:

e A historical summary of site activities
A summary of the quarterly monitoring activities that were performed from October to December
2006;
A presentation of the data from the activities performed,;
An assessment of the current and historical data;
A summary of the activities planned for the period of January to March 2007.

1.1 SITE DESCRIPTION AND HISTORY OF LANDFILL ACTIVITIES

SUBASE Kings Bay is located in the southeast corner of Georgia, approximately 8 miles north of the
Georgia-Florida state line. The SUBASE includes approximately 16,168 acres and is located in Camden
County, Georgia. Currently, the base supports submarines, crew training, weapons handling and storage,
submarine maintenance and associated personnel (Bechtel, 1999a).

Site 11, Old Camden County Landfill, is located along the northwest boundary of SUBASE Kings Bay.
Immediately west of the site is the Crooked River Plantation residential subdivision. Landfill dimensions
are approximately 1,400 feet long, 600 feet wide at the south end and 800 feet wide at the north end. The
landfill was operated by Camden County from 1974 to 1981. During operation, trench and fill techniques
were used for disposal of municipal waste. The landfill reportedly accepted 100 cubic yards of fire-
fighting pit sludge from a dredge spoils disposal area. The landfill ceased operations in October 1981 and
was covered with 2 feet of fill. The site is currently vegetated with grass, weeds and pine saplings
(Bechtel, 1999A). A site map is provided as Figure 1.

1.2 NATURE AND EXTENT OF CONTAMINATION

The original extent of contamination is difficult to determine, because throughout the monitoring events
associated with various remediation efforts, new data has continued to reveal previously unknown
information concerning the extent of contamination at the site. The effect of the remediation efforts are
difficult to estimate with respect to areas of contamination that had not been discovered prior to
remediation, therefore it is also difficult to estimate the extent of these areas in their original state (prior to
any remediation).

1.2.1 Prior to Remediation Activity (Original Nature and Extent)

The horizontal extent of the plume prior to installation of the pump and treat system was reported in the
RCRA Facility Investigation (RFI) Interim Report (ABB-ES, 1993) as shown in Figure 2 for the 32 to 42
feet below ground surface (5 ft to -5 ft mean low water) interval. This plume was defined by the ABB
Environmental Services (ABB-ES) using hydrocone sampling, monitoring well sampling and both on-site
and off-site analysis of groundwater samples. No data was provided from within the boundaries of the
former landfill.
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The cross section representing the vertical extent of the plume according to the RFI Interim Report is
shown as A-A’ on Figure 3 and the vertical extent of contamination is shown on Figure 4. This plume
was interpreted by ABB-ES based on hydrocone samples and both on-site and off-site analysis of
groundwater samples. This cross section contains no points within the boundaries of the former landfill.

Targeted compounds during the RFT included vinyl chloride, trans-1,2-dichloroethene (DCE), cis-1,2-
DCE, trichloroethene (TCE), tetrachloroethene (PCE), benzene, toluene, ethylbenzene, m/p-xylene, and
o-xylene (ABB-ES, 1993).

1.2.2  Subsequent to Remediation Activity (Current Nature and Extent)

The most current groundwater concentration data is provided in Tables 3 and 4 based upon the most
recent groundwater sampling events performed in accordance with the GWMP. Outside the boundary of
the landfill, the plume appears to have reduced in magnitude but has yet to show significant reductions in
extent at the one microgram per liter (ug/l) contour. GWPS compounds detected during the monitoring
period above the laboratory method reporting limit included PCE, TCE, cis-1,2-DCE, trans-1,2-DCE,
vinyl chloride,1,1-dichloroethane (DCA), ethylbenzene, chlorobenzene, and 1,4-dichlorobenzene.

Within the boundaries of the horizontal plume, only monitoring well KBA-11-13B is screened below the
intermediate zone that extends from 30 to 45 feet below ground surface (ft bgs). Monitoring well KBA-
11-13B, which is located downgradient from the landfill and is screened from 77 to 87 ft bgs, exhibited
no detectable concentrations of Groundwater Protection Standard (GWPS) constituents during five
consecutive annual sampling events from 1999 to 2003. The most current data concerning the vertical
extent of contamination within the landfill boundary is found in the Construction Completion Report,
Groundwater Remediation at Site 11 Old Camden County Landfill, Revision No. 02 (CCI, 2004). The
data collected during the groundwater sampling events performed in accordance with the GWMP is
limited in the source area to 37 ft bgs. For this reason, please refer to the referenced Construction
Completion Report for comprehensive data with respect to the vertical dimension.

1.3 SUMMARY OF PREVIOUS REMEDIATION EFFORTS

1.3.1 Pump and Treat Activities

A groundwater extraction and treatment system was designed and installed as an interim measure (IM) to
hydraulically control further migration of contaminated groundwater. Initial construction of the IM began
in September 1993 with start-up activities occurring in March 1994. The first phase of the IM included
the installation of five groundwater recovery wells and their associated conveyance system, a diffused
aeration tank for groundwater treatment, and vapor-phase carbon drums for off-gas air treatment. The
recovery wells were positioned in the areas with the highest known concentrations of contaminants along
the western side of the landfill and right-of-way of Spur 40. The second phase of the IM included the
addition of a new recovery well which was centrally located within the existing recovery well network
(Bechtel, 1998). The third phase of the IM included the shut down of all previously installed recovery
wells and the installation and activation of two new recovery wells located within the boundaries of the
former landfill. These were activated in February 1999 but were shut down in March 1999 due to
repeated fouling of the wells, pumps and effluent piping (Bechtel, 1999).

1.3.2 In-Situ Chemical Oxidation Activities

Bechtel Environmental, Inc. (Bechtel), with Geo-Cleanse International, Inc. (GCI), performed three
phases of in-situ chemical oxidation treatment during the period of August 1998 to April 2000. During
the three phases of the treatment program, a total of 54 injectors were installed and an approximate total
of 34,850 gallons of 50 percent hydrogen peroxide and an equivalent volume of ferrous iron catalyst were
delivered to the subsurface. During the post-injection sampling events following the third phase of
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injections, it was discovered that Injector 60 had rebounded from a low PCE concentration of 69 ug/l to a
PCE concentration of 10,000 ug/l, indicating that a PCE source was still present (CCI, 2002).

CH2MHill Constructors, Inc. (CCI) performed additional source delineation during the period of
November 2000 to January 2001, collecting groundwater samples using a membrane interface
probe/direct-push technology rig. The most concentrated source area was determined to be in the vicinity
of Injector 60 at the 44 to 48 ft bgs depth interval, which exhibited a PCE concentration of 54,078 ug/I.
Based upon these results, CCI installed 20 additional injectors and performed a fourth phase of in-situ
chemical oxidation treatment during the period of September to November 2001, in which an
approximate total of 11,365 gallons of 50 percent hydrogen peroxide and 12,220 gallons of ferrous iron
catalyst were injected into the subsurface. No post-injection sampling was performed (CCI, 2002).

1.3.3 pH Adjustment/Soybean Qil Injection Activities

Subsequent to the fourth phase of in-situ chemical oxidation, during the period of December 2001 to
January 2002, the pH of the groundwater was adjusted and soybean oil was injected into the subsurface to
enhance natural degradation of residual contaminants. A total of 5,500 gallons of potassium hydroxide
solution (pH of 9 standard units) was injected to accomplish the desired pH adjustment from 5 to 7.5
standard units. Following the pH adjustment, a total of 8,839 gallons of emulsified soybean oil mixed
with 16,369 gallons of water was injected at 39 temporary injection points in the source area, typically at
depths of 28 to 48 ft bgs (CCI, 2002).

1.4 SUMMARY OF CORRECTIVE ACTION PLAN OBJECTIVES

The objectives for remediation at Site 11 are stated in the Corrective Action Plan as follows:

“Concentrations of total chlorinated ethenes (summation of PCE, TCE, DCE, and VC) must be reduced to
less than 100 ug/l at each monitoring well associated with this site. This criterion is based upon the

information provided in the report, Selecting Remediation Goals by Assessing the Natural Attenuation
Capacity of Ground-Water Systems (USGS, 1998).” (SUBASE Kings Bay, 2001)

1.5 SUMMARY OF ONGOING USGS STUDY OF NATURAL ATTENUATION

A natural attenuation study has been conducted at Site 11 by the United States Geological Survey (USGS)
since 1998. The most recent available update on this study is found in the report, Monitoring the
Effectiveness of Natural Attenuation at the Old Camden County Landfill, Kings Bay Naval Submarine
Base, Georgia (USGS, 2006). The chlorinated ethene concentration results are summarized below:

e A total of 18 wells are being sampled in conjunction with the USGS study.

e All data associated with the study is based upon samples from monitoring wells that are installed
at least 60 ft downgradient from the Injector 60 source area.

e From August 1998 to October 2005, significant decreases in total chlorinated ethene
concentrations (up to 99.5 percent) have been observed in most of the monitoring wells
associated with the study.

¢ The most currently reported total chlorinated ethenes concentrations (October 2005) in the
downgradient portion of the plume range from 1.5 ug/l1 (USGS 13) to 816.8 ug/1 (USGS 4).

¢ Downgradient monitoring well USGS 4 is exhibiting an upward trend in total chlorinated ethene
concentrations, though PCE concentrations have remained undetected in USGS 4.

* PCE, in relatively low concentrations, has migrated into some of the downgradient locations
(USGS 1, USGS 2, USGS 3 and USGS 15) monitored in conjunction with the USGS study.
Please see Section 4.1 of this report for a further discussion of the PCE plume at Site 11.
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2.0 SUMMARY OF GROUNDWATER MONITORING ACTIVITIES

Currently, monitoring wells KBA-11-13A, KBA-11-16, KBA-11-34, and KBA-11-37 are being sampled
on a quarterly basis and monitoring wells PS-2, KBA-11-10B, KBA-11-11A (background; Appendix IX),
KBA-11-13A (Appendix IX) and the irrigation well located at 122 Plantation Court are being sampled on
an annual basis.

One groundwater monitoring event was performed by VT Griffin during the period, from November 14 to
16, 2006. Activities performed during the monitoring events included well inspections, well
measurements, and quarterly groundwater sampling and analysis.

Weather conditions during the November groundwater sampling event were clear and sunny with
temperatures from the low 50’s in the morning to the mid 80’s in the afternoon. There was 0.07 inches of
rainfall during the week preceding the groundwater sampling event. For the month of October 2006, a
total of 2.01 inches of rainfall occurred.

2.1 WELL INSPECTIONS

All wells were inspected for aboveground damage or well deterioration. Generally, all wells were
structurally sound with no aboveground damage.

As previously reported, monitoring well PS-2 contains an unknown obstruction in the bottom of the well.
It was previously recommended that this well continue to be used for monitoring purposes as most of its 5
foot screen appears to have remained intact and unobstructed (VT Griffin, 2006). It is noted that PS-2 is
reported to have been originally screened from 33 to 38 ft btoc (Bechtel, 1999a).

Per the direction of the Navy, with approval by the Georgia Department of Natural Resources (GADNR),
recovery wells RW-6, RW-7, and RW-8 were abandoned on October 30, 2001. The work was performed
under Delivery Order 640 of JAJMS Prime Contract N69272-00-D-3170, by a licensed driller in
accordance with the Georgia Water Well Standards Act.

Per the direction of the Navy, with approval by the GADNR, the shallow (screened from about 16 to 20 ft
bgs) irrigation well located at 122 Plantation Court was abandoned on March 21, 2003. A deeper
irrigation well (open-hole from 132 to 260 ft bgs) was installed at this location from March 20-21, 2003.
The work was performed by Woodrow Sapp Water Well Contractor, Inc under Prime Contract N69272-
02-M-3015 (contracted directly with the Navy).

2.2 WELL MEASUREMENTS

Depth to water and total well depth were recorded on November 14, 2006, at a total of 19 monitoring
wells. Water levels and well depth measurements were performed during the sampling event using an
electronic water level indicator, accurate to 0.01 feet. All water level measurements were recorded with
respect to a surveyed reference point located at the top of the well casing. Measurements were recorded
two to three times over an eight-hour period and stabilization of static water level was assumed when two
consecutive readings recorded at least one hour apart were within 0.01 feet. The total well depth was
measured using the electronic water level indicator by lowering the probe until the bottom of the well was
reached. Total depth measurements were made with respect to a surveyed reference point located at the
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top of the well casing. All monitoring well measurements were obtained prior to sampling to avoid
interference by purging activities.

2.3 GROUNDWATER SAMPLING AND ANALYSES

2.3.1 Monitoring Well Sampling

One quarterly groundwater monitoring event was performed by VT Griffin during the period, from
November 14 to 16, 2006. During the sampling event, groundwater samples were generally collected
from the monitoring wells in order of least contaminated to most contaminated, based upon historical
data. Prior to sampling, all monitoring wells were purged using the low-flow (minimal draw down)
method. Prior to purging, the intake of a dedicated piece of Teflon™ tubing (3/16-in. OD by Y-in. ID)
was positioned near the center of the monitoring well screen. Groundwater was then purged through the
tube using a peristaltic pump, Geotech Model Geopump 2. Water quality parameters, including
temperature, pH, conductivity, oxygen-reduction potential, turbidity, and dissolved oxygen were
measured every two gallons while purging. After parameters stabilized within 10 percent, a sample was
collected and containerized for chemical analysis. Samples for volatile constituents were collected by
stopping the pump, removing the tubing from the monitoring well, reversing the flow of the pump, and
gently filling the container. Samples for non-volatile analyses were taken directly from the effluent of the
peristaltic pump. All samples were submitted to Columbia Analytical Services (State of Florida NELAC
accreditation #E82502) for analyses using standard chain-of-custody procedures as specified in the
GWMP. All purge water was containerized in drums and properly disposed.

In letter dated August 16, 2006, the GADNR approved the recommendation to reduce the frequency of
sampling at monitoring well PS-2 from quarterly to annual, on the basis that it had met the criteria
specified in the GWMP (Bechtel, 1999a) by not exhibiting any concentrations that exceeded the GWPS
for four consecutive quarters. Monitoring well PS-2 was inadvertently sampled out of sequence during
the quarter, but results remained below GWMP criteria.

2.3.2 Monitoring Well Analyses

Groundwater samples collected from monitoring wells, PS-2, KBA-11-13A, KBA-11-16, KBA-11-34,
KBA-11-37 during November 2006 were analyzed by Columbia Analytical Services for GWPS
compounds by EPA Method 8260B.

2.3.3 Irrigation Well Sampling and Analyses

A total of three irrigation wells in the Crooked River Plantation subdivision, located across the highway
from the Kings Bay Naval Submarine Base, were initially included in the groundwater sampling program.
These locations were not included in the GWMP and were selected for sampling based upon the results
from a comprehensive irrigation well survey that was performed in 1998. The selected locations included
irrigation wells located at 102 Plantation Court, 122 Plantation Court, and 108 Cottage Court.

In letter dated February 27, 2004, the GADNR approved the recommendation to delete the irrigation well
located at 108 Cottage Court from the sampling program, on the basis that contaminant detections had not
exceeded the GWPS for three consecutive years. In letter dated December 23, 2005, the GADNR
approved the recommendation to delete the irrigation well located at 102 Plantation Court from the
sampling program, on the basis that contaminant detections had not exceeded the GWPS for two
consecutive annual sampling events. In the same (December 23) letter, the GADNR approved reducing
the sampling frequency at 122 Plantation Court from quarterly to annually on the basis that except for one
anomaly, contaminant detections have not exceeded the GWPS in 2% years. The next annual sampling
event for GWPS constituents will be performed at the irrigation well located at 122 Plantation Court
during May 2007.
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3.0 DATA PRESENTATION

This section provides a summation and tabulation of all field measurements and analytical results
associated with the groundwater monitoring program.

3.1 MONITORING WELL MEASUREMENTS

Depth to water and depth to monitoring well bottom were measured at 19 monitoring wells as described
in Section 2.2, using an electronic water level indicator. Based upon the data, ground water flow in the
intermediate zone appears to be generally west to northwest. A summary of the data recorded during the
monitoring well measurement evolution is provided in Table 1.

3.2 GROUNDWATER MONITORING WELL PURGING PARAMETERS

Water quality parameters including temperature, conductivity, dissolved oxygen, turbidity and oxygen
reduction potential were measured at each sampling location every two gallons during purging activities
using a Horiba U-22 water quality meter, which was calibrated in accordance with manufacturer’s
specifications prior to use. Parameters generally stabilized within ten percent after eight gallons of
groundwater were purged from each monitoring well. Table 2 provides a summary of the stabilized
parameters (last data set recorded) at the time of sample collection.

A summary of the monitoring well purging and sampling records for the November 2006 sampling event
is included in Appendix A.

3.3 ANALYTICAL RESULTS

A total of five monitoring wells were sampled during November 2006. All samples were analyzed as
described in Section 2.3. A summary of the analytical laboratory results is provided in Tables 3 and 4.
Analytical laboratory reports are provided in Appendix B.

3.3.1 Groundwater Protection Standard Analytical Results

Four of the five monitoring wells that were sampled for GWPS compounds, KBA-11-13A, KBA-11-16,
KBA-11-34, and KBA-11-37, exhibited concentrations that exceeded one or more of the GWPS
constituent standards. The results from the November 2006 sampling event are summarized below:

* Monitoring well KBA-11-13A, located approximately 150 ft downgradient from the source area,
exhibited elevated concentrations of PCE at 6.8 and 7.8 ug/l (sample and duplicate, respectively),
TCE at 8.8 ug/l and 9.6 ug/l (sample and duplicate, respectively), and chlorobenzene at 1.3 and
1.2 ug/l (sample and duplicate, respectively).

® Monitoring well KBA-11-16, located approximately 500 ft downgradient from the source area,
exhibited an elevated concentration of 1,1-DCA at 1.2 ug/l.

e Monitoring well KBA-11-34, located within the source area, exhibited an elevated concentration
of PCE at 5.1 ug/I.

® Monitoring well KBA-11-37, located approximately 600 ft downgradient from the source area,
exhibited an elevated concentration of chlorobenzene at 3.1 ug/l.

e Monitoring well PS-2, located approximately 400 ft crossgradient from the source area, exhibited
no concentrations above GWPS standards.

Site 11 Report 6
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The analytical results are summarized in Table 3. Laboratory analytical reports are provided in Appendix
B.

3.3.2 Subdivision Irrigation Wells Analytical Results

As described in Section 2.3.3, only the irrigation well located at 122 Plantation Court remains in the
groundwater monitoring program at Site 11. This well is being sampled on an annual basis, with the next
sampling event scheduled for May 2007. Historical analytical results for irrigation well sampling are
presented in Table 4.

3.4 QUANTITY OF HYDROCARBONS REMOVED

Per the direction of the Navy, with approval by the GADNR, the pump-and-treat remediation system at
Site 11 was dismantled during November 2001 under Delivery Order 651 of JAJMS Prime Contract
69272-00-D-3170. For this reason, the quantity of hydrocarbons removed calculation no longer applies.

4.0 DATA ASSESSMENT
4.1 OBSERVATIONS

*  With the possible exception of monitoring well PS-2, which appears to contain an unknown
obstruction as stated in Section 2.1, all of the monitoring wells were in good condition and are
functioning adequately for evaluating the hydrologic conditions and groundwater quality.

® None of the five monitoring wells sampled during November 2006 exhibited total chlorinated
ethene concentrations above the Corrective Action Plan objective of 100 ug/l stated in Section
1.4,

* Monitoring well KBA-11-16 has shown a decline in 1,1-DCA concentration since 2002. During
that period, the 1,1-DCA concentration has decreased from 50 ug/l to 1.2 ug/l. The only
constituent that is still exhibiting concentrations above GWPS standards at KBA-11-16 is 1,1-
DCA, and it is steadily approaching the GWPS standard of 1.0 ug/l.

* Source area monitoring well KBA-11-34 has shown a steady decline in PCE and TCE
concentrations since 2002. During that period, PCE has dropped from 110 ug/l to 5.1 ug/l and
TCE has dropped from 15 ug/1 to below the laboratory method detection limit, with the GWPS
standard being 5 ug/l for both compounds.

® Monitoring well KBA-11-37 exhibited a slight increase in chlorobenzene concentration from 2.2
ug/l (August 2006) to 3.1 ug/l (November 2006). KBA-11-37 also exhibited a slight increase in
vinyl chloride concentration, from below 1.0 ug/l (May 2006) to 1.3 ug/l (August 2006) to 1.9
ug/l (November 2006), but was still just below the GWPS standard of 2.0 ug/1.

*  All concentrations at PS-2 were below the GWPS standards for the sixth consecutive quarterly
sampling event. Based upon GADNR approval letter, PS-2 will be sampled annually from
henceforth.

¢ During the period of 1999 to 2004, PCE began to appear in monitoring wells USGS 1, USGS 2,
USGS 3 and USGS 15, all of which are in the line of USGS wells closest to the source area, about
100 ft downgradient from the source area and 50 ft upgradient from KBA-11-13A.

* A possible explanation for the extended PCE plume is that the subsurface reactions that occurred
during the chemical oxidation treatments that began in 1998 have relocated and agitated the
groundwater within the PCE plume, thereby extending the horizontal dimensions of the
detectable PCE concentrations. It is noted that there is no evidence that any source level PCE
concentrations have been pushed downgradient. Without having current source area data,
conclusive determinations cannot be made, but it is possible that the PCE plume has changed
from being characterized by a concentrated source with limited migration due to natural

Site 11 Report 7
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attenuation, to being characterized by having almost no distinct source area but slightly more
widespread due to the aggressive treatment activity.

4.2 RECOMMENDATIONS

With the exception of KBA-11-37, all monitoring locations continue to show decreasing GWPS
concentrations, and are close to being below GADNR drinking water standards for all GWPS
constituents. In particular, monitoring wells KBA-11-34 and KBA-11-16, based on the observed trends,
could possibly be below all GWPS standards during the next monitoring event scheduled for February
2007. The increase in the concentration of vinyl chloride at KBA-11-37 is notable but no action other
than continued monitoring is recommended at this time.

5.0 PROJECTED WORK FOR THE NEXT REPORTING PERIOD

VT Griffin will continue quarterly/annual monitoring in accordance with the GWMP and all approved
modifications. The next quarterly/annual monitoring event is scheduled for February 2007.
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Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

April - July 2006
Table 1
Well Measurements
Well Top of Casing Depth to Water Constructed Measured
Identification Date Elevation Water Elevation Depth Depth
(ft msl) {ft btoc) {ft wsl) {ft btoc) (ft btoc)
KBA-11-02 8/2/1999 36.02 11.37 2465 13.90 15.42
11/8/1999 9.61 26.41 15.19
2/4/2000 11.50 24.52 15.30
5/2/2000 10.10 25.92 14.00
8/8/2000 No water No water 10.80
11/8/2000 8.65 27.37 10.60
2/6/2001 10.18 25.84 10.18
5/1/2001 9.53 26.49 10.65
8/7/2001 813 27.89 10.87
11/6/2001 807 2795 10.88
2/5/2002 8.60 27.42 11.00
5/6/2002 9.71 26.31 10.90
8/5/2002 10.11 2591 10.88
11/4/2002 6.85 29.17 10.97
2/4/2003 71.65 2837 10.90
5/5/2003 7.55 2847 11.00
8/4/2003 847 27.55 1.0t
11/3/2003 998 26.04 11.30
2/3/2004 11.44 24.58 14.95
5/3/2004 11.37 24.65 11.46
8/3/2004 10.80 25.22 14.95
11/1/2004 7.60 28.42 11.35
2/7/2005 9.35 26.67 10.70
5/2/2005 7.47 28.55 11.09
8/1/2005 8.40 27.62 11.10
10/31/2005 548 30.54 10.87
1/30/2006 6.01 30.01 15.70
5/1/2006 7.81 28.21 15.66
7/31/2006 10.06 25.96 15.68
11/14/2006 12.01 24.01 15.73
KBA-11-03B 8/2/1999 3349 10.01 2348 47.00 47.82
11/8/1999 8.54 2495 47.77
2/24/2000 9.50 23.99 49.10
5/2/2000 870 24.79 47.10
8/15/2000 10.40 23.09 47.50
11/6/2000 7.78 251 47.50
2/5/2001 8.67 24.82 47.50
5/1/2001 843 25.06 47.50
8/7/2001 6.78 26.71 47.56
11/6/2001 7.39 26.10 47.50
2/5/2002 8.37 25.12 4751
5/6/2002 8.75 24.74 4744
8/5/2002 8.69 24.80 47.51
11/4/2002 7.65 2584 47.52
2/4/2003 7.48 2601 47.51
5/5/2003 7.00 26.49 47.50
8/4/2003 7.26 26.23 47.53
11/3/2003 8.63 24,86 4752
2/3/2004 9.71 23.78 47.50
5/3/2004 9.73 23.76 47.50
8/3/2004 9.60 23.89 47.50
11/1/2004 6.97 26.52 47.50
2/7/2005 8.11 25.38 47.55
5122005 648 27.01 47.54
8/1/2005 753 2596 47.54
10/31/2005 5.18 28.31 47.55
1/30/2006 552 27.97 47.55
5/1/2006 7.26 26.23 47.52
/3172006 898 24,51 47.51
11/14/2006 10.53 2296 47.59

ft = feet
ms! = above mean sea level
btoc = below top of casing 13



Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

April - July 2006
and Table 1
Woell Measurements
Weil Top of Casing Depth to Water Constructed Measured
Identification Date Elevation Water Elevation Depth Depth
(o) {fthtog) (fimi) {ftbioc)
KBA-11-08B 8/2/1999 3820 13.74 24.46 43.00 43.77
11/8/1999 12.04 26.16 43.75
2/24/2000 13.40 24.80 44.90
5/2/2000 12.10 26.10 43.80
8/15/2000 14.00 24.20 43.50
11/20/2000 11.54 26.66 43.46
2/5/2001 12.04 26.16 43.51
5/1/2001 11.85 26.35 43.59
8/7/2001 10.02 28.18 4349
11/6/2001 10.78 27.42 4347
2/5/2002 11.66 26.54 43.48
5/6/2002 1225 25.95 43.48
8/5/2002 11.84 26.36 4347
11/4/2002 10.82 27.38 43.50
2/4/2003 10.81 27.39 43.50
5/5/2003 10.37 27.83 43.50
8/4/2003 10.41 27.79 43.55
11/3/2003 11.91 26.29 43.48
2/3/2004 13.27 24.93 43.50
5/3/2004 13.35 2485 4349
8/3/2004 1273 2547 43.50
11/1/2004 10.23 21.97 43.50
2/7/2005 11.30 26.90 43.50
5/2/2005 9.70 28.50 43.53
8/1/2005 10.65 27.55 43.53
10/31/2005 8.78 29.42 43,51
1/30/2006 9.03 29.17 43.51
5/1/2006 10.81 2739 43.51
— 7/31/2006 12.58 25.62 43.51
11/14/2006 14.44 23.76 43.58
KBA-11-10B 8/2/1999 38.03 13.90 24.13 51.50 51.67
11/8/1999 12.31 25.72 51.62
2/24/2000 13.50 24.53 53.00
5/2/2000 12.80 25.23 53.40
8/8/2000 14.90 23.13 52.20
11/6/2000 14.03 24.00 54.34
2/5/2001 12.48 25.55 51.35
5/1/2001 12.06 2597 51.35
8/7/2001 10.48 27.55 51.38
11/6/2001 10.96 27.07 51.37
2/5/2002 12.11 25.92 51.37
5/6/2002 12.40 25.63 51.36
8/5/2002 12.53 25.50 51.36
11/4/2002 11.07 26.96 51.36
2/4/2003 10.90 2713 51.34
5/5/2003 10.46 21.57 51.35
8/4/2003 10.98 27.05 51.37
11/3/2003 12.41 25.62 51.36
2/3/2004 13.68 24.35 5136
5/3/2004 13.70 24.33 51.35
8/3/2004 13.26 4.7 51.37
11/1/2004 10.46 271.57 51.36
2/7/2005 11.80 26.23 51.40
5/2/2005 10.11 27.92 51.40
8/1/2005 11.05 26.98 5143
10/31/2005 859 29.44 51.41
1/30/2006 9.04 28.99 51.39
5/1/2006 10.78 27.25 51.37
7/31/2006 12.74 25.29 51.38
11/14/2006 14.54 2349 51.54
e’ ft = feet

msl = above mean sea levei
btoc = betow top of casing 14



Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

April - July 2006
e Table 1
Well Measurements
Well Top of Casing Depth to Water Constructed Messured
Identification Date Elevation Water Elevation Depth Depth
SCCLES Y ) 1" N1
KBA-11-11A 8/2/2003 3585 11.40 2445 37.00 37.12
11/8/1999 9.61 26.24 37.12
2/24/2000 11.10 24.75 37.20
5/2/2000 9.40 2645 37.00
8/10/2000 11.70 24.15 37.40
11/13/2000 8.85 27.00 36.86
2/5/2001 9.60 26.25 36.84
5/1/2001 9.31 26.54 36.83
8/7/2001 7.64 2821 36.86
11/6/2001 8.16 27.69 36.83
2/5/2002 823 27.62 36.85
5/6/2002 9.69 26.16 36.81
8/5/2002 9.43 26.42 36.82
11/4/2002 8.30 27.55 36.86
2/4/2003 825 27.60 36.85
5/5/2003 7.76 28.09 36.84
8/4/2003 7.92 2793 36.86
11/3/2003 9.41 26.44 36.85
2/3/2004 10.79 25.06 36.85
5/3/2004 10.90 24.95 36.85
8/3/2004 10.35 25.50 36.82
11/1/2004 7.65 28.20 36.85
2/7/2005 8.87 26.98 36.85
5/2/2005 728 28.57 36.88
8/1/2005 8.10 21.75 36.87
10/31/2005 5.98 29.87 36.97
1/30/2006 6.46 29.39 36.87
5/1/2006 8.12 27.73 36.83
7/31/2006 9.98 25.87 36.82
- — 11/14/2006 1196 23.89 36.91
KBA-11-13A 8/2/1999 3420 10.77 2343 42.50 42.52
11/8/1999 9.25 24.95 4275
2/4/2000 10.20 24.00 42.40
5/2/2000 9.30 24.90 42.00
8/10/2000 11.20 23.00 4290
11/8/2000 6.52 27.68 4230
2/9/2001 9.53 2467 4226
5/3/2001 921 24.99 4225
8/7/2001 7.51 26.69 4231
11/6/2001 8.17 26.03 4227
2/5/2002 9.13 25.07 226
5/6/2002 9.46 24.74 4229
8/5/2002 9.47 24.73 4225
11/4/2002 820 26.00 4229
2/4/2003 8.05 26.15 4224
5/5/2003 7.66 26.54 4226
8/4/2003 8.06 26.14 4228
11/3/2003 9.43 24717 4228
2/3/2004 10.54 23.66 4227
5/3/2004 10.50 23.70 4228
8/3/2004 10.25 2395 4229
11/1/2004 7.64 26.56 4230
2/7/2005 8.85 25.35 4230
5/2/2005 7.16 27.04 4229
8/1/2005 823 2597 4229
10/31/2005 5.89 2831 4232
1/30/2006 6.20 28.00 42.30
5/1/2006 7.99 26.21 4228
7/31/2006 9.74 24.46 4227
11/14/2006 11.32 22.88 42.35
S ft = feet

msl = above mean sea level
btoc = below top of casing 15



Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

April - July 2006
Table 1
Well Measurements
Well Top of Casing Depth to Water Constructed Measured
Identification Date Elevation Water Elevation Depth Depth
{femal) {ft btoc) (ft msl) {ft btoc) ft b
KBA-11-13B 8/2/1999 34.86 14.27 20.59 90.70 90.77
11/8/1999 12.88 21.98 90.72
2/24/2000 13.60 21.26 91.40
5/2/2000 12.80 22.06 91.00
8/8/2000 14.60 20.26 91.80
11/6/2000 12.50 22.36 91.60
2/9/2001 13.05 21.81 90.53
5/4/2001 13.09 21.77 90.49
8/7/2001 11.37 23.49 91.98
11/6/2001 12.33 22.53 90.50
2/5/2002 12.80 22,06 90.60
5/6/2002 13.38 21.48 90.52
8/5/2002 13.07 21.79 90.46
11/4/2002 12.20 22.66 90.51
2/4/2003 12.24 22.62 90.47
5/5/2003 11.91 22.95 90.50
8/4/2003 11.86 23.00 90.46
11/3/2003 13.00 21.86 90.51
2/3/2004 13.90 20.96 90.61
5/3/2004 13.88 2098 90.48
8/3/2004 13.74 21.12 90.50
11/1/2004 11.85 23.01 90.90
2/7/2005 12.50 22.36 90.50
5/2/2005 11.18 23.68 90.51
8/1/2005 12.24 22.62 90.45
10/31/2005 10.67 24.19 90.46
1/30/2006 10.81 24.05 90.51
5/1/2006 12.37 22.49 90.49
7/31/2006 13.71 21.15 91.90
11/14/2006 14.92 1_9494 90.57
KBA-11-15 8/2/1999 2849 5.60 22.39 39.00 39.22
11/9/1999 407 24.42 39.17
2/7/2000 4.80 23.69 39.00
5/2/2000 3.90 24.59 38.00
8/9/2000 570 22.79 39.30
11/7/2000 3.69 24.80 38.70
2/13/2001 4.45 24.04 38.89
5/4/2001 4.12 24.37 38.90
8/7/2001 222 26.27 3894
11/6/2001 3.20 25.29 38.90
2/5/2002 3.98 2451 38.90
5/6/2002 4.43 24.06 38.90
8/5/2002 4.32 24.17 38.92
11/4/2002 338 25.11 3791
2/4/2003 324 25.25 38.92
5/5/2003 2.69 25.80 38.90
8/4/2003 275 25.74 38.87
11/3/2003 4.31 24.18 38.90
2/3/2004 5.51 22.98 38.90
5/3/2004 5.43 23.06 38.92
8/3/2004 4.9 23.50 38.90
11/1/2004 2.65 25.84 38.95
2/7/2005 3.61 24.88 38.90
5/2/2005 1.80 26.69 3893
8/1/2005 3.11 25.38 3897
10/31/2005 133 27.16 3898
1/30/2006 1.19 27.30 3891
5/1/2006 3.18 25.31 3891
7/31/2006 473 23.76 38.88
11/14/2006 6.46 22,03 38.97

ft = feet
msl = above mean sea level
btoc = below top of casing 16



Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

Aprii - July 2006
- Tabie 1
Well Measurements
Well Top of Casing Depth to Water Constructed Measured
Identification Date Elevation Water Elevation Depth Depth
fmd __(6deo __(twd (b (hbwo

KBA-11-16 8/2/1999 28.66 6.17 2249 44.90 44.77
11/9/1999 4.73 23.93 44.72

2/7/2000 5.30 23.36 45.30

5/3/2000 3.90 24.76 44.00

8/9/2000 6.40 2226 45.10

11/8/2000 4.39 24.27 44.45

2/6/2001 498 23.68 44.47

5/2/2001 448 24.18 44.46

8/7/2001 2.59 26.07 4348

11/6/2001 399 24.67 44.46

2/5/2002 4.70 23.96 44.47

5/6/2002 5.09 23.57 4445

8/5/2002 4.95 23.71 4447

11/4/2002 4.00 24.66 44.47

2/4/2003 3.83 24.83 44.48

5/5/2003 3.45 25.21 44.48

8/4/2003 3.63 25.03 44.46

11/3/2003 5.00 23.66 44.48

2/3/2004 598 22.68 44.48

5/3/2004 5.86 22.80 44.48

8/3/2004 5.65 23.01 44.48

11/1/2004 345 2521 44.50

2/7/2005 4.40 24.26 44.59

5/2/2005 2.63 26.03 44.48

8/1/2005 3.93 2473 4447

10/31/2005 2.06 26.60 44.48

1/30/2006 2.07 26.59 44.50

5/1/2006 391 24.75 44.48

} 7/31/2006 5.36 2330 4447
- 11/14/2006 6.80 21.86 44.52
KBA-11-17B 8/2/1999 2541 461 20.80 44.80 44.72
11/9/1999 3.03 22.38 44.67

2/772000 3.60 21.81 44.40

5/3/2000 2.70 22,71 4230

8/9/2000 4.60 ) 20.81 45.00

11/7/2000 3.07 22.34 4530

2/13/2001 3.65 21.76 44.41

5/4/2001 333 22.08 44.41

8/7/2001 1.29 24.12 44.48

11/6/2001 2.81 22.60 44.41

2/5/2002 3.27 22.14 44.44

5/6/2002 3.74 21.67 44.44

8/5/2002 3.35 22.06 4443

11/4/2002 2.66 22.75 44.45

2/4/2003 2.64 2277 44.42

5/5/2003 220 23.21 44.41

8/4/2003 2.09 23.32 44.41

11/3/2003 3.65 21.76 4441

2/3/2004 4.50 2091 4441

5/3/2004 4.22 21.19 44.46

8/3/2004 3.94 21.47 4441

11/1/2004 224 23.17 44.45

2/7/2005 2.94 2247 44.50

5/2/2005 1.15 24.26 44.44

8/1/2005 2.65 22.76 4445

10/31/2005 1.09 24.32 44.41

1/30/2006 0.96 24.45 44.43

5/1/2006 284 22.57 44.45

7/31/2006 4.67 20.74 44.42

11/14/2006 5.40 20.01 44.51

e ft = feet

msl = above mean sea level
btoc = below top of casing 17



Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

April - July 2006
Tabie 1
Well Measurements
Well Top of Casing Depth to Water Constructed Measured
Identification Date Elevation Water Elevation Depth Depth
(f el (btod _ (Spul __(fbion __ (b

KBA-11-18 8/2/1999 2281 367 19.14 4580 45.82
11/9/1999 2,05 20.76 45.77
2/25/2000 2.70 20.11 46.80
5/3/2000 1.50 2131 45.50
8/15/2000 3.70 19.11 45.40
11/8/2000 224 20.57 47.51
2/16/2001 277 20.04 45.50
5/4/2001 2.57 2024 4551
8/7/2001 0.38 2243 45.59
11/6/2001 2.18 20.63 45.51
2/5/2002 245 20.36 45.53
5/6/2002 2.96 19.85 4543
8/5/2002 2.48 2033 45.51
11/4/2002 1.82 20.99 45.51
2/4/2003 1.90 2091 45.54
5/5/2003 1.55 21.26 45.50
8/4/2003 1.34 21.47 45.46
11/3/2003 2.89 19.92 45.52
2/3/2004 3.55 19.26 45.49
5/3/2004 322 19.59 45.50
8/3/2004 293 19.88 48.51
11/1/2004 1.55 21.26 45.55
2/7/2005 2.15 20.66 45.55
5/2/2005 0.49 2232 45.55
8/1/2005 1.95 20.86 45.52
10/31/2005 0.50 2231 45.51
1/30/2006 0.46 2235 45.53
5/1/2006 223 20.58 45.54
7/31/2006 3.93 18.88 45.54
11/14/2006 4.43 18.33 45.62
KBA-11-20 8/2/1999 23.07 3.00 20.07 40.00 40.12
11/9/1999 1.94 2113 40.12
2/25/2000 2.60 2047 40.90
5/2/2000 1.60 2147 40.90
8/15/2000 3.60 19.47 40.20
11/8/2000 2.18 20.89 39.84
2/13/2001 2.39 20.68 39.86
5/4/2001 248 20.59 39.86
8/7/2001 0.58 22.49 39.87
11/6/2001 2.04 21.03 39.84
2/5/2002 2.18 20.89 39.86
5/6/2002 2.73 20.34 39.84
8/5/2002 1.95 21.12 39.85
11/4/2002 1.67 21.40 3985
2/4/2003 1.77 2130 39.86
5/5/2003 1.16 2191 39.86
8/4/2003 1.29 2178 39.80
11/3/2003 2.30 20.77 39.87
2/3/2004 271 20.36 39.84
5/3/2004 248 20.59 39.86
8/3/2004 2.83 20.24 39.85
11/1/2004 1.5t 21.56 39.90
2/712005 1.80 2127 39.85
5/2/2005 0.44 2263 39.88
8/1/2005 1.80 2127 39.87
10/31/2005 0.64 2243 39.86
1/30/2006 0.40 22.67 3986
5/1/2006 2.68 20.39 39.88
7/31/2006 333 19.74 39.85
11/14/2006 3.63 19.44 39.92

ft = feet
ms! = above mean sea level
btoc = below top of casing
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Quarterty Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

April - July 2006
Table 1
Well Measurements
Well Top of Casing Depth to Water Constructed Measured
Identification Date Elevation Water Elevation Depth Depth
(b (OO _(Gma) __ (Rbieg __ (fbwg
KBA-11-21 8/2/1999 23.56 3.75 19.81 40.40 40.57
11/9/1999 2.40 21.16 40.57
2/25/2000 2.90 20.66 41.80
5/2/2000 2.10 21.46 40.80
8/15/2000 3.60 19.96 40.20
11/6/2000 2.40 21.16 40.20
2/13/2001 2.69 20.87 40.30
5/4/2001 2.83 20.73 40.30
8/7/2001 0.94 22.62 40.30
11/6/2001 225 21.31 40.29
2/5/2002 2.49 21.07 40.30
5/6/2002 3.04 20.52 40.27
8/5/2002 2.36 21.20 40.29
11/4/2002 2.00 21.56 40.31
2/4/2003 2.12 21.44 40.29
5/5/2003 1.94 21.62 40.29
8/4/2003 1.52 22.04 40.25
11/3/2003 2.60 20.96 40.29
2/3/2004 3.06 20.50 40.27
5/3/2004 3.00 20.56 40.25
8/3/2004 339 20.17 40.28
11/1/2004 1.84 2172 40.30
2/7/2005 2.15 2141 40.30
5/2/2005 0.94 22.62 40.31
8/1/2005 221 21.35 40.30
10/31/2005 0.84 2.7 40.32
1/30/2006 0.74 22.82 40.31
5/1/2006 2.40 2116 40.32
7/31/2006 3.67 19.89 40.28
11/14/2006 4.02 19.56 40.35
KBA-11-22B 8/2/1999 36.13 11.92 2421 52.60 52.62
11/8/1999 10.34 25.79 52.59
2/25/2000 11.60 24.53 53.60
5/2/2000 10.80 25.33 5220
8/15/2000 11.40 24.73 52.30
11/8/2000 9.21 26.92 52.30
2/5/2001 10.48 25.65 52.29
5/4/2001 10.18 25.95 52.33
8/7/2001 8.54 27.59 52.38
11/6/2001 8.81 27.32 5228
2/5/2002 10.15 2598 52.29
5/6/2002 10.40 25.73 5228
8/5/2002 10.59 25.54 52.28
11/4/2002 9.26 26.87 52.29
2/4/2003 9.01 27.12 52.29
5/5/2003 845 27.68 52.28
8/4/2003 8.98 27.15 52.29
11/3/2003 10.41 25.72 52.29
2/3/2004 11.68 24.45 52.29
5/3/2004 11.73 24.40 52,28
8/3/2004 11.41 24.72 52.35
11/1/2004 8.42 2171 52.30
2/1/2005 9.85 26.28 52.30
5/2/2005 8.17 27.96 52.32
8/1/2005 9.05 27.08 52.32
10/31/2005 6.39 29.74 5231
1/30/2006 6.95 29.18 52.32
5/1/2006 8.64 27.49 52.30
7/31/2006 10.70 25.43 52.30
11/14/2006 12.47 23.66 52.40

ft = feet
msl = above mean sea level
btoc = below top of casing 19



Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

April - July 2006
Table 1
Well Measurements
Well Top of Casing Depth to Water Constructed Measured
Identification Date Elevation Water Elevation Depth Depth
(bt _(fmh __(hbeo (b
KBA-11-34 8/2/1999 3751 13.75 2376 40.00 41.07
11/8/1999 12.18 25.33 41.07
2/7/2000 13.20 24.31 41.04
5/2/2000 12.30 2521 4140
8/8/2000 14.30 2321 41.60
11/8/2000 11.31 26.20 40.76
2/8/2001 12.40 25.11 40.76
5/3/2001 12.01 25.50 40.45
8/7/2001 10.35 27.16 40.78
11/6/2001 10.96 26.55 40,78
2/5/2002 11.95 25.56 40.76
5/6/2002 12.26 25.25 40.77
8/5/2002 12.42 25.09 40.76
11/4/2002 10.95 26.56 40.78
2/4/2003 10.79 26.72 40.74
5/5/2003 10.37 27.14 40.75
8/4/2003 10.91 26.60 40.77
11/3/2003 12.30 2521 40.75
2/3/2004 13.53 23,98 40.77
5/3/2004 13.51 24.00 40,78
8/3/2004 13.14 2437 40.76
11/1/2004 10.35 27.16 40.75
2/7/2005 11.72 25.79 40.75
5/2/2005 9.99 27.52 41.78
8/1/2005 10.98 26.53 40.78
10/31/2005 845 29.06 40.78
1/30/2006 8.90 28.61 40.78
5/1/2006 10.66 26.85 40.76
7/31/2006 12.60 2491 40.76
11/14/2006 14.30 23.2_1 40.82
KBA-11-36 8/2/1999 3791 14.34 23,57 40.00 41.67
11/8/1999 12.84 25.07 41.65
2/24/2000 14.02 23.89 42.50
5/4/2000 12.90 25.01 41.40
8/15/2000 14.60 2331 41.40
11/8/2000 12.02 25.89 41.62
2/12/2001 13.07 24.84 41.39
5/4/2001 12.67 2524 41.39
8/7/2001 10.95 26.96 41.39
11/6/2001 11.56 26.35 41.38
2/5/2002 12.57 25.34 41.36
5/6/2002 12.85 25.06 41.35
8/5/2002 1297 2494 41.36
11/4/2002 11.57 26.34 41.38
2/4/2003 11.41 26.50 4134
5/5/2003 11.00 26.91 4136
8/4/2003 11.48 26.43 41.38
11/3/2003 12.87 25.04 41.37
2/3/2004 14.08 23.83 41.36
5/3/2004 14.03 23.88 41.38
8/3/2004 13.70 2421 4]1.38
11/1/2004 10.98 26.93 41.40
2/112005 12.30 25.61 41.40
5/2/2005 10.57 27.34 41.41
8/1/2005 11.60 26.31 41.39
10/31/2005 9.10 28.81 41.39
1/30/2006 9.51 28.40 41.39
5/1/2006 11.31 26.60 41.38
7/31/2006 13.18 24.73 41.38
11/14/2006 14.83 23.08 41.44

ft = foet
msl = above mean sea level
btoc = below top of casing 20



Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

April - July 2006
Table 1
Well Measurements
Well Top of Casing Depth to Water Constructed Measured
Identification Date Elevation Water Elevation Depth Depth
Bmed (b (Gmd __ (Rbuo __ (hbug
KBA-11-37 8/16/1999 26.26 4.15 2211 38.50 38.57
11/9/1999 2.86 23.40 38.46
2/8/2000 320 23.06 38.40
5/4/2000 240 23.86 3820
8/9/2000 4.10 22.16 38.60
11/8/2000 2.76 23.50 30.20
2/1/2001 2.96 23.30 38.18
5/2/2001 3.00 23.26 38.20
8/7/2001 1.37 24,89 3821
11/6/2001 243 23.83 38.19
2/5/2002 282 23.44 38.18
5/6/2002 328 22.98 38.19
8/5/2002 2.84 2342 38.19
11/4/2002 229 23.97 38.20
2/4/2003 223 24.03 3822
5/5/2003 1.95 24.31 38.20
8/4/2003 2,03 2423 38.21
11/3/2003 2.89 23.37 38.20
2/3/2004 343 22,83 38.19
5/3/2004 344 22,82 38.22
8/3/2004 3.80 22.46 38.20
11/1/2004 1.96 24.30 38.20
2/712005 244 23.82 38.20
5/2/2005 1.16 2510 3821
8/1/2005 228 2398 3822
10/31/2005 0.79 2547 38.22
1/30/2006 0.71 25.55 3822
5/1/2006 232 23.94 3821
7/31/2006 3.15 23.11 3821
11/14/2006 4;38 2198 38.25
PS-2 8/17/1999 3271 9.60 23.11 39.47 39.60
11/8/1999 7.80 2491 3747
2/7/2000 8.80 2391 36.80
5/4/2000 7.20 25.51 36.80
8/8/2000 9.90 22.81 37.50
11/8/2000 8385 23.86 36.86
2/7/2001 8.06 24.65 37.24
5/2/2001 1.72 24.99 37.19
8/7/2001 597 26.74 3724
11/6/2001 6.68 26.03 37124
2/5/2002 7.61 25.10 37.22
5/6/2002 8.00 24.71 37.20
8/5/2002 8.01 24.70 37.21
11/4/2002 6.76 25.95 37.20
2/4/2003 6.65 26.06 37.23
5/5/2003 6.22 26.49 37.15
8/4/2003 6.50 26.21 37.25
11/3/2003 7.63 2508 37.24
2/3/2004 9.20 23.51 37.24
5/3/2004 918 23.53 37.20
8/3/2004 8.70 24.01 3721
11/1/2004 6.20 26.51 37.28
2/7/2005 7.30 25.41 3725
5/2/2005 5.67 27.04 37.26
8/1/2005 6.72 25.99 37.17
10/31/2005 0.79 3192 3822
1/30/2006 4.79 27.92 3771
5/1/2006 6.61 26.10 37.69
7/31/2006 399 23.72 37.69
11/14/2006 10.06 22.65 37.75

ft = feet
msl = above mean sea level
btoc = below top of casing 21



Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

April - July 2006
Table 2
Well PurggParmeters
Well Volume Temperature ORP Conductivity  Turbidity Dissolved
Identification Date  Purged . pH Oxygen
‘C) (mYV) (mS/cm) (NTU)
(gal) (mg/l)
KBA-11-02 11/9/1999 6 234 5.94 -160 0.527 3 0.51
2/4/2000 3 27 5 -258 0.604 12 1.7
5/3/2000 6 225 6.8 NM 0.44 10 23
8/8/2000 no water — well was not purged
11/8/2000 6 23.7 6.62 -189 0.325 7 0.67
2/6/2001 6 18.9 6.35 -255 0.343 11 0.07
5/1/2001 6 22 6.1 -84 0276 6 8.55
8/8/2001 6 269 7.09 -242.2 0.248 10 9.65
11/7/2001 8 227 6.69 -59 0317 0.7 3.59
2/6/2002 6 20.96 6.51 -85 0.206 04 0.97
5/7/2002 8 22.1 6.42 -105 0.167 5.31 0
8/6/2002 6 2797 8.52 -39 0.35 5.1 3.88
11/5/2002 8 24.58 6.14 -47 0.808 -1.9 5.17
8/2/1999 6 25.6 5.14 -221 0.304 2 NM
11/4/2003 8 2422 6.62 -56 0.357 -6.7 5.41
11/2/2004 8 24 6.82 -128 0.264 5.5 6.65
KBA-11-10B 8/8/2000 6 25 6.3 -65 0.295 12 0.04
8/9/2001 6 24.1 6.16 -222.6 0.317 5 9.99
8/7/2002 8 25.82 837 -23 0.328 6.8 3.96
8/5/2003 8 24 5.6 -60 0.252 0.9 2.03
5/4/2004 8 21.29 5.53 -120 0.293 14.7 4.83
5/3/2005 8 22.06 5.86 -73 0.188 54 4.69
5/4/2006 8 22.50 6.13 -26 0.383 -1.9 10.62
KBA-11-11A 8/10/2000 6 229 6 -18 0.071 4 0.01
8/8/2001 8 228 5.64 -216.6 0.079 10 8.6
8/6/2002 8 24.02 7.45 3 0.074 04 3.67
5/6/2003 8 21.8 5.56 -39 0.06 13.1 3.59
51512004 8 20.76 5.44 -23 0.059 -10 6.61
5/4/2005 8 21.24 5.46 9 0.034 52 5.78
5/3/2006 8 21.61 6.05 86 0.049 -4.1 7.6
ft = feet
ms| = above mean sea level
btoc = below top of casing 22



Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

April - July 2006
Table 2
Well Purge Parmeters
Well Date g::"g':: Temperature oH ORP  Conductivity Turbidity D(')':;;::d
Identification of 0 (mV) (mS/cm) (NTU)

KBA-11-13A 8/3/1999 6 243 5.5 210 0.463 17 NM
11/9/1999 8 23 5.54 -142 0.467 2 0.78
2/4/2000 8 23 6.68 217 0.503 10 1.17

5/3/2000 6 245 6.4 -113 0.561 10 1.1

8/10/2000 6 237 6.2 -48 1.35 1 0.11

11/8/2000 6 243 54 -81 13 4 04

2/8/2001 6 238 43 2711 1.8 8 0.31

5/3/2001 6 238 4.75 -76 2.16 19 85

8/8/2001 8 252 498 -166.8 238 9 9.05

117712001 6 233 497 -10 1.75 0.6 3.53
2/6/2002 8 24.1 485 42 1.8 5.8 5.88

5/8/2002 8 23.89 4.46 -16 1.66 83 0

8/6/2002 8 26.67 6.7 69 1.82 327 2.51

11/6/2002 8 238 5.84 2 1.72 16.8 3.57

2/5/2003 8 22 434 -62 1.21 7.33 341

5/6/2003 8 233 427 57 1.24 113 2.63
8/6/2003 8 243 425 102 0.928 114 3.36

11/5/2003 8 243 423 18 1.02 136 3.37
2/4/2004 8 24.08 42 0 1.06 10 6.59

5/5/2004 8 22.64 42 60 1.07 6.98 4.52

8/4/2004 8 25.20 42 132 0.940 434 2.59
11/3/2004 8 24.11 4.19 19 0.645 486 11.64

2/9/2005 8 21.73 434 9 0.516 -6 7.7

5/4/2005 8 2257 422 34 0.454 65.8 419

8/3/2005 8 24.02 7.15% 5 0.491 1.7 6.93

9/7/2005 4 2345 431 13 0.307 1.3 6.40

117212005 8 2347 424 15 0.522 53.4 3.02

2/1/2006 8 20.81 431 39 0272 -10 6.69

5/3/2006 8 24.19 451 61 0.567 53.9 6.9

8/3/2006 8 23.68 447 -10 0.530 124 325

11/16/2006 8 22.48 444 -32 0.536 0.0 3.89
KBA-11-13B 8/3/1999 8 249 7.15 -43 0.267 0 NM
8/8/2000 6 243 7.5 37 0.241 2 0.07
8/8/2001 6 245 8.11 2433 0.29 0.85 1021

8/7/2002 8 263 8.76 41 0.341 3.1 3.53

8/5/2003 8 23.90 8 -143 0.255 1.9 471

KBA-11-15 8/3/1999 6 25 49 -182 0.677 9 NM
2/7/2000 7 208 5.04 313 0.536 5 143

8/9/2000 6 242 5.7 91 0.694 3 0.13

8/9/2001 6 227 59 -204.8 0.97 10 8.83

8/7/2002 8 24.57 7.62 24 0.775 2.7 5.54

8/5/2003 8 23.40 5.6 -40 0.468 0.5 5.6

ft = feet
msl = above mean sea level
btoc = below top of casing 23



Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

Aprit - July 2006
Table 2
Well Purge Parmeters
Well Date ¥::,';:‘; Temperature ORP  Conductivity Turbidity D(;’:;g'::d
Identification A ({9 (mV) (mS/cm) (NTU) o
— %
KBA-11-16 8/3/1999 7 26.8 4.76 -111 0171 35 NM
11/9/1999 8 24 4.89 -104 0.263 20 0.57
2/7/2000 7 228 54 -275 0.364 8 1.09
5/4/2000 6 236 6.1 NM 0.146 10 3.7
8/9/2000 6 246 5.6 -67.7 0.331 1 0.06
11/8/2000 6 25.02 5.02 -102 0.302 4 0.15
2/6/2001 6 234 492 -111 0.345 2 0.03
5/2/2001 6 23.1 417 -123 0.411 7 7.3
8/9/2001 8 244 5.58 -248.1 0.394 4 8.68
117772001 8 23.6 4.79 -54 0.387 48 0.8
2/6/2002 6 24,64 4.94 -140 0.28 0.7 23
5/7/2002 6 2441 4.81 -170 0.188 6.5 0
8/7/2002 8 2744 8.36 -45 0.449 L1 10.45
11/5/2002 8 25.29 5.82 -147 0.339 -0.3 43
2/5/2003 8 20.80 522 -199 0.326 4.5 492
5/5/2003 8 235 52 -170 0.369 60.8 2.38
8/6/2003 8 24.60 5.26 -150 0.299 1.7 3.28
11/4/2003 8 25.50 5.25 -148 0.277 24 8.67
2/4/2004 8 19.11 5.26 -190 0.306 24 16.19
5/4/2004 8 23.30 5.11 -194 0332 8.64 291
8/4/2004 8 26.30 5.19 -177 0.403 42 336
11/2/2004 8 2597 5.16 -156 0.219 229 3.08
2/8/2005 8 23.64 5.25 -187 0.202 122 9.24
5/3/2005 8 25.26 5.36 -106 022 204 3.26
8/2/2005 8 24.66 9.48* -147 0.266 0.5 43
9/7/2005 4 24.82 5.61 -65 0.100 3.6 6.16
11/172005 8 25.56 4.51 -161 0.326 292 327
1/31/2006 8 21.89 5.34 -146 0.180 136 5.66
5/4/2006 8 24.36 5.87 -88 0.355 193 16.3
8/2/2006 8 2522 5.05 =70 0.378 15.7 2.76
11/15/2006 8 24.78 5.04 -110 0.380 35.8 2.94
KBA-11-17B 8/3/1999 8 24.7 4.48 -112 0.118 6 NM
2/7/2000 7 219 54 287 0.135 3 1.08
8/9/2000 6 243 6.8 -101 0.073 2 0.01
8/9/2001 6 236 5.46 -178.4 0.118 10 8.7
$/7/2002 8 25.88 7.14 58 0.583 2 3.35
8/5/2003 8 24.90 491 -1 0.331 0.5 398

ft = feet
msl = above mean sea level
btoc = below top of casing 24



Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

April - July 2006
Table 2
Well Purge Parmeters
Well Date ;::"::: Temperature ORP  Conductivity Turbidity D(')’:;';:d
Identification cC) {mV) (mS/cm) (NTU)
; (gl

KBA-11-34 8/3/1999 6 305 32 -300 2.36 13 NM
11/9/1999 8 272 3.58 -134 226 9 0.44
2/7/2000 8 249 2.81 -184 2.19 9 2.43
5/4/2000 6 258 39 -119 1.36 10 5.85
8/8/2000 6 278 3.7 -315 1.78 38 0.02
11/8/2000 6 26.03 3.51 -189 1.73 44 1.73
2/8/2001 6 269 38 249 1.69 4 0.06
5/3/2001 8 252 3.88 -113 1.48 3 6.96
8/9/2001 6 275 435 -152.5 1.07 12 8.77
11/7/2001 6 25.3 3.7 -404 0.652 47 19.99
2/6/2002 6 28.08 3.45 322 1.28 0.5 8.45

5/8/2002 8 27.12 3.65 260 1.1 45 0
8/8/2002 8 27.89 5.05 112 1.02 53 332
11/5/2002 8 26.83 485 97 0.913 0.3 495
2/5/2003 8 243 3.94 -161 0.783 24 2.64
5/5/2003 8 263 397 210 0.898 36.3 0.7
8/6/2003 8 252 451 37 0.603 8.6 3.01
11/4/2003 8 26.02 425 37 0.47 477 36
2/4/2004 8 18.02 4.49 26 0.504 23 1637
5/412004 8 2391 4.51 34 0.509 47.1 498
8/4/2004 8 24.40 4.71 -52 0.777 141 452
11/2/2004 8 25.15 4N 67 0.35 99 8.71
2/8/2005 8 23.90 497 91 0.29 93 827
5/4/2005 8 2343 5.1 -61 0.28 269 472
8/2/2005 8 2421 8.89* -88 0.354 148 423
9/7/2005 4 24.41 5.19 -85 0.241 74.3 8.76
11122005 8 23.54 4.76 -80 0.379 412 2.59
1/31/2006 8 2278 5.34 -40 0.172 0 6.57

5/412006 8 2441 5.6 28 0.345 17.0 »
8/2/2006 8 24.70 5.31 -33 0.342 305 3.59
11/15/2006 8 24.14 527 -65 0.356 8.1 325

ft = feet
msi = above mean sea level
btoc = below top of casing 25



Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

April - July 2006
Table 2
Well Purge Parmeters
Well Date VP::;:'; Temperature pH ORP Conductivity  Turbidity l:;s:;gl:;d
Identification d C) (mV) (mS/cm) (NTU) ™
M
KBA-11-37 8/16/1999 9 255 552 -227 0.517 15 NM
11/9/1999 8 242 5.37 -200 0.573 12 0.46
2/8/2000 8 213 6.1 -323 0.562 6 1.45
5/4/2000 6 24 6.3 NM 0.517 10 1.75
8/9/2000 6 246 6.2 -119 0.551 3 0.03
11/8/2000 6 26.2 5.67 -73 0.533 43 0.86
2/7/2001 6 225 5.5 -73 0.559 9 0.1
5/2/2001 8 242 5.41 -139 0.595 30 8.55
8/9/2001 6 255 6.28 -248.8 0.587 10 9.61
11/72001 8 23.7 5.57 -72 0.618 0.5 L.75
2/5/2002 6 24.68 5.56 -147 0.395 0.7 1.27
5/7/2002 6 24.15 5.47 -155 0.231 6.01 0
11/5/2002 8 24.95 5.96 -120 0.365 22 320
2/5/2003 8 21.1 5.94 -148 0.310 25 5.09
8/6/2003 8 247 583 -114 03 7.3 292
11/4/2003 8 24.64 5.69 -125 0.312 44 248
2/4/2004 8 18.08 5.72 -166 0.332 18.9 10.66
5/4/2004 8 24.18 5.83 -125 0.388 6.0 482
8/4/2004 8 25.30 5.80 -86 0.491 269 4.93
11/2/2004 8 24.69 5.64 -123 0.282 4.1 4.15
2/8/2005 8 2234 5.89 -113 0.247 12.8 7.52
5/3/2005 8 23.40 6.04 -90 0.249 23 4.97
8/2/2005 8 24 81 9.19* -114 0.328 1.5 398
9/7/2005 4 24.41 5.83 -103 0.236 3.6 6.17
11/1/2005 8 24.52 4.67 -114 0.379 93 27
1/31/2006 8 2091 5.84 -96 0.204 22 4.65
5/4/2006 8 24.16 6.48 -85 0.401 6.2 b
8/2/2006 8 24.74 5.74 -45 0413 3.6 297
11/15/2006 8 24.10 5.66 -117 0.431 25 1.75

ft = feet
msl = above mean sea level
btoc = below top of casing 26



Quarterty Groundwater Monitoring Report
Site 11, SUBASE Kings Bay

April - July 2006
Table 2
Well Purge Parmeters
well Date z:'r';':‘; Temperature ORP  Conductivity Turbidity D(')’:;g'::"
Identification A ¢0) (mV) (mS/cm) (NTU)
NN M

PS-2 8/18/1999 7 232 495 =213 0.381 10 NM
11/9/1999 8 22 4.87 -144 0.363 2 0.35
2/7/2000 8 19.5 493 -387 0.355 10 143
5/3/2000 6 21.6 5.7 NM 0.317 10 13
8/8/2000 6 23 5 -108 0.3 2 0.04
11/8/2000 6 242 54 -92 0.298 4 0.48
2/7/2001 6 17.7 5.24 90 0.29 3 0.03
5/2/2001 8 21.7 542 -123 0327 1 7.8
8/9/2001 6 23.1 58 -223.5 0318 5 9.84
11/7/2001 8 21.2 5.06 -33 0.334 02 1.64
2/6/2002 6 22.85 5.24 -120 0.286 0.7 0.8

5/6/2002 6 22.1 498 -105 0.163 99 0
11/5/2002 8 22.55 5.61 2 0312 73 4.62
2/5/2003 8 20.40 5.48 -160 0.325 39 2.10
5/5/2003 8 23.6 5.52 -150 0.372 46.2 1.5
8/5/2003 8 22.90 5.55 -115 0.293 299 344
11/4/2003 8 2.7 545 -100 0.274 13.8 3.64
2/4/2004 8 14.92 5.46 -13 0.344 92 544
5/4/2004 8 24.18 5.83 125 0.388 6.06 4.82
8/4/2004 8 22.40 5.46 -128 0.549 125 3.78
11722004 8 22.46 5.15 -123 0.252 244 8.85
2/8/2005 8 20.55 5.52 -133 0.239 14.9 7.96
5/3/2005 8 20.52 5.53 -47 0.239 1.3 5.51
8/2/2005 8 22.59 9.40* -131 0.298 6.5 2.55
9/7/2005 4 22.19 5.40 -78 0.245 38 6.35
11/1/2005 8 22.01 482 -92 0.352 13.6 364
1/31/2006 8 19.31 5.64 -85 0.215 13.6 537
5/3/2006 8 23.32 5.55 -13 0.437 253 7.88
8/2/2006 8 22.37 5.56 -28 0.426 125 4.08
11/15/2006 8 21.69 541 95 0.428 14.2 3.30

* pH data in August 2005 is suspect due to malfunctioning pH meter.
** DO reading not reported due to malfunctioning DO meter

ft = feet
msl = above mean sea level
btoc = below top of casing 27
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Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay
October - December 2006

APPENDIX A
WELL PURGING AND SAMPLING RECORDS

Site 11 Report



WELL MEASUREMENTS

VELL NUMBER MEASURE TO MEASURE TO
D DATE TIME WATER BOTTOM PHOTO VAC
KOA-l- 02 | J)-14-64 1007 /2,03 [5.23
j250 j2.01 15,93
| WEATHER CONDITIONS
WELL NUMBER SKY &
D DATE TIME |} TEMPERATURE HUMIDITY BAR. PRESSEVE CONDITIONS
KBA-(1-02 Ni-1y-0f | |06 ’73.#? Jo7 24,91 clea
/256 $5,1 % 29 % 29.94 clear




WELL MEASUREMENTS

MEASURE TO

VELL NUMBER ' MEASURE TO
) D DATE TIME WATER BOTTOM PHOTO VAC
81 34 - t4-0¢ 0750 lo.53" 4,59
153 10,53’ 47,5%"
| WEATHER CONDITIONS
WELL NUMBER 4 ; SKY
D DATE Tl»ME TEMPERATURE HUMIDITY BAR. PRESSEVE CONDITIONS
kBn-u-38  liem-0e V0530 | 3.4 % 227 2%/ CLear
& )
33 .0 F 297 2994 (lea,




WELL MEASUREMENTS

NELL NUMBER

MEASURE TO | MEASURE TO
b DATE TIME o o PHOTO VAC
Ka-1-28 | ji- 14-0¢ 0529 i4,4¢' 43,558
jL 30 ryoq [3.57"
| WEATHER CONDITIONS
WELL NUMBER SKY
D DATE TIME | TEMPERATURE HUMIDITY BAR. PRESSEVE CONDITIONS
, ] s
KAR - 11- 8B | 1210-04 lo 829 10.0F 357 25,9/ cle
A /{30 J7 M 107 2%.94 clecr




WELL MEASUREMENTS

WELL NUMBER

MEASURE TO MEASURE TO

D DATE TIME WATER BOTTOM PHOTO VAC

Kep-1t- 164 | [1-ly-6¢ CG59 Ay 54! 41,54
/239 14,54 575"

_ WEATHER CONDITIONS
WELL NUMBER SKY

D DATE TIME TEMPERATURE HUMIDITY B_AR. PRESSEVE CONDITIONS
(BA-~t1-168 | 1-1y-0¢ |0G59 0.7°F 132 24,9/ Llhear

234 25 1°r 24% 29,94 eleay




WELL MEASUREMENTS

VELL NUMBER MEASURE TO MEASURE TO ,
D DATE TIME WATER BOTTOM PHOTO VAC
KAd-1t -liA it-{4 <o 0F 4o i1.91" 3¢.41'
e 1196 24,61
WEATHER CONDITIONS
WELL NUMBER SKY
D DATE TIME } TEMPERATURE HUMIDITY BAR. PRESSEVE CONDITIONS
KAg-u- 18 n--06 | egmo 1{.3% 2/ g 29, 4( cleqar
4
e | $6.9F 304 28,94 | clear




WELL MEASUREMENTS

JELL NUMBER

. MEASURE TO | MEASURE TO
A DATE TIME e e PHOTO VAG
Ly - P K b ’
KAA~1-138_ | |1-14-¢4 653p /133 | 4235
1212 11,32 42,35
WEATHER CONDITIONS
WELL NUMBER ' A SKY
o DATE | TIME |TEMPERATURE| HUMIDITY |BAR. PRESSEVE| o SKY
. . &
BAR-1-138  |irti-o¢ 10830 | 54,3 F %4 24,91 cloay
1212 B6.0F 29% 29.94 Lhear




SAMPLING STATION

Vel # Stalion Typs __
_/'[/4/)-1/'13',4 DA [0 G, well
SAMPLE
Sample ID Sample Matrix Sample Type Collection Method  Date Time By
WaTe, Crald ‘ I-t6~0& og10  SR-TH
Instruments Manufacturer/Mode Serial No. Date of Cal. Calib.Due Reference
. . wiv Cal
pH/Eh lerifa w22 44202 Jrpoi | tvs dety | L35
Conductivity/Temp 1 | {
Dissolved Oxygen ~ ] \
Turbidity Il \ ' J \
L 1 {
Redox L ' / ‘
GROUND LEVEL DATA (before purging)
. [Well Variables
Depth of water = (TD - H) = h (ft) [H = depth to top of wat&]
Inside diam. Of casing = d(in.), 1/2(d) =r(in.) -
LN~ Rn); [7.48 galit 3 constant)
12(in.)
WELL PURGE INFORMATION
|PURGE EQUIPMENT:Ge ﬁ‘.,/,_ SIN: M -0131  |PURGE METHOD: forisTa tToc Prunyr © Pump Type:
Proq Cyc}. Date | Time 1;66";) pH Cond. Units Turb. Units | D.O. Units Redox
290l | g |0920 |13 (090 | wen |lem| 15 | ATw k12|34 |-
¢ . ' ;
hgal |1rte-of |OF 70 229, |4, 5¢ L L DY/ I22 MTu hos 7/(- -1
65 |iyoo |osuo |24 [uwn | 523 [Shp| 10w | ure | Hes | %4 |34
Voo |jeugy |09 P2 | bt | oS30 | Tl | 00 |wru |39 |3 | -32
Well purged to dryness: [1Yes []No
.-Eiecorded by: Date: Reviewed by: Date:
S:;,._’,L&,(:, 2955 o §eo eS8 ‘
j'“ﬂ" Mf/p‘j’;( { ' I




WELL MEASUREMENTS

VELL NUMBER MEASURE TO | MEASURE TO
w DATE TIME WATER OTICM PHOTO VAG
L KPA-0-134 | 11-14-e¢ 695 /4,97 %057
)l oA 14,92 90,57
WEATHER CONDITIONS
WELL NUMBER , ' SKY
i DATE | TIME |TEMPERATURE| HUMIDITY |BAR.PRESSEVE| o SRY
Kan 1i-128 Lirw-og lodr s S5y VA 9.9 | eloar
1207 56,0 ¢ 9% 14,94 clear




WELL MEASUREMENTS

CNELL NUMBER MEASURE TO MEASURE TO
. D DATE _ TIME WATER BOTTOM PHOTO VAC
: Co P
KBA-n- 5 j)- 1426 10 2.6 6. 46 34,97
138§ 78 3%,97
WEATHER CONDITIONS
WELL NUMBER SKY
D DATE TIME TEMPERATURE HUMIDITY BAR. PRESSEVE CONDITIONS
&
KBA-1r1S  Vime lip20 | 72,5¢ Mg 214.41 clegr
1308 84,4 297, 2%.94 clear




WELL MEASUREMENTS

WELL NUMBER MEASURE TO | MEASURE TO ,
) = DATE TIME WATER BOTTOM PHOTO VAC
Kén- - 1¢ [~ (4o 112 ¢. 90! yu, 52
13352 L. %0 qy, 52
| WEATHER CONDITIONS
WELL NUMBER . SKY
D DATE | TIME | TEMPERATURE| HUMIDITY |BAR. PRESSEVE GCONDITIONS
KAAai-1¢ =106 |11 24 82.9% 324 29.9 Y Cleg,
1352 S’ﬁr,z}. 272 29.9¢ cleay




SAMPLING STATION

Well # Station Type  —
/(4/4“//' /6 AL L) Wy e Ll
4
SAMPLE
Sample 1D Sample Matrix Sample Type Collection Method  Date Time By
warer | 6nB Jso  dero KT8
Instruments . Manufacturer/Mode Serial No. Date of Cal. Calib.Due Reference
. ) . Aulo Coc
pH/Eh JleriBa Y2z o024 hg-ef | Catihs Poiy SaliTa s
Conductivity/ Temp ) ) i
Dissolved Oxygen ] /
Turbidity / \
) l :
Redox
GROUND LEVEL DATA (before purging)
Well Variables
Depth of water = (TD - H) = h (ft) [H = depth to fop of waterj
Inside diam. Of casing = d(in.}; 1/2(d) = r(in.)
)~ Ry [7.48 galfft 3 constart)
12(in.)
WELL PURGE INFORMATION _
PURGE EQUIPMENT: €20 Aumg /,- ISIN: p). 5931 PURGE METHOD: /as7allic Ao, + Pump Type:
2 M-013 v .
Prog Cyc| Date | Time T(eé“;’ pH | Cond- | units Turb. Unts | D.O. | Units | Redox
' el , . :
Dot \iysopl tone | 24828 |¢2e | 110 | Slem | 0.0 vty (309 | e | -9
L/gal/ ”’5"04 1030 }'f'?’?% 5.58 kY y/“'\ ¢.0 VT Y 3.5 9/& "é‘.
&:f,a/, L4506 | 16 %0 ﬂq.&?Z fo8 + 346 5/4”\ 22.4 MTu ;ef’) Z}/L ...9/
Fgal g | 10 50 wwadde | 504 | 13%0 few | 358 N Tl 2.4 c}/,_ -1llo
Well purged to dryness: [JYes []No
. ded by: : . i . :
: ecor Y. /gw [ IWKRN Da137 T Raviewed by: Date;

g wpth eel

leg




WELL MEASUREMENTS

VELL NUMBER MEASURE TO MEASURE TO
i D DATE TIME WATER BOTTOM F‘HOTQ VAC
KAA- - 118 | it-1y-¢y, (112 S0 44,57

- 134 Siqe' by, 50
WEATHER CONDITIONS
WELL NUMBER . SKY
D DATE TIME | TEMPERATURE HUMIDITY BAR. PRESSEVE CONDITIONS
KBa-10-128  |irmyee Liin | $3.3% 287 29 ¢4 clear
1347 | S 287 2994 tloar




WELL MEASUREMENTS

JELL NUMBER MEASURETO | MEASURE TO
D DATE TIME " WATER BOTTOM PHOTO VAC
HAp -18 | 11-tt-os 105 43 4562
(342 by, y3' 4542
WEATHER CONDITIONS -
WELL NUMBER ' SKY
D DATE TIME | TEMPERATURE HUMIDITY BAR. PRESSEVE CONDITIONS
Kbf-il-18  irw-og |itos | €3.3°F 24 % 2994 | clear
1342 4.1 F 292 29, 94 clear




WELL MEASUREMENTS

VELL NUMBER MEASURE TO MEASURE TO
D DATE TIME WATER BOTTOM , PHOTO VAC
KBA-1)-26 | ii-14.0g lo«s 363 3492
1327 3.43 29,92
WEATHER CONDITIONS
WELL NUMBER . | SKY
D , DATE TIME | TEMPERATURE HUMIDITY BAR. PRESSEVE CONDITIONS
Kbg-)-20  Ali-m-sg |Jous | §$3.3°% 359 29,9 ¢ clesi
1327 | 4.2 21% 2%.94 clesr




WELL MEASUREMENTS

JELL NUMBER MEASURE TO MEASUéE TO
T D DATE TIME WATER BOTTOM PHOTO VAC
- . ) i B
KbA -2 [-lb-06 1015% 4,01 Y0,35"
137a 4,06 b, 35"
WEATHER CONDITIONS
WELL NUMBER SKY
D DATE TIME § TEMPERATURE | HUMIDITY BAR. PRESSEVE CONDITIONS
K8d-11-24  Mira-06 L1035 | Jo.¢F 3%4 27.1¢ glear
e_
1320 84,2 F 252 29,94 el ear




WELL MEASUREMENTS

NELL NUMBER MEASURE TO MEASURE TO
o DATE TIME WATER 2OTTOM PHOTO VAC
RAA-1- 224 | - 1y-0 4 690 5 i2,4%' F2.,q'
[2.00 12.47° $2.4°
WEATHER CONDITIONS
WELL NUMBER . | SKY
| D DATE TIME | TEMPERATURE |  HUMIDITY | BAR. PRESSEVE] ol o1 o
Kon 12268 liru-ot o905 g 5% S/ 29.4(_ ¢Lee o
&
|200 §¢.0F 194 21.34 cleay




WELL MEASUREMENTS

VELL NUMBER MEASURE TO | MEASURE TO
b DATE TIME o e PHOTO VAG
. i
Khp-u1-34 INPRY: 6940 4, 3. Yo.42°
- J220 L1436 o, 82"
_ WEATHER CONDITIONS
WELL NUMBER ~ SKY
A OATE | TME | TEWPERATURE| HUMIDITY  |BAR. PRESSEVE| oo\ DY |
- :
K8a -1y U-1v-c£ 10940 599, 3% 29.%/ (lea s
L]
1226 54 ZQZ 73,?4 clears




SAMPLING STATION

Well # ;. Station Type __
ﬁﬂ“l/‘ %f‘/ MJN;/’/‘/\’Vﬁ WC{M
~oAMPLE )
Sample ID Sample Matrix Sample Typs Collection Method ~ Date Time By
Wwaler Cral8 1544 [305 SK-14
Instruments Manu_f_acturer/Mode Serial No.‘ Date of Cal. Calib.Due Reference
A Fo cer
pH/Eh He /,'ﬁg Uxry Co2e 2L IN¢-eL Calefs ﬁ’fq:[( 5:::;.‘.7‘;4 ~
Conductivity/Temp } \ |
Dissolved Oxygen | N I
Turbidity ‘ ) I
Redox . ’ I s j
GROUND LEVEL DATA (before purging)
Well Variables
Depth of water = (TD - H) = h (ft) [H = depth 1o top of waterj
Inside diam. Of casing = d(in.); 1/2(d) = r(in.)
-—1’%— = R(fty [7.48 galft 3 constant]
/
‘ WELL PURGE INFORMATION - A
PURGE EQUIPMENT: €<o flwg/, - [SN: M-6739  [PURGE METHOD: forsTalTec Pump - Pump Type:
ProqCyc| Date | Time Eeg) )p pH | Cond. Units Turb. Units | D.O. Units | Redox
Qoet it |i305 |209€ 502 | 010 [¥om | 528 | poru [ 3de | 9h | =100
Noet | pngoq L1315 [20ase| S | 328 | Sl | 2 | NYK 299 5l | <110
bgal |irs-ad [ 1325 Wate| gy | 35 | S | 43 | wTu [ 25| 4 | - 4%
Tl [lt506 [1335 (2004 | 520 | 3F | Som g1 | wia | 3285 9, |-6F
Well purgedAo dryness: [IYes []lNo
1,‘sevcorded beM / ( Date: 1)1 50§ "|Reviewed by: Date:

anﬁe/( !

1359




WELL MEASUREMENTS

NVELL NUMBER MEASURE TO MEASURE TO ,
D DATE TIME WATER BOTTOM PHOTO VAC
. {
K8A-11-36 -14-d6 094 & b ¥4 | 4y
/224 Jy ., %3 L1489
| WEATHER CONDITIONS
WELL NUMBER ' SKY
D DATE TIME ] TEMPERATURE HUMIDITY BAR. PRESSEVE CONDITIONS
I3 2 6 “~
[KBA-t-% - lo9us| 45,3 64 29.9¢ clear
. o
1229 235 1r 297 24,94 Clocys




WELL MEASUREMENTS

VELL NUMBER MEASURE TO MEASURE TO
D DATE TIME WATER BOTTOM PHOTO VAC
IS I i
Wad-U-27 | l-t4-66 1655 Ha25" 38,258
, ‘ a
j335 iy, 2% 38,25
| WEATHER CONDITIONS
WELL NUMBER SKY
D DATE TIME | TEMPERATURE HUMIDITY BAR. PRESSEVE CONDITIONS
. o
Kia-u-37 o6 jsge | £4.2% 297 29.9¢ clevr
1335 | @¥ar 292 clear

29.94




SAMPLING STATION

Well # , Station Type
/(4/4 ~ /(- 37 rows Lo )N(} We e
—<=AMPLE '
Sample ID Sample Matrix Sample Type Collection Method ~ Date Time By _
waTer Grih I~§-¢¢ o%3e SE-TH
Instruments Manufgc‘turerlMpde Serial No. Date of Cal. Calib.Due Reference
' : . Avlc ol
pH/Eh Mordly w22 £0202¢ [-%-¢¢ Catsp, taity Seiptien
Condugctivity/Temp ] { | | i
Dissolved Oxygen / { ! \
Turbidity _ / ] )
Bedox - / | [ j !
GROUND LEVEL DATA (before purging)
Well Variables
Depth of water = (TD - H) = h (ft) {H = depth fo top of waterj
Inside diam. Of casing = d(in.); 1/2(d) =r(in.)
Lrn) - Rt [7.48 gaVit 3 constant)
12(in.) .
WELL PURGE INFORMATION
[rurce EQUIPMENT:6 ¢ bemp [ - SN pye 9 39 |PURGE METHOD: foriselTi Fump ~ Pump Type:
Prog Cyc| Date | Time T(eg‘;’ pH | cond | units | Tum. Unts | DO. | Unts | Redox
Dgst Yrygaq | 2930 | Rurte) Si4d 273 |5/, | o0 e {398 | 94 | =8¢
Woul ol lo540 |2uofc| 4143 | <757 Lo | 187 ot | 357 | s | -198
byt rigo |0450 |awne|502] 392 US| 2.5 | pTe | 3439/ |-13
foar [114506 | 1oo 2«@2 5661 43| SL| 15 otu | 195 5:/_,. -1
Well purged 1o dryness: [1Yes pl No
- {ecorded by: g ‘ z" ; Date: i) 1504 Hevieweq by: Date:

5:"'7"164/.' 10i%




WELL MEASUREMENTS

MEASURE TO

/ELL NUMBER MEASURE TO
D DATE TIME W ATER BOTTOM PHOTO VAC
- ’ . / R 4
PS-2 | jrecee | Jogy [0, 3995
j3e0 j0,0¢ 31,75
| WEATHER CONDITIONS
WELL NUMBER SKY
D DATE TIME | TEMPERATURE HUMIDITY BAR. PRESSEVE CONDITIONS
ps-2 U-14-a¢ | (014 D525 o 4Ll 9.9 clear
/300 S5 % 297 2%.94 clear




SAMPLING STATION

Well # Station Type
,05_2 Mo Torive el
7
_. AMPLE ’
SamplelID | SampleMatrix | SampleType Collection Method  Date Time By
' waler 6/&5 ' [t-15¢¢ 830  SR-TA
Instruments Manufacturer/Mode Serlal No, Date of Cal. Calib.Due Reference
. g . . ) AuTo (s &
pH/Eh Hor e w2 | foroig [-50¢ |laths da, SeleaTiens
Conductivity/Temp { o | ) / {
Dissolved Oxygen l { /
Turbidity , / \ \
: { L 1 !
Redox '

GROUND LEVEL DATA (before purging)
Well Variables |

- [Depth of water = (TD - H) = h (ft) {H = depth to top of water]
Inside diam. Of casing = d(in.); 1/2(d) = r(in.)

Lrin)__ - Rty [7.48 galfft 3 constant]
12(in.)

WELL PURGE INFORMATION A

|PuRGE EQUIPMENT: 6 7 /s [sMep-p937  |PURGE METHOD: PerisTalTic. Fump ~ Pump Type:

Proq Cyc| Date | Time T("g‘;’ pH | cond | unts |  Tum. unts | Do | units | Redox

Vgt \iasoq | 0835 (20089 | saa | 30 |Shm | wt g Wy {300 | | ~béau)
Ygel [HH5-06109485 |Jutng | Suey | a3t | Slea | 15.4 B ELL A -£ P,
6 gat ws-¢ 0285 |an.owe | 5.4¢ 2% Sfom 2. MTu g | e -¢7
Goab |IM150L | 0905 |arstt | Sy | 4 Som | 102 o | 330 4 | -9

. Well purged 1o dryness: [1Yes ){No

. acorded by: .;{‘A £ e s A w Date: j}. | 5-64 Reviewed by: ' Date:




Quarterly Groundwater Monitoring Report
Site 11, SUBASE Kings Bay
October - December 2006

APPENDIX B
ANALYTICAL REPORTS

Site 11 Report
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Columbia
8540 Baycenter Road Jacksonville,Florida 32256 (904) 739-2277 (904) 739-2011 fax Analytical

Services™

An Employee - Owned Company

November 22, 2006 Service Request No: J0605538

Sam Ross

VT Griffin Services
P.O. Box 47248

Kings Bay, GA 31547

RE: NSB Kings Bay/Site 11
Dear Sam:

Enclosed are the results of the sample(s) submitted to our laboratory on November 17, 2006. For
your reference, these analyses have been assigned our service request number J0605538.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the NELAP standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the items
submitted to the laboratory for analysis and individual items (samples) analyzed, as listed in the
report.

Please call if you have any questions. My extension is 289. You may also contact me via email
at TKissinger@jax.caslab.com.

Respectfully submitted,

Columbia Analytical Services, Inc.

o |

Tom Kissinger
Project Chemist

-

Page 1 of Z 2

Laboratory Manager: Greg Jordan
Quality Assurance Officer: Kathy Brungard

CAS Jacksonville is NELAC-accredited by the State of Florida, #E82502 valid through 6/30/07. Other
state accreditations include: Arkansas, #88-0600 valid through 1/12/06; Georgia, #904 valid through
6/30/07; Louisiana, #02086 valid through 6/30/07, Texas, #T104704197-06-TX valid through 5/31/07;
gorth Carolina, #527 valid through 12/31/06; and South Carolina, #96021001 valid through 6/30/07.

NELAP Accredited ACIL Seal of Excellence Award £ 100% Recycled
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: VT Griffin Services Service Request No.: J0605538
Project: NSB Kings Bay Date Received: 11/17/06
Sample Matrix:  water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for samples designated for Tier III data deliverables including validation
summary forms. When appropriate to the procedure, method blank results have been reported with each analytical test.
Analytical procedures performed by the lab are validated in accordance with NELAC standards. Parameters that are
included in the NELAC Fields of Testing but are not included in the lab’s NELAC accreditation are identified in the
discussion of each analytical procedure.

Sample Receipt

7 water samples were received for analysis at Columbia Analytical Services on 11/17/06. The samples were received
in good condition and consistent with the accompanying chain of custody form. Samples are refrigerated at 4+2°C
upon receipt at the lab.

Yolatile Organic Compounds by GC-MS

Initial Calibration Exceptions

The primary evaluation criterion was exceeded for several analytes in Initial Calibration (ICAL) ID CAL1000. In
accordance with CAS standard operating procedures, the alternative evaluation specified in the EPA method was
performed using the average percent recovery of all analytes in the calibration. The calibration meets the alternative
evaluation criteria.

Continuing Calibration Verification Exceptions

The primary evaluation criterion was exceeded for the following analyte in Continuing Calibration Verification
(CCV) JIWG0603745-2: Bromomethane. The analyte in question was not detected in the associated field samples.
Since the analyte was detected in the MRL check standard, instrument sensitivity was documented. The data quality
was not significantly affected and no further corrective action was taken.

Matrix Spike‘ Recovery Exceptions

The matrix spike and duplicate matrix spike recovery of Bromomethane for sample KBA-11-13A-NOV-15-06 was
outside the lower control criterion. The analyte in question was not detected in the associated field samples. Since
the analyte was detected in the MRL check standard, instrument sensitivity was documented. The data quality was
not significantly affected and no further corrective action was taken.

The matrix spike recovery of cis-1,2-Dichloroethene for sample KBA-11-13A-NOV-15-06 was outside control
criteria. Recovery in the Laboratory Control Sample (LCS) was acceptable, which indicates the analytical batch was
in control. No further corrective action was appropriate.

Lab Control Sample Exceptions

The spike recovery of Bromomethane for Laboratory Control Sample (LCS) JWG0603744-3 was outside the lower
control criterion. The analyte in question was not detected in the associated field samples. Since the analyte was
detected in the MRL check standard, instrument sensitivity was documented. The data quality was not significantly
affected and no further corrective action was taken.

Ny ), /MJM ezl




SAMPLE CROSS-REFERENCE

Client: VT Griffin Services
Project: NSB Kings Bay/Site 11
SAMPLE#  CLIENT SAMPLE ID

J0605538-001
J0605538-002
J0605538-003
J0605538-004
J0605538-005
J0605538-006
J0605538-007

Printed 11/22/2006 15:26

KBA-11-PS2-NOV-15-06
KBA-11-37-NOV-15-06
KBA-11-16-NOV-15-06
KBA-11-34-NOV-15-06
KBA-11-13A-NOV-15-06
KBA-11-13A-NOV-15-06-DUP
TRIP BLANK

Sample Summary

Service Request: J0605538

DATE

11/15/06
11/15/06
11/15/06
11/15/06
11/16/06
11/16/06
11/16/06

TIME

09:10
10:15
11:05
13:50
08:55
09:05
00:00

Page 1 of 1
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Data Qualifiers

Inorganic Data

The result is an outlier. See case narrative.

The control limit criteria are not applicable. See case narrative.

The analyte was found in the associated method blank at a level that is significant relative to the sample result.
The result is an estimated amount because the value exceeded the instrument calibration range.

The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.

The compound was analyzed for, but was not detected (“Non-detect”) at or above the MRL/MDL.

Too many colonies were present (TNTC). The numeric value represents the filtration volume.

The MRL/MDL has been elevated due to matrix interference.

See case narrative.

Metals Data
The result is an outlier. See case narrative.
The control limit criteria are not applicable. See case narrative.
The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.
The reported value is estimated because of the presence of matrix interference.
The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within control limits. See case narrative.
The result was determined by Method of Standard Additions (MSA).
The compound was analyzed for, but was not detected (“Non-detect”) at or above the MRL/MDL.
The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than
50% of spike absorbance.
The MRL/MDL has been elevated due to matrix interference. _
See case narrative.
The correlation coefficient for the MSA is less than 0.995.

Organic Data

The result is an outlier. See case narrative.

The control limit criteria are not applicable. See case narrative.

The tentatively identified compound is a suspected aldol-condensation product.

The analyte was found in the associated method blank at a level that is significant relative to the sample result.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to
historical data.

The reported result is from a dilution.

The result is an estimated amount because the value exceeded the instrument calibration range.

The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not
performed.

The GC or HPLC confirmation criteria were exceeded. The relative percent difference is greater than 40%
between the two analytical results (25% for CLP Pesticides)

The compound was analyzed for, but was not detected (“Non-detect”) at or above the MRL/MDL.

The MRL/MDL has been elevated due to a chromatographic interference.

See case narrative.

Petroleum Hydrocarbon Specific

The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.
The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates
~ the presence of a greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates
the presence of a greater amount of heavier molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the
correct carbon range, but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.



ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LUFT
M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified )
Maximum Contaminant Level is the highest permissible concentration of a substance allowed in
drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater than or equal to
the MDL. :



Chain of Custody and Sample Receipt
Documentation



£0-0001-0008

WetD Aq peureley - Yuid 'Ad0Q qeT - MojjeA LiopeuiBUQ 0} winley - ShyM :uoAGUISI

(BLO ZY]LT

ta

A,

b2 L7000y (W v

qzw.u\& N g v 7 d

aulj/sleq owiL/aRg awilj/oleq awi}/e1eQ
- T—=%-
uuty wiy w4 wiig Q\k nN \
J VP
SWieN pajulig WeN pelig SWeN pejuly OWEN polud /\‘J% . \} W N bgluug
anjeubis aimeubig anjeubig ainjeubls \JQ o ANaubis j anjeullis
Y > =T
] % P
A8 J3A1303d A8 A3HSINONIN3Y Af Q3AI323H A8 IHSINONITIHY A8 Q3AZO3H A8 mem_DOZ..&@ )
L7251 o — s—— owps N A 'SIvas AQOLSNO "dN3L HITO00/NOILIONOO :1di303H I1AVS
R [ ddvD 8eg
) yodey WoIsNy / swiio4 pazieaeds ‘A E—
’ , vleQ mey yim podey uolepliep eled Al 31va 14043 Q31830034
dnzlh #og 0g SEIVENSS
sauBUING )
LONRIGHED PUB DD + Sunsey Il T &
0L T 31v0 Xv4 a3153n034 o\ 2
(paunbe: s8 ASW/SW 'dNa ‘SO
SeUBWIWNG 0 + SINsay | QYVANVLS

00 puB Jequiny poylew epnjoul) AILSINDIAY SISATYNY

]l 311G

10,4

uieN 1oefolg

o 407 ]

H

2]

JOvd

WHO4 1S3ND3H SISATVI

WO qR(SRY MMM

H0Z-6€L (POB) XV « 90X Z22L-G69-008 » LLZC-6EL (106) » 9GZ2E T 'SINAUOSKIB o ‘DY JOINSOARE QPGS  Augoiwcs poumc oatontss uy

HOL1vH08V1/AdOLSNI 40 NIVHO

= S8oIA 1ag
103y i
ol o)

AuQ sinsay 1 T (A\1ddV SIDYVHOUNS} HSNY
NOLLYWHOSNI 3DI0ANI SINIWILIND3H 1HOdIH SINIWIHINDIH ONNOHYNHNL SANIWWOD/SNOLLONELSNI WI03dS
I3 ghiﬁ.%\\\ L 7T PH I5FE| 9 6 - 5T 400 FE T-1T-FBA T,
S0 0o fa| T Bl@amll Laal’| 9o -ST-nakt FET -11-V8Xjn
§ |2 ST ww\w\\: LI@amit/foal | 97~ 8 Aau~FET-IT-FEHin,
Wmﬁ\hhw m«%\ NGO "H Loa T 9T STAT0-hE TP,
< SOTT WEYN Siaamil(aa T | 9 T S14oW-71- 50
E (YN S/ WS h toamb Leal | 9T ST-aaU ~LE -1I-F8
€ [P GIET |97 5T ET00 MH LaaT |72 ST 401 5 TTH5H
XiHIYW | awe  awva airavi al 31dAVYS LN3ITD
ONITWVS
NOILJIOSaa SIVNEEITY - 7>t Q.Wl\«ﬂ\ﬂ ¥ E,_JH_.W S
A Al
b g/ |
o ¢ ) YARE: LhalE A
EF 7z BHELR ~99 T |
T0H 1 % Ll ]
INON 0 — W\N . QDM .S:&&. .Lnu ...—wua_\uw“;s&a
J\D JAILYAHISIHd 3 +a odey



Columbia Analytical Services, Inc.

Cooler Recelpt and Preservation Form

Chent T L Sk Serv1ce Request 4 /‘ﬁ?
P.roject: M K;ASS B:.,, ‘ ‘ o _ Fo
Cooler receivedon  _ {14236 | and opened on (/206 by 5¢ ,
COURIER: CAS "UPS . FEDEX = DHL CLIENT Tracking 4 o o
1 Weré custody seals on outside of cooler? Yes @ N/A
2 Were seals intact, signed and dated? ‘Yes  No iy
3 Were cusfody papers properly filled out? : fe} . No - NI
4 ‘ ’Femperatixré of cobler(s) upon receipt (Should be 4 +/-2 degrees C) I 1.2 ) ‘_ 5 i |
S Correct Temperature? ) | . @ ©No’ N/A
6 ‘Were Ice or Ice Packs present - (e No - . NIA
7 Did all bottles arrive in good condition (unbroken, etc....)? @ o No - ~ N/A
8 Were all bottle labels complete (sample ID, preservation, etc....)? ~  -Qes B No G C N/A‘
9 Did all bottle labels and tags agree with custody papers? P c (N’cp N/A
_10_-_' l Were the correct bottles used for the tests mdlcated" - @2 o '-No : ‘N/A. '
11 “‘.Were all of the preserved bottles recewed with the '1pp10prlate preservaﬁve’? ', éfga : “ : *‘I‘\’o T NZA »
HNO3 pH<2' = H2SO4pH<2  ZnAc2/NaOH pH>9  NaOH pH>12 @&p'ﬂ_éz“ L
Preservative additions noted below : .
12 Were all samples received within analysis holding times? (o " No . NA
13 : Wefe VOA vial.s checked for absence of air bubbles? If present, note below A @ v No:. . NA
14" Where did the bottles originate? ‘CAY. . Client ©

Manuf. Lot # or CAS |

Sample ID Reagent - Chem ID “ml ad’de.di '

midias |
Additional comments and/or explanation of all dlscrepancws noted above
7?‘:/) uﬂ;k r\o} ’c)”z’J ca GC
Client approvél to run samples if discrepancies noted: *‘Date:9 .
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Summary Package
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Organic Analysis:
Volatile Organic Compounds by GC/MS

Summary Package

Sample and QC Results

12
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COLUMBIA ANALYTICAL SERVICES, INC.
Client: VT Griffin Services Service Request: 10605538
Project: NSB Kings Bay/Site 11

Cover Page - Organic Analysis Data Package
Volatile Organic Compounds by GC/MS

Date Date

Sample Name Lab Code Collected Received

KBA-11-PS2-NOV-15-06 J0605538-001 11/15/2006 11/17/2006
KBA-11-37-NOV-15-06 J0605538-002 11/15/2006 11/17/2006
KBA-11-16-NOV-15-06 J0605538-003 11/15/2006 11/17/2006
KBA-11-34-NOV-15-06 J0605538-004 11/15/2006 11/17/2006
KBA-11-13A-NOV-15-06 J0605538-005 11/16/2006 11/17/2006
KBA-11-13A-NOV-15-06-DUP  J0605538-006 11/16/2006 11/17/2006
TRIP BLANK J0605538-007 11/16/2006 11/17/2006
KBA-11-13A-NOV-15-06MS JWG0603744-1 11/16/2006 11/17/2006
KBA-11-13A-NOV-15-06DMS  JWG0603744-2 11/16/2006 11/17/2006

I certify that this data package is in compliance with the terms and conditions of the contract, both technically and for completeness, for other than the
conditions detailed in the case narrative. Release of the data contained in this hardcopy data package and in the computer-readable data submitted on

floppy diskette hasmry Manager or the Manager's designec, as verified by the following signature.
ature: W Name: l‘ﬂ»&\, A"—c o
N .
e’

Date: l! / I-L[vL Title: betpinicy MO rMCEA
13
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: VT Griffin Services Service Request: J0605538
ject: NSB Kings Bay/Site 11 Date Collected: 11/15/2006
aple Matrix: Water Date Received: 11/17/2006

Volatile Organic Compounds by GC/MS

Sample Name: KBA-11-PS2-NOV-15-06 Units: ug/L

Lab Code: J0605538-001 Basis: NA

Extraction Method: EPA 5030B Level: Low

Analysis Method: 8260B

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note

Dichlorodifluoromethane ND. U 5.0 0.15 1 11/21/06  11/21/06 JWG0603744

Chloromethane ND U 1.0 0.11 1 11/21/06  11/21/06  JWG0603744

Vinyl Chloride 064 J 1.0 0.12 1 11/21/06  11/21/06  JTWG0603744

Bromomethane ND U 1.0 0.15 1 11/21/06  11/21/06  JWG0603744 *

Chloroethane ND U 1.0 0.19 1 11/21/06  11/21/06  JWG0603744

Trichlorofluoromethane ND U 1.0 0.21 1 11/21/06  11/21/06 JWG0603744

1,1-Dichloroethene ND U 1.0 0.16 1 11/21/06  11/21/06  JWG0603744

Acetone ND U 50 1.9 1 11/21/06  11/21/06 JTWG0603744

lIodomethane (Methyl lodide) ND U 5.0 1.1 1 11/21/06  11/21/06  IWG0603744

Carbon Disulfide ND U 10 1.1 1 11/21/06  11/21/06  TWG0603744

Methylene Chloride ND U 5.0 0.29 1 11/21/06  11/21/06  JWG0603744

Methyl tert-Butyl Ether ND U 2.0 13 1 11/21/06  11/21/06  TWG0603744

s-1,2-Dichloroethene 0.63 J 1.0 0.11 1 11/21/06  11/21/06 IWG0603744
. --Dichloroethane 052 ) 1.0 0.080 1 11/21/06 - 11/21/06 TWG0603744

Vinyl Acetate ND U 10 1.1 1 11/21/06  11/21/06 JWG0603744

cis-1,2-Dichloroethene 27 1.0 0.12 1 11/21/06 - 11721/06  TWG0603744

2-Butanone (MEK) ND U 10 0.97 1 11/21/06  11/21/06 JWG0603744

Bromochloromethane ND U 1.0 0.28 1 11/21/06  11/21/06 JWG0603744

Chloroform ND U 1.0 0.12 1 11/21/06  11/21/06 TWG0603744

1,1,1-Trichloroethane (TCA) ND U 1.0 0.17 1 11/21/06  11/21/06 JWG0603744

Carbon Tetrachloride ND U 1.0 0.14 1 11/21/06  11/21/06 TWG0603744

Benzene 0.68 J 1.0 0.088 1 112106  11/21/06 JWG0603744

1,2-Dichloroethane (EDC) ND U 1.0 0.11 1 11/21/06 11/21/06 JWG0603744

Trichloroethene (TCE) 1.2 1.0 0.20 1 11/21/06  11/21/06 IWG0603744

1,2-Dichloropropane ND U 1.0 0.10 1 11/21/06  11/21/06 TWG0603744

Dibromomethane ND U 1.0 0.22 1 11/21/06  11/21/06  JWG0603744

Bromodichloromethane ND U 1.0 0.099 1 11/21/06  11/21/06  JWG0603744

cis-1,3-Dichloropropéne ND U 1.0 0.14 1 11/21/06  11/21/06 TWG0603744

4-Methyl-2-pentanone (MIBK) ND U 25 0.94 1 112106  11/21/06 TWG0603744

Toluene 049 J 1.0 0.13 1 11/21/06  11/21/06 TWG0603744

trans-1,3-Dichloropropene ND U 1.0 0.12 1 1121/06 = 11/21/06  JWG0603744

1,1,2-Trichloroethane ND U 1.0 0.14 1 11/21/06  11/21/06 JWG0603744

Tetrachloroethene (PCE) ND U 1.0 0.16 1 11/21/06  11/21/06 JWG0603744

2-Hexanone ND U 25 14 1 11/21/06  11/21/06 JWG0603744

nents:
14
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: VT Griffin Services Service Request: J0605538
ject: NSB Kings Bay/Site 11 Date Collected: 11/15/2006
aple Matrix: Water Date Received: 11/17/2006

Volatile Organic Compounds by GC/MS

Sample Name: KBA-11-PS2-NOV-15-06 Units: ug/L

Lab Code: J0605538-001 Basis: NA

Extraction Method: EPA 5030B Level: Low

Analysis Method: 8260B

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note

Dibromochloromethane ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744

1,2-Dibromoethane (EDB) ND U 1.0 0.12 1 11/21/06 1112106  JWG0603744

Chlorobenzene 094 J 1.0 0.10 1 11/21/06  11/21/06 JWG0603744

1,1,1,2-Tetrachloroethane ND U 1.0 0.12 1 11/21/06  11/21/06  IWG0603744

Ethylbenzene 9.0 1.0 0.12 1 11/21/06  11/21/06 TWG0603744

m,p-Xylenes 027 ) 2.0 0.19 1 11/21/06  11/21/06 JWG0603744

o-Xylene 022 J 1.0 0.083 1 11/21/06  11/21/06  JWG0603744

Styrene ND U 1.0 0.062 1 11/21/06  11/21/06 JWG0603744

Bromoform ND U 1.0 0.28 1 11/21/06  11/21/06  JWG0603744

1,1,2,2-Tetrachloroethane ND U 1.0 0.16 1 11/21/06  11/21/06  JWG0603744

1,2,3-Trichloropropane ND U 1.0 0.24 1 11/21/06  11/21/06 TWG0603744

* ~=g-1,4-Dichloro-2-butene ND U 20 32 1 11/21/06  11/21/06 TWG0603744

Jichlorobenzene ND U 1.0 0.14 1 11/21/06  11/21/06 TWG0603744
~~Dichlorobenzene 0.18 J 1.0 0.085 1 11/21/06  11/21/06 JWG0603744
1,2-Dichlorobenzene ND U 1.0 0.080 1 11/21/06  11/21/06 JWG0603744
1,2-Dibromo-3-chloropropane (DBCP ND U 2.0 0.85 1 11/21/06  11/21/06  JWG0603744

Naphthalene ND U 10 0.11 1 11/21/06  11/21/06 JWG0603744

* See Case Narrative

Control Date

Surrogate Name %Rec Limits Analyzed Note

1,2-Dichloroethane-d4 89 71-122 11/21/06 Acceptable

4-Bromofluorobenzene 102 79-120 11/21/06 Acceptable

Dibromofluoromethane 98 82-116 11/21/06 Acceptable

Toluene-d8 107 88-117 11/21/06 Acceptable

nents:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: VT Griffin Services Service Request: J0605538
“jeet: NSB Kings Bay/Site 11 Date Collected: 11/15/2006
aple Matrix: Water Date Received: 11/17/2006
Volatile Organic Compounds by GC/MS
Sample Name: KBA-11-37-NOV-15-06 Units: ug/L
Lab Code: J0605538-002 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Dichlorodifluoromethane ND U 50 0.15 1 11/21/06  11/21/06  JWG0603744
Chloromethane ND U 1.0 0.11 1 11/21/06  11/21/06 JWG0603744
Vinyl Chloride 1.9 1.0 0.12 1 11/21/06  11/21/06 JWG0603744
Bromomethane ND U 1.0 0.15 1 11/21/06  11/21/06  JWG0603744 *
Chloroethane ND U 1.0 0.19 1 11/21/06  11/21/06  JWG0603744
Trichlorofluoromethane ND U 1.0 0.21 1 11/21/06  11/21/06 JWG0603744
1,1-Dichloroethene ND U 1.0 0.16 1 11/21/06  11/21/06  TWG0603744
Acetone 7.6 J 50 1.9 1 11/21/06  11/21/06  JTWG0603744
Iodomethane (Methyl Iodide) ND U 50 1.1 1 11/21/06  11/21/06  JWG0603744
Carbon Disulfide ND U 10 1.1 1 11/21/66  11/21/06 JWG0603744
Methylene Chloride ND U 5.0 0.29 1 11/21/06  11/21/06  JWG0603744
Methyl tert-Butyl Ether ND U 20 13 1 11/21/06  11/21/06 = JWG0603744
i-1,2-Dichloroethene ND U 1.0 0.11 1 11/21/06  11/21/06  JWG0603744
. --Dichloroethane 0.26 J 1.0 0.080 1 11/21/06  11/21/06 JTWG0603744
Vinyl Acetate ND U 10 1.1 1 11/21/06  11/21/06 JWG0603744
cis-1,2-Dichloroethene 4.7 1.0 0.12 1 11/21/06  11/21/06 JWG0603744
2-Butanone (MEK) ND U 10 0.97 1 11/21/06  11/21/06  JWG0603744
Bromochloromethane ND U 1.0 0.28 1 11/21/06  11/21/06 TWG0603744
Chloroform ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744
1,1,1-Trichloroethane (TCA) ND U 1.0 0.17 1 11/21/06  11/21/06  JWG0603744
Carbon Tetrachloride ND U 1.0 0.14 1 11/21/06  11/21/06  JWG0603744
Benzene 056 ] 1.0 0.088 1 11/21/06  11/21/06  JWG0603744
1,2-Dichloroethane (EDC) ND U 1.0 0.11 1 11/21/06  11/21/06 JWG0603744
Trichloroethene (TCE) ND U 1.0 0.20 1 11/21/06  11/21/06  JWG0603744
1,2-Dichloropropane ND U 1.0 0.10 1 11/21/06  11/21/06  IWG0603744
Dibromomethane ND U 1.0 0.22 1 11/21/06  11/21/06 JWG0603744
Bromodichloromethane ND U 1.0 0.099 1 11/21/06  11/21/06  JWG0603744
cis-1,3-Dichloropropene ND U 1.0 0.14 1 11/21/06  11/21/06 TWG0603744
4-Methyl-2-pentanone (MIBK) ND U 25 0.94 1 112106  11/21/06 JWG0603744
Toluene 029 J 1.0 0.13 1 11/21/06  11/21/06 JWG0603744
trans-1,3-Dichloropropene ND U 1.0 0.12 1 11/21/06  11/21/06  JWG0603744
1,1,2-Trichloroethane ND U 1.0 0.14 1 11/21/06  11/21/06  IWG0603744
Tetrachioroethene (PCE) 017 J 1.0 0.16 1 11/21/06  11/21/06  YWG0603744
2-Hexanone ND U 25 14 1 11/21/06  11/21/06 IJWG0603744
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: VT Griffin Services Service Request: J0605538
Tject: NSB Kings Bay/Site 11 Date Collected: 11/15/2006
nple Matrix: Water Date Received: 11/17/2006

Volatile Organic Compounds by GC/MS

Sample Name: KBA-11-37-NOV-15-06 Units: ug/L

Lab Code: J0605538-002 Basis: NA

Extraction Method: EPA 5030B Level: Low

Analysis Method: 8260B

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note

Dibromochloromethane ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744

1,2-Dibromoethane (EDB) ND U 1.0 0.12 1 11/21/06  11/21/06  IWG0603744

Chlorobenzene 3.1 1.0 0.10 1 11/21/06  11/21/06 JWG0603744

1,1,1,2-Tetrachloroethane ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744

Ethylbenzene 1.7 1.0 0.12 1 11/21/06  11/21/06 IWG0603744

m,p-Xylenes ND U 2.0 0.19 1 11/21/06  11/21/06 JWG0603744

o-Xylene 0.12 J 1.0 0.083 1 11/21/06  11/21/06 JWG0603744

Styrene ND U 1.0 0.062 1 11/21/06  11/21/06 JWG0603744

Bromoform ND U 1.0 0.28 1 11/21/06  11/21/06 JWG0603744

1,1,2,2-Tetrachloroethane ND U 1.0 0.16 1 1172106  11/21/06  JWG0603744

1,2,3-Trichloropropane ND U 1.0 0.24 1 11/21/06  11/21/06 JWG0603744
~-ns-1,4-Dichloro-2-butene ND U 20 32 1 11/21/06  11/21/06  JWG0603744
Dichlorobenzene ND U 1.0 0.14 1 11/21/06  11/21/06  JWG0603744

_«Dichlorobenzene 35 1.0 0.085 1 11/21/06  11/21/06 JWG0603744

1,2-Dichlorobenzene 031 J 1.0 0.080 1 11/21/06  11/21/06 IWG0603744

1,2-Dibromo-3-chloropropane (DBCP ND U 20 0.85 1 11/21/06  11/21/06 IWG0603744

Naphthalene 32 10 0.11 1 11/21/06  11/21/06 JWG0603744

* See Case Narrative

Control Date

Surrogate Name %Rec Limits Analyzed Note

1,2-Dichloroethane-d4 90 71-122 11/21/06 Acceptable

4-Bromofluorobenzene 99 79-120 11/21/06 Acceptable

Dibromofluoromethane 98 82-116 11/21/06 Acceptable

Toluene-d8 112 88-117 11/21/06 Acceptable

nents:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: VT Griffin Services Service Request: J0605538
‘jeet: NSB Kings Bay/Site 11 Date Collected: 11/15/2006
aple Matrix: Water Date Received: 11/17/2006

Volatile Organic Compounds by GC/MS

Sample Name: KBA-11-16-NOV-15-06 Units: ug/L

Lab Code: J0605538-003 Basis: NA

Extraction Method: EPA 5030B Level: Low

Analysis Method: 8260B

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL ~ Factor Extracted Analyzed Lot Note

Dichlorodifluoromethane 019 J 5.0 0.15 1 11/21/06  11/21/06 JWG0603744

Chloromethane ND U 1.0 0.11 1 11/21/06  11/21/06 TWG0603744

Vinyl Chloride ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744

Bromomethane ND U 1.0 0.15 1 11/21/06  11/21/06 JWG0603744 *

Chloroethane ND U 1.0 0.19 1 11/21/06  11/21/06 JWG0603744

Trichlorofluoromethane ND U 1.0 0.21 1 11/21/06  11/21/06 JWG0603744

1,1-Dichloroethene 033 ] 1.0 0.16 1 11/21/06  11/21/06 JWG0603744

Acetone ND U 50 1.9 1 11/21/06  11/21/06 JTWG0603744

Iodomethane (Methyl Iodide) ND U 5.0 1.1 1 11/21/06  11/21/06 JWG0603744

Carbon Disulfide ND U 10 1.1 1 11/21/06  11/21/06 JWG0603744

Methylene Chloride ND U 5.0 0.29 1 11/21/06  11/21/06  JWG0603744

Methyl tert-Butyl Ether ND U 2.0 1.3 1 11/21/06  11/21/06 JWG0603744

i-1,2-Dichloroethene ND U - 1.0 0.11 1 11/21/06  11/21/06 IWG0603744
,«-Dichloroethane 1.2 1.0 0.080 1 11/21/06  11/21/06 TWG0603744

Vinyl Acetate ND U 10 1.1 1 11/21/06  11/21/06 JWG0603744

cis-1,2-Dichloroethene 34 1.0 0.12 1 11/21/06  11/21/06 IWG0603744

2-Butanone (MEK) ND U 10 0.97 1 11/21/06  11/21/06 JWG0603744

Bromochloromethane ND U 1.0 0.28 1 11/21/06  11/21/06 TWG0603744

Chloroform ND U 1.0 0.12 1 11/21/06  11/21/06 TWG0603744

1,1,1-Trichloroethane (TCA) ND U 1.0 0.17 1 11/21/06  11/21/06 TWG0603744

Qarbon Tetrachloride ND U 1.0 0.14 1 11/21/06  11/21/06 TWG0603744

Benzene 038 ) 1.0 0.088 1 11/21/06  11/21/06 JWG0603744

1,2-Dichloroethane (EDC) ND U 1.0 0.11 1 11/21/06 11/21/06  IWG0603744

Trichloroethene (TCE) ND U 1.0 0.20 1 11/21/06  11/21/06 JWG0603744

1,2-Dichloropropane ND U 1.0 0.10 1 11/21/06  11/21/06 JWG0603744

Dibromomethane ND U 1.0 0.22 1 11/21/06  11/21/06 JWG0603744

Bromodichloromethane ND U 1.0 0.099 1 11/21/06  11/21/06 JWG0603744

cis-1,3-Dichloropropene ND U 1.0 0.14 1 11/21/06  11/21/06 IWG0603744

4-Methyl-2-pentanone (MIBK) ND U 25 0.94 1 11/21/06  11/21/06  JWG0603744

Toluene ND U 1.0 0.13 1 11/21/06  11/21/06 JWG0603744

trans-1,3-Dichloropropene ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744

1,1,2-Trichloroethane ND U 1.0 0.14 1 11/21/06  11/21/06 JWG0603744

Tetrachloroethene (PCE) 031 ) 1.0 0.16 1 11/21/06  11/21/06 IWG0603744

2-Hexanone ND U 25 14 1 11/21/06  11/21/06 JWG0603744

nents:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: VT Griffin Services Service Request: J0605538
vject: NSB Kings Bay/Site 11 Date Collected: 11/15/2006
aple Matrix: Water Date Received: 11/17/2006

Volatile Organic Compounds by GC/MS

ngplé Name: KBA-11-16-NOV-15-06 Units: ug/L

Lab Code: J0605538-003 Basis: NA

Extraction Method: EPA 5030B Level: Low

Analysis Method: 8260B

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note

Dibromochloromethane ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744

1,2-Dibromoethane (EDB) ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744

Chlorobenzene 0.27 J 1.0 0.10 1 11/21/06  11/21/06 JWG0603744

1,1,1,2-Tetrachloroethane ND U 1.0 0.12 1 1121/06  11/21/06  JWG0603744

Ethylbenzene 35 1.0 0.12 1 11/21/06  11/21/06  JTWG0603744

m,p-Xylenes 043 J 2.0 0.19 1 1121/06  11/21/06  JWG0603744

o-Xylene 012 J 1.0 0.083 1 11/21/06  11/21/06 JWG0603744

Styrene ND U 1.0 0.062 1 11/21/06  11/21/06 JWG0603744

Bromoform ND U 1.0 0.28 1 11/21/06  11/21/06  JWG0603744

1,1,2,2-Tetrachloroethane ND U 1.0 0.16 1 11/21/06  11/21/06 JWG0603744

1,2,3-Trichloropropane ND U 1.0 0.24 1 1121006  11/21/06 TWG0603744
+ns-1,4-Dichloro-2-butene ND U 20 32 1 1121/06  11/21/06  IWG0603744
Dichlorobenzene ND U 1.0 0.14 1 1172106  11/21/06  JWG0603744

. -Dichlorobenzene ND U 1.0 0.085 1 1121/06  11/21/06  JWG0603744 -
1,2-Dichlorobenzene ND U 1.0 0.080 1 1121/06  11/21/06  JWG0603744
1,2-Dibromo-3-chloropropane (DBCP ND U 2.0 0.85 1 1121006  11/21/06 IWG0603744

Naphthalene 085 ) 10 0.1 1 11/21/06  11/21/06  JWG0603744

* See Case Narrative

Control” Date

Surrogate Name %Rec Limits Analyzed Note

1,2-Dichloroethane-d4 94 71-122 11/21/06 Acceptable

4-Bromofluorobenzene 105 79-120 11/21/06 Acceptable

Dibromofluoromethane 96 82-116 11/21/06 Acceptable

Toluene-d8 106 88-117 11/21/06 Acceptable

aents:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: VT Griffin Services Service Request: J0605538
‘oject: NSB Kings Bay/Site 11 Date Collected: 11/15/2006
nple Matrix: Water Date Received: 11/17/2006
Volatile Organic Compounds by GC/MS
Sample Name: KBA-11-34-NOV-15-06 Units: ug/L
Lab Code: J0605538-004 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Dichlorodifluoromethane ND U 5.0 0.15 1 11/21/06  11/21/06  JWG0603744
Chloromethane ND U 1.0 0.11 1 11/21/06  11/21/06  JWG0603744
Vinyl Chloride 021 J 1.0 0.12 1 1172106  11/21/06  JWG0603744
Bromomethane ND U 1.0 0.15 1 11/21/06  11/21/06 JWG0603744 *
Chloroethane ND U 1.0 0.19 1 11/21/06  11/21/06 JWG0603744
Trichlorofluoromethane ND U 1.0 0.21 1 11/21/06  11/21/06  JWG0603744
1,1-Dichloroethene ND U 1.0 0.16 1 11/21/06  11/21/06 JWG0603744
Acetone 62 J 50 1.9 1 11721/06  11/21/06  JTWG0603744
lodomethane (Methy! lodide) ND U 5.0 1.1 1 11/21/06  11/21/06  JTWG0603744
Carbon Disulfide ND U 10 1.1 1 11/21/06 ~ 11/21/06  TWG0603744
Methylene Chloride ND U 5.0 0.29 1 1172106  11/21/06  JWG0603744
Methyl tert-Butyl Ether ND U 2.0 1.3 1 11/21/06  11/21/06  JWG0603744
s-1,2-Dichloroethene ND U 1.0 0.11 1 11/21/06  11/21/06  JWG0603744
.-Dichloroethane ND U 1.0 0.080 1 11/21/06  11/21/06 TWG0603744
Vinyl Acetate ND U 10 1.1 1 11/21/06  11/21/06  JWG0603744
cis-1,2-Dichloroethene 2.7 1.0 0.12 1 11/21/06 - 11/21/06  JTWG0603744
2-Butanone (MEK) ND U 10 0.97 1 11/21/06  11/21/06  JWG0603744
Bromochloromethane ND U 1.0 0.28 1 11/21/06  11/21/06  JWG0603744
Chloroform ND U 1.0 0.12 1 11/21/06  11/21/06 TWG0603744
1,1,1-Trichloroethane (TCA) ND U 1.0 0.17 1 11/21/06  11/21/06  JTWG0603744
Carbon Tetrachloride ND U 1.0 0.14 1 11/21/06  11/21/06  JWG0603744
Benzene ND U 1.0 0.088 1 11/21/06  11/21/06  JWG0603744
1,2-Dichloroethane (EDC) ND U 1.0 0.11 1 11/21/06  11/21/06  JWG0603744
Trichloroethene (TCE) 0.60 J 1.0 0.20 1 11/21/06  11/21/06  JWG0603744
1,2-Dichloropropane ND U 1.0 0.10 1 11/21/06  11/21/06  JWG0603744
Dibromomethane ND U 1.0 0.22 1 11/21/06  11/21/06  JWG0603744
Bromodichloromethane ND U 1.0 0.099 1 1121/06  11/21/06  IWG0603744
cis-1,3-Dichloropropene ND U 1.0 0.14 1 11/21/06  11/21/06  JWG0603744
4-Methyl-2-pentanone (MIBK) ND U 25 0.94 1 112106  11/21/06  JTWG0603744
Toluene ND U 1.0 0.13 1 11/21/06  11/21/06  TWG0603744
trans-1,3-Dichloropropene ND U 1.0 0.12 1 1121/06  11/21/06  TWG0603744
1,1,2-Trichloroethane ND U 1.0 0.14 1 11/21/06  11/21/06 IWG0603744
Tetrachloroethene (PCE) 5.1 1.0 0.16 1 11/21/06  11/21/06  JWG0603744
2-Hexanone ND U 25 14 1 1121/06 = 11/21/06  IWG0603744
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: VT Griffin Services Service Request: J0605538
ject: NSB Kings Bay/Site 11 Date Collected: 11/15/2006
iple Matrix: Water Date Received: 11/17/2006
Volatile Organic Compounds by GC/MS
Sample Name: KBA-11-34-NOV-15-06 Units: ug/L
Lab Code: J0605538-004 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Dibromochloromethane ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744
1,2-Dibromoethane (EDB) ND U 1.0 0.12 1 11/21/06  11/21/06  JWG0603744
Chlorobenzene 0.21 ) 1.0 0.10 1 11/21/06  11/21/06  JWG0603744
1,1,1,2-Tetrachloroethane ND U 1.0 0.12 1 11/21/06  11/21/06  JWG0603744
Ethylbenzene ND U 1.0 0.12 1 11/21/06  11/21/06  TWG0603744
m,p-Xylenes ND U 20 0.19 1 11/21/06  11/21/06 JWG0603744
o-Xylene ND U 1.0 0.083 1 11/21/06 = 11/21/06 JWG0603744
Styrene ND U 1.0 0.062 1 11/21/06 1172106 JWG0603744
Bromoform ND U 1.0 0.28 1 11/21/06  11/21/06  JWG0603744
1,1,2,2-Tetrachloroethane ND U 1.0 0.16 1 11/21/06  11/21/06  JWG0603744
1,2,3-Trichloropropane ND U 1.0 0.24 1 11/21/06  11/21/06  JWG0603744
+=ons-1,4-Dichloro-2-butene ND U 20 32 1 1121/06  11/21/06  JWG0603744
Jichlorobenzene ND U 1.0 0.14 1 11/21/06  11/21/06 JWG0603744
-Dichlorobenzene 25 1.0 0.085 1 11/21/06  11/21/06 JWG0603744
1,2-Dichlorobenzene ND U 1.0 0.080 1 11/21/06  11/21/06 JWG0603744
1,2-Dibromo-3-chloropropane (DBCP - ND U 2.0 0.85 1 11/21/06  11/21/06 JWG0603744
Naphthalene 0.16 J 10 0.11 1 11/21/06 -~ 11/21/06 JWG0603744
* See Case Narrative
Control Date
Surrogate Name %Rec Limits Analyzed Note
1,2-Dichloroethane-d4 88 71-122 11/21/06 Acceptable
4-Bromofluorobenzene 106 79-120 11/21/06 Acceptable
Dibromofluoromethane 97 82-116 11/21/06 Acceptable
Toluene-d8 109 88-117 11/21/06 Acceptable
wents:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: VT Griffin Services Service Request: J0605538
Yjeet: NSB Kings Bay/Site 11 Date Collected: 11/16/2006
aple Matrix: Water Date Received: 11/17/2006
Volatile Organic Compounds by GC/MS
Sample Name: KBA-11-13A-NOV-15-06 Units: ug/L
Lab Code: J0605538-005 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B
Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Dichlorodifluoromethane ND U 5.0 0.15 1 11/21/06  11/21/06 JWG0603744
Chloromethane ND U 1.0 0.11 1 11/21/06  11/21/06 JWG0603744
Vinyl Chloride ND U 1.0 0.12 1 11/21/06  11/21/06  IWG0603744
Bromomethane ND U 1.0 0.15 1 11/21/06  11/21/06 JWG0603744 *
Chloroethane ND U 1.0 0.19 1 11/21/06  11/21/06 JWG0603744
Trichlorofluoromethane ND U 1.0 0.21 1 11/21/06  11/21/06 TWG0603744
1,1-Dichloroethene 0.48 J 1.0 0.16 1 11/21/06  11/21/06 JWG0603744
Acetone ND U 50 1.9 1 11/21/06  11/21/06 JWG0603744
Iodomethane (Methy] Iodide) ND U 5.0 1.1 1 1172106  11/21/06  JWG0603744
Carbon Disulfide 49 J 10 1.1 1 11/21/06  11/21/06 JWG0603744
Methylene Chloride ND U 5.0 0.29 1 11/21/06  11/21/06 JWG0603744
Methy! tert-Butyl Ether ND U 2.0 13 1 11/21/06  11/21/06 JWG0603744

s-1,2-Dichloroethene 1.2 1.0 0.11 1 11/21/06  11/21/06 JWG0603744
__.-Dichloroethane ND U 1.0 0.080 1 11/21/06 = 11/21/06 - TWG0603744
Vinyl Acetate ND U 10 1.1 1 1172106  11/21/06 JWG0603744
cis-1,2-Dichloroethene 32 1.0 0.12 1 11/21/06  11/21/06 IWG0603744
2-Butanone (MEK) ND U 10 0.97 1 11/21/06  11/21/06 IWG0603744
Bromochloromethane ND U 1.0 0.28 1 11/21/06  11/21/06 JWG0603744
Chloroform ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744
1,1,1-Trichloroethane (TCA) ND U 1.0 0.17 1 112106  11/21/06 JWG0603744
Carbon Tetrachloride ND U 1.0 0.14 1 11/21/06  11/21/06 IWG0603744
Benzene ND U 1.0 0.088 1 11/21/06  11/21/06 JWG0603744
1,2-Dichloroethane (EDC) ND U 1.0 0.11 1 11/21/06 11/21/06 IWG0603744
Trichloroethene (TCE) 8.8 1.0 0.20 1 11/21/06  11/21/06 JWG0603744
1,2-Dichloropropane ND U 1.0 0.10 1 11/21/06  11/21/06 JWG0603744
Dibromomethane ND U 1.0 0.22 1 1121/06  11/21/06 TWG0603744
Bromodichloromethane ND U 1.0 0.099 1 11/21/06  11/21/06 IWG0603744
cis-1,3-Dichloropropene ND U 1.0 0.14 1 11/21/06  11/21/06 JWG0603744
4-Methyl-2-pentanone (MIBK) ND U 25 0.94 1 11/21/06  11/21/06 JWG0603744
Toluene 0.40 J 1.0 0.13 1 11/21/06  11/21/06 JWG0603744
trans-1,3-Dichloropropene ND U 1.0 0.12 1 11/21/06  11/21/06  JIWG0603744
1,1,2-Trichloroethane ND U 1.0 0.14 1 11/21/06  11/21/06  TWG0603744
Tetrachloroethene (PCE) 6.8 1.0 0.16 1 11721/06  11/21/06 JWG0603744
2-Hexanone ND U 25 1.4 1 11/21/06  11/21/06  JWG0603744

nents:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: VT Griffin Services Service Request: J0605538
ject: NSB Kings Bay/Site 11 Date Collected: 11/16/2006
iple Matrix: Water Date Received: 11/17/2006

Volatile Organic Compounds by GC/MS

Sample Name: KBA-11-13A-NOV-15-06 Units: ug/L

Lab Code: J0605538-005 Basis: NA

Extraction Method: EPA 5030B Level: Low

Analysis Method: 8260B

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note

Dibromochloromethane ND U 1.0 0.12 1 11/21/06  11/21/06  TWG0603744

1,2-Dibromoethane (EDB) ND U 1.0 0.12 1 11/21/06  11/21/06  TWG0603744

Chlorebenzene 13 1.0 0.10 1 11/21/06  11/21/06 JWG0603744

1,1,1,2-Tetrachloroethane ND U 1.0 0.12 1 11/21/06  11/21/06 TWG0603744

Ethylbenzene 1.1 1.0 0.12 1 11/21/06  11/21/06 JWG0603744

m,p-Xylenes 029 J 2.0 0.19 1 11/21/06  11/21/06 JWG0603744

o-Xylene ND U 1.0 0.083 1 11/21/06 ~ 11/21/06  IWG0603744

Styrene ND U 1.0 0.062 1 11/21/06  11/21/06  JWG0603744

Bromoform ND U 1.0 0.28 -1 11/21/06  11/21/06  TWG0603744

1,1,2,2-Tetrachloroethane ND U 1.0 0.16 1 11/21/06  11/21/06  JWG0603744

1,2,3-Trichloropropane ND U 1.0 0.24 1 11/21/06 11/21/06 JWG0603744

*»ns-1,4-Dichloro-2-butene ND U 20 32 1 11721/06  11/21/06 JTWG0603744

Dichlorobenzene ND U 1.0 0.14 1 11/21/06  11/21/06  TWG0603744
,~Dichlorebenzene 13 1.0 0.085 1 11/21/06 ~ 11/21/06 JWG0603744
1,2-Dichlorobenzene 0.17 J 1.0 0.080 1 11/21/06  11/21/06 JWG0603744
1,2-Dibromo-3-chloropropane (DBCP ND U 20 0.85 1 11/21/06  11/21/06 JWG0603744

Naphthalene 841 10 0.11 1 11/21/06  11/21/06  TWG0603744

* See Case Narrative

Control Date

Surrogate Name %Rec Limits Analyzed Note

1,2-Dichloroethane-d4 92 71-122 11/21/06 Acceptable

4-Bromofluorobenzene 102 79-120 11/21/06 Acceptable

Dibromofluoromethane 97 82-116 11/21/06 Acceptable

Toluene-d8 108 88-117 11/21/06 Acceptable
ments:
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Results

Client: VT Griffin Services Service Request: J0605538
ject: NSB Kings Bay/Site 11 Date Collected: 11/16/2006
aple Matrix: Water Date Received: 11/17/2006

Volatile Organic Compounds by GC/MS

Sample Name: KBA-11-13A-NOV-15-06-DUP Units: ug/L

Lab Code: J0605538-006 Basis: NA

Extraction Method: EPA 5030B Level: Low

Analysis Method: 8260B

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note

Dichlorodifluoromethane ND U 5.0 0.15 1 11/21/06  11/21/06  JWG0603744

Chloromethane ND U 1.0 0.11 1 11/21/06  11/21/06 JWG0603744

Vinyl Chloride 0.16 J 1.0 0.12 1 11/21/06  11/21/06 JWG0603744

Bromomethane ND U 1.0 0.15 1 11/21/06  11/21/06 JWG0603744 *

Chloroethane ND U 1.0 0.19 1 11/21/06  11/21/06 JWG0603744

Trichlorofluoromethane ND U 1.0 0.21 1 11/21/06 ~11/21/06 JWG0603744

1,1-Dichloroethene 047 ] 1.0 0.16 1 11/21/06  11/21/06 JWG0603744

Acetone ND U 50 1.9 1 11/21/06  11/21/06  JWG0603744

lodomethane (Methyl lodide) ND U 5.0 1.1 1 11/21/06  11/21/06 JWG0603744

Carbon Disulfide 4.6 J 10 1.1 1 11/21/06  11/21/06  JWG0603744

Methylene Chloride ND U 5.0 0.29 1 11/21/06  11/21/06 JWG0603744

Methyl tert-Butyl Ether ND U 20 13 1 11/21/06  11/21/06 TWG0603744

s-1,2-Dichloroethene 14 1.0 0.11 1 ‘11/21/06  11/21/06  JWG0603744
,«-Dichloroethane ND 1.0 0.080 1 11/21/06  11/21/06 JTWG0603744

Vinyl Acetate ND 10 1.1 1 11/21/06  11/21/06 JWG0603744

cis-1,2-Dichloroethene 36 1.0 0.12 1 11/21/06  11/21/06 © JWG0603744

2-Butanone (MEK) ND U 10 0.97 1 11/21/06  11/21/06 JWG0603744

Bromochloromethane ND U 1.0 0.28 1 11/21/06  11/21/06 JWG0603744

Chloroform ND U 1.0 0.12 1 11/21/06  11/21/06 TWG0603744

1,1,1-Trichloroethane (TCA) ND U 1.0 0.17 1 11/21/06  11/21/06 JWG0603744

Carbon Tetrachloride ND U 1.0 0.14 1 1121/06  11/21/06 JTWG0603744

Benzene ND U 1.0 0.088 1 11/21/06  11/21/06 JWG0603744

1,2-Dichloroethane (EDC) ND U 1.0 0.11 1 11/21/06 -  11/21/06 JWG0603744

Trichloroethene (TCE) 9.6 1.0 0.20 1 11/21/06  11/21/06 JWG0603744

1,2-Dichloropropane ND U 1.0 0.10 1 11/21/06  11/21/06 TWG0603744

Dibromomethane ND U 1.0 0.22 1 11/21/06  11/21/06  TWG0603744

Bromodichloromethane ND U 1.0 0.099 1 11/21/06  11/21/06 TWG0603744

cis-1,3-Dichloropropene ND U 1.0 0.14 1 11/21/06  11/21/06 JWG0603744

4-Methyl-2-pentanone (MIBK) ND U 25 0.94 1 11/21/06  11/21/06  JWG0603744

Toluene 0.40 J 1.0 0.13 1 11/21/06  11/21/06  JWG0603744

trans-1,3-Dichloropropene ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744

1,1,2-Trichloroethane ND U 1.0 0.14 1 11/21/06  11/21/06  JWG0603744

Tetrachloroethene (PCE) 7.8 1.0 0.16 1 11/21/06  11/21/06 JWG0603744

2-Hexanone ND U 25 14 1 11/21/06  11/21/06  JWG0603744
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: VT Griffin Services Service Request: J0605538
Tject: NSB Kings Bay/Site 11 Date Collected: 11/16/2006
aple Matrix: Water Date Received: 11/17/2006
Volatile Organic Compounds by GC/MS
Sample Name: KBA-11-13A-NOV-15-06-DUP Units: ug/L
Lab Code: J0605538-006 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Dibromochloromethane ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744
1,2-Dibromoethane (EDB) ND U 1.0 0.12 1 11/21/06  11/21/06  JWG0603744
Chlorobenzene 1.2 1.0 0.10 1 11/21/06  11/21/06 JTWG0603744
1,1,1,2-Tetrachloroethane "ND U 1.0 0.12 1 11/21/06  11/21/06 TWG0603744
Ethylbenzene 1.0 1.0 0.12 1 11/21/06  11/21/06  JWG0603744
m,p-Xylenes 027 J 2.0 0.19 1 11/21/06  11/21/06 TWG0603744
o-Xylene ND U 1.0 0.083 1 11/21/06  11/21/06 JWG0603744
Styrene ND U 1.0 0.062 1 11/21/06  11/21/06 JWG0603744
Bromoform ND U 1.0 0.28 1 11721706  11/21/06  JWG0603744
1,1,2,2-Tetrachloroethane ND U 1.0 0.16 1 11/21/06  11/21/06 IWG0603744
1,2,3-Trichloropropane ND U 1.0 0.24 1 11/21/06  11/21/06 JTWG0603744
#rans-1,4-Dichloro-2-butene ND U 20 32 1 11/21/06  11/21/06 TWG0603744
Jichlorobenzene ND U 1.0 0.14 1 11/21/06  11/21/06 JWG0603744
-Dichlorobenzene 1.2 1.0 0.085 1 11/21/06  11/21/06 = JWG0603744
1,2-Dichlorobenzene ND U 1.0 0.080 1 11/21/06  11/21/06 JWG0603744
1,2-Dibromo-3-chloropropane (DBCP ND U 2.0 0.85 1 112106  11/21/06 JWG0603744
Naphthalene 851 10 0.11 1 1121/06  11/21/06 JWG0603744
* See Case Narrative
Control Date
Surrogate Name %Rec Limits Analyzed Note
1,2-Dichloroethane-d4 90 71-122 11/21/06 Acceptable
4-Bromofluorobenzene 103 79-120 11/21/06 Acceptable
Dibromofluoromethane 98 82-116 11/21/06 Acceptable
Toluene-d8 108 88-117 11/21/06 Acceptable
nents:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: VT Griffin Services Service Request: J0605538
‘jeet: NSB Kings Bay/Site 11 Date Collected: 11/16/2006
aple Matrix: Water Date Received: 11/17/2006

Volatile Organic Compounds by GC/MS

Sample Name: TRIP BLANK Units: ug/L

Lab Code: J0605538-007 Basis: NA

Extraction Method: EPA 5030B Level: Low

Analysis Method: 8260B

Dilution Date Date Extraction

Analyte Name Result Q MRIL, MDL Factor  Extracted Analyzed Lot Note

Dichlorodifluoromethane ND U 5.0 0.15 1 11721706 11/21/06 JWG0603744

Chloromethane ND U 1.0 0.11 1 11/21/06  11/21/06  JWG0603744

Vinyl Chloride ND U 1.0 0.12 1 11/21/06  11/21/06  JTWG0603744

Bromomethane ND U 1.0 0.15 1 11/21/06  11/21/06  JWG0603744 *

Chloroethane ND U 1.0 0.19 1 11/21/06  11/21/06 JWG0603744

Trichlorofluoromethane ND U 1.0 0.21 1 11/21/06  11/21/06 JWG0603744

1,1-Dichloroethene ND U 1.0 0.16 1 11/21/06  11/21/06  JWG0603744

Acetone ND U 50 1.9 1 11/21/06  11/21/06  JWG0603744

Jodomethane (Methyl lodide) ND U 5.0 1.1 1 11/21/06  11/21/06  JTWG0603744

Carbon Disulfide ND U 10 1.1 1 11/21/06  11/21/06  JWG0603744

Methylene Chloride ND U 5.0 0.29 1 11/21/06  11/21/06  JWG0603744

Methy! tert-Butyl Ether ND U 2.0 13 1 11/21/06  11/21/06  JTWG0603744

i-1,2-Dichloroethene ND U 1.0 0.11 1 11/21/06  11/21/06  JWG0603744
.-Dichloroethane ND U 1.0 0.080 1 11/21/06  11/21/06 JWG0603744

Vinyl Acetate ND U 10 1.1 1 11/21/06  11/21/06  JWG0603744

cis-1,2-Dichloroethene ND U 1.0 0.12 1 11/21/06  11/21/06  JWG0603744

2-Butanone (MEK) ND U 10 0.97 1 11/21/06  11/21/06 TWG0603744

Bromochloromethane ND U 1.0 0.28 1 11/21/06  11/21/06 JWG0603744

Chloroform ND U 1.0 0.12 1 112106  11/21/06  JWG0603744

1,1,1-Trichloroethane (TCA) ND U 1.0 0.17 1 11/21/06  11/21/06  JWG0603744

Carbon Tetrachloride ND U 1.0 0.14 1 11/21/06  11/21/06  JWG0603744

Benzene ND U 1.0 0.088 1 11/21/06  11/21/06  JWG0603744

1,2-Dichloroethane (EDC) ND U 1.0 0.11 1 11/21/06  11/21/06 JTWG0603744

Trichloroethene (TCE) ND U 1.0 0.20 1 11/21/06 11/21/06 JWG0603744

1,2-Dichloropropane ND U 1.0 0.10 1 11/21/06 ~ 11/21/06  TWG0603744

Dibromomethane ND U 1.0 0.22 1 11/21/06  11/21/06  JWG0603744

Bromodichloromethane ND U 1.0 0.099 1 11/21/06  11/21/06  JWG0603744

cis-1,3-Dichloropropene ND U 1.0 0.14 1 11/21/06  11/21/06 JWG0603744

4-Methyl-2-pentanone (MIBK) ND U 25 0.94 1 11/21/06  11/21/06  JWG0603744

Toluene ND U 1.0 0.13 1 11/21/06  11/21/06  JWG0603744

trans-1,3-Dichloropropene ND U 1.0 0.12 1 11/21/06  11/21/06  JWG0603744

1,1,2-Trichloroethane ND U 1.0 0.14 1 11/21/06  11/21/06  JWG0603744

Tetrachloroethene (PCE) ND U 1.0 0.16 1 11/21/06  11/21/06  JWG0603744

2-Hexanone ND U 25 14 1 11/21/06  11/21/06  JWG0603744

nents:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: VT Griffin Services Service Request: J0605538
fect: NSB Kings Bay/Site 11 Date Collected: 11/16/2006
iple Matrix: Water Date Received: 11/17/2006

Volatile Organic Compounds by GC/MS

Sample Name: TRIP BLANK Units: ug/L

Lab Code: J0605538-007 Basis: NA

Extraction Method: EPA 5030B Level: Low

Analysis Method: 8260B

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note

Dibromochloromethane ND U 1.0 0.12 1 11/21/06  11/21/06  IWG0603744

1,2-Dibromoethane (EDB) ND U 1.0 0.12 1 11/21/06  11/21/06  JWG0603744

Chlorobenzene ND U 1.0 0.10 1 11/21/06  11/21/06  JWG0603744

1,1,1,2-Tetrachloroethane ND U 1.0 0.12 1 11/21/06  11/21/06  JWG0603744

Ethylbenzene ND U 1.0 0.12 1 11/21/06  11/21/06  TWG0603744

m,p-Xylenes ND U 20 0.19 1 112106  11/21/06  TWG0603744

0-Xylene ND U 1.0 0.083 1 11/21/06  11/21/06  TWG0603744

Styrene ND U 1.0 0.062 1 11/21/06  11/21/06  JWG0603744

Bromoform ND U 1.0 0.28 1 11/21/06  11/21/06  TWG0603744

1,1,2,2-Tetrachloroethane ND U 1.0 0.16 1 11/21/06  11/21/06  TWG0603744

1,2,3-Trichloropropane ND U 1.0 0.24 1 11/21/06  11/21/06 JWG0603744

*ns-1,4-Dichloro-2-butene ND U 20 3.2 1 11/21/06  11/21/06  JWG0603744
Dichlorobenzene ND U 1.0 0.14 1 11/21/06  11/21/06  TWG0603744

,+-Dichlorobenzene ND U 1.0 0.085 1 11/21/06  11/21/06  IWG0603744
1,2-Dichlorobenzene ND U 1.0 0.080 1 11/21/06  11/21/06 TWG0603744
1,2-Dibromo-3-chloropropane (DBCP ND U 2.0 0.85 1 11/21/06  11/21/06  TWG0603744

Naphthalene 0.74 ) 10 0.11 1 11/21/06  11/21/06  JWG0603744

* See Case Narrative

Control Date

Surrogate Name %Rec Limits Analyzed Note

1,2-Dichloroethane-d4 89 71-122 11/21/06 Acceptable

4-Bromofluorobenzene 107 79-120 11/21/06 Acceptable

Dibromofluoromethane 95 82-116 11/21/06 Acceptable

Toluene-d8 105 88-117 11/21/06 Acceptable
aments:

: 27

Printed: 11/22/2006 10:18:37 Form 1A - Organic Page 2 of 2

p:\Stealth\Crystal.ipt\Form 1m.rpt Merged SuperSet Reference:  RR14321



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: VT Griffin Services Service Request: J0605538
ject: NSB Kings Bay/Site 11 Date Collected: NA
aple Matrix: Water Date Received: NA

Volatile Organic Compounds by GC/MS

Sample Name: Method Blank Units: ug/L
Lab Code: JWG0603744-4 Basis: NA
Extraction Method: EPA 5030B Level: Low

Analysis Method: 8260B

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Dichlorodifluoromethane ND U 5.0 0.15 1 11/21/06  11/21/06 JWG0603744
Chloromethane ND U 1.0 0.11 1 11/21/06  11/21/06 TWG0603744
Vinyl Chloride ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744
Bromomethane ND U 1.0 0.15 1 11/21/06  11/21/06 JWG0603744 *
Chloroethane ND U 1.0 0.19 1 11/21/06 11/21/06 TWG0603744
Trichlorofluoromethane ND U 1.0 0.21 1 11/21/06  11/21/06 JWG0603744
1,1-Dichloroethene ND U 1.0 0.16 1 11/21/06 11/21/06 JWG0603744
Acetone ND U 50 1.9 1 11/21/06  11/21/06 JWG0603744
lodomethane (Methyl Iodide) ND U 50 1.1 1 11/21/06  11/21/06 JWG0603744
Carbon Disulfide ND U 10 1.1 1 11/21/06 - 11/21/06 IWG0603744
Methylene Chloride ND U 5.0 0.29 1 11/21/06  11/21/06 TWG0603744
Methy! tert-Butyl Ether ND U 2.0 1.3 1 11/21/06  11/21/06 JWG0603744
~-1,2-Dichloroethene ND U 1.0 0.11 1 11/21/06 11/21/06  JWG0603744
_.-Dichloroethane ND U 1.0 0.080 1 11/21/06  11/21/06 IWG0603744
Vinyl Acetate ND U 10 1.1 1 11/21/06 11/21/06 IWG0603744
cis-1,2-Dichloroethene ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744
2-Butanone (MEK) ND U 10 0.97 1 11/21/06 11/21/06 JWGO0603744
Bromochloromethane ND U 1.0 0.28 1 11/21/06  11/21/06  IWG0603744
Chloroform ND U 1.0 0.12 1 11/21/06  11/21/06  JWG0603744
1,1,1-Trichloroethane (TCA) ND U 1.0 0.17 1 11/21/06  11/21/06 IWG0603744
Carbon Tetrachloride ND U 1.0 0.14 1 11/21/06  11/21/06 JWG0603744
Benzene ND U 1.0 0.088 1 11/21/06  11/21/06  TWG0603744
1,2-Dichlorocthane (EDC) ND U 1.0 0.11 1 11/21/06 11/21/06 JWG0603744
Trichloroethene (TCE) ND U 1.0 0.20 1 11/21/06  11/21/06 JWG0603744
1,2-Dichloropropane ND U 1.0 0.10 1 11/21/06  11/21/06 JWG0603744
Dibromomethane ND U 1.0 0.22 1 11/21/06  11/21/06 JWG0603744
Bromodichloromethane ND U 1.0 0.099 1 11/21/06  11/21/06  JWG0603744
cis-1,3-Dichloropropene ND U 1.0 0.14 1 11/21/06  11/21/06 TWG0603744
4-Methyl-2-pentanone (MIBK) ND U 25 0.94 1 11/21/06  11/21/06 JWG0603744
Toluene ND U 1.0 0.13 1 11/21/06  11/21/06 IJWG0603744
trans-1,3-Dichloropropene ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744
1,1,2-Trichloroethane ND U 1.0 0.14 1 11/21/06 11/21/06 JWG0603744
Tetrachloroethene (PCE) ND U 1.0 0.16 1 11/21/06  11/21/06 IWG0603744
2-Hexanone ND U 25 14 1 11/21/06 11/21/06  JWG0603744
aents:
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‘COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: VT Griffin Services Service Request: J0605538
ject: NSB Kings Bay/Site 11 Date Collected: NA
aple Matrix: Water Date Received: NA

Volatile Organic Compounds by GC/MS

Sample Name: Method Blank Units: ug/L

Lab Code: JWG0603744-4 Basis: NA

Extraction Method: EPA 5030B Level: Low

Analysis Method: 8260B

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note

Dibromochloromethane ND U 1.0 0.12 1 11/21/06  11/21/06  JWG0603744

1,2-Dibromoethane (EDB) ND U 1.0 0.12 1 11/21/06  11/21/06  JWG0603744

Chlorobenzene ND ‘U 1.0 0.10 1 11/21/06  11/21/06  JWG0603744

1,1,1,2-Tetrachloroethane ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744

Ethylbenzene ND U 1.0 0.12 1 11/21/06  11/21/06 JWG0603744

m,p-Xylenes ND U 20 0.19 1 11/21/06  11/21/06  JWG0603744

o-Xylene ND U 1.0 0.083 1 11/21/06  11/21/06 JWG0603744

Styrene ND U 1.0 0.062 1 11/21/06  11/21/06 JWG0603744

Bromoform ND U 1.0 0.28 1 11/21/06  11/21/06 JWG0603744

1,1,2,2-Tetrachloroethane ND U 1.0 0.16 1 1121/06  11/21/06 JWG0603744

1,2,3-Trichloropropane ND U 1.0 0.24 1 11/21/06  11/21/06 JWG0603744
+—ns-1,4-Dichloro-2-butene ND U 20 32 1 11/21/06  11/21/06 TWG0603744
Dichlorobenzene ND U 1.0 0.14 1 11/21/06  11/21/06  JTWG0603744

. .-Dichlorobenzene ND U 1.0 0.085 1 11/21/06  11/21/06 JWG0603744
1,2-Dichlorobenzene ND U 1.0 0.080 1 11/21/06  11/21/06 JWG0603744
1,2-Dibromo-3-chloropropanc (DBCP ND U 2.0 0.85 1 11/21/06  11/21/06 JWG0603744

Naphthalene ND U 10 0.11 1 11/21/06  11/21/06 JWG0603744

* See Case Narrative

Control Date

Surrogate Name %Rec Limits Analyzed Note

1,2-Dichloroethane-d4 89 71-122 11/21/06 Acceptable

4-Bromofluorobenzene 102 79-120 11/21/06 Acceptable

Dibromofluoromethane 94 82-116 11/21/06 Acceptable

Toluene-d8 105 88-117 11/21/06 Acceptable
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EXECUTIVE SUMMARY

Monitoring data collected over a six-year period show that a plume of chlorinated ethene-

contaminated ground water has contracted significantly following treatment of the contaminant

source area using in-situ oxidation. Prior to treatment (1998), concentrations of perchloroethene

(PCE) exceeded 4,500 micrograms per liter (ug/L) in a contaminant source area associated with a
municipal landfill in Kings Bay, Georgia. The plume emanating from this'source area was
characterized by vinyl chloride (VC) concentrations exceeding 800 pg/L. In-situ oxidation using
Fenton’s Reagent lowered PCE concentrations in the source area below 100 pg/L, and PCE '
concentrations have not rebounded above this level since treatment. In the six years following
treatment, VC concentrations in the plume have decreased significantly. These concentration
declines can be attributed to the movement of Fenton’s Reagent-treated water downgradient
through the system, the cessation of a previously installed pump-and-treat system, and the
significant natural attenuation capacity of this anoxic aquifer. While in-situ oxidation briefly
decreased the abundance and activity of micrc;organisms in the source area, this activity
rebounded in less than six months. Nevertheless, the shift from sulfate-reducing to Fe(IIl)-
reducing conditions induced by Fenton’s treatment may have decreased the efficiency of
reductive dechlorination in the injection zone. The results of this study indicate that source-area

removal actions, particularly when applied to ground-water systems that have significant natural

attenuation capacity, can be effective in decreasing the areal extent and contaminant

concentrations of chlorinated ethene plumes.



INTRODUCTION

A combination of source-area removal by Fenton’s Reagent in-situ oxidation, vegetable

oil injection, and natural attenuation has been selected by Southern Division

NAVFACENGCOM and by Georgia Department of Environmental Protection as corrective

actions for chlorinated ethene-contaminated ground water at the Old Camden County Landfill,
Naval Submarine Base, Kings Bay, Georgia. A comprehensive sampling and analysis program is

being carried out by the U.S. Geological Survey to assess the effectiveness of this remedial

strategy. This report summarizes the results of the sixth year (January, 2005 to October, 2005) of

monitoring at this site.



METHODS AND MATERIALS

Geology, hydrology, and site history
The site is an abandoned landfill known as the Old Camden Road Landfill, located at the

Naval Submarine Base (NSB) Kings Bay, Georgia. A map of the site showing the location of the
contaminant source area and the locations of monitoring wells is shown in Figure 1. This site is
underlain by sediments of back-barrier island and barrier island origin. The most permeable
sands underlying the site are present between depths of 10 and 13 meters below land surface, and
record sedimentation of a prograding barrier island. This permeable zone is underlain and '
overlain by finer-grained sands, clays, and organic-rich sediments of back-barrier origin that
exhibit lower hydraulic conductivity. Aquifer tests and slug tests at this site indicate that
hydraulic conductivities of the permeable sands range from 0.6 to 10 m/d. The lithology of these
sands suggest that the permeable ai;uifer is characterized by higher hydraulic conductivities
(K~10 m/d) relative to overlying and underlying sands. Because of its relative permeability, the

aquifer is a preferential péthway for horizontal ground-water flow and contaminant transport in

this system, and ground-water velocities are estimated to range from 15 to 30 m/y. Overlying the
aquifer at depths of approximately 3-5 meters below land surface is a layer of organic-rich sands.

This organic-rich layer has the important effect of removing dissolved oxygen from recharging

water and producing uniformly anoxic conditions in the permeable zone.

The Old Camden Road landfill was used to dispose of municipal waste between 1974 and
1981. Trenches were excavated to a depth of between 2 and 3 meters, filled with waste, and
covered with fill. At some time during waste-disposal operations, PCE was released at the

landfill. The areal distribution of the PCE source area was previously identified by direct-push



.

sampling of ground water and aquifer sediments (Chapelle and Bradley, 1998). Prior to 1998, a

discrete plume of chlorinated ethene-contaminated ground water emanated from the source area

and flowed toward the northwest, and was first identified by direct push methods (ABB

Environmental Services, Inc., 1997).

Water Chemistry Sampling
Ground-water samples for measurement of chlorinated ethenes and redox-sensitive

parameters were collected quarterly between 1998 and 2003 from a network of monitoring wells
used to further delineate the areal extent of the plume (Fig. 1). These small-diameter (2.52 cm)

monitoring wells were screened between 10 and 12 meters below land surface in the

each well was purged with a

contaminant-bearing high-permeablility zone. During sampling,
and pH were

peristaltic pump until stable measurements of water temperature, conductivity,

obtained. Samples for analysis of chlorinated ethenes (EPA method 8260) were collected in 40-

ml glass vials, preserved with HCI, and capped with Teflon-lined septa for transport to the

laboratory. Dissolved hydrogen (H,) was measured usin g the gas-stripping procedure described
in Chapelle et al. (1997). Concentrations of dissolved Fe(ID), sulfide (Hach Co., 1989), and

oxygen (Chemetrics Inc.) were measured in the field using colorimetric methods. Sulfate

concentrations were measured using anion exchange chromatography with conductivity detection

(Dionex Inc.). Samples for the analysis of methane were collected by filtering 2 mls of ground

water (0.2 um filters) into sealed 20 ml serum vials. In the laboratory, methane in the headspace
of the vial was measured using gas chromatography with thermal conductivity detection. The

amount of methane in ground water was then calculated from the headspace methane

concentration using the Henry’s law partition coefficient between the gaseous and dissolved



phases. Determination of predominant terminal electron-accepting processes was based on
consumption of electron acceptors such as dissolved oxygen and sulfate, production of final
products such as ferrous iron, sulfide, and methane, and concentrations of the intermediate

product hydrogen (Chapelle et al.. 1995).



Results and Discussion

Monitoring Well Results
The locations of the USGS monitoring wells relative to the location of the contaminant

source area as it existed prior to in-situ oxidation are shown in Figure 1. Ground-water chemistry

parameters that indicate the efficiency of natural attenuation in the plume are shown in Tables ]-
4, and data showing concentrations of chlorinated ethenes are shown in Tables 5-8. The

following discussion highlights observed trends in concentrations of contaminants and

effectiveness of natural attenuation at the site.
Concentrations of vinyl chloride (VC) in the plume as measured in August of 1998, prior

to in-situ oxidation by Fenton’s Reagent, are shown on Figure 2. At that time, concentrations of
VC in the plume exceeded 800 pg/L (well USGS-6), and were also high (683 pg/L) in the plume
adjacent to the neighborhood (well USGS-10). In contrast, plume concentrations of VC in
October of 2005, are shown on Figure 3 and are much lower. The highest VC concentrations
(140-180 pg/L) were observed at well USGS-4. Concentrations of both cis-DCE and VC have
increased significantly since 1998, the only well on site where contaminant concentrations have
been observed to increase over time. The highest concentration in the downgradient line of wellsg
was observed in well USGS-11 (28 pug/L), and this represents an order of magnitude decrease
since 1998. These results show that the size of the plume has contracted significantly in the six
years since treatment, and that concentrations of contaminants in the remaining plume have in

general decreased significantly. The increasing concentrations of cis-DCE and VC observed at

well USGS-4 are the exception to this pattern, and merit close attention in the future.

A more detailed evaluation of contaminant concentration changes in the plume after



Fenton’s Reagent treatment can be made by considering water-chemistry trends at individual
monitoring wells. Concentration changes of sulfate and chlorinated ethenes over time measured
at well USGS-3, which is representative of the monitoring wells closest to the Fenton’s injection
zone (Fig. 1), are shown in Figure 4. Because sulfate is an important component of Fenton’s
Reagent, and because background concentrations of sulfate are relati.vely low at this site (0-10
mg/L), sulfate is a useful tracer for ground water that has been impacted by in-situ oxidation
treatment. After in-situ oxidation, concentrations of sulfate were observed to increase stead.ily
for two years (Fig. 4A), and then, beginning in early 2001, to decline. This shows a “pulse” of
high-sulfate water, indicative of Fenton’s Reagent treatment, moved through the first line of
monitoring wells soon after treatment. Concurrent with increasing concentrations of sulfate,
concentrations of VC (Fig. 4A), trichloroethene (TCE), and cis-dichloroethene (cis-DCE) were
observed to decline below measurable levels (Fig. 4B). These data show that Fenton’s Reagent
treatment was effective in removing chlorinated ethenes from ground water, and that treated
ground .water moving downgradient from the treatment zone immediately began to shrink the
plume (Fig. 3).

Concentrations of sulfate and chlorinated ethenes in well KBA-13A, which is

approximately 50 meters downgradient of the first line of monitoring wells, shows a pattern

consistent with the transport of Fenton’s Reagent-treated water progressively moving through the
flow system over time. For more than a year, sulfate concentrations femained at background
levels (~ 1 mg/L), and while concentrations of VC apparently decreased, they remained in the 20-
60 pg/L range. In early 2000, sulfate concentrations began to rise rapidly, indicating the arrival

of Fenton’s Reagent-treated ground water. When sulfate concentrations peaked in mid-2001,



concentrations of VC had decreased below detectable levels (Fig. 5A). Concentration trends of
TCE and cis-DCE show a more complex pattern (Fig. 5B). When sulfate-bearing water arrived
at KBA-13A, concentrations of TCE appeared to increase over pre-injection levels. It wasn’t
until late in 2001 when concentrationé of TCE began to decrease significantly. The pattern
exhibited by cis-DCE is similar to that of VC, showing cAon‘tinual concentrations decreases after

the arrival of sulfate.
The second line of monitoring wells, located immediately downgradient of KBA-13A,

also shows a time-dependent pattern of sulfate and chlorinated ethene concentration changes. At
well USGS-5, concentrations of sulfate began increasing in early 2002 (Fig. 6), peaked in late
2003, and have trended downward since that time. Concentrations of TCE were never

measurable in water produced from USGS-5 due to the relatively efficient reductive
dechlorination characteristic of this site (Chapelle and Bradley, 1998). Interestingly, however,

concentrations of cis-DCE, which declined in the same manner as VC concentrations prior to

arrival of treated water, actually began to increase when treated water first reached well USGS-5

(Fig. 6).
Sulfate concentrations have not increased at well USGS-4 (Fig. 6) indicating that the

Fenton’s-treated ground water is presently passing to the south of that well. In the absence of the

arrival of Fenton’s-treated ground water, concentrations of cis-DCE have increased significantly

over time. This may indicate that the Fenton’s injection has pushed untreated chlorinated ethene-
contaminated water slightly to the north near the zone of injection, and that this untreated high
cis-DCE water is now moving through well USGS-4 (Fig. 6). If that interpretation is correct,

then a trend of decreasing cis-DCE concentrations should be observed as the untreated water



moves through well USGS-4 well over time. In fact, concentrations of cis-DCE have decreased
for the last three quarterly samping events and may indicate the beginning of a decreasing trend.

Concentration trends at well US GS-4 will be closely monitored over the next year, and duplicate

samples will taken at each sampling event in order to assess apparent trends.
Concentration changes of chlorinated ethenes in the third line of monitoring wells are
illustrated in Figure 7, and show differing patterns. Well USGS-9 shows a trend of decreasing
VC and cis-DCE concentrations, a trend observed in six of the seven downgradient monitoring
wells. By October of 2005, concentrations of VC have decreased below the detection level at

wells USGS-13, and USGS-14, and concentrations of cis-DCE have also decreased over time.
The sole exception is well USGS-11 (Fig. 7), where concentrations of VC and cis-DCE increased

sharply in late 2000. Since 2000, however, there has been a downward trend in chlorinated

ethane concentrations.

Redox Processes
Ground-water chemistry data suggest that the injection of Fenton’s Reagent has modified

ambient redox processes at the site. Prior to Fenton’s Reagent treatment, the source area was
predominantly sulfate-reducing as indicated by the depletion of dissolved sulfate and hydrogen
| concentrations in the 2-4 nM range characteristic of sulfate reduction. Downgradient of the
sulfate-reducing source area, the system was predominantly Fe(Il) reducing (Chapelle and

Bradley, 1998). Following Fenton’s treatment, concentrations of dissolved oxygen at well KBA-
11-34 increased from below detectable levels (0.05 mg/L) to above 7 mg/L. Within three

months, however, ground water at KBA-11-34 was once again anoxic but hydrogen

concentrations have remained in the 0.2-0.8 nM range characteristic of Fe(IlT) reduction.
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Similarly, as Fenton’s-treated water has moved downgradient through the location of KBA-13A,
conceﬁtrations of dissolved oxygen remained below detection levels (Fig. 8A), concentrations of

ferrous iron and sulfate increased rapidly (Fig. 8B), and concentrations of dissolved sulfide and
methane have decreased (Fig. 8C). Prior to the arrival of Fenton’s treated water, hydrogen

concentrations varied seasonally between levels characteristic of sulfate reduction (1-4 nM) and

levels characteristic of Fe(IIT) reductioh (0.2-0.8 nM). Since the Fenton’s-treated water has

arrived at KBA-11-13A, however, hydrogen concentrations have remained in the range
characteristic of Fe(IIl) reduction. These data imply that the delivery of ferric i;on to the aquifer
via Fenton’s Reagent has shifted the predominant microbial metabolism toward Fe(IID) reduction
The effect of vegetable oil on the water chemistry of well KBA-11-34, which is the
Elosest monitoring well to the zone of vegetable oil injection, has become evident. Prior to May

of 2003, concentrations of methane al; KBA-11-34 were less than 1.0 mg/L.. Beginning in
September of 2003, however, concentrations of methane have increased to more than 6 mg/L.
That, in turn, indicates microbial utilization of the vegetable oil, and may explain the relatively
high numbers of nﬁcroofganisms found in water from KBA-11 -34 (U.S. Geological Survey,
2004). Bromide was added to the vegetable oil to act as a tracer. Previously, no evidence of
bromide has been detected in water produced from any of the monitoring wells. However, in

October of 2005 a concentration of 36.7 mg/L of bromide was detected in well USGS-2 (Table

4). This, in turn, suggests that vegetable oil-affected water has reached the first line of

monitoring wells.

CONCLUSIONS
Ground-water monitoring data collected over a six-year period at the Kings Bay site

11



shows that source-area treatment by Fenton’s Reagent has led to a significant contraction of the
chlorinated ethene plume. There is considerable variability in the pattern of concentration
decreases, however, that reflect a variety of hydrologic and microbiologic factors. In the
upgradient part of the plume, for example, much of the observed concentration decline can be
attributed directly to contaminant destruction by Fenton’s Reageﬁt (Well KBA-11-34).
Furthermore, the movement of high-sulfate Fenton’s-treated water downgradient also leads to
declines in chlorinated ethene concentrations (wells KBA-11-13A and USGS-5). However,
movement of lJow-sulfate, chlorinated ethene-contaminated ground water, possibly in response to
Fenton’s reagent injection, has served to increase chlorinated ethene concentrations in places
(well USGS-4). Observed concentration changes observed in the downgradient part of the plume
appear to reflect hydrologic change;s induced by the cessation of pump-and-treat in the fall of
1998. Cessation of pumpage appears to have increased the éffectiyeness of ambi'ent
biodegradation process Ey ;v,lowing the rate that contaminants were being transported
downgradient. These observation; suggest that the efficiency of natural attenuation is an

important factor in determining how contaminant plumes will respond to source-area treatment

actions.
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Figure 1.~-Locations and numbers of monitoring wells at the
Kings Bay site.
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Figure 2.~Concentrations of vinyl chloride at the King's Bay
Site, August 1998.
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Figure 3.--Concentrations of vinyl chloride at the King's Bay
Site, October 2005.
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Figure 4. Concentration changes of sulfate and chlorinated ethenes
over time at well USGS-3 between 1998 and 2005.

Vinyl chloride (ug/L)

PCE (ug/L)



In

itial

Fenton's Reagent

Injection

100

1800

1600 -

1400 -

1200 A

1000 A

800 -

600 A

Sulfate (mg/L)

400 -

200 A

0_

L4

A

—a&— VC

—@— Sulfate

T

- 40

- 20

1/1/1998

1/1/1

T T T

T T T T T T T T T T T

999 1/1/2000 1/1/2001 1/1/2002 1/1/2003 1/1/2004 1/1/2005 1/1/2006

Date

500

70

60 A

50 A

40 |

30 1

20 A

10 4

Trichloroethene and perchloroethene (ug/L)

—&— TCE
—a— cis-DCE
—w— PCE

- 400

- 300

- 200

- 100

T

L2 Ea S S B B S S A SR RN ML A B

L S S B S S S M B R B R A SER It SN B LN BN AL

1/1/1998 1/1/1999 1/1/2000 1/1/2001 1/1/2002 1/1/2003 1/1/2004 1/1/2005 1/1/2006

Date

Vinyl Chloride (ug/L)

cis-DCE (ug/L)

Figure 5. Concentration changes of sulfate and chlorinated etheover time
at well KBA-13A between 1998 and 2005.
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Figure 6.--Concentrationss of sulfate and chlorinated ethenes over time at wells
USGS-4 and USGS-5.
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Figure 7.--Chlorinated ethene concentrations at downgradient wells

USGS-9 and USGS-11between 1998 and 2005.
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Figure 8.--Concentrations of dissolved redox-sensitive parameters at well KBA-13A between
1998 and 2005.



