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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) prepared this Enhanced Natural Attenuation Treatability Study
Evaluation Report for the BP Wells Site at Naval Air station (NAS) Cecil Field, Jacksonville,
Florida. This report was prepared for the United States Navy (Navy) Southern Division, Naval
Facilities Engineering Command under Contract Task Order (CTO) 0248 for the Comprehensive
Long-term Environmental Action Navy (CLEAN) Contract Number N62467-94-D-0888. This
report provides the results of the fourth quarter treatability study groundwater sampling event
conducted in October 2003 at BP Wells, and evaluates the effectiveness of the In-situ Oxygen

Curtain (iISOC™) technology selected for the treatability study.

From 1999 to 2000, contamination assessment activities were performed at the BP Wells site,
located to the north of Building 838, to determine the extent of petroleum-impacted soil and
groundwater at the site. The site assessment confirmed the presence of contaminated
groundwater and identified the groundwater flow direction to the southwest. A Natural
Attenuation Monitoring Plan was implemented in 2001, but the analytical results after one year of
semi-annual sampling an analysis showed that concentrations of contaminants in the source area
well were greater than the applicable natural attenuation default source concentrations. Based
on the these results, the monitoring was suspended and the preparation of a Remedial Action
Plan (RAP) was proposed. Subsequently, TtNUS recommended that a treatability study be
performed to evaluate the effectiveness of in-situ enhanced bioremediation at the site. The in-situ
oxygen curtain (iSOCTM) technology would be evaluated to perform this test. In June 2002,
TtNUS submitted an Enhanced Natural Attenuation Treatability Study (ENATS) Work Plan for the
BP Wells site.

As part of the treatability study, three iISOC™ diffusers were installed in three new injection wells
located about 10 to 15 feet from the existing monitoring wells. To monitor the effect of the iISOC™
system, groundwater samples were collected quarterly from three selected monitoring wells and
analyzed for constituents of concern (COCs) (specifically ethylbenzene; total xylenes;
1,2,4-trimethylbenzene; and 1,3,5-trimethylbenzene) and natural attenuation parameters. The
three wells included in the monitoring program were CEF-BP-1S (source well), CEF-BP-2S
(background well), and CEF-BP-6S (downgradient well). Three injection wells were constructed
as standard monitoring wells. Each injection well was installed to a total depth of 15 feet (ft)

below ground surface (bgs).
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The individual iISOC™ systems were installed on October 9, 2002. Each system consists of one
40 ft* (cubic feet) oxygen tank, a low-flow regulator, a control panel, and an oxygen diffuser. The
regulator was attached to the oxygen tank to control the flow of gas to the control panel. The
control panel was used to control the pressure and flow rate of the gas entering the diffuser. The
diffuser was lowered directly to the bottom of the injection well. On October 9, 2002, the flow rate
at each isoc™ injection point was adjusted to 15 cubic centimeters per minute according to the

manufacturer’s specifications. The 40 ft° tanks were later replaced by 80 ft° tanks.

The monitoring wells were sampled and analyzed quarterly for ethylbenzene, total xylenes,
1,2,4trimethylbenzene, 1,3,5-trimethylbenzene, and natural attenuation parameters. The natural
attenuation parameters included pH, conductivity, temperature, dissolved oxygen (DO), and
oxidation-reduction potential (ORP), ferrous iron, alkalinity, carbon dioxide, hydrogen sulfide,
sulfate, nitrate, nitrite, phosphate, total organic carbon (TOC) , and methane. The system was

inspected monthly and oxygen tanks were replaced as needed.

Over the first three quarters, COC concentrations in the source well decreased, but increased
significantly in the fourth event. However, the DO concentrations in the any of the monitoring
wells did not increase significantly, as expected. The trends of the natural attenuation

parameters suggested anaerobic conditions.

The TOC concentrations of the source well, background, and downgradient wells suggest the
presence of a high mass of hydrocarbons. The mass of TOC in the aqueous and sorbed phases
is estimated to be 108 pounds. However, based on the oxygen used and typical TOC to oxygen
ratios, the maximum amount of TOC that could be consumed by the oxygen that was injected
was 28 pounds. Thus, the absence of increased concentrations d dissolved oxygen in the
monitoring wells could have been a result of the oxygen being consumed before reaching the

observation wells.
The following conclusions are based on the treatability study data:

The radius of aerobic conditions around the iISOCTM injection wells appears to be limited,
and the results are inconclusive as to the ability of the system to provide sufficient oxygen to
enhance biodegradation processes. The estimated oxygen demand of the organic material
appears to be significantly greater than the oxygen injected. Based on the positions of the
monitoring well compared to the oxygen-injection wells, the radius of influence is less than
15 ft.

TINUS/TPA -04-001/4248-6.1 ES-2 CTO 0248
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The MNA parameter measurements suggest that the groundwater is in an anaerobic
condition, and that iISOCTM was not effective at dispersing oxygen to the monitoring wells

under the site conditions.

Compared to the baseline measurements, COC concentrations have increased in source

area well.

The concentrations of COCs in the source well still exceed the FDEP GCTLs.

The extent of the plume is also uncertain. Contaminants have only been measured in one well,
although TOC concentrations are significant in all three wells. The width of the plume is
uncertain, so the mass of hydrocarbons in the groundwater and sorbed to the soil in the saturated

zone is uncertain.

Another uncertainty in the contaminant distribution is whether there is a high concentration smear
zone. If the source of the groundwater contamination was by the release of fuel, then a high
concentration free-product layer may be present that could account for a relatively significant

source of hydrocarbons.

Oxygen could also be lost to the atmosphere or to deeper depths. In addition to diffusion in a
radial direction, oxygen will also diffuse upward and downward. Oxygen that diffuses upward will
be lost to the atmosphere and oxygen that diffuses downward will not contact the contaminants.

The amount of oxygen lost to depth or to atmosphere is uncertain.

The secondary line of evidence, the MNA parameter information, suggests that the iISOC™
system has not increased the DO available in the subsurface. The changes in the MNA

parameters are all suggestive of an anaerobic environment.

Because concentrations of COCs have increased during the treatability study and no increase in
the DO concentrations were observed in the monitoring wells, TINUS concludes that the
technology was not effective for these specific site conditions. Therefore, TtNUS recommends
that the treatability study at the BP Wells Site be discontinued and further assessment of the site

be performed in order to obtain more complete data for preparation of a RAP.

The supplemental assessment will be conducted in two phases. The first phase includes the

following tasks:
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Groundwater samples will be collected from the site monitoring wells and from the iSOC™
injection wells and analyzed for VOCs and TOC. This will provide information on the extent of
remediation in the immediate vicinity of the oxygen injection points. The injection wells are
constructed like monitoring wells and, therefore, are suitable for environmental sampling.

Perform a pilot-scale air sparging treatability study at the site in conjunction with the upcoming air
sparging treatability study at the G82 site, located approximately 100 feet to the south. Air
sparging may be a more effective process in that VOCs will be physically stripped in a relatively

short period of time, along with the benefit of creating aerobic conditions for biological activity.

Upon completion of the first phase, if the results indicate that further assessment is required, the

second phase will include:

Further delineation of the plume, particularly to the south and upgradient.

Further characterization of the distribution of contaminants in the smear zone (adsorbed phase
vs. dissolved phase).

Further characterization of the contaminants, such as for PAHs, such as naphthalenes, and
TRPH. Characterization should also consider biochemical oxygen demand, chemical oxygen
demand, and total organic carbon.

Upon completion of the supplemental assessment, a SAR Addendum should be prepared and
submitted to the FDEP for review. Upon approval of the SAR Addendum, a RAP may be

prepared to evaluate remedial alternatives for the site.
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1.0 INTRODUCTION

TINUS is pleased to submit this ENATS Evaluation Report for the BP Wells Site at NAS Cecil Field,
Jacksonville, Florida. This report was prepared for the NAVFAC EFD SOUTH under CTO 0248 for the
CLEAN Il Contract Number N62467-94-D-0888. This report provides the results of the fourth quarter
treatability study groundwater sampling event conducted in October 2003 at BP Wells, and evaluates the

effectiveness of the iISOC™ technology selected for the treatability study.

1.1 SITE SUMMARY

From 1999 to 2000, contamination assessment activities were performed at the BP Wells site, located to
the north of Building 838, to determine the extent of petroleum-impacted soil and groundwater at the site
(see Figure 1-1). A due diligence investigation was conducted by Golder Associates, Inc. (1999) for the
new property tenants (Jacksonville Airport Authority and Air Kaman). The reported results indicated the
presence of petroleum-impacted groundwater at the site. Subsequently, the Navy directed TtNUS to
conduct a site assessment. The site assessment confirmed the presence of contaminated groundwater
and identified the groundwater flow direction to the southwest. A SAR (2000) was submitted to the FDEP
recommending that a natural attenuation monitoring plan be implemented at the site. The FDEP
approved the plan and issued a Natural Attenuation Monitoring Plan Approval Order (NAMPAO) on
August 31, 2000. In accordance with the NAMPAO, TtNUS performed the first two semi-annual
groundwater sampling events in April and October of 2001. Since the contaminant concentrations at the
source well were greater than the applicable natural attenuation default source concentrations, and
because the contaminant concentrations were increasing, the second monitoring report recommended
that the semi-annual monitoring program be suspended and that a RAP be prepared for the site. On
February 20, 2002, the FDEP agreed that a RAP was warranted. Subsequently, TINUS recommended
that a treatability study be performed to evaluate the effectiveness of in-situ enhanced bioremediation at
the site. The iSOC™ technology would be evaluated to perform this test. In June 2002, TINUS submitted
an ENATS Work Plan for the BP Wells site.

TINUS/TPA -04-001/4248-6.1 1-1 CTO 0248
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2.0 TREATABILITY STUDY

2.1 TREATABILITY STUDY OBJECTIVE

The objective of the ENATS was to determine the effectiveness of an iSOC™ system in reducing
hydrocarbon concentrations in groundwater at the BP Wells Site. The treatability study was designed to
reduce the contaminant concentrations within the source area. This strategy relies on maintaining
consistently high DO levels to increase the microbial activity, thereby increasing contaminant destruction

through aerobic respiration.

iISOC™ is a specially designed micro porous mass transfer device invented and manufactured by
inVentures Technologies, Inc. (iTi) for use in groundwater remediation. iSOC™ is based on iTi's
proprietary Gas inFusion™ technology. The iSOC™ technology dissolves oxygen into the groundwater
without bubbles through an iSOC™ diffuser. As reported by the manufacturer, this technology can
increase DO concentrations in the groundwater 50 to 70 parts per million. The increase in DO in the
aquifer creates aerobic conditions that can stimulate in-situ bioremediation of the petroleum hydrocarbon

plume.

As part of the treatability study, three iSOC™ diffusers were installed in three new injection wells
(Figure 1-1). To monitor the effect of the iISOC™ system, a baseline-sampling event was completed prior
to the injection well installation and four quarters of groundwater sampling were conducted while the
iISOC™ system was in operation. Groundwater samples were collected from the three selected
monitoring wells and analyzed for COCs previously specified in the NAMPAO (specifically ethylbenzene;
total xylenes; 1,2,4TMB; and 1,3,5-TBM). The three wells included in the monitoring pogram were
CEF-BP-1S (source well), CEF-BP-2S (background well), and CEF-BP-6S (downgradient well).

2.2 iSOC™ SYSTEM INSTALLATION

TtNUS personnel mobilized to the site on October 9, 2002, to install the isoc™ system. The injection
wells, designated CEF-BP-7S through CEF-BP-9S, were installed at the locations shown on Figure 1-1.
The three injection wells were constructed as standard monitoring wells. Each well was installed to a
total depth of 15 ft bgs. The injection wells were constructed of 2 inch polyvinyl chloride (PVC) riser with
10 ft lengths of 0.010 inch slot PVC screen. The injection wells were finished at the surface with a
24.5 inch diameter manhole. A diagram depicting the well construction details and photographs of the

well installation are included in Appendix A.
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On September 12, 2002, the three injection wells were developed. Field parameters [pH, temperature,
and specific conductance (SC)] were measured at equally spaced time intervals during well development.
The wells were developed by pumping until the field measurements became stable and the development
water was visibly clear. Approximately 50 gallons of water were removed from each injection well during

development. The well development records are included in Appendix A.

After development of the injection wells, the individual iISOC™ systems were installed on October 9, 2002.
Each system consists of one 40 ft® oxygen tank, a low-flow regulator, a control panel, and an oxygen
diffuser. The oxygen tank was placed in the well vault adjacent to the control panel. The regulator was
attached to the oxygen tank to control the flow of gas to the control panel. High-density polyethylene
(HDPE) tubing was used to connect the regulator to the control panel. The control panel was used to
control the pressure and flow rate of the gas entering the diffuser. HDPE tubing was used to connect the
control panel to the oxygen diffuser. The diffuser was lowered directly to the bottom of the injection well.
On October 9, 2002, the flow rate at each iSOC™ injection point was adjusted to 15 cubic centimeters per

minute according to the manufacturer’s specifications.

After approximately one month of operation, the rate of oxygen feed depleted the oxygen supply in the
tank in injection point CEF-BP-8S. As a result, the 40 ft* tanks were replaced with 80 ft* tanks. To
accommodate the larger tanks, the vaults were modified by excavating a hole in the bottom of each vault
and installing an 8 inch diameter PVC sleeve to a depth of approximately 3 ft bgs next to each injection

well. The 80 ft® oxygen tanks were then installed within the PVC sleeves.

2.3 GROUNDWATER SAMPLING AND SYSTEM OPERATION ACTIVITIES

The iISOC™ system was operated from October 2002 through November 2003. TtNUS personnel visited
the site on a monthly basis to inspect the isoc™ system and ensure that it was operating in accordance
with the parameters specified in the work plan. TtNUS personnel conducted the following sampling

events as part of the treatability study:

October 3, 2002 — Baseline groundwater monitoring event
January 6, 2003 — First quarter groundwater monitoring event
April 17, 2003 — Second quarter groundwater monitoring event
July 17, 2003 — Third quarter groundwater monitoring event

October 16, 2003 — Fourth quarter groundwater monitoring event
Each groundwater monitoring event included the measurement of depth to groundwater and collection of

groundwater samples from the site monitoring wells. TtNUS personnel also collected DO measurements

from the three injection wells and checked the status of the iISOC™ system. The purpose of the sampling
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was to measure concentrations of both COCs and natural attenuation parameters. During the quarterly
sampling events, groundwater samples were collected from monitoring wells CEF-BP-01S, CEF-BP-02S,
and CEF-BP-06S (Figure 1-1) and analyzed for GOCs, TOC, sulfate, and field and laboratory natural

attenuation parameters.

Groundwater samples were collected from the three wells in general accordance with the current FDEP
Standard Operating Procedures (SOPs). Depth-to-water was measured, and the wells were purged prior
to sample collection. Purging was accomplished with a peristaltic pump using low flow purge technique.
During purging, field parameters [pH, conductiuty, temperature, DO, and ORP] were measured at
approximately 5to 10 minute intervals using a YSF Model 556. The instrument was calibrated according
to the manufacturer’s specifications at the beginning of the day. A Field Calibration Log for the fourth
quarter sampling event is provided in Appendix B. In addition, turbidity was monitored using a La Motte

Turbidimeter.

Following the well purging activities, the groundwater samples were analyzed in the field for the following
natural attenuation parameters: Fe”, alkalinity, carbon dioxide, DO, and hydrogen sulfide. Groundwater
Sample Log Sheets, Low Flow Purge Data Sheets, and Natural Attenuation Parameter Sheets compiled
during purging and sampling at each location for the fourth quarter sampling event are also provided in

Appendix B.

Additional groundwater samples were collected for off-site analysis of the COCs by United States
Environmental Protection Agency (USEPA) Method SW846 8260; TOC by USEPA Method 415.1;
methane by RSK SOP 147/175, and sulfate by USEPA Method 300. After collection, groundwater
samples were placed on ice and shipped overnight via Federal Express to approved and certified
laboratories for analysis. The validated laboratory data for the fourth quarter sampling event is included

in Appendix C.
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3.0 TREATABILITY STUDY RESULTS AND DISCUSSION

3.1 iSOC ™ SYSTEM PERFORMANCE

DO measurements were taken from the iISOC™ injection wells following system installation and during
each of the quarterly sampling events (Table 31). The DO data from the injection wells indicates that
elevated concentrations of DO are present in the groundwater in the injection wells and frequently
exceeded the equilibrium solubility limit of atmospheric oxygen in groundwater, which would range from
approximately 7.5 to 9.1 milligram per liter (mg/L) at the groundwater temperatures measured during the
treatability study. This suggests that the iISOC™ units were effectively providing DO to groundwater in the
injection wells at levels that can promote biodegradation of petroleum constituents. However, no
significant changes in the DO concentration were observed in groundwater samples from wells
CEF-BP-1S, which was about 12 ft away from the nearest injection well, and CEF-BP-6S, which was
about 15 ft away from the nearest injection well. Thus, the radius of influence of the injection wells was
less than 15 ft.

3.2 GROUNDWATER FLOW AND ELEVATION

Depth to water measurements were collected during each quarterly groundwater monitoring event
(Table 3-2). Groundwater elevations were calculated from the depth to water measurements and
monitoring wells top of casing elevations referenced to an arbitrary site specific datum of 20 ft.
Groundwater flow direction was determined from the groundwater elevations calculated for each sampling

event.

Groundwater elevations during September 2002 (baseline) ranged from 65.98 to 66.36 ft. Groundwater
gradient appears to be relatively flat in this area (Figure 31). The overall groundwater flow across the

site appears to be generally to the southeast.

Groundwater elevations during January 2003 (first quarter) ranged from 65.15 to 65.37 ft, approximately
1 ft lower than during the previous sampling event. Groundwater flow during this sampling event was
generally to the east-southeast, which is consistent with the groundwater flow reported during the

baseline sampling event (Figure 3-2).

Groundwater elevations during April 2003 (second quarter) ranged from 65.32 to 65.64 ft, approximately
the same levels present during the previous sampling event. This groundwater flow direction appears to
be generally to the east-southeast, which is similar to the groundwater flow reported during previous

monitoring events (Figure 3-3).

TINUS/TPA -04-001/4248-6.1 31 CTO 0248
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DISSOLVED OXYGEN RESULTS
BP WELLS SITE TREATABILITY STUDY
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA
Sample Location Well Type Collection Dates’
9/24/2002 | 10/3/2002 | 1/6/2003 | 1/29/2003 | 1/30/2003 | 3/14/2003 | 4/17/2003 | 7/17/2003 | 10/16/2003
CEF-BP-1S @ | Monitoring Well 0.9 0.05 0.62 NC 0.062 NC 0.26 0.25 0.11
CEF-BP-2s @ [ Monitoring Well 7.8 0.77 3.2 NC 2.0 NC 2.5 4.7 1.9
CEF-BP-6S @ | Monitoring Well 0.9 NC 0.96 NC 0.86 NC 0.64 0.96 0.59
CEF-BP-7S @ Injection Well NC NC NC 315 NC 39.03 13.4 39.5 3.7
CEF-BP-8S @ Injection Well NC NC NC 18.8 NC 40.33 13.7 40.6 34.6
CEF-BP-9S @ Injection Well NC NC NC 415 NC 39.00 15.0 40.2 345
Notes:

DO units are in miligrams per liter (mg/L).

NC = not collected.

' - Measurements collected by meter in a flow cell; thus, may be subject to outside influences and fluctuation.
# - Measurements collected by meter in the well.

° -isoC'" began discharging oxygen on October 9, 2002.

TtNUS/TPA-04-001/4248-6.1 3-2
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GROUNDWATER ELEVATION SUMMARY
BP WELLS SITE TREATABILITY STUDY
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA
Total Depth Top_ of 9/23/2002 1/6/2003 4/17/2003 7/17/2003 10/16/2003
Well Number of Well Casmg Depth to Groundvyater Depth to Groundvyater Depth to Groundvyater Depth to Groundvyater Depth to Groundvyater
(ft, btoc) Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
' (ft, NAVD) (ft, btoc) (ft, msl) (ft, btoc) (ft, msl) (ft, btoc) (ft, msl) (ft, btoc) (ft, msl) (ft, btoc) (ft, msl)
CEF-BP-1S 14.72 71.28 5.10 66.18 6.00 65.28 5.75 65.53 4.63 66.65 7.57 63.71
CEF-BP-2S 14.48 71.78 5.42 66.36 6.41 65.37 6.14 65.64 5.02 66.76 6.93 64.85
CEF-BP-3S 14.57 72.38 6.32 66.06 NM NM 6.98 65.40 5.90 66.48 7.72 64.66
CEF-BP-4S 14.75 72.28 6.30 65.98 NM NM 6.96 65.32 5.86 66.42 7.74 64.54
CEF-BP-5I 34.39 71.63 5.45 66.18 NM NM 6.11 65.52 5.01 66.62 6.92 64.71
CEF-BP-6S 14.20 71.87 5.79 66.08 6.72 65.15 6.44 65.43 5.35 66.52 7.26 64.61
Notes:
btoc = below top of casing.
msl = mean sea level.
NA = not available.
NAVD = North American Vertical Datum, 1988.
NM = not measured.
ft = foot/feet
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Groundwater elevations during July 2003 third quarter) ranged from 66.42 to 66.76 ft. Groundwater
elevations increased by approximately 1 ft from the previous sampling event. Groundwater flow during
this sampling event was generally to the east-southeast, which is consistent with the groundwater flow

reported during previous monitoring events (Figure 3-4).

Groundwater elevations during October 2003 (fourth quarter) ranged from 63.71 to 64.85 ft,
approximately 1 ft lower than during the previous sampling event in July 2003. Groundwater flow during
this sampling event was generally to the east-southeast, which is consistent with the groundwater flow

reported during previous monitoring events (Figure 3-5).
3.3 GROUNDWATER ANALYTICAL RESULTS

The laboratory analytical results for the groundwater samples collected during the treatability study are
summarized in Table 3-3. The validated laboratory data for the fourth quarter sampling event is included

in Appendix C.

Concentrations of ethylbenzene and 1,2,4-TMB in the groundwater samples from the source well
CEF-BP-01S generally decreased between the baseline event and the third event but continued to
exceed their respective GCTLs. However, the results of the fourth quarter were significantly higher than
the previous quarters. The concentration of 1,3,5TMB increased throughout the treatability study, and
xylenes concentrations were generally consistent. The concentrations of COCs in the upgradient and
downgradient wells were below detection limits throughout the treatability study with the exception of one
estimated value for xylenes in the third quarter. The results from all quarters and the baseline are shown
on Figure 3-6. The trend of the concentrations over fme in well CEF-BP-1S is also depicted on

Figure 3-7.
The fourth quarter groundwater sampling results showed that COC concentrations were less than

detection limits in wells CEF-BP-2S and CEF-BP-6S. The concentrations of ethylbenzene, xylenes,
1,2,4-TMB, and 1,3,5-TMB in well CEF-BP-01S exceed GCTLs (See Table 3-3).
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TABLE 3-3

SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL RESULTS
BP WELLS SITE TREATABILITY STUDY
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA

Sample Location CEF-BP-1S
Monitoring Well Type Source Well
Sample Identification Number CEF- 01S-03 GW-1S-04 GW-01S-05 GW-01S-06 GW-01S-07
Collection Date 10/3/2002 1/6/2003 4/17/2003 7/17/2003 10/16/2003
GCTL! Baseline
COCs : 1st Quarter Event | 2nd Quarter Event | 3rd Quarter Event| 4th Quarter Event
(ua/L) Sampling
Ethylbenzene 30 117 161 198 48 193
1,2,4-Trimethylbenzene 10 262 224 313 118 436
1,3,5-Trimethylbenzene 10 5U 71.5 143 38.4 121
Total Xylenes 20 658 811 662 662 928
Sample Location CEF-BP-2S
Monitoring Well Type Background Well
Sample Identification Number CEF- 02S-3A GW-25-04 GW-02S5-05 GW-02S-06 GW-02S-07
Collection Date 10/3/2002 1/6/2003 4/17/2003 7/17/2003 10/16/2003
GeTL! Baseline
COCs : 1st Quarter Event | 2nd Quarter Event | 3rd Quarter Event| 4th Quarter Event
(ua/L) Sampling
Ethylbenzene 30 1U 1U 1U 1U 1U
1,2,4-Trimethylbenzene 10 1U 1U 1U 1U 1U
1,3,5-Trimethylbenzene 10 1U 1U 1U 1U 1U
Total Xylenes 20 3U 3U 3U 3U 3U
Sample Location CEF-BP-6S
Monitoring Well Type Downgradient Well
Sample Identification Number CEF- 06S-03 GW-6S-04 GW-06S-05 GW-06S-06 GW-06S-07
Collection Date 9/24/2002 1/6/2003 4/17/2003 7/17/2003 10/16/2003
GCTL! Baseline
COCs : 1st Quarter Event | 2nd Quarter Event | 3rd Quarter Event| 4th Quarter Event
(ua/L) Sampling
Ethylbenzene 30 1U 1U 1.2 1.0 1U
1,2,4-Trimethylbenzene 10 1U 1U 1U 1U 1U
1,3,5-Trimethylbenzene 10 1U 1U 1U 1U 1U
Total Xylenes 20 3U 3U 3U 1.4) 3U

Notes:

Bold values shown on table are above respective GCTLs.

COCs = constituents of concern.

GCTL = Groundwater cleanup target level.

J = estimated.

U = value shown adjacent to this letter is the reporting limit concentration.

Mg/L = micrograms per liter.

! _ GCTLs taken from Chapter 62-770, Florida Administrative Code.
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The COC concentrations in well CEF-BP-1S were plotted with the groundwater elevations (Figure 3-7).
This graph generally shows an inverse relationship between the concentrations of COCs and the
groundwater elevations. (Note that in Figure 3-7, the water level scale is shown with the high elevation
on the bottom for visualization.) That is, when the groundwater elevation is low, the concentrations of
COCs are usually high, and vice versa. This may be the result of relatively large volumes of precipitation
initially raising the water table and diluting the groundwater near the immediate surface of the water table.
Then, over time, the water level drops and contaminants disperse through the groundwater and the
dilution effect dissipates. Regardless of the explanation, changes in COC concentrations appear to be

the result of changes in the water table, rather than significant degradation by biological activity.

3.4 EVIDENCE FOR BIODEGRADATION

The field and laboratory analytical results for MNA parameters for groundwater samples collected during
the treatability study are summarized in Table 34. Field data for the fourth quarter sampling event is

included in Appendix B.

This natural attenuation discussion is categorized into two regions, namely the source area, generally
centered on monitoring well CEF-BP-1S and the downgradient area, characterized by monitoring well
CEF-BP-6S. Each area of the plume is briefly described in terms of select natural attenuation parameters
and contaminant concentrations. Comparisons are made to a background area well as defined by well
CEF-BP-2S. This discussion supplements the discussion about the concentration trends over time that

follows, a primary line of evidence in determining if natural attenuation is occurring.

3.4.1 Natural Attenuation Parameter Results

Background

Geochemical and COC characteristics of the background at well CEF-BP-2S are as follows:

Concentrations of all COCs are less than respective laboratory detection limits.
DO concentration ranged from 2 to 6 mg/L.

Low concentrations of TOC (4 to 4.8 mg/L).

Low alkalinity (54 to 70 mg/L).

Low concentrations of dissolved carbon dioxide (11 to 30 mg/L).

Low concentrations of ferrous iron (0.02 to 0.17 mg/L).

Low concentrations of dissolved methane (less than 0.5 to 12.9 micrograms per liter [ug/L]).

TINUS/TPA -04-001/4248-6.1 3-13 CTO 0248
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NATURAL ATTENUATION PARAMETER RESULTS
BP WELLS SITE TREATABILITY STUDY
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA
Sample Location CEF-BP-2S CEF-BP-1S CEF-BP-6S
Monitoring Well Type Background Well Source Well Downgradient Well
Sample Identification No. CEF-BP 02S-3A 02S-05 02S-06 02S-07 [BP-01S-03|BP-01S-05| BP-01S-06|BP-01S-07| 06S-03 06S-05 06S-06 06S-07
Collection Date 1/30/2003 | 4/17/2003 | 7/17/2003 [ 10/16/2003| 1/30/2003 | 4/17/2003 | 7/17/2003 |10/16/2003| 1/30/2003 | 4/17/2003 | 7/17/2003 [10/16/2003
Units Fixed-Base Laboratory Results
Methane pg/L 1.40 5.76 0.50U 12.9 14.0 6.62 24.5 31.9 136 149 84.7 738
Total Organic Carbon mg/L 4.0 4.7 4.8 4.6 12.0 11.6 13.0 11.6 9.0 6.1 6.5 8.5
Nitrogen, Nitrate mg/L 0.88 0.34 0.10U 0.33 0.41 0.11 0.10U 0.10U 0.13 0.71 0.25 0.34
Nitrogen, Nitrite mg/L 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U
Phosphate, Ortho mg/L 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U 0.10U
Sulfate mg/L 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U
Units Field Natural Attenuation Results
pH S.U. 6.3 6.6 7.2 6.4 6.3 6.5 6.4 6.6 6.2 6.0 6.2 5.8
Conductivity mS/cm 0.19 0.17 0.15 0.20 0.32 0.27 0.30 0.33 0.26 0.25 0.25 0.26
DO (by meter in flow cell) mg/L 1.97 251 4.74 1.94 0.06 0.26 0.25 0.11 0.86 0.64 0.96 0.59
DO (by kit) mg/L 2.0 3.0 6 2.0 0.6 0.8 0.6 15 0.4 1.0 1 15
Oxidation Reduction Potential mV 130 140 58 522 -110 -115 -97 -77 26 78 30 91
Carbon Dioxide mg/L 30 16 11 16 300 70 45 40 50 25 70 35
Alkalinity mg/L 70 70 54 55 250 130 100 110 80 70 55 62
Ferrous Iron mg/L 0.08 0.02 0 0.17 0.16 141 2.00 1.45 0.18 0.08 0 0.11
Hydrogen Sulfide mg/L 0 0 0 0 0.3 2.0 0.5 0 0.0 0.1 0 2.0
Sulfide mg/L 0 0 0 0 0 0.2 0 0.12 0 0 0 0.009
Temperature °c 21.1 22.1 27.0 27.1 19.1 20.9 25.3 24.99 22.3 22.7 26.8 27.2
Turbidity NTU 18 18.1 11.9 9.0 0 0.5 1 0.0 14 4.59 0 2.00
Notes:
°C = degrees Celsius.
DO = dissolved oxygen.
mg/L = milligrams per liter.
mS/cm = millisiemens per centimeter.
mV = millivolt.
NTU = nephelometric turbidity units.
S.U. = standard units.
U = value shown adjacent to this letter is the reporting limit concentration.
ug/L = micrograms per liter.
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Nitrate concentrations varied from less than 0.1 to 0.88 mg/L.
Sulfate concentrations less than 20 mg/L.
ORP measurements ranged from 58 to 130 millivolts (mV).
No sulfide or hydrogen sulfide was detected.
Conductivity varied from 0.15 to 0.20 microsiemens per centimeter (mS/cm).
Nitrite and phosphate concentrations were less than 0.1 mg/L.
pH varied from 6.3 to 7.2.

Temperature varied from 21.1 to 27.1 degrees celsius (°C).

Source Area

Geochemical and COC characteristics of the source area at well CEF-BP-1S are as follows:

High concentrations of all COCs, greater than GCTLSs.

Low DO concentration ranged from 0.6 to 1.5 mg/L.

Concentrations of TOC (11.6 to 12 mg/L).

Alkalinity has varied from 100 to 250 mg/L.

Increased concentrations of dissolved carbon dioxide (40 to 300 mg/L).
Increased concentrations of ferrous iron (0.16 to 2 mg/L).

Increased concentrations of dissolved methane (6.62 to 31.9 ug/L).
Nitrate concentrations varied from less than 0.1 to 0.41 mg/L.

Sulfate concentrations less than 20 mg/L.

ORP measurements ranged from -115to -77 mV.

Sulfide concentrations from 0.12 to 0.2 mg/L and hydrogen sulfide from 0.3 to 2 mg/L.
Conductivity varied from 0.27 to 0.33 mS/cm.

Nitrite and phosphate concentrations were less than 0.1 mg/L.

pH varied from 6.3 to 7.6.

Temperature varied from 19.1 to 25 °C.

Downgradient Area

Geochemical and COC characteristics of the downgradient well CEF-BP-6S are as follows:

Concentrations of all COCs were usually less than the respective detection limits.
Low DO concentration ranged from 0.4 to 1.5 mg/L.

Concentrations of TOC (6.1 to 9 mg/L).

Alkalinity has varied from 55 to 80 mg/L.

Decreased concentrations of dissolved carbon dioxide (25 to 70 mg/L).
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Decreased concentrations of ferrous iron (0.08 to 0.18 mg/L).
Increased concentrations of dissolved methane (84.7 to 738 ug/L).
Nitrate concentrations varied from 0.13 to 0.71 mg/L.
Sulfate concentrations less than 20 mg/L.
ORP measurements ranged from 26 to 91 mV.
Sulfide concentrations less than 0.01 mg/L and hydrogen sulfide from 0.1 to 2 mg/L.
Conductivity varied from 0.25 to 0.26 mS/cm.
Nitrite and phosphate concentrations were less than 0.1 mg/L.
pH varied from 5.8 to 6.2.

Temperature varied from 22.3 to 27.2 °C.

3.4.2 Discussion of Natural Attenuation Parameters

The concentration of each parameter and concentration changes between monitoring events, with
respect to background levels, indicate whether conditions are satisfactory for biological degradation via
naturally present microorganisms. This geochemical data provides a secondary line of evidence to
determine if enhanced natural attenuation is occurring. In addition, MNA data from CEF-BP-02S is
considered to represent background conditions because CEF-BP-02S is located hydraulically upgradient
and sidegradient of the source area and the iSOC™ system. The trends in MNA parameter
concentrations over the course of the treatability study and a discussion of how the MNA parameter

measurements compare to the background values are discussed below.

DO acts as a primary substrate or co-substrate during aerobic metabolism and is the single most efficient
electron acceptor responsible for the biodegradation of natural or anthropogenic organic carbon.
Therefore, a decrease in DO in source area wells compared to wells located upgradient of the source
could indicate that microbes in the source area are using oxygen in the biodegradation process and that
all oxygen has been consumed and anaerobic biodegradation is occurring. The DO levels in background
well CEF-BP-2S and the downgradient well CEF-BP-06S were higher than the DO levels in the source
well. The DO data from the injection wells indicates that elevated concentrations of DO are present in the
groundwater in the injection wells. The DO levels in the source area wells did not increase significantly
following the installation of the iISOC™ system and did not reach levels supporting aerobic conditions.
This may indicate that the oxygen being introduced by the iISOC™ system is being utilized in organic or
inorganic oxidation reactions before reaching the monitoring well, or that oxygen is diffusing to the

atmosphere or downward.

Microorganisms will use nitrate and nitrite as an electron acceptor under anaerobic conditions once DO

has been depleted. Nitrate was detected at low concentrations in background well CEF-BP-02S and the
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downgradient well CEF-BP-06S during most of the sampling events. Lower concentrations of nitrate
were detected in source area well CEF-BP-01S, which suggests that nitrate reduction reactions have
been occurring within the source area of the plume. No nitrites were detected in groundwater samples

from any of the wells.

Ferrous iron (Fe2+) is the soluble end product of the reduction of ferric iron (Fe3+). The presence of Fe?
may indicate that anaerobic conditions exist. Microorganisms will use iron species as an electron
acceptor under anaerobic conditions once DO and nitrate containing compounds have been depleted.
Fe* was at low concentrations in background well CEF-BP-02S during most of the sampling events. Fe*
concentrations were highest in source area well CEF-BP-01S and are greater than 1 mg/L which

suggests that iron reduction reactions have been occurring within the source area of the plume.

Sulfate can be used as an electron acceptor and is reduced to sulfide containing compounds (hydrogen
sulfide). Sulfate was not detected (ess than 20 mg/L) in groundwater samples from any of the wells, so
no conclusions can be drawn from the sulfate data. Sulfides and hydrogen sulfide were not detected in
the background well, but trace concentrations were detected in the source well and downgradient well.
The increase in sulfides and hydrogen sulfide in the source area well and the absence in the background
well suggests that reducing conditions have been occurring in the source area and that anaerobic

conditions are present within of the source area.

The presence of methane in groundwater in excess of background levels may indicate that anaerobic
biodegradation is occurring. Methane is a byproduct of anaerobic biological reactions that consume
organic compounds. The methane concentrations in the source well and downgradient well have
consistently been higher than the methane concentrations in the background well, which suggests

anaerobic biological activity in the source area.

The presence of carbon dioxide in groundwater in excess of background levels may indicate that
biodegradation is occurring. Carbon dioxide is the daughter product of aerobic and anaerobic biological
reactions. The carbon dioxide concentration in the source wells has consistently been higher than the
carbon dioxide concentrations in the background well, which suggests biological activity in the source

area.
The production of carbon dioxide will also increase alkalinity. The alkalinity levels in the source area well

has consistently been greater than the alkalinity levels in the background well. The elevated alkalinity

levels in the source area suggest that biodegradation is occurring in this area.
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The ORP of groundwater is indicative of the redox state that may be occurring based on the relative
tendency of the groundwater to accept or transfer electrons. ORP values in the source area well were
generally negative. ORP values in the background well were positive. The ORP values in the source

area indicate reducing conditions in this area, suggesting anaerobic biodegradation.

The conductivity of the groundwater is indicative of the dissolved solids in the groundwater. During
anaerobic biological activity, iron is often dissolved, and carbonate and bicarbonate ion concentrations
increase. The increase in the concentrations on these ions raises the conductivity of the groundwater.
The conductivity of the groundwater at the source and downgradient wells in greater than the background
well level. This result is consistent with the observations of iron and alkalinity and suggests anaerobic

biodegradation.

Microbial activity can be affected by the pH of groundwater. Petroleum metabolizing microorganisms
generally prefer pH values between 6 and 8 standard units. Reported pH values from the sampled

monitoring wells were generally within the preferred pH range.

The temperature of the groundwater in the wells varied from 19.1 to 27.2 °C. This temperature range is

acceptable for biological activity.

No phosphate was detected in any of the wells, so no conclusions can be drawn. Although phosphate is
necessary for biological activity, sufficient phosphate may be present, but not at detectable

concentrations.

The TOC concentration in the source area well was significantly greater than the TOC level in the
background well, as would be expected from the petroleum hydrocarbon contamination. The TOC
concentration in the downgradient well is less than at the source area well, but still not as low as the
background well. Although no COCs were detected in the downgradient well, the high TOC concentration

does suggest the presence of nhon-COC carbon sources.

3.5 HYDROCARBON LOADING

After reviewing the results of the treatability study, the hydrocarbon mass loading (as measured by TOC)
at the site was evaluated for comparison to the amount of injected oxygen (See Appendix D). The overall
extent of the plume is uncertain because contaminants were only detected in one well. Using a simplified
assumption that the concentrations of contaminants in the groundwater in a 50 ft by 50 ft by 30 ft thick
treatment zone are equal to 25 percent of the concentrations of contaminants in CEF-BP-1S, the mass of

COCs in the aqueous phase is estimated to be about 0.6 Ibs. The mass of COCs sorbed to the soil in the
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same zone is estimated to be 6.1 Ibs. Thus, the ratio of sorbed contamination to aqueous contamination

is about 10:1.

The TOC concentration in the groundwater sample from CEF-BP-1S was 11.6 mg/L, or 11,600 ug/L.
Similarly, the average TOC concentration in the downgradient well CEF-BP-6S was 7.5 mg/L or
7,500 ug/L. Using a similar approach as with the COCs, the mass loading of TOC is estimated to be 4 Ibs

in the aqueous phase and 104 Ibs in the sorbed phase.

Approximately 1,320 ft>, or 110 Ibs of oxygen, were injected over the course of the treatability study.
Based on the calculation that 4 Ibs of oxygen will consume 1 |Ib of TOC, the total amount of TOC that
could have been consumed was 28 Ibs (110 + 4). Therefore, the mass of oxygen that was injected was
not sufficient to consume the estimated mass of TOC and hydrocarbons present at the site, and

therefore, oxygen may not have diffused as far as the observation wells.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

This report summarizes the results to date of the Enhanced Natural Attenuation Treatability Study for BP
Wells. The data collected during this treatability study are inconclusive as to the ability of the iSOC™
system to enhance biodegradation of the petroleum constituents previously reported in the groundwater.

The following conclusions are based on the treatability study data:

The radius of aerobic conditions around the iISOC™ injection wells appears to be limited, and the
results are inconclusive as to the ability of the system to provide sufficient oxygen to enhance
biodegradation processes. The estimated oxygen demand of the organic material appears to be
significantly greater than the oxygen injected. Based on the positions of the monitoring well

compared to the oxygen-injection wells, the radius of influence is less than 15 feet.

The MNA parameter measurements suggest that the groundwater is in an anaerobic condition, and

that iISOC™ was not effective at dispersing oxygen to the monitoring wells under the site conditions.
Compared to the baseline measurements, COC concentrations have increased in source area well.

The concentrations of COCs in the source well still exceed the FDEP GCTLs.

Because there has been an increase in the COC concentrations in the source area well, the effectiveness
of the iISOC™ system is inconclusive. Although the dissolved oxygen concentration did not change in the
observation wells, the mass of petroleum hydrocarbons may be greater than anticipated. The high TOC
concentrations in both CEF-BP-1S and CEF-BP-6S suggest a significant mass of organic material. The
suspected source of contamination is fuel, and fuels consist of numerous constituents, most of which are
not measured in the typical analysis for COCs. In addition, two of the COCs, 1,2,4-TMB and 1,3,5-TMB
sorb strongly to the soil. The mass of these compounds sorbed to the soil in equilibrium with groundwater
is about 10 times the mass of the compounds in the groundwater. Thus, there appears to be a
significantly larger load of hydrocarbons that result in the consumption of the oxygen before the oxygen
can travel very far from the injection wells, thus limiting the radius of aerobic conditions around the

injection wells.
The extent of the plume is also uncertain. Contaminants have only been measured in one well, although

TOC concentrations are significant in all three wells. The width of the plume is uncertain, so the mass of

hydrocarbons in the groundwater and sorbed to the soil in the saturated zone is uncertain.
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Another uncertainty in the contaminant distribution is whether there is a high concentration smear zone.
If the source of the groundwater contamination was by the release of fuel, then a high concentration free-

product layer may be present that could account for a relatively significant source of hydrocarbons.

Oxygen could also be lost to the atmosphere or to deeper depths. In addition to diffusion in a radial
direction, oxygen will also diffuse upward and downward. Oxygen that diffuses upward will be lost to the
atmosphere and oxygen that diffuses downward will not contact the contaminants. The amount of oxygen

lost to depth or to atmosphere is uncertain.

The secondary line of evidence, the MNA parameter information, suggests that the iSOC™ system has
not increased the DO available in the subsurface. The changes in the MNA parameters are all

suggestive of an anaerobic environment.

The objective of the treatability study was to evaluate the effectiveness of the iISOC™ system as a
remedial technology for petroleum constituents in groundwater at the BP Wells Site. Because
concentrations of COCs have increased during the treatability study and no increase in the DO
concentrations were observed in the monitoring wells, TINUS concludes that the technology was not
effective for these specific site conditions. Therefore, TINUS recommends that the treatability study at the
BP Wells Site be discontinued and further assessment of the site be performed in order to obtain more

complete data for preparation of a RAP.

The supplemental assessment will be conducted in two phases. The first phase includes the following

tasks:

Groundwater samples will be collected from the site monitoring wells and from the iISOC™ injection wells
and analyzed for VOCs and TOC. This will provide information on the extent of remediation in the
immediate vicinity of the oxygen injection points. The injection wells are constructed like monitoring wells
and, therefore, are suitable for environmental sampling.

Perform a pilot-scale air sparging treatability study at the site in conjunction with the upcoming air
sparging treatability study at the G82 site, located approximately 100 feet to the south of the BP Wells
site. Air sparging may be a more effective process in that VOCs will be physically stripped in a relatively

short period of time, along with the benefit of creating aerobic conditions for biological activity.

Upon completion of the first phase, if the results indicate that further assessment is required, the second

phase will include:

Further delineation of the plume, particularly to the south and upgradient.
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Further characterization of the distribution of contaminants in the smear zone (adsorbed phase vs.

dissolved phase).
Further characterization of the contaminants, such as for PAHs, such as naphthalenes, and TRPH.

Characterization should also consider biochemical oxygen demand, chemical oxygen demand, and total

organic carbon.
Upon completion of the supplemental assessment, a SAR Addendum should be prepared and submitted

to the FDEP for review. Upon approval of the SAR Addendum, a RAP may be prepared to evaluate

remedial alternatives for the site.
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APPENDIX A

iSOC™ INSTALLATION AND DEVELOPMENT RECORDS
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1% Tetra Tech NUS, Inc. wewno:  CEE-Re-n7S

MONITORING WELL SHEET (SINGLE-CASED)

provecT: C ecil IFved  DRILLING Co - Port,, BORING No.: TR-o i
PROJECT No..  N4248 DRILLER: J e€F Weoth s 84 DATE COMPLETED: 2191c?
SITE: R P Wsils  DRILLING METHOD: ¢ HSA NORTHING:
GEOLOGIST: M Pole C G leato@EV. METHOD: EASTING:
Elevation / Depth of Top of Riser: /
Elevation / Height of Top of
Surface Casing: / @' ?*

1.D. of Surface Casing: 229,87

Ground Elevation = Type of Surface Casing: Steel

Datum: b
t \\ r ‘ /_/*“'— Type of Surface Seal: { >~cve 5(-;
7 7
Z g 1.D. of Riser: Z tNC "\
77
Z Z Type of Riser: PVC
%
é % Borehole Diameter: ? el
Z 7
== 2 % = Elevation / Depth Top of Rock: N /A
7

Type of Backfill: TX ire ; - {I

Pactlond Ceunead

M

]

— Elevation / Depth of Seal: /| 2 £+
— Type of Seal: 30/65 Sand
e Elevation / Depth of Top of Filter Pack: /35 $4
# Elevation / Depth of Top of Screen: IS4+
Type of Screen: PVC
4
Slot Size x Length: C),O[ Ow X 1O
|.D. of Screen: Z [
Type of Filter Pack: /3¢ ) < :)«\4
Elevation / Depth of Bottom of Screen: / ‘S P4
Elevation / Depth of Bottom of
Filter Pack: / {S 'g' t
Type of Backfill Belon Well:
7 /R0 S oAk
: Elevation / Total Depth of Borehole: / ‘ §.S P+

Not to Scalé




“: Tetra Tech NUS. Inc. BORING LOG Page L of |

PROJECT NAME: SFF, Truck Stand, Site 46, NSAP, DT1_BORING NUMBER:T\[;-}Q-%'W-; SB-a|

PROJECT NUMBER:  N4248MW0050 DATE: 913/02
DRILLING COMPANY: D oA ridoe GEOLOGIST: MINale € Gileats-
DRILLING RIG: Aril\raster 400 DRILLER: ] 4®f \/eatlevPs
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Samplel Depth | Blows/ | Sample | Litholcgy U [N RS ST T
No. (Ft.) 6" or |Recovery| Change | Soil : s : B RSN A i
and or RaD / (Depth/Ft.|. Density/ | c G N '2, i, :
Type o] Run (%) Sample ) Consistenc|:: . : e o peitl B -HH 1.
LF;:D No. Len;h or Sy Colod Material: Classification ' S Hemarks B e %,; ?
Screened o : : S * (7; g 3%
Interval Rock: : i miia
g , '
D,Lﬂ L?i S l“‘\_/ ﬂor\A 9% D\r—\/j
[
Li‘c B S/'t \ IC\,a; g qA :,5M MO\S\\C
N Lt’ . ! - & ‘
15} aefSiib, Saud Vet
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Oy «Uvane Be -Beowun, Fg\\ Q \L%l \ Background (ppm):
A 7’ y 201D N\ Punctiones No OVA ves 13§

Converted to Well: Yes Z No Well 1.D. #: CEF-Be-07s



Li-

- MONITORING WELL MATERIALS
CERTIFICATE OF CONFORMANCE

Well Designation. C E & - Re-gis

Site Geologist: _N\A evvsin D ale /C C’_)\Gojwﬂ

Site Name: 87 M/eV\ls  Cecil Fre B Drilling Company: P oy $ridaec
Date Installed: _9/9 {02 Driter__J ¢ Ff \A/eatlieo T
Project Name: _ C ec (! IZield Project Number: N Y42 4¢ MK/ 0 ST L)
Material Brand/Description Source/Supplier | Sample
! Collected ?
| Well Casing ISCL\ HLO PYC 724 I !A\oﬂr\c Delling Sugly | o Bl Ne |
| Well Screen ISel. 4o Pve2in g oo sials T ADS Jox " Fl | No |
| End cap ICeh 40 PV 25 Ciael ooy TADS Jox | | No |
| Drilling Fiuid LN one 7 ) l I
| Drilling Fluid Additives | Nowe | | I
| Backfill Material | Move | l I
| Annular Filter Pack Ig-‘rq/“io’é 2030 (? code <o~«:“ oo d Sondd  Jax  Fj l No J
| Bentonite Seal Ctacda.d 30/6S Grede Soudl Stondad Sand Jax F( 1 Mo ]
!AnnularGrout IPOY"\’\QV\A Cew\ em%‘é‘ Tv'me ]:-E[ |(_€L-\'\3L\ CGWG"\{ A\\\e"\*‘DWV\\ pf*\ I No I
| Surface Cement !C’m Erete Coocvede ‘ 'C) vilteete Campany, A\‘\‘eijrq GAl No I
| Protactive Casing lgie lee)l waooble AV Jox  EV 1 No !
| Paint | Nome ~ : i I
| Rod Lubricant [ N on e | | 1
!i:ompressor Oil | N o e | | I
' I |
| 1

To the best of my knowledge, | certify that the above described materials were used during installation of this monitoring well.

Signature of Site Geologist:_é_%




Mlowvete — 18 gateons /51 Ministey
292 [mivy
Poge_lof_‘_

Date //‘49{5 Fagawr\

Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD
wel: (TP -T&

site: NAY Cep\Fredd P
Date Installed: -0 —072.

Depth to Bottom (ft.): '\ 6‘9“' Responsible Personnel: _M&ru
Static Water Level Before (ft.): . Driling Co.: p[urﬁ/\dox/
Static Water Level After (ft): _p. 01 Project Name: NAS CECIL FELD

Date Developed: 412 -02. Screen Length (ft.): _ \Q €& Project Number:  4248MW0050 \2.©
Dev. Methoa: S’(ADVY)Q/V_( el Specific Capacity: N,/ 4
Pump ’Type: W\o\¢  Casing ID @in.): 2N
Time Estimated | Cumulativ Water Level Temperature pH Specific Turbidity (NTU) Remarks
Sediment | e Water Readings (Degrees ©) Conductanc (odor, color, etc.)
THickness | Volume (Ft. below TOC) e (Units \?;& Dynd PIP = g
NG H) (Gal) fhs ) =t @)
20| — - Ll 25 9 595 ‘w255 —— w=0.0
13%S 10 AT %5 |p6]70.3 730
[2A4Q 20 ba 3 255 oz 96 [ 72p
1245 %0 b ld 17255 by [ 1869 [ p7.0
129 40 ey L 55 b 1189 | A5 \_ A
\25 50 iz | 25¢ | 8.3 | z8.o BVad poceum,

&+




E Tetra Tech NUS, Inc.

wettne. CEF-RP-0%S

MONITORING WELL SHEET (SINGLE-CASED)

1] p '
provecT:  C ecd Freld DRILLING Co- Porky dae  BORING No- SR-c?
PROJECT No.:  N4248 DRILLER: J e Wegthertod DATE COMPLETED: 9/91c2
SITE: BP wells DRILLING METHOD: HSA NORTHING:
GEOLOGIST: M. Pale € & {estarDEV. METHOD: EASTING:
/

Ground Elevation =
Datum:

<

\ y

==

Elevation / Depth of Top of Riser:

Elevation / Height of Top of
Surface Casing:

| @kt

gzq,S”

Steel

C 2\ Cvre \"ﬁ

I.D. of Surface Casing:
Type of Surface Casing:

Type of Surface Seal:

A

<&
“I )

Z \’\CL\

PVC

1.D. of Riser:
Type of Riser:
g/ \nC L‘\

Borehole Diameter:

Elevation / Depth Top of Rock:

N/ A

Type of Backfill: T‘g ps -0
pqr"&’(‘)w\“-& QC\/\G-/\"'

R R

EEERERR

Elevation / Depth of Seal:

| Z Pt

Type of Seal: 30/65 Sand

Elevation / Depth of Top of Filter Pack:

/13,S £+

Elevation / Depth of Top of Screen:

; S &+

Type of Screen: PVC
0.0~ % \g’
Z i~C \/\

Slot Size x Length:
1.D. of Screen:
Type of Filter Pack:

Elevation / Depth of Bottom of Screen:

/ {Sf+

Elevation / Depth of Bottom of
Filter Pack:

/ {5 ¢4

Type of Backfill Below Well:

Not to Scalé

Elevation / Total Depth of Borehole:

1S54




R Tetra Tech NUS . Inc. BORING LOG Page i of _L

PROJECT NAME: SFF. Truck Stand, Site 46, NSAP, DT1_BORING NUMBER: S R~=0 ¢
PROJECT NUMBER:  N4248MWO0050 DATE: 9/ 9(2
DRILLING COMPANY: Pga 4 o ds € GEOLOGIST: pm, Ciale [ £ Colenron
® ] + -
DRILLING RIG: DNe\woster 460 DRILLER: | ¢§% K/eatle ford
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Samplel Depth | Blows/ | Sample | Lithology ¢ o U : B
No. (Ft.) 6" or |Recovery| Change Soil s I ;E:: :' g
and or RQD / (Depth/Ft.|: geh;ity/ G c ;.,w:.: B‘ % : '{‘ :
T o Run (%) Sample ) Consistenc| S50 BB SRS B8
;FZD No. Lengp!h or vy - |Colog: - Material Classification S Remarks g‘ : %::' ;% A g}
Screened or.: cfnonafi i i s * cg i'.gf 5 %
Interval Rock .| mcﬂ Q

Hardness |

D‘U B"\ g! ( (3\// go»\a\ ‘;M b N/

P AR INET knl ./
3 ghls Wl 5.4 n| V2
S LIS Sond b Mol A cd”
5= ,%;.‘;au\/f Sondd EIN W ©

* When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: B - R Gr ~Gray (F M D« r%) Background (ppm):
A .7 "

——

Converted to Well: Yes X No WelllD.#: ( E F-RP-0%S



Well Designation: C E {: = B P‘ Q¥s

MONITORING WELL MATERIALS
CERTIFICATE OF CONFORMANCE

site Name: __ [ ? \W sl <

Date Installed: _ 9/ 9/0?

Project Name: _ C e (| Ere o

Site Geologist: 1. N ale [ C Glead o

Drilling Company: _Pa % v idse

Driller__J e £ \/\/GO‘H‘\Gwio»é

Project Number: Nl Y2 4% M\/C0ST 12 O

Material Brand/Description Source/Supplier Sample
: Collected ?

| Well Casing Schuo PV 75 pa Alostic Deilfng Sagly Jontl Ne
| Well screen ISl 40 Pve2in g 010 siabs LADS Jax “EL | N
| End Cap ICch 40 PVC 25 Ciac 1os TADS Jox F| | Neo |
| Drilling Fiuid | N one ‘ il ‘ | |
| Drilling Fluid Additives | Nowe | [ |
| Backfill Material I N owe I 2 |
| Annular Filter Pack Shandacd 20130 Goade Gudl $hodod <o 0 Ton | Ng l
| Bentonite Seal K dando-d SQf6S Grode Sondl Stond ood Soaud  Jax ' No j
I.An"Uhr‘GrOUt lPor“rlaw\::\ ng\ §v‘{‘ﬁ' T¥‘ge T-'E[ |L€\»\’3‘n CGWG"& {'\'\\FV\'\row\n, PA I Nr) I
I Surface Cement ICD:J N t tre}t‘é Cov\c\re"ré lC) QL QLQ"'@,"'G (om'\uq\/. AL A\“'Q{\‘\'C\ G\N NO I
| Protective Casing v Steel waouble A S Jax  EY | No |
| Paint | Nom e : | | |
| Rod Lubricant | Mone | | I
| compressor 0il I None |_ | |
| ' | |

I l

To the best of my knowledge, | certify that the above described materials were used during installation of this monitoring well.

Signature of Site Geologist:_(__ ,%é




Flow Easte, \6gaed /th:h
7 ﬂaﬁ/lfmw‘.&c

TetraTechNUS, Inc.  MONITORING WELL DEVELOPMENT RECORD Page _) of 1

wet._(EE-RP- 8< Depth to Bottom (ft.):

! 5 ‘(:"f‘ Responsible Personnel: _ [M\iyv Dol e / Mo Fur JeeSw
site: _B5P \w ed \$ Static Water Level Before ). .G Driling Co.: "P/g, :/“TYldCi( / %
Date Installeq: 0(-40’02 Static Water Level After (ft.): N, Project Name: NAS CECIL FIELB
Date Developed: 14 2-N7 . Screen Length (ft.): __ |0 [ Project Number:  4248MW0050 (Lo
Dev. Methoad: \ Specific Capacity: ‘ N /A
PuMp Type: U Casing ID (in.): ZA\ala s

Time Estimated | Cumulativ Water Level

Temperature PH Specific Turbidity (NTU) Remarks

Sediment | e Water Readings (Degrees C) Conductanc (odor, color, etc.)
Thickness | Volume (Ft. below TOC) e (Units
(Ft) (Gal) MS]ih)
1410 - A 2432 021 747 —
1415 [0 (24 2% |@.3] 710 —
40 20 (.2 9. 5] 215 824 .0
429 20 b 1756 WA W4 | oz
450 40 LL%& 25 LA 214 F3.\ __
A% 50 w22 | 756 1 A | e Ny Eea,»uw;




E Tetra Tech NUS, Inc. wettne.  C CE- RP-9s

MONITORING WELL SHEET (SINGLE-CASED)

provECT: (ecil Freld DRILLING Co Po i+, _J,’.% ¢ BORING No.: SR-G3
PROJECT No..  N4248 DRILLER: J 6t Mlentle c§5,4  DATE COMPLETED: 2 9/¢c2
SITE: R P Wells  DRILLING METHOD: NS NORTHING:
GEOLOGIST: M Dale € Gleaboy DEV. METHOD: EASTING:
Elevation / Depth of Top of Riser: /
Elevation / Height of Top of
Surface Casing: / ,6 €+

I.D. of Surface Casing: f Z‘t.SH

Ground Elevation = Type of Surface Casing: Steel

Datum:
‘\ y /J' “+—1— Type of Surface Seal: (arCre ‘e

.

N
é é 1.D. of Riser: M_
7
Z g Type of Riser: ____Pvc_
%
Z Z Borehole Diameter: M\/x_
7 |
ENE é é = < Elevation / Depth Top of Rock: N/ A
- 7
— Type of Backfill: M

Por%‘n,«:‘l CSMen‘r

AINRY

— Elevation / Depth of Seal: / ? ‘Pf
— Type of Seal: 30/65 Sand
< Elevation / Depth of Top of Filter Pack: /%.S ?-\-
. . '<
Elevation / Depth of Top of Screen: IS £+
_ Type of Screen: PVC
- ’
— Slot Size x Length: o\ w A
_ I.D. of Screen: Z tn g L
- o ,
_ Type of Filter Pack: LU Soaa
Elevation / Depth of Bottom of Screen: AR
Elevation / Depth of Bottom of
Filter Pack: /15,9 £
Type of Backfill Below Well:
Z 0/30 S 04“4
Elevation / Total Depth of Borehole: /1S5 ¢

Not to Scalé




% Tetra Tech NUS. Inc.

PROJECT NAME:

PROJECT NUMBER:

BORING LOG

Page _L of i

SFF. Truck Stand, Stte 46, NSAP, DT1 BORING NUMBER: S (-0 3

N4248MWO0050

DATE:

979002

DRILLING COMPANY: P o~

1

g

GEOLOGIST: M, )4l

C Gleoton

DRILLING RIG: el wmosier H00 DRILLER:  j =% W lizstbarba
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Samplel Depth | Blows/ | Sample | Lithology It . U SR O
No. (Ft.) 6" or |Recovery| Change Soil 1s i f SN g
and or RQD / (DepthvFt. I?erl;ily/ c i B : ::v ’ ,:\1
Type o] Run (%) Sample ) Consistenc i RS iy L3 bt B U d8
;F:)D No. Len;th or y Colo . Material Classification : S Remarks g L2 % : ‘;
Screened or HhH RHOHE s R * c‘g ':,.g: '5 =’:’
Interval ~Rock HET o o g
Herdpess | [ L
OJL ﬁ‘u" L\'\ o .q».J\ gp Dif\//
~ Q2 . ! i
&= M &<\& '(,/ <.o~w SM Qr\f
L
K- C S ity Sa«\a\ 54 Mawg
7
(7‘”; &v\ ()f &4\?‘, SOA,\ SM A ¢ 3(
b LTl ¢ Ve \ ;
! el 12 )‘\}Y\/ \"\'\d EM \//e%
4

* When rock coring, enter

rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Drilling Area

Remarks:_ (v (Json~ae A 6.3 Background (ppm):
g~ 7 @
b ¥ [ v"\r»% -

Converted to Well: Yes X No welllD.#: C S ¥-0P- 095
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Well Designation: C £ F - B - Q9s

MONITORING WELL MATERIALS
CERTIFICATE OF CONFORMANCE

Site Geologist: W\ _{D a\e / C C@\ €pton

Site Name: _{4 P \/Wells

Date Installed:

213102

Drilling Company: _Povrt v dae

Project Name: _C ec | Fs’e\:&

Driler_J) e $% \A/ & ather ford

Project Number: IV 424 ¢ \M\v 0050 12.0)

+

Material Brand/Description Source/Supplier Sample
! Collected ?

| Well Casing IS.C\'\ HO PNYC Z2in iy !/—\\9»«\',( Deilling Sugly  Jax Bl Ne '
| Well Screen ISel 40 Pve i g oo siers [ ADS Jox “FV T | No |
| End Cap ICch 4o Pve 25 Ciact lons TADS Jox Fl | Ne |
| Drilling Fluid I N one : 7 ) | |
| Drilling Fluid Additives | Nowe | | |
| Backfill Material | N owe ! | |
l Annular Filter Pack lg'\‘f)_aslgdl 2{:/{30 (‘) ro':ge (\';w\:“ g’?on‘:\!c»ﬁl SOﬁL ;\ 2K Fl\ I NC) I
| Bentonite Seal I tanda-d 3C/6S Cyade Sondl Stondad Sond Jax F| | No |
!Annular Grout lPor‘&\aw\c\ Cew\ Sm{‘é‘ TY{"G T-.U; |L€\»\'\3L\ CGW&"\* {'\\\6\4 *‘DWV\\ pf‘\ | Nr) I
I Surface Cement |®.4 Erete CO-«C cete IG.\) o2 LL‘Q"’G"’Q (qnﬂuéqm Ay A\'\"oi\*q Q\N No I
| Protective Casing | ?\\m See)l waoobiole ' AY) S Jax ' FV l No |
| Paint | NMon e : | | |
| Rod Lubricant | None | | |
| Compressor Oil I None . _ | | |
| | | | |

I l

To the best of my knowledge, | certify that the above described materials were used during installation of this monitoring well.

Signature of Site Geologist: ﬁ%




Tetra Tech NUS, Inc.

well _CEF-fE-95

Site:

8 p'\/(fc(ﬁ 3

Date Installed: _ 2/2/0%
Date Developed: 2/ (2(e2
Dev. Method: _|? Ani g

MONITORING WELL DEVELOPMENT RECORD

Depth to Bottom (ft.):
Static Water Level| Before

Static Water Level After ) _C.he Project Name: NAS CECIL FIELD

Responsible P

Screen Length (ft): _{ o £+

(ft): L j’;f{: Driling Co.:

ersonnel: Mfﬂl"’ ﬂ

Page _L of _L

M/ C. £leaton

2D r{—vtd:f

Project Number:

Specific Capacity: _\L/A

4248MW00501 ¢ ¢

Pump Type: _ Subwne, wble  Casing ID @nY: _Z
Time Estimated | Cumulativ Water Level Temperature pH Specific Turbidity (NTU) Remarks
Sediment | e Water Readings (Degrees C) Conductanc (odor, color, etc.)
Thickness | Volume |(Ft. below TOC) e (Units Begrd =00 ®Z:0.4
(Ft.) (Gal) (3 () N H G0
28 — (.34 269 leoN19,35 299.Cc MUy Boo
330 7 30 1267 oo (90 Gee o [ M Ry oon
(32 5 15 c3Cc 12¢.6 lceeli9 o 2z MRS Beaen
396 % [ C3c Jzce covlis.9 55.7 Clea
{345 2y | 6.3C |2c.c ey [ien 20-G Clear
135G P C.3C 6.6 CoT]A5.9 2C.7 Cleas
(%3¢s “42 G.SC 26,8 Conl (5.4 £G4 Cleg,
e TO C.30  |2¢.s C.20]i5.4 ANA Cles,
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Page___ of &P” l
E Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET
Ods
Project / Site: BP Wells Treatability Study, NASCF Sample ID No.: CEF-BP- -028 -07
Project No.: N4248MW 0050250 Sample Location: CEF-BP- 028 od 5
[ X] Monitoring Well Sampler: K
[ ] Domestic Well
[ ] Other:
SAMPLING DATA
Date: /O—/6-¢ 73 Color pH S.C. Temp. Turbidity DO ORP
Time: /1230 S.U. mS/cm °C NTU mg/L mV
Method: Peristaltic CC et [.a3q [2w4y O.co ot -33
PURGE DATA
Date: [O-£€ -0
Method: Peristaltic
Monitor Reading (ppm): ? 33
Well Casing Diameter: 2-inch See Attached Low Flow Purge Data Sheet
Well Casing Material: PVC for Purge Data
Total Well Depth (ft): 412 -
Static Water Level (ft): Z-5 7
One Casing Vo|ume(ga{b}: L/ . 3
StartPurge (hrs): — — [1Y ()
End Purge (hrs): 1225
Total Purge Time (min): L{5
Total Vol. Purged (gay[): / g
' of SAMPLE COLLECTION INFORMATION
Analysis Preservative Container Requirements Laboratory Collected
TOC h2so4 1-250 ml amber glass Accutest . ])S
NO3, NO2, PO4, SO4 none 1- 500 ML HDPE Accutest $s
Dissolved Methane HCL 3 - 40 ml vials Accutest DS
Select VOCs HCL 3 - 40 ml vials Accutest S
OBSERVATIONS / NOTES LAB INFO
LAB: Accutest
4405 Vineland Rd., C-15
Orlando, FL 328711
Dedicated tubing in situ. COC #: 35 |
Check if Collected: N Signature(s):
GF -B0-Gd-dupl-0F M
D MS /MSD X DUPLICATE / ID No.: Wew® 7”'0‘ .
4

W\lcjcf\L&



T | vetra Tech nus, nc. LOW FLOW PURGE DATA SHEET Bp- |

PROJECT SITE NAME: NAS CECIL FIELD WELL ID.: CEF-BP- &L+ © \p ¢~
PROJECT NUMBER: N4248MW0050250 DATE: 28
Time Water Level

Hater Level pH Cond. Turb. DO Temp ORP Comments
_(Ft. below TOC; i sisii

4
wp

oo o\ | 334 lo.od |l 499 | -3+%+

SIGNATURE(S): ) ;ﬂ fﬁ PAGE_ZOF 2
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Tetra Tech NUS, Inc.

FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Y Gl

Page 1 of 2

Project Site Name:

NAS Cecil Field, BP Wells

Sample ID No.:

CEF-BP-GW- / 5'/ -07

Project No.: N4248.MW0050250 Sample Location: CEF-BP-GW- /'
Sampled By: { &l Duplicate: X
Field Analyst: M. Qe Blank: |
Field Form Checked as per QA/QC Checklist (initials): IWI
SAMPLING DATA: , |
Date: I 0 I § é 0/5 Color pH S.C. Turbidity DO Temp. ORP (Eh)
Time: ( 1230 (Visual) BU) | mS/em) | (NTU) | (Meter, mg/l) K9 (+/- mv)
Method: ' ‘Peristaltic CL 6.6l |.33Y 0.oo o. W 2497 -3
SAMPLE COLLECTION/ANALYSIS INFORMATION:
Dissolved Oxygen:
Equipment: CHEMetrics Range % 0-1.0 mg/L Analysis Time: / 3 ZZ
1-12mg/L
CHEMetrics: l < mg/L
Notes:
Sulfide (S%):
Equipment: Chemetrics (kit # K-9510) Analysis Time: / ié‘ Z
Concentration: 0, / Z mg/L Filtered: l:]
Notes:
Carbon Dioxide: | (0- j00 o /
Equipment: CHEMetrics (Range: mg/L) Analysis Time: 5 20
_ (1910, 1920, or 1925)
CHEMetrics: ’z (2 mg/L
Notes:
Standard Additions: l:] Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:




Y Gl

T* FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Pigg 20of 2
Project Site Name: NAS Cecil Field, BP Wells Sample ID No.: CEF-BP-GW- /‘5 -07
Project No.: N4248.MW0050250 Sample Location: CEF-BP-GW- (.
Sampled By: ()A'\(Z 310/{\ [Cen Duplicate: D
Field Analyst: Me-v Ddr . Blank: O
Field Form Checked as per QA/QC Checklist (initials): fAN

SAMPLE COLLECTION/ANALYSIS iNFORMATION:

Alkalinity: S5 __rw Analysis Time: 13/0

Equipment: CHEMetrics (Range: mg/L) Filtered: L—_]
. Kits: 9810, 9815, 9820
Parameter: Hydroxide Carbonate Bicarbonate
[Remationship:
CHEMeffics: | w)\g/L
Notes:
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:

Ferrous Iron (Fe?*):
Equipment: DR-700 N R-S? IR-18C Color Wheel Other: Analysis Time: l 3 Zf
33

Program/Module: 500nm
Concentration: ( . “,5 mg/L Filtered: L__l

Notes:

Hydrogen Sulfide (H,S):

Equipment: Other: Analysis Time: / é Zé

Concentration: ,0 mg/L Exceeded 5.0 mg/L range on color chart: D
Notes: N Adises lovob o

QA/QC Checklist:
All data fields have been completed as necessary: IB/

Correct measurement units are cited in the SAMPLING DATA block: -E]/

Multiplication is correct for each Multiplier table: E(
Final calculated concentration is within the appropriate Range Used block:

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project pl ing documents: @/
Title block is initialized by person who performed the QA/QC Checklist: D}m




47 Qe
PageJof_l_

"t Tetra Tech NUS, Inc.  GROUNDWATER SAMPLE LOG SHEET

CEF-BP- w2 e6d>.07

[ ms/mMmsp

[J DUPLICATE / IDNo.: None

Project / Site: BP Wells Treatability Study, NASCF Sample ID No.:
Project No.: N4248MW0050250 Sample Location: CEF-BP- D¢ 865 D3
[ X] Monitoring Well Sampler:
[ ] Domestic Well
[ ] Other:
SAMPLING DATA
Date: /C— /- O3 Color pH s.C. Temp. Turbidity DO ORP
Time: 1265 S.U. | mS/icm °C NTU mg/L mV
Method: Peristaltic L b-%o |2y | 2% ot Q0 (G4 <22
PURGE DATA
Date: /C- (¢ - U
Method: Peristaltic
Monitor Reading (ppm): ')
Well Casing Diameter: 2-inch See Attached Low Flow Purge Data Sheet
Well Casing Material: PVC for Purge Data
Total Well Depth (ft): j4.48
Static Water Level (ft): & 92
One Casing Volume(gal/L): g, C]
Start Purge (hrs): lid O
End Purge (hrs): {L5¢
Total Purge Time (min): &o
Total Vol. Purged (galfl): j"j o
SAMPLE COLLECTION INFORMATION
Analysis Preservative Container Requirements Laboratory Collected
TOC h2so4 1 - 250 ml amber glass Accutest Dg
NO3, NO2, PO4, SO4 none 1-500 ML HDPE Accutest DS
Dissolved Methane HCL 3 - 40 ml vials Accutest QS
Select VOCs HCL 3 - 40 ml vials Accutest (¥} )‘
OBSERVATIONS / NOTES : LAB INFO
LAB: Accutest
4405 Vineland Rd., C-15
Orlando, FL 328711
Dedicated tubing in situ. COC #: 235
Check if Collected: Signature(s): /

22/ 7/




Tl_-;lretra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET
PROJECT SITE NAME: NAS CECIL FIELD WELL ID.: CEF-BP- ) 2.
PROJECT NUMBER: N4248MW0050250 DATE: Jo- [e o3
Time Water Level Cum.Vol. pH Cond DO Temp. ORP Comments
(H low TOC )" | (ms!
Y20
(&0 ?Lo( 300 G-bf 0205 292 26¢. 390 2o
L 200 Y 300 682 |.209 232 |zt 66 | 3289
20 S 3.0/ 300 (.S i L2 j0 | 24 2:30 | 26.69 | 392
1210 2.0 ) L. , 193 23 285 l26.52 |y
L2115 1. 00 S0 e-SO |, 708 12 2.23 126.-R82 | Y24
L1220 Z. 09 300 645 | .20 | /9 2o 126.86 | 444
215 7. oo 300 b-4s5s [ 203 ] (3 204 |26.8F | Y453
Lu® 20D 300 do 1.204 192 T19¢ [2¢.6 7 [ u%o
Gy .00 200 - Y) |. 204 a, | [.G2 126.5¢ | 443
2350 Lo 30s L-yo | 204 | 5. [<9y |BBI [522
(23] JFyo ¢
SIGNATURE(S): /?, Q /f/ é

PAGE L OF 2
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™= FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page 1 of 2
Project Site Name:  NAS Cecil Field, BP Wells Sample ID No.: CEF-BP-GW- ) f -07
Project No.: N4248.MW0050250 Sample Location: CEF-BP-GW- 9?§f
Sampled By: A _92# ’(&-s Duplicate:  []
Field Analyst: D. s Q'P ,(@4'\ Blank: ]
Field Form Checked as per QA/QC Checkhst (|n|t|als) I ,/W/JX
SAMPLING DATA: , :
Date: (e-16: °J Color pH S.C. | Turbidity DO Temp. ORP (Eh)
Time: j255 (Visual) SU) | mS/iem) | NTU) | Meter,mgn) | (0) (+/- mv)
Method: Peristaltic Co G Yo 20 70 9 21 o] S22 L___
SAMPLE COLLECTION/ANALYSIS S INFORMATION: = 7 e e L

Dissolved Oxygen:

Equipment: CHEMetrics Range g 0-1.0 mg/L Analysis Time: { ZO _)’
} 1-12 mg/L

ICHEMetrics: ﬁﬁé mg/L

INotes:

Sulfide (S%):
HEquipment: Chemetrics (kit # K-9510) Analysis Time: f 2 5 S
Concentration: &20 X mg/L Filtered: D

Notes:

Carbon Dioxide: /o- /o o)

Equipment: CHEMetrics (Range: mg/L) Analysis Time: ‘ 3 _L_( S

_ / (1910, 1920, or 1925)

CHEMetrics: (9 mg/L

Notes:

Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:




L

T FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS
Tetra Tech NUS, Inc. Page 20f 2
Project Site Name: NAS Cecil Field, BP Wells Sample ID No.: CEF-BP-GW- 2,5 -07
Project No.: N4248.MW0050250 Sample Location: CEF-BP-GW- 2s
Sampled By: DS Duplicate:  []
Field Analyst: 5 \  Blank: ]
Field Form Checked as per QA/QC Checkllst (|n|t|als) M’I/\f 2&
SAMPLE COLLECTION/ANALYSIS INFORMATION: ‘: :
JAlkallnlty: @-’5 g .Analysis Time: ! 3 _5_ i
Equipment: CHEMetrics (Range: mg/L) Filtered: D

Kits: 9810, 9815, 9820

Parameter: Hydroxide Carbonate Bicarbonate

7 Eﬁﬁqnship:

|CHEMetﬂ€JL

Notes:

g PO———

IStandard Additions: D Titrant Molarity: Digits Required: 1st.. 2nd.: 3rd.:

Ferrous iron (Fe*):

Equipment: DR-700 DR-870 IR-18C Color Wheel Other: Analysis Time: l zﬁ/g

fProgram/Module: 500nm 33
Concentration: ’ l 1' mg/L Filtered: D
INotes:
Hydrogen Sulfide (H.S):
[Equipment: HS-C Other: Analysis Time: / 3 g 7
Concentration: 0 mg/L Exceeded 5.0 mg/L range on color chart: D
[Notes:

QA/QC Checklist:
All data fields have been completed as necessary: Q/

Correct measurement units are cited in the SAMPLING DATA block: Zj
Multiplication is correct for each Multiplier table: IZK

Final calculated concentration is within the appropriate Range Used block: E(
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: B/
Title block is initialized by person who performed the QA/QC Checklist:




Tetra Tech NUS, Inc.

Li-

Page i of i/

GROUNDWATER SAMPLE LOG SHEET

 —
Project/ it u - & 5%
ject / Site: BP Wells Treatability Study, NASCF Sample ID No.: CEF-BP- G Qs -07
Project No.: N4248MW 0050250 Sample Location: CEF-BP- &8 O
[ X1 Monitoring Well Sampler: /7/ D/‘h/f/
[ ] Domestic Well
[ 1 Other:
;o SAMPLING DATA
Date: {0/Cefoh Coior pH s.C. Temp. Turbidity DO ORP
Time: 144 S 4 S.U. | mS/cm °C NTU mg/L mV
Method: Pkristaltic sl Isiqp . 259 2222 S 0155 76, (,
PURGE DATA
Date: /0. /(J 03
Method: Peristaltic
Monitor Reading (ppm): o
Well Casing Diameter: 2-inch See Attached Low Flow Purge Data Sheet
Well Casing Material: PVC for Purge Data
Total Well Depth (ft): Y
Static Water Level (ft): 4.20
One €asing Volume(gayf): — iéi "y
Start Purge (hrs): 134k
End Purge (hrs): 14Yu4o
Total Purge Time (min): T
Total Vol. Purged (gallL): 15.¢ L
SAMPLE COLLECTION INFORMATION
Analysis Preservative Container Requirements Laboratory Collected
TOC h2so4 1 - 250 ml amber glass Accutest w
NO3, NO2, PO4, SO4 none 1-500 ML HDPE Accutest
Dissolved Methane HCL 3 - 40 ml vials Acgutest
Select VOCs HCL 3 - 40 mi vials Accutest —
OBSERVATIONS / NOTES LAB INFO
LAB: Accutest
4405 Vineland Rd., C-15
Orlando, FL 32877
Dedicated tubing in situ. COC #: 135 |

Check if Collected:

[] Ms/msp

] DUPLICATE / IDNo.: SEFBP-GW-BUP 67—~

Neng_

Signature(s):
M5




@Tetra Tech NUS, Inc. LOwW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NAS CECIL FIELD WELL ID.: CEF-BP-
PROJECT NUMBER: N4248MW0050250 DATE: _ﬁb o /0 3
Time Water Level Cum.Vol. Flow pH Cond. Turb. DO Temp. ORP
I o . S . N .. Y P BE— Comments
_(Hrs) | (Ft. below TOC)  (liters) (mL/Min)] (S.U) (afS/icm) | (NTU) (mg/L) | (Celsius) | (mv)
(I, 1™ Fzo & — — — | — 1 = — | STer ¥
43 L 70 5 150 13 20 |5 Fo| 27311792
1450 172 35 00 | [0 09 1 5.6, [ 0NF T 5725 (163 Akl
J4(0 242 259 | 0,08 | 9063 yo IS | %21 [ 39 2 [ beR
4 40 EXP Y.S 50 gQ; 25T 1 34 1035 DFoc|t7Y oo R
(Y by Y2 L5V g o059 [ 2. 105 [ 27.0F 194, 1R
4db 1.4 l 35 A5© 212 [ 59 [ )LOC 1039 1 7777 0.G Jcfoal

\ i
SIGNATURE(S): %“( Al

pace Zor Z




™= FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Pigg 10f2
Project Site Name:  NAS Cecil Field, BP Wells Sample ID No.: CEF-BP-GW- és( -07
Project No.: N4248.MW0050250 Sample Location: CEF-BP-GW- (y’g(
Sampled By: M, Bag Duplicate:  []

Field Analyst: D, Sion \__ Blank: |
Field Form Checked as per QA/QC Checkhst (mmals) I /\mt
ISAMPLING DATA: ;. T =

Date: / °/ (6 / (3 Color pH S.C. | Turbidity DO Temp. ORP (Eh)

Time: ! 4‘{% (Viswa) | SU) | @mSiem) | NTO) | Meter,mgn) | dc) (/- mv)

Method: Peristaltic 2.0 0.5 L2 0.

SAMPLE COLLECTION/ANALYSIS INFORMA‘:IOR _%_J.Z_SM—..—.J- (7 Q? 7 : é

Dissolved Oxygen:

Equipment: CHEMetrics Range % 0-1.0mg/L Analysis Time: z S [ S

CHEMetrics: // 5 mg/L Foizmalt

Notes:

Sulfide (S%):

Equipment: Chemetrics (kit # K-9510) Analysis Time: ZS 0 2

Concentration: 0 . 007 mg/L Filtered: D

Notes: '

Carbon Dioxide: 0- 00

Equipment: CHEMetrics (Range: / - mg/L) Analysis Time: Z 'j §3
_ (1910, 1920, or 1925)

CHEMetrics: 3 5 mg/L

Notes:

Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.: 3rd.:




T* FIELD ANALYTICAL LOG SHEET
GEOCHEMICAL PARAMETERS

Tetra Tech NUS, Inc. Page 2 of 2
Project Site Name: NAS Cecil Field, BP Wells Sample ID No.: CEF-BP-GW- é S/ -07
Project No.: N4248.MW0050250 Sample Location: CEF-BP-GW- (¢
Sampled By: N DdUE Duplicate: []

Field Analyst: - Sied Kon Blank: ]
Field Form Checked as per QA/QC Checklist (|n|t|als) M
SAMPLE COLLECTION/ANALYSIS INFORMATION; ' i .

Alkalinity: <00 Analysis Time: / 2 5 E!

Equipment: CHEMetrics (Range: 5 0 < mgl) Filtered: D
Kits: 9810, 9815, 9820

Parameter: Hydroxide Carbonate Bicarbonate
Relationship:
CHEMetrics: bz/ mgiL
Notes:
Standard Additions: D Titrant Molarity: Digits Required: 1st.: 2nd.; 3rd.:
Ferrous Iron (Fe?"):
Equipment: DR-700 IR-18C Color Wheel Other: Analysis Time: / E 0 %
Program/Module: 500nm
Concentration: 0 . / / mg/L Filtered: D
Notes:
Hydrogen Sulfide (H,S):
Equipment: @ Other: Analysis Time: Z q; ‘:i
Concentration: X. mg/L Exceeded 5.0 mg/L range on color chart: D
Notes:
QA/QC Checklist:
All data fields have been completed as necessary: IE/
Correct measurement units are cited in the SAMPLING DATA block: IZ(
Multiplication is correct for each Multiplier table:
Final calculated concentration is within the appropriate Range Used block: B/

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: @/
Title block is initialized by person who performed the QA/QC Checkhst




DN 2348yl

5

etra Tech NUS, Inc.

GROUNDWATER LEVEL MEASUREMENT SHEET

=i

Project Name: Cecil Field Project No.: N4248MW 0050250
Location: BP Wells Personnel: D. Siefken and M. Dale
Weather Conditions: S(,( N N‘{ Measuring Device: #’( oA D\WU - ’r
Tidally Influenced: Yes No _ x__ Remarks: '
Well or Elevation of Total Water Level Thickness of | Groundwater
Piezometer Date Time Reference Point | Well Depth | Indicator Reading | Free Product Elevation Comments
Number {feet)* (feet)* (feet)* (feet)* (feet)*
P
) —
CEF-BP-1S 10/16/2003 Wo'y- 71.28 14.72 7 57’ £ Z)
AWe o
CEF-BP-2S 10/16/2003 \\Qa 71.78 14.48 (O Q 3
' @
CEF-BP-3S 10/16/2003 1\\3 72.38 14.57 7 :*2\
CEF-BP-4S 10/16/2003|\ V2= 72.28 14.75 ? ) ;“ L{ o
CEF-BP-51 10/16/2003 vy 71.63 34.39 (B (i 2
CEF-BP-6S 1016/2003] | A4S 71.87 14.20 7-2 G )

* All measurements to the nearest 0.01 foot

L [
Fage _{ of ]
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@Tetra Tech NUS, Inc. DOCUMENTATION OF FIEL.D CALIBRATION (O 07

PROJECT NAME :

NAS CECIL FIELD INSTRUMENT NAME/MODEL: cee é@ﬁrﬁ
SITE NAME: BP Wells MANUFACTURER: (py [’mj,c\..\
PROJECT No.:  N4248MW0050250 SERIAL NUMBER: Jor MANJ
Date Instrument | Instrument Person Instrument Settings Instrument Readings Calibration Remarks
of Name and 1.D. Performing Pre- Post- Pre- Post- Standard and
Calibration Model Number | Calibration | calibration | calibration calibration | calibration | (Lot No.) Comments
. R etk pt F e’ lot 3223  edp foy
5,’//6 NS - (. |ors /2y DS 259w 3% [y 200 7% 230 My Le co e i/
\.&L'G OldoHi 25 Lee g feooo | 3 4 _lre /20 22/ e bR g0 N wx,
5 T s
N R /0 Y 55 & s-1-1
Tirly Mk 200 o fio |o 22
“ “« (&) //o 0//"
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GROUNDWATER ANALYTICAL REPORTS - FOURTH QUARTER
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Automated Report

Southeast

01/15/04

Technical Report for

Tetra Tech, NUS

NAS Cecil Field-CTO-248
N4248-WR389

Accutest Job Number: F20112

Report to:

Tetra Tech, NUS

loganj@ttnus.com

ATTN: Joe Logan

Total number of pages in report: 18

arry Behzadi, Ph.D.

Test results contained within this data package meet the requirements "
Laboratory Director

of the National Environmental Laboratory Accreditation Conference
and/or state specific certification programs as applicable.

Certifications: FL (DOH E83510), NC (573), NJ (FL002), MA (FL946), IA (366), LA (03051), KS (E-10327), SC, AK
This report shall not be reproduced, except in its entirety, without the written approval of Accutest Laboratories.

Southeast * 4405 Vineland Road * Suite C-15 « Orlando, FL 32811 « tel: 407-425-6700 + fax: 407-425-0707 » http://www.accutest.com
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Accutest LabLink@21638 08:25 15-Jan-2004

Tetra Tech,

NUS

NAS Cecil Field-CTO-248

Sample Summary

Job No: F20112

Project No: N4248-WR389

Sample Collected Matrix Client

Number Date Time By  Received Code Type Sample ID

F20112-1 10/16/03 12:30 MD  10/17/03 AQ  Ground Water CEF-BP-GW-1S-07
F20112-2 10/16/03 12:55 MD  10/17/03 AQ Ground Water CEF-BP-GW-2S-07
F20112-3 10/16/03 14:45MD  10/17/03 AQ Ground Water CEF-BP-GW-6S-07
F20112-4 10/16/03 00:00 MD  10/17/03 AQ Ground Water CEF-BP-GW-DUP1-07




Accutest LabLink@21638 08:25 15-Jan-2004

Report of Analysis Page 1 of 1

Client Sample ID: CEF-BP-GW-1S-07
Lab Sample ID:  F20112-1 Date Sampled: 10/16/03
Matrix: AQ - Ground Water Date Received: 10/17/03
Method: SW846 8260B Percent Solids: n/a
Project: NAS Cecil Field-CTO-248

File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 B018198.D 5 10/23/03 RA n/a n/a VB799
Run #2

Purge Volume
Run #1 5.0 ml
Run #2
VOA Special List
CAS No.  Compound Result RL MDL Units Q
100-41-4 Ethylbenzene 193 5.0 2.5 ug/l
95-63-6 1,2,4-Trimethylbenzene 436 5.0 2.5 ug/l
108-67-8 1,3,5-Trimethylbenzene 121 5.0 2.5 ug/l
1330-20-7  Xylene (total) 928 i5 5.0 ug/l
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
1868-53-7  Dibromofluoromethane 98% 86-115%
17060-07-0 1,2-Dichloroethane-D4 107% 78-125%
2037-26-5  Toluene-D8 107% 87-113%
460-00-4 4-Bromofluorobenzene 99% 84-117%
ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound




Accutest LabLink@21638 08:25 15-Jan-2004

Report of Analysis Page 1 of 1

Client Sample ID: CEF-BP-GW-1S-07
Lab Sample ID:  F20112-1 Date Sampled: 10/16/03
Matrix: AQ - Ground Water Date Received: 10/17/03
Method: RSKSOP-147/175 Percent Solids: n/a
Project: NAS Cecil Field-CT0O-248

File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch '
Run #1 XY011680.D 1 10/20/03 Ccv n/a n/a GXY323
Run #2 l
CAS No.  Compound Result RL MDL Units Q
74-82-8 Methane 31.9 0.50 0.30 ug/l
ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound




Accutest LabLink@21638 08:25 15-Jan-2004

Report of Analysis Page 1 of 1
Client Sample ID: CEF-BP-GW-1S-07
Lab Sample ID:  F20112-1 Date Sampled: 10/16/03
Matrix: AQ - Ground Water Date Received: 10/17/03

Percent Solids: n/a

Project: NAS Cecil Field-CTO-248
General Chemistry
Anaiyte Result RL Units DF Analyzed By Method
Nitrogen, Nitrate < 0.10 0.10 mg/1 1 10/17/03 14:16 LL  EPA 300/SW846 9056
Nitrogen, Nitrite <0.10 0.10 mg/1 1 10/17/03 14:16 LL  EPA 300/SW846 9056
Phosphate, Ortho < 0.10 0.10 mg/1 1 10/17/03 SJL  EPA 365.3
Sulfate <20 20 mg/1 1 10/17/03 14:16 LL  EPA 300/SW846 9056
Total Organic Carbon 11.6 1.0 mg/1 1 11/05/03 SL  EPA415.1

RL = Reporting Limit




Accutest LabLink@21638 08:25 15-Jan-2004

Report of Analysis Page 1 of 1

Client Sample ID: CEF-BP-GW-2S-07
Lab Sample ID:  F20112-2

Date Sampled: 10/16/03

Matrix: AQ - Ground Water Date Received: 10/17/03
Method: SW846 82608 Percent Solids: n/a
Project: NAS Cecil Field-CTO-248
File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 C0018918.D 1 10/22/03 ]G n/a n/a V(829
Run #2
Purge Volume
Run #1 5.0 ml
Run #2
VOA Special List
CAS No.  Compound Result RL MDL  Units Q
100-41-4 Ethylbenzene ND 1.0 0.50 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 1.0 0.50 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 1.0 0.50 ug/l
1330-20-7  Xylene (total) ND 3.0 1.0 ug/1
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
1868-53-7  Dibromofluoromethane 108% 86-115%
17060-07-0 1,2-Dichloroethane-D4 119% 78-125%
2037-26-5  Toluene-D8 101% 87-113%
460-00-4 4-Bromofluorobenzene 97% 84-117%

ND = Not detected MDL - Method Detection Limit

RL = Reporting Limit
= Indicates value exceeds calibration range

J = Indicates an estimated value

B = Indicates analyte found in associated method blank
N = Indicates presumptive evidence of a compound




Accutest LabLink@21638 08:25 15-Jan-2004

Report of Analysis Page 1 of 1
Client Sample ID: CEF-BP-GW-2S-07
Lab Sample ID:  F20112-2 Date Sampled: 10/16/03
Matrix: AQ - Ground Water Date Received: 10/17/03
Method: RSKSOP-147/175 Percent Solids: n/a
Project: NAS Cecil Field-CTO-248
File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 XY011682.D 1 10/20/03 Ccv n/a n/a GXY323
in #2 l
CAS No.  Compound Result RL MDL Units Q
74-82-8 Methane 12.9 0.50 0.30 ug/l
ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound




Accutest LabLink@21638 08:25 15-Jan-2004

Report of Analysis Page 1 of 1
Client Sample ID: CEF-BP-GW-2S-07
Lab Sample ID:  F20112-2 Date Sampled: 10/16/03
Matrix: AQ - Ground Water Date Received: 10/17/03

Percent Solids: n/a

Project: NAS Cecil Field-CTO-248
General Chemistry
Analyte Resuit RL Units DF Analyzed By  Method
Nitrogen, Nitrate 0.33 0.10 mg/1 1 10/17/03 14:31 LL  EPA 300/SW846 9056
Nitrogen, Nitrite < 0.10 0.10 mg/1 1 10/17/03 14:31 LL  EPA 300/SW846 9056
Phosphate, Ortho < 0.10 0.10 mg/1 1 10/17/03 SJL  EPA 365.3
Sulfate <20 20 mg/1 1 10/17/03 14:31 LL  EPA 300/SW846 9056
Total Organic Carbon 4.6 1.0 mg/1 1 11/05/03 SL  EPA415.1

RL = Reporting Limit
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Accutest LabLink@21638 08:25 15-Jan-2004

Report of Analysis Page 1 of 1

Client Sample ID: CEF-BP-GW-6S-07
Lab Sample ID:  F20112-3 Date Sampled: 10/16/03
Matrix: AQ - Ground Water Date Received: 10/17/03
Method: SW846 8260B Percent Solids: n/a
Project: NAS Cecil Field-CTO-248

File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 C0018919.D 1 10/22/03 G n/a n/a VC829
Run #2

Purge Volume
Run #1 5.0 ml
Run #2
VOA Special List
CAS No.  Compound Result RL MDL Units Q
100-41-4 Ethylbenzene ND 1.0 0.50 ug/l
95-63-6 1,2,4-Trimethylbenzene ND 1.0 0.50 ug/l
108-67-8 1,3,5-Trimethylbenzene ND 1.0 0.50 ug/l
1330-20-7  Xylene (total) ND 3.0 1.0 ug/l
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
1868-53-7  Dibromofluoromethane 107% 86-115%
17060-07-0 1,2-Dichloroethane-D4 119% 78-125%
2037-26-5  Toluene-D8 102% 87-113%
460-00-4 4-Bromofluorobenzene 98% 84-117%
ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound




Accutest LabLink@21638 08:25 15-Jan-2004

Report of Analysis Page 1 of 1
Client Sample ID: CEF-BP-GW-6S-07
Lab Sample ID:  F20112-3 Date Sampled: 10/16/03
Matrix: AQ - Ground Water Date Received: 10/17/03
Method: RSKSOP-147/175 Percent Solids: n/a
Project: NAS Cecil Field-CTO-248
File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 XY011683.D 1 10/20/03 CcVv n/a n/a GXY323
Run #2 l
CAS No.  Compound Result RL MDL  Units Q
74-82-8 Methane 738 0.50 0.30 ug/l
ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest LabLink@21638 08:25 15-Jan-2004

Report of Analysis Page 1 of 1
Client Sample ID: CEF-BP-GW-6S-07
Lab Sample ID:  F20112-3 Date Sampled: 10/16/03
Matrix: AQ - Ground Water Date Received: 10/17/03

Percent Solids: n/a
Project: NAS Cecil Field-CTO-248

General Chemistry

Analyte Result RL Units DF Analyzed By Method
Nitrogen, Nitrate 0.34 0.10 mg/1 1 10/17/03 14:45 LL  EPA 300/SW846 9056
Nitrogen, Nitrite <0.10 0.10 mg/1 1 10/17/03 14:45 LL  EPA 300/SW846 9056
Phosphate, Ortho <0.10 0.10 mg/1 1 10/17/03 SJL  EPA 365.3
Sulfate <20 20 mg/1 1 10/17/03 14:45 LL  EPA 300/SW846 9056
Total Organic Carbon 8.5 1.0 mg/l 1 11/05/03 SL  EPA415.1

RL = Reporting Limit

120118




Accutest LabLink@21638 08:25 15-Jan-2004

Report of Analysis Page 1 of 1

Client Sample ID: CEF-BP-GW-DUP1-07
Lab Sample ID:  F20112-4 Date Sampled: 10/16/03
Matrix: AQ - Ground Water Date Received: 10/17/03
Method: SW846 8260B Percent Solids: n/a
Project: NAS Cecil Field-CTO-248

File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 C0018939.D 5 10/23/03 ]G n/a n/a VC830
Run #2

Purge Volume
Run #1 5.0 ml
Run #2
VOA Special List
CAS No.  Compound Result RL MDL  Units Q
100-41-4 Ethylbenzene 207 5.0 2.5 ug/l
95-63-6 1,2,4-Trimethylbenzene 460 5.0 2.5 ug/1
108-67-8 1,3,5-Trimethylbenzene 130 5.0 2.5 ug/l
1330-20-7  Xyiene (total) 1040 15 5.0 ug/l
CAS No.  Surrogate Recoveries Run# 1 Run# 2 Limits
1868-53-7  Dibromofluoromethane 105% 86-115%
17060-07-0 1,2-Dichloroethane-D4 123% 78-125%
2037-26-5 Toluene-D8 101% 87-113%
460-00-4 4-Bromofluorobenzene 92% 84-117%
ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound




Accutest LabLink@21638 08:25 15-Jan-2004

Report of Analysis Page 1 of 1

Client Sample ID: CEF-BP-GW-DUP1-07
Lab Sample ID:  F20112-4 Date Sampled: 10/16/03
Matrix: AQ - Ground Water Date Received: 10/17/03
Method: RSKSOP-147/175 Percent Solids: n/a
Project: NAS Cecil Field-CTO-248

File ID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 XY011684.D 1 10/20/03 Ccv n/a n/a GXY323
Run #2
CAS No.  Compound Result RL MDL  Units Q
74-82-8 Methane 28.3 0.50 0.30 ug/l
ND = Not detected MDL - Method Detection Limit J = Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

14 0118




Accutest LabLink@21638 08:25 15-Jan-2004

Report of Analysis Page 1 of 1
Client Sample ID: CEF-BP-GW-DUP1-07
Lab Sample ID:  F20112-4 Date Sampled: 10/16/03
Matrix: AQ - Ground Water Date Received: 10/17/03

Percent Solids: n/a

Project: NAS Cecil Field-CTO-248
General Chemistry
Analyte Resulit RL Units DF Analyzed By Method
Nitrogen, Nitrate < 0.10 0.10 mg/l 1 10/17/03 15:29 LL  EPA 300/SW846 9056
Nitrogen, Nitrite < 0.10 0.10 mg/1 1 10/17/03 15:29 LL  EPA 300/SW846 9056
Phosphate, Ortho < 0.10 0.10 mg/1 1 10/17/03 SJL  EPA 365.3
Sulfate <20 20 mg/1 1 10/17/03 15:29 LL  EPA 300/SW846 9056
Total Organic Carbon 12.4 1.0 mg/1 1 11/05/03 SL  EPA415.1

RL = Reporting Limit
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Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

* Chain of Custody
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E20112: Chain of Custody
Page 1 of 2




E—————

ACCUTEST LABORATORIES SOUTHEAST SAMPLE RECEIPT CONFIRMATION

N Y]] V-

Client:_/et1a._JO(H Project: NL/D (42
Date Recetvea: SO/ 7(03 Time Received:_ /(]
# of Coolers Received; J Cooler Temperatures: 5 ‘ O

Delivery Method: UPB Accutest Courler Greyhound Delivery Other

Air Bill Number:

Cocler Custody Seals Intact ? No
Chain of Custody Provided ? Ko
COC Match Bottle Label ID's ? No
Sample Labels Pregent on all bottles ? ) No
All Analyses Marked On COC ? No
Are All Bottles Intact P Ko
Samples Preserved Correctly ? No
Correct Number of Containers Used ? No
Sufficient Sample Volume ? No
Trip Blank Provided ? Yes 5
Trip Blank on COC ? Yes m
Trip Blank Intact ? Yes No

Trip Blank Matrix ?;

Soil Water
Number of Encores ? Q
Number of Soil Field Kits ? 4 p

Summary of Comments:

GRS

F20112: Chain of Custody
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APPENDIX D

CALCULATIONS

TtNUS/TPA-04-001/4248-6.1 CTO 0248



Tetra Tech NUS STANDARD CALCULATION
SHEET
CLIENT: SOUTHDIV FILE No:N4248 BY: JWL PAGE:
1of1
SUBJECT: NAS Cecil Field — BP Wells Treatability Study CHECKED BY: DATE: 12/31/03

Purpose: Estimate the quantity of COCs and TOC in the plume.

Based on the layout of the wells, the estimated volume of contaminated groundwater occupies an

area 50' x 50' x 30' deep.

Using a porosity of 0.3, typical of Cecil

50 ft x 50 ft x 30 ft x 7.481 gal/ft® x 0.3 = 168,000 gal

Using a soil density of tons/cy of 1.5, the mass of soil is:

ield, the volume of groundwater is:

50 ft x 50 ft x 30 ft x cy/27 ft° x 2,000 Ib/ton x 1.5 ton/cy = 8,300,000 Ib

This information is used in the attached spreadsheet to calculate the mass of COCs and TOC in
the aqueous phase and the sorbed phase.




Tetra Tech NUS STANDARD CALCULATION

SHEET
CLIENT: SOUTHDIV FILE No:N4248 BY: JWL PAGE:
1of1
SUBJECT: NAS Cecil Field - BP Wells Treatability Study CHECKED BY: DATE: 12/31/03

Purpose: This calculation compares the oxygen injected during the treatability study to the
organic loading.

Based o the field notes, each injection well (three total) used 1 40-ft° tank and 5 80-ft® tanks.
(The volume refers to the amount of oxygen at standard conditions.) At 70 F and 1 atm, the
density of oxygen is 0.083 lb/ft°,
Thus, the total mass of oxygen injected is:

(1 x40 ft° + 5 x 80 f°) x 3 x 0.083 Ib/ft> = 110 Ib oxygen.
Estimate the mass of oxygen needed per mass of hydrocarbons. Simplistically, this can be
represented as:

-CHQ' + 3/2 Og -> C02 + Hgo

TOC data is available, so the amount of oxygen to the amount of carbon on a mass basis will be
calculated:

-CH,- 3/2 0,
12 3/2 x 32
12 48

Ratio of O, to C is
48/12=41b O,/Ib C

Therefore, at 100% efficiency, the amount of carbon (as TOC) that can be consumed by the
oxygen that was injected is:

1101b O, x b C/41b O, =28 1b TOC
Realistically, the process is not 100% efficient with leaks, escape of oxygen to the atmosphere,
dispersion of oxygen to areas outside the treatment zone, and less than complete use of the tank

contents. Thus, a lower efficiency, say 75%, may be more representative:

28 Ib TOC x 0.75 = 21 Ib TOC that can be consumed.



NAS CECIL FIELD

BP WELLS TREATABILITY STUDY
CONTAMINANT MASS - GROUNDWATER PHASE
12/18/2003

1. Enter data from tag maps
Use 1/2 DL for U
Concentrations in ug/L

Compound 1S, 10/16/03

Ethylbenzene 193
1,2,4 TMB 436
1,3,5 TMB 121
Xylenes 928

2. "Normalize" lab data results of other compounds to benzene by dividing by benzene concentration
(Shaded indicates that most compounds were not detected and were not used in later steps.)
normalized to benzene - NOT APPLICABLE

3. Estimate the aqueous concentrations in ug/L of other compounds, based on Maximum.

NOT APPLICABLE




Ethylbenzene

Xylenes

1,2,4 TMB

1,3,5 TMB

Plume

193

928

436

121

4. Calculate mass in aqueous phase, Ib.
Where, Mass compound, Ib = C (ug/L) x 3.785 L/gal / (1,000,000 ug/g) /(454 g/lb) x Water vol, gal

Note - Based on max concentrations, so its skewed high. water vol,gal
Ethylbenzene| Xylenes 1,24TMB | 1,35 TMB
Plume 0.27 1.30 0.61 0.17 168,000
0.0000 0.0000 0.0000 0.0000
0.000 0.0 0.0000 0.0000
0.000 0.0 0.0000 0.0000
0 0.00 0.00 0.0000 0.0000
Total 0.0 0.0 0.3 1.3 0.6107 0.1695 0.0000 0.0
TOTAL 2.4
5. Calculate concentrations in soil using typical Koc and Foc values.
Use Foc = 0.2% the FDEP default value.
Koc values of 1MN, 2MN and TRPH as naphthalene.
Kd = Koc x Foc
Benzene Toluene Ethylbenz Xylenes 1,24TMB | 1,35 TMB
Koc, L/kg 38 135 260 240 2150 2150
Foc, kg/kg 0.002 0.002 0.002 0.002 0.002 0.002
Kd, L/kg 0.076 0.27 0.52 0.48 4.3 4.3

6. Soil mass concentrations in ug/kg, or ppb.
The aqueous concentrations in the above tables (Step 3) are copied down and multiplied by the above Kd values.

Ethylbenz

Xylenes

1,2,4 TMB

1,3,5 TMB

[Plume

100.4

445.4

1874.8

520.3




0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
7. Calculate mass in soil phase, Ib
Mass compound, Ib = C (ppb) x mass soil, Ib / 1,000,000,000
Ethylbenz Xylenes 1,2,4TMB | 1,3,5 TMB soil mass, Ib
Plume 0.8 3.7 15.6 4.3 8,300,000
0.000 0.000 0.000 0.000
0.00 0 0.000 0.000
0.00 0 0.000 0.000
0.0 0 0.000 0.000
Total 0.0 0.0 0.8 3.7 15.561 4.318 0.000 0
TOTAL 24.4
8. Subtotals of mass of contaminants in aqueous and sorbed phase, Ib
Note - Based on max concentrations, so its skewed high.
Ethylbenz Xylenes 1,24TMB | 1,3,5TMB
Plume 1.10 5.0 16.2 4.5 26.8
0.00 0.0 0.00 0.00 0.0
0.00 0 0.00 0.00 0.0
0.00 0 0.00 0.00 0.0
0.0 0 0.00 0.000 0.0
1.1 5 16.17 4.49 26.8
TOTAL 26.8
9. Subtotals of mass of contaminants in aqueous and sorbed phase, per layer, as a percentage of total in plume

NOT APPLICABLE

Ethylbenz Xylenes 1,2,4 TMB 1,3,5 TMB
Plume 100.00 100.00 100.00 100.00
0 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0 100.0 100.0 100.0 100.0




NAS CECIL FIELD

BP WELLS TREATABILITY STUDY
CONTAMINANT MASS - GROUNDWATER PHASE
12/30/2003

1. Enter data from tag maps
Use 1/2 DL for U
Concentrations in ug/L

Compound 1S, 10/16/03

Ethylbenzene 193
1,2,4 TMB 436
1,3,5 TMB 121
Xylenes 928

2. "Normalize" lab data results of other compounds to benzene by dividing by benzene concentration
(Shaded indicates that most compounds were not detected and were not used in later steps.)
normalized to benzene - NOT APPLICABLE

3. Estimate the aqueous concentrations in ug/L of other compounds using 1/4 of the max as the plume average.

NOT APPLICABLE



Ethylbenzene [Xylenes

1,2,4 TMB

1,3,5 TMB

Plume

48

232

109

30

4. Calculate mass in aqueous phase, Ib.
Where, Mass compound, Ib = C (ug/L) x 3.785 L/gal / (1,000,000 ug/g) /(454 g/lb) x Water vol, gal

water vol,gal
Ethylbenzene| Xylenes 1,24TMB | 1,3,5TMB
Plume 0.07 0.32 0.15 0.04 168,000
0.0000 0.0000 0.0000 0.0000
0.000 0.0 0.0000 0.0000
0.000 0.0 0.0000 0.0000
0 0.00 0.00 0.0000 0.0000
Total 0.0 0.0 0.1 0.3 0.1527 0.0424 0.0000 0.0
TOTAL 0.6
5. Calculate concentrations in soil using typical Koc and Foc values.
Use Foc = 0.2% the FDEP default value.
Koc values of 1MN, 2MN and TRPH as naphthalene.
Kd = Koc x Foc
Benzene Toluene Ethylbenz Xylenes 1,2,4TMB | 1,3,5TMB
Koc, L/kg 38 135 260 240 2150 2150
Foc, kg/kg 0.002 0.002 0.002 0.002 0.002 0.002
Kd, L/kg 0.076 0.27 0.52 0.48 4.3 4.3

6. Soil mass concentrations in ug/kg, or ppb.
The aqueous concentrations in the above tables (Step 3) are copied down and multiplied by the above Kd values.

Ethylbenz

Xylenes

1,2,4 TMB

1,3,5 TMB

[Plume

25.1

111.4

468.7

130.1




0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
7. Calculate mass in soil phase, Ib
Mass compound, Ib = C (ppb) x mass soil, Ib / 1,000,000,000
Ethylbenz Xylenes 1,24TMB | 1,35 TMB soil mass, Ib
Plume 0.2 0.9 3.9 1.1 8,300,000
0.000 0.000 0.000 0.000
0.00 0 0.000 0.000
0.00 0 0.000 0.000
0.0 0 0.000 0.000
Total 0.0 0.0 0.2 0.9 3.890 1.080 0.000 0
TOTAL 6.1
8. Subtotals of mass of contaminants in aqueous and sorbed phase, Ib
Ethylbenz Xylenes 1,24TMB | 1,3,5 TMB
Plume 0.28 1.2 4.0 1.1 6.7
0.00 0.0 0.00 0.00 0.0
0.00 0 0.00 0.00 0.0
0.00 0 0.00 0.00 0.0
0.0 0 0.00 0.000 0.0
0.3 1 4.04 1.12 6.7
TOTAL 6.7
9. Subtotals of mass of contaminants in aqueous and sorbed phase, per layer, as a percentage of total in plume
NOT APPLICABLE
Ethylbenz Xylenes 1,2,4 TMB 1,3,5 TMB
Plume 100.00 100.00 100.00 100.00
0 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0 100.0 100.0 100.0 100.0
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NAS CECIL FIELD

BP WELLS TREATABILITY STUDY
CONTAMINANT MASS - GROUNDWATER PHASE
12/30/2003

1. Enter data from tag maps
Use 1/2 DL for U
Concentrations in ug/L

Compound 1S, 10/16/03

Ethylbenzene 193
1,2,4 TMB 436
1,3,56 TMB 121
Xylenes 928
TOC 11600

2. "Normalize" lab data results of other compounds to benzene by dividing by benzene concentration
(Shaded indicates that most compounds were not detected and were not used in later steps.)
normalized to benzene - NOT APPLICABLE




3. Estimate the aqueous concentrations in ug/L using 1/4 of the BP-1S as the plume average.

Ethylbenzene| Xylenes 1,24TMB | 1,3,5TMB TOC
Plume 48 232 109 30 2900
4. Calculate mass in aqueous phase, Ib.
Where, Mass compound, Ib = C (ug/L) x 3.785 L/gal / (1,000,000 ug/g) /(454 g/lb) x Water vol, gal
water vol,gal
Ethylbenzene| Xylenes 1,24TMB | 1,356 TMB TOC
Plume 0.07 0.32 0.15 0.04 4.06 168,000
Total 0.1 0.3 0.1527 0.0424 4.06 0.0
TOTAL 4.6
5. Calculate concentrations in soil using typical Koc and Foc values.
Use Foc = 0.2% the FDEP default value.
Koc values of TOC as TMB
Kd = Koc x Foc
Ethylbenz Xylenes 1,24TMB | 1,35 TMB TOC
Koc, L/kg 260 240 2150 2150 2150
Foc, kg/kg 0.002 0.002 0.002 0.002 0.002
Kd, L/kg 0.52 0.48 4.3 4.3 4.3




6. Soil mass concentrations in ug/kg, or ppb.

The aqueous concentrations in the above tables (Step 3) are copied down and multiplied by the above Kd values.

Ethylbenz Xylenes 1,24TMB | 1,3,5 TMB TOC
Plume 25.1 111.4 468.7 130.1 12470.0
7. Calculate mass in soil phase, Ib
Mass compound, Ib = C (ppb) x mass soil, Ib / 1,000,000,000
Ethylbenz Xylenes 1,2,4TMB | 1,3,56 TMB TOC soil mass, Ib
Plume 0.2 0.9 3.9 1.1 103.5 8,300,000
Total 0.2 0.9 3.9 1.1 103.5
TOTAL 109.6
8. Subtotals of mass of contaminants in aqueous and sorbed phase, Ib
Ethylbenz Xylenes 1,2,4TMB | 1,3,56 TMB TOC
Plume 0.28 1.2 4.0 1.1 107.6 114.3
0.0
0.0
0.0
0.0
0.3 1 4.0 1.1 107.6 114.3
TOTAL 114.3
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