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" 1. BACKGROUND INFORMATION

1.1 INTRODUCTION

Under Contract No. N62472-92-D-1296, Northern Division, Naval Facilities Engineering
Command issued Contract Task Order No. 0035 to EA Engineering, Science, and Technology
to perform remedial system operations and monitoring at the Old'Navy Fuel Farm, Naval Air
Station (NAS) Brunswick, Maine. NAS Brunswick is located south of the Androscoggin River
between Brunswick and Bath, Maine (Figure 1-1). The layout of the Old Navy Fuel Farm is
shown on Figure 1-2.

NAS Brunswick is an active base owned and operated by the Federal government through the
Department of the Navy. In 1987, NAS Brunswick was placed on the National Priorities List by
the U.S. Environmental Protection Agency (EPA) and is currently participating in the Navy’s
Installation Restoration Program. In August 1996, active in situ remediation was instituted
utilizing biosparging technology for reduction of petroleum-related hydrocarbon concentrations
in site soil and ground water at the Old Navy Fuel Farm.

This report provides the results for biosparging system operating and monitoring data, including
ground-water chemical and microbial analyses, for the period of 1 January - 30 June 1997.

1.2 SITE HISTORY

The Old Navy Fuel Farm site is located on the northeast portion of NAS Brunswick' grounds, and
is bounded on the south by Fitch Avenue, on the west by 6th Street, and to the north and east by
undeveloped land. The site was previously used as a petroleum bulk storage facility and was
decommissioned in 1993. Currently, only components of the biosparging system (originally
constructed as a soil vapor extraction/aquifer air sparging [SVE/AAS] system), installed
following facility decomm1ss1omng, and a storm sewer system, exist at the site. Surface grade
consists of a level field of grass.

1.2.1 Site Geologic Conditions

The topography surrounding NAS Brunswick is somewhat irregular due to erosion of surficial
sand deposits by streams. East of NAS Brunswick, the topography becomes more rounded and
controlled by bedrock. Topography at NAS Brunswick exhibits little relief. - Major rivers in the
area which receive drainage from NAS Brunswick consist of the Androscoggin River, located
less than 1 mi to the north, and Mere Brook located less than 1 mi to the east-southeast.
Drainage from the eastern part of NAS Brunswick, which includes the Old Navy Fuel Farm site,
is toward Mere Brook, which discharges to Harpswell Cove about 3 mi to the south. Harpswell
Coveis a tidally influenced marine inlet.

Old Navy Fuel Farm - Summary Report
Naval Air Station, Brunswick, Maine _ Biosparging System Operations
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Previous hydrogeologic investigations (O’Brien & Gere Engineers, Inc. 1990, 1992) confirmed
that the site is underlain by a sandy deposit which is continuous and is, in turn, underlain by a
glacio-marine silty clay deposit (designated as the Presumpscot Formation by the Maine
Geological Survey). The sandy deposit thickness ranges from 2.5 to 9 ft with thicker zones
located at the northwest section of the site. The ground-water table occurs in the sandy zone and
flows generally south-southeasterly parallel to the surface topography.

1.2.2 Historical Petroleum Bulk Storage and Environmental Investigation Summary
Prior to decommissioning in 1993, the Old Navy Fuel Farm consisted of two separate petroleum

bulk storage tank farms which together included nine mounded underground storage tanks. All
underground storage tanks, piping, and associated appurtenances were removed during facility

decommissioning. The older, western tank farm, included five underground storage tanks,

previously identified as underground storage tanks T-101 through T-105. Underground storage
tanks T-101 through T-103 were 100,000-gal capacity tanks used for storage of petroleum
sludge, unleaded gasoline, and aviation gasoline, respectively. Underground storage tanks T-104
and T-105 were both 25,000-gal capacity tanks used for storage of ethylene glycol. The newer,
eastern Fuel Farm included four underground storage tanks, previously identified as underground
storage tanks T-202 through T-205. Each of these underground storage tanks were 100,000-gal
capacity tanks used for storage of JP-5 fuel.

Previous environmental investigations (O’Brien & Gere Engineers, Inc. 1990, 1992) identified
two distinct dissolved-phase hydrocarbon plumes. The first plume was located in the east central
portion of the Old Navy Fuel Farm and appeared to originate in the vicinity of former JP-5
underground storage tank T-202. This plume previously extended downgradient from the former
location of T-202 toward the south-southeast and consisted primarily of benzene, toluene,
ethylbenzene, and xylene (BTEX) compounds. Monitoring well MW-211 (previously designated
as MW-]) is currently located adjacent to the former location of T-202.

The second dissolved-phase hydrocarbon plume was located in the north-central portion of the
western half of the Old Navy Fuel Farm and appeared to originate in the vicinity of former glycol
tanks T-104 and T-105. This plume consisted principally of BTEX compounds, although at
significantly lower concentrations than the eastern hydrocarbon plume. Well point WP-05 is
currently located in the vicinity of the former locations of T-104 and T-105. '

‘1.3 SUMMARY OF BIOSPARGING SYSTEM OPERATIONS

The objective of biosparging at the Old Navy Fuel Farm is to aerate the ground water and limited
vadose zone within the targeted remedial area to provide sufficient oxygen for indigenous
aerobic micro-organisms to metabolize petroleum-related hydrocarbons. Additional monitoring
procedures necessary to evaluate the effectiveness of the biosparging system include water
quality indicator parameter measurements, microbial population studies, and alternate electron
acceptor and nutrient sampling. To provide sufficient ground-water sampling locations for
biosparging effectiveness monitoring, 20 shallow well points were previously installed

Old Navy Fuel Farm - Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations -
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throughout the targeted remedial area (EA 1997a). In addition, two replacement monitoring
wells (MW-56R and MW-61R) were installed in December 1996 to replace damaged wells
MW-56 and MW-61. Details of the well abandonment and replacement well installation
program are provided in a letter report submitted on 3 February 1997 (EA 1997b).

The existing biosparging system includes a 1,350 ft* treatment building and a network of lateral
aeration trenches and vertical sparge wells located to the east of the treatment building. The
configuration of the biosparging system is provided on Figure 1-2. Operation of the existing
system in biosparging mode utilizes low-flow air injection from the existing network of sparge
wells.

1.3.1 Biosparging System Operation and Maintenance Activities ‘
When operated in the biosparging mode, sparging system flow rates and injection pressures are

adjusted to maximize the delivery of oxygen to the ground water and limited vadose zone, while
minimizing volatilization effects. In this manner, in situ metabolism of hydrocarbons is

-theoretically maximized, while the release of volatilized hydrocarbons to the atmosphere is

minimized. During long-term operations, site personnel monitor injection pressures in
conjunction with hydrostatic resistance (as a function of current well gauging data) and re-adjust
the system as necessary. A photoionization detector (PID)/flame ionization detector (FID) is
used to monitor volatile hydrocarbon concentrations in the service vaults and vadose zone soil
(via newly installed well points) to prevent excessive atmospheric discharge from occurring.

Each of the existing sparge compressors (C-1A, C-1B, and C-2) is used to supply pressurized air
to the AAS injection wells. The sparge compressors are operated at low pressure (7-12 psig) and
moderate flow (250-300 cubic feet per minute [cfm]) settings to provide sufficient air injection to
the sparge wells. The layout of the sparge compressor and injection manifold is provided on
Figure 1-3.

1.3.2 ‘Biosparging System Effectiveness Monitoring Procedures

Since biosparging is a Iow pressure in situ aeration process, the effectiveness of blospargmg
systems must be assessed by verifying increased microbial activity (via direct microbial
population studies and/or biodegradation indicator parameters such as electron acceptor and
nutrient studies) and a corresponding reduction in hydrocarbon concentrations. Therefore, the

- effectiveness of biosparging operations at the Old Navy Fuel Farm is monitored by conducting

ground-water sampling to quantify concentrations of petroleum-related hydrocarbons, sulfate,
nitrate, iron, and hydrocarbon-degrading micro-organisms. Well gauging and water quality
indicator parameter data (particularly dissolved oxygen, reduction-oxidation potential [redox],
and pH) are obtained to ensure that subsurface conditions sufficient to support the hydrocarbon-
degrading microbial population are maintained and to assess the effect of the biosparging system
on active metabolic processes. Well riser headspace total volatile hydrocarbon (TVH), methane
gas, oxygen, and carbon dioxide concentrations are also obtained to assess the effect of the
biosparging system on active metabolic processes.

Old Navy Fuel Farm o . Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations
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Chemical analyses of ground-water samples include BTEX, methyl tertiary-butyl ether (MTBE),
total petroleum hydrocarbons (TPH)-Gasoline Range Organics (GRO), and TPH-Diesel Range
Organics (DRO). Additional offsite laboratory analyses included nutrient availability analyses
and comparative enumeration analyses. The purpose of the comparative enumeration analyses is
to quantify the indigenous microbial population and the fraction of petroleum hydrocarbon
degrading bacteria within the total microbial population. The microbial enumeration data are
used to confirm that petroleum hydrocarbons are being metabolized by having facilitated the
growth of the petroleum hydrocarbon degrading bacteria relative to the non- degrader microbial
population. '

Available nutrient analysis is conducted as part of the comparative enumeration analysis and
includes quantification of nutrient availability as a function of dissolved-phase nitrogen
(ammonia, total organic nitrogen, nitrate, and nitrite) and phosphorous concentrations. Although

~ oxygen uptake is the primary limiting factor to in situ biodegradation, nutrient availability is also

crucial for sustained (i.e., long-term) biodegradation processes, and is monitored to ensure that
microbial nutrient uptake does not deplete the indigenous nutrient supply.

1.4 REPORT ORGANIZATION

The remaining chapters of this report address the following topics: implementation of field
monitoring and sampling activities, presentation of biosparging system performance data,
summarization of chemical and biological analytical results, and assessment of biosparging
system performance.

Chapter 2, Monitoring and Sampling Procedures, provides a summary of the field activities,
including water level gauging; measurement of water quality indicator parameters; monitoring
for the presence of volatile hydrocarbons, methane, carbon dioxide, and oxygen; and ground-
water sampling.

Chapter 3, Discussion of Results, discusses biosparging system operations and the results of the
monitoring and sampling activities detailed in Chapter 2.

"Old Navy Fuel Farm - . Summary Report ‘
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2. MONITORING AND SAMPLING PROCEDURES

2.1 WELL GAUGING AND WATER QUALITY MONITORING PROGRAM

Well gauging and water quality indicator parameter data were collected during each of the 12 site
operating and monitoring visits during the January-June 1997 operational period, except when
prevented due to equipment failure and/or inclement weather conditions. Field personnel gauged
accessible monitoring wells located within the vicinity of the Old Navy Fuel Farm (14 total) and
well points (20 total) to determine depth to water and absence/presence of light, non-aqueous
phase liquid (LNAPL). Immediately following well gauging, water quality indicator parameter
data were recorded at these locations. Monitoring well and well point locations are shown on
Figure 1-2.

2.1.1 Well Gauging Methodology

Well gauging data were collected over short time intervals to permit assessment of ground-water
flow. Upon opening each well, a Foxboro TVA-1000 PID/FID was used to monitor for the
presence of TVH at the well riser and in the breathing zone. Following safety and health
clearance monitoring, well gauging was conducted using a Solinst Model 121 interface meter
capable of detecting LNAPL at thicknesses as low as 0.01 ft. These data were recorded on 'the
Field Record of Water Quality Analysis forms provided in Appendix A.

2.1.2 Water Quality Indicator Parameter Measurement Methodology

Measurements of water quality indicator parameters were obtained to assess variations in water
quality during periods of active biosparging. Water quality indicator parameters, including
temperature, pH, conductivity, dissolved oxygen, and Eh, were measured in-well using a
Hydrolab Model H20°G multiparameter water quality meter. Measurements were obtained by
immersing the instrument datasonde below the water level in each well. In-well measurements
were taken in order to obtain measurements reflective of in situ ground-water quality. These data
were recorded on the Field Record of Water Quality Analysis forms provided in Appendix A.

2.2 WELL POINT AIR QUALITY MONITORING PROGRAM

During biosparging system operations, the 20 well points were monitored to assess TVH,
methane, oxygen, and carbon dioxide concentrations at locations within the remediation area and
at background locations. Measurements of these parameters were also recorded at the
biosparging system access vaults, although these data are not presented in this report since they
were collected for safety and health purposes only.

TVH concentration data were collected at the well points to evaluate the degree to which
volatilization of hydrocarbons was occurring as a result of active biosparging. Increases in TVH

Old Navy Fuel Farm : . Summary Report
Naval Air Station,‘ Brunswick, Maine : Biosparging System Operations
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concentrations may be attributable to excessive aeration of the saturated Zone. Upon opening the
top of each well point, a Foxboro TVA-1000 PID/FID was used to monitor the presence and
concentration of TVH. These data were recorded on the Field Record of Biosparging Well Point
Monitoring forms provided in Appendix B.

To monitor for the presence of methane and to assess the reduction of anaerobic microbial
activity within the remedial target area, a Landtec Model GA-90 methane detector was used on
23 June 1997 to directly measure methane, oxygen, and carbon dioxide concentrations. These
data were recorded on the Field Record of Biosparging Well Point Monitoring form provided in
Appendix B. ’

2.3 GROUND-WATER SAMPLING PROGRAM
2.3.1 Overview

As discussed previously, the effectiveness of the biosparging system is assessed by verifying
increased in situ biodegradation (via microbial quantification data and/or nutrient/electron
acceptor biodegradation indicator parameters) and a corresponding reduction in dissolved-phase
hydrocarbon concentrations. Biosparging system operations at the Old Navy Fuel Farm were
monitored by conducting baseline (August 1996) and interim (December 1996 and June 1997)
ground-water sampling. Ground-water sampling included chemical analyses to assess the
concentrations of dissolved-phase hydrocarbons in shallow ground water, and microbial and
biodegradation parameter analyses to assess the presence and stability of the indigenous
hydrocarbon-degrading micro-organism population. Although the majority of micro-organisms
at the Old Navy Fuel Farm are most likely attached to soil particles, ground-water samples were
collected for microbial analyses concurrently with the collection of ground-water samples for
chemical analyses to minimize the cost impact (associated with the collection of soil samples
below the water table) of the microbial enumeration studies. Since elevated microbial population
densities in ground water would be expected in areas exhibiting elevated soil populations, the
data obtained from ground-water samples, which are relative to soil in the same vicinity, are
considered to provide a representative indication of soil conditions.

One ground-water sampling event was conducted during this reporting period (24-26 June 1997).
Chemical sampling was conducted at monitoring wells located at and in the vicinity of the Old
Navy Fuel Farm (MW-44, MW-49, MW-51, MW-54, MW-56R, MW-5 8, MW-61R, MW-62,
MW-211, and MW-213) and well points. Biological sampling was conducted at the well points.
Sampling methodologies performed in the field are discussed below. A summary of the ground-
water sampling and analysis program (chemical and biological) is provided in Table 2-1.

2.3.2 Sampling Methodology
A complete round of well gauging and measurement of water quality indicator parameters was

completed on 23 June 1997. Following the well gauging event, new, dedicated polyethylene
sample tubing was installed in each of the well points sampled. An ISCO Model 2700 peristaltic

Old Navy Fuel Farm . Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations
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pump with dedicated 3/8-in. outer diameter Masterflex Silicone C-Flex® tubing was affixed to
the 3/8-in. inner diameter dedicated polyethylene tubing set in the well point, and all well points
were purged dry. Well points were allowed to recharge overnight and were sampled within

24 hours. Ground-water sampling for chemical analyses was conducted using the ISCO
peristaltic pump and dedicated polyethylene sample tubing. Ground-water samples for microbial
analyses were collected using new, dedicated, disposable polypropylene bailers and nylon
sampling line. During the 24-26 June 1997 sampling event, monitoring wells were sampled using
new, dedicated, disposable polypropylene bailers and nylon sampling line. Sample purging was
initiated following well gauging. At each well, a minimum of 3 well volumes of water was
purged prior to sampling. Water quality indicator parameters were recorded during purging and
immediately prior to sample collection. Measurement of these parameters was accomplished to
ensure that water quality had stabilized prior to- the collection of samples.

2.3.2.1 Summary of Ground-Water Sampling Conducted on 24-26 June 1997

The second interim sampling event completed during active biosparging was conducted on
24-26 June 1997 at 16 of 20 well points, 5 of 7 ground-water monitoring wells located within
the remediation zone (MW-44, MW-54, MW-61R, MW-211, and MW-213), and 4 of 7
perimeter monitoring wells (MW-49, MW-51, MW-58, and MW-62). Prior to sampling, each
well was gauged to determine the absence/presence of LNAPL, depth to ground water, and depth
to bottom using a Solinst Model 121 interface meter graduated at 0.01-ft intervals. Well gauging
confirmed the absence of measurable LNAPL at all locations. Well points WP-12, WP-16,
WP-17, and WP-18 did not yield sufficient ground water and thus were not sampled. Monitoring
well MW-56R was actively-sparging and could not be sampled. Monitoring well MW-43 was
dry during the June 1997 sampling event. Ground-water sampling was not required at
monitoring wells MW-46, MW-96, and MW-205. The Field Record of Well Gauging, Purging,
and Sampling forms completed during the sampling event are provided in Appendix C.

Ground-water samples collected for chemical analyses were submitted to the laboratory under
two sample delivery groups. One ground-water sample was collected from each of the wells/well
points (25 total); in addition, duplicate ground-water samples were collected from well point
WP-7 and monitoring well MW-213. Two equipment rinsate blanks were collected by pouring
de-ionized water through new dedicated polypropylene bailers and into the appropriate sample
containers. To assess the potential for contamination during sample transport, a trip blank was
analyzed with the shipment of well point samples. Due to field error, a trip blank was not sent
with the monitoring well samples. Aqueous samples were shipped under chain-of-custody to the
laboratory via overnight courier upon completion of each sample delivery group. Samples
collected for chemical analyses were submitted to EA Laboratories of Sparks, Maryland.
Ground-water (including duplicate) samples and rinsate blanks were analyzed for BTEX and
MTBE by EPA Method 8020, TPH-GRO by Maine Department of Human Services (DHS)-
Health and Environmental Testing Laboratory (HETL) Method 4.2:17, and TPH-DRO by Maine -
DHS-HETL Method 4.1.25. Trip blank samples were analyzed only for BTEX and MTBE by
EPA Method 8020.
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Ground-water samples collected from the 16 well points for microbial analyses were shipped to
BioRenewal Technologies, Inc. of Madison, Wisconsin, for nutrient availability and comparative
enumeration analyses. One ground-water sample was collected from each of the 16 well points
in which sufficient ground-water was available (i.e., all well points except WP-12, WP-16,
WP-17, and WP-18); in addition, duplicate ground-water sampies were collected from well
points WP-7 and WP-11 to assess the precision of the analytical process. One equipment rinsate
blank was collected to assess the potential for contamination during sample collection and
transport by pouring de-ionized water through new dedicated polypropylene bailers and into the
appropriate sample containers.

Following sample collection for offsite laboratory analyses, an additional grab sample was
collected to permit onsite colorimetric testing for ferrous iron and manganese. Following
vacuum filtration to remove particulate matter, a Hach Model DR-2000 spectrometer was used to
measure concentrations of ferrous iron and manganese in the filtrate by Hach Methods 8146 and
8034, respectively. Ground-water chemical and microbial laboratory reports are provided in
Appendixes D and E, respectively.
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TABLE 2-1 SUMMARY OF CHEMICAL AND BIOLOGICAL ANALYTICAL PROGRAM
OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE

Chemical Analyses

Analyte Method
BTEX and MTBE EPA 602
(| TPH-GRO Maine DHS-HETL Method 4.2.17
TPH-DRO Maine DHS-HETL Method 4.1.25
Sulfate EPA Method 300
Nitrate EPA Method 300
Ferrous Iron HACH Method 8146
Manganese HACH Method 8034
Methane (vapor phase) Landtec GA-90
Biological and Physicochemical Analyses -

- Analysis Parameters Measured
Comparative Microbial Total Heterotrophic Bacteria/Total
Enumeration Hydrocarbon Degrading Bacteria
Nutrient Availability Nitrogen and Phosphorous
Assessment Concentrations
NOTE: BTEX = Benzene, toluene, ethylbenzene, and total

xylenes.
DRO = Diesel Range Organics.
GRO = Gasoline Range Organics.
LOP = Laboratory operating procedure.
MEDEP = Maine Department of Environmental Protection.
MTBE = Methyl tertiary-butyl ether.
TPH = = Total petroleum hydrocarbons.
DHS = Department of Human Services
HETL = Health and Environmental Testing Laboratory

Old Navy Fuel Farm
Naval Air Station, Brunswick; Maine
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3. DISCUSSION OF RESULTS

This chapter summarizes the Old Navy Fuel Farm biosparging system field monitoring and
analytical results as well as operations and monitoring data for the period of 1 January - 30 June
1997. An assessment of the in situ biodegradation occurring at the Old Navy Fuel Farm is
provided based on biosparging system monitoring data and results of both chemical and
microbial ground-water sampling conducted in June 1997.

3.1 SUMMARY OF BIOSPARGING SYSTEM OPERATION AND
MONITORING DATA

Field personnel performed a total of 12 operations and maintenance and monitoring site visits
during the period from 1 January to 30 June 1997. Site visits were conducted on 3 and

24 January, 4 and 28 February, 15 and 27 March, 7 and 30 April, 15 and 30 May, and 6 and
23 June 1997. Biosparging system performance and monitoring data are provided in Field
Record of Biosparging System Operations forms provided in Appendix F. Tasks performed
during each site visit are summarized below:

* Monitored biosparging system operation parameters (i.e., flow rates, pressures,
temperatures, etc.)

* - Gauged water levels and measured water quality indicator parameters at
monitoring wells and well points

« Analyzed well point head space TVH concentrations

* Inspected biosparging system components and remedial area for evidence of
air injection

» Inspected biosparging system components for functionality and repaired as
necessary. ’

3.1.1 Biosparging System Operational Summary

The Old Navy Fuel Farm biosparging system was activated on 8 August 1996 with the injection
of compressed air in both lateral aeration trenches and sparge wells. Due to limited effectiveness
of the lateral aeration trenches (with respect to ground-water aeration), exclusive operation of the
sparge wells was initiated during the previous reporting period on 2 October 1996. Ambient air
injection was accomplished by sparge compressors C-1A, C-1B, and C-2 which supplied
compressed air (approximately 250-300 cfm each at 7-12 psig) to the eastern and western sparge
well networks. Injection pressures and flow rates were measured at field service vaults using
dedicated gauges or were confirmed by visual and/or audio evidence (i.c., obvious surface
water/service vault water aeration and audible supply line air flow).
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During this reporting period, all three sparge compressors were operated except when prevented
due to mechanical failure and/or during site activities requiring temporary de-activation of the
biosparging system. . The biosparging system was de-activated to allow site maintenance
activities during the periods of 28 January - 3 February 1997 and 15-20 March 1997. Sparge
compressor C-1A was found to be inactive on 24 January 1997 due to failure of the main blower
shaft. Once replacement parts were received, compressor C-1A was repaired and reactivated on
8 April 1997. Sparge compressor C-1B was found to be inactive on 21 February 1997 due to
drive belt failure. This compressor was reactivated on 21 February 1997 after replacement of
drive belts from inactive compressor C-1A. However, on 20 March 1997, compressor C-1B was
again deactivated due to pending belt failure. On 10 April 1997, after completing repairs to the
drive pulley, compressor C-1B was reactivated. Compressor C-2 was found to be inactive on

~ 25 June 1997 due to belt failure. The belts were replaced and the compressor reactivated on

26 June 1997. The Old Navy Fuel Farm biosparging system was operated in this mode (i.e., all
three sparge compressors active) for the remainder of the reporting period.

Soil excavation was initiated on 30 June 1997 to remove product seeps observed along the
drainage swale located in the vicinity of well point WP-01. Excavation and associated soil
sampling is scheduled to be completed in early July 1997. It is expected that soil excavation and
storm sewer/headwall removal/replacement activities will be performed to mitigate the remaining
product seep area. Chemical analysis of soil samples will be for BTEX and MTBE by EPA
Method 8020, TPH-GRO by Maine DHS-HETL Method 4.2.17, and TPH-DRO by Maine DHS-
HETL Method 4.1.25.

3.1.2 Monitoring Well and Well Point Gauging Data

Field personnel gauged the 20 well points and 14 shallow monitoring wells located at and in the
vicinity of the Old Navy Fuel Farm (MW-43, MW-44, MW-46, MW-49, MW-51, MW-54,
MW-56R, MW-58, MW-61R, MW-62, MW-96, MW-205, MW-211, and MW-213) during each
of the 12 operating and monitoring site visits, except when prevented by weather conditions
and/or blocked well casings. A summary of the well gauging data is provided in Table 3-1. The
water table elevation fluctuated by no more than 3.4 ft, increased gradually from January to April
1997, and then decreased nominally during the remainder of the reporting period.

Measurable LNAPL (i.e., >0.01 ft) was observed in well points WP-04 (0.5 ft maximum) and
WP-07 (0.32 ft maximum) on 3 January 1997. LNAPL was not detected in any of the 14
monitoring wells.

3.1.3 Water Quality Indicator Parameter Data

Field personnel measured water quality indicator parameters in the 20 well points and 14 shallow
monitoring wells located at and in the vicinity of the Old Navy Fuel Farm during each of the 12
operations and monitoring site visits, except when prevented by weather conditions, blocked well
casings, and/or the presence of LNAPL. A summary of water quality indicator parameter data is
provided in Table 3-2.
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Due to seasonal conditions, the average temperature of ground water increased from 7.30°C to
11.27°C during the reporting period. The average pH, dissolved oxygen, conductivity, and redox
values remained essentially unchanged throughout the reporting period.

3.1.4 Monitoring Well and Well Point Headspace Vapor Measurements’

Field personnel measured headspace TVH concentrations in the 20 well points during each of the
12 operating and monitoring site visits except when prevented due to severe weather conditions.
Since the FID responds to methane as well as TVH, the PID was used for final TVH assessments
at the Old Navy Fuel Farm. Elevated FID responses observed without corresponding PID
responses served as indicators of methane gas. Measurements of well point headspace TVH
concentrations were not recorded at any well point on 3 January 1997, and were not recorded at
well points WP-01, WP-02, WP-03, WP-05, and WP-06 on 24 January 1997 due to severe
weather conditions (i.e., extreme cold). - During the reporting period, TVH concentrations greater
than 10 ppm, were observed in all but 1 of the 20 well point risers. TVH concentrations greater
than 10 ppm, were not detected within well point riser WP-17. TVH concentrations greater than
10 ppm, continue to be observed in the remaining well point risers. A summary of the well point
headspace monitoring data is provided in Table 3-3.

To monitor for the presence of methane, a Landtec GA-90 methane detector was used to directly
measure methane, carbon dioxide, and oxygen headspace concentrations on 23 June 1997.
Methane was detected in only 2 of the well points (WP-02 and WP-07) at concentrations of 0.2
and 3.2 percent, respectively. However, although not directly measured by the Landtec GA-90,
the presence of methane at a low concentration (i.e., < 0.1 percent) was indicated at WP-13 due -
to an elevated FID reading (1,369 ppm,) relative to a correspondingly low PID reading (35.2
ppm,). It was demonstrated during the previous reporting period that large discrepancies
between FID and PID responses at the Old Navy Fuel Farm were due to elevated methane
concentrations, which are not detected by the PID. Carbon dioxide measurements ranged from
0.0 percent at 11 of 20 well points to 2.2 percent (WP-18). Oxygen measurements ranged from
19.9 percent (WP-10) to 21.7 percent (WP-12 and WP-13). Methane, carbon dioxide, and
oxygen headspace concentration data are provided in Table 3-4.

3.2 SUMMARY OF JUNE 1997 SAMPLING PROGRAM RESULTS

Ground-water sampling was conducted at the Old Navy Fuel Farm during the period of

24-26 June 1997 to document ground-water conditions after approximately 11 months of active
biosparging. Water level gauging and water quality indicator parameter data were collected from
13 out of 14 shallow monitoring wells located at and in the vicinity of the Old Navy Fuel Farm
(MW-43, MW-44, MW-46, MW-49, MW-51, MW-54, MW-58, MW-61R, MW-62, MW-96,
MW-205, MW-211, and MW-213) and the 20 well points. Monitoring well MW-56R was

- actively sparging and was, therefore, not gauged or sampled.
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Ground-water samples were collected from 9 monitoring wells and at 16 of 20 well points.
Monitoring well MW-43 and well points WP-12, WP-16, WP-17, and WP-18 were found to be
dry and were, therefore, not sampled. Ground-water samples were not collected at monitoring
wells MW-46, MW-96, and MW-205. Each sample was analyzed onsite for ferrous iron and
manganese using a Hach Model DR-2000 spectrometer. Samples from the monitoring wells and
well points were sent to EA Laboratories and analyzed for BTEX and MTBE by EPA Method
8020, TPH-GRO by Maine DHS-HETL Method 4.2.17, and TPH-DRO by Maine DHS-HETL
Method 4.1.25.

Additional ground-water samples were collected from the 16 well points sampled and submitted
to BioRenewal Technologies, Inc. of Madison, Wisconsin, for biological and physicochemical
analyses including: total heterotrophic bacteria and total hydrocarbon-degrading bacteria
quantification, sulfate by EPA Method 300, and nitrate by EPA Method 300. Kerosene was used
as the substrate hydrocarbon during the degrader bacteria identification analyses since it was the
most similar petroleum product to JP-5 available to the laboratory.

3.2.1 Well Gauging Data

Field personnel gauged 13 of 14 monitoring wells located at and in the vicinity of the Old Navy
Fuel Farm and the 20 well points on 23 June 1997 (prior to ground-water sampling) to determine
depth to water and note absence/presence of LNAPL. Monitoring well MW-56R was not gauged
due to active sparging conditions. LNAPL was not observed in any of the monitoring wells or
well points. Monitoring well MW-43 and well points WP-12, WP-:16, WP-17, and WP-18 were
dry. The ground-water elevation ranged from 60.93 ft mean sea level in MW-49 to 71.46 ft mean
sea level in MW-62. Table 3-1 provides a summary of Old Navy Fuel Farm gauging data for the
reporting period.

Figure 3-1 provides the interpreted water table elevations for the 23 June 1997 gauging event.
The overall ground-water flow direction observed during the 23 June 1997 gauging event, when
the biosparging system was active, was similar to that observed during the August 1996 gauging
event (prior to activation of the biosparging system). However, operation of the biosparging
system appears to have caused minor fluctuations in water table elevations, most notably in the
vicinity of well points WP-05, WP-08, and WP-09.

3.2.2 Water Quality Indicator Parameter Data

Concurrent with the 23 June 1997 gauging event, field personnel measured baseline water quality
indicator parameters (including temperature, pH, conductivity, dissolved oxygen, and Eh) at 16
well points and 9 of the 10 monitoring wells included in the sampling program using a Hydrolab
Model H20®G multiparameter water quality meter. Water quality parameter data were not
obtained from monitoring well MW-43 and well points WP-12, WP-16, WP-17, and WP-18 due
to lack of sufficient ground water and from monitoring well MW-56R due to active sparging
conditions.
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Ground-water pH ranged from 4.58 (WP-211) to 8.01 (MW-58) with an average value of 5.66.
Temperature ranged from 7.92°C (MW-49) to 16.62°C (WP-14) with an average of 11.27°C.
Dissolved oxygen ranged from 0.18 mg/L (MW-44) to 8.88 mg/L (MW-211) with an average of
2.50 mg/L. Although not directly measured at monitoring well MW-56R, it is assumed that the
dissolved oxygen concentration was near saturation at this location due to active sparging
conditions. Conductivity ranged from 1.6 xhmos (MW-211) to 429 xhmos (WP-01) with an
average of 190.42 ;shmos. Redox ranged from 33 mV (MW-58) to 371 mV (MW-211) with an
average of 236 mV. Table 3-2 provides a summary of Old Navy Fuel Farm water quality
indicator parameter data for the reporting period.

3.2.3 Microbial Sampling Results

During 25-26 June 1997, ground-water samples were collected from 16 of 20 well points and
submitted to BioRenewal Technologies, Inc. of Madison, Wisconsin for microbial analysis.
Microbial samples were not collected from well points WP-12, WP-16, WP-17, and WP-18 due
to lack of available ground water. Microbial population density (both total heterotrophic micro-
organisms and petroleum degrading micro-organisms) was expressed in colony forming units per
mL (CFU/mL). Results for the baseline (August 1996), December 1996, and June 1997
microbial sampling events are summarized in Table 3-5.

The June 1997 (i.e., after approximately 11 months of active biosparging) total microbial
populations ranged from 8.0 x 10* CFU/mL (WP-02) to 1.4 x 107 CFU/mL (WP-13) with an
average of 2.3 x 10° CFU/mL. Degrader microbial populations ranged from 1.4 x 10* CFU/mL
(WP-03) to 9.4 x 10° CFU/mL (WP-13) with an average of 1.1 x 10° CFU/mL. Table 3-5
provides a comparison of baseline (August 1996), December 1996, and June 1997 microbial
sampling results. As evident in the table, although the total heterotrophic microbial population
approximately doubled from an average of 1.1 x 10° CFU/mL to 2.3 x 10 CFU/mL during this
reporting period, the hydrocarbon degrading microbial population increased by 2 orders of
magnitude from an average of 6.8 x 10* CFU/mL to 1.1 x 10° CFU/mL. It should be noted that
the average increase of the hydrocarbon degrading microbial population was largely weighted by
well points WP-04, WP-07 through WP-14, and WP-20, in which significant populatxon
increases were observed.

The rinsate blank biological sample reported a total heterotrophic microbial count of only

1.2 x 10° CFU/mL (0.05 percent of the average population density) and a hydrocarbon degrading
microbial count of 2.2 x 10 CFU/mL (0.02 percent of the average population density), indicating
that equipment and/or laboratory interference was negligible. The reported microbial counts for
the duplicate sample collected at well point WP-07 indicated agreement with analytical results
for the original sample. However, the duplicate sample collected at WP-11 reported slightly
lower microbial counts than the original sample (Table 3-5).

Total organic nitrogen concentrations ranged from 0.9 to 14.4 percent in samples collected on
25-26 June 1997, with an average of 3.9 percent. The June 1997 C:N ratios ranged from 3:1 to
50:1, with an average of 11.4:1. Since available phosphorous was only detected above 0.1 mg/L
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at one location during June 1997, only one C:P ratio (well point WP-04, 650:1) was reported by
BioRenewal Technologies, Inc. Each average value of these parameters, with the exception of
the C:N ratio, was above the minimal threshold for effective in situ biodegradation potential
(total organic nitrogen > 1.5 percent, C:N ratio between 10:1 and 100:1, C:P ratio between 100:1
and 200:1) given by EPA (1996). The average C:N ratio was slightly above the threshold value.
Nitrate concentrations ranged from non-detect at 10 locations to 2.9 mg/L, with an average of
0.41 mg/L. Sulfate concentrations ranged from 0.8 to 320 mg/L, with an average of 48.0 mg/L.
There were no spatial distribution patterns observed for nitrate or sulfate at the site. Table 3-6
provides a summary of the Old Navy Fuel Farm biodegradation parameter data for the baseline,

~ December 1996, and June 1997 sampling events.

3.2.4 Ground-Water Sampling Results

A total of 25 ground-water samples were collected from 9 monitoring wells (MW-44, MW-49,
MW-51, MW-54, MW-58, MW-61R, MW-62, MW-211, and MW-213) and 16 well points on
24-26 June 1997. Samples were not collected from monitoring well MW-43 and well points
WP-12, WP-16, WP-17, and WP-18 due to lack of sufficient ground water. Monitoring well
MW-56R was not sampled due to active sparging conditions. Samples from the monitoring
wells and well points were sent to EA Laboratories and analyzed for BTEX and MTBE by EPA
Method 8020, TPH-GRO by Maine DHS-HETL Method 4.2.17, and TPH-DRO by Maine DHS-
HETL Method 4.1.25. Analytical results for the June 1997 ground-water sampling event are
summarized in Table 3-7. Figures 3-2 through 3-4 provide interpreted concentration isopleths
for total BTEX, TPH-GRO, and TPH-DRO concentrations in ground water, respectively.

Total BTEX was reported in 12 of 25 ground-water samples at concentrations ranging from

1.0 ug/L (WP-61R, WP-14, and WP-15) to 21,660 ng/L (MW-211). Total BTEX was reported
at a concentration greater than 100 xg/L in 7 of 25 samples: WP-02 (547 ug/L), WP-04 (637
ng/L), WP-05 (11,355 pg/L), WP-10 (110 ng/L), WP-11 (7,427 ng/L), WP-13 (300 g/L), and
MW-211 (21,660 wg/L). Benzene was reported in 7 of 25 samples at concentrations ranging
from 3 pg/L (WP-02 and WP-04) to 510 ng/L (MW-211). Toluene was the most frequently
detected compound, reported in 13 of 25 samples. Ethylbenzene and total xylenes were each
reported in 7 of 25 samples. It should be noted that toluene was reported in 1 of 2 equipment
rinsate blanks (3.0 1g/L); therefore, low concentrations of toluene reported in samples collected
at well points WP-14, WP-15, WP-19, WP-20, and monitoring wells MW-49 and MW-61R may
be field and/or laboratory artifacts. Excluding low concentrations of toluene, total BTEX was
reported in only 7 of 25 ground-water samples. No other VOC were reported in the rinsate
blanks. Total BTEX was not detected in the trip blank.

MTBE was detected in only 3 of 25 ground-water samples at concentrations of 1 ug/L (WP-03

and WP-04) and 2 g/l (WP-11). MTBE was not detected in the equipment rinsate blanks or the
trip blank. '
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TPH-GRO was reported in 16 of 25 ground-water samples at concentrations ranging from 32
ug/L (MW-61R) to 24,000 n.g/L (MW-211). Concentrations of TPH-GRO were reported above
1,000 ug/L in 7 of 25 wells: WP-02 (4,200 ng/L), WP-04 (16,000 ng/L), WP-05 (15,000 ng/L),
WP-07 (4,000 r.g/L), WP-08 (1,600 wg/L), WP-11 (9,100 ng/L), and MW-211 (24,000 pg/L).
TPH-GRO was not detected in the equipment rinsate blanks.

TPH-DRO was reported in the 25 ground-water samples at concentrations ranging from 52 ng/L
(MW-51) to 12,000,000 rg/L (MW-211). Concentrations of TPH-DRO were reported greater
than 1,000 «g/L at 8 locations: WP-01 (1,800 n.g/L), WP-02 (23,000), WP-04 (12,000,000
ug/L), WP-05 (2,700 ng/L), WP-07 (1,200 ng/L), WP-08 (2,400 ng/L), WP-11 (12,000 wg/L),
and MW-211 (3,000 ng/L). A TPH-DRO concentration of 58 ng/LL was reported in upgradient
well MW-62, indicating the potential for non-petroleum related hydrocarbons to be detected in
the TPH-DRO analysis. Insufficient sample volume was collected for TPH-DRO analysis at well
point WP-09. TPH-DRO was not detected in the equipment rinsate blanks.

The reported concentrations of total BTEX, MTBE, TPH-GRO, and TPH-DRO for the duplicate
ground-water samples collected at WP-07 and MW-213 indicated general agreement with
analytical results for the original samples, except for TPH-GRO in WP-213 which was not
detected in the original sample and was reported at 28 ng/L (nominally above the reporting limit
of 25 ug/L) in the duplicate sample.

A Hach Model DR-2000 spectrometer was used for analysis of ferrous iron and manganese
concentrations in the ground-water samples from 16 of 20 well points. Samples were not
collected from well points WP-12, WP-16, WP-17, and WP-18 due to insufficient volume of
ground water in the well points. Ferrous iron concentrations ranged from 0.02 mg/L in well
point WP-20 to 16.0 mg/L in WP-01. Manganese concentrations ranged from non-detect in
6 well points (WP-05, WP-09, WP-11, WP-13, WP-15, and WP-16) to 1.3 mg/L in WP-08.
There were no spatial distribution patterns observed for ferrous iron or manganese at the site.
A summary of the ferrous iron and manganese data is provided in Table 3-8.

33 ASSESSMENT OF BIOSPARGING SYSTEM PERFORMANCE

Indicator parameters used to assess biosparging system performance during the reporting period
include: total and petroleum degrading microbial population data, water quality indicator
parameters (including temperature, pH, conductivity, dissolved oxygen, and Eh), dissolved
nutrient and electron acceptor data, ground-water sampling results, and well point headspace
vapor monitoring data. It should be noted that substantial changes in some or all (with the

~ exception of methane gas and dissolved oxygen) of the indicator parameters during the present

reporting period may be due to seasonal effects, since the previous sampling event was
conducted in December 1996.
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3.3.1 In Situ Biodegradation Conditions

Ground-water parameters and vapor monitoring data collected prior to biosparging system
activation (i.e., August 1996) at the Old Navy Fuel Farm were indicative of an anaerobic
environment which had progressed to an advanced state of reducing conditions. Anaerobic
conditions were evidenced prior to biosparging by dissolved oxygen concentrations less than
0.5 mg/L in 9 of 18 well points and less than 1.0 mg/L in 16 of 18 well points. Only two well
points, WP-09 and WP-20, exhibited dissolved oxygen concentrations greater than 1.0 mg/L
(5.4 and 3.1 mg/L, respectively) during the baseline sampling event. Anaerobic conditions prior
to biosparging were also evidenced by elevated methane gas concentrations in 13 of 28 well
points. After approximately 11 months of active biosparging, ground water within the central
and eastern sections of the Old Navy Fuel Farm remedial area has been converted to aerobic
conditions supportive of in situ biodegradation of petroleum hydrocarbons by heterotrophic
micro-organisms. The capacity of the biosparging system for supplying oxygen to ground water
within this section of the remedial area was evidenced by significant increases in dissolved
oxygen concentrations at 12 well point locations. Insufficient data were collected (due to lack of
ground water) to assess dissolved oxygen increases at well point WP-07. Dissolved oxygen
concentration isopleths for the June 1997 sampling events are provided in Figure 3-5.

No increases in dissolved oxygen concentrations were observed at well points WP-04, WP-10,
WP-14, WP-18, and WP-19. Well points WP-04 and WP-19 are not located within the
biosparging system area of influence and, therefore, are not expected to exhibit increased
dissolved oxygen concentrations. Well points WP-10, WP-14, and WP-19 are located along the
western section of the biosparging area, adjacent to and north of the biosparging treatment
building. The biosparging system appears to have been ineffective in delivering dissolved
oxygen to this area, most likely due to short circuiting of sparged air to areas of lower hydrostatic
resistance. Ground water in this section of the Old Navy Fuel Farm continues to exhibit
depressed oxygen conditions.

Increases in dissolved oxygen concentrations (i.e., locations >2.0 mg/L) were observed at the
remaining well points, especially in the north-central and eastern sections of the remedial area

_ (including well points WP-05, WP-06, WP-07, WP-08, WP-09, WP-11, WP-12, WP-13,

WP-15, WP-16, WP-17, and WP-20, and monitoring wells MW-56R and MW-21 1) where
dissolved oxygen concentrations ranged from 2.12 mg/L to near saturation (i.e., as evidenced by
active sparging conditions and/or dissolved oxygen concentrations >8.0 mg/L). At 6 of these
locations (WP-07, WP-08, WP-13, WP-15, MW-56R, and MW-211), sparged ground water was
observed within the well risers; although dry, positive air pressure was observed at WP-17,

- indicating active aeration in this area.

Other water quality indicator parameter data which indicate that a conversion from anaerobic
to aerobic conditions has occurred are pH and redox potential. As discussed previously, the
ground-water pH measured during the baseline sampling event (August 1996) at the Old Navy
Fuel Farm remedial area was significantly lower than pH values typical for other sites at NAS
Brunswick (i.e., approximately 6.0-7.0). The average pH prior to activation of the biosparging

Old Navy Fuel Farm : Summary Report

. Naval Air Station, Brunswick, Mame ' Biosparging System Operations



Project: 296.0035

Revision: FINAL

, Page 3-9

EA Engineering, Science, and Technology September 1997

system was 4.87; after approximately 11 months of biosparging, the average pH had risen and
stabilized at approximately 5.6-5.8. The depressed pH conditions observed during
pre-operational sampling may have resulted from acetate and long-chain fatty acid accumulation
during methanogenesis (NFESC 1996). Methanogenic bacteria cannot tolerate oxygen and
would not have persisted in areas which experienced significant increases in dissolved oxygen,
thereby minimizing the pH-reducing effects of methanogenesis (Graudy and Graudy 1988).
There also appears to be a correlation between increased dissolved oxygen and increased redox
potential at well points which had previously exhibited very low redox potentials (WP-01,
WP-02, WP-08, and WP-11). Increased redox potential is associated with conversion to aerobic
microbial processes (NFESC 1996). However, the range of redox potentials and average redox
potential measured during the June 1997 sampling event (157-367 mV and 267 mV,
respectively), although higher than the previous sampling events, was still below values typical
in environments where engineered aerobic biodegradation has been fully established (usually

© greater than 750 mV).

The reduction in methanogenic bacteria in areas which exhibited increases in dissolved oxygen
concentration was further evidenced at all but 1 location (well point WP-07) within the
biosparging system remedial area by a corresponding decrease in well point riser headspace
methane concentrations. As discussed previously, a Landtec GA-90 methane detector was used
to analyze well point headspace vapor. Concurrent with activation of the biosparging system in
August 1996, methane gas was detected at 13 of 20 well points at concentrations ranging from
0.1 to >90.0 percent. In June 1997, after approximately 11 months of active biosparging,
methane gas was only detected in 3 of 20 well points (WP-02, WP-07, and WP-13) at
concentrations ranging from <0.1 to 3.2 percent. Well point WP-02 is not located within the
effective biosparging area of influence. The concentration of methane gas at well point WP-13
(3.2 percent) was significantly reduced from previous monitoring events (28 August and

3 September 1996), in which methane concentrations >90 percent were recorded. It should be
noted that oxygen concentrations increased nearly to ambient at all well point risers after
activation of the biosparging system. It should also be noted that volatilization effects due to
active biosparging may have contributed to the reduction of methane gas concentrations.

Figure 3-6 provides an idealized illustration of microbial ground-water environments in the
vicinity of a petroleum spill resulting from preferential use of electron acceptors. Facultative
bacteria (i.e., able to metabolize hydrocarbons in both aerobic and anaerobic environments)
utilize available electron acceptors preferentially according to energy availability per mole,

‘ beginning with oxygen (aerobic respiration) and proceeding in order through nitrate reduction,

iron reduction, sulfate reduction, and then to methanogenesis (carbon dioxide reduction). Thus,
the presence of methane often suggests that all other available electron acceptors have been
exhausted and/or are not able to be utilized by the indigenous microbes (NFESS 1996). The
presence of elevated methane concentrations in well point riser headspace observed during the
baseline sampling event (August 1996) indicates that highly anaerobic conditions existed
throughout the Old Navy Fuel Farm biosparging area prior to the introduction of oxygen. Results
of the June 1997 sampling event and well point head space monitoring (which reported

13
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significant reductions and/or elimination of methane gas) indicate that operation of the
biosparging system has resulted in a return to aerobic biodegradation conditions in the central
and eastern sections of the biosparging area.

Nitrate and sulfate concentrations observed during the June 1997 sampling event are similar to
those observed during the baseline (August 1996) sampling event. Although an apparent
increase in both nitrate and sulfate concentrations was observed between the August and
December 1996 sampling events, results of the June 1997 sampling event (which returned to near
baseline conditions) indicate that these changes may have been due, in part or whole, to seasonal
effects.

Although the average C:N ratio (11.4:1) was above the minimal threshold for effective in situ = -
biodegradation (range of from 10:1 to 100:1, U.S. EPA 1996), individual C:N ratios exceeded
10:1 at only 6 locations (well points WP-04, WP-06, WP-07, WP-08, WP-10, and WP-11).
Hydrocarbon-degrading microbial populations ranged from 4.9 x 10* CFU/mL (WP-06) to 8.9
x 10°. CFU/mL (WP-04) at these locations, whereas population densities as high as 5.2 x 10°
CFU/mL and 9.4 x 10° CFU/mL were reported for well points WP-09 and WP-13, which
reported C:N ratios of only 0.9:1 and 3:1, respectively. Other well point locations, which also
reported C:N ratios <10:1, exhibited microbial population densities in the same range as
observed for well points with C:N ratios >10:1. Therefore, as evidenced by the data, the C:N
ratios at the Old Navy Fuel Farm do not appear to provide a significant indication of
biodegradation potential and will not be calculated during future sampling events.

As discussed previously, phosphorous was only detected above 0.1 mg/L in one ground-water
sample during the June 1997 sampling event. Phosphorous was also only detected in one
ground-water sample during December 1996 and in only three samples during August 1996.
Therefore, since phosphorous is not a significant component of ground-water in the vicinity of
the Old Navy Fuel Farm, the C:P ratio does not serve as a site-specific indicator of
biodegradation potential and will not be calculated during future sampling events.

Manganese and ferric iron (Fe*) are often used as alternate electron acceptors to oxygen under
anaerobic conditions. Increases in the concentrations of manganese and/or ferric iron may be
indicative of reduced utilization rates associated with conversion from anaerobic to aerobic
microbial activity. Based on the June 1997 sampling data, the manganese concentrations do not
appear to have changed significantly during the reporting period, and were not very significant in
either the baseline or December 1996 sampling events. Ferric iron is not directly measured for
microbial assessments since it is not possible to quantify its availability to the microbial
population without knowing its degree of crystallinity. Therefore, its reduced form, or ferrous
iron (Fe'?), is measured. An increase in ferrous iron concentration is an indication that iron
reduction is likely occurring (NFESC 1996). Alternately, if ferrous iron concentrations are
depleted, it can be inferred that dilution and/or oxidation may be taking place in the absence of
continued ferrous iron production associated with anaerobic conditions.
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Out of 12 well points for which ferrous iron concentrations were quantified during the baseline
(August 1996), December 1996, and June 1997 sampling events, 9 locations exhibited decreases
in ferrous iron concentration. Each of these locations also exhibited significant increases in
dissolved oxygen concentrations. However, as stated previously, it should be noted that these
changes may be due, in part or whole, to seasonal effects. Ferrous iron concentrations at the
remaining 3 sample locations were similar to those observed during December 1996.

Microbial quantification data obtained during the baseline and December 1996 sampling events
indicated that the increase in dissolved oxygen concentrations resulting from active biosparging
had increased the overall microbial population by approximately 40 percent, to an average of
1.1 x 10° CFU/mL." This increase is especially noteworthy since seasonal decreases in ground-
water temperature between the baseline and December 1996 sampling events would have
otherwise been expected to reduce the microbial population. Microbial quantification data
obtained during the June 1997 sampling event indicated a further increase of the total
heterotrophic population to an average of 2.3 x 10° CFU/mL, approximately 3.4 times greater
than the baseline population. Based on the June 1997 sampling results, the total petroleum (i.e.,
kerosene or JP-5) degrading microbial population had more than doubled, relative to the baseline
population, from 5.4 x 10° CFU/mL to 1.1 x 10° CFU/mL. The increase in hydrocarbon-
degrading microbes was especially evident in areas which exhibited increased dissolved oxygen
concentrations due to biosparging (i.e., well points WP-07, WP-09, WP-11, and WP-13).

Based on water quality indicator parameter data, and nutrient and electron acceptor data collected
during the June 1997 sampling event, environmental conditions required for successful aerobic
biodegradation are in place at the Old Navy Fuel Farm. Ground-water dissolved oxygen
concentrations throughout the majority of the remedial area have been increased to acceptable
levels (i.e., greater than 2.0 mg/L) for aerobic metabolism. However, as indicated on Figure 3-5,
depressed oxygen conditions continue to exist in the western section of the biosparging area
north of the treatment building (i.e., in the vicinity of monitoring wells MW-54 and MW-61R
and well points WP-10, WP-14, and WP-18), in the vicinity of monitoring wells MW-49 and
MW-58 and well point WP-19, and in the vicinity of well point WP-04. It should be noted that
monitoring wells MW-49 and MW-58 and well point WP-04 are not located within the current
biosparging area of influence.

The pH of the ground water has apparently stabilized above the minimum threshold level for
aerobic metabolism. Similarly, the redox potential of site ground water has increased with the
establishment of aerobic processes. The average total organic nitrogen concentration

(3.9 percent) and C:N ratio (11.4:1) are within acceptable ranges to sustain aerobic
biodegradation of petroleum hydrocarbons. The current ground-water temperature (average of
11.27°C) is expected to enhance microbial degradation throughout the remainder of the summer
and early fall seasons. It is expected that as dissolved oxygen continues to be-made available as
the primary electron acceptor, sustained aerobic degradatlon of petroleum constituents will occur
at the Old Navy Fuel Farm.
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3.3.2 Assessment of Dissolved-Phase Hydrocarbon Removal

Analytical data collected during baseline, December 1996, and June 1997 ground-water sampling
events at the Old Navy Fuel Farm indicate that notable reductions in the dissolved-phase BTEX,
MTBE, and TPH-GRO concentrations have occurred during the reporting period. A significant
reduction of TPH-DRO was not observed for ground-water samples collected at the Old Navy
Fuel Farm. Table 3-9 provides a summary of analytical results for the August and December
1996 and June 1997 sampling events. Concentration isopleths for the Jurie 1997 are provided on
Figures 3-2 through 3-4.

As indicated by the data, total BTEX concentrations decreased at 10 out 16 well points (WP-01,
WP-02, WP-03, WP-04, WP-06, WP-07, WP-08, WP-09, WP-14, and WP-20) and at both
monitoring wells (MW-44 and MW-211) for which baseline, December 1996, and June 1997
samples were collected and/or LNAPL (which is assumed to contain elevated concentrations

of BTEX) was previously detected. Monitoring well MW-211 was not sampled during August
1996 due to the presence of LNAPL and samples were not collected at well points WP-02,
WP-04, and WP-07 in December 1996 due to the presence of LNAPL. However, LNAPL was
not detected at any location at the Old Navy Fuel Farm during 11 gauging events from 24 January
to 23 June 1997. Of the 10 well points in which total BTEX concentration reductions were
observed, 7 also exhibited evidence of active biosparging. Well points WP-01, WP-02, and
WP-04, at which slight decreases in total BTEX concentrations were reported, were not affected
by the biosparging system. Five sample locations (WP-05, WP-10, WP-12, WP-15, and WP-19)
exhibited no change or increase in total BTEX concentrations. Each of these locations were
within the biosparging area of influence and exhibited evidence of active biosparging (via
increased dissolved oxygen and/or microbial population density). It is possible that biosparging
activity may have mobilized BTEX in the vicinity of these locations, creating an apparent
increase in dissolved phase BTEX concentrations.

The overall reduction of BTEX in ground-water samples collected at the Old Navy Fuel Farm -

is illustrated by a significant reduction in the frequency of detection and concentration range for
samples collected during the baseline (August 1996), December 1996, and June 1997 sampling
events. BTEX was detected in 20 of 20 samples (100 percent) collected during the baseline
sampling event and in 18 of 24 samples (75 percent) collected during December 1996, but was
only detected in 12 of 25 samples (50 percent) collected in June 1997. Additionally, LNAPL was
observed during both the baseline and December 1996 sampling events, but was not observed
during the June 1997 sampling event. The remaining areas impacted by dissolved-phase BTEX
are located in the northwestern section of the biosparging area, with the highest localized
concentration (11,355 ug/L) reported at WP-05 and in the eastern-central biosparging area, in the
vicinity of well points WP-11, WP-12, and WP-16 and monitoring well MW-211. The
concentration of BTEX at monitoring well MW-211, which appears to be most impacted area
remaining at the Old Navy Fuel Farm, has been reduced from LNAPL conditions to 21,660 ..g/L.

Old Navy Fuel Farm : ‘Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations



Project: 296.0035

Revision: FINAL

: Page 3-13

EA Engineering, Science, and Technology ' September 1997

MTBE was reported at significantly lower concentrations during the reporting period.
Significant MTBE removal was documented during the previous reporting period (August-
December 1996), during which MTBE concentrations decreased at 12 out of 14 well points and
at monitoring well MW-51. During June 1997, MTBE was only detected at 3 locations (WP-03,
WP-04, and WP-11) located in the central northeastern section of the biosparging area at
concentrations ranging from 1 to 2 xg/L. Prior to activation of the biosparging system, MTBE
was detected in 19 of 20 samples at concentrations up to 130 ug/L.

A slight reduction in TPH-GRO concentrations may be indicated by a reduction in the detection
frequency reported for TPH-GRO in ground-water samples collected during baseline, December
1996, and June 1997 sampling events (100 percent, 83.3 percent, and 64 percent, respectively)
and since LNAPL was observed during both the baseline and December 1996 sampling events
and was not observed during the June 1997 sampling event. TPH-GRO were detected
throughout the eastern and northwestern sections of the biosparging area, but appear to be
contained within the remedial target area. TPH-GRO were not detected i in ground-water samples
collected at perimeter monitoring wells.

Although LNAPL was not detected during the June 1997 sampling event, TPH-DRO was
detected at 12,000,000 w.g/L (1.2 percent) at well point WP-04 and at 12,000 xg/L at well point
WP-11. TPH-DRO concentrations above 1,000 r..g/L were observed in the central-eastern and
northwestern sections of the Old Navy Fuel Farm. TPH-DRO were also observed in the
perimeter monitoring wells (MW-49, MW-51, MW-58, and MW-62) at concentrations ranging
from 52 to 140 ng/L. The highest perimeter monitoring well TPH-DRO concentrations were
observed at downgradient wells MW-49 and MW-58 (140 and 100 wg/L, respectively).
However, slight reductions of TPH-DRO were observed at both locations relative to the
December 1996 analytical data. It should be noted that reported concentrations of TPH-DRO at
monitoring well MW-61R and well points WP-01, WP-11, WP-13, and WP-14 may be due in
part to other organic matter (i.e., decaying leaves, etc.) in a similar carbon range.

3.4 CONCLUSIONS AND RECOMMENDATIONS

The apparent reduction in dissolved-phase hydrocarbon concentrations is most likely attributable

.to a combination of volatilization and increased in situ biodegradation, both resulting from

operation of the Old Navy Fuel Farm biosparging system. Although existing data are not
sufficient to directly quantify the fraction of hydrocarbon reduction attributable to volatilization
versus biodegradation, estimations can be made for specific compounds based on chemical-
specific vapor pressure and biodegradability. MTBE and BTEX, for which the most significant -
concentration reductions were observed, are the most volatile analytes included in the sampling
program. Although BTEX compounds are known to be readily biodegradable, MTBE is
generally considered to be recalcitrant (Mormile et al. 1994). Therefore, the reduction of MTBE
is most likely attributable to volatilization, especially since the majority of MTBE removal was
observed early (i.e., by December 1996) in the biosparging system operational period and without
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a cérrespondingly large BTEX removal. However, continued in situ biodegradation of petroleum
hydrocarbons has been evidenced by significant increases in the aerobic hydrocarbon-degrading
microbial population.

Since the collection of microbial samples during August and December 1996 and June 1997 has,
at this time, served to document aerobic biodegradation, further microbial enumeration studies at
the Old Navy Fuel Farm are not necessary and will be not be included in future sampling events

(unless warranted by changes in the condition of the saturation zone environment).

Although volatilization is effective for removal of the more volatile compounds present at the
Old Navy Fuel Farm, less volatile compounds will likely persist without effective in situ
biodegradation. It is expected that as elevated ambient temperature persists and aerobic
microbial conditions are maintained by the continued delivery of dissolved oxygen to the aquifer,
these compounds and the remaining volatile constituents, will undergo sustained aerobic
biodegradation. However, microbial activity is highly temperature dependent and is often
significantly reduced at lower temperatures. Ground-water temperatures measured bi-weekly at
the Old Navy Fuel Farm during the period 8 August 1996 - 23 June 1997 indicate that the
average temperatures were in the range of 15-19°C during the summer months and gradually
decreased after September 1996 to near freezing conditions (i.e., typically less than 4°C) by
February 1997. Ground-water temperatures remained low until mid-April 1997, and then
increased to an average of 11°C by 23 June 1997. Based on these data, the biosparging system
will be de-activated upon evidence that the average ground-water temperature has decreased
below 5°C (estimated to occur in early to mid-January), at which point continued biodegradation
is not likely to occur (U.S. EPA 1996; NFESC 1996). Bi-weekly monitoring will continue (with
the exception of well point vapor monitoring) to record depth to water, assess water quality
indicator parameters, and monitor for the presence of LNAPL. Once ground-water temperatures
increase above 5°C (estimated to occur in mid- to late April), the biosparging system will be re-

‘activated. In this manner, the microbial population will be given sufficient time to become fully

re-established prior to the warm season (June-September), during which the maj orlty of
hydrocarbon degradation is expected to occur.

It is also recommended that well points WP-12, WP-16, WP-17, and WP-18, which have
repeatedly been dry during gauging events, be re-installed at greater depths to allow measurement
of depth to water and collection of ground-water samples during future sampling events.

As indicated by Figures 3-2 through 3-5, several petroleum impacted areas (as evidenced by total
BTEX concentrations >100 wg/L and/or TPH-GRO concentrations >1,000 n.g/L) at the Old Navy
Fuel Farm continue to exhibit depressed oxygen conditions. These areas are located in the
central and western sections of the biosparging area of influence in the vicinities of well point
WP-09 and WP-10, respectively, and northeast of the biosparging area of influence in the vicinity
of well point WP-04. It is recommended that the biosparging air-injection system be modified to
provide increased oxygen delivery to the areas indicated on Figure 3-7 by modulating injection
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air delivery patterns in the western biosparging field service vaults and by installing additional
sparge wells (and associated process pipe) adjacent to well points WP-04 and WP-19. It is
expected that these modifications will deliver sufficient oxygen to the above mentioned areas to
establish aerobic conditions supportive of enhanced microbial degradation of petroleum
hydrocarbons. '
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_ Table 3-1
EA Engineering, Science, and Technology ’ September 1997
‘TABLE 3-1 SUMMARY OF WELL GAUGING DATA COLLECTED
FROM 3 JANUARY THROUGH 23 JUNE 1997
OLD NAVY FUEL FARM, NAVAL AIR STATION
BRUNSWICK, MAINE
Gauging Well Elevation Depth to Depth to LNAPL . Water Table
Data (ft MSL) Water (ft) | LNAPL (ft) Thickness (ft) ‘Elevation (ft)®
WP-1.
03 JAN 1997 , 74.84 3.85 3.85 0.00 70.99
24 JAN 1997 74.84 4.75 475 0.00 70.09
04 FEB 1997 74.84 4.47 4.47 0.00 70.37
28 FEB 1997 74.84 Data not available (frozen)
15 MAR 1997 74.84 Data not available (frozen)
27 MAR 1997 74.84 Data not available (frozen)
07 APR 1997 74.84 3.40 3.40 0.00 71.44
30 APR 1997 74.84 3.62 . 3.62 0.00 71.22
15 MAY 1997 74.84 3.61 3.61 0.00 71.23
30 MAY 1997 74.84 416 4.16 . 0.00 70.68
06 JUN 1997 74.84 4.47 4.47 0.00 70.37
23 JUN 1997 74.84 4.80 4.80 0.00 70.04
WP-2 ’
03 JAN 1997 75.25 5.10 5.10 0.00 70.15
24 JAN 1997 75.25 5.75 575 0.00 69.50
04 FEB 1997 75.25 5.58 5.58 0.00 69.67
28 FEB 1997 75.25 5.39 5.39 000 69.86
15 MAR 1997 75.25 5.27 5.27 , 0.00 69.98
27 MAR 1997 - 75.25 5.07 5.07 0.00 70.18
07 APR 1997 75.25 5.82 5.82 ' 0.00 69.43
30 APR 1997 . 7525 468 4.68 0.00 70.57
15 MAY 1997 75.25 473 - 4.73 0.00 70.52
30 MAY 1997 75.25 5.27 5.27 0.00 69.98
06 JUN 1997 75.25 5.49 5.49 0.00 69.76
23 JUN 1997 . 75.25 5.78 578 0.00 69.47
(a) Water table elevations in wells containing LNAPL calculated based on an assumed specific gravity of
0.83 for the LNAPL. '
NOTE: LNAPL = Light, non-aqueous phase liquid; MSL = Mean sea level.
. Old Navy Fuel Farm : . : " . Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations
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Table 3-1 (Continued)

EA Engineering, Science, and Technology ‘ . September 1997
Gauging Well Elevation Depth to Depth to LNAPL , Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)®
WP-3 '
03 JAN 1997 74.16 3.55 3.55 . 0.00 70.61
24 JAN 1997 74.16 4.20 4.20 0.00 69.96
04 FEB 1997 74.16 4.15 . 4.15 ; ’ 0.00 70.01
28 FEB 1997 74.16 ’ Data not available (frozen)
15 MAR 1997 74.16 Da{a not available (frozen)
27 MAR 1997 74.16 3.40 3.40 | ' 0.00 70.76
07 APR 1997 74.16 3.22 3.22 0.00 ., 70.94
30 APR 1997 74.16 2.98 298 0.00 ’ 71.18
15 MAY 1997 74.16 3.13 313 0.00 71.03
30 MAY 1997 74.16 3.71 3N ; 0.00 70.45
06 JUN 1997 74.16 3.96 3.96 0.00 70.20
23 JUN 1997 74.16 4.50 . 45 0.00 69.66
WP-4
. 03 JAN 1997 76.18 5.05 4.55 0.50 71.13
.24 JAN 1997 76.18 6.05 5.68° 0.37 ' 70.13
04 FEB 1997 76.18 5.70 ©5.70 s 0.00 70.48
28 FEB 1997 76.18 5.45 5.45 0.00 70.73
15 MAR 1997 76.18 543 543 0.00 70.75
27 MAR 1997 - 76.18 497 497 0.00 71.21
07 APR 1997 76.18 4.35 4.25 0.10 71.83
30 APR 1997 76.18 A 3.67 3.54 0.13 72.51
15 MAY 1997 76.18 3.82 3.82 0.60 72.36
30 MAY 1997 76.18 5.04 4.96 0.08 71.14
06 JUN 1997 76.18 5.36 5.36 0.00 70.82
23 JUN 1997 76.18 6.02 6.02 0.00 70.16
WP-5
03 JAN 1997 74.64 5.90 5.90 0.00 68.74
24 JAN 1997 74.64 5.55 5.55 0.00 69.09
04 FEB 1997 74.64 5.66 5.66 0.00 68.98
28 FEB 1997 74.64 5.40 5.40 0.00 69.24
15 MAR 1997 74.64 5.46 5.46 0.00 69.18
27 MAR 1997 74.64 5.20 '5.20 10.00 69.44
07 APR 1997 74.64 4.85 . 4.85 0.00 69.79
30 APR 1997 74.64 4.87 4.87 0.00 69.77
15 MAY 1997 74.64 4.86 4.86 0.00 69.78 -
30 MAY 1997 74.64 5.26 5.26 0.00 ' 69.38
06 JUN 1997 74.64 5.44 544 . 0.00 v 69.20
23 JUN 1997 74.64 5.62 5.62 0.00 69.02
Old Navy Fuel Farm : Summary Report
Naval Air Station, Brunswick, Maine’ : Biosparging System Operations
s
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Table 3-1 (Continued)

EA Engineering, Science, and Technology : September 1997
Gauging Well Elevation Depthto’ Depth to LNAPL Water Table
Data (ft MSL) Water (ft) | LNAPL (ft) Thickness (ft) Elevation (ft)®
. WP-6
03 JAN 1997 73.72 3.80 3.80 0.00 . 69.92
24 JAN 1997 1Bn 4.61 4.61 0.00 . 69.11
04 FEB 1997 73.72 4.60 4.60 0.00 69.12
28 FEB 1997 73.72 4.35 4.35 0.00 69.37
15 MAR 1997 73.72 4.66 4.66 0.00 ) 69.06
27 MAR 1997 73.72 3.95 3.95 0.00 69.77
07 APR 1997 73.72 3.55 3.55 0.00 . 7017
30 APR 1997 73.72 3.32 332 0.00 70.40
15 MAY 1997 73.72 3.51 3.51 0.00 70.21
30 MAY 1997 73.72 4.14 4.14 0.00 69.58
06 JUN 1997 73.72 4.36 4.36 0.00 : 69.36
23 JUN 1997 73.72 4.65 4.65 - 0.00 69.07
WP-7
03 JAN 1997 73.92 432 4.00 0.32 69.60
24 JAN 1997 73.92 5.50 5.30 0.20 : 68.42
04 FEB 1997 73.92 Data not available (frozen)’ ‘
28 FEB 1997 73.92 Data not available (frozen)
15 MAR 1997 73.92 5.37 5.37 0.00 68.55
27 MAR 1997 73.92 4.15 4.15 0.00 69.77
07 APR 1997 73.92 . 3.92 3.92 0.00 70.00
30 APR 1997 73.92 3.64 3.64 0.00 70.28
15 MAY 1997 73.92 3.88 388 0.00 70.04
30 MAY 1997 73.92 4.59 4.59 0.00 . 69.33
06 JUN 1997 73.92 4.82 4.82 0.00 69.10
23 JUN 1997 73.92 4.88 4.88 0.00 69.04
WP-8
03 JAN 1997 74.99 443 4.43 0.00 70.56
24 JAN 1997 74.99 5.12 5.12 0.00 69.87
04 FEB 1997 74.99 5.02 5.02 0.00 69.97
28 FEB 1997 74.99 4.60 4.60 0.00 70.39
15 MAR 1997 74.99 6.41 6.41 0.00 : 68.58
27 MAR 1997 74.99 420 4.20 0.00 70.79
07 APR 1997 74.99 5.28 5.28 0.00 69.71
30 APR 1997 74.99 4.00 4.00 0.00 A - 7099
15 MAY 1997 74.99 4.35 4.35 0.00 70.64
30 MAY 1997 74.99 . 503 5.03 0.00 69.96
06 JUN 1997 74.99 5.22 5.22 0.00 69.77
23 JUN 1997 74.99 4.92 4.92 0.00 70.07
Old Navy Fuel Farm ‘ : Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations
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Table 3-1 (Continued)

EA Engineering, Science, and Technology September 1997
Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)®
WP-9
03 JAN 1997 75.46 5.22 5.22 0.00 70.24
24 JAN 1997 75.46 6.73 6.73 0.00 68.73
04 FEB 1997 75.46 Data not available (dry)
28 FEB 1997 75.46 Data not available (dry)
15 MAR 1997 75.46 Data not available (dry)
27 MAR 1997 75.46 Data not available (dry)
07 APR 1997 75.46 8.09 8.09 0.00 67.37
30 APR 1997 75.46 422 422 0.00 71.24
15 MAY 1997 75.46 4.72 4.72 0.00 70.74
30 MAY 1997 75.46 - 5.46 5.46 0.00 70.00
06 JUN 1997 75.46 5.91 591 0.00 69.55
23 JUN 1997 75.46 6.92 6.92 ©0.00 68.54
WP-10 ’
03 JAN 1997 74.83 4.17 4.17 0.00 70.66
24 JAN 1997 . 74.83 5.78 5.78 0.00 69.05
04 FEB 1997 74.83 5.87 5.87 0.00 68.96
28 FEB 1997 74.83 5.28 5.28 0.00 69.55
15 MAR 1997 74.83 5.37 5.37 ©0.00 69.46
27 MAR 1997 74.83 4.92 492 0.00 69.91
07 APR 1997 74.83 4.17 4.17 0.00 70.66
30 APR 1997 74.83 425 425 0.00 70.58
15 MAY 1997 74.83 423 4.23 0.00 70.60
30 MAY 1997 74.83 5.01 501 0.00 69.82
06 JUN 1997 74.83 5.36 5.36 0.00 69.47
23 JUN 1997 74.83 5.76 5.76 0.00 69.07
WP-11
03 JAN 1997 74.06 437 437 0.00 - 69.69
24 JAN 1997 74.06 5.30 5.30 0.00 68.76
04 FEB 1997 74.06 Data not available (frozen)
28 FEB 1997 74.06 ‘ Data not available (frozen)
15 MAR 1997 74.06 5.80 5:80 0.00 ) 68.26
27 MAR 1997 74.06 447 447 0.00 69.59
07 APR 1997 74.06 4.16 4.16 0.00 69.90
30 APR 1997 - 74.06 4.05 4.05 0.00 70.01
15 MAY 1997 74.06 432 432 : 0.00 69.74
30 MAY 1997 74.06 491 491 0.00 . 69.15
06 JUN 1997 7406 . 512 5.12 0.00 68.94
23 JUN 1997 74.06 4.95 4.95 0.00 69.11
Old Navy Fuel Farm - : Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations
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’ . Table 3-1 (Continued)

EA Engineering, Science, and Technology September 1997

Gauging Well Elevation Depth to Depth to LNAPL . Water Table
Data (ft MSL) Water (ft) | LNAPL (ft) Thickness (ft) Elevation (ft)®

WP-12
03 JAN 1997 75.12 6.02 6.02 0.00 69.10
24 JAN 1997 75.12 7.25 7.25 0.00 67.87
04 FEB 1997 75.12 Data not available (dry)
28 FEB 1997 75.12 ' 7.13 . 713 0.00 ' 67.99
15 MAR 1997 7512 - Data not available (dry) )
27 MAR 1997 75.12 6.94 694 0.00 68.18
07 APR 1997 75.12 6.61 6.61 - 000 _ 68.51
30 APR 1997 75.12 5.10 5.10 0.00 70.02
15 MAY 1997 75.12 5.78 5.78 0.00 69.34
30 MAY 1997 75.12 6.51 6.51 0.00 © 68.61
06 JUN 1997 75.12 6.85 6.85 0.00 68.27
23 JUN 1997 75.12 Data not available (dry)

WP-13
03 JAN 1997 74.34 4.70 4.70 0.00 69.64
24 JAN 1997 74.34 5.99 5.99 0.00 68.35
04 FEB 1997 74.34 6.18 6.18 0.00 68.16
28 FEB 1997 74.34 6.08 6.08 0.00 68.26
15 MAR 1997 74.34 7.40 740 0.00 66.94
27 MAR 1997 74.34 498 . 4.98 . 0.00 69.36
07 APR 1997 74.34 4.88 4.88 0.00 69.46
30 APR 1997 74.34 3.49 3.49 0.00 70.85
15 MAY 1997 74.34 438 438 0.00 69.96
30 MAY 1997 74.34 4.99 4.99 0.00 69.35
06 JUN 1997 74.34 5.48 5.48 0.00 68.86
23 JUN 1997 74.34 6.34 6.34 0.00 68.00

WP-14 '
03 JAN 1997 75.18 "5.05 5.05 0.00 70.13
24 JAN 1997 75.18 6.31 6.31 0.00 68.87
04 FEB 1997 75.18 6.43 6.43 0.00 68.75
28 FEB 1997 75.18 5.92 5.92 0.00 69.26
15 MAR 1997 75.18 6.33 ’ 6.33 0.00 68.85
27 MAR 1997 75.18 5.57 5.57 0.00 69.61
07 APR 1997 75.18 4.74 4.74 0.00 70.44
30 APR 1997 75.18 : 4.98 498 0.00 7020
15 MAY 1997 75.18 5.01 5.01 . 0.00 70.17
30 MAY 1997 75.18 5.74 5.74 0.00 69.44
06 JUN 1997 75.18 6.02 6.02 0.00 69.16
23 JUN 1997 75.18 6.35 6.35 0.00 68.83

Old Navy Fuel Farm : . Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations
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Table 3-1 (Continued)
September 1997

Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)®
WP-15
03 JAN 1997 74.54 4.78 4.78 10.00 69.76
24 JAN 1997 74.54 597 5.97 0.00 68.57
04 FEB 1997 74.54 Data not available (frozen)
28 FEB 1997 74.54 6.25 6.25 0.00 68.29
15 MAR 1997 74.54 4.15 4.15 0.00 70.39
27 MAR 1997 74.54 5.28 5.28 0.00 69.26
07 APR 1997 74.54 4.26 4.26 0.00 70.28
30 APR 1997 74.54 4.15 4.15 0.00 70.39
15 MAY 1997 74.54 4.70 '4.70 0.00 69.84
30 MAY 1997 74.54 5.43 5.43 0.00 69.11
06 JUN 1997 74.54 5.71 5.71 0.00 68.83
23 JUN 1997 74.54 5.90 ‘ 5.90 0.00 68.64
WP-16
03 JAN 1997 75.60 Data not available (dry)
24 JAN 1997 75.60 Data not available (dry)
04 FEB 1997 75.60 Data not available (dry)
28 FEB 1997 75.60 Data not available (frozen)
15 MAR 19597 75.60 Data not available (frozen)
27 MAR 1997 75.60 Data not available (frozen)
07 APR 1997 75.60 6.82 6.82 0.00 68.78
30 APR 1997 75.60 5.90 590 - 0.00 69.70
15 MAY 1997 75.60 6.93 6.93 0.00 68.67
30 MAY 1997 75.60 7.42 7.42 0.00 68.18
06 JUN 1997 75.60 7.86 7.86 0.00 67.74
23 JUN 1997 75.60 Data not available (dry)
WP-17
03 JAN 1997 76.02 Data not available (dry)
24 JAN 1997 76.02 Data not available (frozen)
04 FEB 1997 76.02 Data not available (dry)
28 FEB 1997 76.02 Data not available (dry)
15 MAR 1997 76.02 . Data not available (dry)
27 MAR 1997 76.02 Data not available (dry)
07 APR 1997 76.02 Data not available (frozen)
30 APR 1997 76.02 7.04 7.04 0.00 68.98
15 MAY 1997 76.02 7.70 7.70 0.00 68.32 .
30 MAY 1997 76.02, Data not available (dry)
06 JUN 1997 76.02 Data not available (dry)
23 JUN 1997 76.02 Data not available (dry)
Old Navy Fuel Farm - Summary Report

Naval Air Station, Brunswick, Maine

Biosparging System Operations
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. : Table 3-1 (Continued)

EA Engineering, Science, and Technology September 1997

. Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) | LNAPL (ft) Thickness (ft) Elevation (ft)®
' WP-18
03 JAN 1997 74.30 4.82 4.82 0.00 69.48
24 JAN 1997 74.30 Data not available (dry)
04 FEB 1997 . 74.30 Data not available (dry)
28 FEB 1997 74.30 5.76 5.76 . 0.00 68.54
15 MAR 1997 74.30 6.08 6.08 0.00 68.22
27 MAR 1997 74.30 5.31 5.31 0.00 68.99
07 APR 1997 - 74.30 4.89 4.89 0.00 69.41
30 APR 1997 74.30 5.23 5.23 0.00 ' 69.07
15 MAY 1997 74.30 5.14 5.14 0.00 69.16
30 MAY 1997 74.30 5.79 579 0.00 68.51
06 JUN 1997 74.30 6.09 6.09 0.00 68.21
23 JUN 1997 74.30 Data not available (dry)
WP-19
03 JAN 1997 72.73 3.80 3.80 0.00 68.93
24 JAN 1997 72.73 5.19 5.19 0.00 67.54
04 FEB 1997 72.73 5.47 5.47 0.00 67.26
28 FEB 1997 72.73 5.05 5.05 0.00 ' 67.68
15 MAR 1997 72.73 5.23 5.23 0.00 67.50
27 MAR 1997 | 72.73 4.80 480 . 0.00 67.93
07 APR 1997 72.73 4.10 4.10 0.00 68.63
30 APR 1997 72.73 3.67 3.67 0.00 69.06
15 MAY 1997 72.73 4.21 421 0.00 68.52
30 MAY 1997 72.73 4.83 483 0.00 67.90
06 JUN 1997 72.73 5.11 5.11 0.00 67.62
23 JUN 1997 72.73 - 5.40 5.40 0.00 67.33
WP-20
03 JAN 1997 72.67 4.97 4.97 0.00 67.70
24 JAN 1997 72.67 5.63 5.63 0.00 67.04
04 FEB 1997 72.67 6.17 . 6.17 0.00 66.50
28 FEB 1997 . 72.67 4.95 4.95 0.00 67.72
15 MAR 1997 72.67 5.52 . 552 0.00 67.15
27 MAR 1997 72.67 4.37 4.37 0.00 68.30
07 APR 1997 72.67 4.89 4.89 0.00 67.78
30 APR 1997 . - 72.67 400 4.00 0.00 68.67
15 MAY 1997 72.67 5.80 5.80 0.00 66.87
30 MAY 1997 72.67 5.51 5.51 0.00 67.16
06 JUN 1997 72.67 5.87 5.87 0.00 66.80
23 JUN 1997 72.67 6.40 6.40 0.00 66.27
Old Navy Fuel Farm - Summary Report
Naval Air Station, Brunswick, Maine ' Biosparging System Operations
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Table 3-1 (Continued)
September 1997

Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ftf) | LNAPL (ft) Thickness (ft) Elevation (ft)®
MW-43
03 MAR 1997 73.88 Data not available (frozen)
15 MAR 1997 73.88 Data not available (frozen)
27 MAR 1997 73.88 Data not available (frozen)
07 APR 1997 73.88 6.06 6.06 0.00 67.82
30 APR 1997 ' 73.88 5.57 5.57 0.00 68.31
15 MAY 1997 73.88 6.06 6.06 0.00 67.82
30 MAY 1997 73.88 Data not available (dry)
06 JUN 1997 73.88 Data not available (dry)
23 JUN 1997 73.88 Data not available (dry)
MW-44
03 JAN 1997 73.18 Data not available (lock frozen)
24 JAN 1997 73.18 3.20 3.20 0.00 69.98
04 FEB 1997 73.18 3.05° 3.05 0.00 70.13
03 MAR 1997 73.18 295 2.95 0.00 70.23
15 MAR 1997 73.18 2.67 2.67 0.00 70.51
27 MAR 1997 73.18 2.40 2.40 0.00 70.78
07 APR 1997 73.18 2.31 2.31 0.00 70.87
30 APR 1997 73.18 2.16 2.16 . 0.00 71.02
15 MAY 1997 73.18 221 221 0.00 70.97
30 MAY 1997 73.18 2.71 2.71 0.00 70.47
06 JUN 1997 73.18 295 2.95 0.00 70.23
23 JUN 1997 73.18 3.41 3.41 0.00 69.77
. MW-46 )
03 MAR 1997 71.02 4.75 4.75 0.00 66.27
15 MAR 1997 71.02 4.70 4.70 0.00 66.32
27 MAR 1997 71.02 438 438 0.00 66.64
07 APR 1997 71.02 3.92 3.92 0.00 67.10
30 APR 1997 71.02 350 3.50 0.00 67.52
15 MAY 1997 71.02 4.02 4.02 0.00 67.00
30 MAY 1997 71.02 5.48 5.48 0.00 65.54
06 JUN 1997 71.02 4.80 4.80 0.00 66.22
23 JUN 1997 71.02 5.34 5.34 0.00 65.68
Old Navy Fuel Farm . Summary Report

Naval Air Station, Brunswick, Maine

Biosparging System Operations
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Table 3-1 (Continued)

EA Engineering, Science, and Technology - . September 1997
Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) | LNAPL (fi) Thickness (ft) Elevation (ft)@
MW-49
03 MAR 1997 66.97 '5.62 5.62 0.00 61.35
15 MAR 1997 66.97 561 - 5.61 0.00 61.36
27 MAR 1997 66.97 5.30 5.30 0.00 61.67
07 APR 1997 66.97 5.51 5.51 0.00 61.46
30 APR 1997 66.97 5.26 5.26 0.00 , 61.71
15 MAY 1997 66.97 _ 5.42 5.42 ©0.00 61.55
30 MAY 1997 66.97 5.69 5.69 0.00 61.28
06 JUN 1997. 66.97 5.79 5.79 0.00 61.18
23 JUN 1997 66.97 6.04 6.04 0.00 60.93
MW-51
03 MAR 1997 73.20 3.98 3.98 0.00 69.22
15 MAR 1997 73.20 3.80 ' 3.80 0.00 69.40
27MAR 1997 ° 7320 3.50 3.50 0.00 69.70
07 APR'1997 73.20 3.94 3.94 0.00 69.26
30 APR 1997 73.20 3.7 3.71 0.00 69.49
15 MAY 1997 73.20 3.82 3.82 0.00 ’ 69.38
30 MAY 1997 73.20 4.17 C 417 0.00 69.03
06 JUN 1997 73.20 4.47 4.47 0.00 68.73
23 JUN 1997 73.20 5.32 5.32 0.00 67.88
MW-54
03 MAR 1997 75.49 6.02 6.02 0,00 69.47
15 MAR 1997 75.49 '6.20 6.20 ©0.00 69.29°
27 MAR 1997 75.49 5.45 5.45 0.00 70.04
07 APR 1997 75.49 5.18 5.18 0.00 70.31
30 APR 1997 ©75.49 4.70 4.70 0.00 70.79
15 MAY 1997 75.49 5.39 5:39 0.00 70.10
30 MAY 1997 75.49 6.03 6.03 . 0.00 69.46
06 JUN 1997 75.49 8.35 835 0.00 : 67.14
23 JUN 1997 7549 6.75 6.75 0.00 68.74
MW-56R
24 JAN 1997 75.28 No data available (active sparging)
04 FEB 1997 75.28 No data available (active sparging)
03 MAR 1997 75.28 No data available (active sparging)
15 MAR 1997 75.28 No data available (frozen)
27 MAR 1997 75.28 No data available (frozen)
07 APR 1997 75.28 No data available (active sparging)
30 APR 1997 - 7528 No data available (active sparging)
15 MAY 1997 75.28 No data available (active sparging)
30 MAY 1997 . 75.28 No data available (active sparging)
06 JUN 1997 75.28 No data available (active sparging)
23 JUN 1997 . 75.28 No data available (active sparging)
Old Navy Fuel Farm : Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations
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EA Engineering, Science, and Technology ' September 1997
Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)®
' MW-58

03 MAR 1997 69.80 6.08 6.08 0.00 63.72

15 MAR 1997 69.80 8.02 ' 8.02 -0.00 61.78

27 MAR 1997 69.80 7.90 7.90 0.00 61.90

07 APR 1997 69.80 5.82 5.82 0.00 63.98

30 APR 1997 69.80 7.75 7.75 0.00 62.05

15 MAY 1997 69.80 5.86 5.86 0.00 63.94

30 MAY 1997 69.80 5.97. 5.97 0.00 63.83

06 JUN 1997 69.80 6.07 6.07 . 0.00 63.73

23 JUN 1997 69.80 6.24 6.24 0.00 63.56

MW-61R

03 JAN 1997 75.52 5.29 5.29 0.00 70.23

04 FEB 1997 75.52 Data not available (frozen)

03 MAR 1997 75.52 : Data not available (frozen)

15 MAR 1997 75.52 Data not available (frozen)

27 MAR 1997 75.52 Data not available (frozen)

07 APR 1997 75.52 400 4.00 0.00 71.52

30 APR 1997 75.52 3.57 3.57 0.00 71.95

15 MAY 1997 75.52 4.03 4.03 0.00 71.49

30 MAY 1997 75.52 4.65 4.65 0.00 70.87

06 JUN 1997 75.52 4.92 4.92 ' 0.00 70.60

23 JUN 1997 75.52 5.29 5.29 0.00 A 70.23

. MW-62

03 MAR 1997 80.78" 8.07 8.07 0.00 72.71 .

15 MAR 1997 80.78 8.15 8.15 0.00 72.63

27 MAR 1997 80.78 8.00 8.00 0.00 72.78

07 APR 1997 © 80.78 7.99 7.99 . 0.00 72.79

30 APR 1997 80.78 7.94 7.94 0.00 72.84

15 MAY 1997 . 80.78 8.08 8.08 0.00 72.70

30 MAY 1997 80.78 8.31 8.31 0.00 72.47

06 JUN 1997 80.78 8.57 8.57 0.00 72.21

23 JUN 1997 80.78 9.32 . 932 0.00 71.46

MW-NASB-96

15 MAR 1997 73.56 2.94 2.94 0.00 70.62

27 MAR 1997 73.56 2.75 2.75 . 0.00 70.81

07 APR 1997 73.56 3.05 3.05 0.00 70.51

30 APR 1997 73.56 275 2.75 0.00 70.81

15 MAY 1997 73.56 3.04 3.04 0.00 70.52 -

30 MAY 1997 73.56 3.55 3.55 0.00 70.01

06 JUN 1997 73.56 3.85 3.85 0.00 69.71

23 JUN 1997 73.56 4.66 4.66 0.00 68.90
Old Navy Fuel Farm : : Summary Report
Naval Air Station, Brunswick, Maine . Biosparging System Operations
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EA Engineering, Science, and Technology ] September 1997
Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) | LNAPL (ft) Thickness (ft) Elevation (ft)®
MW-NASB-205 -
15 MAR 1997 71.39 675 6.75 0.00 64.64
27 MAR 1997 71.39 3.73 3.73 0.00 67.66
07 APR 1997 71.39 3.78 3.78 0.00 . 67.61
30 APR 1997 71.39 6.76 6.76 0.00 64.63
15 MAY 1997 " 7139 6.77 6.77 0.00 64.62
30 MAY 1997 71.39 6.87 6.87 0.00 64.52
06 JUN 1997 71.39 7.05 7.05 0.00 64.34
23 JUN 1997 71.39 7.74 7.74 - 0.00 63.65
MW-NASB-211
03 JAN 1997 75.55 7.86 7.86 0.00 67.69
24 JAN 1997 75.55 7.15 7.15 0.00 68.40
04 FEB 1997 75.55 Data not available (frozen)
03 MAR 1997 75.55 6.62 6.62 0.00 68.93
15 MAR 1997 75.55 8.77 8.77 : 0.00 66.78
27 MAR 1997 75.55 8.08 8.08 0.00 67.47
07 APR 1997 75.55 6.51 ' 6.51 0.00 69.04
30 APR 1997 75.55 5.14 5.14 0.00 70.41
15 MAY 1997 75.55 5.72 5.72 0.00 69.83
30 MAY 1997 75.55 6.54 6.54 0.00 - 69.01
06 JUN 1997 75.55 . 6.87 6.87 0.00 68.68
23 JUN 1997 75.55 7.41 741 0.00 68.14
MW-NASB-213 '
03 MAR 1997 76.81 5.00 5.00 0.00 71.81
15 MAR 1997 76.81 4.95 495 0.00 71.86
27 MAR 1997 76.81 4.74 4.74 0.00 72.07
07 APR 1997 76.81 4.50 4.50 0.00 72.31
30 APR 1997 76.81 3.98 3.98 0.00 72.83
15 MAY 1997 76.81 436 4.36 0.00 - 72.45
30 MAY 1997 76.81 4.92 4.92 0.00 71.89
06 JUN 1997 76.81 5.32 5.32 . 0.00 71.49
23 JUN 1997 76.81 6.21 6.21 0.00 70.60
Old Navy Fuel Farm : Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations
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Table 3-2
EA Engineering, Science, and Technology September 1997
TABLE 3-2 SUMMARY OF WATER QUALITY INDICATOR
PARAMETER MEASUREMENTS COLLECTED
FROM 3 JANUARY THROUGH 23 JUNE 1997
OLD NAVY FUEL FARM, NAVAL AIR STATION
BRUNSWICK, MAINE
4 Temperature Dissolved Conductivity Redox
Date ~ pH °C) Oxygen (mg/L) («hmos) (mV)
WP-1
03 JAN 1997 6.36 5.76 4.20 401 83
24 JAN 1997 6.02 © 481 2.61 381 110
04 FEB 1997 6.20 0.70 4.52 373 78
28 FEB 1997 No data available (frozen)
15 MAR 1997 No data available (frozen)
27 MAR 1997 ' No data available (frozen)
07 APR 1997 5.53 2.17 5.32 165 238
30 APR 1997 5.77 T 6.42 2.17 236 69
15 MAY 1997 5.48 7.59 0.65 <297 390
30MAY 1997 . 5.63 8.54 1.47 299 : 51
06 JUN 1997 5.58 9.28 . 1.68 278 128
23 JUN 1997 5.70 11.86 2.84 429 118
: WP-2
03 JAN 1997 6.06 424 2.01 ‘ 177 185
24 JAN 1997 5.90 3.55 2.12 130.7 79
04 FEB 1997 6.20 ‘ 2.70 2.70 125.2 82
28 FEB 1997 (b) 244 , 5.78 1345 (b)
15 MAR 1997 5.39 2.37 2.64 180 .70
27 MAR 1997 5.18 2.19 (a) . 159 195
07 APR 1997 5.39 3.01 ' ’ 2.48 178 191
30 APR 1997 5.95 7.16 1.02 125.7 104
15 MAY 1997 5.37 8.18 2.61 218 82
30 MAY 1997 5.67 9.51 2.82 _ 111.4 57
" 06 JUN 1997 5.47 10.11 271 168 68
23 JUN 1997 5.37 13.06 3.28 119.1 ) 147
(a) Dissolved oxygen data inaccurate.
(b) 'pH and redox probes inoperable.
NOTE: LNAPL = Light, non-aqueous phase liquid; MSL = Mean sea level.
Old Navy Fuel Farm : Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations
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. Table 3-2 (Continued)

EA Engineering, Science, and Technology : September 1997

Temperature Dissolved Conductivity Redox
Date pH °C) Oxygen (mg/L) (xhmos) (mV)
WP-3

03 JAN 1997 6.23 6.01 1.01 ‘ 51.5 292
24 JAN 1997 5.58 439 1.89 489 292
04 FEB 1997 5.50 3.10 0.94 54.4 256
28 FEB 1997 ' Data not available (frozen)

15 MAR 1997 Data not available (frozen)

27 MAR 1997 ) Data not available (frozen)

07 APR 1997 4.86 1.24 4.72 395 333
30 APR 1997 533" 7.89 5.48 42.0 438
15 MAY 1997 5.67 7.17 2.05 . 514 335
30 MAY 1997 5.23 8.32 1.80 44.7 333
06 JUN 1997 5.32 8.89 2.10 48.8 . 312
23 JUN 1997 5.23 14.13 2.85 60.3 367

WP-4

03 JAN 1997 Data not available (LNAPL present)

24 JAN 1997 Data not available (LNAPL present)

04 FEB 1997 6.00 . 3.60 4.20 194 160
28 FEB 1997 (b) 3.00 475 186 (b)
15 MAR 1997 5.19 2.59 7.92 162 307
27 MAR 1997 5.20 1.99 (a) 183 " 268
07 APR 1997 Data not available (LNAPL present)

30 APR 1997 Data not available (LNAPL present)

15 MAY 1997 5.45 9.30 2.73 149.5 238
30 MAY 1997 Data not available (LNAPL present)

06 JUN 1997 5.61 9.87 2.12 176 251
23 JUN 1997 5.64 13.95 1.25 242 157

' ' WP-5
03 JAN 1997 6.40 T 644 2.24 97.8 80
24 JAN 1997 6.11 4.54 3.16 93.5 166
04 FEB 1997 © 5.80 4.60 2.50 95.5 98
28 FEB 1997 (b) T 4.07 2.21 99.4 (b)
15 MAR 1997 4.92 3.94 5.68 100.6 64
27 MAR 1997 4.82 3.57 (@ 120 202
07 APR 1997 4.82 4.59 4.50 80.1 235
30 APR 1997 5.08 5.10 6.30 75.9 327
15 MAY 1997 5.06 7.18 0.75 . 76.7 354
30 MAY 1997 5.18 8.35 1.67 74.2 108
06 JUN 1997 5.28 891 121 721 216
23 JUN 1997 5.36 12.14 5.78 109.4 162
Old Navy Fuel Farm : Summary Report

Naval Air Station, Brunswick, Maine Biosparging System Operations
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EA Engineering, Science, and Technology ° . September 1997
: Temperature Dissolved Conductivity Redox
Date pH °C) Oxygen (mg/L) (#hmos) (mV)
WP-6
03 JAN 1997 5.76 5.38 ’ 1.76 56.3 316
24 JAN 1997 6.00 3.94 1.62 96.9 304
04 FEB 1997 5.70 3.70 2.25 ' 121.7 250
28 FEB 1997 (b) 3.52 3.08 118.7 (b)
15 MAR 1997 491 315 2.24 116.8 157
27 MAR 1997 5.13 2.96 " (a) . 134 193
07 APR 1997 4.98 1.34 3.41 79.8 443
30 APR 1997 6.89 5.15 4.87 401 412
15 MAY 1997 5.21 6.64 1.47 60.1 120
30 MAY 1997 5.42 - 1.87 1.73 87.1 212
06 JUN 1997 5.61 832 1.65 76.1 186
23 JUN 1997 5.08 11.51 2.12 137.6 175
WP-7
03 JAN 1997 Data not available (bent well riser)
24 JAN 1997 ‘ - Data not available (LNAPL present)
04 FEB 1997 : Data not available (frozen)
28 FEB 1997 . Data not available (frozen)
15 MAR 1997 Data not available (bent well riser)
27 MAR 1997 Data not available (bent well riser)
07 APR 1997 : Data not available (bent well riser)
30 APR 1997 " Data not available (bent well riser)
15 MAY 1997 Data not available (bent well risef)
30 MAY 1997 V Data not available (bent well riser)
06 JUN 1997 - Data not available (bent well riser)
23 JUN 1997 Data not available (bent well riser)
WP-8
03 JAN 1997 6.11 5.04 ’ 6.12 436 314
24 JAN 1997 6.17 3.22 7.12 403 327
04 FEB 1997 6.50 3.10 1.81 367 179
28 FEB 1997 (b) 229 9.14 416 (b)
15 MAR 1997 6.29 2.86 ° 11.90 324 3717
27 MAR 1997 5.61 2.20 (@ 368 350
‘07 APR 1997 5.43 3.30 12.14 254 464
30 APR 1997 6.67 6.44 9.52 . 276 346
15 MAY 1997 6.08 7.76 9.12 259 392
30 MAY 1997 6.56 9.95 4.42 315 342
06 JUN 1997 6.28 10.36 4.68 . 287 368
23 JUN 1997 _ 6.01 14.32 5.81 412 238
Old Navy Fuel Farm : Summary Report
Naval Air Station, Brunswick, Maine _ Biosparging System Operations
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Table 3-2 (Continued)
September 1997

Naval Air Station, Brunswick, Maine

Temperature Dissolved Conductivity Redox
Date pH °C) Oxygen (mg/L) («hmos) (mV)

WP-9
03 JAN 1997 "6.58 5.28 7.1 255 296
24 JAN 1997 = 583 2.92 8.75 244 335
04 FEB 1997 Data not available (dry)
28 FEB 1997 Data not available (dry)
15 MAR 1997 Data not available (dry)
27 MAR 1997 . Data not available (dry)
07 APR 1997 Data not available (insufficient water)
30 APR 1997 6.28 6.14 6.05 142.3 370
15 MAY 1997 6.38 7.86 3.50 141.8 431
30 MAY 1997 5.68 - 9.48 "3.65 151 380
06 JUN 1997 5.52 9.96 3.81 163 343
23 JUN 1997 Data not available (insufficient water)

WP-10
03 JAN 1997 5.41 6.06 1.12 102 344
24 JAN 1997 4.44 4.92 1.53 90.1 416
04 FEB 1997 5.40 5.90 1.26 100.4 298
28 FEB 1997 (b) 5.42 2.68 148 b)
15.MAR 1997 4.42 5.15 9.05 126.9 391
27 MAR 1997 444 4.89 (a) 132 354
07 APR 1997 442 4.55 1.86 : 113 423
30 APR 1997 4.80 5.05 3.12 73.1 403
15 MAY 1997 4.67 6.72 2.28 80.7 427
30MAY 1997 . 4.51 7.72 2.28 80.3 337
06 JUN 1997 4.98 8.32 2.39 76.5 374
23 JUN 1997 474 10.59 1.21 112.6 331

WP-11
03 JAN 1997 494 4.54 1.20 1033 318
24 JAN 1997 5.09 3.89 1.22 149 359
04 FEB 1997 . Data not available (frozen)
28 FEB 1997 Data not available (frozen)
15 MAR 1997 5.16 3.12 4.76 164 315
27 MAR 1997 4.85 2.44 (a) 176 324
07 APR 1997 5.26 2.10 222 157 420
30 APR 1997 5.63 6.54 2.16 105.2 385
15 MAY 1997 5.62 8.23 1.20 136.2 293
30 MAY 1997 5.44 8.76 3.62 147.7 161
06 JUN 1997 5.56 9.22 294 134.6 . 198

| 23 JUN 1997 5.23 12.43 2.46 156 183
oid ‘Navy Fuel Farm Summary Report

Biosparging System Operations
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EA Engineering, Science, and Technology September 1997
Temperature Dissolved Conductivity - Redox
Date pH (®)] Oxygen (mg/L) (#hmos) (mV)
WP-12
03JAN 1997 546 4.87 236 . 157 319
24 JAN 1997 Data not available (insufficient water)
04 FEB 1997 - Data not available (dry)
28 FEB 1997 (b) 1.76 8.83 116.0 (b)
15 MAR 1997 Data not available (dry)
27 MAR 1997 4.98 2.69 (a) 109 256
07 APR 1997 4.56 2.34 7.62 87.2 484
30 APR 1997 5.60 6.67 4.53 123.4 406 /
ISMAY 1997 491 7.90 181 812 265
30 MAY 1997 5.09 - 8.84 2.32 84.6 181
06 JUN 1997 5.21 9.45 2.12 83.8 236
23 JUN 1997 Data not available (dry)
WP-13
03 JAN 1997 5.83 4.20 10.86 70.6 313
24 JAN 1997 545 2.43 11.70 101.4 343
04 FEB 1997 Data not available (frozen)
28 FEB 1997 (b) 2.46 9.51 ‘ -125.0 (b)'
15 MAR 1997 Data not available (dry)
27 MAR 1997 5.04 " 1.98 (a) 102 - 324
07 APR 1997 5.11 2.78 -10.62 52.7 468
30 APR 1997 6.07 7.69 8.15 65.1 384
15 MAY 1997 5.11 8.17 7.61 _ 80.2 505
30 MAY 1997 5.45 9.71 7.64 - 787 314
06 JUN 1997 5.48 10.12 7.7 75.2 386
23 JUN 1997 6.18 14.68 5.64 124.8 295
WP-14
03 JAN 1997 6.09 4.94 2.87 90.1 332
24 JAN 1997 4.90 3.27 2.96 » 100.1 404
04 FEB 1997 6.20 3.30 3.71 119.4 267
28 FEB 1997 (b) 3.27 6.52 108.0 (b)
15 MAR 1997 4.85 3.25 3.17 109.9 394
27 MAR 1997 481 3.10 (a) 161 344
07 APR 1997 4.75 2.37 5.99 48.8 436
30 APR 1997 5.55 5.45 1.81 66.2 361
15 MAY 1997 5.44 7.92 2.29 68.9 513
30 MAY 1997 521 ] 8.84 2.39: 75.8 363
06 JUN 1997 5.31 . 9.06 2.24 71.9 394
23 JUN 1997 5.43 16.62 1.31 156 251
Old Navy Fuel Farm . Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations
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September 1997

Temperature Dissolved Conductivity Redox
Date pH (9] Oxygen (mg/L) (#hmos) (mV)
WP-15
03 JAN 1997 6.39 4.60 10.01 80.6 329
24 JAN 1997 4.74 3.07 2.68 73.0 407
04 FEB 1997 Data not available (frozen)
28 FEB 1997 (b) 3.70 12.14 - 1225 (b)
15 MAR 1997 4.51 4.12 8.76 146.8 400
27 MAR 1997 4.60 3.05 (a) 207 348
07 APR 1997 4.59 2.44 5.46 109.7 469
30 APR 1997 5.58 7.51 7.78 ' 56.0 384
15 MAY 1997 4.79 8.10 7.17 75.9 182
30 MAY 1997 5.04 9.23 2.84 78.7 381
06 JUN 1997 5.12 9.68 2.96 81.2 316
23 JUN 1997 4.85 13.37 7.22 128.2 356
WP-16
03 JAN 1997 Data not available (dry)
24 JAN 1997 Data not available (dry)
04 FEB 1997 Data not available (dry)
28 FEB 1997 Data not available (frozen)
15 MAR 1997 Data not available (frozen)
27 MAR 1997 Data not available (frozen)
07 APR 1997 5.36 2.76 8.67 104.5 ‘ 450
30 APR 1997 6.11 7.18 6.80 90.2 378
15 MAY 1997 5.83 8.56 2.86 ) 138.2 242
30 MAY 1997 Data not available (insufficient water)
06 JUN 1997 Data not available (insufficient water)
23 JUN 1997 Data not available (dry)
WP-17
03 JAN 1997 Data not available (dry)
24 JAN 1997. Data not available (frozen)
04 FEB 1997 Data not available (dry)
28 FEB 1997 Data not available (dry)
15 MAR 1997 Data not available.(dry)
27 MAR 1997 Data not available (dry)
07 APR 1997 Data not available (dry)
30 APR 1997 6.16 6.62 9.31 752 384
15 MAY 1997 Data not available (insufficient water)
30 MAY 1997 Data not available (dry) v
06 JUN 1997 Data not available (dry)
23 JUN 1997 Data not available (dry).

Old Navy Fuel Farm
Naval Air Station, Brunswick; Maine

Summary Report
Biosparging System Operations
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: : Table 3-2 (Continued)

EA Engineering, Science, and Technology . September 1997

Temperature Dissolved Conductivity Redox
Date pH °C) Oxygen (mg/L) (uhmos) (mV)
WP-18
03 JAN 1997 6.08 7.70 245 168 344
24 JAN 1997 Data not available (dry)
04 FEB 1997 ' Data not available (dry)
28 FEB 1997 (b) ' 4.54 8.29 125.9 (b)
I5MAR1997  5.38 5.48 11.97 112.1 431
27 MAR 1997 5.73 4.57 (a) 194 ' 287
07 APR 1997 5.31 4.42 8.10 60.7 408
30 APR 1997 - 6.04 7.10 4.00 86.1 344
15 MAY 1997 ’ Data not available (insufficient water)
30 MAY 1997 6.24 10.63 1.39 146.4 328
06 JUN 1997 . Data not available (insufficient water)
23 JUN 1997 " Datanot available (dry)
WP-19
03 JAN 1997 6.35 4.92 1.70 , 259 336
24 JAN 1997 4.60 2.38 2.16 211 431
04 FEB 1997 6.20 5.10 2.53 228 311
28 FEB 1997 (b) 3.70 6.05 : 213 (b)
15 MAR 1997 5.55 3.64 5.75 118.6 279
27 MAR 1997 5.43 3.92 (a) 186 214
07 APR 1997 5.61 3.77 3.99 128.2 362
30 APR 1997 5.92 807 - 4.52 173 386
15 MAY 1997 4.89 8.23 1.90 148 432
30 MAY 1997 5.86 9.58 1.28 179 338
06 JUN 1997 5.76 9.96 1.38 169 352 -
23 JUN 1997 5.46 13.75 1.68 249 261
WP-20
03 JAN 1997 6.46 4.19 .5.56 503 330
24 JAN 1997 5.06 1.36 4.98 58.3 479
04 FEB 1997 6.50 3.20 3.87 436 277
28 FEB 1997 (b) 1.70 9.84 304 (b)
15 MAR 1997 - 5.63 1.70 ' 4.97 345 347
27 MAR 1997 5.49 ' 1.70 (@ 299 289
07 APR 1997 572 - 3.67 : 6.87 254 512
30 APR 1997 5.96 6.67 3.92 0229 393
15 MAY 1997 5.81 8.54 4.08 367 398
30 MAY 1997 5.91 10.20 2.51 » 437 418
06 JUN 1997 5.94 10.36 2.89 399 401
23 JUN 1997 5.9 13.41 . 2.41 843 288
Old Navy Fuel Farm _ : : ' - Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations
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EA Engineering, Science, and Technology - ) ' . September 1997
Temperature Dissolved Conductivity Redox
Date pH (9] Oxygen (mg/L) (v#hmos) _ (mV)
' MW-43 '
03 MAR 1997 . V Data not available (frozen)
15 MAR 1997 ' Data not available (frozen)
27 MAR 1997 Data not available (frozen)
07 APR 1997 Data not available (dry)
30 APR 1997 - 758 6.62 620 40.2 283
15 MAY 1997 Data not available (insufficient water)
30 MAY 1997 Data not available (dry)
06 JUN 1997 ' Data not available (dry)
23 JUN 1997 ' Data not available (dry)
MW-44

03 JAN 1997 Data not available (lock frozen)
24 JAN 1997 5.79 3.37 1.38 89.8 124
04 FEB 1997 6.20 4.80 1.67 91.5 55
03 MAR 1997 5.56 6.64 3.68 71.2 208
15 MAR 1997 7.58 176 5.40 75.8 142
27 MAR 1997 7.06 4,95 (a) 100 61

. 07 APR 1997 4.88 1.32 2.48 52.7 402
30 APR 1997 ©5.22 6.49 3.28 54.6 434
15 MAY 1997 5.28 6.79 2.55 100.0 394
30 MAY 1997 534 8.45 2.86 73.8 77
06 JUN 1997 5.36 884 2.61 76.9 108
23 JUN 1997 6.12 -8.36 0.18 122.3 132

MW-46
03 MAR 1997 5.68 . 6.98 7.28 143.0 541
15 MAR 1997 5.36 3.67 8.20 162 407
27 MAR 1997 5.23 3.55 (a) 203 407
07 APR 1997 5.99 4.84 6.25 133.2 326
30 APR 1997 6.81 4.45 7.35 121.7 337
15 MAY 1997 5.71 595 321 146.9 610
30 MAY 1997 6.91 7.03 1.36 168 314
06 JUN 1997 6.42 7.68 2.16 176 412
23 JUN 1997 5.83 8.28 0.28 255 344
Old Navy Fuel Farm ' : Summary Report -

Naval Air Station, Brunswick, Maine Biosparging System Operations
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Table 3-2 (Continued)
September 1997

. Temperature Dissolved Conductivity Redox
Date pH (&) Oxygen (mg/L) (uhmos) (mV)
- MW-49
03 MAR 1997 6.08 6.24 1.35 76.6 36.8
15 MAR 1997 6.84 490 - 1.74 102.7 285
27 MAR 1997 581 3.75 (a) 104 355
07 APR 1997 7.27 3.74 3.62 82.1 267
30 APR 1997 8.66 5.00 2.14 84.1 217
15 MAY 1997 6.12 6.21 3.16 178 321
30 MAY 1997 6.98 6.66 2.06 106.2 172
06 JUN 1997 6.68 7.12 232 112.4 208
23 JUN 1997 6.86 7.92 0.42 222 150
MW-51
03 MAR 1997 7.10 2.24- 5.80 64.1 428
15 MAR 1997 5.62 3.60 5.69 82.5 376
27MAR 1997 7.92 1.68 (a) 96 275
07 APR 1997 6.85 1.63 4.68 52.6 331
30 APR 1997 6.82 6.11 5.01 49.6 360
15 MAY 1997 5.31 6.56 8.96 54.6 355
30 MAY 1997 5.98 6.59 - 1.61 754 341
06 JUN 1997 5.81 7.01 3.12 78.2 321
23 JUN 1997 5.97 10.1 2.15 74.7 357
, MW-54 '
03 MAR 1997 6.10 5.88 8.28 131.3 420
15 MAR 1997 3.98 5.14 7.69 131.2 439
27 MAR 1997 4.98 5.20 (a) 145 347
07 APR 1997 3.91 3.01 7.12 108.1 423
30 APR 1997 4.72 4.30 4.41 106.3 426
15 MAY 1997 6.50 6.49 3.18 229 203
30 MAY 1997 4.17 7.15 1.21 136.3 461
06 JUN 1997 5.12 7.61 2.12 169 381
23 JUN 1997 5.38 8.73 0.87 268 277
Old Navy Fuel Farm Summary Report

Naval Air Station, Brunswick, Maine Biosparging System Operations
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September 1997

v Temperature Dissolved Conductivity Redox
Date pH °O) Oxygen (mg/L) («hmos) (mV)
MW-56R
24 JAN 1997 Data not available (actively sparging)
04 FEB 1997 Data not available (actively_sparging)
03 MAR 1997 Data not available (actively sparging)
15 MAR 1997 Data not available (frozen)
27 MAR 1997 Data not available (frozen)
07 APR 1997 Data not available (actively sparging)
30 APR 1997 Data not available (actively sparging)
15 MAY 1997 Data not available (actively sparging)
30 MAY 1997 Data not available (actively sparging)
06 JUN 1997 Data not available (actively sparging)
23 JUN 1997 Data not available (actively sparging)
MW-58 .

03 MAR 1997 6.20 6.19 542, 39.2 410
" 15 MAR 1997 6.42 6.29 428 478 342 
27 MAR 1997 5.39 5.60 @ 55 392
07 APR 1997 8.13 5.37 3.20 404 226
30 APR 1997 7.80 6.18 2.60 42.5 260 ‘

15 MAY 1997 8.29 7.17 8.31 4.4 331
30 MAY 1997 6.89 7.59 1.06 51.7 49
06 JUN 1997 6.48 7.99 2.38 68.2 184
23 JUN 1997 8.01 8.36 0.54 74.3 33

MW-61R

24 JAN 1997 6.36 4.72 1.12 167 111
04 FEB 1997 Data not available (frozen)

03 MAR 1997 Data not available (frozen)

15 MAR 1997 Data not available (frozen)

27 MAR 1997 Data not available (frozen)

07 APR 1997 5.99 1.20 3.93 58.4 325
30 APR 1997 6.30 8.12 321 136 291
15 MAY 1997 6.94 10.23 4.61 86.8 331
30 MAY 1997 5.58 8.74 1.42 132.7 41
06 JUN 1997 5.86 9.04 2.84 144.1 196
23 JUN 1997 6.28 10.95 0.64 174 92

Old Navy Fuel Farm Summary Report

Naval Air Station, Brunswick, Maine Biosparging System Operations
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EA Engineering, Science, and Technology September 1997
Temperature Dissolved Conductivity Redox
Date pH °O) Oxygen (mg/L) (#hmos) (mV)
. MW-62
03 MAR 1997 5.93 6.72 7.51 71.4 382
15 MAR 1997 5.96 6.08 4.27 97.0 194
27 MAR 1997 5.24 6.19 (a) 108 226
07 APR 1997 5.14 6.03 1.86 72.1 242
30 APR 1997 7.09 7.38 2.99 73.4 190
15 MAY 1997 5.61 6.75 3.25 1117 ° 293
30 MAY 1997 5.01 6.41 1.08 82.9 161
06 JUN 1997 5.26 7.06 2.16 ‘ 86.5 194
23 JUN 1997 5.36 8.74 299 1058 - 352
MW-96
15 MAR 1997 485 .7 6.85 - 7.62 90.3 397
27 MAR 1997 . 7.30 0.77 (a) 106 311
07 APR 1997 . 6.04 2.09 9.12 82.3 380
30 APR 1997 5.81 5.00 5.96 58.9 401
15 MAY 1997 6.29 5.71 5.09 70.7 411
30 MAY 1997 5.31 ' 6.24 4.89 60.6 404
06 JUN 1997 5.38 6.39 4.28 68.4 ' 408
23 JUN 1997 5.06 7.43 ] - 4.94 81.5 459
MW-205
15 MAR 1997 7.91 2.78 5.02 54.9 267
27 MAR 1997 540 2.48 (@ 54 389
07 APR 1997 7.26 3.03 . 5.86 48.4 ‘273
30 APR 1997 7.22 6.75 5.10 62.6 335
15 MAY 1997 7.01 6.52 4.10 522 497
30 MAY 1997 6.34 8.05 221 454 306
06 JUN 1997 6.68 8.46 261 48.6 341
23 JUN 1997 5.76 10.94 1.62 54.8 332
Old Navy Fuel Farm : Summary Report

Naval Air Station, Brunswick, Maine Biosparging System Operations
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Temperature Dissolved Conductivity - ~ Redox
Date pH °C) - Oxygen (mg/L) (uhmos) (mV)
. MW-211
03 JAN 1997 - 6.13 5.09 - 1087 250 302
24 JAN 1997 5.35 5.04 6.98 177 343
04 FEB 1997 Data not available (frozen) »
03 MAR 1997 5.75 4.19 8.21 150 418
15 MAR 1997 6.71 4.67 11.36 328 o222
27 MAR 1997 5.56 2.86 (a) 256 375
07 APR 1997 4.99 ' 3.32 9.82 197 445
30 APR 1997 5.64 6.57 10.28 162 404
15 MAY 1997 5.47 7.99 9.59 120.3 402
30 MAY 1997 5.51 9.17 6.12 79.6 338
06 JUN 1997 5.62 9.34 6.01 843 ‘ 376
23 JUN 1997 4.53 13.46 8.88 1.6 371
MW-213 .
03 MAR 1997 5.93 4.10 10.12 383 - 458
15 MAR 1997 6.27 4.45 9.00 52.5 324
27 MAR 1997 5.49 2.24 (a) 50 382
07 APR 1997 5.03 4.64 7.83 36 475
30 APR 1997 6.17 8.23 6.61 335, 393
15 MAY 1997 5.28 8.04 5.07 53.8 426
30 MAY 1997 5.33 : 9.84 . 5.96 42.8 384
06 JUN 1997 5.42 9.96 5.46 64.5 396
23 JUN 1997 5.37 10.22 3.77 58.5 345
Old Navy Fuel Farm Summary Report

Naval Air Station, Brunswick, Maine Biosparging System Operations



Project: 296.0035

Revision: FINAL

) . Table 3-3

EA Engineering, Science, and Technology September 1997

TABLE 3-3 SUMMARY OF WELL POINT RISER HEAD SPACE METHANE
AND TOTAL VOLATILE HYDROCARBON CONCENTRATIONS
OBTAINED ON 23 JUNE 1997 AT THE OLD NAVY FUEL FARM,

NAVAL AIR STATION, BRUNSWICK, MAINE

Well Point Head Space Vapor Measurements (23 June 1997)
FID TVH PID TVH CH, CO, 0O,
Location | (ppm, ) (ppm, ) (%) _ ) (%)
WP-01 11.0 0.0 <0.1 00 - 213
WP-02 1,821 299 0.2 0.0 21.0
WP-03 528 849 <0.1 0.3 214
WP-04 0.0 0.0 <0.1 0.0 20.7
WP-05 5.8 8.9 <0.1 1.0 20.3
WP-06 - 772 149 <0.1 0.0 21.2
WP-07 7,812 342 .32 03 20.7
WP-08 0.0 0.0 <0.1 0.0 20.7
WP-09 0.0 00 <0.1 0.0 20.7
WP-10 13.2 20.1 <0.1 1.7 20.6
WP-11 0.0 0.0 <0.1 0.0 20.7
WP-12 281 6.0 <0.1 0.0 21.7
WP-13 1369 352 <0.1 00 - 21.7
WP-14 9.3 342 <0.1 1.9 19.9
WP-15 13.9 - 59 <0.1 1.2 20.7
WP-16 34 462 <0.1 0.8 20.5
WP-17 2.8 32 <0.1 0.0 20.5
WP-18 4.6 2.7 <0.1 22 19.9
WP-19 109 © 562 <0.1 0.0 21.5
“WP-20 27 100 <0.1 1.6 20.2
NOTE: FID response expressed as ppm, except where noted.
Atmospheric oxygen approximately 21.8 percent.
Methane detection limit was 0.1 percent.
FID = Flame ionization detector.
. PID = Photoionization detéctor
TVH = Total volatile hydrocarbons.

Old Navy Fuel Farm . Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations
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EA Engineering, Science, and Technology September 1997

TABLE 3-4 SUMMARY OF FIELD MEASUREMENTS OF TOTAL VOLATILE HYDROCARBONS AT WELL POINT RISERS
FROM 1 JANUARY TO 30 JUNE 1997 AT THE OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE

24 JAN 1997 | 4 FEB 1997 26 FEB 1997 27 MAR 1997 7 APR 1997 30 APR 1997

PID TVH PID TVH FIDTVH | PIDTVH | FIDTVH | PIDTVH | FIDTVH | PIDTVH | FIDTVH | PID TVH
Location (ppm.) (ppm,) (ppm,) (ppm,) (ppm,) (ppm,) (ppm,) (ppm,) (ppm,) (ppm,)
WP-1 No data® 16.2 11.6 42 - 00 - 0.0 0.9 0.0 0.8 0.0
WP-2 No data® 375 1,650 280 1,600 200 - 847 225 2,340 280
WP-3 No data® - 135 266 59.8 80 20 88 0.6 59.9 17.1
WP-4 160 245 550 122 200 23 265 70.1 2,204 281
WP-5 No data® 71 240 25.8 70 20 1.8 0.0 2.4 0.0
WP-6 No data® 308 61.3 13.1 25 6.0 18.0 2.5 2.6 0.0
WP-7 530 660 1,580 330 2.0% 670" 5.0% 702. 3,210 370
WP-8 15 70 72.8 11.2 13 1.0 2.2 . 0.0 6.8 0.0
WP-9 5 09 130 27.8 41 9.0 48.2 17.6 34 0.0
WP-10 6 49.9 6.0 1.6 26.2 5.0 0.8 0.0 0.6 0.0
WP-11 440 402 2,020 290 1,700 330 7.1 0.0 21.0 0.0
WP-12 481 582 4,000 390 699 100 448 6.1 32.1 3.6
WP-13 453 520 2,040 260 1,250 215 631 165 3,201 306
WP-14 92 4.7 - 322 7.7 20.1 3.7 0.8 0.0 0.6 0.0
WP-15 25 2.3 8.1 22 36.0 6.7 26.6 22 2.0 0.0
WP-16 105 2.7 243 50 0.0 0.0 0.3 0.0 2.0 0.0
WP-17 0.0 1.6 0.0 0.0 0.0 0.0 0.9 0.0 3.1 0.0
WP-18 0.0 1.0 0.0 0.0 0.0 0.0 - 0.7 0.0 0.7 0.0
WP-19 3.0 39.6 2.0 0.0 11.2 1.5 2.1 0.0 411 12.9
WP-20 0.0 1.5 0.0 0.0 0.0 0.0 1.1 0.0 3.8 0.0
(a) Due to low temperature, batterics in MiniRae® died, unable to do reading.
(b) Polyvinyl chloride cap was not on well point.
NOTE: FID = Flame ionization detector.

PID = Photoionization detector.
TVH = Total volatile hydrocarbons.
Old Navy Fuel Farm - Summary Report

Naval Air Station, Brunswick, Maine Biosparging System Operations
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September 1997

EA Engineering, Science, and Technology

Naval Air Station, Brunswick, Maine

15 MAY 1997 30 MAY 1997 6 JUN 1997 23 JUN 1997
FID TVH PIDTVH | FIDTVH PID TVH FID TVH PID TVH FID TVH PID TVH
Location (ppm,) (ppm,) (ppm,) (ppm,) (ppm,) (ppm,) (ppm,) (ppm,)
WP-1 64.2 0.4 192 5.9 52.1 31.8 11.0 0.0
WP-2 1,899 193 1.6% 121 3,406 269 1,821 299
WP-3 120 16.2 2,894 76.8 311 85.2 528 84.9
WP-4 4,703 335 99.9% 86.4 1.6% 1,752 0.0® 0.0®
WP-5 26.2 1.8 1,254 28.9 24.1 83.2 5.8 89
WP-6 2.0 0.5 232 8.1 42.1 8.2 77.2 149
WP-7 20.0% 910 10.7 487 1.8% 604 7,812 342
WP-8 54.2 6.1 438 21.3 27.8 18.1 0.0® - 0.0®
WP-9 84.2 12.0 13.7 75.9 1.4 31.6 0.0® 0.0®
WP-10 0.6 0.4 4.3 6.8 0.0 46.1 13.2 20.1
WP-11 90.5 6.0 1,611 242 13.2 52.6 0.0® 0.0®
WP-12 154 0.7 353 10.8 335 33.1 28.1 _ 6.0
| wp-13 12% 483 10.0% 538 4,891 343 1,369 35.2
WP-14 23 0.4 7.6 3.8 0.0 672 93 34.2
WP-15 0.4 0.0 277 13.8 0.0 25.1 13.9 5.9
WP-16 0.0 0.0 . 0.0 5.8 7.4 11.7 3.4 46.2
WP-17 10.3 0.0 0.0 4.7 18.1 52 2.8 3.2
WP-18 1.4 0.4 129 8.4 0.0 572 4.6 2.7
WP-19 1,090 47 602 6.7 138 52.1 109 56.2
WP-20 42.4 0.4 80.1 5.8 3.3 - 289 2.7 100
Old Navy Fuel Farm Summary Report

Biosparging System Operations
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TABLE 3-5 SUMMARY OF TOTAL AND DEGRADER MICROBIAL
POPULATIONS MEASURED IN GROUND-WATER SAMPLES COLLECTED
AT WELL POINTS ON 8 AUGUST 1996, 5 DECEMBER 1996, AND 25-26 JUNE 1997

OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE .

8 August 1996 5 December 1996 " 25-26 June 1997
Total Total Total )
(CFU/ Degrader (CFU/ Degrader (CFu/ Degrader
Location mL)® (CFU/mL)® mL)® (CFU/mL)® mL)® (CFU/mL)®
WP-1 6.0 x 10° 2.9 x10° 4.4 x 108 1.1 x 10° 2.7 x 10° 4.3 % 10*
WP-2 3.2x10° 2.5x10° 5.9 % 10° 3.6 x 10° 8.0 x 10* 2.8 x10°
WP-3 1.5 x 108 9.2 x 10° 3.4 x 10¢ 22 x10* 8.3 x 10° 1.4 x 10*
WP-4 . 5.3 x 10* 6.3 x 10* 7.3 x 10* 1.0 x 10* 5.6 x 10° 8.9 x 10°
WP-5 7.1 x 10° 7.5 x10° 1.3 x 10° 2.7 x10* 6.3 x 10° 9.4 x 10*
WP-6 1.6 x 105 6.8 x 10° 5.5x10° 5.8 x 10° 3.6 x 10° 4.9 x 10*
WP-7 3.0x 10° 1.0 x 10° 4.1 x 108 1.2 x 10° 3.6 x 10° 2.5 %10
WP-7-DUP NS NS NS NS 4.7 x 105 3.0 x10°
WP-8 49 x10° 22 x10° 7.7 x 10° 1.3 x 10* 1.2 x 10° 2.9 x 10°
WP-9 3.2x10° 42 x 10° 1.6 x 10° 1.2 x 10° 5.9 x 10° 5.2 x 108
WP-10 1.4 x 10° 1.9 x 10° 7.4 x 10° 1.3 x 10 6.6 x 10° 1.0 x 10°
WP-11 8.7 x 10* 1.6 x 10° 5.4 x 10° 7.6 x 10* 1.1 x 10° 53 x10°
WP-11-DUP NS NS NS NS 5.8 x10° 8.2 x 10
WP-12 4.7 x 10 4.5 x 10° 4.9 x 10° 8.3 x 10° NA NA
WP-13 8.9 x 10* 8.8 x 10* 3.0 x 10° 9.3 x 10° 1.4 x 107 9.4 x 10°
WP-14 8.9 x 10° S L1 x10% 6.1 x 10* 1.1 x 10* 1.2 x 108 7.6 x 10°
WP-15 3.3 x10% . 1.1 x 10° 3.5 % 10° 1.8 x 10° 3.7 x 10 3.4 %104
WP-16 NA NA NA NA NA NA
WP-17 NA . NA NA 'NA NA NA
WP-18 32x10° 22 x 10° 3.3 x10° 5.0 10° NA NA
WP-19 7.4 x 10° 7.1 x 10° 1.5 x 108 5.6 x 104 43 x10° 3.4 x10*
WP-20 3.7 x 108 3.0 x 108 6.0 x 10° 5.3 x 10° 1.4 x 10° 3.6 x 10°
Average 6.9 x 10° 54 x10° 1.1 x 108 6.8 x 10° 2.3 x 108 1.1 x 10°
(a) CFU/mL indicates colony forming units per milliliter of ground water.
gr
‘NOTE: NA = Data not available (well point dry).
* NS = Notsampled. .
DUP = Duplicate sample.
Old Navy Fuel Farm Summary Report
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: Table 3-6
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TABLE 3-6 SUMMARY OF BIODEGRADATION INDICATOR PARAMETERS AND NUTRIENTS
MEASURED IN GROUND WATER FROM 8 AUGUST 1996 THROUGH 26 JUNE 1997
- OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE
Baseline Biodegradation First Interim Biodegradation Second Interim Biodegradation
Indicator Parameters Indicator Parameters Indicator Parameters
8 August 1996 5 December 1996 . 25-26 June 1997
Total Organic Sulfate | Nitrate | Total Organic Sulfate | Nitrate | Total Organic Sulfate Nitrate
Location Nitrogen CN | CP | (mglL) (mg/L) Nitrogen CN | C:P | (mg/L) | (mg/L) Nitrogen CN | C:P | (mg/L) (mg/L)
WP-01 9.1 9 NA 38.0 (<0.1U) 492 1 NA 1700 10.0 144 3 NA 5.1 (<0.05U)
WP-02 19.9 8 750 60.0 22 7.7 4 NA 25.0 7.0 33 6 NA 0.8 (<0.05U)
WP-03 344 10 875 10.0 22 28.4 1 NA 42.0 55. 2.1 5 NA 6.4 1.10
WP-04 0.8 914 NA (<0.1U) 33 0.5 4 NA 75.0 5.0 1.3 50 650 9.5 (<0.05U)
WP-05 1.7 16 © NA 33.0 (<0.1U) 10.6 2 NA 20.0 8.7 49 7 NA 3.0 (<0.05U)
WP-06 6.6 7 NA - 75 (<0.1U) 14.5 2 NA 43.0 45 2.7 12 NA 72 (<0.05U)
WP-07 6.0 6 NA 25 (<0.1U) 5.3 7 NA  100.0 52 41 9 NA . 530 (<0.05U)
WP-08 1.8 18 NA 120.0 (<0.1U) 1.2 16 NA 1400 9.5 23 13- NA 120.0  (<0.05U)
WP-09 1.2 13 NA 800 29.0 0.6 8 NA 1180 6.2 09 20 NA 59.0 2.90
WP-10 3.2 16 NA 400 °  (<0.1U) 1.9 10 NA. 230 33 1.6 21 NA 22.0 (<0.05U)
WP-11 5.6 8 NA 48.0 1.1 25 7 NA 45.0 5.5 7.1 10 NA 5.2 0.08
WP-12 10.0 6 NA 45.0 22 0.6 30 NA 95.0 5.0 Data not available; well dry
WP-13 114 11 NA (<01U) 1.1 1.0 6 NA 400 7.5 5.5 3 NA 30.0 0.05
WP-14 1.6 81 NA 25.0 (<0.1U) 24 4 NA 20.0 7.0 23 6 NA 30.0 (<0.05U)
" WP-15 24.5 7 600 10.0 22 63.2 1 180 1900  11.0 29 9 NA 51.0 0.13
WP-16 Data not available; well dry Data not available; well dry Data not available; well dry
WP-17 Data not available; well dry ) Data not available; well dry Data not available; well dry
WP-18 2.7 115 NA 38.0 11.0 1.0 15 NA 43.0 6.0 Data noi available; well dry
WP-19 4.4 55 NA 35.0 (<0.1U) 5.0 5  NA 30.0 5.5 38 6 NA 45.0 (<0.05U)
WP-20 1.6 5 NA 78.0 (<0.1U) 1.0 6 NA 1400 8.0 33 3 NA  320.0 2.30
NOTE: C:N = Carbon to nitrogen ratio. ‘
C:P = Carbon to phosphorous ratio.
NA = Not applicable.
U =  Not detected. Sample quantitation limits are shown as (<___U).
Old Navy Fuel Farm . : Summary Report
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TABLE 3-7 SUMMARY OF ANALYTICAL RESULTS FOR GROUND-WATER SAMPLES COLLECTED
24-26 JUNE 1997 AT THE OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE

Sample Location

Compound WP-01 WP-02 WP-03 WP-04 WP-05 WP-06 WP-07 WP-07-DUP - WP-08
VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8020 (1.g/L)

Benzene (<1U) 3 (<1U) 3 55 (<1U) (<1U0) (<1U) <1U)
Toluene (<1U) 13 (<1U) 10 1,700D t<] U) (<1U) (<1U) (<1U)
Ethylbenzene (<10) 81 (<1U) 94 1,100D (<10) (<1U) (<10) (<10)
Total xylenes (<10) 450 . (<1U) 530 8,500D (<1U) (<1U) (<10) (<1U)
Total BTEX ND 547 ND 637 11,355 ND ND ND ND
MTBE (<1U) (<1U) 1 -1 (<1U) (<1U) (<1U) (<1U) (<10)
TPH BY DHS-HETL METHOD 4.2.17 (ug/L) )

TPH-GRO 260 4,200 130 16,000 15,000 210 4,000 2,100 1,600
TPH BY DHS-HETL METHOD 4.1.25 (ng/L)

TPH-DRO 1,800 23,000D 440  12,000,000D 2,700D - 450 1,200 2,300D® 2,400D

(a) Reanalysis outside of holding time performed to meet method requirements.

NOTE: Well points WP-12, WP-16, WP-17, and WP-18 were dry and active spdrgMg at MW-56R; thus, no samples were collected.

BTEX = . Benzene, toluene, ethylbenzene, and total xylenes.
DHS-HETL = State of Maine Department of Human Services—Health and Environmental Testing Laboratory.
MTBE = Methyl tertiary-butyl ether. :
TPH-GRO = Total petroleum hydrocarbons-gasoline range organics.
TPH-DRO = Total petroleum hydrocarbons-diesel range organics.
NA = Analysis not completed due to insufficient sample.
ND = No detected BTEX compounds. )
D = Indicates compound identified at secondary dilution factor.
U = Not detected. Sample quantitation limits are shown as (<___U).
Old Navy Fuel Farm Summary Report

Naval Air Station, Brunswick, Maine

Biosparging System Operations
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- EA Engineering, Science, and Technology September 1997

Sample Location

Compound WP-09 WP-10 WP-11 WP-13 WP-14 WP-15 WP-19 WP-20 Trip Blank | Rinsate Blank
VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8020 (ug/L) }
Benzene (élU) 34 320 12 <10) (<1 (<1U) (<1U) (<1U) <1y
Toluene (<1U) 26 6,700D 270 I 1 4 4 ‘ 2 (<1U) (<1U)
Ethylbenzene (<1U) 9 72 3 (<10) (<1U) (<1 (<1U) (<1U) (<1U)
Total xylenes (<1U) 4] 335 15 (<1U) (<10) <1y (<10) (<1U) (<1U)
Total BTEX ND 110 7,427 300 1 1 4 2 ND ND
MTBE (<1U) (<1U) 2 (<1U) (<1U) (<10) (<1U) (<1U) <1 (1.0U)
TPH BY DHS-HETL METHOD 4.2.17 (u.g/L)
TPH-GRO 4 110 310 9,100 430 (<25) 160. 1,000 (<250U) NR. (<25U)
TPH BY DHS-HETL METHOD 4.1.25 (ug/L)
TPH-DRO ? NA 470 12,000D 290 280 570 400 370 NR (<50U)

NOTE: NR = Analysis not required.

Sample Location
Compound | MW-44 | MW-49 | MW-51 | MW-54 | MW-58 [ MW-61R | MW-62 MW-211 MW-213 | MW-213 DUP | Rinsate Blank

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8020 (ug/L) .
Benzene (<IU) (KIU) (<IU) = (<1U)  (<1U) (<IU)  (<KIU) 510D (<1U) (<1U) (<1U)

Toluene (<1U) 2 (<1U) (<1U) (<1U) 1 (<1U) 20,000D (<1U) (<1U) 3
Ethylbenzene (<1U) (<1U) (<1U) (<10) (<1U) (<1U) (<1U) 200 (<1U) (<1U) (<1U)
Total xylenes (<1U) (<1U) (<1U) (<10) (<1U) (<10) (<10) 950 <1U) <1U) (<10)
Total BTEX ND 2 ND ND ND 1 ND 21,660- ND ‘ND 3
MTBE . <1U) | (<1U) (<1U) (<1U) (<1U) (<1U) (<10) (<1U) <1W) (<1U) (<1U)
TPH BY DHS-HETL METHOD 4.2.17 (g/L) :

TPH-GRO (<25U) (<25U) (<25U) (=25U) (<25U) 32 (250) 24,000 (<25U) 28 (<25U)
TPH BY DHS-HETL METHOD 4.1.25 (:g/L)

TPH-DRO' 56 140 52 230 100 320D 58 3,000D 180 . 140 (<50U)

Old Navy Fuel Farm Summary Report

Naval Air Station, Brunswick, Maine Biosparging System Operations
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TABLE 3-8 SUMMARY OF ANALYTICAL RESULTS FOR FERROUS IRON
AND MANGANESE CONCENTRATIONS IN GROUND-WATER SAMPLES
COLLECTED 25-26 JUNE 1997 AT THE OLD NAVY FUEL FARM,
NAVAL AIR STATION, BRUNSWICK, MAINE

25-26 June 1997
Ferrous Iron Manganese
Location (mg/L) (mg/L)
WP-1 16.0 0.3
WP-2 6.0 0.1
WP-3 0.20 0.1
WP-4 5.0 0.6
WP-5 5.0 0.0 )
WP-6 3.0 0.1
WP-7 6.0 0.4
WP-8 - 0.16 1.3
WP-9 0.48 0.0
WP-10 2.77 0.6
WP-11 4.0 0.0
WP-12 | NA NA
WP-13 14.0 0.0
WP-14 9.0 1.0
WP-15 1.07 0.0
WP-16 NA NA
WP-17 NA NA
WP-18 NA NA \'
WP-19 3.10 0.0
WP-20 0.02 0.1
NOTE: NA = No data; insufficient volume of ground water in well point.

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Summary Report
Biosparging System Operations
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Table 3-9
September 1997

TABLE 3-9 SUMMARY OF ANALYTICAL RESULTS FOR GROUND-WATER SAMPLES
COLLECTED FROM 10 JUNE 1996 TO 26 JUNE 1997 AT THE OLD NAVY FUEL FARM,

NAVAL AIR STATION, BRUNSWICK, MAINE

Parameters
Total Total
Date Benzene | Toluene | Ethylbenzene | Xylenes | BTEX MTBE TPH-GRO TPH-DRO
WP-01
7-8 AUG 1996 (319)] 2.1 <10) 12.0 14.1 16 77 1,000
4-5 DEC 1996 (<1v) <1y (<1U) 22 22 1U) 3,300 750
24-25 JUN 1997 (<1U) (<1U) (<10) (<1U) ND (<1U) 260 1,800
: WP-02
7-8 AUG 1996 5.6 34 94 940 623.6 34 4,200 16,000
24-25 JUN 1997 3 13 81 450 547 (<1U) 4,200 23,000D®
WP-03 )
7-8 AUG 1996 17 72 1.3 3.1 93.4 1.3 140 410
4-5 DEC 1996 (<1U) 2.6 (<1U) 5.1 7.7 (<1U) 4,100 670
24-25 JUN 1997 (<1U) (<10) (<1U) <1U) ND 1 130 440
WP-04
7-8 AUG 1996 1.6 38 7.5 15.5 28.4 31 890 1,300
24-25 JUN 1997 3 -10 94 530 637 1 16,000 12,000,000D
WP-05
7-8 AUG 1996 12 740® 700 4,300® 5,752 14 9,000 1,000
4-5 DEC 1996 17 240 350 2,420 3,027 8.7 4,800 (<50U)
24-25 JUN 1997 55  1,700D 1,100D 8,500D 11,355 (<1U) 15,000 - 2,700D
WP-06
7-8 AUG 1996 (<1U) 38 (<1U) 37 7.5 32 31 150
-4-5 DEC 1996 <1U) 29 (<1U) 1.4 43 <1U) 20 (<50U)
24-25 JUN 1997 (<tU) (<1U) (<1U) (<1U) ND (<1U) 210 450
WP-07
7-8 AUG 1996 (<1U) 12.0 6.0 49.2 67.2 9.9 2,500 680
24-25 JUN 1997 (<1U)  (<1U) (<1U) (<1U) ND (<1U) 4,000 1,200
WP-08
7-8 AUG 1996 15 6.4 1.5 6.1 29.0 29 220 480
4-5 DEC 1996 (<1U) <1U) (<1U) 1.3 1.3 (<1U) 270 150
24-25 JUN 1997 <1U) (<1U) <1U) (<1U) ND (<1U) 1,600 2,400D

(a) Chromatographic patterns indicated the presence of
retention time range.
(b) Reanalysis due to low surrogate recovery.

a heavy petroleum product, much of which eluted beyond the DRO

NOTE: BTEX = Benzene, toluene, ethylbenzene, and total xylenes.

: MTBE = Methyl tertiary-butyl ether.
ND =" Not detected.
D = Indicates compound identified at secondary dilution factor.
TPH = Total petroleum hydrocarbons; GRO = Gasoline range organics; DRO = Diesel range organics.
(<_U) = Compound not detected above method detection limit shown.
Results reported in ng/L.

Old Navy Fuel Farm- Summary Report

Naval Air Station, Brunswick, Maine
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Parameters
Total Total
Date Benzene | Toluene | Ethylbenzene | Xylenes | BTEX MTBE TPH-GRO TPH-DRO
WP-09
7-8 AUG 1996 1.0 54 1.3 8.7 16.4 130 93 89
4-5 DEC 1996 (<1U) (<1U) (<1U) 1.0 1.0 (<1U) 730 (<50U)
24-25 JUN 1997 <1U) . (<1U) (<1U) (<1U) ND (<1U) 110 NA
WP-10
7-8 AUG 1996 31 46 17 72 166 49 550 420
4-5 DEC 1996 (<1U) 4.0 2.0 13.6 19.6 (<1U) 130 (<50U)
24-25 JUN 1997 34 26 9 41 110 (<10) 310 470
» WP-11
7-8 AUG 1996 78 3,000 170 750 3,998 51 5,500 3,600
4-5 DEC 1996 9.9 220 1.7 38 269.6 (<1U) 3,400 220
24-25 JUN 1997 320  6,700D 72 335 7,427 2 9,100 12,000D
WP-12
4-5 DEC 1996 (<1U) 190 9.1 392 591.1 (<1U) 870 390
WP-13
7-8 AUG 1996 15 380 56 315 766 89 2,200 580
4-5 DEC 1996 (<10) (<1U) (<1U) 57 57 - (<1U) 950 3,100
24-25 JUN 1997 12 270 3 15 300 (<1U) 430 : 290
WP-14
7-8 AUG 1996 (<1U) 10 (<1U) 4.5 14.5 1.6 34 140
4-5 DEC 1996 <1y (<10) (<1U) (<1U) ND - (<1U) 15 62
24-25 JUN 1997 (<1U) 1 (<1U) (<10) 1 (<1U) (<25U) 280
WP-15
7-8 AUG 1996 5.5 19 1.7 7.6 338 2.0 47 500
4-5 DEC 1996 (<1U) (<1U) <1U) (<1U) ND (<1U) (<10U) 66
24-25 JUN 1997 (<1U) 1 (<1U) (<1U) 1 (<1U) 160 570
WP-16
4-5 DEC 1996 <1U) 1.2 (<1U) 1.3 2.5 (<1U) 11 (<50U)
WP-18
7-8 AUG 1996 (<1U) 7.8 (<1U) 38 11.6 (<10) 22 75
4-5 DEC 1996 1) - 1.6 (<1U) 1.5 - 3.1 (<1U) 35 (<50U)
WP-19
7-8 AUG 1996 - (<1U) 3.4 (<1U) 1.2 4.6 3.9 260 100
4-5 DEC 1996 (<1U) 1.2 (<10 2.6 3.8 (<1U) 1,100 210
24-25 JUN 1997 (<1U) 4 (<1U) (<1U) 4 (<1U) 1,000 400
(c) Chromatographic pattern indicated the presence of more than one petroleum product. This sample had responses which
eluted before and after the DRO retention time range.
NOTE: NA = Not analyzed; insufficient water.

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Summary Report

Biosparging System Operations



EA Engineering, Science, and Technology

Project: 296.0035
Revision: FINAL
Table 3-9 (Continued)
September 1997

Parameters
Total Total
Date Benzene | Toluene | Ethylbenzene | Xylenes | BTEX MTBE TPH-GRO TPH-DRO
WP-20 . .. .
7-8 AUG 1996 1.0 7.2 1.0 6.3 15.5 3.6 310 73
4-5 DEC 1996 (<1U) 1.2 (<1U) 3.6 4.8 (<1U) 14 (<50U)
24-25 JUN 1997 (<1U) 2 (<1U) (<1U) 2 (<1U) (<25U) - 370
MW-44
10 JUN 1996 (<1U) (<1U) (<1U) (<1U) ND (<1U0) (<50U) (<100U)
7-8 AUG 1996 (<1U) 25 - (<1U) 1.1 3.6 (<1U) 16 (<50U)
4-5 DEC 1996 (<10) (<1U) (<1U) <10y ND (<1U) 110 290
24-25 JUN 1997 ~ (<1U) (<1U) (<1U) (<1U) ND (<1U) (<25U) 56
MWwW-49 :
10 JUN 1996 (<1U) (<1U) (<1U) (<1U) ND (<1U) (<500) (<50U)
4-5 DEC 1996 (<1U)v (<1U) (<1U) (<1U) ND (<1U) (<10U) 110©@
24-25 JUN 1997 (<1U) 2 (<1U) (<10) 2 (<1U) (<25U) 140
MW-51
10 JUN 1996 (<10) (<1U) (<tU) (<1U) ND 2.1 (<50U) (<100U)
7-8 AUG 1996 (<1U) 1.2 (<1U) (<1U) 1.2 4.8 14 (<50U)
4-5 DEC 1996 (<1U): (<10) (<1U) (<1U) ND (<1U) (<10U) (<50U)‘°’
24-25 JUN 1997 - (<1U) (<1U) (<1U) (<1U) ND (<10) " (<250) 52
MW-54 ’
10 JUN 1996 (<1U) (<1U) (<1U) (<1U) ND (<10) (<50U) (<100U)
4-5 DEC 1996 (<1U) (<10) 1.2 (<10) 1.2 (<1U) 15 260©
24-25 JUN 1997 (<1U) ND (<1U) (<1U) ND (<1U) (<25U) 230
' MW-56 o
10 JUN 1996 (<1U) 1.8 (<1U) 1.0 2.8 (<10) 44 56
MW-58
10 JUN 1996 (<1U) (<1U) (<1U) (<1U) ND (<1U) " (<50U) (<100U)
4-5 DEC 1996 (<1U) (<1U) (<1U) (<1U) ND (<1U) . (<10U) 230@
24-25 JUN 1997 (<1U) (<1U) (<1U) (<1U) ND (<10) (<25U) 100
MW-61R
24-25 JUN 1997 (<1U) ! (<1U) (<1U) 1 (<1U) 32 3200
MW-62
10JUN 1996 (<1U) <1U) (<1U) (G318)] ND (<1U) (<50U) (<100U)
4-5 DEC 1996 (<10) 1) (<10) (<1U) ND (<1U) 11 52
24-25 JUN 1997 (<1U) (<1U) (<1U) (<1U) ND (<10) (<25U) 58
MW-211
4-5 DEC 1996 1,300®  12,000® 250 2,770 16,320 120 30,000 6,700©
24-25 JUN 1997 510D 20,000 -200 950 21,660 (<10) 24,000 3,000D
MW-213
4-5 DEC 1996 (<1U) (<1U) 2.0 (<1U) 2.0 (<1U) 100 66D
24-25 JUN 1997 (<1U) (<1U) (<1U) (<1U) ND (<1U) (<25U) ‘ 180
Old Navy Fuel Farm Summary Report

Naval Air Station, Brunswick, Maine

Biosparging System Operations
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'FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS |

EA Engineering,
Science, and
Technology

Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: () \/C ‘AV‘a OC,

Date: //3// C]7

Time:

" Weather: Sin¢ic 5leed 307 R Ay

Equipment: /\ .;.:('\f,.f' \(: t\ nterc \aaP) TRr s
quip N i z | C

Depth to Depth to Temperature Dissolved Conductivity | Redox-
Location | Water (ft) | Product (ft) pH | °F Oxygen(mg/L) ~ (phmos) (m\;) Comments
WP-1 355 X% | 5.6 4. 20 ol 33
WP-2 9100 | —— ek | Y 2.¢ 17777 |55
wes | 355 | —~ L33 Lol | ) o) =575 [R9D
wes 15,05 |H55 |
WP-5 S\\(i() XS (milé/ QQ?’ N 7? 50
WP-6 = ?(\ — s TS558 [ 7 BV S
WP-7 152 400 PbAt P casy Neg
WP-8 445 | —— G 9.6 b/ 456 3/
weo |92 | T 693625 {9 | 259 |oge
weo | AT —~ 9% |k ¢t [ /2 Lol |39y
WP-11 4 571 — |9 "15‘{ LA (¢33 |34
wp-12 |G O3 — |99t | 457 S Se (IsT 319
WP-13 H70 1 —— 15351 4.2 10. 5 10.¢. |33 |- mrone
wpd  |[5.00 | — il 477 | 257 | 9¢.i [Rax Y 7
weis | Y75 — |e3al vee i 50 307
wpas | TORY | | S .
WP-17 ﬁ (Y , — — —
weas | 452 | —— licei[799 [ 2w g vy
wew |03 | T s Yz T r7e | 259 Boe
| WP-20 477 — LYY 5.5k 965 55
EA 5120 0794-7 ,
' Page 1 of 2
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Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel:

Date: Time: "
" Weather: Equipmem: "
Depth to Depth to Temperature Dissolved Conductivity | Redox
Location Water (ft) | Product (ft) pH (°F) Oxygen(mg/L) (phmos) (mV) | Comments
. </ Il [t (o) - N v
my-T | 78 | — [(i3]967 (.57 | 250 [360omemn
; /7
My, -49 {((C:‘é--. "/ﬁ‘?_(;’\
EA 5120 0794-7
- Page 2 of 2
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Science, and
Technoiogy

EA Engineering,

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System '

' || EA Personnel: O YC U\/\ 0C Date: // LQ/Q 7 Time: : "
" Weather: /OOJ- w’a n(/Q\;, : Equipment: /’\L,«Ar_g(ab Lntecfice PC_Qb‘Q "
Depth to Depth to Temperature Dissolved Conductivity | Redox
Location | Water (ft) | Product (ft) |. pH °F Oxygen(mg/L) (uhmos) (mV) | Comments
WP-1 HI51 — oo 9.9 2010380 Tuol >
w2 (5. 75| — |44 2.9 9.1 0,037 | 7
wes 420 | —  5594.%9 | 1895 | .55 [25a
WP-4 L.0S | 5.6% —f —
wps  |5.955| — Cil | 457 [306 (50939 | we |
WP-6 ool | — L.o0| 3.99 | 14D C.Cq,9 | 37
WP-7 5,90 | 530 — | » —
wps |51 — 71522 | 79 | n503 (327
wpo (.73 | — 553 2.9 S 795 | gyl 335
wpo |S. | quy] 499 1 .53 | p.o%0 | 4/6
WP-11 5.2 | - S| 357 13 | 0./45 | 359
‘WP-12\ 7925 - (NS uF € chent ol .
wes |57 | = 9% 243 | 1L 70| Ogly 343
wpis b D/ — (99| > A2 | 29 | olco! |Ho?
wpis (5.7 7 — 979 30> 28| 0072|407
WP-16 Ho, 44 270 - —
WP-17 FFCJ;LN\ - tcel C nlnsideo™ [Puc Cas, Cic:t)h;.:if: f:ﬂka coetl
WP-18 | de ol .70 | T = T
WP-19 Cjn# — 400 .35 | 2.6 oA |73/
wen Be3| — Bolise | 595 (0,053 5%
EA 5120 0794-7
ik L)l Crore u(& . Page 1 of 2
Q%Q.{)r’r\@ﬂ* r*\»{o a’tah'y

¥ hadde breal heewih e vn well poont winodegiab
J ( y



FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

® EA E>ngineering, l
Science, and
Technology - l

" EA Personnel: Date: / / 2—‘// C/‘ 7 Time: "
" Weather: Equipment: : " .
Depth to Depth to - Temperature Dissolved Conductivity | Redox l
Location Water (ft) | Product (ft) pH (°F Oxygen(mg/L) (phmos) (mV) | Comments
w705 = 1339 5.04 |¢.9% |o0777 393 ¥ |

Mw 4y 2 A0 | —— 5 337 | /35 [6.055 Y

M bAl52 T — 1634 472 (@ iQ |G iw? [I/1

Muw -SU4 %5('

EA 5120 0794-7 . .
¥ U(JV7S.4\"06\ hya‘?uja Carbm\od‘o(‘ w@“{()an\
'S actw ‘3\}' 5(@\*3;;«\(]'
X LrnalRein Fess X, ASSoonoy g C{me Lol

toptan ’LU«%M ;;bg;{-zb X,

Page 2 of 2



EA Engineering,

. ®
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: /) 15<£

Date: Q’/q’/7?

Time:

Weather: )\ 579 <, Equipment: Ana b L anerddre Aol
| 2 an}y quip /J}@_\‘__[% Abee pirghe ”
: l » Depthto | Depth to Temperature Dissolved Conductivity | Redox
_ Location | Water (ft) | gduct (ft) pH (°F) (1_xygn(mg/L) (uhmos) | (mV) Commci
WP-1 4471 — e | ] 952 | 373 |78
WP-2 5538 - Ny o'll’]' X7} NEYe ¥
we3  (H jsT S 3.0 Y esyy e
WP-4 570 - o 3. ¢ 5,20 94 lbo
WP-5 5.k — S Ak Rse | 0955~ |78
wes 460 | — s 37 2as | Y [ase I
WP-7 ~ro2en al Ak "
wes |5 CoX | T el 3o\ ( 9 | 3¢7 179 !
WP-9 D r-:f 7.4 |
weo |87 — syl 5.9 2l | Jovd 298
well |5 a3 | e ghbd R
wpi2 | Dey  |af 2557 I
wps || iZe ya|ooell | u
wets | py3 | = e | 8.3 7.7 194 |awy |
wp-15s | el Bjocked | By [Tre ' |
weis | Doy |af 20981
WP-17 D,»’y |
WP-18 - D’rl“/ .
WP-19 5&]}] — S EN .53 [ 28 3
wpao - 1,17 — b ] S 3.97 | 43 A7)
EA 5120 0794.7 ‘
Page 1 of 2
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Science, and
Technology

- FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS

Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel:

Date: Time:
" Weather: Equipment: "l
Depth-to Depth to Temperature Dissolved Conductivity { Redox _ Jll
Location | Water (ft) | | _Product (ft) | pH (°F) Oxygen(mg/L) (uhmos) (mV) Commins_
Mw2u T | 4l <ol gl in| el l
| hlA i:roszl OFL ‘/:9\82‘
by 3o~ e 4.9 Lt | . ofist |§5 l
Fro 2.4 Kl ' - |
i
i
i
i
f
1
|
i
|
EA 5120 0794-7 l
Page 2 of 2
Mw: ail Py §¥0 ; Sp«rj:f\j l
i
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a@ EA Engineering,

Technology = .

- FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

” EA Personnel: > VC\ M DC- Date: 9*/ 2’8 / 97 Time: m‘ﬂ
" Weather: /,\;-e(‘@é’f': "[ 0’ Equipment: 50\\“\510,\‘—:\';\:“ T
Depth to Depth to Temperature Dissolved Conductivity Redox l

|l Location | Water (ft) | Product (ft) | pH CHC | OygenmgL) | (uhmos) (mV) | Comments
WP-1 %c&, ~ Crv 2di~. ct@rovnct l\,ol/ﬂs L QUCDdH
WP-2 53| — / 14 |5, 78\/3%5 / '
WP-3 FYI*‘O 2PN In {Evsc. wl( pipe_ | \
WP-4 Q.48 | — '/ 2,00 | 475 186 /
WP-5 GL{E — L H,07| 22| | 99¢ ‘7
WP-6 H,38| — /1352 1308 | 187 /
WP-7 Coodn sl [irpve wbllppe g gramcdd Yele!
wee 4601 — 1) 2291 dM [®e | )],
weo  [PRY [ — [/ ‘ (N
WP-10 5.9\58 - \ 5.92 Qé%’ /%% \
WP-11 Frozen In /p»/c, we (! p:0e alt orpund /’&6“/
WP-12 715 — V L7 | £.¢3 b, O k
WP-13 605 | — ( 280|257 [125.0 /
WP-14 (:5 A2 | — /) 3. E)lg (p‘g 5 /";)033 -50 < e
WP-15 A5 | 7 3. JAJH | 1d 4 : SD2 v
WP-16 frazf A 1nside #we <t Sy'fdl/ﬂal (‘SU e/ / ?;?ﬁ:
WP-17 DRY : # ' - -A\ P afg’;é"uff
weas |S5.70 —_— 9 | HoY g, 49 135.9 "
wpis  |4.68 | — [ 3.78 0.5 |23

EA 5120 0794-7 4{35 —_— 1,70 C/‘/ 8«1-/ 807 Page-l o2

oh 4+ vedoy (\)mbf rot wocking.
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Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: DYC  ymOC Date: 3/ 3 Time: "
Y Ne] Solin3dT tnrerioce Mo Yoy
..... — | Weather: Suany, R G™ Equipment: R A el "
— B Depth to Depth to Temperature Dissolved Conductivity | Redox
0 Location -] Water (ft) | Product (ft) pH (°F) Oxygen (mg/L) (uhmos) (mV) | Comments
MW‘)‘H A',,(.:R )-B L\//ﬁ 2o<2’ ] 50 ‘\//S/ Sp(;,-(i,,
Y . B . L ‘\J
w3 | 5,60 553|410 (w2 | 353|458

B lme 1398 | = |Tuo| 24 [5.30 | b1.1 |yaF
Biwe wu| 475 — B L 9% [T7.28 | 1430 o)
— =

B lwwH7| /230 /¢.32] 34 O |53 |302
15 [ moya |52 o3| .4 1,35 | L6 [
37 muso|6.5% Siel Lo | 180 -| D0) R9¥%

15 e g8 L.0% le3d ¢ 9 [5.92 [ 39.2 |40

9w So et 3[R0 F+ I
NS moBeR| Lutien g cindleo Y (om el | |

(G d] Ay — = =
b mws | 1349 — 173NS e | o 250 |Me3

Mo s F BT — 1Lt [ 593 [3. 3% [ 31,3 [420
13w 55|15 Sy — |745] 70 K.l | R 3BB 3
T2 [Mw-b R| Evczb = |y 25+ ~

' M -HY | GG ’”)L Ley 3¢ | 74,2 |2y
O M-y 1S oS Kl 76y | RAY ] 209 |G

'S [mwta | 5.C7 | 5*/% L7231 75) | 9k |35
Sofmwb3| L497 ] —— | B | AKX | %3 g
e | B3S| — [ba] LT | .7 (522 |4 ST

EA 5120 0794-7
Page 2 of 2
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EA

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS

EA Engineering,

Science, and
Technology

T
- r"'ﬂ

Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: .S'¢c

/2DA

Date: 3//5‘ /Q 3

Time:

| Weather:

J

Smecje ‘f\O‘(‘ o dee
nstallctee .

—Lo eq uu',OM‘thr Page 1 of 2

Con bvt’.t’-c:\' Equipment: jnlecfaco ,/ hudolab "
Depth to | Depth to Temperature Dissolved Conductivity Reﬂ

Location | Water (ft) | Product (ft) pH (°F) Oxygen(mg/L) (xhmos) (mV) | Comments
WP-1 2.3 |- Frozemn —1 >
WP-2 5327 537 2.3# A6 ’/S’O‘ 20
wp3 - |30 | Feoze >
WP-4 S5.43 Sh|lRZ.59 L2 /6 3L 307
WP-5 546 4| 3ad s 68 |/00.6 | 6%
WP-6 4.66 49/ | 3.15 229 | M. & |IS?
WP-7 5.37 |- Pipe Bent |-Ao Wwaddh Qquali% [—
WP-8 &Y 1629 A.86 11.90 <=1 377
wpP9o | — D2 1+ — >
WP-10 5.3F Y4l 5.1 F 0S5 |/126.9 |39/ |
WP-11 5.86 56| 2./ |4 76 wy  |3/5
WP-12 De ¥ -
wes [Z.H4o | Dry .
wp-14 | L. 33 85| 3-Rs | 3/F 109. ¢ |39¢
we-is |45 st 412 | B.76 [ 146-8 Yoo
wp-16 | 3-SC| - Frezlem ~
WP-17 [DY-A%
WP-18 L-0& 538 5.4% N.e3 | 1./ 3/
wp-19 | 5.23 555 364 5725 | 1g.¢ |2Q79

Lupn [553 |se3[ s 70 [ 4 1F] 395 [347]

EA 5120 0794-7 . ~




EA

EA Engineering,
Science, and
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

ll

" EA Personnel: S‘)/C__ / Rl

Date: ‘?//5' /q:z.

Time:

" Weather: Co(d)\ C,ICQ/L C;Z"lflg/m Equipment: h%@(agi indev face Qrc}ze.

4 Depth to Depth to Texﬁperature Dissolved Conductivity Redox

‘ Location | Water (ft) | Product (ft)=pH (°F) _ Oxygen(mg/L) =(;Ahmos) (mV) | Comments
"ed B.15 5a,| G.og | 4.27 Tt.o jay
mwé%mw /5. H4F l0sz| #.9s | 10.36 2376 | 123
el uas | Feozew
iy 2.07 | 758 1.#6 | §.4p 758 92
P8 o s Sdg| b.y6 | T.o0 250 76

y - ANAKA .
| g.72 o | 4ez |z | zas |22
M A= qs (27| 445 | Qoo | 535 |34
M w-VASE ;

1 sy bL.20 398 | 5.1 2. b4 /3i- Y3q
M| 5.4 L9d| G.as | 824 | 297 |z2%
Muw -NASE

s56R | IS Froze,, —
S gz 787 2.02 Yds | o7 |/87
M9fE¥ 230 | Frex . "

P Y 1$5| (-85 | 762 | Qo3 |39%
ru 3 g0 562| 2o | 569 | Sa< [3%
L Y0 53| 2.0 2 826 | /62 |407
M7 lioas 90 g.70 | 1335 | 45/ |I90
"1 560 bsy| 490 | |24 | lo2.2 |ass
Yoo | 6.50 289 5,52 | .oz | 309 |z¢
g | go2 bal ¢.a7 | das | 4i.g |z92
Wons o | 625 291 228 | 502 | 499 |264
EA 5120 0794-7 ' T , .

Page 2 of 2




. ¥{>O‘$;4-V(Pf0330(f

. ® EA Engineering, J»
] BEA = |
FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
l Biosparging System, Qld Navy Fuel Farm, Naval Air Station, Brunswick Maine
" EA Personnel: D C W Date: 3 /47} ? N Time: [|0C
I " Weather: )\ 0‘(@‘\ 35 W i N Equipment: "\@Vd \I—tb, Selinst m++\.r&(e Medey
l Depth to Dissolved
Depth to Product Temperature Oxygen | Conductivity | Redox :
I Location | Water (ft) (f) pH °C) (mg/L) (zhmos) " (mV) | Riser Bottom
w1 | Bvozen | - — ' 2.0!01%43
B lwe [507 | — 59 319 155 195 [3.4( |22
WP-3 34390 ~ Fho2zewrmat | 3.50 23! 25/ .
§ Lee (4990 — Bl199 183  Res (21, [25%
S wes [5.20 | — 48] 3.57 120 R62 |41 |74
J e 395 | — 53] 9% (34 [[75]2.9 [ 762
wer | HIUS | — BenrCasing 1257|175
J lws [920 [—  [Skl D0 T | 3% 350 .35 | 7.5
wpo | DRV | — e — 41 [ 7.2
| weo | 4.92 | —  [444| H.89 (32 1359 1135 |79
wpl | HYT T 48] 244 ' 7 |33 1000 7.0
J | fLdy | — |99] Jed 169 256|231 | T8¢
wp13 | H1.98 — |S64|. 198 (O 3249 125 | 7.0
l wp-1a |95 7| — |45 .10 ol 1349 [V |3 a7
weas |58 — |4 3.05 207 348 1353919
l wp-16 | Frozen| — ' 35307
Xl we-17 | DRY — 345 | 510
. wpag |53 | — |5R| 457 1949 1257119716
w19 | A.§0 | T |943) 392 56 2191948 | 1.9
I wpoo | 4377 | — |544] |. 70 299 1259 | 37¢ |00
EA 5120 0794-7 :

Page 1 of 2



M

EA Engineering,
Science, and
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

" EA Personnel: 6C A C

Date: 3/;17/ 97

Time: | (OO

" Weather: O J NQSL 360Lo1 n C9~°~1

Equipment:ﬂ,ﬁ_@b Schist mterface preley

Depth to - Dissolved ,
Depth to Product Temperature Oxygen Conductivity Redox

Location | Water (ft) () pH (°C) (mg/L) (1zhmos) (mV) Riser Bottom
08139 | — |Lig] 5.85 102  [360 | 3500065
Mool 275 | T |73 077 106 3 1150 [lio
Mo 350 | — 992l 1L L& 90 275 | 1506 |lbio
mgeB1 3,73 | —  lsug| 245 54 3§59 260 | 950
"ot 138 | — s3] 3.59 d03 407 [LIo |[5.30
res=lwoags | — 3] .75 567 (262 [110]36.06
"6"™M 5.30] — |ssi| 3.95 [CH 355 |10 | 123§
mect .52 | —  le37| Lot i 312 | 170 3835
sttt 790 | — 1535 S L 55 392 (140 1,0
“543" | Frozen — —1 260 L3S
"l5.06% | — [5s5L] 2506 256 [375 (200|950
oS8l | la4q] 2.44 50  [352(235] 5%
»mg‘aug&ss ‘?\’Ozﬂf\ . . : ;),7‘ —
MRl G2 | — I (77T =351 |k | 151 ]3558
eSS lsys | — 458 57.20 Y45 (3977165 | [biYy
eS8l 965 | — | 5778 32 1340 | (5% | Bl
Mo | 246 | — |7.06| 495 00 |l [ 130 (1565
6,88 §.45 | — 18] 6.6Y 359 | 34 [ hee 94949
"TeiR™3| Frozen —— —134C | (240
G| §.00 | T 534 L0 08 |22 | 170 | 1LS0
Mooz 1538 | —1903] T.HL 273 |90 | — |51
Comments:
EA 5120 0794-7

Page 2 of 2
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® EA Engineering,
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

Lo
L

II EA Personnel: 6‘/C MOC

Date:

i-//7/4 7

Time:

‘ IJ Weather: 5\]0«’(}})4)" .500

Equipment: "\g,d (o) *q_b %llns“'f lV\‘fprg'lCr W\?‘Jﬁ/ "

* 3prgng

.| Depthto ‘ .| Dissolved
Deépth to Product Temperature Oxygen Conductivity | Redox
Location | Water (ft) (ft) pH ((®) (mg/L) (1chmos) (mV) Riser Bottom
wei | 340 | — [593 2.7 [5.3a] 105 |a3% (3] |23
w2 |52 | — B37| 30l | 24|18 191 Rl |3
wes | B3| T 48| .29 | 472 399|333|2% |51
WP-4 4 25|45 | — ——12.0b | 75%
we-s | &S| —— [982] 459 450 | 80, |BS5[I LI /Y
wes | 395 | — |498| 1394 | dDH[| 798 9431219 | 7.
wer | 392 | — | Blent casing —1 [259(7.7%
Hws |SRB | — [973] 3720 | 2.y | K54 (469 [0.35]7.5Y
| we-9 09| — | hSo €At Lo, 4——|141 |7.35
weao | 417 | — |44 455 [ LG | (15 [423[125 |24k
wp-11 | Y. o — {9 10 A 2 1577 |Y2G[2.10 |74
wez [ Lol | — |49 2.3Y | L] 57 X 489 (2.2 ]| 750
wees | 4.8% | — 1SN 270 |66 | 5R7] |96% 2.5 7.7
wp-1a | 474 | — 4.4 2377 5.5 |4 8.8 |42blg.a1 | T
wpas | Hdo | —— |45 | 247 |546 | 1077 |96 |39 745
wp-is | 682 | — 1934 27 | §.LT1| 695 |4506(3.53 ] 1.39
wp17 | sas | — ! —=2 45| F.10
wpas | 489 | — 193] 4492 | B0 | Lo 71408 \97 | Lkl
weeto | HAO | —— |56t 3777379 | 128D |36 |23 | 1.9
wroo |G BT — PR 367 87| X337 [2/A12% | 770
EA 5120 0794-7 ' e 2
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS

EA Engineering,
Science, and
Technology

Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

" EA Personnel: S“/C Mmoo C

Date:

L// 7/47

Time:

" Weather 8} \Jev’coﬁ\' SO

Equipment: l\\, o\ qb 501‘ S+ !nh’(\Cac‘» Mmete "

Depth to Dissolved l
Depth to Product Temperature Oxygen Conductivity | Redox
Location | Water (ft) (ft) pH (°C) (mg/L) (1hmos) (mV) Riser Bottom
o360 ] — B 5 X3 [4.55] 63.3 [372][350 [20.45)
"o 13,05 | — W] 267 g2 [823 350150 116
mesS | 39y | — (68| 163 [H g | 5o B3 [1%0 [1luie
"Gos | 378 | — [22] 363 [ 556 | u5.9 273 [3.00] G50
"ohve g9 | — 599 4.5Y |625]733.3 326 o | 1530
"o | 979 | — bsel L5 | 685 | w7 |19 [ 70 3000
g t1s S | T a2l 3949 [ 2| g7 7 (200 930 ||
“oste 62| — 3] 547 |508 | 300 | 170365
Moge | D8R = [3435.37 [3.20] G4 |2 [190],30
P LB T | Hlocke® dx . 3 | 0] bas |
o les ] | — A% 332 lasa | 197 (995|300 | 9.9
"oa 450 | — [sedv 6y 83| 3L |45 | 235 155
mgit}ﬁw Onablle t© saude - rooter 3Sulvg, ng Flov Loell
“o5r 1875 — Teko| bo! [3.7] 1 292 | 306/251[355
"SER® S | — 391 Bol [ ] 1080 |uad] ] iy
"Ssa|507 | — Bub| 470 [[8F | 237 357 155 | Ul
"o | 23V | T 455 432 1248 |52.7 [402]120 ] 15.05
"oys | 8.08] — 767l a.40 |92 2771 P70 |200|55%
“oee | doo| — [5%] 120 3931589 |325(330] 230
Comments: (O d, bu\ob‘mj S LN o arouv\& N \)\C-“'\\*:) 78
M\o—swa
- EA51200794-7 . '
T 199 ~ S5y L3 186 520 A4 e
SS S USIT T 565 HA7 1078 12 Jaf ik
Mty — L3 49y g S0 310 > g8
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EA Engineering,
Science, and
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

" EA Personnel: 3 \fC B Q A

Date:

H136(977

Time:

" Weather: Sonns w\f\d\l "170

Equipment: W dvolaly ,66'""‘S+ intevface me ey ||

' Depth to Dissolved o _
Depthto | Product - | Temperature Oxygen Conductivity | Redox
Location | Water (ft) (ft) pH (M) (mg/L) (hmos) " (mV) Riser Bottom
wp-1 | 3.02 — (677 L.H2 211 236 (L9 {30/ | %33
w2 |ALe | — 18951 7.0b | 1.6Q | 12577 |64 |36 |52
wes |98 | — 1633 .89 |9.H¥ | H2.0 |H438 (251 |73
wp4 | 3,77 | 3.54 . Jdb | 259
wps | 457 | — |s08] 500 [L30 |75.9 [|327(24 [2H
wre | 333 — 0§ 515 | 4.67 | 400 |42 |17 |26) |
wer | 3.4 | — | bant OStex ' , .59 [7.78
wps | 400 | — |bb7| b4 | 952 | 276 396 235 [7:94
WP-9 4.2) | — A% L. 1Y Los | 192.3 |370 | 1%l | 7.3%
weo 1425 | — [asol 965 ['3.2 | 73] [Ho3 |3 [ 746
wpl | HOS | — Bex| b:SY 2.6 | 1092 |3§FS |Jio | 7€)
wp-12 | D. 1o — s | b7 |HT3 | 123Y |H6 | )39 | 780
we-s | 3249 | — {bor| 7.69 515 | 6S. 1 |34 (225 |77.72
wes |H9% | — |55 945 [1.S] | bbb |361 |22 |292
wpas | 415 | — Bsg| 725/ |778 | 5¢.0 |354|3.53 |7
‘wpis | 5.90 | — |61l 708 (.56 | 90.2 |378 |3.53 [7.59
wpa? | 704 | — |bib] beX |931 | 75.2 384|345 {0
Nwpas |5.23 | — |bed| 7.10 | Yoo | F¢.7 [399]197 | (2
wpo | 267 | — |59 807 |H4.52| 1773 [3856|2¢y | T7.9%
wpog | H.00 | T 59(1 b [3.92 | X227 3751320 |10
EA 5120 0794-7 bage 1 of 2
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EA Engineering,
Science, and
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

" EA Personnel: O 1 (WO C

‘| Date:

2897

Time:

” Weather: /N &XCaST

[

Equipment: N \,(\ V‘(J\Ckb . S(‘\ Sy ke ¢ %(r‘ nrete "

3;‘

{
Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox

Location | Water (ft) (ft) pH (9] (mg/L) («hmos) (mV) Riser Bottom
sE29l | — 153115 71 (453 59725 (407 [256 2065
mit® 1295 | — Bsil .00 [596 [55.9 |01 [1.50 [ili0
i3 | — k82| 6.1l |50l [49.6 [36o] 156 bio
"M T | T TN LIS |HI10 | b 2.6(335(300 | §50
B350 | — 68l 445 7.3 | 2217 (33700 153
eSSl g0 | — Wl s.ss |50 1579 Us3io [30.00
"SS9 | T BuL|S.00o (04 | 410 [ 7200 (1230
B 9.48 T Ig0d 533 | SR | 299 |20 |1.70 335
"5 775 | — 180 6.1 8 [2.60 | 995 [Deo] 19 3o
A5 9 F | — |iss|me2 [6.20v0.0 [33(00w0 [0d5
SIS0 | e | 65T /028 12 [H4o4 (300 [G 0
CIER 398 | = 67| £33 6.6/ | 335 [393] 235]/1.59
vrmEr| 410 | —— (4 430 [<.41 | 1063 | 46| 163 [luiy
Beg 4. 72 —— 5] 523 [2.02] 205 [337[15% 41!
W””Q;Sp soavhng | T B Bl E—
b“z’w“ 7.3) | — [492] 679 4.3/ 49 [395[1%! 355
CEES Qe | = 15900 49 228 [ D4 (434 [lde 156D
Cas ol 141 | — [737] 1, 92 (199 | 275 325|200 [545
"at|357 1 — k3ol s12 321 736 |29 [350]05
Comments: .

oo Gy — 949 733 299 T34 190 1 70esd

oS Mo = G3 251 707 189 Go . 9L5¢
wedoss 135 — §.09 036 543 yy 253 7) 37
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' FIELD RECORD OF WATER QUALITY PA

EA Engineering,
Science, and
Technology

.
5 A
l.ﬁ:ﬂ; [

w0 Ty

FO '.}.

RAMETER ANALYSIS

Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

" EA Personnel: 5 YC> C g nA

Date: 5//5/q 7

Time:

“ Weather: S, jh Ny, 56°

Equipment: h \,&Q \ab % l ST w’wr%(f Mete "

_ Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox

Location | Water (f) (R) pH (°C) (mg/L) (shmos) (mV) | Riser | Bottom
wel 3.6 | — |5 759 [0S | 297 [390 30! [54D
wpe | 473 — 1537 518 | 260 | 1% (82 |36! |52
wes | 303 | — 7| 707 1205 | 51H 335 |29 | 729]

wpa  |3.852 | — |s45] 9.0 |273 | 1495 |238 |26 |58
wps  [HFb | — skl 70¥ |05 | 767|354 1241 | TN

wes |35 | — (82| [bH | 19T | o] 120 )19 |76

wp.? | 388 | — |— Bent nBex ] 259 | 77%
wee | H.35] — 6638 776 | 912 Ak |39 (235|794
weo | 4.0 | — |638) 286 | 350 | /4.8 |43 |4l |23
we-io | A3 | — |ae?] .72 | 228 | §O. 7 |497 135|250
ween | 432 = 5w €23 [ /20 [ 1362 [253 200 | 74l
w2 | S278 | — 491 7.90 |15 51.2 |X65 (2.3 | 750
wp13 |4 DY — Sl 87 | 76! | 0.2 |505|245(7)7Q
wed 15.6) | — 54| 7.92 | 2K | 59 |51 ({01 | 7972
weas |H 70 | — [#9] 10 | 71T | 759 | I§A[3.63 ] 245
wpis | 693 | — |9%3] $S6 | 29L | 1332|292 [3.53| 7.9
wp17_ | 210 | — IhnBoff ciant Lbatrr 3_155 210
WP-18 6IH — tnlSo FF\C\«_MVF x&)a‘(“er T’ﬁ") (p:(yo)
wp1o | Hod | — H&E|s a2 X (HE 43D |28 | 7.9%
wpoo 19.80| — |581] 859 H.0& 367 (3% |3.70]7.70
EA 5120 0794-7

Page 1 of 2
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EA Engineering,
Science, and
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

EA Personnel:  SC ;CM Date: 5//5/q’7 Time: ||
Weather: Su\’\f\\‘5oa Equipment: h_,d‘ro\alo SO’ St atec Farrm\aw‘»-r-"
Depth to Dissoived :
Depth to Product - Temperature Oxygen Conductivity | Redox
Location | Water (ft) (ft) pH °C) (mg/L) (hmos) (mV) Riser Bottom
12113100 | — Jo1] .08 [4.3%8 | S6. 7 [524 [350]2 q,
w1304 | — leagl 5910 1569 | 96.7 [411 [1.50 u'o
wo®°1 382 | — s3] 656 [ SS56 [ 5% [355]1.%0]1u.00 |
“_:&3'32 677 | — el 152 | 4Hio | 52.2 4957 ]360 [9.50 |
g 1 4.0 | — 1571 595 | 3.2) [ 189 (1o |40 | 1530
M el G 5 — 48] 7.1] 5.9 1 L4, |20 [ 170 | 3000
Mre™ 542 | — [eid] L2t [ 306 | 7% [32) [2i0 [1230
Mess™l s b1 | — (68l 800 [ s22] 3o/ 2971703535
“oae | 956 | — [§x] 7.0 1531 q44 [331]1.90 [iw30
WE'L}%*SB L.Ob —— |insd €€ chent]| Loatel - 2.0 édﬁ
"W 592 | — By 797 959 | 1203 |42 [310 [9%
MBSl 436 | — 88| G064 [5067 | 53.§F [426 [235] 1158
M 539 | — [bso|l 619 [ 3./8] 229 |2o3 [ 165 [ 1LH
E’Eﬁf 5N | — 68% (79 |99 | 297 |07 [158 |kl
cseR | actwelll, Sohwing — —f— 27—
"5 Ty | —" lesd| 67 [ 156 | 257 [423]1.51[3835%
“5a8 2.2 | — 5K 677 253 | (00.0|394 [130 ]i5.65
Mohs | TA8 | — 741 7.0 | 243 | 2FC | 197 [Doo |54
"2t o3 | — 64| 1033 | vt | $6:8 [337[3 30129
“.*5’@3“‘* 509 | — [s.d] 75 35 [ 1.7 [253]1706 [1.30
o2 HT75 ] — [7i2] 7258 |73 | 19 [a | — [si30
5580 1yq | — IsisL] 5§50 |Hoal | L2723 [Ds]0d [37]
Comments:
EA 5120 0794-7 o
age2of 2
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EA Engineering,
Science, and
Technology

ﬂ.h 5

EXNA W
FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

" EA Personnel: SC MC

Date:

5/20/97

Time:

" Weather: MMQ\) axcost 5¢°

Equipment: -hj Ed\rg\g\ﬁ} St nterfte e "

- Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox
Location | Water (ft) (ft) pH () (mg/L) (1chmos) (mV) Riser | Bottom'
we-l | Hillb | — 563 534 1LY7 | Q9T [S) [3.01 32
wea |9.27| — |564 9.3 |[QEX | I 87 36! [N
wes | 3| — [R5 32|1.90 | g4 | 338|251 [7.5]
wes  |S5.07 | 9.9 | — . 1216 | 7.5
wes | 9.9 — |55 8.35 [l 7 |74 R [108 |24] |77
WP-6 Hi | 154 787 | 173 {71 200|205 | 762
wea | 455 |7 | Dent caling 259 |77%
ws |50 — [(s|<9D |42 35 |3422357H
w940 | — 5.9 8 365 | 157 350 | Ml |73%
weo [SO1 | — @S 772 12,29 $0.3 [337]135]750
wp-n | 4Gl | — .44 3'7_(9 SR | /477 |16l |20 | i)
wez |, 3] | —— .09 88y [2.32] 5446 [ 181 | I¥]7.50
wees | 499 | — 54997/ | 764 | T9-7 |3 1235]77]
WP-14 57"/ — |92l §-%¢Y |{2.39 75¢ |363(241 1797
wp-is |2.93 — 504 T RD | 259 |18 |35]| 3%3] 7.5
wpis | 14| —— (hsufFFitibnd wrtfer 253 |7.59
wetr | ' . 34551
weis B P | —— B2¥| (063739 | (w6 7 |38 157 ind
we-to |4.83 | —— 38958 | 128|179 |33€|J0% | 799
wpoo |3/ | — 5% 10.20 [ 251 | w377 (418132 270
EA 5120 0794-7 B
Page lof2 -
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EA Engineering,
Science, and
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

EA Persomnel: S ([ C Date: 5/ 20/ 7 Time: "
Weather: ) J@ ccast ,50 Equipment: ht,fi}ro(ab ,iQ{IhS+ rndev face w\é{*r-"
Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox
Location |. Water (ft) (ft) pH °C) {mg/L) («hmos) -(mV) Riser Bottom
| [3.49| — bent dasihg-|. 3.50 |20.5
96355 |— 1931 Loy |485 | eo.6 [Hoy [150][(Lip"
st |47 | 7 1599 6.59 | et | 959 397 [130 100
A0S |b87 | — 34 %.05 | 22 [45Y 306 [3.00 |9.50
de |54 | — 6.9 JOR1.36 | ILS 4 Lo [ 1530
57 1956 | — i3] 7765 1476 | &5 3193 [0 | %0.00
H9 19 ~— b33 bbb 1906 | lob2 {172 [2.10]i1.%0
50 L0l | — 17M 732k |4.9] | 3 ob [203][1.70]3%35
5% 1597 | — 163591 797 | 1.o6 [S51.7 499 |(.60]/36
43 |93 |— | — .0 [ .45
A1 654 — |95l 94077 6./ | 796 |338]3.10]| 95
213 1492 | — 633] 9.9 |59 |92.3 |35%])35|1.%3%
SLR |obSivucd® o | SE Hried ig Tewmadd blbekogly -/ ralits by | ——
57 |51 |7 |shdls Ly |26l ] 356 97, |13 [355%
54 03| — [47] 7.i5 [ 21 [ 12,3 “6/] 1.0% | 1biy
55 (984 | — [169] 290 | Y |2 sy |37 [ 5% | 4lef
s il — |5H 4D .5 | 73 & 77 |1.20 /5,65
5173 | — 700915 |249 [ a4 |13 2005949
CIR | 4ps | — 95%%.74 |14 |/32.77 |41 {340 ({90
2 K3V T Boil Ll 8108829 el [0 ]16%
L3150 | — [Fal 7.9 | 594 igg |s7 |— (9130
59 1is Al — B33/33% [1.i% |sc.8 |[930 [0 |87
Commentg: ’
EA 5120 0794-7
Page 2 of 2
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EA Engineering,
Science, and
" Technology

¥ m; :

,“;;,"4 Ce o tags
FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

" EA Personnel: SO

Date: (ouﬂlq 7

Time:

Il Weather: Sowvwne, 15

Equipment: |y, A v@r

(4! ‘\-‘fr FOVC«’ inetr, -

‘ Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox
Location | Water (ft) (ft) pH °C) (mg/L) («hmos) (mV) Riser Bottom
wea | 4y 55Y 9,28 | 168 | 2 7% |[12¥|30! .22
we2 | 949 sl jott [ 27 16y |63 [3.6/1542
wes | 390 65321 §.59 |2.10 | 48.% |32 |28/ | 75!
we-4 19, 3(, LG §1 [ 202 |1 T |A5] |26 |75%
wes |0 Skd Bs[8.9 7 [ 1o | 72,1 2w | 24| s
wes  |H.36 5611 4.3 | 1L.D| 7ol 156 | 2.19] 7
wpr |45 Derd S 259|7-X
wps |52 L2851 102 |4 ¥ 28T |38 |235|7.54
wpo |99 5529 .Gl |31 [[D [343] 1417357
we-0 | 5.3 49%|Q.32 | 239 | 1S |374](.25]| 296
wel | S0 S92 7 12949 1 134., |19 3/'0—7,(9&
we-2_ | b85S 5. [949 [0, | $3F (2361239740
we-13 |5 19 5F%| 1012|1271 | 79.Q |356|R5[772 |
wets (o0 5311490 | 224|719 |399|D.21]7.97
we-1s | S/ 512|S9.6% |2.90 |51 | 316 ]383]7.69
WP-16 7,%(0 ‘lV\SQFF(QQ(\T\\A\)Qk 3«55 1 ?Ci
WP-17 &w\ - - | 3451%,10
wpis | (.09 L hsO et oo B |.97 (62
wp-19 | 90| 5990 [13F |16T 392 | )% 7498
wpoo 19 .81 l594] 0.3 |2.85[395 |41 [370][T.70
EA 5120 0794-7 .

Page 1 of 2
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EA Engineering,
Science, and
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

" EA Personnel: S 4C

Date:

Cle[G577

Time:

" Weather:

'O
6\)\(’\(\\7 76

Equipment: \’\ﬁ\fo\ab | nleface moley |_|
Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity [ Redox
Location | Water (ft) (649) pH °O) (mg/L) (1¢hmos) (mV) Riser Bottom
al {3774 666G H 2 |5¢. 49 444 | 350065
G L|A.%5 538 6,39 425 (6859 We¥ [[.54d1016
S11447 581 701 |32 | 7%2 [321[,Y0[1b.10
265705 468590 261 |48 b [34] [3,0]|950
qi L HGO b 763 Q1] 176 [#a [l 1o])53
47719.89 033 2,71 |w.§9 | 3% (227 |30.00
4515.779 %S| 11 | 2321 112.4 [208 [D.10] 1230
56 6.2 756 7.6%  [H4.63 | 32% |29 |70/ 5539
58| b0 @H‘o’ 7,99 12.3% L5 2 /59 [1.40]i6:30]
43 | - , 2.60] L, A5
21) b8 S6dla. 34 Jo.ot [54.% [3796]3 (0 A0
)13 15.32 542l4.96  [3546 [64.5 [39% [235]1L5%
Sul | hlocklg LI
57 18,6 659 ]9.04 220 | 265 376 |1.5/|355%
54 | &35 571 | 212 [1S 351 | L6,
55 | L2 leae] 7914 1.5 (264 289 |d5FHI0
4Y | 295 P36 5. 54 2.6t 7.9 (10§ 11211565
45 1%.07 N5 5.6% (2.39 (2706 67 (20 5949
LR |4.92 556|904 |54 [+54.] | /9% | B2 |I25%0
L) 14.97] SAL| 706 |2t |¥ 6D |I79]|1.70 /ca,é’@
L2 154G 54| 7.8 9849 [ 139 Jio% 530
sq | 1495 5441084 |31 | 74.6 310 [0.2]87/
Comments:
EA 5120 0794-7
Page 2 of 2
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EA Engineering,
Science, and
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

" EA Personnel: S YC L MO C.

Date: ({2357

Time:

" Weather: 5 AR 5O - Equipment: h Td vo \x b \ i \Le\r&q 0 Yob.o "
Depm to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox
Location | Water (ft) (f pH ) (mg/L) (1chmos) (mV) Riser Bottom
wet | 480 | —— D70 1186 |JA8H | 429 |1I§ |30l B3
we |58 | — D37 [ 3.06|328 | 19.{ 197 [36] |5.22
wes | 480 | —— BAY 13 1285 o3 |37 251 [75]
wea 6O | —— [SHH| (.95 125 42 157 |90 [15%
wes | So| — B3bl 14 |7 | 10949 162|241 |27y
weis | 4.9 — D% 1S |2/ 1376 1751919 2.6
wer (489 | — | —|ben+t C/ag;\nq —_t— |57 {7.7%
wes  |UAD | TRl 1932 15%) |mi2 R3IT 235 ] 254
wpo LA | T [nFoF Raedt cohter” Lyl | 738 |
weo |5 % | —— 4724 09T Lo {2, |33/ (135 |46
we-l | 495 — B3 1243 246 | /S |1§3|210 | 762
wpi2 | dy — | ’ 1237 NS0
wes |0:34 | —— leig | (168 |54 [1d4.F [F5 [9.707]72
wpd |35 | T EE3[ 1A |13 |1 St |57 (D) |7497
lweas (590 | — WSS 1337 |7.22 [ 128. R |3Tp (353 [7.09
wpis | din, | — 353 1189
WP-17. &«:\J - ERS S o
wpas | dooe | —T——— I B B I I B Y YY)
wes |54H0 | ——[5He| 1375 /ug 299 | 2/ 9?(.48 749
wpao 2 HO | — B9 1347 124/ 1543 lase 37017 70
EA 5120 0794-7 ‘ .
Page 1 of 2
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EA Engineering,
Science, and
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

EA Personnel: CTV%SYC Date: b/&3/77 Time: (3 {5
Weather: Su NNy JEO Equipment: [ nteface pro\o-e ,\f\\dm\q Iy
" Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox
Location | Water (ft) (ft) pH °C) (mg/L) (uhmos) | (mV) Riser Bottom
43 | DRy — 1240635
~ 44 | 3.4( b2 |5 3G |08 [122.3 [1RA |10 |56
4S5 | §M 39%] T76 623 |39 |3 |2.00[5949
Y6 | 53y 553 5 2% 0% 2SS (344 |lig |/5.30
43 | j0HG (154 §SX 3.7 | 919 143 |94 36.60
9] .64 lesu] 7.92 Tod [aaa  |iso 3.0 130
so | 12 1169 5192 |2.32 {4673 s |70 3539
51 [5.32 597 | 1010 Q4> 1 24.7 [357[1.%0 [lbio
w15 52%] 573 [o%7 268 277 [ sy
55 |6 o] 6571536 o5 | 333 |21 |1 K |uiLl
SoR | g 4o%| 992 [+ Hdo |44k |27]1—
57 |937° Y5 s.4 b |02 | 337 By |is! 3855
55 b 56/ $36 |d:34 [7%3 133 [1.90]1b20
59 (2106 Sl 3.70 |63 4% |l4S ~¢) § 1
L0 |55 L%l 1695 oWt | 4.0 |92 [3d0i)d90
62 |9-32 5 3| B4 279 | (05.F 352 |].70 ||,80
63 | 590 &3 s 1295 | 253 o S 1.30
U] 1498 523 274 |39T | 92T |4IX |3.50|d06S
S | Hiol 50| 743 H9¢ | -5 459 |50 |10
Jos |34 5.7 094 (ed | 94.§ PR32 [3.60 |930
201 | 7.4 458 134G FS§ .o 370 310 199¢
213 [b.2) 5.%ig. 23 3.77| 585 [345 |2.35 | 115%.
Comments:
EA 5120 0794-7
Page 2 of 2




Appendix B

Field Record of Biosparging
Well Point Monitoring Forms



CCCCCCCCCCCCCCC

FIELD RECORD OF BIOSPAliGING WELL POINT MONITORING

Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: S Y ( MG(

Time:

]

Weather:

Location

Lo w 5 [i( ‘T/:goa F
FIDTVH

(ppm,)

Date: [/\:’/?7

Instrument(s):

' PIDTVH
(ppm,)

Other

Other

. Comments

WP-1

|

WP-2

WP-3

WP-4

WP-5

WP-6

WP-7

WP-8

WP-9

WP-10

L1

WP-11

WP-12

WP-13

WP-14

WP-15

WP-16

WP-17

WP-18

WP-19

WP-20

I Y A

—"

EA 5120 07944

Page 1 of 1
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FIELD RECORD OF BIOSPARGING WELL POINT MONITORING
 Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: Date: / /2.9/7 7 Time: "
" Weather: ‘ Instrument(s): , /I/[ T Rq\e ||
FIDTVH | PIDTVH Comments l
Location (ppm,) (ppm,) Other - Other
WP-1 N '¥
WP-2 ' ) %
WP-3 / X
WP-4 \ ",
WP-5 / * ’I
WP-6 [ X
WP.7 \ 52 :],
WP-8 )19
WP-9 / 1 5
WP-10 NI |
WP-11 / 94’0 :l'
WP-12 ( o/
WP-13 \ (453
WP-14 / G2
WP-15 / LS
WP-16 \ 105
WP-17 ) o0 ;u
weis | | 0.0 |
N we-19 / 3 1'
wo 1L 10.0 | |
EA 5120 07944 -
%; k/)(/'y ‘*0 IC«/U “&’evﬂ()f?‘ge*}lpovt‘; ba {‘f@e n; N ‘;‘ \EA /M i, ﬁa\c

J

Aed o d) e et Lnalbls 4o collact the tater mation,



FIELD RECORD OF BIOSPAﬁCING WELL POINT MONITORING
Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: N]/)¢

Date: 2,/'7///97

Time: "

Weather: - 71 Instrument(s): /1) ;7. ~ RAL "
.| FIDTVH | PIDTVH Comments l
Location | (ppm,) (ppm,)
WP-1 [l X : J
WP-2 375 '
WP-3 35
WP-4 Y5~
WP-5 N\
WP-6 308
WP-7 el
WP-8 X%
WP-9 «d ' '
WP-10 49,4 I
WP-11 HoR - "
WP-12 583 "
WP-13 50 u
|| WP-14 17 ' -.
" WP-15 A2 l
" WP-16 X7
';WP-U Lo Pecabiue 3T e JJ
WP-18 (.o
| we.19 S0l "
" WP-20 (27 "

[\ A ot 2y \'.\P
Ne

2D

Nwmbar~s

EA 5120 07944

Page 1 of 1
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FIELD RECORD OF BIOSPARGING WELL POINT MONITORING

Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Persomnel: O e MOC Date: &/ 2b/F7 Time: "
" Weather: 3 Jovr o St ,V/\;\A)..',_"%f), Instrument(s): TV A -1000 IJ
FIDTVH | PIDTVH Comments
Location (ppm,) (ppm,) " Other
WP-1 L | 4.2
WP-2 lLEp| 280
WP-3 ALl [59.8
wes  |550 [ 182 I
WP-5 JH0 | 25.%
WP-6 bl.3 || 5.1
WP-7 15%0 [330
WP-8 728111 I
WP-9 20 |87%
weeo | L0 [ 1L B
wel | 20203490 |
wez | HO00 [ %90 "
WP-13 M A JJ
weis | I T .
WP-15 s\ [ 2.2 ]
WP-16 Q43 % 50
weir 0.0 0.0 |
weis | .0 | 0.0 ]
weas | Q.0 Q.0 ||
weo |00 [0.0 |
EA 5120 07944
Page 1 of 1




a

FIELD RECORD OF BIOSPARGING WELL POINT MONITORING
Brunswick Naval Air Station Fuel Farm Biosparging System

-

EA ENGINEERING,
SCIENCE. AND
TECHNOLOGY, INC.

" EA Personnel: SC)' 2d4 Date: _?//5’/7—7 Time: - 1|
Weather: -/ aaam . indy Instrument(’s): TVA 1 000, "
FDTVH | PIDTVH _
Location (ppm,) (ppm,) Other Other Comments
WP-1 I.o 4.3
WP-2 4550 |4gf
WP-3 250 | 702
WP-4 /070 | 259
WP-5 130 3.7
WP-6 tlo | joo
WP-7 3% | 542
wps | 4.4 X7
WP-9 29.5 | 10.2
weo | /3.2 | 4.7
W1l |gooo | 4o
WP-12 0% | to.d
wp-13 [g30 |sap
WP-14 /R | i. 3
WP-15 0.0 |04
WP-16 25 |aqg
WP-17 O-¢c 0.0
WP-18 0.0 0.0
WP-19 7.8 /-5
wp20 | 0.0 0.0

EA 5120 07944

Page 1 of 1



¥ EA ENOINEEAING,
SCIENCE, AND
TECHNOLOAY, ING,

FIELD RECORD OF BIOSPARGING WELL POINT MONITORING
Brunswick.Naval Air Station Fuel Farm Biosparging System

EA Personnel: O YO, W\ QC
T

, Time: 6

Date: _3/,) 7/C/7

830 |

Weather: 50 y\\! 550 u\_,‘ Qé ~; Instrument(s): /’—V A 'IOOO

L ————

r—————

FIDTVH PI;TVH_L . T Commcr;_-: '
Location (ppm,) (ppm,) Other Other . o . ~ I]

wea | O O ] ]
WP-2 [LOO [H00
WP.3 0 | &0
WP-4 200 | 2 o [
WP-5 70 | A0
WP-6 A5 |
WP-7 2% | 170 B |
WP-8 13 l
wpo | & 9

Lwpro (26250
WP-11 700 |30
we2 |99 | 100
WP-13 IQSO 215
weis | R0 | 377 "
weis | 3L.0O | b7 J‘
WP-16 O O O‘O
wr-iz 0.0 (0. OO oS Ve & coISucw
weig 10O 0.0 ‘ ‘
WP-19 HX |/].5

Lwro [0:O _JQOcL_

—_———

EA 5120 07944

Page 1 of 1
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m

EA Engineering,

Science, and
Technology

FIELD RECORD OF BIOSPARGING WELL POINT MONITORING
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine -

|| EA Personnel: 5 T/Cl MO C

Date: L// 7/65 7

|| Weather: () \J e\fC’aS"‘r‘ 500

Instrument(s): T\/ A -(000O

FID TVH | PID TVH
Location (ppm,) | =(£va) Other Other
WP-1 0 q 0.0
wee | G477 |25
WP-3 3.3 |00
WP-4 A05 | 701
WP-5 & |0
WP-6 130 | 25
WP-7 5% | 702
wps | A |O.0
wpo  |4FA | Nk
WP-10 0‘8’ 0.0
WP-11 7.1 100
w12 | 448 | L)
wp-13 |b B/ 165
wees, |0 | 0.0 .
WP-15 20 (o 2 R lonegh o2 T 30FEN W2 well pornd. Jlpfen bubbli
wple |0 |0.0 ’ o hote
weiz | OO0
weas |37 OO0
WP-19 Q/qc?/ 0.0
L wp-20 (] O(O

EA 5120 07944

hee - 4o & Southa Lo ®1S- cp 0 o

Page 1 of 1



® EA Engineering,
Technology

FIELD RECORD OF BIOSPARGING WELL POINT MONITORING
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

" EAPersonpel: 6\/C. e) D/A\ i

Date: H ' 30 (q—’

Time: II

Instrument(s): TU A '(OOO | u

T
|| Weather: Sonny  contd Lf706
? 7

EA 5120 07944

Locati FID(EBTQVH:) i Tvi{ Oth Oth C ts
wea 1.5 0.0
wr2 R340 [230
WP-3 299 |17
WP-4 QQO%/- 25 1
wes | 10.0
WP-6 2. | OO
wpr |30 370
WP-8 L:¥ 0O
WP-9 34 10.0
weo (O lo 0.0
we-l |20 OO
wez |32 D 1%
weas 3201 | 300
WP-14 O o 16:0
wp-1s |2 O O O
wpis |40 |00
wer |D. ] |00
weas O 7 0.0
weao  [HLT /2.9
lwp0 |5 8 |O

Page 1 of 1



M

EA Engineering,
Science, and -

Technology

FIELD RECORD OF BIOSPARGING WELL POINT MONITORING
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

" EA Personnel: 6C CEYV\

Date: 6] (6 /47 ‘ Time:

II

|| Weather: AUy 6(’ Instrument(s): /rU A -1000 "
FID TVH | PID TVH _

Location (ppm,) (ppm,) Other Other Comments
we | B4 O H

WP-2 1399 | 193

wes | 190 |G

WP-4 4763|233

WP-5 od 1.8

WP-6 Q.0 (6D

wer|20.0%| G140

WP-8 LS TN

weo | 640 |12.0

weo | Ofls 01

WP-11. QO:S Q:O

wez | (94 | O

wes |iid% |18 D

weia |0 |0, L‘\

weas |04 OO0

wris |00  |0.0

wer |63 | 0.0

WP-18 .4 oY

we-19 (090 | 47

wp2o | 927 |04

EA 5120 07944

Page 1 of |



® EA Engineering,
a- Science, and
Technology

FIELD RECORD OF BIOSPARGING WELL POINT MONITORING
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

EA Personn;zl: S \/C Date: 5/ 3 O /97 Time: "
Weather: _ OVV CaSt , SO Instrument(s): TUA-iooc "

FID TVH | PID TVH .
Location (ppm,) (ppm,) Other Other Comments

WP-1 190 | 5.9
we2 | [T (2]
WP-3 5949|1765
WP-4 99‘9‘/2 5.
wes 12549 | 2T.9
wps | A3 |B, |
WP-7 16.1%0| 4577
WP-8 43 |3
weo  |/3.7) §3759
¥lweo |43 | g
wel [l [ OH X
we-i2 | 99531108
wes | 10.0%| 538
\¥|_WP-14 1 2%
weas |2 771138

WP-16 O .

WP-17 O A 4.7

wp1g | ] A 9 1929

wpao |0 .71

wpao | %0115 %

EA 5120 07944 Page 1 of 1



m

EA Engineering,

Science, and
Technology

FIELD RECORD OF BIOSPARGING WELL POINT MONITORING
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

" EA Personnel:

SYC Date: {, /0/97 Time:
" Weather: 59\(\\(\\. 750 Instrument(s): "
FIDTVH | PID TVH :

Location (ppm,) (ppm,) - Other Other Comments

WP-2 3Cf()(o R UC]
 WP-3 211954

wea | % 1752

WP-6 4), I 182

wrr |G o] 5% [0

wes | 2713 |/584]

WP-9 , 0 L-/ 5 /- (ﬂ

WP-10 0.0 | i, |

wen |33 [5).b

we2 | 235 33. ]

weas |45 | B4

wps |00 62,9

wp-is |00 | 28,

wp-is | 2. 1] 7

we-er | [\ |9

weas | 00 |92

wp-19 |1DE | BXSR/
Lwpo 123D ] 2%

EA 5120 0794-4

Page 1 of 1



® EA Engineering,
m Science, and
Technology

FIELD RECORD OF BIOSPARGING WELL POINT MONITORING

Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

" EA Personnel: 6 NC e

Date: b/c_l 3 /"77

Time:

" Weather:  &Suw\ny, % Ol

Instrument(s): T \J A 1000 (LA SO0
7

FDTVH | PDTVH | CH, | €0, | 0, | %LEL
Location (ppmy) | (ppm,) /0 , Comments
wer s [ILO | QO | OO W3O

w2 13211399 [0 o lato 4.0

WP-3 9 A3 [BH .9 (O163 |24 O

WP-4 O O[O [0 1700 O Ay
WP-5 5 s | 9.9 O []1.0RW3A] O v
wes | 772 | /49 O OO

s BT [ 75780 3. A 031207 10

WP-8 O O O 1O RoTo (a.n o,
weo | O O | Olo ko | 2. %
weeo |13 (200 | O |17 Rol O L
weel | O 1 G C 1O IO oD Py
w2 | 23,1 | &0 O 1O A6 S
w3 (309 | 395.2 O e RO

wpis |9 D [34. O 7 |G| ©

N IPE O 13 Ro

WP-16 3L{ He J1 O 10,3 W5 O

wer |28 | 3| O [0 pedo

weas |4 | Q.77 O 92/761’ O

wee | 1OF |9l | © |[© RSO

wo | 227 [0 | O |l Red| O

EA 5120 07944 o Page 1 of 1
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Appendix C

Field Record of Well Gauging,
Purging, and Sampling Forms



P EA Engineering, ]
Science, and ) ‘
Technology .

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: F-u 0| fax nA Project No: ) TG00, DD Date: 6 /S
EAPersonnel: (T \J, < C . , Purge Mcthod: /1 SCO. Haile v
Weather/Temperature/Barometric Pressure: S own n CI\OG , Time:

Well No. Lo - Well Condition: C\ocg

Well Diameter: ' AL Measurement Reference: | O C.

Well Volume Calculations

A. Depth to Water (f1): "‘ aS O . D. Well Volume/ft: O o
B. Total Well Depth (ft): % ‘o’) 3 E. Total Well Volume (gal) [C*D]: O 5 S
C. Water Column Height (f1): 3 4 3 -] F. Five Well Volumes (gal):
Parameter Beginning | - 1 VOlume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes
Time (min.)
Depth to Water (ft) -
Purge Rate (gpm)
Volume Purged {gal)
pH

Temperature (°C)

Conductivity («umhos/cm)

Dissolved Oxygen (mg/L)

eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):

COMMENTS AND OBSERVATIONS: P,u./\a{&& d»b, b9 /9N0 ' ) 94 /
EE-03- wPoocl Y495 6Tz v, ﬂATBfLIO Ro G.Lp

EEC-o3-wPRhi $30 _
boesample W PA vinsebiank | 210
b.OSam‘ow w PR i 00

EA 5120 0794-2



 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Fue la v wA Project No.: &S (000 « 35 Date: /a5
EA Personnel: CS‘ \ \ C) C Purge Method:  /S<C0 ile

S = G0 ime: 505
Weather/Temperature/Barometric Pressure: Suhnn i 1 Time:
Well No. Lo O- Al ~ Well Condition: (Croc J ,
Well Diameter: Q~ . . Measurement Reference: 1—0 Q

Well Volume Calculations

A. Depth to Water (ft): 6 . -78; D. Well Volume/fi: G il

B. Total Well Depth (ft): ] 01 Q - | E. Total Well Volume (gal) [C*D]: O L/

C. Water Column Height (ft): : c;) L..{L/ F. Five Well Volumes (gal):

Parameter Beginning I Volume 2 Volumes | 3 Volumes | 4 Volumes S Volumes

Time (min.)

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)
pH

Temperature (°C)

Conductivity (umhos/cm)

Dissolved Oxygen (mg/L)

eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal): ___ _ ‘
COMMENTS AND OBSERVATIONS: 'Qw\ﬂi,zﬂ d"‘j (o/JY O bgct [

Ghsen Gy~ { opde,

Fe-03- WPwad 4is BTz v, MIBE. Tl LRg
we-c 139 ‘ '

EA 5120 07%94-2
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P EA Engineering, o
a Science, and LA
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: C'\)" { Far A Project No.: 0763 000 - 3 5 Date: 6 25
EA Personnel: -(_.2Y \/ , S C Purge Method: ,/'SCO} ko lev '
Weather/Temperature/Barometric Pressure: Sonn. . C,*O'o ! Time: Q/i
Well No. . LO Q . :}) v Well Condition: CKOO& \
Well Diameter: Q Measurement Reference: TO C(
Well Volume Calculations
A. Depth to Water () H.S 0 D. Well Volume/ft: Ol
B. Total Well Depth (ft): L 5 / E. Total Well Volume (gal) [C*D]: O Y 8 -
C. Water Column Height (ft): ‘3: o) | F._Five Well Volumes (gal):
Parameter Beginning 1 Volume 2 Volumes | 3 Volumes [ 4 Volumes 5 Volumes
Time (min.)
Depth to Water (ft)
Purge Rate (gpm)
Volume Purged (gal) e o L
pH_
Temperature (°C)
Conductivity (umhos/cm)
Dissolved Oxygen (mg/L)
eH (mV)
TOTAL QUANTITY OF WATER REMOVED (gal): '
COMMENTS AND OBSERVATIONS: _ Dorg.d oo A atumeS o (RAY
Lo | rd -
e Jry ~wbPce s fims S0 S
Wwe-0 12 20

BN aTBE OO, GRG

EA 5120 0794-2



P EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Prgiéct Name: rr:L)»e [ Ear N~ Project No.: &G0 35 Date: ¥/25
EA Personnel: C, \,’ BC Purge Method: /Sco . "Oa e
Weather/T emperatu're/Barometrlc Pressure: S o . Gof ’ A Time: <;'"'IIO
Well No. Lo -4 Well Condition: Cioed
Well Diameter: CQ Measurement Reference: TO C,
~Well Volume éalculations

A. Depth to Water (f&): (o \ CJ;) D. Well Volume/ft: O o b
B. Total Well Depth (ft): 7. b E. Total Well Volume (gal) [C*D]: Ol
C. Water Column Height (f): ). (0 O F. Five Well Volumes (gal):

Parameter Beginning 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes
Time (min.)
Depth to Water (ft)
Purge Rate‘( gpm)
Volume Purged (gal)
o —

Temperature (°C)

Conductivity (umhos/cm)

Dissolved Oxygen (mg/L)

eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):

COMMENTS AND OBSERVATIONS: ‘Q = dwk:) /2y O D S,q {
&= & - 03 -wPoo4 G4 S om\% | gunbeclite
Q;V\«a,,,uo C}vu\1 o\ e *cxm}bﬁ-u\s
Sheen 88 oiged ™ %o *fc\z\a/%e

wP-£ 1333

EA 5120 0794-2



©  EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

o NGy - 2T
Project Name: Qg\-? Lo v an Project No.. & X003 7 Date: L/25
EA Personnél: 6 C . C \1{ Purge Method: (5C0, bd. [ev” :
Weather/Temperature/Barometric Pressure: Scininy, C'}OC Time:
77
—
Well No. Lo™~5 Well Condition: C«oo&
Well Diameter; Q Measurement Reference: 10 @

Well Volume Calculations

S

5.0

D. Well Volume/t:

A. Depth to Water (1)
B. Total Well Depth (ft):

779’

E. Total Well Volume (gal) [C*D]: A - 3 L7, .

q,1Q

C. Water Column Height (ft):

F. Five Well Volumes (gal):

Parameter Beginning 1 Volume 2 Volumes 3 Volumes | 4 Volumes 5 Volumes II

Time (min.) |

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH

Temperature (°C)

Conductivity (#mhos/cm) !

Dissolved Oxygen (mg/L)

eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):

COMMENTS AND OBSERVATIONS: 4 O, O. e ?’ aly (A5 AN
Fc.03- L pP-cCt /058 BTZYX MTIEE D420 GRS

Wwe-K (353

EA 5120 0794-2




' EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING-

Project Name: Foé ‘- F&\‘f‘/\/\ Project No.: (;\C!"(QOO 25 Date: /2D
EA Personnel: Sc ,} C \/ Purge Method: /Sco ba (e v~
Weather/T. emperature/Eiaromelric Pressure: . S L,v\ Ne, % Time:
7
Well No. w P- 6 Well Condition: Coood
Well Diameter: Q Measurement Reference: ° TO Q
Well Volume Calculations .
A. Depth to Water (ft): 0.5 D. Well Volume/ft: G,
B. Total Well Depth (R): 7. o) E. Total Well Volume (gal) [¢*D]: (0 /4 &
2,97

C. Water Column Height (ft):. F. Five Well Volumes (gal):

\

Parameter Beginning 1 Volume 2 Volumes | 3 Volumes | 4 Volumes | 5 Volumes

Time (min.)

NN N NN B O S BE e &

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)
pH

Temperature (°C)

Conductivity (wmhos/cm)
Dissolved Oxygen (mg/L)
eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal): .
COMMENTS AND OBSERVATIONS: W ;:}-a-j 2 yolem=e 3 lo /95 AM
& -03-1wroo Y [o4 5 RT2Y, wWTBE CRec DRo
we-3 1349 StgnTYhewe)

. J

EA 5120 0794-2




EA Engineering, . ' T
Science, and ”
Technology

EE P
s,

FIELD RECORD OF WELL GAUCING, PURéING, AND SAMPLING

Project Name: F.U*t’ [ % Y N\ Project No.: o Too S Date: & (S
EA Personnel: C \)' S Q, , Purge Method: '/ Sco , Do ey |
Weather/Temperature/Barometric Pressure: Do Ny Cl 0° Time: /0 3Y
v 2
Well No. LoP- 7 ' Well Condition: Ciood
- Well Diameter: :72 ’ : ' Measurement Reference: TO C/
. Well'Volume Calculations

A. Depth to Water (ft): L’ . S % D. Well Volume/ft: O y { LO

B. Total Well Depth (ft): /i ") ? E. Total Well Volume (gal) [C*D]: OJ 9 (O '

C. Water Column Height (ft): Q ) C? (6) F. Five Well Volumes (gal):

Parameter Beginning 1 Volume 2 Volumes .3 Volumes | 4 Volumes S Volumes

Time (min.)

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH

Temperature (°C)

Conductivity (#mhos/cm)

Dissolved Oxygen (mg/L)

eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal): '
COMMENTS AND OBSERVATIONS: _po¢ ed) yolvime g ©/dS A \gel

tr-03 ~wfosy 1035 BTeY MIBEL
LoP YO 0o RO
et - (BYS Siheein
Lo 1T 1 345 '

EA'5120 0794-2



P EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: ?U v b FQ r N~ . Project No.: aél (ﬂoo : 35 Date: (a/(,lj
EA Persomnel: T\/ - SC : 'Purge Method: i 5co. beilev
Weather/T emperature/Barorerelric Pressure: <5 O nny Ci 0¢ ’ ' Time: /OQ 5
Well No. o P' g , | Well Condition: C\OOE
Well Diameter: ;L Measurerﬁent Reference: TOC/
Weil Volume Calculations ’
A. Depth to Water (ft): “' , q 2 ’ D Well Volume/fi: O . (a
B. Total Well Depth (ft): 7- 6 4 E. Total Well Volume (gal) [C*D]: O’ ! L{ ;)\
C. Water Column Height (ft): g / b a“ F. Five Well Volumes (gal):
Parameter ‘ Beginning 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes
'i‘ime (min.)
Depth to Water (ft)
Purge Rate (gpm)
Volume Purged (gal)
pH
Temperature (°C) |
Conductivity (xmhos/cm)
Dissolved Oxygen (mg/L)
eH (mV) |
TOTAL QUANTITY OF WATER REMOVED (gal): '
COMMENTS AND OBSERVATIONS: oL e =28 bidqy Olgql
Fe_o3- "Wioo0is (020 S hoen ginieate

LoP- | 3 3%

ATZY T RE
CA RO V) RO

EA 5120 0794-2



£ EA Engineering, . ek
Science, and e
Technology - .
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SEiy e dd

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: F’O v i YoV Project No. QA O 25 Date: ’”/&j
EA Persomnel: (o \/ '5 S C Purge Method: . /Sco . bailer :
Weather/Temperature/Barometric Pressure: Sonire, Goo J - Time: qSO
Well No. | Lo @" C? , Well Condition: ( \ OOOD
Well Diameter: C; ' ‘ Measurement Reference: Ee. C:
Well Volume Calculations
A. Depth to Water (ft): b . Q 3 D. Well Volume/ft; O
B. Total Well Depth (ft): 7.3 G E. Total Well Volume (gal) [C*D]): (O IL/
C. Water Column Height (ft): O i % ? F. Five Well Volumes (gal):
Parameter Beginning 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes
Time (min.)
Depth to Water (ft) ‘
Purge Rate (gpm)
Volume Purged (gal)
pH
Temperature (°C)
Conductivity (umhos/cm)
Dissolved Oxygen (mg/L)
eH (mV)
TOTAL QUANTITY OF WATER REMOVED (gal): '
COMMENTS AND OBSERVATIONS: ‘qu%«aﬂ d«j /(4977 0:Gq I
CE 02 .P005 55 Bilev [« 1RE ko
NO a vnheor (;'+vFS

o P w1335

EA 51200794-2



> EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Fowel \*f:a Viia Project No.: Q < (00 33 Date: 2y/:>7 S
EA Personnel: C y S C ‘ Purge Method: [ SCO; ba e g
Weather/Temperature/Barometric Pressure: Soviinyg q 0° Time: [ 10 |
Fr—
Well No. Lo P-(O Well Condition: C.ocd
Well Diameter: ' <; Measurement Reference: /Y—O C
: Well Volume Calculations .
A. Depth to Water (ft): 6 ) (D D“Well Volume/ft: ~ O J / (p
B. Total Well Depth (f): 786 E. Total Well Volume (gal) [C*D]: (D 3D

C. Water Column Heighi (ft): Q /<_9~ O F. Five Well Volumes (gal):

Parameter ' Beginning | Volume | 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes

Time (min.)

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH

Temperature (°C)

Conductivity (wmhos/cm)

Dissolved Oxygen (mg/L)

eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal): ' :

COMMENTS AND OBSERVATIONS: WA % G 4a L /35 AM
EE-03~- wborg (D BTl o ThE

Lo P- L 1355

EA 5120 0794-2



EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING CFFESTT

Project Name: FU e\ fQena Project No.: ch(oOO .35. 365 C Date:© 12665
EA Personnel: C TV \ SC Purge Method: ISco . bader
Weather/Temperature/Barometric Pressure: Scnny 9o ° . . Time: ¥a2a6

7

Well No. Lo p-t Well Condition: Cood
Well Diameter: » 2 ' Measurement Reference: TOoC .
Well Volume Calculations
A. Depth to Water (ft): L( ' qS D. Well Volume/ft: G b
B. Total Well Depth (ft): 7 '(""2 E. Totai Well Volume (gal)- [C*D]: a4 g
C. Water Column Height (ft): :) b 7 . Five Well Volumes (gal):
Parameter Beginning' 1 Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes
Time (min.)
Depth to Water (ft)
Purge Rate (gpm)
Volume Purged (gal)
pH
Temperature (°C)
Conductivity (xmhos/cm)
Dissolved Oxygen (mg/L)
eH (mV)
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: - g collected  Sawmplw NASR-FF-o03 - ol
39S Er OATEY B8 E DfEc CRo ‘
putged Juolvmes " I25/57" P
319 BioSample  wpPM T3i5
‘ WPN 1330

EA.5120 0794-2




EA Engineering,
Science,and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Fu:é’ L FO‘( i Project No.: O?q(OOO’ 3 5 Date: @/,25
EA Personnel: C TN SC Purge Method:  /A\J A
Weather/T. emperature/Barométn'c Pressure: S enn . ) GO Time:
7
Well No, (-2 Well Condition: I
Well Diameter: ‘ ; Measurement Reference: 4 H
Well Yolume Calculations
A. Depth to Water (ft: & Cy D. Well Volume/ft:
B. Total Well Depth (ft): 7 1 % O E. Total Well Volume (gal) [C*D]:

C. Water Column Height (f): - F. Five Well Volumes (gal):
Parameter Beginning 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes
Time (min.)
Depth to Water (ft) N ]
Pllrgc Rate (gpm) | NN m \/
Volume Purged (gal) \ ) \& /

pH . w , \.L/

Temperature (°C)

Conductivity (#mhos/cm)

Dissolved Oxygen (mg/L.)

eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):

COMMENTS AND OBSERVATIONS:

EA 5120 0794-2



' EA Engineering, ‘
Science, and i
Technology

#

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: FoelEavim Project No.: o255(,00: 35- 365 6 Date: 6/2b
EAPersonnel:. 3V \ SC | Purge Method: ! SCO). ba ey
Weather/Temperature/Barometric Pressure: Sunn N G0° Time: & 30

Well No. wh-13 Well Condition: Ciood

Py

Well Diameter: Measurement Reference: [ @) C

~ Well Volume Calculations

A. Depth to Water (f): G634 D. Well Volume/tt: O b
B. Total Well Depth (ft): 2.73 E. Total Well Volume (gal) [C*D): T A
C. Water Column Height (ft): l. % g ' F. Five W'cll Voluﬁles (gal):
Parameter Beginning I Volume 2 Volumes | 3 Volumes [ 4 Volumes S Volumes
Time (mn.)
Depth to Water (ft)
Pufgc Rate (gpm)

Volume Purged (gal) s :

pH

Temperature (°C)

Cohducti'vity (zmhos/cm)

Dissolved Oxygen (mg/L)

eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):

COMMENTS AND OBSERVATIONS: pw%ad duj OlaS/2 1 P™M

NASR-FF-03PGld . 535 BTE Y MTBE CRO DRO

wP-0. /%QS fb@Sam{aw IC{VV\bIOY“ [ter

Slg hF Sheen
v

EA 5120 0794-2




K EA Engineering,
Science, and
. Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Foel farm Project No.: DF00. 33, 365 | Dae: b0
EA Persomnel:  C IV \ S<& Purge Method: (SCO / ba i (e 4
Weather/Temperature/Barometric Pressure: ‘5 en V\\, ) q 09 Time:
Well No. LoP-14 Well Condition: Ciood
Well Diameter: 4;1 Measurement Reference: (\\O C

. Well Volume Calculations
A Depthto Water (), @ < 25 D. Well Volumelt: G 1y
B. Total Well Depth (ft): l ., q-7 E. Total Well Volume (gal) [C*D}: 0‘02 (o
C. Water Column Height (ft): [ b; ’ F. Five Well Volumes (gal):

Parameter | Beginning 1 Volume 2 Volumes | 3 Volumes | 4 Volumes S Volur.neS

Time (min.)
Depth to Water (ft)
Purge Rate (gpm)
Volume Purged (gal)
pH
Temperature (°C)
Conductivity (umhos/cm)
Dissolved Oxygen (mg/L)
eHI (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: pu r%:-el dx-«} e(dS PV O3 \chq I

JASBR-FF-03-WPoilt T30 RTZ Y, MTRBE, DROGR]O

B'OSQW‘Q'{- w P -3 ’jL/S

EA 5120 0794-2



P EA Engineering, »
Science, and Il
Technology

FIELD RECORD OF WELL GAUGING, PUR&ING, AND SAMPLING

Project Name: FU € \ FCK ‘(M Project No.: c;lq 07 35 3 bq’" Date: éa e
EA Personnel, 2> < , CY V Purge Method:  /S€O balev
Weather/Temperature/Barometric Pressure: Sun ny 90° , Time:
wellNo. L0 P-15 Well Condition: __ r00 O
Well Diameter: 2 | ' Measurement Reference: TO C/
Well Volume Calculations

A. Depth to Water (f): 9,0 D. Well Volume/ft: Ot
B. Total Well Depth (8): (& I | E. Total Well Volume (gal) [c*D}: T’ 1
C. Water Column Height (f): [ 79 F. Five Well Volumes (gal):

Parameter ‘ Bcginning 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes
Time (min.)
Depth to Water (ft)
Purge Rate (gpm)
Volume Purged (gal)
pH
Temperature (°C) ‘
Conduciivig (xmhos/cm)
Dissolved Oxygen (mg/L)
eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal): :
COMMENTS AND OBSERVATIONS: Pu rc_acc( dvr Ny © (2SS [T 7 PM O: 35q'[

Ce-o03-wWPal 3 930 BIEY GRo, DRO mTBE

Bzasam'pé; WOP-_ /390

EA 5120 0794-2



EA Engineering,
Science, and

Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

pH

3 1

Project Name: - FU{' \ F-C\VY"\ Project No.: (;q (006 . 3 5 Daté;zo/o)ﬁ
EAPersomnel: S Y C ) C \j Purge Method: N A
Weather/Temperature/Barometric Pressure: Sunne Py 9 a° Time:
Well No. o D 1 Well Condition: C\-OG CQ .
Well Diameter: 2‘ Measurement Reference: —toC
Well Volume Calculations
A. Depth to Water (ft: NS . ' D. Well Volume/ft:
B. Total Well Depth (ft): -1, <6’ Ci E. Total Well Volume (gal) [C*D]:
C. Water Column Height (f): —_ F. Five Well Volumes (gab):
Parameter Beginnin 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes
Time (min.) .
Depth to Water (ft)
Purge Rate (gpm) >~ 1/ \
Volume Purged (gal) \ \ \K \r

Température °C)

Conductivity («mhos/cm)

eH (mV)

Dissolved Oxygen (mg/L)

EA 5120 0794-2

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS:




EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Fuel &%\: A

Project No.: C/C(LC(/C ! S

Project Name: Date: é/cyﬁ Il
EA Personnel: (/ \/ S C/ Purge Method: N 7A§ B —H
‘Weather/T emperature/Barometnc Pressure: O UV N N/ QO © Time: J
T
Well No. (o 0-17y Well Condition: (. nod “
Well Diameter: ,1 Measurement Reference: TO Q=_,
Well Volume Calculations

A. Depth to Water (ft: &A/v\ D. Well Volume/ft:
B. Total Well Depth (ft): B Fé E. Total Well Volume (gal) [C*D]:
C. Water Column Height (ft): F. Five Well Volumes (gal):

Parameter Beginning 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes 'l
Time (min.)
Depth to Water (ft) |
Purge Rate (gpm) =N \
Vollllme Purged (gal) (\\ I\ \/

pH

Temperature (°C)

Conductivity (wmhos/cm) »

Dissolved Oxygen (mg/L)

eH (mV)

EA 5120 0794-2

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS:




EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Yo« Ta n~

Project Name:

&
Project No.: 8 [&OC)' %5

EA Personnel:

N A

Purge Method:

SC*)C\J

- 0}
Weather/Temperature/Barometric Pressure: 6 D N~ q 0 .

Date: t;& i{l
Time: "

WellNo. WO P- 1Y

C\ooc\

Well Condition:

Well Diameter: ;

‘Measurement Reference: ' \ O C,'

- Well Volume Calculations

oy

A. Depth to Water (ft:

D. Well Volume/ft:

Ll

B. Total Well Depth (ft):

E. Total Well Volume (gal) [C*D1]:

1

——————

C. Water Column Height (ft):

F. Five Well Volumes (gal):

Parameter Beginning

1 Volume

2 Volumes 3 Volumes 4 Volumes

S Volumes

Time (min.) .

Depth to Water (ft)

Purge Rate (gpm)

)

Volume Purged (gal) \\

:-/

/

o | N\

Temperature (°C)

Conductivity (umhos/cm) .

Dissolved Oxygen (mg/L)

eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS:

EA 5120 0794-2



EA Engineering,
Science, and
Technology

m

FIELD RECORD OF WELL éAUGING, PURCING, AND SAMPLING

Project Name: FUQ \ Farwa Project No..29600:33 3676 Date: 6/2b
EA Personhel: SC ,(,) \J Purge Method: \SCO) bale v
Weather/Temperature/Barometric Pressure: Sinny Cio g Time:
WellNo. L0 =9 well Conditon: (009
Well Diameter: o/l " - Measurement Reference: TOC;
_ Well Volume Calculations

A. Depth to Water (ft): 6 Y O D. Well Volume/fi: 6‘ / (D
B. Total Well Depth (8):  Z2«T § E. Total Well Volume (gal) [C*D]: O ¢ Y|
C. Water Column Height (f): & SE F. Five Well Volumes (gal):

Parameter Beginning 1 Volume 2 Volumes | 3 Volumes | 4 Vél.umes 5 Volumes |
Time (min.) |
Depth to Water (f) )
Purge Rate (gpm)
Volume Purged (gal)
pH
Temperature (°C) ‘
Conductivity (umhos/cm)
Dissolved Oxygen (mg/L)
eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):

D voclome /2S5 Pen 0‘8‘3,q [

COMMENTS AND OBSERVATIONS: _ ‘OU kS

Fe-03-woolt <d5

BTEY, MIBE <20 De0

b Sample  wbP-Q 1535

EA 5120 0794-2




¥ EA Engineering,
Science, and
Technology -

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: F\)(’ \ Fa i ) Project No.: Qq OO 33 . 3 676 Date: & (b
EA Personnel: CIJN N S c Purge Method: {SCO ) balev ‘
Weather/Temperature/Barometric Pressure: Sonny, 9 09 ' : . Time:
= :
wellNo. Lo P-20 | Well Condition: Cood
Well Diameter: 2 Measurement Reference: - TO C
Well Volume Calculations . »

A. Depth to Water (ft): o L’o : D. Well Volume/ft: , O o
B. Total Well Depth (ft): 7 70 E. Total Well Volume (gal) [C*D]}: O "o‘2 ‘
C. Water Column Height (ft): [ - 30 F. Five Well Volumes (gal):

Parameter Beginning 1 Volume 2 Volumes | 3 Volumes 4 Volumes S Volumes
Time (min.)
Depth to Water (ft)
Purge Rate (gpm)

Volu£ne Purged (gal)

pH

Temperature (°C)

Conductivity (umhos/cm)

Dissolved Oxygen (mg/L)

eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal): - -
COMMENTS AND OBSERVATIONS: poiged . 2 vol ©HEIS/77 P 0"Ygal

NASR-Fe-03~wesid ™ §35 fs‘T'EX,vxT%E;G Ro R0p

P;zoSom@\\o P~ 13530

EA 5120 0794-2




Y

EA Engineering,
Science, and

Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

?\)\o\ E\’\N\

Project Name:

Date: 'p JAY

EA Personnel: C/TU. SC .

Project No.: & 9 wdfgﬁ

Purge Method: (o -

[T
Weather/Temperature/Barometric Pressure: 5 ON Ny o} o
7T

Tiﬁw: ?;7

liced

Well No. HY Well Condition:
Well Diameter: 3;2 : Measurement Reference: ‘T—O Qi
Well Volume Calculations : |

A. Depth to Water (f: 541 D. Well Volume/ft: oY)

B. Total Well Deph ) | .05 E. Total Well Volume (gal) [C*D]: 1.9

C. Water Column Height (f): | ‘ (p L’/ . -{ F. Five Well Volumes (gal):

- Parameter éeginn__ig 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes

Time (min.) G377 4492 1“5 q477 ]
Depth to Water (f}) 3.4 | 3.0 3 .b"{ 2.71

Purge Rate (gpm) T 6 ! L{ G 7 » /

|l Volume Purged (gl) — A H . o

o 2 1d | 550 |s4b [S.46

Teiﬁperature °C) . 8‘ ?)kﬂ / 3‘301 lqu"/ . Ig,%@

Conduclivify (umhos/cm) / : ggu?) 5 lOaG - 6 S S _O 6§‘7

Dissolved Oxygen (mg/L) () ol % Q. 3& IL{q Q, %

eH (mV) /59 2‘3 23&( Q.Ig

TOTAL QUANTITY OF WATER REMOVED (gal): \7' |

COMMENTS AND OBSERVATIONS: _ Mo NAS B-FF-03-mco'f

| So |

EA 5120 0794-2



EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL CAUGING, PURGING, AND SAMPLING

EA 5120 0794-2

Project Name: @f [ Loy Project No.: O/Z 9@00 ' %S Date: (/%
EA Personnel: (1 T\), % C Purge Method: bg e ,
Weather/T emperalure/BaromeL}ric Pressure: 4 Lhiny , &o Time: / /& n
i —
Well No. H9 Well Condition:  ( A/
Well Diameter: 0’2 Measurement Reference: (< u
Well Volume Calculations
A. Depth to Water (ft: (9 'OL.{ D. Well Volume/ft: O X (,(
B. Total Well Depth (8): [+ DO E. Total Well Volume (gal) [C*D]: [
C. Water Column Height (R): [_9 A F. Five Well Volumes (gal):
Parameter Beginnin 1 Volume | 2Volumes | 3 Volumes | 4 Volumes | 5 Volumes |
Time (min) O | 105 | o7 | 168 | wi
Depth to Water (f) LOY | 7.9 [ Q.1 | jgs50 |ic98
Purge Rate (gpm) - O‘% O \5 0*6 O -5
Volume Purged (gal) - ( Y 3 H
o bse 15771593 [6.04 6.7
Temperature (°C) 7(?"2 /l. ,?’ /0“_-’( /O,&Ll /O, 63\
Conductivity (zmhos/cm) 232 ;07‘7 / 30 i 9 [ 5—7 (D -/ L/On l
Dissolved Oxygen (mg/L) GHY) 1 1.2 .86 [1.74 |1.7%.
eH (mV) (50 w2 1[50 [ 498 /43
TOTAL QUANTITY OF WATER REMOVED (gal): 5
COMMENTS AND OBSERVATIONS: Mmooy IS




EA Engineering,
Science, and
Technology

ot 1
SObE T

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

EA 5120 0794-2

Project Name: ¢UT ( favina Project No.: A900: 35 Date: (/7
EAPersonnel: (. j'\) ) S C Purge Method: kx& (e
Weather/Temperature/Barometric Pressure: Sunn. N 80 Time: ,' / OZ(p
=
WellNo. O | Well Condition: &docg ||
Well Diameter: c2 Measurement Reference: ’—'OC JI
Well Volume Calculations
A. Depth to Water (ft: 6: 3 D D. Well Volume/ft: O /| (j
B. Total Well Depth (ft): } (0 x O E. Total Well Volume (gal) [C*D]: { . 7
C. Water Column Height (ft): 6. 78 F. Five Well Volumes (gal):
| Parameter | Beginning 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes
Time (min.) e 11129 T 1122035
Depth to Water (ft) 6_\3;2 4.6 ’ 6ﬁ b . Ol
Purge Rate (gpm) | — G . é) ' O<_7 O \7
Volume Purged (gal) | — / ~ -7 8 L( 6- !
oH 557 652 |bHD 1623
Temperature (°C) . /O‘/O ] II7 /0'97 IOgLf
Conductivity (umhos/cm) _7Lf R (_p (. 2 5 ﬁ 9\ 57.5
Dissolved Oxygen (mgll)  * | 2./ 51 1309 |3.0]
HEmv 357 1 A5D |47 |40
TOTAL QUANTITY OF WATER REMOVED (gal): (”
COMMENTS AND OBSERVATIONS: N N OOT (14 O




EA Engineering,
’ Science, and
) Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: F\.»e \ \C(l‘f AR Project No.. 29,09 35 Date: /24
EA Personnel: C_,T\J v S Y Q/ Purge Method: bq( (o ~(-
Weather/T emperamre/Barorr:euic Pressure: 800 é CNy | Time: S i
Well No. e Well Condition:  (Ac0d H
Well Diameter: 2 Measurement Reference: | 0C. J‘
Well Volume Calculations .

A. Depth to Water (ft: L. 79 D. Well Volume/ft: O, LG
B. Total Well Depth (®): | bo, [ E. Total Well Volume (gal) [c*D]: [. 5
C. Water Column Height (f): ﬁ\ : 6 7 F. Five Well Volumes (__gal): /

Parameter Begin@_ 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes ﬂ
Time (min) TS | %9 822 |82 [920 ]
Depth to Water (ft) LS 11,979 1.0 16906 L9
PurgeRate(g‘pm) ' | — 10Y 05 16.% Oy
Volume Purged (gal) — | [.5 36 449 b O
pH 52% 957 195% |5.32 |5,4]
Temperature (°C) 2931838 (0.7 [10.64 [/10.5F
Conductivity (umhos/cm) - A3 (H 3 | ”4‘"(—7 / L/"“’{ [ 5 ,
Dissolved Oxygen (mg/L) 087 | L3 | .25 |1.30 1S
eH (mV) S 12497 1287 1255 1250
SR e mspS)

EA 5120 0794-2



EA Engineering, : PSTENE
Science, and e
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: F\-’*? \ % ABAN Project No.: ;2 g CO: 35 Date;é/o?ﬁ’ﬁ]"
EA Personnel: C,T\J )\ S C_ Purge Method: ba 1 (7*9 S " :
Weather/Temperature/Barometric Pressure: Son g §o< Time: ||
' ~ 77
Well No. SiP Well Condition:
Well Diameter: | gl Measurement Reference:
Well Volume Calculations
A. Depth to Water (ft: D. Well Volume/ft:
B. Total Well Depth (ft): E. Total Well Volume (gal) [C*D]:
C. Water Columh Hii%ht (ft): F. Five Well Volumes (__gal):
Parameter ' Be Lnn_x_n_ 1 Volume;_ 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes
Time (min.)
Depth to Water (ft)
Purge Rate (gpm)
Volumel Purged (gal)
pH
Temperature (°C)
Conductivity (umhos/cm)
Dissolved Oxygen (mg/L)
eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):

COMMENTS AND OBSERVATIONS: _ ©\© =t W‘P\wﬁ‘

ZC oty S0V~
4 7 1 AS AR

EA 5120 0794-2



EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: ?\Jf \ ?O\\(VV\ Project No.: of)gww 35 Date: é/o—l L/ '
EA Personnel: ( T\’ \ % C Purge Method: D le -
Weather/Temperature/Barometric Pressure: j LN VY S 0 Time: (0’{1
Well No. 5 6 Well Condition: (/1@()00
Well Diameter: Q Measurement Reference: ’fO Q
Well Volume Calculations

A. Depth to Water (ft: L.AY D. Well Volume/ft: 0.1
B. Total Well Depth (ft): [ X 30 E. Total Well Volume (gal) [C*D]: { . (p
C. Water Column Héight (ft): IO! 0 (o F. Five Well Volumes (gal):

P;'irameter Beginnin, 1 Volume 2 VoluTes 3 Volumes | 4 Volumes 5 Volumes
Time (min) | 1042 | 047 | (47 | 105!
Depth to Water (ft) Q-Aq - é')? 6.3g 6'50
Purge' Rate (épm) T @7:5 0 \% 0 ~8
Volume I;urged (gal) | - l . (ﬂ 3. 2 ‘{. 8
pH | 0l[s5- 77|55 559
Temperature (°C) ' % ,?Aa ”'9-7 ”..05 /0.7"’
Conductivity I(;zmhos/cm).. -) L’ .5 45’7 43-5 ‘{q. (p
Dissélved Oxygen (mg/L) O ‘6"( 2‘ L’S 2:57 2 .5 { ‘ ‘
eH (mV) >3 157 |15 | 159
TOTAL QUANTITY OF WATER REMOVED (gal): b 4 i
COMMENTS AND OBSERVATIONS: F£.03- Mwoo]

1055

EA 5120 0794-2



EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

EA 5120 0794-2

Project Name: 0 ¢ | T w Project No. /7600 3D Date: U
EAPesomnel. (. J | SC Purge Method: Pt ¢ lor— .
Weather/Temperature/Barometric Pressure: <31, v3 v, | OO Time: (000
WellNo. )(9 (R Well Condition: C@ <Q "
Well Diameter: ;2 Measurement Reference: Td/ _J
Well Volume Calculations |
A. Depth to Water (ft: 5.9 D. Well Volume/ft: Oillp
B. Total Well Depth (R): /o G0 - E. Total Well Volume (gal) [C*D}: | <o)
C. Water Column Height (R) A F._Five Well Volumes (gal):
Parameter Beginning 1 Volume | 2 Volumes 3 Volumes 4 Volumes 5 Volumes |
Time (min) (oo | o3 | loole | i007 |
Depth to Water (ft) 6u& ﬁ § LI 0 552 5: b{
Purge Rate (gpm) — O L/ - 0 r'{ 0“/
Volume Purged (gal) — [ 2.4 3.0
pH £33 1592 .09 |6.0%
Temperature (°C) 0,95 | /242 /3.2 |/3.37
Conductivity thos/cm) ! 7L{ ’ ( [ 3: 9 / I 3‘ 7 { l(‘ 9\
Dissolved Oxygen (mg/L) OdAH |1.LD/ 1506 [1.3y
eH (mV) | 73 /63 1163 96
TOTAL QUANTITY OF WATER REMOVED (galy. __ .
COMMENTS AND OBSERVATIONS: T EO3- Mwoos o018




EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: ‘ﬁ)*? ( @‘(‘y\;\

Project No.. nga 35

Date:b/aﬁl E

EA Personnel: Cj \J \ SC

Purge Method: 10 1 (v

EA 5120 0794-2

Weather/Temperature/Barometric Pressure: $ on V\‘7/ %d Time: /Q (8

Well No. /e Well Condition: ~ (_xcsac |

Well Diameter: _{;) Measurement Reference: TO@ ﬁa

Well Volume Calculations

A Depthto Water ¢t T+ 33 D. Well Volume/ft: O %

B. Total Well Depth (ft). , 6 ) g 0 E. Total Well Volume (gal) [C*D]: ! . ;2

C. Water Column Height (t): 7 4% F. Five Well Volumes (gal): ﬂ
Parameter Begininmj 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes

Time (min.) oI | 1626 [102% | 1030 /03 L

Depth to Water (ft) Ci ?);) % q 55 CR (é’ ‘ Cf (.0 8/ ?/77

Purge‘Rate (gpm) : T O; O \ (0 6’. (- 6;@

Volume Purged (gal) Il S ¥ S H.&

pH S X |53 S50 |54 |55

Temperature (°C) s qH’ 19/ (A3

Conductivi'ty (umhos/cm) \ofr g Lﬂg‘ Dﬂ (’S‘Cﬂ b 3 Ll é L" 5

Dissolved Oxygen (mg/L) —OH 3 |34 349 |32

eH mV) 92 1281 312 [32] 1333

TOTAL QUANTITY OF WATER REMOVED (gal): (.:7 | .

COMMENTS AND OBSERVATIONS: FE-O3 - Mwooow 1035




EA Engineering,
Science, and
Technology

7o

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: FU < % AN Project No.: QQ (;400/ 35 Date;é/(gl-/
EA Personnel:- cCy N ) SC _ Purge Method: bCu ey
Weather/Temperature/Barometric Pressure: % LNy 5 o Time: SSL
L
Well No. W W - c) ” Well Condition:
Wéll Diameter: ;g Measurement Reference:
Well Volume Calculations

A. Depth to Water (ft:

0.l

D. Well Volume/ft:

B. Total Well Depth (f):

).
g

E. Total Well Volume (gal) [c*D]: (O + 5O

C. Water Column Height (ft):

4]
a0
A,

49

F. Five Well Volumes (gal):

EA 5120 0794-2

Parameter Beginn_in;L 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes
Time (min.) 550 |85 | ¥5Y 250
Depth to Water (ft) 7L/ / 7.?? 5id J 3. QD\
Purge Rate (gpm) — @"‘5 ‘ O ) ;L 6 ' ;,
Volume Purged (gal) — S~ 5_ L.O | (.6
pH Y4 SFI5H 1560 [550
Temperature (°C) : /3.(45 /3. 3/ | /3.1-7 /30{
Conductivity («mhos/cm) l (o / 59 / 56 / 50
Dissolved Oxygen (mg/L) % { 8% ‘ .?Q 4’. /O L o l
eH (mV) 3.7 | AT (264 |26%
TOTAL QUANTITY OF WATER REMOVED (gal): 3

COMMENTS AND OBSERVATIONS:

FE-CB-MWoo ) 900




EA Engineeﬁng.
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: ?U < % A Project No.: & C?@OG (3 5 Date: 6{3{{
EA Personnel: C/J‘U ) 6C, Purge Method: bq eV

T ” S
Weather/Temperature/Barometric Pressure: SUV\V\\—, %O Time: q{!ﬂ

{

l

, Well No. ,\/\ (YOI c:.\ { 3 Well Condition: :Fa'é/ CE()OCQ H
l Well Diameter: (:; -. _ _ Measurement Referénce: #_O O
I Well Volume Calculations

A. Depth to Water (ft: {_p o | D. Well Volume/f: O o

B.Towal Well Deptr ). | 1'O8 E. Total Well Volume gal) [C*D]: O . & (o

C. Water Column Height (ft): 6-|6/7 F. Five Well Volumes (gal):

Parameter Beginning | 1 Volume 2 Volumes | 3 Volumes | 4 Volumes S Volumes

Time (min.) qlle T | 92] e2¥Y |90 |
Depth to Water (ft) b.& ‘ 474 3" [0‘3", 6: 3? (71 38

Purge Rate (gpm) _ O~—2 |0, Lf 0. % X 5

Volume Purged (gal) - -—!’ ;l ‘ ' 3 "{

pH 537 |SUe |840 [5.23 |5.34

Temperature (°C) /0 ! C;‘D /l{. 3—7 /3 .‘;C) 13 .9 L{ /3.-1(9

Conductivity (umhos/cm) S% "5 q%~ q 5 , . (0 5 8‘ ' 5;’ H

Dissolved Oxygen (mg/L) 3.7 1 4.0 4. 72 |45 | 4.8

eH (mV) BL/_,Z 3“0___3__33 3"’3 &

TOTAL QUANTITY OF WATER REMOVED (gal): ‘ '

COMMENTS AND OBSERVATIONS: ____ Mo £ ¢ O?A &:\‘ &;)DCF(JS 930

EA 5120 0794-2



Appendix D

Laboratory Report
Chemical Analysis of Ground Water



SAMPLE DESIGNATIONS

Sample Location

Sample Designation

WP-01

WP001

WP-02 WP002
WP-03 WP003
WP-04 WP004
WP-05 WP009
WP-06 WP008
WP-07 WP007
WP-07 Dup WPXD1
WP-08 WP006
WP-09 WP005
WP-10 WP010
WP-11 WP011
WP-13 WP012
WP-14 WP016
WP-15 WP015
WP-19 WP014
WP-20 WP013
TRIP BLANK TRIP BLANK
RINSE BLANK | WP-RBI




EAlaboratories = i ? 19 Loveton Circle
. e : : ; Sparks, MD 21152

Telephone: 410-771-4920
Fax: 410-771-4407

. .
m | | © July 31, 1997

' Mr. Mike Battle

EA Engineering, Science, & Technology, Inc.

3 Washington Center RECE! VED

Newburgh, NY 12550
‘ fol 011997

€A Engingers ng, Sciance, & Ton hnelsgy, Inc.
Kewburgh, 8Y 12550

Re: NAS Brunswick-Fuel Farm (29600.35)

Dear Mr. Battle:

Enclosed is our report on the analysis of 18 water samples collected for the NAS Brunswick- Fuel
Farm project on 25 and 16 June 1997. The invoice is included.

Please contact me if you have any questions or require further information and refer to report
970932. Unless other arrangements are made, we reserve the right to dispose of your samples

sixty (60) days from the date of this letter. We will retain the raw data for seven years from thlS
date.

Sincerely,

Dand <3 &MM“"'/ /01

Mary E. Asper
Laboratory Project Manager

enclosure



LABORATORY DATA REPORT

Prepared for:

NAS Brunswick - Fuel Farm -
29600.35

Prepared by:
EA Laboratories
19 Loveton Circle

Sparks, MD 21152
(410) 771-4920

Report 970932

July 1997
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1. NARRATIVE



EA Laboratories
ANALYTICAL NARRATIVE
Client: EA Engineering Laboratory Project Manager: Mary E. Asper -
Site: NAS Brunswick EA Laboratories Report: 970932
Project number: 29600.35 Date: 31 July 1997

This report contains the results of the analysis of 18 water samples collected on 25 and 26 June 1997
in support of the referenced project.

SAMPLE RECEIPT

The samples and one trip blank arrived by Federal Express at EA Laboratories on 27 June 1997,
Upon receipt, the samples and blank were inspected and compared with the chain-of-custody record.
The samples and blank were then logged into the laboratory computer system with assigned
laboratory -accession numbers and released for analysis. Operating under a variance from NFESC

laboratory QA guidance, EA Laboratories stores aqueous samples for the determination of metals at
4C+ 2C until disposal.

Client Sample Designation EA Lab Number

NASB-FF-03-WPRB1 9706974
NASB-FF-03-WP001 9706975
NASB-FF-03-WP002 ) 9706976
NASB-FF-03-WP003 : 9706977
NASB-FF-03-WP004 9706978
NASB-FF-03-WP005 9706979
NASB-FF-03-WP006 9706980
NASB-FF-03-WP007 9706981
NASB-FF-03-WP008 9706982
NASB-FF-03-WP009 : 9706983
NASB-FF-03-WP010 9706984
NASB-FF-03-WPXD1 9706985
NASB-FF-03-WP011 9706986
NASB-FF-03-WP012 9706987
NASB-FF-03-WP013 9706988
NASB-FF-03-WP014 , 9706989
NASB-FF-03-WPO015 9706990
NASB-FF-03-WP016 9706991

TRIP BLANK 9706992

Following this narrative section are a list of analyical methods used (Table 1), a glossary of data
qualifiers used in this report (Table 2), and the original chain-of-custody record. Analytical results
and quality control information are summarized in the appended data package which has been



EA Laboratories
ANALYTICAL NARRATIVE
Client: EA Engineering Laboratory Project Manager: Mary E. Asper
Site: NAS Brunswick EA Laboratories Report: 970932
Project number: 29600.3S Date: 31 July 1997

formatted to be consistent with the deliverable requirements of this project.
QUALITY CONTROL

The following sections are ordered as the data appears in this report. They contain observations
made during sample analysis, summarize the results of quality control measurements, and address the
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the
narrative includes: ‘

Sample chronology: This section summarizes the sample history by fraction including the sample
preparation method and date, analytical method, and analysis date. Anything unusual about the
samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section.

Laboratory method performance: All quality control criteria for method performance must be met
for all target analytes for data to be reported. These criteria generally apply to instrument tune,
calibration, method blanks, and Laboratory Control Samples (LCS). In some instances where
method criteria fail, useable data can be obtained and are reported with client approval. The
narrative will then include a thorough discussion of the impact on data quality.

Sample performance: Quality control field samples are analyzed to determine any measurement
bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates
(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are
confirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method
performance is in control. Data are reported with appropriate qualifiers or discussion.

AROMATIC VOLATILES by GC - WATER (EA9706974-EA9706992)
Sample Chronology: The samples and associated quality control were analyzed on 7-8, 8-9 and 24

July 1997 by SW-846 Methods 5030/8020 for BTEX plus methyl tert-butyl ether (MTBE). The
reported analysis for sample NASB-FF-03-WP005 was performed 15 days outside of holding time

“(an attempted analysis of this sample within holding time yielded no usable data because of carryover

from a standard). All holding times were met for the remainder of the samples associated with this
report.

Samples NASB-FF-03-WP009 and NASB-FF-03-WP011 were reanalyzed at a 20X dilution to bring
the concentrations of target analytes within instrument calibration range. The results of both the



EA Laboratories
ANALYTICAL NARRATIVE
Client: EA Engineering . Laboratory Project Manager: Mary E. Asper
.Site: NAS Brunswick EA Laboratories Report: 970932
Project number: 29600.35 Date: 31 July 1997

undiluted and diluted analyses are included in this report.

Laboratory Method Performance All laboratory method performance criteria were met for the
reported samples with the following exceptions:

The continuing calibration verification standard (CCV) analyzed in the middle of the 7-8 July 1997
analytical sequence -was not usable because of clogged lines associated with the sparging vessel this
standard was placed in. However, the CCV analyzed at the beginning and the end of the analytical
sequence were acceptable and the surrogate recoveries of all reported samples were acceptable
indicating that the analyses were in-control. Data usability should not be impacted.

Sample Performance: All quality control criteria were met for the reported samples.
PURGEABLE TPH by GC - WATER (EA9706974-EA9706991)

Sample Chronology: The samples and associated quality control were analyzed on 8-9 and 9-10 July
1997 by the Maine Method 4.2.17 for gasoline range organics (GRO). All holding times were met.

Samples NASB-FF-03-WP002 (5X), NASB-FF-03-WP004 (5X), NASB-FF-03-WP009 (10X),
NASB-FF-03-WPXD1 (5X) and NASB-FF-03-WPO011 (3X) were analyzed at a dllutlon to bring the
concentrations of GRO within instrument calibration range.

Laboratory Method Performance: All laboratory method performance criteria were met for the
reported samples.

Sample Performance: All quality control criteria were met for the reported samples. -
EXTRACTABLE TPH by GC - WATER (EA9706974 - EA9706978, EA9706980 - EA9706991)

Sample Chronology: Seventeen water samples and associated quality control were extracted
according to Maine Method 4.1.25 (continuous extraction) on 1 July 1997. The sample extracts and
associated quality control extracts were analyzed by the same method on 11 July 1997 for diesel
range organics (GRO). All holding times were met.

¢ The batch matrix spike/matrix spike duplicate (MS/MSD) was performed on sample NASB-FF-
03-WP003. One laboratory control sample (LCS) was extracted with the samples.



... EA Laboratories.-
ANALYTICAL NARRATIVE
Client: EA Engineering A_ | Laboratory Project Manager: Mary E. Asper
Site: NAS Brunswick _ EA Laboratories Report: 970932

Project number: 29600.35 Date: 31 July 1997.

One sample, NASB-FF-03-WP004 was concentrated to a final extract volume of 25 mL (rather
than the usual 1.0 mL final volume). This sample also required a 500 times dilution in order to
bring the concentration of diesel range organics within calibration range.

Several additional samples required dilutions in order to bring the concentration of diesel range
organics within calibration range. Sample NASB-FF-03-WP002 required-a 20 times dilution,
sample NASB-FF-03-WP006 was reanalyzed at a 2X dilution, sample NASB-FF-03-WP009
required a 2.5X dilution, and sample NASB-FF-03-WPO011 was reanalyzed at a dilution of ten
times. Both undiluted and diluted analyses are included in the data package.

Because the method requirements for a 5% frequency LCS/LCSD (nor the alternate 10%
frequency MS/MSD or sample duplicate) were not met, one sample (NASB-FF-03-WPXD1) was
re-extracted on 17 July (8 days outside of the method holding time) and reanalyzed on 22 July
1997. Duplicate LCSs were included in this extraction batch. The re-extracted sample was also
analyzed at a 2X dilution on 23 July 1997

Laboratory Method Performance: All laboratory method performance criteria were met for the
reported samples except as noted above.

Sample Performance: All quality control criteria were met for the reported samples with the following
exceptions:

Recovery of the surrogate o-terphenyl was below 50% in the undiluted analysis of sample NASB-
FF-03-WP002 (42%). Recovery in the diluted (20X) analysns was 84%, indicating acceptable
sample recovery.

Recovery of the surrogate o-terphenyl in sample NASB-FF-03-WP004 was masked by the high
concentration of petroleum hydrocarbons native to the sample and diluted out by the 25 mL final
extraction volume.

Recovery of spiked diesel fuel in the MSD performed on sample NASB-FF-03-WP003 (20%) was
less than the method QC limit of 60%, the relative percent difference between the recovered
concentrations of diesel fuel in the MS and MSD was 125%, above the QC limit of 20%. These
results may be indicative of a precision deficit or may be an effect of sample homogeniety.



EA Laboratories
ANALYTICAL NARRATIVE
Client: EA Enginéering Laboratory Project Manager: Mary E. Asper
Site: NAS Brunswick EA Laboratories Report: 970932
Project number: 29600.35 Date: 31 July 1997

*  Comparison of the two results collected for sample NASB-FF-03-WPXD1 (1800 ug/L and 2300
ug/L) showed a relative percent difference of 25%, above the method QC limit of 20%.

CERTIFICATION OF RESULTS

The Laboratory certifies that this report meets the project requirements for analytical data as stated
in the Analytical Task Order (ATO) and the chain-of-custody. In addition, the Laboratory certifies
that the data as reported meet the Data Quality Objectives for precision, accuracy, and completeness
specified for this project or as stated in EA Laboratories Quality Assurance program for other than
the conditions detailed above. It is recommended by the Laboratory that this analytical report should
only be reproduced in its entirety. EA Laboratories is not responsible for any assumptions of data
quality if partial packages are used to interpret data. Release of the data contained in this report has
been authorized by the appropriate Laboratory Manager as verified by the following signature. -

" Daus! é\ 6«0,«44@“, /Jz_ 31 July 1997

Mary E. Asper, Laboratory Projec't 'K/Ianager
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TABLE 1. ORGANIC ANALYSIS DATA QUALIFIERS

L ke

NDorU Indicates a compound on the target compound list.(;I'(’JL'..) was analyzed for but not detected. The sample quantitation limit must be

TRorJ

corrected for dilution and, if a soil sample, for percent moisture. For example, 10 U is used for phenol in water if the sample final volume
is the protocol- speciﬁed final volume. Ifa 1-to-10 dilution of the extract was necessary, the reported limit is (10 x 10 U) or 100 U. Fora
soil sample, the value is also adjusted for percent moisture. For example, if the sample had 24% moisture and a l-to—lO dilution factor, the
soil sample quantitation limit for phenol (330 U) would be corrected as follows:

Reported limit = (330 U) xdf /D

where: ' : df = dilution factor = 10
D = (100 - % moisture) / 100 (At 24% moisture, D = (100-24) / 100 = 0.76)

Reported limit = (330 U) x 10/0.76 = 4300 U (rounded to two significant figures)

For soil samples subjected to gel permeation chromatography (GPC) cleanup procedures, the contract required quantitation limit (CRQL)
is also multiplied by 2 to account for the fact that only half of the extract is recovered. Note: If GPC procedures are employed, the factor
of 2 is not included in the dilution factor reported; a "Y" is entered for GPC (Y/N).

Indicates an estimated value. This flag is used under the following circumstances: 1) when estimating a concentration for tentatively
identified compounds where a 1:1 response is assumed, 2) when the mass spectral and retention time data indicate the presence of a
compound that meets the volatile and semivolatile GC/MS identification criteria, and the result is less than the CRQL but greater than
zero, 3) when the retention time data indicate the presence of a compound that meets the pesticide/Aroclor identification criteria and the -
result is less than the CRQL but greater than zero. Note: the "J" code is not used and the compound is not reported as being identified for

‘pesticide/Aroclor results less than the CRQL, if the technical judgement of the pesticide residue analysis expert determines that the peaks

used for compound identification resulted from instrument noise or other interferences (column bleed, solvent contamination, etc.). For
example, if the sample quantitation limit is 10 ug/L but a concentration of 3 ug/L is calculated, report it as 3 J. The sample quantitation
limit must be adjusted for dilution as discussed for the U flag

This flag applies to pesticide results where the identification has been confirmed by GC/MS. Single component pesticides with
concentration equal to or greater than 10 ng/uL in the final extract must be confirmed by GC/MS. .

" This flag is used when the analyte is found in the associated blank as well as in the sample. It indicates possible/probable blank

contamination and wams the data user to take appropnate action. This flag is used for a TIC as well as for a positively identified TCL

compound.

This flag identifies compounds whose concentrations exceed the calibration range of the GC/MS instrument for that specific analysis. This
flag does not apply to pesticides/PCBs analyzed by GC/EC methods. If one or more compounds have a response greater that full scale, the
sample or extract must be diluted and reanalyzed according to the specifi ications listed in the SOW. All such compounds with a response
greater than full scale should have a concentration flagged with an "E" on Form I for the original analysis. If the dilution of the extract
causes any compounds identified in the first analysis to be below the calibration range in the second analysis, then the results of both
analyses are reported on separate Forms I. The Form I for the diluted sample will have the "DL" suffix appended to the sample number.
NOTE: For total xylenes, where three isomers are quantified as two peaks, the calibration range of each peak is considered separately; e.g.,
a diluted analysis is not required for total xylenes unless the concentration of either peak separately exceeds 200 ug/L.

This flag identifies all compounds identified in the analysis at a secondary dilution factor. If a sample or extract is reanalyzed at a higher
dilution factor, as in the "E" flag above, the "DL" suffix is appended to the sample number on the Form I for the diluted sample and all
concentration values reported on that Form [ are flagged with the "D” flag.

This flag indicates that a TIC is a suspected aldol-condensation product.

Other specific flags may be required to properly define the results. If used, they are fully described and such description attached to the
Sample Data Summary Package and the Case Narrative. The flags begin by using "X". If more that one flag is required, "Y" and "Z" are
used, as needed. For instance, the "X" flag might combine the "A", "B", and "D" flags for some sample.

Indicates presumptive evidence of a compound. This flag is only used for tentatively identified compounds, where the identification is
based on a mass spectral library search. It is applied to alt TIC results. For generic characterization of a TIC, such as chlorinated
hydrocarbon, the N code is not used.

This flag is used for GC analyses when there is greater than 25% difference for detected concentrations between the two GC columns. The
lower of the two values is reported on Form 1 and flagged with a "P".
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2. CHAIN OF CUSTODY



v

&Eorrm _ -ﬂject

= e -? </ g
oA E Hjlle!ll tact !arameteQEethog Humbers !or Ana&sls
1Re

—
ﬂam%ustTRecord

E Aincm\ Cerimg Phone: < 14-5¢5 g0 ~ = EA Laboratodes |
Project No- 7?‘7(.900 J:35 " | Project Name: < E\ (1 ' m %gg‘rfon%[:;é}%uszo
Dept: 215 Task: 3Tl | Fuel Favwa = = : ML
Sample Storage Location:. ' ATO N_umber: wl © 3 Report Deln;erabl:s: 4 o @
¥ 5036 2|9 3 b EDD: Yesf{io) '
Pago | of | |Repen® 776732 g i ﬁ}é pueTo cuent___I[18[TT
' P! NS
% 5 Sample Identification E \V—\-\ %\%ﬁg A%:OLSaS?:ﬂ
Date | Time | 2 | @ 19 Characters z |3l |€ ‘Number Remarks
bsK1820 | X[ INASS - FR-o3-weReil 1 e X[ X X CZMW/ tem: Mavy depo~
US| Y | NASS FF-03r ool | [ L] X[ AL K] AT 75 -
2721913 X N#4SB - F f-ei-wiPioe | b [N X] ¥ G0 7¢
b7 920 |X | |NASBI- Fr-o3wPeol | | YT NIX K 22067 77 pas [on SO
b12is7] 745 | X N&s g FF-a3-wPoo™ o 1S KIX X % 706778
k257 9551 X NASH- Ff-03-0R005 1 14 (X IX] | Freg19
Lk 711630 | X NASB-Ff- 63 wbooly 1 | X[ XX G190 ]  Fellow lpu]e( T
et [ (035 [y | [WAS - 1103 wPoo ™ | | R IV (K [X NP2GH | Sunmavy cquivens
Ls1104S [ X | INASIB- FA- 03 wpooi |1 |l | Y] KX D ?KZ '
L2771 1055 | X ASBI-FF-103-iwfooq | [ KAl K Q70674 Use Maine Methads
b IHS (Y| INASB- FF-03-wfalg ) |b X|X|x G0E78¢] dor GRo s ORo
b7 — | X NAS B FF 63w - b | X[X] X[ QLG8 '
Wf|§25 [N W MSB-ER-03 - wpot Vo Jle XXX | gze?esl 1\ L(’[\q
bXfi] 35| K| [MASB FA-03-wPold | |5 (W[ X]X @0 987
1| ESSI K| NeSBRfrodiwPel 3 1 [l [X (Y X V200 968
le’m 25| M NASB- Ef-03-wbot iy () Y XX 2 2007855
27304 | N KSS-FR-63-mP0l5 | | e X X L3 0
Bh11950] X INASB-FF-o3-wfalk | | b [ XX gre94/
— | v | [TRuP BLMUk 11110 21X 9 20942
L ‘ CCCQ@
Samples by: (Signature) Date/Time | Relinquished by: (Signature) Date/Time | Received by: (Signature) Dat&/Time
Lished ((;!/[ ') ‘ S teﬂ% yrme tur ) 6%1{% Airoill Numbe o~
Reling§lished by: (Bignature ate/Time ignatur ime umber: Sample Shipped by: (Circle)
l v p%" 7/47/ 5 AvY2 (4] o (FedEy." Puro.  UPS
Cooler Temp QLLC pH: MYes DNo Com ( Custody Sealsflntéct B%s DNo Hand Camied
NOTE: Please indicate method number for analyses requested. 'Ihla’wullh cla(lfy any qqestionswithlaboratory techniques. ° Other:

WHITE—EA Laboratories

YELLOW—EA Laboratottes—

PINK—Project Manager

Shaded Areas for Lab Use Only




3. ORGANIC DATA




A. Volatiles -



Client ID No.

' 1A
VOLATILE ORGANICS ANALYSIS DATA SHEET
WPRB1
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706974
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7I1121F.D
Level: (ldw/med) ‘ Date Received: 6/27/97
% Moisture: not dec. Date Analyzed:  7/7/97
GC Column: DB-VRX ID: 045" (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Concentration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 9]
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
mé&p-Xylenes 1 U
95-47-6 0-Xylene 1 )
FORM I VOA



1A Client ID No.
I VOLATILE ORGANICS ANALYSIS DATA SHEET
: RESRR WPQ01
ab Name: EA LABORATORIES Report#: 970932
b Code: EAENG © Case No.: .. *.>Method: 8020 SDG No.:
Matrix: (soil/water) WATER -Lab Sample ID: 9706975
ample wt/vol: 5.0 (g/mL) - ML Lab File ID: VG7I1122F.D
Level: (low/med) Date Received: 6/27/97
Moisture: not dec. Date Analyzed:  7/8/97
- GC Column: DB-VRX ID: '0.45 (mm) Dilution Factor: 1.0
oil Extract Volume: (uL) Soil Aliquot Volume: (uL) -
Concentration Units:
I. CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 ' Benzene 1 U
I 108-88-3 Toluene 1 U
100-41-4 " Ethylbenzene 1 U
m&p-Xylenes 1 U
I 95-47-6 o-Xylene 1 U
I | FORM | VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET -
WP002
Lab Name: EA LABORATORIES Reporti#: 970932 .
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706976
. Sample wt/vol: 5.0 (g/mL) ML ’ Lab File ID: VG7I156F.D
Level: (low/med) Date Received: 6/27/97
% Moisture: not dec. Date Analyzed:  7/9/97
GC Column; DB-VRX iD: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ub) Soil Aliquot Volume: (ub)
Concentration Units:
CAS No. Compound . (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 )
71-43-2 Benzene 3
108-88-3 Toluene 13
100-41-4 Ethylbenzene 81
m&p-Xylenes 350
95-47-6 o-Xylene 100
FORM | VOA



Client ID No.

1A )
I‘ VOLATILE ORGANICS ANALYSIS DATA SHEET
WP003
.ab Name: EA LABORATORIES Report#: 970932
ab Code: EAENG _ Case No.: R Method: 8020. SDG No.:
tatrix: (soil/water) WATER Lab Sample ID: 9706977
ample vaoI: 5.0 (g/mL) ML Lab File ID: VG71142F.D
'evel: (low/med) Date Received: 6/27/97
o Moisture: notdec. Date Analyzed:  7/8/97
ic Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
oil Extract Volume: (uL) Soil Aliquot Volume: (ubL)
Concentration Units:
l CAS No. Compound (ug/L or ug/Kg) _ugll Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
mé&p-Xylenes 1 U
I 95-47-6 o-Xylene - 1 U
I FORM | VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
WP004
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER v Lab-Sample ID: 9706978
Sample wt/vol: 5.0 (g/mL) ML _ Lab File ID: VG71157F.D
Level: (low/med) Date Received: 6/27/97
% Moisture: not dec. Date Analyzed:  7/9/97
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ub) Soil Aliquot Volume: (ub)
Concéntration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1
71-43-2 Benzene 3
108-88-3 Toluene 10
100-41-4 Ethylbenzene 94
m&p-Xylenes 420
95-47-6 0-Xylene 110
FORM ! VOA



1A Client ID No.
l VOLATILE ORGANICS ANALYSIS DATA SHEET
| . WPQ005
b Name: EA LABORATORIES Reporti#: 970932
b Code: EA ENG Case No.: Method: 8020 SDG No.:
atrix: (soil/water) WATER ' Lab Sample ID: #9706979
mple wt/vol: 50 (g/mL) ML Lab File ID: VG7I339F.D
evel: (low/med) Date Received:
Moisture: notdec. - Date Analyzed: 7/24/97
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
il Extract Volume: (ub) Soil Aliquot Volume: (uL)
| ) Concentration Units: A
. ‘ CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 ‘ Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
l 108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
mé&p-Xylenes 1 U
l 95-47-6 o-Xylene 1 )
I FORM | VOA




Client ID No.

1A :
VOLATILE ORGANICS ANALYSIS DATA SHEET
WPQ06
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EAENG Case No.: Method: 8020 SDG No.: .
Matrix: (soil/water) WATER Lab Sampie ID: 9706980
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7I128F.D
Level: (low/med) Date'Received: 6/27/97
% Moisture: not dec. Date Analyzed:  7/8/97
GC Column: DB-VRX ID:  0.45 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)
A Concentration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methy! t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene } 1 U
100-41-4 Ethylbenzene 1 U
mé&p-Xylenes 1 U
95-47-6 0-Xylene 1 U
FORM | VOA



1A ' Client ID No.

VOLATILE ORGANICS ANALYSIS DATA SHEET
: : WP007
Lab Name: EA LABORATORIES Repoit#: 970932 '
ab Code: EAENG Case No.: o Method: 8020 SDG No.:
Matrix: (soil/water) WATER | ~ Lab Sample ID: 9706981
ample wt/vol: 5.0 (g/mL) ML ' Lab File ID: VG7I129F.D
Level:  (low/med) ' Date Received: 6/27/97
Moisture: not dec. Date Analyzed:  7/8/97
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
loil Extract Volume: (ub) Soil Aliquot Volume: (ub)
Concentration Units:
. CAS No. Compound (ug/L or ug/Kg) ug/L Q
' 1634-04-4 Methyi t-Butyl Ether 1 U’
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethyibenzene 1 U
m&p-Xylenes 1 U
I 95-47-6 0-Xylene 1 U
I FORM | VOA



1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
' WP008
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EA ENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706982
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7I130F.D
Level:  (low/med) ' Date Received:  6/27/97
% Moisture: not dec. Date Analyzed:  7/8/97
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uLj
. Concentration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 )
100-41-4 - Ethylbenzene 1 U
‘mé&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
FORM | VOA



1A | ) Client ID No.

l VOLATILE ORGANICS ANALYSIS DATA SHEET -
. WP009
Lab Name: EA LABORATORIES Report#: 970932
lab Code: EAENG Case No.: Method: 8020 Lo SDG No.:
Matrix: (soil/water) WATER ' Lab Sample ID: 9706983
Iample wi/vol: 50 (g/ml) ML Lab File ID: VG7I131F.D
Level: (low/med) Date Received: 6/27/97 .
I Moisture: not dec. Date Analyzed:  7/8/97
GC Column: DB-VRX ID: 045 (mm) : ' Dilution Factor: 1.0
‘ loil Extract Volume: ~ (ub) Soil Aliquot Volume: . (uL)
Concentration Units:
I . CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether ‘ 1 U
71-43-2 Benzene 55 .
l 108-88-3 Toluene 1500 . E
100-41-4 Ethylbenzene 1000 E
mé&p-Xylenes 4500 E
l 95-47-6 0-Xylene 2400 E
I FORM I VOA



1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
. WPO09DL
Lab Name: EA LABORATORIES Report#: 970932
- LabCode: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706983DL
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7i151F.D
Level: (low/med) Date Received: 6/27/97
% Moisture: not dec. Date Analyzed:  7/9/97
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 20.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Concentration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 20 U
71-43-2 Benzene 73 D
108-88-3 Toluene 1700 D
100-41-4 Ethylbenzene 1100 D
m&p-Xylenes 5600 D
95-47-6 o-Xylene 2900 D
FORM | VOA




1A . Client ID No.

l ~ VOLATILE ORGANICS ANALYSI!S DATA SHEET -
: ) WPO010
Lab Name: EA LABORATORIES - Report#: 970932
Eb Code: EAENG Case No.: Method: 8020 : SDG No.:
Matrix: (soil/water) WATER i Lab Sample ID: 9706984
lample wt/vol: 5.0 (g/mL) ML ' Lab File ID: VG71141F.D
Level: (low/med) Date Received: 6/27/97
' Moisture: not dec. Date Analyzed:  7/8/97
GC Column: DB-VRX ID; 045 (mm) Dilution Factor: 1.0
loil Extract Volume: (ub) Soil Aliquot Volume: (uL)
‘ A ~ Concentration Units: o
I CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 34
108-88-3 Toluene 26
100-41-4 Ethylbenzene , 9
. m&p-Xylenes 26
95-47-6 0-Xylene 15
FORM | VOA



1A . . Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
‘ WPXD1
Lab Name: EA LABORATORIES Report#: 970932 '
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706985
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG71133F.D
Level: (low/med) Date Received: 6/27/97
% Moisture: not dec. Date Analyzed:  7/8/97
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: : (uL) Soil Aliquot Volume: (uL)
Concentration Units:

CAS No. Compound (ug/L or ug/Kg) ug/L Q

1634-04-4____ Methyl t-Butyl Ether | 1 U

71-43-2 Benzene 1 U

108-88-3 Toluene 1 U

100-41-4 Ethylbenzene 1 U

m&p-Xylenes 1 U
95-47-6 0-Xylene 1 U
FORM | VOA



1A

Client ID No.
. VOLATILE ORGANICS ANALYSIS DATA SHEET -
' WP011
Lab Name: EA LABORATORIES Report#: 970932 .
.ab Code: EAENG Case No.: © Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706986
.ample wt/vol: 5.0 (g/mL) - ML Lab File ID: VG71155F.D
Level: (low/med) Date Received: 6/27/97 .
l Moisture: not dec. Date Analyzed:  7/9/97
GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 1.0
loil Extract Volume: (ub) Soil Aliquot Volume: (ub)
o Concentration Units:
' CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl! t-Butyl Ether 2
: 71-43-2 Benzene 320
' 108-88-3 Toluene 5400 E
100-41-4 Ethylbenzene 72
mé&p-Xylenes 270
l 95-47-6 o-Xylene 65
' FORM | VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
WP011DL
Lab Name: EA LABORATORIES Report#: 970932
. LabCode: EA ENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706986DL
Sample wt/vol; 5.0 (g/mL) ML Lab File ID: VG71154F.D
Level: (low/med) Date Received: 6/27/97
% Moisture: not dec. Date Analyzed:  7/9/97
GC Column: DB-VRX ID:  0.45 (mm) Dilution Factor: 20.0
Soil Extract Volume: (ub) Soil Aliquot Volume: (ub)
Concentration Units:
CAS No. Compound (ug/L or ug/Kq) ug/L. Q
1634-04-4 Methyl t-Butyl Ether 20 U
71-43-2 Benzene 340 D
108-88-3 Toluene 6700 D
100-41-4 Ethylbenzene 92 D
mé&p-Xylenes 370 D
95-47-6 - 0-Xylene 110 D
FORM | VOA



A

SR Client ID No.
' VOLATILE ORGANICS ANALYSIS DATA SHEET
: . L WP012
Lab Name: EA LABORATORIES REPOI#: 970932
l,ab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER " Lab Sample ID: 9706987
Eample wt/vol; 5.0 (g/mL) ML Lab File ID: VG71145F.D
Level: (low/med) Date Received: 6/27/97
'; Moisture: not dec. Date Analyzed:  7/9/97
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
l50i| Extract Volume: L) Soil Aliquot Volume: (uL)
Concentration Units:
l CASNo.  Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 . - Methyl t-Butyl Ether 1 U
71-43-2 Benzene 12
108-88-3 Toluene 270
100-41-4 Ethylbenzene 3
m&p-Xylenes 12
95-47-6 o-Xylene 3
FORM | VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
WP013
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EA ENG - Case No.: Method: 8020 SDG No.:
Matrix: (soilfwater) WATER Lab Sample |D: 9706988
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG71146F.D
Level: (low/med) - Date Received: _ 6/27/97
% Moisture: not dec. | Date Analyzed:  7/9/97
GC Column: DB-VRX ID:  0.45 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
- Concentration Units: _

CAS No. Compound (ug/L or ug/Kg) . ug/L Q

1634-04-4 Methyl t-Butyl Ether 1 U

71-43-2 Benzene 1 U

108-88-3 Toluene 2

100-41-4 - Ethylbenzene 1 U

m&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
FORM | VOA



R A I RIS

¥

LA N V)

‘ . N S _ Client ID No.
l VOLATILE ORGANICS ANALYSIS DATA SHEET
gRL WPO014
Lab Name: EA LABORATORIES Report#: 970932
Iab Code: ~ EA ENG Case No.: .. Method: 8020 SDG No.:
Matrix: (soil/water) WATER _ ‘ Lab Sample 1D: 9706989
lample wt/vol: 5.0 (g/mL) ML Lab File ID: VG71147F.D
Level: (low/med) Date Received: 6/27/97
. Moisture: not dec. Date Analyzed:  7/9/97
GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 1.0
loil Extract Volume: (ub) Soil Aliquot Volume: (uL)
‘Concentration Units: :
l CAS No. Compound- (ug/L or ug/Kg) T __ug/L
1634-04-4 Methy! t-Butyl Ether ' 1 U
71-43-2 Benzene 1 U
l 108-88-3 Toluene | 4
100-41-4 Ethylbenzene 1 U
m&p-Xylenes 1 U
l 95-47-6 o-Xylene 1 U
l FORM | VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
_ WP015
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EA ENG Case No.: Method: 8020 SDG No.:
Matrix: (s_oil/water) WATER ‘ Lab Sample ID: 9706990
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7I149F.D
Level:  (low/med) Date Received: 6/27/97
% Moisture: notldec. Date Analyzed:  7/9/97
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) ‘ Soil Aliquot Volume: (uL)
_ Concentration Units:
. CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 . Benzene 1 U
108-88-3 Toluene 1
100-41-4 Ethylbenzene 1 U
m&p-Xylenes 1 U
95-47-6 o-Xylene 1 )
FORM | VOA



1A e

_ R Client ID No.
A l VOLATILE ORGANICS ANALYSIS DATA SHEET
: . ' WP016
Lab Name: EA LABORATORIES Report#: - 970932 )
lab Code: EAENG Case No.: Method:_ 8020 . SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706991
lample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7I150F.D
‘Level: (low/med) Date Received: 6/27/97
' Moisture: not dec. Date Analyzed:  7/9/97
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
'oil Extract Volume: . (ub) Soil Aliquot Volume: (uL)
) Concentration Units;
' ' CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 ~ Toluene 1
100-41-4 Ethylbenzene 1 U
ma&p-Xylenes 1 U
195-47-6 0-Xylene 1 U
FORM | VOA




1A - Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TRIP BLANK
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EA ENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706992
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG71120F.D
Level: (low/med) ' Date Received: 6/27/97
% Moisture: not dec. Date Analyzed:  7/7/97
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (ub)
Concentration Units: :
CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
: mé&p-Xylenes 1 U
95-47-6 o-Xylene 1 U

FORM I VOA



: L Client ID No.
l VOLATILE ORGANICS ANALYSIS DATA SHEET
sy VBLKO1 .

Lab Name: EA LABORATORIES Report#: 970932 '
Iab Code: EAENG Case No.: _ Method: 8020 © SDG No.: .
Matrix: (soil/water) WATER _ Lab Sample ID: VB707075
Emple wt/vol; 5.0 (g/mL) ML Lab File ID: VG71116F.D
Level: (low/med) Date Receivedbz
I Moisture: not dec. Date Analyzed:  7/7/97
GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 1.0
l)il Extract Volume: (ub) Soil Aliquot Volume: (ub)
. o - Concentration Units:
l CAS No. Compound (ug/L or ug/Kg) ug/L Q

1634-04-4 Methyl t-Butyl Ether 1 .U

71-43-2 Benzene 1 U.
I 108-88-3 Toluene 1 U

100-41-4 Ethylbenzene 1 U

: m&p-Xylenes 1 U

l 95-47-6 o-Xylene 1 U
I FORM | VOA




_ ' 1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
VBLKO02
Lab Name: EA LABORATORIES Report#: 970932 ’
Lab Code: EA ENG Case No.: Method: 8020 'SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: VB707083
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG71140F.D
Level: (low/med) Date Received:
% Moisture: not dec. Date Analyzed:  7/8/97
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: {ubL) Soil Aliquot Volume: (uL)
) Concentration Units;
CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
m&p-Xylenes 1 U
95-47-6 0-Xylene 1 U
FORM I VOA



1A

- ‘ Client ID No.
l VOLATILE ORGANICS ANALYSIS DATA SHEET - ,
P VBLKO03
Lab Name: EA LABORATORIES Report#: 970932
ab Code: EAENG Case No.: . . Method: 8020 SDG No.:
Matrix: (soil/water) WATER _ Lab Sample ID: VB07246
ample wt/vol; 5.0 (g/mL) ML Lab File ID: VG7I338F.D
Level: (low/med) Date Received:
|o Moisture: not dec. Date Analyzed: 7/24/97
GC Column: DB-VRX ID:  0.45 (mm) Dilution Factor: 1.0
'oil Extract Volume: (uL) Soil Aliquot Volume: (ub)
Concentration Units:
l CAS No. Compound . (ug/L or ug/Kg) ug/L Q
_ 1634-04-4 Methy! t-Butyl Ether 1 U
71-43-2 Benzene 1 U
I 108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
m&p-Xylenes 1 U
l 95476 - o-Xylene 1 U
I FORM | VOA




B. TPH-Gas




I 1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

l ' o WPRB1

ab Name: EA LABS Contract:NAS BRUNSWICK :
ab Code: EAENG Case No:4217  - SAS No: SDG No:
!atrix: (soil/water)WATER | Lab Sample‘ ID: 9706974
ample wt/vol: '5.0 (g/mL) ML Lab File 1ID: VD4J325
Level: (low/med) LOW ' Date Received: / /
I Moisture: not dec. __ Date Analyzed: 07/08/97
GC Column:RTX1 ID:0.53 (mm) _ Dilution Factor: 1
loil Extract Volume: __ © (ulL) "~ Soil Aliquot Volume: ___ = (uL)
: | CONCENTRATION UNITS

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

' e TPH 25 IU ’

i

i

i

i

|

I .

1

i

i

I FORM I VOA 3/90
1

i



VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Lab Name: EA LABS ‘
Lab Code: EAENG Case No:4217
Matrix: (soil/water)WATER
Sample wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1 ID:0.53 (mm)

ML Lab File ID:

1A EPA SAMPLE NO. l

WP0OO1

Contract:NAS BRUNSWICK
SAS No: | SDG No:
Lab Sample ID: 9706975
VD4J326
Date Received: / /

Date Analyzed: 07/08/97

Dilution Factor: 1

Soil Extract Volume: - (ul) Soil Aliquot Volume:
‘ CONCENTRATION UNITS ,
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
----------------- TPH 260 I
FORM I VOA 3/90

. _ =
£
Il B =N N EF BN BN DD TR BN D EE B BN BE S .



iA. EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

WP002

.ab Name: EA LABS Contract:NAS BRUNSWICK -

Lab Code: EAENG Case No:4217 SAS No: SDG No:
latrix: (soil/water)WATER Lab Sample ID: 9706976
iample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J359
’evel: (low/med) LOW ' Date Received: / /

‘ Moisture: not dec.

Date Analyzed: 07/09/97

GC Column:RTX1 ID:0.53  (mm) Dilution Factor: 5

Ioil Extract Volume: | (ul) Soil Aliquot Volume:

| CONCENTRATION UNITS :

l CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
’ ----------------- TPH 4200 l

FORM I VOA

3/90

(uL)



1A EPA SAMPLE NO. '
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET .

WP003 ) l
Lab Name: EA LABS . - Contract:NAS BRUNSWICK .
Lab. Code: EAENG Case No:4217 SAS No: SDG No:
Matrix: (soil/water)WATER Lab Sample ID: 9706977 l
Sample wt/vol: 5.0 (g/mL) ML ] Lab File ID: VD4J366 l
Level: (low/med) LOW Date Received: / /
% Moisture: not dec. : . Date Analyzed: 07/09/97 '
| GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1
Soil Extract Volunme: v,— “(uL) Soil Aliquot Volume: __ (uL)I
| CONCENTRATION UNITS |
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L - Q I
--—---—-—Q--_---—-TPH | . . , 130 l ’
i
i
|
,
i
i
i
]
i
i
FORM I VOA 3/90 l
1
1



I B _ 1A EPA SAMPLE NO.
‘ VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET ~

| WP004
' l;ab Name: EA LABS . -~ Contract:NAS BRUNSWICK
.ab Code: EAENG . Case No:4217 SAS No: SDG No:
ilatrix: (soil/water)WATER . Lab Sample 'ID: 9706978
ample wt/vol: | 5.0 (g/mL) ML Lab File ID: VD4J365
‘evel: (low/med) LOW Date Received: / /
‘Moisture: not dec. _ .Date Analyzed: 07/09/97
GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 5
| ldil Extract Volume: __ (ul) Soil Aliquot Vol‘ume: - " (ulL)
| CONCENTRATION UNITS
l CAS NO. COMPOUND, (ug/L or ug/Kg) ug/L _ Q
‘ ----------- —————- TPH A 16000 l ' ‘
I _
i
i
S
l :
I‘.
i
I
i
i
I FORM I voa . 3/90
i
I



EPA SAMPLE NO. I

VOLATILE COMPbUNDS OééANICS ANALYSIS SHEE’I/i
| : WP005 ,l I
Lab Name: EA LABS Contract:NAS BRUNSWICK .
Lab Code: EAENG Case No:4217. SAS No: SDG No:
Matrix: (soil/water)WATER Lab Sample ID: 9706979 '
Samplie wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J355 I
Level: (low/med) LOW Date Received: / / .
% Moisture: not dec. | Date Analyzed: 07/09/97 I
GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1
Soil Extract Volume: (uL) Soil Aliquot Volume: (ulL) I
CONCENTRATION UNITS
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q I
----------------- TPH 110 | l
i
i
|
!
1
i
1
1
|
FORM I VOA 3/90 '
i
i



I A 1 EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

l . ‘ WP006
ab Name: EA LABS - Contract:NAS BRUNSWICK :
ab Code: EAENG Case No:4217 - SAS No: ' - SDG No:
i:atrix: (soil/water)WATER " Lab Sample ID: 9706980 .
ample .wt/volﬁ 5.0 (g/mL) ML Lab File ID: VvD4J332
ievel: (low/med) LOW Date Received: / /
Moisture: not dec. = Date Analyzed: 07/08/97
GC Column:RTX1 ID:0.53 (mm) Dilution Factor: | 1
'oil Extract Volume: - .(uL) ‘ Soil Aliquot Volume: ___  (uL)
| - ; CONCENTRATION UNITS
' CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
l ----------------- TPH_ , _ . 1600 | ‘
1 | |
]
l ‘
l_
l J
i
i
i
i
l FORM I VOA , 3/90
i
i



VOLATILE COMPOUNDS O

Lab Name: EA LABS ~
Lab Code: EAENG

Matrix: (soil/water)WATER
Sample wt/vol:
Level: (low/med) LOW

% Moisture: not dec.

Case No:4217

1A

Contract:NAS BRUNSWICK

5.0 (g/mL) ML

RGANICS ANALYSIS SHEET

SAS No:

.EPA SAMPLE NO. l

WP0OO7 ‘ '

SDG No:

Lab Sample ID: 9706981
Lab File ID:  VD4J369
Date Received: / /

Déte Analyzed: 07/09/97

GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1
Soil Extract Volume: (ulL) Soil Aliquot Volume:
CONCENTRATION UNITS , ‘
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
----------------- TPH

4000 l -)

‘FORM I Voa

3/90

e
| E
B B B Bl N N N BN B BE D BN B B o EE e



Iab Name: EA LABS

Lab Code: EAENG ) Case No:4217

atrix: (soil/water)WATER

iample wt/vol: 5.0 .(g/mL)

evel: (low/med) LOW
! Moisture: not dec.

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

1A ~ EPA SAMPLE NO.
WP0OO0S8
Contract:NAS BRUNSWICK
SAS No: . - SDG No:

Lab Sample ID: 9706982

ML Lab File ID: VD4J356

Date Received: / /

Date Analyzed: 07/09/97

C Column:RTX1 ID:0.53: (mm) Dilution Factor: 1
loil Extract Volume: (ulL) Soil Aliquot Volume:
. CONCENTRATION UNITS
I CAS NO. . COMPOUND (ug/L or ug/Kg) ug/L Q
l ----------------- TPH 210 I
l FORM I VOA ' ' . 3/90

(ul) -



1a _ EPA SAMPLE NO. l
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

WPO0OO09 l '
Lab Name: EA LABS : Contract:NAS BRUNSWICK
Lab Code: EAENG Case No:4217 SAS No: SDG No: l
Matrix: (soil/water)WATER Lab Sample ID: 9706983
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J345 I
Level: (low/med) LOW - Date Received: / / :
% Moisture: not dec. - Date Analyzed: 07/09/97 l
GC Column:RTX1 ID:0.53 (mm) ' Dilution Factor: 10
Soil Extract Volume: - (ulL) Soil Aliquot Volume:" (uL)I
‘ CONCENTRATION UNITS :
CAS NO. COMPOUND - (ug/L or ug/Kg) ug/L Q l
——m e ——e—e—e——_TPH 15000 I : '
1
1
i
i
i
i
i
1
~ i
FORM I VOA : 3/90 l
i
i



lab Name: EA LABS

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

ab Code:. EAENG ..Case No:4217
iatrix: (soii/water)WATER

ample wt/vol: : 5.0 (g/mL)
‘evel: (low/med) . LOW |

Moisture: not dec.

1A

EPA SAMPLE NO.

WPO1l0
. Contract:NAS BRUNSWICK

SAS No: . " SDG No:

Lab Sample ID: 9706984

ML Lab File ID: VD4J357

Date Received: / /-

Date Analyzed: 07/09/97

GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1
Ioil Extract Volume: (uL) Soil Aliquot Volume:
’ CONCENTRATION UNITS
l CAS NO. - COMPOUND (ug/L or ug/Kg) ug/L Q
l ----------------- TPH 310 |
l FORM I VOA- 3/90

" (uL)



1A -
VOLATILE COMPOUNDS ORGANICS

EPA SAMPLE NO. l
ANALYSIS SHEET

. HDoSE  wm l l

Lab Name: EA LABS . Contract:NAS BRUNSWICK =l )
Lab Code: EAENG Case No:4217 SAS No: SDG No:

Matrix: (soil/wafer)WATER Lab Sample ID: 9706985 l

Sample wt/vol: 5.0 (g/mL) ML' Lab File ID: VD4J363 l
Level: (low/med) LOW Date Re.ceived: / / .

% Moisture: not dec. Date Analyzed: 07/09/97 . I
GC Column:RTX1 . . ID:0.53  (mm) Dilution Factor:' 5 .

Soil Extract Volume: __ (uL) Soil Aliquot Volume: __ (uL)l

CONCENTRATION UNITS |
CAS NO. . COMPOUND (ug/L or ug/Kg) ug/L Q '
————————————————— TPH 2100 l ’ '

i

i

i

]

i

i

i

|

1

FORM I VOA 3/90 l

i

i



1A EPA SAMPLE NO.
_VOLA'I‘ILE COMPOUNDS ORGANICS ANALYSIS SHEET

l WPO1l1
ab Name: EA LABS ) Contract:NAS BRUNSWICK
ab Code: EAENG Caée No:4217 SAS No: __ ’ SDG No:
i;atrix: (soil/water)WATER . Lab Sample ID: 9706986
ample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J374'
Eevel: (low/med) LOW . Date Received: / /
Moisture: not dec. __ Date Analyzed: 07/10/97
GC Column:RTX1 . ID:0.53  (mm) Dilution Factor: 3
'oil Extract Volume: __ (uL) | Soil Aliquot Volume: ___ (uL)
CONCENTRATION UNITS
' | CAS NO. COMPOUND (ug/L or ug/Kg) ug/L . Q
l ----------------- TPH ' . | 9100 l | l
FORM I VOA : 3/90



VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

'Lab Name: EA LABS
Lab Code: EAENG Case No:4217
Matrix: (soil/water)WATER .

Sample wt/vol:
Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1 ID:0.53 (mm)

5.0 (g/mL) ML

EPA SAMPLE NO. l

1A :
: ' WP0O12
Contract:NAS BRUNSWICK :
SAS No: SDG No:

Lab Sample ID: 9706987

Lab File ID: VD4J358

-/ /
Date Analyzed: 07/09/97

Date Received:

Dilution Factor: 1

Soil Extract Volume:. (uL) Soil Aliquot Volume:
CONCENTRATION UNITS .
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
----------------- TPH 430 I
FORM I VOA 3/90

. ,\_
: c
E -
N R N N N N N D IR BN BN BN B O BE G EE E e



. - 1A EPA SAMPLE NO.
' ‘ VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

l ' ' WP013
ab Name: EA LABS ‘ Contract:NAS BRUNSWICK

ab Code: EAENG Case No:4217 '~ SAS No: SDG No:
‘;atrix:' (soil/water)WATER ) | Lab Sample ID: 9706988

ample wt/vol: 5.0 (g/mL) ML Lab File ID: | vD4J339
tevel: (low/med) LOW - Date Received: / /

¥ Moisture: not dec. __ '~ Date Analyzed: 07/08/97

GC C‘olumn:RTXI ID:0.53 (mm) Dilution Factor: _ 1
toil Extract Volume: _ =~ (uL) Soil Aliquot Volume: __ (uL)

‘ CONCENTRATION UNITS
l CAS NO. . COMPOUND / (ug/L or ug/Kg) ug/L . Q
’ ----------------- TPH _ . ' 25 IU .
FORM I VOA ' 3/90



VOLATILE COMPOUNDS O

1A

A EPA SAMPLE NO. l
RGANICS ANALYSIS SHEET

WP014 I l
Lab Name: EA LABS Contract:NAS BRUNSWICK
Lab Code: EAENG Case No:4217 SAS No: SDG No: .
Matrix: (soil/water)WATER Lab Sample ID: 9706989
Sample ﬁrt/vol: 5.0 (g/mL) ML Lab File ID: VvD4J340 l
Level: (low/med) LOW Date Received: / /
% Moisture: not dec. Date Analyzed: 07/09/97 l
GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1 '
Soil Extract Volume: (ulL) Soil Aliquot Volume: __ (uL)l
CONCENTRATION UNITS
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q I
L T TPH 1000 I ‘ |
i
i
i
i
i
i
i
i
i
FORM I VOA 3/90 '
1
i



I : 1A : EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

l : WP015
ab Name: EA LABS ' . Contract:NAS BRUNSWICK
ab Code: EAENG Case No:4217 SAS No: " SDG No:
iatrix: (soil/water)WATER . Lab Sample ID: 9706990
ample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J341
!evel: (low/med) LOW o Date Received: / /
Moisture: not deec. __ Date Analyzed: 07/09/97
GC Column:RTX1 ID:0.53  (mm) '~ Dilution Factor: 1
Ioil Extract Volume: __ (ulL)- Soil Aliquot Volume: (uL)
' | CONCENTRATION UNITS
l CAS NO. COMPOUND (ug/L or ug/Kg) ug/L o - Q
’ ——————— ————— - TPH . . ' 160 | ‘
i
i
i
i
i
i
i
i
I FORM I VOA ~ 3/90
i
1



1A EPA SAMPLE NO. l
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

WP016 ’ l
Lab Name: EA LABS Contract:NAS BRUNSWICK
Lab Code: EAENG  Case No:4217 ' SAS No: SDG No: .
Matrix: (soil/water)WATER | Lab Sample ID: 9706991 - .
Sample wt/vol: 5.0 (g/mL) ML ~ Lab File ID: VD4J344 '
Level: (low/med) LOW Date Received: / /
% Moisture: not dec. Date Analyzed: 07/09/97 l
GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1
Soil Extract Volume: - (uL) Soil Aliquot Volume: _ (uL)I
| CONCENTRATION UNITS
CAS NO. . COMPOUND (ug/L or ug/Kg) ug/L Q l
——————mmmme o TPH | . 25 IU ,
i
]
I
I
i
i
|
i
FORM I VOA 3/90 l
i
|



1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Lb Name: EA LABS
Eb Code: EAENG

trix: (soil/water)WATER

Case No:4217

mple wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

lMoisture: not dec.

SAS No:

Contract:NAS BRUNSWICK

EPA SAMPLE NO.

VBLKO1

SDG No:

Lab Sample ID: VB707081

Lab File ID:

Date Received:

VD4J322

/7

Date Analyzed: 07/08/97

GC Column:RTX1 1D:0.53 (mm) Dilution Factor: 1
l:il Extract Volume: (ul) Soil Aliquo.t Volume:

: CONCENTRATION UNITS
l CAS NO. COMPOUND (ug/L or ug/Kg) ug/L -Q
l I ----------------- TPH 25 IU ‘
l FORM I VOA 3/90

(uL)



1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

EPA SAMPLE NO. l

’ VBLKO2 l I
Lab Name: EA LABS Contract:NAS BRUNSWICK
Lab Code: EAENG Case No:4217 SAS No: SDG No: '
Matrix: (soil/water)WATER Lab Sample ID: VBL70709 . '
Sample Qt/vol: 5.0 (g/mL) ML Lab File ID: VD4J354 I
Level: (low/med) LOW Date Received: / / -
% Moisture: not dec. - Date Analyzed: 07/09/97 ‘ I
GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1
Soil Extract Volume: (ulL) " Soil Aliquot Volume: (uL)l
CONCENTRATION UNITS :
"CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q '
----------------- TPH 25 IU ‘
1
i
i
1
R
|
i
1
1
" FORM I VOA 3/90. : l
i
|



C. TPH-Diesel 4



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

. , . N|ASB-FF-03-WPRf"
Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9706974

Sample wt/vol: 1000 (g/ml) ML | Lab File ID: SW3Q966F.D

Level: -(low/med) Low Date Received: 06/27/97

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97
‘Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/11/97

Injection Volume: 1.0 (ub) ' Dilution Factor:

GPC Cleanup: (Y/N) N pH:

1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGIL

50

[ ‘ | DIESEL RANGE ORGANICS |

FORM I SV-1

3/90

-—



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

MASB-FF-03-WP0O

—

Lab Name: EA LABS . Contract: BRUNSWIC

Lab Code:: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix: (soil/water) WATER ' Lab Sample ID: 9706975
Sample wt/vol: 1000 (g/ml) ML ' Lab File ID: -SW3Q867F.D
Level: (low/med) Low . - Date Received: 06/27/97

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000  (uL) . Date Analyzed: 07/11/97
Injection Volume: 1.0 (uL) Dilution Factor: 1.0

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

CONCENTRATION UNITS:
CAS NO. COMPOUND ' (ug/L or ug/Kg) UGIL Q

L _ | DIESEL RANGE ORGANICS | - 1800 ] ]

FORM | SV-1 3/90



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

. : N|ASB-FF-03-WPQQ
Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: '9706976

Sample wtivol: 1000 (g/ml) ML ' Lab File ID: SW3Q968F.D

Level: (low/med) LOW Date Received: 06/27/97

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97
_Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/11/97

Injection Volume: 1.0 (ub) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:
CAS NO. ~ COMPOUND (ug/L orug/Kg) UG/L Q

| __ | DIESEL RANGE ORGANICS | 17000 [ E ]

FORM | SV-1 3/90



| 1B N . EPASAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET ’

‘ . A A SB-FF-03-WP(002
Lab Name: EA LABS . . Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706976DL
Sample wt/vol: 1000 (g/ml) ML ~ LabFileID: SW3Q992F.D
Level: (low/med)  LOW . Date Received: 06/27/97
% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000  (uL)  Date Analyzed: 07/11/97

Injection Volume: 1.0° (ul) Dilution Factor: 20.0 °
GPC Cleanup: (Y/N) N  pH: '

, 'CONCENTRATION UNITS:
CAS NO. COMPOUND - . (ug/L or ug/Kg) UGIL Q

l | DIESEL RANGE ORGANICS. { 23000 | D |

FORM | SV-1 3/90



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

N ASB-FF-03-WP00o|3

Lab Name: EA LABS Contract: BRUNSWIC

Lab Codé: EAENG Case No.: 970932 SASNo.  SDGNo.:
Matrix: (soil/water) WATER Lab Sarhple ID: 9706977
Sample wtivol: 1000 (g/ml) ML Lab File ID: . SW3Q969F.D
Level: (low/med) LOW Date Received: 06/27/97

% Moisture: decanted:(Y/N) ~ N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/11/97
lhjection Volurﬁe: 1.0 (ub) Dilution Factor: . 1.0

GPC Cleanup: (Y/N) N pH:

: CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L orug/Kg) UGI/L Q

l | DIESEL RANGE ORGANICS l 440 | ]

FORM | SV-1 | 3/90



: 1B :
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

N |ASB-FF-03-WP0O[H

Lab Name: EALABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix: (soil/lwater) = WATER Lab Sample ID: 9706978 -
Sample wt/vol: 1000 (g/ml) ML Lab File ID: SW3Q974F.D
Level: (low/med) LOW Date Received: 06/27/97

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 25000 (uL) Date Analyzed: 07/11/97
Injection Volume: 1.0 (ub) Dilution Factor: 1.0

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

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q
[ ‘ | DIESEL RANGE ORGANICS | ta0a772 | E |
' ' 140000
9 7/30l7

FORM1 SV-1

3/90



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NA| SB-FF-03-WP004 [p1_

Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706978DL
Sample wt/vol: 1000 (g/ml) ML Lab File ID: SW3Q993F.D
Level: (low/med) LOW Date Received: 06/27/97

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 25000 (uL) Date Analyzed: 07/11/97
Injection Volume: 1.0 (uL) Dilution Factor: 500.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/lKg) UGIL Q
[ | DIESEL RANGE ORGANICS [ 44837575 | b ]
/2/000/0(13 '

FORM 1 SV-1

fv@ 1oolt7

3/90



LabName: EA LABS
Lab Code: EAENG

Case No.: 970932 SAS No.:
Matrix: (soil/'water) WATER Lab Sample ID

‘Sample wtivol: 1000 (g/ml) ML. -Lab File ID:

Level: (low/med) = Low

Contract: BRUNSWI

. 1B . EPASAMPLE NoO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

N| ASB-FF-03-wpg G

C

SDG No.:

: 9706980
SW3Q975F.D

‘ Date Received: 06/27/97
% Moisture: decanted:(Y/N) N . Date Extracted: 07/01/97
Concentrated Extract Volume:' 1000 (uL) Date Analyzed: 07/1 1197
Injection Volume: 1.0 (u) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: :
. ' CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q

L TDEsE RANGE ORGANICS -m.-a

FORM | SV-1

3/90



1B  EPA SAMPLE NoO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

. NA SB-FF-03-WP00s
Lab Name:  EA LABS

Contract: BRUNSWIC
Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix; (soiliwater) WATER

Sample wt/vol: 1000

DL

. Lab Sample ID: - 9706980DL
(g/ml) ML Lab File ID:. SWB3R003F.D
Date Received: 06/27/97
Date Extracted: 07/01/97
Date Analyzed: 07/12/97
Dilution Factor: 2.0

GPC Cleanup: (Y/IN) N pH: ~ . '

_—

Level: (low/med) LOW
% Moisture:

decanted:(Y/N) N
Concentrated Extract Volume: 1000 (uL)

Injection Volume: 1.0 (uL)

- CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/ Q

T T TTDESEL RANGE ORGANICS | 2400 ]

FORM I SV-1 3/90



“lnjection Volume: 1.0 (uL)

. 1B »
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -

Lab Name: EA LABS

EPA SAMPLE NO.

N|ASB-FF-03-WP0oo 5
Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706981

Sample wivol: - 1000 (g/mi) ML

Lab File ID: SW3Q976F.D
Level: (low/med) LOW .

Date Received: 06/27/97
Date Extracted: 07/01/97
Date Analyzed: 07/11/97

Dilution Factor: 1.0
GPC Cleanup: (Y/N) N - pH: '

% Moisture: decanted:(Y/N) N
Concentrated Extract Volume: 1000 (uL)

CONCENTRATION UNITS:
CAS NO. - COMPOUND

(ug/L or ug/Kg) UGIL .Q
L _ | DIESEL RANGE ORGANICS l 1200 ] ]
FORM | SV-1 3/90



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EA LABS Contract. BRUNSWIC

EPA SAMPLE NO.

N ASB-FF-03-WP0Q

3

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix: (soil/water) WATER = ‘ Lab Sample ID: 9706982
Sample wt/vol: 1000 (g/ml) ML~ Lab File ID: SW3Q977F.D
Level: (low/med) LOW . Date Received: 06/27/97

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/11/97
Injection Volume: 1.0 (ub) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UGIL

L |_DIESEL RANGE ORGANICS l

450

FORM I SV-1

3/90



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

N|ASB-FF-03-WP0C

Lab Name: EA LABS Contract:  BRUNSWIC

Lab Code: EAENG ~ Case No.: 970932 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706983
Sample wt/vol: 1000 ~ (g/ml) ML Lab File 1D: SW3Q978F.D

Level: (low/med) LOW

% Moisture:
Concentrated Extract Volume: 1000  (uL)
Injection Volume: 1.0 (uL)

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

CAS NO.

decanted:(Y/N) N

Date Received: - 06/27/97

Date Extracted: 07/01/97

Date Analyzed: 07/11/97

-Dilution Factor: 1.0

CONCENTRATION UNITS:

COMPOUND

(ug/L orug/Kg) = UG/L

Q

L

| DIESEL RANGE ORGANICS

l - 2700

l

E

]

FORM | SV-1

3/90



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -
(\)A SB-FF-03-WP009 (D1
Lab Name: EALABS : Contract:  BRUNSWIC
Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706983DL
Sample wt/vol: 1000 (g/ml) ML Lab File ID: SW3R004F.D
Level: (low/med) LOW . Date Received: 06/27/97
% Moisture: . decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000  (ulL) Date Analyzed: 07/12/97
Injection Volume: 1.0  (uL) Dilution Factor: 2.5

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q

| | DIESEL RANGE ORGANICS I 2700 | D |

FORM I SV-1 3/90



. 1B ,
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET -

EPA SAMPLE NO.

A N)|ASB-FF-03-WP(0
Lab Name: EA LABS Contract: BRUNSWIC .

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:

Matrix: (soil/water) WATER . | Lab Sar’hple ID: 9706984

Sample wt/vol: 1000 . (g/ml) ML . LabFilelID: . SW3Q979F.D
Level: (low/med) LOW " Date Received: 06/27/97

% Moisture: "~ decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000  (uL) Date Analyzed: 07/11/97

Injection Volume: 1.0 (ub) . Dilution Factor: 1.0

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

CONCENTRATION UNITS:
CAS NO. COMPOUND , - (ug/L orug/Kg) UG/L '

I | | DIESEL RANGE ORGANICS ]

470

I

FORM | SV-1

3/90
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EA LABS Contract: BRUNSWI

EPA SAMPLE NO.

CN ASB-FF-03-WPXD)

Lab Code: EAENG Case No.: 970932 SAS No.:
Matrix: (soil/water) WATER

Sample wt/vol: 1000 °  (g/ml) ML Lab File ID: -

Level: (low/med) LOW Date Received:
% Moisture: decanted:(Y/N) _ N Date Extracted:
Concentrated Extract Volume: 1000 (uL) Date Analyzed:
Injection Volume: 1.0 (ub) Dilution Factor:

GPC Cleanup: (Y/N) N pH:

SDG No.:

Lab Sample ID: 9706985

' SW3Q80F.D

06/27/97

07/01/97

07/11/97

1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND

- (ug/L orug/Kg) UGI/L

| | DIESEL RANGE ORGANICS |

1800

l

]

FORM | SV-1

3/90



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

'03-WPD1
Lab Name: EA LABS Contract: 970932 A .
Lab Code: EAENG Case No.: SAS No.: SDGNo. 8% +-ut
Matrix: (soil/water) WATER o Lab Sample ID: 9706985DUP
Sample wt/vol: 1000 .(g/ml) ML . Lab File ID: SX4G645F.D
Level: (low/med) LOW Date Received: 06/27/97
% Moisture: decanted:(Y/N) N  Date Extracted: 07/17/97 .
Concentrated Extract Volume: 1000  (uL) " Date Analyzed: 07/22/97

Injection Volume: 1.0  (uL)

GPC Cléanup: (Y/IN) N pH:

Dilution Factor:

1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND. (uglorugkg) UGL - Q
B [ C4o-628EVEN [ “ 230 [ E ]
Ve e croépnics |
ﬁz() lr 7
FORM | SV-1 3/90



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
'03-WPD1 DL
Lab Name: EA LABS Contract: 970932 2 )
Lab Code: EAENG Case No.: SAS No.: SDG No; 5 #1847
Matrix: (soil/water)  WATER Lab Sample ID: 9706985DUPD
Sample wt/vol: 1000 (g/mly ML ~ LabFile ID: - SX4G669F.D
Level: (low/med) LOW ~ Date Received: 06/27/97
% Moisture: ~decanted:(Y/N) N Date Extracted: 07/17/97
Concentrated Extract Volume: 1000  (uL) Date Analyzed: 07/23/97
Injection Volume: 1.0  (uL) Dilution Factor: 2.0

GPC Cleanup: (Y/N) N pH:

/

, : CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q

[ | £46-C28FEVEN l 230 [ D |
Diesa. vhvse reanics

‘H{O 7 / 20/47

FORM | SV-1 3/90



SEMIVOLATILE ORGAerIBCS ANALYSIS DATA SHEET
Lab Name: EA LABS : Contract: BRUNSWIC
Lab Code: EAENG Case No.: 970932 SAS No.: S
Matrix: (soil/water) WATER Lab Sample ID:
Sample wtivol: 1000 (g/ml) ML Lab File ID:
Level: (low/med) LOW | Date Received:
% Moisture: decanted:(Y/N) N Date Extracted:

Concentrated Extract Volume:” 1000  (ul) Date Analyzed:

Injection Volume: 1.0  (uL) Dilution Factor:

GPC Cleanup: (Y/N) N pH:

EPA SAMPLE NO.

N

ASB-FF-03-WP0,

DG No.:
9706986

SW3Q981F.D -

06/27/97

07/01/97

07/11/97

1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND

(ug/L orug/Kg) UGI/L

[ | DIESEL RANGE ORGANICS -]

9400

I

E

]

FORM | SV-1

3/90

o,



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

' : NA|SB-FF-03-WP011 |)L_
Lab Name: EA LABS ' Contract:  BRUNSWIC :
Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:

Matrix: (soil/water) WATER ' Lab Sample ID: 9706986DL
Sample wt/vol: 1000 (g/ml) ML Lab File ID: SW3R005F.D
Level: (low/med) LOW Date Received: 06/27/97

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000  (ulL) Date Analyzed: 07/12/97
Injection Volume: 1.0 (u) Dilution Factor: 10.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:
CAS NO.  COMPOUND (ug/L or ug/Kg) UGIL Q

[ . | DIESEL RANGE ORGANICS ] 12000 | D ]

FORM I SV-1 3/90




1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EA LABS

Lab Code: EAENG
Matrix: (soil/water) WATER
Sample wt/vol: 1000
Level: (low/med) LOW

' decanted:(Y/N)
Concentrated Extract Volume: 1000  (uL)
Injection Volume: 1.0 (ub)

GPC Cleanup: (Y/N) N pH:

% Moisture:

CAS NO. COMPOUND

Case No.: 970932
- (g/ml) ML

_ N

Contract:  BRUNSWIC
SDG No.:

SAS No.:

EPA SAMPLE NO.

N

ASB-FF-03-WP0)

Lab Sample ID:
Lab File 1D:

Date Received:
Date Extracted:
Date Analyzed:

9706987

SW3Q982F.D

06/27/97

07/01/97

07/11/97

Dilution Factor: 1.

CONCENTRATION UNITS:
UGIL

(ug/L or ug/Kg)

0

| | DIESEL RANGE ORGANICS N

290

I.

FORM | SV-1

3/90



. 1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

GPC Cleanup: (Y/N) N  pH:

CONCENTRATION

Lab Name: EA LABS Contract: BRUNSWIC
Lab Code: EAENG Case No.: 970932 -SAS No.: S
Matrix: (soil/lwater) . WATER . ' Lab Sample ID:
Sample wt/vol: 1000 (g/ml) ML Lab File ID:
Level: (low/med) LOW : "~ Date Received:
% Moisture: . decanted:(Y/N) =~ N Date Extracted:
Concentrated Extract Volume: 1000  (uL) | Date Analyzed:
Injection Volume: 1.0 (ub) DiIutibn Factor:

EPA SAMPLE NO.

N|ASB-FF-03-WP0 || 3

DG No.:
9706988
SW3Q983F.D
06/27/97
07/01/97
07/11/97
1.0

UNITS:

CAS NO. COMPOUND ' (ug/L orug/Kg) UGIL Q

[ [ DIESEL RANGE ORGANICS [

370 | |

FORM | SV-1

3/90



-I -

. B .

1B : EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
_ S . C,N ASB-FF-03-WPO0{ |H

Lab Name: EALABS Contract: BRUNSWI
Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706989
Sample wtivol: 1000 (g/ml) ML ‘ Lab File ID: SW3Q986F.D
Level: (low/med) LOW _ Date Received: 06/27/97
% Moisture: ' decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/11/97
Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:
CAS NO. COMPOUND : (ug/L or ug/Kg) UGIL
[ | DIESEL RANGE ORGANICS | 400 | |

FORM | SV-1

3/90



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

N |ASB-FF-03-WPO0, |5~

Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix: (soil/water) WATER' Lab Sample ID: 9706990
Sample wt/vol: 1000 (g/mi) ML Lab File ID: SW3Q987F.D
Level: (low/med) LOW Date Received: 06/27/97

% Moisture: decanted:(Y/N) =~ N Date Extracted: 07/01/97
Concentrated Extract Volume; 1000 (uL) Date Analyzed: 07/11/97
Injection Volume: 1.0 (uL) : Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q

l __| DIESEL RANGE ORGANICS l 570 | |

FORM | SV-1 3/90



SEMIVOLATILE ORGA

Lab Name: EA LABS

1B

Lab Code: EAENG Case No.: 970932
Matrix: (soil/water) WATER

Sample wt/vol: 1000 (g/ml) ML
Level: (low/med) . LOW

% Moisture: decanted:(Y/N) N

Concentrated Extract Volume: 1000  (uL)

Injection Volume: 1.0 (uL)
GPC Cleanup: (Y/N) N pH:

.CAS NO. COMPOUND

3

NICS ANALYSIS DATA SHEET

Contract: BRU.NSWIé\)

EPA SAMPLE NO.

ASB:FF-03-WP0I |

SAS No.: SDG No.:

Lab Sample ID:
Lab File ID:

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:

9706991

SW3Q988F.D

06/27/97

07/01/97

07/11/97

1.0

CONCENTRATION UNITS:
(ug/L orug/Kg) UGIL Q

280 | i

L | DIESEL RANGE ORGANICS [

FORM | SV-1

- 3/90



SAMPLE DESIGNATIONS

Sample Location

Sample Designation

MW-44 FF-03 - MW004
MW-49 FF-03 - MW008
MW-51 FF-03 - MW009
MW-54 FF-03 - MW001
MW-58 FF-03 - MW007
MW-61R FF-03 - MW005
MW-62 FF-03 - MW006
MW-211 FF-03 - MW002
MW-213 FF-03 - MW003
MW-213 Dup FF-03 - MWXDI
RINSE BLANK FF-03 - MWRBI
TRIP BLANK

TRIP BLANK




" EALaboratories

19 Loveton Circle
Sparks, MD 21 152
Telephone: 410-771-4920
Fax: 410-771-4407

. .

“Re: NAS_ Brunswick NEX Service Station (29600.35)

* Dear Mr. Batle:".

| ®

1997
Mr. Mike Battle e '
EA Engineering, Science, & Technology, Inc. RECEI VE D
3 Washington Center -
Newburgh, NY 12550 A3 011397 |
B Engineasing, Scianca, & Tashnolezy, Ine.

Kewburgh, BY 12550

-t X '
P ’

A - ORI AN

Enclosed is our report on the analysis of eleven water samples C6H$éted for the NAS Brunswick S

NEX Service Station project on 24 June 1997. The invoice is included.

Please contact me if you have any questions or require further information and refer to report
970909. Unless other arrangements are made, we reserve the right to dispose of your samples
sixty (60) days from the date of this letter. We will retain the raw data for seven years from this

-date. '

Sincerely,

. n
Danl & Dtevua, j@\,
‘Mary E. Asper
Laboratory Project Manager

enclosure




LABORATORY DATA REPORT

Prepared for:

NAS Brunswick NEX Service Station
29600.35

Prepared by:
EA Laboratories
19 Loveton Circle

Sparks, MD 21152
(410) 771-4920

Report 970909

Suly 1997
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1. NARRATIVE



EA Laboratories
ANALYTICAL NARRATIVE
Client: EA Eng., Sci., & Tech., Inc. Laboratory Project Manager Mary E. Asper
Site: NAS Brunswick : EA Laboratories Report: 970909
Project number: 29600.35 Date: 31 July 1997

This report contains the results of the analysis of eleven water samples and collected on 24 June 1997
in support of the referenced project.

SAMPLE RECEIPT

The samples arrived by Federal Express at EA Laboratories on 25 June 1997. Upon recéipt, the
samples and blanks were inspected and compared with the chain-of-custody record. The samples and
blanks were then logged into the laboratory computer system with assigned laboratory accession
numbers and released for analysis.

Client Sample Designation EA Lab Number

NASB-FF-03-MWRBI1 9706818
NASB-FF-03-MW001 ' 9706819
NASB-FF-03-MWO002 9706820
NASB-FF-03-MWO003 : 9706821
NASB-FF-03-MW004 9706822
NASB-FF-03-MW005 9706823
NASB-FF-03-MWO006 9706824
NASB-FF-03-MW007 9706825
NASB-FF-03-MWO008 9706826

" NASB-FF-03-MWO009 9706827
. NASB-FF-03-MWXD1 o 9706828

- Following this narrative section are a glossary of data qualifiers used in this report (Table 1) and the
original chain-of-custody record. Analytical results and quality control information are summarized
in the appended data package which has been formatted to be consistent with the deliverable
requirements of this project.

QUALITY CONTROL

The following sections are ordered as the data appears in this report. They contain observations
made during sample analysis, summarize the results of quality control measurements, and address the
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the
narrative includes:



B

- EA Laboratories
ANALYTICAL NARRATIVE
Client: EA Eng., Sci., & Tech., Inc. Laboratory Project Manager: Mary E. Asper
Site: NAS Brunswick EA Laboratories Report: 970909
Project number: 29600.35 - Date: 31 July 1997

Safnple chronology: This section summarizes the sample history by fraction including the sample
preparation method and date, analytical method, and analysis date. Anything unusual about the
samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section.

Laboratory method performance: All quality control criteria for method performance must be met
for all target analytes for data to be reported. These criteria generally apply to instrument tune,
calibration, method blanks, and Laboratory Control Samples (LCS). In some instances where
method criteria fail, useable data can be obtained and are reported with client approval. The
narrative will then include a thorough discussion of the impact on data quality.

Sample performance: Quality control field samples are analyzed to determine any measurement
bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates
(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are
confirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method
performance is in control. Data are reported with appropriate qualifiers or discussion.

AROMATIC VOLATILES by GC - WATER (EA9706818-EA9706828)

Sample Chronology: The samples and associated quality control were analyzed on 3-4, 7-8 and 9
July 1997 by SW-846 Methods 5030/8020 for BTEX plus methyl tert-butyl ether (MTBE). The
reported analysis for sample NASB-FF-03-MWO006 was performed 1 day outside of holding time (an
attempted analysis of this sample within holding time yielded no usable data). All holding times were
met for the remainder of the samples associated with this report. '

Sample NASB-FF- 03-MWO002 was reanalyzed at a 100X dilution to bring the concentrations of
target analytes within instrument calibration range. The results of both the undxluted and diluted
analyses are included in this report.

Laboratory Method Performance: All laboratory method performance criteria were met for the
reported samples with the following exceptions:

The continuing calibration verification standards (CCVs) analyzed in the middle of the 3-4 July and
7-8 July 1997 analytical sequences were not usable because of clogged lines associated with the
sparging vessel these standards were placed in (the same vessel for both sequences). However, the
CCV analyzed at the beginning and the end of the analytical sequences were acceptable and the
surrogate recoveries of all reported samples were acceptable indicating that the analyses were in-



EA Laboratories
ANALYTICAL NARRATIVE
Client: EA Eng., Sci., & Tech., Inc. Laboratory Project Manager: Mary E. Asper
Site: NAS Brunswick _ EA Laboratories Report: 970909
Project number: 29600.35 Date: 31 July 1997

control. Data usability should not be impacted.
Sample Performance: All quality control criteria were met for the reported samples.
PURGEABLE TPH by GC - WATER (EA9706818-EA9706828)

Sample Chronology: The samples and associated quality control were analyzed on 7-8 July 1997 by
the Maine Method 4.2.17 for gasoline range organics (GRO). All holding times were met.

Sample NASB-FF-03-MWO002 was analyzed at a 10X dilution to bring the concentration of GRO
within instrument calibration range. :

Léboratory:Method Performance: All laboratory method performance criteria were met for the
reported samples.

Sémple Perfonhénpe:- All quality control criteria were met for the reported samples.
EXTRACTABLE TPH by GC - WATER (EA9706818 - EA9706828)

Sample Chronology: Eleven water samples and associated quality control were extracted according
to Maine Method 4.1.25 (continuous extraction) on 1 July 1997. The sample extracts and associated
quality control extracts were analyzed by the same method on 14-15 July 1997 for diesel range
organics (GRO). All holding times were met.

* The batch matrix spike/matrix spike duplicate (MS/MSD) was performed on sample NASB-FF-
03-MWO001. One laboratory control sample (LCS) was extracted with the samples.

¢ Sample NASB-FF-03-MWO002 required a 3 times dilution in order to bring the concentration of
- diesel range organics within calibration range. Both analyses are included in the data package.

* Because the method requirements for a 5% frequency LCS/LCSD (nor the alternate 10%
frequency MS/MSD) were not met, one sample (NASB-FF-03-MWO005) was re-extracted on 17
July (9 days outside of the method holding time) and reanalyzed on 22 July 1997. Duplicate LCSs
were included in this extraction batch.

Laboratory Method Performance: All laboratory method performance criteria were met for the -

reported samples except as noted above:

Sample Performance: All quality control criteria were met for the reported samples with the following
exceptions:
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EA Laboritories
ANALYTICAL NARRATIVE
Client: EA Eng., Sci., & Tech., Inc. \ Laboratory Pfoject Manager: Mary E.'Asper
Site: NAS Brunswick EA Laboratories Report: 970909
Project number: 29600.35 Date: 31 July 1997

* Recovery of the surrogate o-terphenyl was below 50% in the undiluted analysis of sample NASB-
FF-03-MWO002 (47%). Recovery in the diluted analysis was 72%, indicating acceptable sample .
recovery. : , v

* Comparison of the two results collected for sample NASB-FF-03-MWO005 (310 ug/L and 320
ug/L) showed a relative percent difference of 3%, indicating that the second analysis is acceptable.

CERTIFICATION OF RESULTS

The Laboratory certifies that this report meets the project requirements for analytical data as stated
in the Analytical Task Order (ATO) and the chain-of-custody. In addition, the Laboratory certifies
that the data as reported meet the Data Quality Objectives for precision, accuracy, and completeness
specified for this project or as stated in EA Laboratories Quality Assurance program for other than
the conditions detailed above. It is recommended by the Laboratory that this analytical report should
only be reproduced in its entirety. EA Laboratories is not responsible for any assumptions of data
quality if partial packages are used to interpret data. Release of the data contained in this report has
been authorized by the appropriate Laborator.y Manager as verified by the following signature.

Tned T 6uuw-—,. [ 31 July 1997

Mary E. Asper, Laboratory Project Ma{{ager




TABLE 1. ORGANIC ANALYSIS DATA QUALIFIERS

NDorU Indicates 2 compound on the target compound list (TCL) was analyzed for but not detected. The sample quantitation limit must be

TRorJ

corrected for dilution and, if a soil sample, for percent moisture. For example, 10 U is used for phenof in water if the sample final volume
is the protocol-specified final volume. Ifa 1-to-10 dilution of the extract was necessary, the reported limit is (10 x 10 U) or 100 U. Fora
soil sample, the value is also adjusted for percent moisture. For example, if the sample had 24% moisture and a 1-to-10 dilution factor, the
soil sample quantitation limit for phenol (330 U) would be corrected as follows: '

Reported limit = (330 U) x df / D
where: df = dilution factor = 10 .
D = (100 - % moisture) / 100 (At 24% moisture, D = (100-24) / 100 = 0.76)
Reported limit = (330 U) x 10 /0.76 = 4300 U (rounded to two significant figures)

For soil samples subjected to ge! permeation chromatography (GPC) cleanup procedures, the contract required quantitation limit (CRQL)
is also multiplied by 2 to account for the fact that only half of the extract is recovered. Note: If GPC procedures are employed, the factor

-of 2 is not included in the dilution factor reported; a "Y" is entered for GPC (Y/N).

Indicates an.estimated value. This flag is used under the following circumstances: 1) when estimating a concentration for tentatively
identified compounds where a 1:1 response is assumed, 2) when the mass spectral and retention time data indicate the presence of a
compound that meets the volatile and semivolatile GC/MS identification criteria, and the result is less than the CRQL but greater than
zero, 3) when the retention time data indicate the presence of a compound that meets the pesticide/Aroclor identification criteria and the
result is less than the CRQL but greater than zero. Note: the "J* code is not used and the compound is not reported as being identified for
pesticide/Aroclor results less than the CRQL, if the technical judgement of the pesticide residue analysis expert determines that the peaks
used for compound identification resulted from instrument noise or other interferences (column bleed, solvent contamination, etc.). For
example, if the sample quantitation limit is 10 ug/L but a concentration of 3 ug/L is calculated, report it as 3 J. The sample quantitation
limit must be adjusted for dilution as discussed for the U flag

This flag applies to pesticide results where the identification has been confirmed by GC/MS. Single component pesticides with
concentration equal to or greater than 10 ng/uL in the final extract must be confirmed by GC/MS.

This flag is used when the analyte is found in the associated blank as well as in the sample. It indicates possible/probable blank
contamination and warns the data user to take appropriate action. This flag is used for a TIC as well as for a positively identified TCL
compound. .

This flag identifies compounds whose concentrations exceed the calibration range of the GC/MS instrument for that specific analysis. This
flag does not apply to pesticides/PCBs analyzed by GC/EC methods. If one or more compounds have a response greater that full scale, the
sample or extract must be diluted and reanalyzed according to the specifications listed in the SOW. All such compounds with a response
greater than full scale should have a concentration flagged with an "E" on Form I for the original analysis. If the dilution of the extract
causes any compounds identified in the first analysis to be below the calibration range in the second analysis, then the results of both
analyses are reported on separate Forms 1. The Form I for the diluted sample will have the "DL" suffix appended to the sample number.
NOTE: For total xylenes, where three isomers are quantified as two peaks, the calibration range of each peak is considered separately; e.g.,
a diluted analysis is not required for total xylenes unless the concentration of either peak separately exceeds 200 ug/L.

This flag identifies all compounds identified in the analysis at a secondary dilution factor. If a sample or extract is reanalyzed at a higher
dilution factor, as in the "E" flag above, the "DL" suffix is appended to the sample number on the Form I for the diluted sample, and all
concentration values reported on that Form I are flagged with the "D" flag.

This flag indicates that a TIC is a suspected aldol-condensation product.

Other specific flags may be required to properly define the results. If used, they are fully described and such description attached to the
Sample Data Summary Package and the Case Narrative. The flags begin by using "X". If more that one flag is required, "Y" and "Z" are
used, as needed. For instance, the "X" flag might combine the "A", "B", and "D" flags for some sample.

Indicates presumptive evidence of a compound. This flag is only used for tentatively identified compounds, where the identification is
based on a mass spectral library search. It is applied to all TIC results. For generic characterization of a TIC, such as chlorinated
hydrocarbon, the N code is not used.

This flag is used for GC analyses when there is greater than 25% difference for detected concentrations between the two GC columns. The
lower of the two values is reported on Form | and flagged with a "P".




2. CHAIN OF CUSTODY



/\bL'
N Company Name: Project ’:A“‘Qage’ ’C°m?°‘ ParametersMethod Numbers for Analysis* Chain of Custody Record
LAE vgneecing  |prone $14- S25 500 o A s
Project No..J Project Nammd%(wl: ((')6 (; 5 mg%g#%%sz
Qﬁ'VQO . 35 3(09(0 EU el %YM 3 d % ax (410) 771-4407
Sample Storage Location: ATO Number: g g Report/Deliverables:
P ngo 950;'20@ EE %m'bw/(
age of ob ID: e
" de? HERE 0 EDDs /’b/(c(
. o S Pl § EA Labs
. 2l = Sample Identification 5 j’.l) W Accession W%’ /QIAT?
~ Date | Time 2|3 19 Characters 2 || S bl Number emarks
Li21f1| BOO | X AEB-EE- 103 MoRB o | XXX 270 o8qLPM: £, S AL
P4k 320 | Y N AS BimAif-08 Mewaoils 1 [STX]C Lk 9106819 MS /ms H ’
w1900 [ X INASBriAf-08r Muoo 11 | [ X il Q7008z2
WM 715 s NMSBA -0 - Mool 11 |6 [k XL 470082(
Lu71920 [ A1 INMSB- R A-03r Mwoed 1 [l [x | Alc quepzz| | ||\ %4 +
ptl0! 2D | K Mﬁﬁﬁ‘lFIfFQBLNMOQﬁ L e K e £ 400323 .
L4770 35 A ASBr Ffinad- Mool | o | CXIA G082
A0S A | IMASBr SR 03 w0071 |6 [X X1 TR
Loyel (51X ] NASE-GFro My [b [eIX 9700826 D] %S} /Mso
LY 140K | WASB - -03-MwWdoT 1 1 [ Y Xk 9706821 ﬂﬂ@! A= » L
_ @@%"ﬁ"" ~ NASB-FE-03r maxo) 1 Jle fo XK 9 hes 2% I
NEENEENE NS ERNENE NAsp-FF—03 My
| I T I O T O I I O O I I | N
EEEEEEEENIEENEEEN I:f:lww
Pldt v el (‘u: Y
Pt et et brbed . L
EENEEERENEEEENE NN /ZZZ%W@A‘(
Loyt e ety
Led e v dr bl '
[N ER RN E NN /‘@C@@'@Q?7S{
Sampled by: (Signature) Date/Time | Relinquished by: (Slgnature) Date/Time | Received by: (Signature) - Date/Time
gna HOnase g 140 Y " 1
ReKhquished by: (Signature) Date/Time | Rece . (Sigptture ate/Time | Airbill Number: Sample Shipped by: (Circle
: . [ /nM M) ﬁﬁ757—,7 JOS  |FedEx. Puro. UP)S
Cooter Temp: A\ € pH:[[] Yes B No  Comments:/' Custody Seals Intact l%es "[] Mo Hand Carried _
NOTE. Please mdicate method number for analyses tequesled. This wull(helpclamyany Mnons with Iab}ratorylechnlques Other:
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ok e B B LM



A. Volatiles



Client ID No.

| 1A
l VOLATILE ORGANICS ANALYSIS DATA SHEET
, _ MWRB1
ab Name: EA LABORATORIES Report#: 970909
ab Code: EA ENG Case No.: Method: 8020 SDG No.:
‘\atrix: (soil/water) WATER Lab Sample ID: 9706818
ample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7I098F.D
evel:  (low/med) Date Received: 6/25/97
o Moisture: not dec. Date Analyzed:  7/3/97
GC Column: DBVRX iD: 045 (mm) Dilution Factor: 1.0
) oil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Concentration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 3
100-41-4 Ethylbenzene 1 U
mé&p-Xylenes 1 U
95-47-6 0-Xylene 1 U
FORM I VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
MWO001
Lab Name: EA LABORATORIES Report#: 970909
LabCode: EAENG Case No.: Method: 8020 ° . SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706819
Sample wt/vol: . 50 (g/mL) ML Lab File ID: VG7I099F.D
Level: (low/med) Date Received:  6/25/97
% Moisture: not dec. Date Analyzed:  7/3/97
GC Column: DBVRX ID: 045 (mm) Bilution Factor: 1.0
Soil Extract Volume: (ub) Soil Aliquot Volume: (uL)
" Concentration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene ‘ 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
mé&p-Xylenes 1 U
95-47-6 0-Xylene 1 U
FORM | VOA

e N B = =



1A Client ID No.
I VOLATILE ORGANICS ANALYSIS DATA SHEET
' ' e Mwo02
Lab Name: EA LABORATORIES Report#:~ _ 970909
b Code: EAENG Case No.: ..~ <Method: 8020 . SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706820
mple wt/vol: 5.0 (g/mL) ML Lab File ID: VG71103F.D
Level: (low/med) Date Received:  6/25/97
Moisture: not dec. Date Analyzed:  7/4/97
GC Column: DBVRX ID: 045 (mm) ‘ Dilution Factor: 1.0
I:il Extract Volume: (uL) Soil Aliquot Volume: (ub)
Concentration Units:
l CAS No. Compound (ug/L or ug/Kg) - ug/L Q
1634-04-4 Methyi t-Butyl Ether 1 U
71-43-2 Benzene 540, E
l 108-88-3 Toluene 12000 E
100-41-4 Ethylbenzene 200
: m&p-Xylenes 790
l 95-47-6 o-Xylene 160
I FORM | VOA




. 1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
MWO002DL
Lab Name: EA LABORATORIES Report#: 970909
Lab Code: EA ENG Case No.: Method: 8020 SDG No.:
Matrix; (soil/water) WATER Lab Sample ID: 9706820DL
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG71134F.D
Level: (low/med) Date Received:  6/25/97
% Moisture: not dec. Date Analyzed:  7/8/97
GC Column: DBVRX ID: 0.45 (mm) Dilution Factor:  100.0
Soil Extract Volume: (ul) Soil Aliquot Volume: (uL) -
Concentration Units:
CAS No. Compound {ug/L or ug/Kg) - ug/l Q
1634-04-4 Methy! t-Butyl Ether 100 U
71-43-2 Benzene 510 D
108-88-3 Toluene 20000 D
100-41-4 Ethylbenzene 230 D
m&p-Xylenes 930 . D
95-47-6 o-Xylene 190 D

FORM | VOA



1A Client ID No. -
I VOLATILE ORGANICS ANALYSIS DATA SHEET
: L MWO003
ib Name: EA LABORATORIES Report#: 970909 :
b Code: = EA ENG Case No.: .Method: 8020 SDG No.:
iaatrix: (soil/water) WATER Lab Sample ID: 8706821
mple wt/vol: 5.0 (g/mL) ML Lab File ID: VG7I102F.D
vel:  (low/med) Date Received: 6/25/97
Moisture: not dec. Date Analyzed:  7/4/97
C Column: DBVRX ID:  0.45 (mm) Dilution Factor: 1.0
il Extract Volume: (ub) Soil Aliquot Volume: © (ub)
' Concentration Units:
l CAS No. Compound (ug/L or ug/Kg) _ug/L Q
' 1634-04-4 Methyl t-Buty!l Ether 1 U
71-43-2 Benzene 1 U
l 108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
m&p-Xylenes 1 )
l 95-47-6 o-Xylene 1 U
l FORM | VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET _
MWO004
Lab Name: EA LABORATORIES Report#: 970909
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706822
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7I117F.D
Level: (low/med) Date Received:  6/25/97
% Moisture: not dec. Date Analyzed:  7/7/97
GC Column: DBVRX ID:  0.45 (mm) Dilution Factor: 1.0
Soil Extract Volume: . (ub) Soil Aliquot Volume: (ub)
Concentration Units:
CAS No. Compound (ug/L or ug/KQ) ug/L Q
1634-04-4 Methyl t;ButyI Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 1Y)
m&p-Xylenes 1 U
95-47-6 0-Xylene 1 U
FORM | VOA



. 1A Client ID No.
l VOLATILE ORGANICS ANALYSIS DATA SHEET
MWO005
ib Name: EA LABORATORIES Report#: 970909 :
b Code: - EA ENG Case No.: Method: 8020, SDG No.:
i\atn’x: (soil/water) WATER ‘ Lab Sample ID: 9706823
ample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7I105F.D
evel: (low/med) Date Received: 6/25/97
Moisture: not dec. Date Analyzed:  7/4/97
GC Column: DBVRX ID: 0.45 (mm) Dilution Factor: 1.0
oil Extract Volume: (uL) Soil Aliquot Volume: (uL)
Concentration Units: .
I CAS No. Compound’ (ug/L or ug/Kg) ug/L - Q
' 1634-04-4 Methy! t-Butyl Ether 1 U
71-43-2 Benzene . 1 U
l 108-88-3 Toluene 1
100-41-4 Ethylbenzene 1 U
m&p-Xylenes 1 U
. 95-47-6 0-Xylene 1 U
I FORM | VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
' : MWO006
Lab Name: EA LABORATORIES Report#: 970909
Lab Code: EA ENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706824RE
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG71169F.D
Level: (low/med) ' Date Received: 6/25/97
% Moisture: not dec. Date Analyzed:  7/9/97
GC Column: DB-VRX ID: 045 (mm) : Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aliquot Volume: (ub)
Concentration Units: ‘
CAS No. Compound (ug/L or ug/Kg) ug/t Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 . Ethylbenzene 1 U
ma&p-Xylenes 1 Y
95-47-6 o-Xylene 1 )
FORM | VOA



R R R

1A

C Client 1D No.
l VOLATILE ORGANICS-ANALYSIS DATA SHEET ’A
. L MWO007
Lab Name: EA LABORATORIES Report#: 970909 ’
Iab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soiliwater)  WATER  Lab Sample ID: 9706825
'ample wt/vol: 50 (g/mL) ML Lab File ID: VG7!108F.D
Level:  (low/med) ' Date Received:  6/25/97
I Moisture: not dec. Daté Analyzed:  7/4/97
GC Column: DB-VRX ID: 045 (mm) _ Dilution Factor: 1.0
loil Extract Volume: . (uL) Soil Aliquot Volume: (ub)
Concentration Units:
I CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 9)
l 108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
m&p-Xylenes 1 U
l 95-47-6 o-Xylene 1 U
l FORM | VOA




' VOLATILE ORGANICS ANALYSIS DATASHEET

1A Client ID No.

MWO008
Lab Name: EA LABORATORIES Reporti#: 970909
Lab Code: EA ENG Case No.: - Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706826
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG71109F.D
Level: (Iow/med) Date Received: 6/25/97
% Moisture: not dec. Date Analyzed:  7/4/97
GC Column: DBVRX , ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ub) Soil Aliquot Volume: (ul)
Concentration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 )
108-88-3 Toluene 2
100-41-4 Ethylbenzene 1 U
m&p-Xylenes 1 U
95-47-6 0-Xylene 1 U
FORM [ VOA




e -

1A Lo e ‘ C‘Iient ID No.
. . - VOLATILE ORGANICS ANALYSIS DATA SHEET - .
. - v MW009
Lab Name: EA LABORATORIES Report#: 970909 .
lab Code: EAENG Case No.: . ..Method: 8020. , ' SDG No.:
* Matrix: (soil/water) WATER Lab Sample ID: 9706827
lample wt/vol; | 5.0 (g/mL) ML Lab File ID: VG7I110F.D
Level:  (low/med) _— Date Received:  6/25/97
Io Moisture: not dec. , Date Analyzed:  7/4/97
" GC Column: DBVRX ID: 0.45 (mm) Dilution Factor: 1.0
loil Extract Volume: (uL) Soil Aliquot Volume: (ub)
Concentration Units:
l CAS No. . Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Buty! Ether 1 U
71-43-2 " Benzene 1 U
. 108-88-3 Toluene 1 U
- 100-41-4 Ethylbenzene 1 U
ma&p-Xylenes 1 U
' 95-47-6 o-Xylene 1 U
l FORM | VOA



VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EA LABORATORIES

1A ' Client 1D No.

MWXD1

Reporti#: 970909

Lab Code: EA ENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706828
Sample wt/vol: 5.0 (g/mL) ML Lab File ID;: VG7I111F.D
Level: (low/med) Date Received: 6/25/97
% Moisture: not dec. Date Analyzed:  7/4/97-
GC Column: DB-VRX ID:  0.45 (mm) Dilution Factor: 1.0 ,
Sail Extract Volume: (ul) Soil Aliquot Volume: (ul)
Concentration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U~
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
m&p-Xylenes 1 U
95-47-6 0-Xylene 1 U
FORM | VOA




[

FORM | VOA

1A R, ) Client ID No.
l VOLATILE ORGANICS ANALYSIS DATA SHEET -
F. VBLKO1
Lab Name: EA LABORATORIES Report#: . 970909
‘b Code: EAENG Case No.: Method: 8020 - : SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: VB707035
lample wt/vol: 5.0 (g/mL) ML Lab File ID;: VG7I097F.D
Level: (low/med) Date Received:
l Moisture: not dec. Date Analyzed:  7/3/97
GC Column: DBVRX ID: 0.45 (mm) C Dilution Factor: 1.0
l:il Extract Volume: (uL) Soil Aliquot Volume: ' (uL)
Concentration Units:
l CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
l 108-88-3 Toluene 1 Y
100-41-4 Ethylbenzene 1 U
ma&p-Xylenes 1 U
l 95-47-6 o-Xylene 1 U




1A ‘ Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
‘ ' ' VBLKO02
Lab Name: EA LABORATORIES Report#: 970909 o
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER ' Lab Sample ID: VB707075
Sample wi/vol: 5.0 (g/mL) ML ' Lab File ID: VG7I116F.D
., Level:  (low/med) Date Received:
% Moisture: not dec. Date Analyzed:  7/7/97
GC Column: DBVRX ID: 045 (mm) - Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: ) (uL)
Concentration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyi t-Butyl Ether ’ 1 U
71-43-2 Benzene 1 9
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
m&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
FORM | VOA



VOLATILE ORGANICS ANA

Lab Name: EA LABORATORIES

1A

Iab Code: EA ENG
WATER
5.0 (g/mL)

Matrix: (soil/water)
ample wt/vol:
Level:  (low/med)

'/o Moisture: not dec.

Case No.:

et Client ID No.
LYSiS DATA SHEET
M VBLKO3
Report#: 970909
Method:  8020.. . SDG No.:

Lab Sample ID: VB707094

ML " Lab File ID: VG71161F.D

Date Received:

Date Analyzed:  7/9/97

GC Column: DBVRX ID: 045 ‘ (mm) ~ Dilution Factor: 1.0

‘oil Extract Volume: L) Soil Aliquot Volume: (L)
Concentration Units:

l CAS No. Compound (ug/L or ug/Kg) ug/L Q

1634-04-4 Methyl! t-Butyl Ether 1 U

|71-43-2 Benzene 1 U

l 108-88-3 Toluene 1 U

100-41-4 Ethylbenzene 1 U

: m&p-Xylenes 1 U

I 95-47-6 0-Xylene 1 U

l FORM | VOA



B. TPH-Gas




1K

EPA SAMPLE NO.

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
l, . | MWRB1
ab Name: EA LABS Contract:NEW BRUNSWI_CK
ab Code: EAENG Case No.:4217 SAS No: I SDG No:
‘.;atrix: (soil/water)WATER Lab Sample ID: 9706818
ample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J300
[evel: (low/med) LOW | Date Received: / /
Moisture: not dec. Date Analyzed: 07/07/97
GC Column:RTX1 iD:O.53 (mm) ' Dilution Factor: 1
loil Extract Volume: (ulL) -Soil Aliquot Volume: _
CONCENTRATION UNITS
l CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
‘ ————————————————— TPH 25 IU ‘
i
I
i
i
i
1
i
1
i
I FORM I VOA 3/90
i
i

(ul)



1A : EPA SAMPLE NO. '
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

MWOO01

Lab Name: EA LABS | » Contract :NEW BRUNSWICK

Lab Codé: EAENG Case No:4217 sAs No: SDG No:
Matrix: (soil/water)WATER : Lab Sample ID: 9706819
Sample wt/vol: 5.0 (g/mL) ML Lab File 1ID: VD4J301
- Level: (low/med) LOW . : Date Received: / /

% Moisture: not dec. Date Analyzed: 07/07/97

GC Column:RTX1 ID:0.53  (mm) Dilution Factor: 1
Soil Extract Volume: : (ulL) Soil Aliquot Volume: (uL) l
J CONCENTRATION UNITS
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q l
----------------- TPH ‘ : 25 IU ‘ l
FORM I VOA : 3/90 l



l . 1A, B EPA SAMPLE NO,
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

ll ~ ‘ A MW002
ab Name: EA LABS Contract:NEW BRUNSWICK
ab Code: EAENG  Case No:4217 SAS No: SDG No:
‘atrix: (soil/water)WATER | Lab Sample ID: 9706820
ample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J316
!evel: (low/med) LOW ' Date Received: / /

Date Analyzed: 07/08/97

I Moisture: not dec.

GC Column:RTX1 1ID:0.53  (mm) | Dilution Factor: 10

loil Extract Volume: : (ul) Soil Aliquot Volume: (ulL)
, - CONCENTRATION UNITS

I CAS No. COMPOUND (ug/L or ug/Kg) ug/L , Q
' ----------------- TPH__ 24000 i l

FORM I VOA : 3/90



1A EPA SAMPLE NO. I
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

' ’ ' MWO0O03 l '
Lab Name: EA LABS Contract:NEW BRUNSWICK
Lab Code: . EAENG Case No:4217 SAS No: SDG No: l
Matrix: (soil/water)WATER B Lab Sample ID: 9706821
Sémple wt/vol: ‘ 5.0 (g/mL)‘ ML Lab File ID: VD4J315 ‘ l
Level: (low/med) LOW _ ‘ Date Received: / /
% Moisture: not dec. . Date Analyzed: 07/07/97 I
GC Column:RTX1 ID:0.53  (mm) " Dilution Factor: 1
Soil Extract Volume: o (ulL) Soil Aliquot Volume: (uL)I
: ‘ CONCENTRATION UNITS
CAS NO. COMPOUND (gg/L or ug/Kg) ug/L Q I
------- -——===——--TPH 25 'U ' . I
i
i
i
i
i
1
I
i
FORM I VOA ' 3/90 I
1
i



l | | 1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGNNiCS ANALYSIS SHEET

la | = MW004
b Name: EA LABS C - Contract:NEW BRUNSWICK

b Code: EAENG Case No:4217 SAS No: SDG No:
Etrix: (soil/water)WATER ‘ Lab Sample ID: 9706822

mple wt/vol: 5.0 (g/mL) ML Lab File ID:  VD4J304
Level: (low/med) LOW Date Received: [/ [/
lMoisture: not dec. __ - Date Analyzed: 07/07/97
GC Colurﬁn:RTXi ID:0.53 (mm) Dilution Factor: 1
loil Extract Volume: (ulL) Soil Aliquot Volume: __ (ulL)

' ' A ACONCENTRATION UNITS ,

l CAS NO. . COMPOUND (ug/L or ug/Kg) ug/L Q
1
i
i
i
1
i
i
i
. FORM I VOA | 3/90
i
i



1A EPA SAMPLE NO. l
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

. ; MW005 I I
Lab Name: EA LABS Contract:NEW BRUNSWICK -
Lab Code: EAENG : Case No:4217 SAS No: SDG No: l
Matrix: (soil/water)WATER | Lab Sample ID: 9706823
Sample wt/vol: 5.0 (g/mL) ML L Lab File iD: VD4J305 l
Level: (low/med) LOW o Date Received: / /
% Moisture: not dec. - Date Analyzed: 07/07/97 ' l
GC Column:RTX1 ID:0.53 . (mm) ' - Dilution Factor: 1 '
Soil. Extract Volume: __ (uL) ; Soil Aliquot Volume: _ (ulL) I
| . CONCENTRATION UNITS
CAS NO. COMPOUND ' (ug/L or ug/Kg) ug/L Q . l
----------------- TPH: - 32 | ' ~ l
i
i
i
1
I
i
i
i
FORM I VOA 3/90 '
i
i




VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Iab Name: EA LABS

ab Code: EAENG Case No:4217
.atrix: (soil/water)WATER

ample wt/vol: 5.0 (g/mL)
Level: (low/med) LOW

l Moisture: not dec.

1A° . EPA SAMPLE NO.
MWO006
Contract :NEW BRUNSWICK

'SAS No: SDG No:

Lab Sample ID: 9706824

ML Lab File ID: VD4J307

Date Received: / /

Date Analyzed: 07/07/97

GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1
Ioil Extract Volume: (ulL) Soil Aliquot Volume:

: ' CONCENTRATION UNITS
I CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
I | ----------------- TPH 25 l U i
. FORM I VOA ' 3/90

(uL)



‘ 1A EPA SAMPLE NO. I
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

. MWO0O07 ' I l

Lab Name: EA LABS . Contract:NEW BRUNSWICK c

Lab Code: EAENG Case No:4217 SA_S No: SDG No: I
Matrix: (soil/water)WATER Lab Sample ID: 9706825

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J308 l
Level: (low/med) LOW ‘ Date Received: ./ /

% Moisture: not dec. ‘ ' Date Analyzed: 07/07/97 . '

GC Column:RTX1 ID:0.53 (rhm) Dilution Factor: 1

Soil Extract Volume: L (ul) Soil Aliquot Volume: (uL)l

CONCENTRATION UNITS _ .

CAS NO. COMPOUND (ug/L or ug/Kg) ug/L | .Q | l

-------- ~———————-TPH | 25 IU l

| i

i

i

I

1

l.

i

i

i

FORM I VOA ' 3/90 l

i

i



lab Name: EA LABS

VOLATILE COMPOUNDS ORGANICS ANALYS]ES‘ SHEET

ab Code: EAENG Case No:4217
!:trix: (soil/water)WATER

mpie wt/voi: ' 5.0 (g/mL)
Level: (low/med) LOW

: lMoisture: not dec.

1A -, | EPA SAMPLE NO.
MW008
Contract:NEW BRUNSWICK
SAS_ No: SDG No:

Lab Sample ID: 9706826

ML Lab File ID: VD4J309

Date Received: / /

Date Analyzed: 07/07/97

GC Column:RTX1 ID:0.53: (mm) Dilution Fa_ctor: 1

l:il Extract Volume: (ul) Soil Aliquot Volume:
CONCENTRATION UNITS ,

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

I ’ ----------------- TPH 25 'IU ‘

l FORM I VOA o 3/90

(uL)



1A EPA SAMPLE NO. I
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

' MWO0O09 . ‘ I

Lab Name: EA LABS Contract:NEW BRUNSWICK '

Lab Code: EAENG ' Case No:4217 SAS No: SDG No: l

Matrix: (soil/water)WATER - Lab Sample ID: 9706827 : :

Sample wt/vol: - 5.0 (g/mL) ML .- Lab File ID:' VD4J310 I

‘Level: (low/med) LOW ‘ Date Received: / /

% Moisture: not dec. - _ , Date Analyzed: 07/07/97 I
GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: __ . (uL) Soil Aliquot Volume: - (ulL) I

i CONCENTRATION UNITS
CAS NO. COMPOUND (gg/L or ug/Kg) ug/L Q l
————————————————— TPH 25 IU (

' i

i

i

i

i

i

i

i

i

FORM I VOA 3/90° .

1

i




l | : C1A7 . _ EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET .

D 12N
lab Name: EA LABS " Contract:NEW BRUNSWICK MREAL Slader
ab Code: EAENG Case No:4217 SAS No: SDG No: ,
.atrix: (soil/water)WATER, Lab Sample ID: 9706828
ample wt/vol: 5.0 (g/mL) - ML Lab File ID: VD4J311
!evel: (low/med) LOW S Date Received: / /
lMoisture: not dec. . . Date Analyzed: 07/07/97
GC Column:RTX1 ID:0.53  (mm) . Dilution Factor: 1
Ioil Extract Volume: __ (ul) Soil Aliquot Volume: __ (uL)
‘ CONCENTRATION UNITS .
I CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
‘ V. TPH _ 28
I -
i
B
i
i
i
i
i
I FORM I VOA 3/90
i
I



1A EPA SAMPLE NO. I
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

) VBLKO1 l I
Lab Name: EA LABS Contract:NEW BRUNSWICK
Lab Code: EAENG Case No:4217 SAS No: SDG No: I
Matrix: (soil/water)WATER Lab Sample ID: VB707071
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J298 I
Level: (low/med) LOW Date Received: / /
% Moisture: not dec. Date Analyzed: 07/07/97 '
GC Column:RTX1 | ID:0.53 (mm) Dilution Factor: 1
Soil Extract Volume: (ul) Soil Aliquot Volume: _ (uL)I
- CONCENTRATION UNITS
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L . . Q I
————————————————— TPH 25 |U }
i
i
i
i
1
i
i
1
i
FORM I VOA 3/90 I
|
|




C. TPH-Fuel Oil



, N R N BN &N BE E I BE E D B EE G B B e

C. TPH-Diesel ‘




1B . EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
Lab Name: EA LABS Contract: 'BRUNSNCE-WV
Lab Code:  EAENG Case No.. 970909 SAS No.: SDG No.: e yofin
Matrix: (soil/water) WATER , Lab Sample ID: 9706818
Sample wt/vol: 1000 (g/ml) ML Lab File ID: SW3R021F.D
Level: (low/med) LOW Date Received: 06/25/97
% Moisture: * decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000  (ul) Date Analyzed: 07/14/97
Injection Volume: 1.0 (uL) Dilution Factor: 1.0

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

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q

L ‘ [ DIESEL RANGE ORGANICS |

50 | U |

FORM | SV-1

3/90



1B EPA SAMPLE NO. -
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
- - N [ASB-FF-03-MW0o
Lab Name: EA LABS Contract: BRUNSWIC ‘
Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706819
Sample wt/vol; 1000 (g/mly ML Lab File ID: SW3R022F.D
Level: (low/med) LOW ' Date Received: 06/25/97
% Moisture: decanted:(Y/N) N ‘Date Extracted: 07/01/97
Concentrated Extract Volume: 1000  (uL) Date Analyzed: 07/14/97
Injection Volume: 1.0 (ulL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UGI/L

[ | DIESEL RANGE ORGANICS I

230 |

FORM | SV-1

3/90



18 | EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

- N |ASB-FF-03-MWoOC| A
Lab Name: EA LABS ' Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970909 = SASNo.  SDGNo.
Matrix: (soil/water) WATER . Lab Sample ID: 9706820
Sample wt/vol: 1000 ' (g/ml)y ML Lab File 1D SW3R025F.D
Level: (low/med)  LOW . Date Received: 06/25/97
% Moisture: decanted:(Y/N) N ‘Date Extracted: 07/01/97
Concentrated Extract Volume: 1000  (ul) Date Analyzed: 07/15/97
Injection Volume: 1.0 (ul) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ugiKg) UGIL Q

| | DIESEL RANGE ORGANICS [ - 2000 | E |’

FORM | SV-1 3/90



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET :
‘ N At SB-FF-03-MW00 4 OL—

Lab Name: EA LABS Contract: BRUNSWIC | -
Lab Code: EAENG Case No.: .970909 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706820DL
Sample wt/vol: 1000 (g/ml) ML Lab File ID: SW3R045F.D
Level: (low/med) LOW ' Date Received:. 06/25/97
% Moisture: : decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000  (uL) Date Analyzed: 07/15/97
Injection Volume: 1.0 (ulL) Dilution Factor: 3.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

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

/L Q

l | DIESEL RANGE ORGANICS [

3000 | D |

FORM I SV-1

3/90



18 EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIé DATA SHEET

N|ASB-FF-03-MWO00{?2,

LabName: EALABS ~__ Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970909 SAS No.: ' SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9706821
Sample wt/vol: 1000 (g/ml) ML Lab File ID: SW3R026F.D ‘
Level: (low/med) LOW Date Received: 06/25/97

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/15/97
Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGIL

i . | DIESEL RANGE ORGANICS l . 180

|

FORMISV-1

3/90



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

~N|ASB-FF-03-MW0D Y

~ Lab Name: EALABS - ‘ Contract: BRUNSWIC
Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706822
Sample wt/vol: 1000 (g/ml) ML Lab File ID: SW3R029F.D
Level: (low/med) LOW Date Received: 06/25/97
% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/15/97
Injection Volume: 1.0 (uL) A Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L orug/Kg) UG/L Q

B | DIESEL RANGE ORGANICS l 56 | |

FORM:| SV-1 _ 3/90



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EA LABS

Lab Code: EAENG Case No.:
Matrix: (soil/water) WATER | .
Sample wt/vol: 1000 (g/mi) ML
Level: (low/med) LOW

% Moisture: decanted:(Y/N)
Concentrated Extract Volume: 1000  (uL)
Injection Volume: 1.0  (uL) -

GPC Cleanup: (Y/N) N pH:

CAS NO. COMPOUND

Contract: 970909

EPA SAMPLE NO.

'03-MWO005

SAS No.:
Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:

Dilution Factor:

SDG No.:

9706823DUP

SX4G646F.D

06/27/97

07/17/97 -

07/22/97

1.0

CONCENTRATION UNITS:
(ug/Lorug/Kg) UG/ Q

I | S10-C28-EVEN-

|

Dieser— pance Denics

320 [ |

54% ooty

FORM | SV-1

3/90



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EA LABS

Lab Code: EAENG Case No.: 970909
Matrix: (soil/water) WATER

Sample wt/vol: 1000 (g/mi) ML

Level: (low/med) LOW

% Moisture: ‘decanted:(Y/N) N

Concentrated Extract Volume: 1000  (uL)

Injection Volume: 1.0  (ulL)
GPC Cleanup: (Y/N) N pH:

CAS NO. COMPOUND

N |ASB-FF-03-MWo0ol b
Contract: BRUNSWIC

EPA SAMPLE NO.

SAS No.: SDG No.:

Lab Sample ID:
Lab File ID:

Date Received:
Date Extracted:
Date Analyzed:

Dilution Factor:

9706824

SW3R031F.D

06/25/97

07/01/97

07/15/97

1.0

CONCENTRATION UNITS:
(ug/L orug/Kg) UGI/L Q

L [ DIESEL RANGE ORGANICS l

58 | ]

FORM | SV-1

3/90



1B

%

SEMIVOLA;TILE-ORGAN_ICS ANALYSIé DATA SHEET

Lab Name: . EA LABS

Lab Code: EAENG ' Case No.

1 970909
Matrix: (soil/water) WATER .
Sample wt/vol: 1000 . (g/ml) ML
Level: (low/med) LOW
% Moisture: decanted:(Y/N) N

Concentrated Extract Volume: 1000 (uL)

Injection Volume: 1.0  (uL)

GPC Cleanup: (Y/N) N pH:

CAS NO. COMPOUND

EPA SAMPLE NO.

N|ASB-FF-03-MW00| F
Contract: BRUNSWIC }

SAS No.: SDG No.:

Lab Sample ID:
Lab File ID:

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:

9706825

SW3R032F.D

06/25/97

07/01/97

07/15/97

1.0

CONCENTRATION UNITS:
(ug/L orug/Kg) UG/L Q

I | DIESEL RANGE ORGANICS |

100 | |

" FORM | SV-1

3/90



SEMIVOLATILE ORGA

Lab Name: EA LABS

1B

NICS ANALYSIS DATA SHEET

Contract: BRUNSWIC

Lab Code: EAENG  Case No.. 970909
Matrix: (soil/water) WATER

Sample wt/vol: 1000 (g/ml) ML
Level: (low/med) LOW

% Moisture: decanted:(Y/N) N

Concentrated Extract Volume: 1000  (uL)

Injection Volume: 1.0 (ulL)
GPC Cleanup: (Y/N) N pH:

CAS NO. COMPOUND

N|ASB-FF-03-MWoR[Z

EPA SAMPLE NO.

SAS No.: SDG No.:

Lab Sample ID:
Lab File ID:

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:

9706826

SW3R033F.D

06/25/97

07/01/97

07/15/97

1.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L Q

140 | ]

| | DIESEL RANGE ORGANICS |

FORM 1 SV-1

3/90




SEMIVOLATILE ORGANICS.ANALYSIS DATA SHEET

Lab Name: EA LABS

1B - EPA SAMPLE NO.

ASB-FF-03-MWo0 ¢ §

Contract: BRUNSWIdQ

Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.:
Matrix: (soil/water) WATER . Lab Sample ID: 9706827
Sample wt/vol: 1000 - (g/ml) ML Lab File ID: SW3R034F.D
Level: (low/med) LOW ) Date Received: 06/25/97

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000  (uL) . Date Analyzed: 07/15/97
Injection Volume: 1.0 (uL) ' Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CAS NO.

CONCENTRATION UNITS:
- COMPOUND (ug/L orug/Kg) UGI/L Q

L

| DIESEL RANGE ORGANICS _ [ 52 | ]

FORM | SV-1 3/90



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EALABS .

Contract: BRUNSWIC

NJ|ASB-FF-03-MWXo|

EPA SAMPLE NO.

Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706828
Sample wt/vol: - 1000 (g/ml) ML Lab File ID: SW3R035F.D
Level: (low/med) - LOW Date Received: 06/25/97
* % Moisture: decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000  (ul) Date Analyzed: 07/15/97
Injection Volume: 1.0  (ulL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UGI/L Q
L | DIESEL RANGE ORGANICS [ 140 | ]
FORM | SV-1 3/90



1B o EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEE_T :
| | | TB707173
- LabName: EALABS Contract: 970909

Lab Code: EAENG ~ Case No.: - SAS No.: - SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: TB707173
Sample wt/vol: 1000 ~(g/ml) ML Lab File ID: SX4G640F.D
Level: (low/med) LOW Date Received: 06/27/97
% Moisture: ‘ decanted:(Y/N) N Date Extracted: 07/17/97
Concentrated Extract Volume: 1000  (uL) Date Analyzed: 07/22/97
Injection Volume: 1.0  (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGIL T Q
l L - | €40-€28-EVEN ] 50 | U |
DIEBEL RANGE o084V IES
FORM | SV-1 3/90



Appendix E

Laboratory Report
Microbial Enumeration Study



- Sincergly,
/

The Faraday Center + 2800 South Fish Hofchery Rd

BioRenewq]

Technologies, Inc,

Facsimile Cover Sheef

To: Curt Varner ‘ NOTICE: Mﬁmﬁ&mﬂ%
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BioRenewal Technologies, Inc.

Bio-Analytical Summary Report

Job Code: BMV (Part 1)

Site Information

~ Site Name NASB Fuel Farm
Location Brunswick, ME
Consuitant EA Engineering

Proj. Contact Curt Varner
Project Ref ID  29600.35.3626

Contaminant Kerosene

Date received
Date of this report
BioRenewal Job Code

Number of soil samples
Number of gw samples

26-Jun-97
28-Jul-97
BMV (Part 1)

0
8

Page 1 of 3

HSI7BMV1.XLS



BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Job Code: BMV (Part 1)

Microbial Data Summary

Total populations

Groundwater Samples

All values in cfw/ml*

Low and high indicate 95% confidence range

1.0E+01 10E+02 10E+03 1.0E+04 10E+05 1.0E+06 10E+07 1.0E+08 1.0E+09
Sample ID Mean Low High ;
WP-A 1.2E+03 1.1E+03 1.3E+03 i I ”
WP-B 2.7E+05 23E+05 3.2E+05 ﬂ
WP-C 8.0E+04 7.2E+04 B8.8E+04 Eﬂ
WP-D 8.3E+04 7.4E+04 9.1E+04 1
WP-E 5.6E+06 5.0E+06 6.3E+06 ]
WP-F 5.9E+06 53E+06 6.6E+06 W IIﬁ
WP-G 1.0E+06  1.1E+06  1.3E+06 - [
WP-H 3.6E+06 3.1E+06 4.1E+06
Groundwater Samples .
Degrader populations Low and high indicate 95% confidence range

1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 10E+06 1.0E+07 1.0E+08 1.0E+09
Sample ID Mean Low High :
WP-A 2.2E+02 1.8E+02 2.7E+02 m' !
WP-B 4.3E+04 3.7E+04 4.9E+04 m
WP-C 2.8E+04 24E+04 3.3E+04 m ?L
WP-D 1.4E+04 1.3E+04 1.5E+04 i
WP-E 8.9E+05 B8.1E+05 9.8E+05 m
WP-F 5.2E+06 4.5E+06 5.8E+06 m
WP-G 29E+05 23E+05 3.5E+05 ! | Il

l WP-H 20E+05 16E+05 24€+0s | |l | il |
I Assay conditions
Degrader Media Temp. Growth DOF ** Percent

Sample ID Carbon source % Carbon (v/v) (Celclus) Conditions Total Degrader  Degraders
WP-A kerosene 1.0 22 Aerobic 9 9. 18%
WP-B kerosene 1.0 22 Aerobic 4 4 16%
WP-C kerosene 1.0 22 Aerobic 4 4 35%
WP-D kerosene 1.0 22 Aerobic 4 9 17%
WP-E kerosene 1.0 22 Aerobic 4. 4 16%
WP-F kerosene 1.0 22 Aerobic 4 4 87%
WP-G kerosene 1.0 22 Aerobic 9 9 23%
WP-H kerosene 1.0 22 Aerobic 4 9 6%

* cfu/ml = colony forming units per ml of groundwater

*" 'DOF = Degrees of freedom is number of replicates minus one. This parameter is used in calculation of 95% confidence intervals.

Page 2 of 3

HSI7BMV1.XLS




BioRenewal Technologies, inc.
Bio-Analytical Summary Report

Job Code: BMV (Part 1)

Nutrient Conditions

All results reported as parts per million {ppm) unless otherwise indicated.

Standard Nutrient Panel Log ppm
~ _ 0.1 1 10 100 1000 10000 100000
Sample ID ToC* TKN NH4-N  Avail. P :
WP-A <0.1 1.5 - <0.1 <0.1
WP-B 45 18.1 3.7 <0.1 | I
WP-C 20 3.8 0.5 <0.1 L1
'
WP-D 11 2.1 <0.1 <0.1
iy N
WP-E 65 1.5 0.2 0.1 |
WP-F 18 09 <0.1 <0.1
WP-G 30 25 0.2 <0.1
[N 3
WP-H 35 4.1 <0.1 <0.1
* Total Organic Carbon
. 2 B - i
Other Analyses and Calculations Toc TN BNHeN [ Avail P

Guideline Published Threshholds* C:N C:P

Wis Dept. Natural Resources Below: 40 120
Nat'l Academy of Sciences Below: 6 30

% Organic* Calculated Ratios Sulfate# Nitrate## Aavail. Total CEC
Sample ID Matter TON** C:N C:P pH (as SO4) -(as N) K Fe meq/100g
WP-A n/a 1.5 <0.1 nfa | 7.7 0.7 <0.05 NR NR NR
WP-B nfa_ - 14.4 3 na__| 6.1 5.1 <0.05 NR NR NR
WP-C n/a 3.3 6 na | 63 0.8 <0.05 NR NR NR
WP-D n/a 2.1 5 na 6.0 6.4 1.10 NR NR NR
WP-E . n/a 1.3 50 650 . 58 9.5 <005 _ NR NR NR
WP-F n/a 0.9 20 nfa . 6.1 59.0 2.90 NR NR NR
WP-G n/a 2.3 13 na | 6.1 1200~ <0.05  NR NR NR
WP-H n/a 4.1 9 na | 59 530  <0.05 NR NR NR

Sources: Naturally Occurring Biodegradation as a Remedial Action Option for Soil Contamination: Interim Guidance (Revised), 1994.
In-situ Bioremediation: When Does it Work?, B. Rittman, Ed., National Academy of Sciences, 1993. p 117.
* = Eslimated % organic matter - See Methods.
~ = Total Organic Nitrogen (Calculated as Total Kjeldahl Nitrogen (TKN) minus ammonium nitrogen).
NR = Not requested. . # = EPA method 300.0
n/a = Not applicable. ~ ## = EPA method 300.0
Page 3 of 3 HSI7BMV1.XLS



BioRenewal Technologies, Inc.

Bio-Analytical Summary Report

Job Code: BMV (Part 2)

Site Information

Site Name NASB Fuel Farm
Location Brunswick, ME
Consultant EA Engineering

Proj. Contact Curt Varner
Project Ref ID  29600.35.3626
Contaminant Kerosene

Date received
Date of this report
BioRenewal Job Code

~ Number of soil samples

Number of gw samples

26-Jul & 27-Jul-97
28-Jul-97
BMV (Part 2)

0
8-

-Page 1 0of 3

HSI7BMV2.XLS



BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Job Code: BMV (Part 2)

Microbial Data Summary

Groundwater Samples
Total populations -

1.0E+01

All values in cfu/mi*

. Low and high indicate 95% confidence range
1.0E+02

Sample ID Mean Low . High 1.0E+03 1.0E+04 1.0E+05 10E+06 1.0E+07 1.0E+08 1.0E+09
WP-| 4.7E+06  4.1E+06 5.3E+06 m
WP-J 3.6E+05 3.1E+05 4.1E+05 [[
WP-K 6.3E+05 5.6E+05 7.0E+05 Ul
WP-L 6.6E+05 5.9E+05 7.5E+05 I
WP-M 1.1E+06  1.0E+06  1.2E+06 0
WP-N 5.8E+05 51E+05 6.5E+05 ]
WP-O 1.4E+07  1.3E+07  1.5E+07
WP-P 146406 1.3E+06  1.5E+06 B I
Groundwater Samples
Degrader populations Low and high indicate 95% confidence range
1.0E+01 1.0E+02 1.0E+03 10E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09
Sample ID Mean Low High
WP-| 3.0E+05 2.5E+05 3.5E+05 LI |
WP-J 4.9E+04 4.3E+04  5.6E+04 i
WP-K 9.4E+04 B84E+04 1.0E+05 ﬂl
WP-L 1.0E+05 9.3E+04 1.1E+05 m
WP-M 5.3E+05 4.7E+05 6.0E+05 ]
WP-N 8.2E+04 74E+04 9.1E+04
" WP-O 9.4E+06  8.5E+06  1.0E+07 [
WP-P 3.6E+05 34E+05 3.9E+05 | I llilil 1
Assay conditions
Degrader Media Temp. Growth DOF ** Percent

Sample ID Carbon source % Carbon (viv) (Celcius) Conditions Total Degrader  Degraders
WP-I kerosene 1.0 22 Aerobic 4 4 6%
WP-J kerosene 1.0 22 Aerobic 4 4 14%
WP-K kerosene 1.0 22 Aerobic 4 9 15%
WP-L kerosene 1.0 22 Aerobic 3 4 15%
WP-M kerosene 1.0 22 Aerabic 4 4 49%
WP-N kerosene 1.0 22 Aerobic 4 4 14%
WP-O kerosene 1.0 22 Aerobic 4 4 69%
WP-P kerosene 1.0 22 Aerobic 4 3 26%
* ctu/ml = colony forming units per ml of groundwater
 DOF = Degrees of freedom is number of replicates minus one. This parameter is used in calculation of 95% confidence intervals.

Page 2 of 3 HSI7BMV2.XLS



BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Job Code: BMV (Part 2)

Nutrient Conditions All results reported as parts per million (ppm) unless otherwise Indicated,
Standard Nutrient Panel Log ppm
' ‘ 0.1 1 10 100 1000 - 10000 . 100000
Sample ID TOC* TKN NH4-N Avai.P ) , .
- '
WP-| 48 47 <0.1 <0.1
WP-J 32 3.0 0.3 <0.1
WP-K 32 5.3 0.4 <0.1
WP-L 33 31 15 <0.1
WP-M 70 7.4 0.3 <0.1
WP-N 70 7.0 0.4 <0.1
WP-O 14 5.5 <0.1 <0.1
WP-P 10 3.3 <0.1 <0.1
* Total Organic Carbon
Other Analyses and Calculations Ztoc ETN  ENHeN [ avail P
Guideline Published Threshholds* C:N C:P
Wis Dept. Natural Resources Below: 40 120
Nat'l Academy of Sciences Below: 6 30
% Organic* Calculated Ratios Sulfate# Nitrate## Avail. Total CEC
Sample ID Matter TON** C:N C:P pH (as SO4) (as N) K Fe meg/100g
WP-I .n/a 4.7 10 n/a 5.8 50.0 <0.05 NR NR NR
l WP-J -n/a 2.7 12 n/a 5.8 7.2 <0.05 NR NR NR
WP-K n/a 4.9 7 n/a 5.5 3.0 <0.05 NR NR NR
WP-L n/a 1.6 21 n/a 5.3 . 22.0 <0.05 NR NR NR
WP-M n/a 7.1 10 n/a 6.2 5.2 0.08 NR NR NR
WP-N n/a 6.6 11 n/a 5.9 29.0 0.06 NR NR NR
WP-O n/a 5.5 3 n/a 5.9 30.0 0.05 NR NR NR
WP-P n/a 3.3 3 n/a 5.9 320.0 2.30 NR NR NR
Sources: Naturally Occurring Biodegradation as a Remedial Action Option for Soil Contamination: Interim Guidance (Revised), 1994,
In-situ Bioremediation: When Does it Work?, B. Rittman. Ed., National Academy of Sciences, 1993. p 117.
* = Estimated % organic matter - See Methods.
**  =Total Organic Nitrogen (Calculated as Total Kjeldahl Nitrogen (TKN) minus ammonium nitrogen).
NR = Not requested. # = EPA method 300.0
. n/a= Not applicable. ## = EPA method 300.0
Page 3 of 3 HSI7BMV2.XLS



BioRenewal Technologies, inc.

Bio-Analytical Summary Report

Job Code: BMV (Part3) -

Site Information

Site Name NASB Fuel Farm Date recsived 27-Jun-97
Location Brunswick, ME Date of this report 28-Jul-97
Consultant EA Engineering BioRenewal Job Code BMV (Part 3)
Proj. Contact Curt Varner
Project Ref ID 29600 Number of soil samples 0
Contaminant Kerosene Number of gw samples 3
Page 10f 3 . HSI7TBMV3.XLS



;

I BioRenewal Technologies, Inc. Job Code: BMV (Part3)
Bio-Analytical Summary Report
I Microbial Data Summary All values in cfwmi*
I Groundwater Samples _
Total populations Low and high indicate 95% confidence range
1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09
I Sample ID Mean Low High
WP-Q 4.3E+05 3.8E+05 4.9E+05- Im
WP-R 3.7E+05 3.1E+05 4.4E+05 Il
WP-S 1.2E+06  1.1E+06 1.3E+06 ‘m
l Groundwater Samples .
Degrader populations Low and high indicate 95% contidence range
. 1.0E+01 1.0E+02 1.0E+03 10E+04 10E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09
Sample ID Mean Low High
I WP-Q 3.4E+04 2.9E+04 4.0E+04 ]] I
WP-R 1.7E+05 1.6E+05 1.8E+05 I
l WP-S 76E+05 6.8E+05 8.5E+05 ]
I -‘Assay conditions
Degrader Media Temp. Growth DOF ** Percent
Sample ID Carbon source % Carbon (v/v) (Celcius) Conditions Total Degrader  Degraders
WP-Q kerosene 1.0 22 Aerobic 9 9 8%
WP-R kerosene 1.0 22 Aerobic 3 9 46%
WP-S kerosene 1.0 22 Aerobic 3 3 64%
l * cfu/ml = colony forming units per mi of groundwater
*> DOF = Degrees of freedom is number of replicates minus one. This parameter is used in calculation of 95% confidence intervals.
Page 2 of 3 HSI7BMV3.XLS



BioRenewal Technologies, Inc. ‘ Job Code: BMV (Part3)
Bio-Analytical Summary Report

Nutrient Conditions Al results reported as parts per million (ppm) unless otherwise indicated,

Standard Nutrient Panel

Log ppm
0.1 1 10 100 1000 10000 100000
Sample ID TOC* TKN NH4-N Avail. P | , ] '
- _—_T"
WP-Q 24 4.0 0.2 <0.1
WP-R 27 3.1 0.2 <0.1
WP-S 13 2.5 0.2 <0.1
* Total Organic Carbon
. 74 2 - i
Other Analyses and Calculations , “ ToC TN BNHaN (] Avail. P
Guideline Published Threshholds* C:N . C:P
Wis Dept. Natural Resources Below: 40 120
Nat'l Academy of Sciences Below:, 6 30
% Organic* Calculated Ratlos Sulfate# Nitrate## Avail. Total CEC
Sample ID Matter TON** C:N C:P pH (as S04) (as N) K Fe meq/100g
WP-Q n/a 3.8 6 n/a 6.1 45.0 <0.05 NR NR NR
WP-R n/a 2.9 9 n/a 6.1 51.0 0.13 NR NR NR
WP-S n/a 2.3 6 na_ i 57 30.0 <0.05 NR NR NR
i .
i
i
i
|
i
Sources: Naturally Occurring Biodegradation as a Remedial Action Option for Soil Comamination: Interim Guidance (Revised), 1994.
In-situ Bioremediation: When Does it Work?, B. Rittman, Ed.. National Academy of Sciences, 1993. p 117.
* = Estimated % organic matter - See Methods.
** =Tolal Organic Nitrogen (Calculated as Total Kjeldahl Nitrogen (TKN) minus ammonium nitrogen). '
NR = Not requested. * #= EPA method 300.0
wa = Not applicable. ## = EPA method 300.0
Page 3 of 3 ‘ HSI7BMV3.XLS
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%ham—of-cﬁdy -

Contact person A ( fK flec / ” fé Z‘ %ompler ér me ef / Jve a:fe
! . <
Project name M4 SB_ Rl Fem project #_29492.
Project location __MA S runse v Maine Pos | % > Intacteore [
- City) (state) Ss85 To_ IS
(City < 5 a3 [ ofe @ > r‘% 2
cfo /882 2 = J<]
Site contaminant * ‘; P -5 6’-‘ e [E‘/?SMC «"F""C ?‘“‘fy) S3z/558/55/8 | § <
(Used in test for degrader microbial populations, give ratios if applicable, e.g. 50:50, gasolineldiesel) g Eg S‘ ‘%’ SE ;,'-: @ _é’ Q
Esd[/dE o83 |2
T available, a sample of free product s preferred for use as the carbon source for enumerating the degrader 28 S/ e 5 5 %‘g 5}.‘3 i%’ = G
microbial populations. Free productincluded? Dyes ANO w E‘? S/255/ %5 25/ 8/8
2s0[/3Ee)es/ 88/ 2/ A
= 5 CET N v X ] =
o & . v %8 [Z g _g & [7] (%]
() (#) 58528l /S2/5/8
QFS Oz //[58/58/ /S s <
0 o " EXS[E-8/8e /5552 )</«
H Sample g w| 5 Additional, S g§ é,‘u.é’ o BRSNS N
Sample ID ® depth [S|>|O| comments = RO/ XE[o @ <

WP-A lpnvgi
| . [3:25

WP -5

- C

6P D

Wl -E

XXX XXX Py

XX P XXX Xy S
XX

wp - F

XXIXX X X X Y

Wb -4
WP - K

X XXX XX e Lo
~
o id

et [ I

Sample condition upon arrival:

445 ] Jof 2

nice? 0O Yes, B’(

White - Original Copy

Relinquished Date/time:
/25 /37
Date/time: —_ /
6-36-57 //:0¢ (2 JM/)L’ L%/ o
. Send results to: Send invoice to: g/Some as results
BioRenewal - /’° a %W .
Technologies, Inc. Name _asl L . Name
Company, EA__Enqigeerirg , Company
;he Faraday Center Addre v 2 OU‘ Address
800S. Fish Hatchery Rdl. City v{g State Zi City State Zip
onoon o 1! Phonef414) SgS-P(27 rax (41X, G Pro3 Phone Fax
Fax (608)273-46989
Canary - BioRenewai Copy Pink - Sampler Copy



2 7L Chain-of-Custody

(fesh (2255

N}
: i
TN

Ny
g
\

|
Az N
2 JF £

' / Uonufi 4 -
Contact personér % %Av[ /Z Kﬁ\ﬂSomplerl / 7L Arn e \Sue 44’6 =
Project name NASB Fuel Flrm Pro‘éac'r# Zg‘[ 00.35, 3624 ',
Project location MRS R D ruASw it i Meine 7o E>,/ Intact core |/ Q Q
(City) (state) 455 S ‘% N
<jeé |3 o =
JP-£ / Le i sfg/8 &s |8 ™
Site contaminant * Jyse Rerossene il NecefJaly S35 | = 58 |8 X/
" (Used in test for degrader microbial ;;'opu|ations, give ratios if applicable, e.g. 50:50, gasoline:die!el) g EE §‘ ‘%’ 5 . 8 é} & (_E‘
Es8 /i g_ | Z
* If available, a sample of free product is preferred for use as the carbon source for enumerating the degrader g g § I § 35‘5 :Q =
microbial populations. Free productincluded? Oyes B’No f E s ;é" g g’ S : &
s f0 /2§ S5 )2 w4
&8, /0" 83/5 /2 |~=
) #) S:5 [ a8 So[5/& /). < 43‘
30| 0% rg/ /o L-(.‘
N ()] 1t E 3 3 & =8 © g — X S—
S|z | Sample | €| g| 5 Additional S é G52 S3/35/5 S 3
Sample ID Date Tme {»|O depth S|5| 0| comments "i “@TE SEfa @)
N/ N N1\
‘%A‘ ﬁ rC]L / a) 78 AT X
WP - | /25411245 il X | X XX
A g Lol |
WP - 6/25h1l13 4 (] X | X yard
fashy|12:$2 X | ¥ X | X
| X | X X | x

Sample condition upon arrival:

XXX IX [ XXX |X

Relinquighed by: : Dateftime:
/,///% Zm (7 1495
ReLaited| by: Dateftime: —— ]L
~ £Y-57 /)00 /2 jwv;//u 77| |onicer e ono
. Send results to: Send invoice to: W(Same as results
BioRenewal 4 //
Technologies, Inc. Name __=V/L Frcned Name
Comporg EA Enqineering Company
The Faraday Center Addre 'f‘an ( 1ef Address
28008, Fish Hatchery Rd. City statg MY 7pp 12350 City State ___ Zip
Gon7s 980 Phone(114}3¢5 - £100 rax (i3 Jse8 - pLI3 Phone Fax
. Canary - BioRenewal Copy Pink - Sampler Copy

White - Original Copy

~ 9o Fax (608)273-6989
N I N B B B B B B N O B E bE b b e
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C ) TE I B N I BN B EE .
/ ; 2
Contact person ﬂrf[mef/%/é K\#/C' Sampler éﬂl Km Aae (f{’u’ﬁ’
Project name MASB Fdl fuerm  project #_29400- 35, 2% 24
Project location MRS B Devnsy e [ ime A g/ Intact core _/f é:? 8
' (City) (state) é_’,’ g o 5 3a S N ) c'\«)
- ' §o (582 _28/s |3
Site contaminant * f /0 51 / v SR Kyysw rf Nec exmrv) § 5 Eo :5", 5‘-5,3 ;3,: c'? 8 «62 S QC
, (Used in test for degrader microbial populations, give ratios if applicable, e.g. 50:50, da%oline:diesel) qL:’ ES s § S \s ‘7"5 @ g w!
3] Sx |89 ke
* It available, a sample of free product is preferred for use as the carbon source for enumerating the degrader SE §§ § § § §§’ ‘;Qu:\ £ = s
microbial populations. Free productincluded? Cyes X No ) [w ¢ s/855)/58/28/7/8 ©
(5V |55 [588 22/ 88 2|5y
— S8, |pi8)o5/83/5]2 ~—
z Sample | @|@| S| Addi off /S5 G853 [5/% > =
Sample ID Time | 3|3 :é?)?he s(£18 ;pmﬁ:ﬁ © tg “@TE dg | /a3 [a ) <
W P-r 13080 XL d AL 1] LS| X | x XX
WP-N | (3:28) Ixlg £1 | [3:27] w | x X1 X
WP -0 |; R Ixlf £ L] 125 x | X x| x
WP - P | 12300 (XL FAL ] 13730 x| X XX
WP -4 | 224 g £ L] 11235 x | x x| x
wP - R (349 xlg £t 1| [[3:40] X | X X | X
WP-S |8 12045 x| 6 Mt |45 X | X | X
il 7
Reji QUW Dat?me: Comments: Sample condition upon arrival:
oy -39 7/ /.
l, £/26/77 1 -7 JMY,/J %
Regeived by: Date/time:
E\; Mlﬂm 6-37-57 On ice? D’{es, O No
v | Send results t send invoice t X5 I
. end results to: end invoice to: ame as results
BioRenewal S |
Technologies. Inc. Name & V7 fAel Name
Compong Eg Engineering , Company
The Faraday Center Address A Inviia 4 Address
28005, Fish Hattchery R City_Mesbusgh A 'state M zip (2572 City State ___ Zip
mggéggo&m Phone (4 'i:ﬂ! Fax (U4) SES-£Z23 Phone Fax
Canary - BioRenewal Copy Pink - Sampler Copy

Fax (608)273-6989

White - Original Copy



Appendix F

Field Record of Biosparging
System Operations Forms




EA ENGINEERING,
SCIENCE. AND
TECHNOLOGY. INC.

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: S \/C NDC

Date: //3/7g

Time: "

|| Weather: S\ g v ()'Lid' ‘%700 e "J&

Main Gauge (Pressure/Flow/Temp.): "

Location

Pressure
(psi)

Flowrate
(cfm)

FID TVH
(ppm,)

PID TVH
(ppm.)

Comments

SVE-1

SVE-2

SVE-3

SVE4

SVE-5

SVE-6

SVE-7

SVE-8

SVE-9

SVE-10

SVE-11

SVE-12

SVE-13

SVE-14

SVE-15

SVE-16

SVE-17

SVE-18

EA 5120 0794-4

Page 1 of 2
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EA ENGINEERING,
SCIENCE. AND
TECHNOLOGY, INC.

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

“ EA Personnel. (MM Q C SY C Date: //,2 &/ /q 7 Time: qﬁ O "
" Weather: /Ool i ;/\&r\,l Main Gauge (Pressure/Flow/Temp.): ||
Pressure | Flowrate | FIDTVH | PID TVH Comments “
Location (psi) (cfm) (ppm,) (ppm,) _
SVE-1 ~ | 6.7
SVE2 / 0.0
'SVE-3 < OO
) 194
SVE-5 / 0.0
SVE-6 [ 0.C i
SVE-7 \ 0.0
SVE-8 / 5
SVE-9 / 20 | wodh in vaolt Soarc.ne
SVE-10 \ SO ST
SVE-11 ) OO0 | poSitwwe pressere
SVE-12 / |5 \(\(ﬁ,4\u«e ‘ NV ESSUc e
SVE-13 \ 556 | !
SVE-14 ) H49¢C oS e prassece 'I
SVE-15 / Hoo (])0‘5.+\u~v p(r’g Jule |
SVE-16 ( (20 1‘3,)3,% N ‘ preSSul~
SVE-17 N oo | '
SVE-18 / O.J
( EA 5120 07944 .
M‘ Wy R& <
Page 1 of 2



FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
‘Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnelzé \{C (M O C Date: / / 24 /9 7 Time: 1'
” Western (Pressure/FIO\;/Temp.): -0 - G X Easterrlt (IPressure,/Flow/Temp.): 2 3005 £ na I ‘
T——l_ =
Pressure | Flowrate | FIDTVH | PID TVH Comments ‘ 1
Location (psi) (cfm) (ppm,) (ppm,)
ARSI ) 1c.0
AAS-2 ( e,
AAS-3 w G Y
AAS-4 / OO
AAS-5 K 0\ M)
AAS-6 ) 16.0
AAS-7 / 10.0 I
AAS-8 N |
AAS9 ) 19 B
AAS-10 / 20 B
AAS-11 \ 200 | poS tice preSSole
AAS-12 ) =) ‘LvSrlm)e .IgreSSu re
AAS-13 / Ho0 ' ‘
AAS-14 ( =le L,
AAS-15 \ oY %’
AAS-16 / 7 / PoOoS 1 Hve Are SScre
AAS-17 / 02 m‘s Hve Dr‘e SS ¢ e "
AAS-18 | 6.0 | ' 1'
> EA 5120 0794-4
: Page 2 of 2
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> EA ENGINEERING,
SCIENCE, AND
TECHNOLOGY. INC.

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS

Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: S YC: MOC Date: 2! 91 Time: "
‘ " Weather: D \N\( v( A__S\S( ‘ 8 6 ow.. &q Main Gauge (Pre;sure/Flow/Temp.): "
Pressure Flowrate. FID TVH PID TVH Comments -
Location (psi) (cfm) (ppm,) (ppm.)

SVE-1 0 O

SVE-2 72 10

SVE-3 ’Fro 2¢C

SVE-4 Q [ b

SVE-5 £, ot

SVE'6 0 &)

SVE-7 0 O

SVE-8 Hb87| 3490 ‘

SVE-9 295 | 4,V | hole by comeviet vauld

SVE-10 (90 | 13.% '

SVE-11 24| AH

SVE-12 ?/\ ‘3 | 6 o

SVE-13 b0 H0O |

SVE-14 EIG |

SVE-15 (530[ 15 i

SVE-16 (35 Q%.0b |

SVE-17 O () I

SVE-18 L9 [ 1.3

EA 5120 07944

Page 1 of 2



FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS

Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Persomnel: SN [ M\DC) Date: ,?/ R6 /%7 | Time: "
' Western (Pressure/Flow/Temp ): 2605(&“}7 PS] Eastern (Pressure/Flow/Temp.): aSOkF.\ /
{
Pressure | Flowrate | FIDTVH | PID TVH Comme.ms "
Location (psi) (cfm) (ppm,) (ppm,)
AAS-1 [(¥] |«xwY 1
AAS-2 0 O "
AAS-3 Froc 1
AAS-4 f:ra 1’9(
AAS-5 O O
AAS-6 O b L 5
AAS-7 0 0
AAS-8 1490 | 150
AAS-9 1685 | JuY I
AAS-10 /3L( [4.3 ‘il
AAS-11 40 | 4.8
AAS-12 o | A I
ARS 13 2350] 300 |
AAS-14 1.0%] “1,3 "
AAS-15 [0 Yo 435 - WI
AAS-16 Vq Ol 4.9 1'
AAS-17 Q "
AAS-18 D O "

EA 5120 07944

Page 2 of 2
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O EA ENGINEERING,
SCIENCE, AND
TECHNOLOGY. INC.

FIELD RECORD OF BIOgPARGINC SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System-

" EA Personnel: S¢'¢ /BDA Date: 2//‘5 IC(7- Time:

" Weather: clea St O’Zl-(*( ’ Snaw- | Main Gauge (Pressure/Flow/Temp.):

Pressure | Flowrate | FIDTVH | PIDTVH Comments
Location (psi) (cfm) (ppm,) (ppm,)

SVE-1 ' MTCémole-l-ecO due Yo

SVE-2 v ' Snewl andd ice CuulAa
SVE-3 ‘ S

SVE-4

SVE-5

SVE-7

SVE-8

SVE-9

/
| |
SVE-6 \
| \
)\
\
\

SVE-10

SVE-11 : \

'SVE-12 | )

SVE-13 ' /

'SVE-14 ‘ | /

SVE-15

SVE-17

/
SVE-16 ' - /

SVE-18

EA 5120 0794-4

Page 1 of 2



FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

S¥e /BDA

" EA Personnel;

" Western (Pressure/Flow/Temp.):

. Date: Z//S‘/Q‘-?— | Time:

Eastern (Pre§sure/Flow/Temp.):

. Pressure | Flowrate
Location (psi) (cfm)

FID TVH
(ppm,)

PID TVH
(ppm,)

Comments

AAS-1

AT Completed clue

AAS-2

{o o‘zt‘/( Snaw _aud ice

AAS-3

AAS-4

/

AAS-5

/[

AAS-6

AAS-7

AAS-8 .

AAS-9

AAS-10

AAS-11

AAS-12

AAS-13

AAS-14

AAS-15

AAS-16

AAS-17

|_AAS-18

EA 5120 0794-4

Page 2 of 2



R v ORI
EA ENOINERAING,
SOIENCE,AND
TECHNOLOQ'Y, ING,

FIELD RECORD OF BIOSPARGING SYSTEM?)PERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

l—lE——APerscmncl:%k f\I\C— Date: 3/:71 7/0,"7 ’ Time: | 10O "
Weather: QTVQ("QpF‘D“}j 33 m,\&\, | Main Ga&c(P;essuriFlL‘w/Temp.): : - "
M { T T T ———————
~ | Pressure | Flowrate | FIDTVH | PID TVH Comments :
Location (psi) (cfm) (ppmn,) (ppm,) . I :
SVE-1 | — 1T 1 Showlie cave
SVE-2 — 1T Ishow/ire covee
SVE-3 — |=— | Sny LJ/ ice CoNer”
SVE-4 —1 SV\QW/I'C‘Q C.oN e\
SVE-5 1 6V\0\’,~)/|Cf CoNe v .
SVE-6 — = 1 Seguwlier ¢ guex |
SVE7 =l = 15N W( e c poy
SVE-8 [960[250 | . i |
SVE-9 12 S o
SVE-10 — — |5 '}’)ﬂw'/ 1CE  C ONYYT
SVE-11 — | — S lf\/ﬁ,ul//C.C C_ VY '
SVE-12 ' — — 1S h AL,UI / ce ¢ gvey’” T
SVE-13 700! 3 !
SVE-1a [.9%590
SVE 5 (000 | Ado I
S\ E-16 i Q A |
SVE-17 : 1O oN . |
| svE-18_ =1 | Shofice covey __

EA 5120 07944

Page 1 of 2



FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

" EAﬁc=rs;mel: SE VV\C_/:‘

Date: 5/;7 Zq\_—}__“ Time: / 10

" Western (Pressurc/Flow/Temp.): s Z ‘: g Eastern (Pressurc/Flow/Temp.): "

——————

EA 5120 07944

- Page 2 of 2

| Lf’ic.zssure F Iowra::;) TVH | PIDTVH : Cominents
| Location (psi) (cfm) | (ppm.) (ppm,) —
AAS-1 T —_ | — < Vwbu/;ce CoN oy
AAS-2 — | SV\ov)Jirce cov? v
AAS-3 — — SNgW Jre cpvay”
AAS-4 c— — 15 Y\m&)//lce Coiry
AAS-S — | 6\’\0\«)’,/1 ceCave” i
AAS-6 — — Snguwdfice Covev”
AAS-7 | T 1 Shelice cover
AAS-8 — — S”Owﬂc Coivry
AAS-9 S Sngwlicecove
AAS-10 b | 7 [
AAS-11 1.0 4
s 25 19
AAS13 2950[ 525
AAS-14 — — sngw/ice e d
AAS-15 - — _‘5\\(5»«; |\g¢ Coiex
AAS-16 () /:? i l
Q1O |
|Laas-18 o S . | ﬂJ‘

*

. K
Gl R BE S N BN BE s



® EA Engineering,
m Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

Il EA Personnel:  {\A ‘DCSYC Date: “/ / / / C{7 T‘imc.:: "
" Weather: H\evCaSt 50° Main Gauge (Pressure/Flow/Temp.): "

Pressure | Flowrate | FID TVH | PID TVH

Location (psi) (cfm) (ppm,) (ppm,) Comments

SVE-1 [3 00

SVE-i Q : O O { O

SVE-3 29 0.0

SVE-4 |/ (ﬂg Q /5

SVE-s 151 0.0

SVE-6 [.Y 0.0

SVE-7 .4 0.0

SVE-8 HH 100

SVE-9 LO | 00 [lpwpnee beg ymtt

SVE-10 12 50 (4.2 ~J

SVE-11 4o 00

SVE-12 AN 3| 1,2

SVE-13 [l € |.3

SVE-14 ] 5L{ ﬂlﬂ S rea\l hoke b‘,’ Conccete vault

SVE-15 20 | (] ]

SVE-16 {04 | 5.0

SVE-17 O R 00

SVE-18 0% 0.0

EA 5120 0794-4

Page 1 of 2



Science, and
Technology

® EA Engineering,

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS

Brunswick Naval Air Station Fuel Farm Biosparging System -

" EA Personnel:

> C

y MO C

Date: L//7/q-7

Time:

||

" Western (Pressure/Flow/Temp.):

Eastern (Pressure/Flow/Temp.): A

Pressure | Flowrate | FID TVH | PID TVH
Location {ps1) (cfm) (ppm,) (ppm,) Comments
AAS-1 1.3 16.0
AAS-2 d 100
AAS-3 235 oo
AAS-4 3.3 10.0
AAS-5 5.2 | 05
AAS-6 L. | | OO
“AAS-7 .2 |00
AAS-8 2.0 | 0.0
AAS-9 2L 100
AAS-10 25.3| 2. s
AAS-11 75 | 6.0
AAS-12 S29| 5§
AAS-13 920 | 157
AAS-14 52§ | 449.2
AAS-15 o | AY
AAS-16 55 a.0
AAS-17 IO 0.0
AAS-18 0.9 100

EA 5120 0794-4

Page 2 of 2

" ”



M

EA Engineering,
Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: S \{C) e 07&-

Date: L//SO/q7

: Time:
" Weather: ﬁg %) mf, {0 n&k, LL(7O Main Gauge (Pressure/Flow/T émp.): IJ
Pressure | Flowrate | FID TVH | PID TVH
Location (psi) (cfm) (ppm,) (ppm,) Comments
SVE-1 5 S5 10,0
SVE-2 594 10.0
SVE-3 54 0.3
SVE-4 Y04 194
SVE-5 5.0 100
SVE-6 5.9 (0.0
SVE-7 6L.O |00
SVE-8 b (0.0
SVE-9 H5 | {1
SVE-10 23 | 19
SVE-11 661’{ O ' O
SVE-12 . 2o |00
SVE-13 {0 H O 0
SVE-14 274 ) A5 3
SVE-15 7 L{S }O l
SVE-16 0% | (3.9
SVE-17 [7) 100
| SVE-18 24 0.6

EA 5120 0794-4

Page 1 of 2



M

EA Engineering,
Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
~ Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: 5VC ] l% 0 A

Date: L{/%O/G 7

Time:

" Western (Pressure/Flow/Temp.):

Eastern (Pressure/Flow/Temp.):

Pressure | Flowrate | FID TVH | PID TVH . .

Location (-.PSi) (cfm) (ppm,) (ppm,) Comments
AAS-1 5 Lo 0.0

AAS-2 L.l 0.0

AAS-3 5% 0.0

AAS-4 b. | 0.0

AAS-S 2.7 115

AAS-6 7.5 100

AAS-7 H %100

AAS-8 H 5 100

AAS-9 S\ 0.0

AAS-10 9.7 10.0

AAS-11 50100

AAS-12 (,7.% (.0

AAS-13 4.3 100

AAS-14 [5.] 10 &

AAS-15 2491 40

AAS-16 77 10.0

AAS-17 < c‘ (). 0

AAS-18 2335100

EA 51200794-4

Page 2 of 2



M

EA Engineering,
Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: S\{C CEV\/\

Date:6'“6 ‘[q—,

Time:

Il Weather 4{_; A V\\, 660

Main Gauge (Pressure/Flow/Temp.):

Pressure | Flowrate | FID TVH | PID TVH
Location (psi) (cfm) (ppm.) (ppmy) Comments
SVE-1 (& (0.0
SVE-2 G, .0 10.0
SVE-3 .32 100
SVE-4 B | 5D
.SVE-5 Oto On O
SVE-6 0.1 100
SVE-7 .o |O.2
SVE-8 70 | 0%
SVE-9 ) | 05
SVE-10 Q649|142
SVE-11 A7 1]
SVE-12 (L. 77 [ 3
SVE-13 /1O . 2
SVE-14 2563 1D
SVE-15 ' f7 A 1o 3
SVE-16 Q (c O | 3
SVE-17 L( O )6
SVE-18 0.0 0: O
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® EA Engineering,
m Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

| EA Personel: SC _ Crn Date: S//S/T7 | Time: I
" Western (Pressure/Flow/Temp.): Eastern (Pressure/Flow/Temp.): ' "
. Pressure | Flowrate | FID TVH | PID TVH
Location (ps1) (cfm) {(ppm,) (ppm,) Comments
AAS-1 | 0.3 |00 .
AAS-2 1.4 0.0
AAS-3 | [ ]]o Y4
AAS-4 ~ [ S 1 0. S
aass | /& 0.0
AAS-6 : & 4310.0
AAS-7 Ga |00
AAS-8 2.9 0.
1l Aas-9 | 34106
AAS-10 | 3 ﬁ, g\ [ ' ;2
AAS-1T ER% 0.6
AAS-12 4.% 1 6,9
AAS-13 | | 6.9
AAS-14 349 3| 19.2.
AAS-15 |70 101
AAS-16 5.0 D.2
AAS-17 (. |0 0
AAS-18 C. b | 0.3
EA 5120 0794-4 ' Page 2 of 2
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS

EA Engineering,

Science, and
Technology

Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: S YC Date: > / 30/ 97 Time:
|| Weather: (VU e v CGSJ' , 5@ Main Gauge (Pressure/Flow/Temp.):

Pressure | Flowrate | FID TVH | PID TVH

Location (ps1) . (cfm) (ppm,) (ppm,) Comments

SVE-1 O 1,9

SVE-2 O\ 11 (%

SVE-3 O 132

SVE-4. O G4

SVE-5 I2% | i1y

SVE-6 L, 4 5.8

SVE-7 5.3 | 1.5

SVE-8 Mo | 1Y

SVE-9 b [195%

SVE-10 =N rak

SVE-11 H 5.4

SVE-12 49 7.9

SVE-13 b Q 9.4

SVE-14 2271 | 8%

SVE-15 %491 |$9.9

SVE-16 2094 |28°%

SVE-17 15,2 9.4

SVE-18 O LY
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EA Engineering,

Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS °

Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: S YC,

Date: 5/3(/;/q7

Time:

Western (Pressure/Flow/Temp.):

Eastern (Pressure/Flow/Temp.):

Pressure | Flowrate | FID TVH | PID TVH
Location (ps1) (cfm) (ppm,) (ppm,) .Comments
AAS-1 LB |47
AAS-2 1,5 19.9
AAS-3 4% i3.6
AAS-4 @ O
AAS-5 a5 |8%
AAS-6 7 L |11
AAS-7 7.5 19 2
_AAS-8 9,.2 | 135
AAS-9’ /32 |19 g
AAS-10 353 | 5.3
AAS-11 b5 |9 b
AAS-12 L3212 b
AAS-13 502% (59,2
AAS-14 [ 19 |H,
AAS-15 237 | L.
AAS-16 Q?“/ 2.
AAS-17 9.9 9. (
AAS-18 2y [S.4

EA 5120 0794-4
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EA Engineering,
Science, and
Technology

aﬁ

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

“ EA Personnel: 5‘{6 Date: (0/ b Time:
" Weather:  Suwn Y\\,', 1‘5_} Main Gauge (Pressure/Flow/Temp.):

Pressure | Flowrate | FID TVH | PID TVH

Location (psi) (cfm) (ppm,) (ppm,) Comments

SVE-1 O Ol 57

SVE-2 0.0 | 130

SVE-3 0.0 |89

SVE-4 0.0 | b

SVE-5 o0 |Sb

SVE-6 6.0 4G9

SVE-7 OO0 |Sb

SVE-8 4,9 |38,

SVE-9 59 |5

vSVE-lO 59 B SQ. b

SVE-11 1.8 |19%,)

SVE-12 4.9 32,1

SVE-13 4,3 143.2

SVE-14 IO % (PCI . ‘l

SVE-15 4749 7750

SVE-16 117530

SVE-17 BEIEER

SVE-18 2.1 1/§5Y

EA 5120 0794-4
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® EA Engineering,
a Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: S Q, Date: (ﬁ/(p Time: "

Western (Pressure/Flow/Temp.): Eastern (Pressure/Flow/Temp.): "
Pressure | Flowrate { FID TVH .PID TVH

Location (pst) (cfm) (ppm,) (ppm,) - Comments

AAS-1 0.0 | %128

AAS-2 0.0 | 143

AAS-3 0:0 |/0Y

AAS-4 OO0 | § 4|

AAS-S 0.0 492

AAS-6 0.0 |59.1

AAS-7 0.0 %2

AAS-8 32 (.7

AAS-9 H4.2 |5

AAS-10 79.2 4,9

AAS-11 A, | 38 .

AAS-12 25, 7149%, |

AAS-13 /149 [|3%,1

AAS-14 lo. L/ 3995

AAS-15 12,3 Hi, 2

AAS-16 __2 . f |.¥

AAS-17 [, 2 AN

AAS-18 R 507}

EA 5120 0794-4
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® EA Engineering,
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Persomnel: SYC, paC Date: %3 777 Time: § OO
Weather: Sunny X O Main Gauge (Pressure/Flow/Temp.):
I
FIDTVH | PDTVH | cH, | co, | 0, | %LEL
Location (ppm,) (ppm,) Comments
sve1 |0 [0 | O 0.3 1903 O
SVE-2 1«0 0.9 O 0»3 2077 O
sves 1S )12 [ O | 051280
svia | ADT4 1O O Rol O
SVE-5 C O OO oI
SVE-6 | Q) Ol O Aol O
sVl | O o o | O 208 O
ses |30 |24 | o0 KI[O
sveo |90 159 | /)| 6 |20
sveo 1108 11071 O] O |10
svern |23 1302 O 0 20
ser @0/ |42 | O O 1O
svers |90 | 4 OO QAo
SVE-14 B @ ? . } O O Ql“7 O |
sveers | 01 (95,3 ()| O QWO
svers | 285 |42 A10.0 ol R[22
sveerr | 1 2oy O 2.0 A ©
SVE-18 26, (0o | (e Rl (O
EA 5120 0794-4
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® EA Engineering,
a - Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
~ Brunswick Naval Air Station Fuel Farm Biosparging System

Date: b/g? 3/6;7 Time: 5 OO0 "

Eastern (Pressure/Flow/Temp.): "

" EA Personnel: & \(C'.\, M

Western (Pressure/Flow/Temp.):

FDTVH | PDTVH | cH, | co, 0, | %LEL
Location (ppm.) (ppm,) - Comments
AAS-1 /.7 lﬁ O 0/”9 @)
AAS-2 ly (2.2 10 2.l 1
AAS-3 (.0]l09 (O A1.0 O
AAS-4 .0, | B O 21,01 O
mss | O | O | O RO
AAS-6 O @ @) 08| O
AAS-7 [ 2L |O ] [209] O
amss DA b 9 A7
AAS-9 1.3 6.3 | () 71 OY
ams0 | 36 | U8 () 7O
AAS-ll QCi—) I'O () Q\,g C’
aas12 | 404 2 5 1O 1A O
ms |92 15 | o 71O
ase | H 1A A7) | & N7 0
aas-s |3 | 1. @, AN
Aas-is | oo -5 | O 2.0 |0
Aas17 | o\ 1.9 G | A950
msis | 1. D133 D 2A410
EA 5120 0794-4 Page 2 of 2
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