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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 decommissioning, 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
Cove is a tidally influenced marine inlet.

Old Navy Fuel Farm Summary Report
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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 Petrolenm 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-J) 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
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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 fi* 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 low pressure in situ aeration process, the effectiveness of biosparging
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 Summary Report
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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 1s 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
Naval Air Station, Brunswick, Maine Biosparging System Operations




NAVAL AIR STATION, BRUNSWICK MAINE

Source: U.S. Geological Survey 7.5-Minute Series
Topographic Quandrangle Map
Brunswick, Maine Quadrangle, 1980

Figure 1-1.  Site location, Naval Air Station, Brunswick, Maine, U.S. Geological Survey 7.5-minute series
topographic quadrangie map.
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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
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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-58, 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
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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 §020.
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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 samples 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 sampie 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
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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.e., 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 Methed 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 simtilar 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 ¢hmos (MW-211) to 429 hmos (WP-01) with an
average of 190.42 xhmos. 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 population
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 (1995). 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 ug/L in 7 of 25 samples: WP-02 (547 ug/L), WP-04 (637
ug/L), WP-05 (11,355 ng/L), WP-10 (110 ug/L), WP-11 (7,427 pg/L), WP-13 (300 ng/L), and
MW-211 (21,660 g/L). Benzene was reported in 7 of 25 samples at concentrations ranging
from 3 pg/L (WP-02 and WP-04) to 510 g/ (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 ng/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 ng/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
pg/L (MW-61R) to 24,000 n.g/L. (MW-211). Concentrations of TPH-GRO were reported above
1,000 pg/L in 7 of 25 wells: WP-02 (4,200 ng/L), WP-04 (16,000 ng/L), WP-05 (15,000 ug/L),
WP-07 (4,000 ng/L), WP-08 (1,600 1.g/L), WP-11 (9,100 pg/L), and MW-211 (24,000 ng/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 ug/L
(MW-51) to 12,000,000 ug/L. (MW-211). Concentrations of TPH-DRO were reported greater
than 1,000 ng/L at 8 locations: WP-01 (1,800 ng/L), WP-02 (23,000), WP-04 (12,000,000
ng/L), WP-05 (2,700 ng/L), WP-07 (1,200 p.g/L), WP-08 (2,400 n.g/L), WP-11 (12,000 ng/L),
and MW-211 (3,000 xg/1.). A TPH-DRO concentration of 58 ng/L. 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 g/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.

3.3 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 sifu 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-211) 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
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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 (Naval Facilities Engineering Service Center 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 (Naval Facilities
Engineering Service Center 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
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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 1995), 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 (Naval Facilities Engineering Service Center 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 especiaily 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 acrobic 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. [t 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 degradation 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,
MTRBE, 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 June 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 wete 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 sampiles (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 ng/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 wg/L.
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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 pg/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 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 r.g/L (1.2 percent) at well point WP-04 and at 12,000 n.g/L at well point
WP-11. TPH-DRO concentrations above 1,000 n.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 ug/L. The highest perimeter monitoring well TPH-DRO concentrations were
observed at downgradient wells MW-49 and MW-58 (140 and 100 ng/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 correspondingly large BTEX removal. However, continued in situ biodegradation of petroleum
hydrocarbons has been evidenced by significant increases in the acrobic hydrocarbon-degrading
microbial population.

Although volatilization is effective for removal of the more volatile compounds present at the
0Old 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, to further document the occurrence of in situ biodegradation of
petroleum hydrocarbons, and to provide data for estimating hydrocarbon removal rates and
overall remedial time requirements, it is recommended that respiration testing be conducted in
conjunction with the next warm season sampling event (i.e., June 1998) at the Old Navy Fuel
Farm.

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 and with porous sand
pack 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 n.g/L and/or TPH-GRO concentrations >1,000 rg/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
air delivery pattemns 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. Itis
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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Revision: DRAFT
Table 3-1

EA Engineering, Science, and Technology August 1997

TABLE 3-1 SUMMARY OF WELL GAUGING DATA COLLECTED
FROM 3 JANUARY THROUGH 23 JUNE 1997
OLD NAVY FUEL FARM, NAVAL AIR STATION

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

I BRUNSWICK, MAINE
Gauging Well Elevation Depth to -l_ Depth to LNAPL Water Table
' Data (ft MSL) Water (ft) —LNAPL (ft) Thickness (fi____ Elevation (ft)®
WP-1
03 JAN 1997 74.84 3.85 3.85 0.00 70.99
I 24 JAN 1997 74.84 4.75 4,75 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)
I 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 3.6} 3.61 0.00 71.23
l 30 MAY 1997 74.84 4.16 4.16 0.00 70.68
06 JUN 1997 74.84 447 4.47 0.00 70.37
23 JUN 1997 74.84 4.80 4.80 0.00 70.04
l WP-2
03 JAN 1597 75.25 5.10 5.10 0.00 70.15
24 JAN 1997 75.25 5.75 5.75 0.00 69.50
I 04 FEB 1997 75.25 5.58 5.58 0.00 69.67
28 FEB 1997 75.25 5.39 5.39 0.00 69.86
15 MAR 1997 75.25 5.27 5.27 0.00 69.98
l 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
l 30 APR 1997 75.25 4,68 4.68 0.00 70.57
15 MAY 1997 75.25 4,73 4.73 0.00 70.52
30 MAY 1997 75.25 527 5.27 0.00 69.98
l 06 JUN 1997 75.25 5.49 5.49 0.00 69.76
23 JUN 1997 75.25 5.78 5.78 0.00 69.47
(a) Water table elevations in wells containing LNAPL calculated based on an assumed specific gravity of
I 0.83 for the LNAPL.
NOTE: LNAPL = Light, non-aqueous phase liquid; MSL = Mean sea level.
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Revision: DRAFT
I Table 3-1 (Continued)
EA Engineering, Science, and Technology Aupust 1997
I Gauging Well Elevation Depth to Depth to LNAPL Water Tabie
Data (ft MSL}) Water (ft} | LNAPL {ft) Thickness (ft) Elevation (ft)®
l 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
l 04 FEB 1997 74.16 4.15 4.15 0.00 70.01
28 FEB 1997 74.16 Data not available (frozen)
15 MAR 1597 74.16 Data not available (frozen)
I 27 MAR 1997 74.16 3.40 3.40 0.00 70.76
07 APR 1997 74.16 322 322 ¢.00 70.94
. 30 APR 1997 74.16 298 2.98 0.00 71.18
l 15 MAY 1997 74.16 3.13 3.13 6.00 71.03
J0MAY 1997 74.16 3.71 in 0.00 7045
06 JUN 1997 74.16 396 3.96 0.00 70.20
I 23 JUN 1997 74.16 4.50 4.5 0.00 69.66
WP-4
l 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 0.00 70.48
l 28 FEB 1997 76.18 5.45 5.45 0.00 70.73
15 MAR 1997 76.18 543 5.43 0.00 70.75
27 MAR 1997 76.18 4.97 497 0.00 7121
l 07 APR 1997 76.18 4.35 425 0.10 71.83
30 APR 1997 76.18 3.67 3.54 0.13 72.51
15 MAY 1997 76.18 382 3.82 0.00 72.36
I 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
I 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
l 15 MAR 1997 74.64 546 5.46 0.00 69.18
27 MAR 1997 74.64 5.20 5.20 0.00 69.44
07 APR 1997 74.64 4.85 4.85 0.00 69.79
l 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
I 06 JUN 1597 74.64 5.44 5.44 0.00 69.20
23 JUN 1997 74.64 5.62 5.62 0.00 69.02
I Old Navy Fuel Farm Summary Report
I Naval Air Station, Brunswick, Maine Biosparging System Operations
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I Table 3-1 (Continued)
EA Engineering, Science, and Technology August 1997
l Gauging Well Elevation | Depthto Depth to LNAPL Water Table
Data {ft MSL) Water {(ft) | LNAPL {ft} Thickness (f1) Elevation (ft)"
l WP-6
03 JAN 1997 73.72 3.80 3.80 0.00 69.92
24 JAN 1997 73.72 4.61 4.61 0.00 69.11
I 04 FEB 1997 73.72 4.60 4.60 0.00 69.12
28 FEB 1997 73.72 435 4.35 0.00 69.37
15 MAR 1997 73.72 4.66 4.66 0.00 69.06
l 27 MAR 1997 73.72 3.95 3.95 0.00 69.77
07 APR 1997 73.72 3.55 3.55 0.00 70.17
30 APR 1997 73.72 332 3.32 0.00 70.40
. 5 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 73.72 436 4.36 0.00 69.36
I 23 JUN 1997 73.72 4.65 4.65 0.00 69.07
WP.-7
I 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)
l 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
I 07 APR 1997 73.92 3.92 3.92 0.00 70.00
30 APR 1997 73.92 3.64 364 0.00 70.28
15 MAY 1997 73.92 3.88 3.88 0.00 70.04
l 30 MAY 1997 73.92 4.59 4.59 0.00 69.33
' 06 JUN 1997 73.92 4.82 482 0.00 69.10
23 JUN 1997 73.92 488 4.88 0.00 69.04
I WP-8
03 JAN 1997 74.99 4.43 4.43 0.00 70.56
l 24 JAN 1997 74.99 512 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
I 15 MAR 1997 74.99 6.41 6.41 0.00 68.58
27 MAR 1997 74.99 4.20 4.20 6.00 70.79
07 APR 1997 74.99 5.28 5.28 6.00 69.71
I 30 APR 1997 74.99 4.00 4.00 0.00 70.99
15 MAY 1997 74.99 4.35 4.35 0.00 70.64
30 MAY 1997 74.99 5.03 5.03 6.00 69.96
I 06 JUN 1997 74.99 522 522 0.00 69.77
23 JUN 1997 74.99 4.92 4.92 0.00 70.07
l Old Navy Fuel Farm Summary Report
' Naval Air Station, Brunswick, Maine Biosparging System Operations
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I Table 3-1 (Continued)
EA Engineering, Science, and Technology August 1997
I Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL} Water {ft) LNAPL (ft) Thickness (ft} Elevation (f)®
I WP-9
03 JAN 1997 75.46 522 522 0.00 70.24
24 JAN 1997 75.46 6.73 6.73 0.00 68.73
I 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 availabte (dry)
I 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 4,22 4.22 (.00 71.24
I 15 MAY 1997 75.46 472 4.72 0.00 70.74
30 MAY 1997 75.46 5.46 5.46 0.00 70.00
06 JUN 1997 75.46 591 591 0.00 69.55
I 23 JUN 1997 75.46 6.92 6.92 0.00 68.54
WP-10
I 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 1957 74.83 5.87 5.87 0.00 68.96
l 28 FEB 1997 74.83 528 528 0.00 69.55
15 MAR 1997 74.83 5.37 5.37 .00 69.46
27 MAR 1997 74.83 492 492 0.00 69.91
l 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
l 30 MAY 1997 74.83 5.01 5.01 0.00 65.82
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
l WP-11
03 JAN 1997 74.06 437 4.37 0.00 69.69
I 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)
l 15 MAR 1997 74.06 5.80 5.80 0.00 68.26
27 MAR 1997 74.06 4.47 4.47 0.00 69.59
07 APR 1997 74.06 416 4.16 0.00 69.90
I 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 4.91 491 0.00 69.15
| 06 JUN 1997 74.06 5.12 5.12 0.00 68.94
23 JUN 1997 74.06 4.95 4,95 0.00 69.11
I Old Navy Fuel Farm Summary Report
I Naval Air Station, Brunswick, Maine Biosparging System Operations
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I Table 3-1 (Continued)
EA Engineering, Science, and Technology August 1997
l Gauging Well Elevation Depth to Depth to | LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)® .
I 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
I 04 FEB 1997 75.12 Data not available (dry)
28 FEB 1997 75.12 7.13 7.13 0.00 67.99
15 MAR 1997 75.12 Data not available (dry)
I 27 MAR 1997 75.12 6.94 6.94 0.00 68.18
07 APR 1997 75.12 6.61 6.61 0.00 68.51
30 APR 1997 75.12 5.10 5.10 0.00 70.02
I 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
I 23 JUN 1997 75.12 Data not available (dry)
WP-13
l 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
I 28 FEB 1997 74.34 6.08 6.08 0.00 68.26
15 MAR 1997 74.34 7.40 7.40 0.00 66.94
27 MAR 1997 74.34 4.98 498 0.00 69.36
I 07 APR 1997 74.34 4.88 4.88 0.00 69.46
30 APR 1997 74.34 349 3.49 0.00 70.85
15 MAY 1997 74.34 4138 438 0.00 69.96
I 30 MAY 1997 74.34 4.99 4.99 0.00 69.35
06 JUN 1997 74.34 5.48 548 0.00 68.86
23 JUN 1997 74.34 6.34 6.34 0.00 68.00
I WP-14
03 JAN 1997 75.18 5.05 5.05 0.00 70.13
l 24 JAN 1997 75.18 6.31 6.31 0.00 68.87
04 FEB 1997 7518 6.43 6.43 0.00 68.75
28 FEB 1997 75.18 592 5.92 0.00 69.26
I 15 MAR 1597 75.18 6.33 6.33 0.00 68.85
27 MAR 15897 75.18 5.57 5.57 0.00 69.61
07 APR 1997 75.18 4.74 4.74 0.00 70.44
I 30 APR 1997 75.18 4.98 4.98 0.00 70.20
15 MAY 1997 75.18 5.0t 5.01 0.00 70.17
30 MAY 1997 75.18 5.74 3.74 0.00 69.44
I 06 JUN 1997 75.18 6.02 6.02 0.00 69.16
23 JUN 1997 75.18 6.35 6.35 0.0¢ 68.83
l Old Navy Fuel Farm Summary Report
I Naval Air Station, Bnnswick, Maine Biosparging System Operations
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Table 3-1 {Continued)
August 1997

Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) | LNAPL {ft) Thickness (ft) Elevation (fi)®
WP-15
03 JAN 1997 74.54 4.78 478 0.00 69.76
24 JAN 1997 74.54 5.97 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 4.15 415 0.00 70.39
27 MAR 1997 74.54 5.28 5.28 0.00 69.26
07 APR 1997 74.54 426 426 0.00 70.28
30 APR 1997 74.54 415 4.15 0.00 70.39
15 MAY 1997 74.54 470 4.70 0.00 69.84
30 MAY 1997 74.54 5.43 543 0.00 69.11
06 JUN 1997 74.54 571 571 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 1997 75.60 Data not available (frozen)
27 MAR 1997 75.60 Data not available (frozen)
07 APR 1997 75.60 6.82 6.82 (.00 68.78
30 APR 1997 75.60 5.90 5.90 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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l Table 3-1 (Continued)
EA Engineering, Science, and Technology August 1997
I Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) | LNAPL (f1) Thickness (ft) Elevation (ft)®
I WP-18
03 JAN 1997 74.30 4,82 4.82 0.00 69.48
24 JAN 1997 74.30 Data not available (dry)
l 04 FEB 1997 74.30 Data not available (dry)
28 FEB 1997 74.30 5.76 5.76 (.00 68.54
15 MAR 1997 74.30 6.08 6.08 0.00 68.22
I 27 MAR 1997 74.30 531 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
l 15 MAY 1997 74.30 5.14 5.14 0.00 69.16
30 MAY 1997 74.30 5.79 5.79 0.00 68.51
06 JUN 1997 74.30 6.09 6.09 0.00 68.21
I 23 JUN 1997 74.30 Data not available (dry)
WP-19
l 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 72.73 547 547 0.00 67.26
l 28 FEB 1997 72.73 5.05 5.05 (.00 67.68
15 MAR 1997 72.73 523 5.23 0.00 67.50
27 MAR 1997 72.73 4.30 4.80 0.00 67.93
l 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 1597 72.73 421 4.21 0.00 68.52
l 30 MAY 1997 72.73 483 483 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
I WP-20
03 JAN 1997 72.67 497 4.97 0.00 67.70
l 24 JAN 1997 72.67 5.63 3.63 (.00 67.04
04 FEB 1997 72.67 6.17 6.17 0.00 66.50
28 FEB 1997 72.67 495 495 0.00 67.72
' 15 MAR 1997 72.67 5.52 5.52 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
l 30 APR 1997 72.67 4.00 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
l 06 JUN 1997 72.67 3.87 5.87 0.00 66.80
23 JUN 1997 72.67 6.40 6.40 0.00 66.27
I Old Navy Fuel Farm Summary Report
l Naval Air Station, Brunswick, Maine Biosparging System Qperations
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' Table 3-1 (Continued)
EA Engineering, Science, and Technology August 1997
l Gauging Well Elevation Depth to B Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)®
l MW-43
03 MAR 1997 73.88 Data not available (frozen)
15 MAR 1697 73.88 Data not available {frozen)
l 27 MAR 1997 73.88 Data not available (frozen)
07 APR 1997 73.88 6.06 6.06 0.00 67.82
3G APR 1997 73.88 5.57 5.57 0.00 68.31
l 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)
I 23 JUN 1997 73.88 Data not available (dry)
MW-44
03 JAN 1997 73.18 Data not available (lock frozen)
l 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
I 03 MAR 1997 73.18 295 2.95 0.00 70.23
15 MAR 1597 73.18 2.67 2.67 0.00 70.51
27 MAR 1997 73.18 2.40 240 0.00 70.78
I 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
l 30 MAY 1997 73.18 27 2.71 0.00 70.47
06 JUN 1997 73.18 295 295 0.00 70.23
23 JUN 1597 73.18 3.41 341 0.00 69.77
l MW-46
03 MAR 1997 71.02 4.75 4,75 0.00 66.27
15 MAR 1997 71.02 470 4.70 0.60 66.32
l 27 MAR 1997 71.02 4.38 438 0.60 66.64
07 APR 1997 71.02 392 392 0.60 67.10
30 APR 1997 71.02 3.50 3.50 0.00 67.52
l 15 MAY 1997 71.02 4.02 4,02 0.00 67.00
J0MAY 1997 71.02 548 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
l Old Navy Fuel Farm Summary Report
I Naval Air Station, Brunswick, Maine Biosparging System Operations



l Project: 296.0035
Revision: DRAFT
' Table 3-1 (Continued)
EA Engineering, Science, and Technology August 1997
l Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) | LNAPL (ft) Thickness (ft} Elevation (ft)®
l MW-49
03 MAR 1997 66.97 5.62 5.62 0.00 61.35
15 MAR 1997 66.97 5.61 5.61 0.00 61.36
l 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
I 15 MAY 1997 66.97 5.42 5.42 0.00 61.55
J0MAY 1997 66.97 5.69 5.69 0.00 61.28
06 JUN 1997 66.97 5.7% 5.79 0.00 61.18
l 23 JUN 1997 66.97 6.04 6.04 0.00 60.93
MW-51
03 MAR 1997 73.20 398 398 0.00 69.22
l 15 MAR 1997 73.20 3.80 3.80 0.00 69.40
27 MAR 1997 73.20 3.50 3.50 0.00 69.70
07 APR 1997 73.20 394 3.94 0.00 69.26
l 30 APR 1997 73.20 371 3.71 0.00 69.49
15 MAY 1997 73.20 3.82 382 0.00 69.38
30 MAY 1997 73.20 417 417 0.00 69.03
l 06 JUN 1997 73.20 4.47 447 0.00 68.73
23 JUN 1997 73.20 5.32 532 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 75.49 545 5.45 0.00 70.04
I 07 APR 1997 75.49 5.18 5.18 0.00 70.31
30 APR 1997 75.49 4.70 4.7¢ 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 75.49 835 835 0.00 67.14
23 JUN 1997 75.49 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)
l 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)
l 07 APR 1997 75.28 No data available (active sparging)
30 APR 1997 75.28 No data available (active sparging)
15 MAY 1997 75.28 No data available {(active sparging)
I 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)
l Old Navy Fuel Farm Summary Report
I Naval Air Station, Brunswick, Maine Biosparging System Operations
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' Table 3-1 (Continued)
EA Engineering, Science, and Technology August 1997
l Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) | LNAPL (ft) | Thickness (ft) Elevation (fi)®
I MW-58
03 MAR 1997 69.80 6.08 6.08 0.00 63.72
15 MAR 1597 69.80 8.02 8.02 0.00 61.78
l 27 MAR 1997 69.80 7.90 7.90 0.00 61.90
07 APR 1997 69.80 5.82 5.82 0.60 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 1597 69.80 5.97 5.97 0.00 63.83
06 JUN 1997 69.80 6.07 6.07 0.00 63.73
I 23 JUN 1997 69.80 6.24 6.24 0.00 63.56
MW-61R
03 JAN 1997 75.52 529 5.29 0.00 70.23
I 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)
l 27 MAR 1997 75.52 Data not available {frozen}
(7 APR 1997 75.52 4.00 4.00 0.00 71.52
30 APR 1997 75.52 3.57 357 0.00 71.95
l 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 75.52 492 492 0.00 70.60
I 23 JUN 1997 75.52 3.29 5.29 0.00 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 3.00 8.00 0.00 72.78
(7 APR 1997 80.78 1.99 7.99 0.00 72,79
l 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 8.31 831 0.00 72.47
l 06 JUN 1997 80.78 8.57 8.57 (.00 72.21
23 JUN 15897 80.78 9.32 9.32 (.00 71.46
MW-NASB-96
l i5 MAR 1997 73.56 294 2.94 0.00 70.62
27 MAR 1997 73.56 275 2.75 0.00 70.81
07 APR 1997 73.56 3.05 3.05 .00 70.51
I 30 APR 1997 73.56 2.75 275 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
I 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.=9_0
l Old Navy Fuel Farm Summary Report
l Naval Air Station, Brunswick, Maine Biosparging System Operations
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' Table 3-1 (Continued)
EA Engineering, Science, and Technology August 1997
l Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)®
l MW-NASB-205
15 MAR 1997 71.39 6.75 6.75 0.00 64.64
27 MAR 1997 71.39 373 3.73 0.00 67.66
I 07 APR 1997 71.39 3.78 378 0.00 67.61
30 APR 1997 71.39 6.76 6.76 0.00 64.63
15 MAY 1997 71.39 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 avaiiable (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
I 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
I 30 APR 1997 75.55 314 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
I 06 JUN 1597 75.55 6.87 6.87 0.00 68.68
23 JUN 1997 75.55 7.41 7.41 0.00 68.14
MW-NASB-213
I 03 MAR 1997 76.81 5.00 5.00 0.00 71.81
15 MAR 1997 76.81 4.95 4.95 0.00 71.86
27 MAR 1997 76.81 4.74 4.74 0.00 72.07
I 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 4.36 4.36 0.00 72.45
I 30 MAY 1997 76.81 4,92 492 0.00 71.89
06 JUN 1997 76.81 532 5.32 0.00 71.49
l 23 JUN 1997 76.81 6.21 6.21 0.00 70.60
l Old Navy Fuel Farm Summary Report
I Naval Air Station, Brunswick, Maine Biosparging System Operations
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l Table 3-2
EA Engineering, Science, and Technology August 1997
TABLE 3-2 SUMMARY OF WATER QUALITY INDICATOR
l PARAMETER MEASUREMENTS COLLECTED
FROM 3 JANUARY THROUGH 23 JUNE 1997
OLD NAVY FUEL FARM, NAVAIL AIR STATION
I BRUNSWICK, MAINE
Temperature Dissolved Conductivity Redox
l Date pH (°C) Oxygen (mg/L) (1hmos) (mV)
WP-1 .
I 03 JAN 1997 6.36 5.76 4.20 401 83
24 JAN 1597 6.02 4.81 2.61 381 110
04 FEB 1597 6.20 0.70 4,52 373 78
I 28 FEB 1997 No data available (frozen)
15 MAR 1997 No data available (frozen)
27 MAR 1997 No data available (frozen)
l 07 APR 1997 5.53 2.17 5.32 165 238
30 APR 1997 5.77 6.42 2.17 236 69
15 MAY 1997 5.48 7.59 0.65 297 390
l 30 MAY 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
I WP-2
03 JAN 1997 6.06 424 2.01 177 185
l 24 JAN 1997 5.90 3.55 2.12 130.7 79
04 FEB 1997 6.20 2.70 2.70 1252 82
28 FEB 1997 (b) 2.44 5.78 134.5 {b)
l 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 3.01 248 178 191
I 30 APR 1997 5.95 7.16 1.02 125.7 104
15 MAY 1997 5.37 8.18 261 218 32
30 MAY 1997 5.67 9.51 2.82 111.4 57
l 06 JUN 1997 5.47 10.11 2.71 168 68
23 JUN 1997 537 13.06 3.28 119.1 147
l (a) Dissolved oxygen data inaccurate.
(b) pH and redox probes inoperable.
I NOTE: LNAPL = Light, non-aqueous phase liquid; MSL = Mean sea level.
I Old Navy Fuel Farm Summary Report
. Naval Air Station, Brunswick, Maine Biosparging System Operations
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l Table 3-2 (Continued)
EA Engineering, Science, and Technology August 1997
. Temperature Dissolved Conductivity Redox
Date pH (°C) Oxygen (mg/L) (uhmos) (mV)
I WP-3
03 JAN 1997 6.23 6.01 1.01 51.5 252
24 JAN 1997 5.58 439 1.89 489 292
l 04 FEB 1997 5.50 310 0.94 54.4 256
28 FEB 1997 Data not available (frozen)
15 MAR 1997 Data not available (frozen)
I 27 MAR 1997 Data not available (frozen)
07 AFR 1997 4.86 1.24 4.72 39.5 333
30 APR 1997 5.33 7.89 5.48 42.0 438
. 15 MAY 1997 5.67 7.17 2.05 51.4 335
30 MAY 1997 5.23 8.32 1.80 4.7 333
06 JUN 1997 5.32 8.89 2.10 48.8 312
I 23 JUN 1997 5.23 14.13 2.85 60.3 367
WP-4
l 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
I 28 FEB 1997 L)} 3.00 475 186 {b)
15 MAR 1997 5.19 2.59 7.92 162 307
27 MAR 1597 5.20 1.99 (a) 183 268
l 07 APR 1997 Data not available (LNAPL present)
30 APR 1997 Data not available {LNAPL present)
15 MAY 1997 5.45 9.30 273 149.5 238
l 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 6.44 224 97.8 80
l 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) 4.07 221 99.4 (b)
l 15 MAR 1997 492 3.94 5.68 100.6 64
27 MAR 1997 4.82 3.57 (a) 120 202
07 APR 1997 482 4.59 4.50 80.1 235
l 30 APR 1997 5.08 5.10 6.30 759 327
15 MAY 1997 5.06 7.18 0.75 76.7 354
30 MAY 1997 5.18 8.35 1.67 74.2 108
I 06 JUN 1997 5.28 8.91 1.21 2.1 216
23 JUN 1997 5.36 12,14 5.78 109.4 162
I Old Navy Fuel Farm Summary Report
l Naval Air Station, Brunswick, Maine Biosparging System Operations
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Table 3-2 (Continued)
l EA Engineering, Science, and Technology August 1997
l Temperature Dissolved Conductivity Redox
Date pH *0) Oxygen (mg/L) (hmos) {mV)
WP-6
l 03 JAN 1997 5.76 5.38 1.76 56.3 316
24 JAN 1997 6.00 3.94 1.62 96.9 304
I 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 3.15 224 116.8 157
l 27 MAR 1997 5.13 296 (a) 134 193
07 APR 1997 4.98 1.34 id 79.8 443
30 APR 1997 6.89 5.15 4.87 40.1 412
I 15 MAY 1997 5.21 6.64 1.47 60.1 120
30 MAY 1997 5.42 7.87 1.73 87.1 212
06 JUN 1997 5.61 8.32 1.65 76.1 186
I 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)
l 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)
I 07 APR 1997 Data not available (bent weil riser)
30 APR 1997 Data not available (bent well riser)
15 MAY 1997 Data not available (bent well riser)
l 30 MAY 1997 Data not available (bent well riser)
06 JUN 1997 Data not available (bent well riser)
23 JUN 1997 Data not available (bent well riser)
I WP-8
03 JAN 1997 6.11 5.04 6.12 436 314
l 24 JAN 1997 6.17 322 7.12 403 327
04 FEB 1997 6.50 3.10 1.81 367 179
28 FEB 1997 (b) 2.29 9.14 416 (b)
l 15SMAR 1997 629 2.86 11.90 324 377
27 MAR 1997 5.61 2.20 (2} 368 350
07 APR 1997 5.43 3.30 12.14 254 464
l 30 APR 1997 6.67 6.44 9.52 276 346
15 MAY 1997 6.08 1.76 9.12 259 392
30 MAY 1997 6.56 9.95 4.42 315 342
l 06 JUN 1997 6.28 10.36 4.68 287 368
| 23JUN1997 601 14.32 5.81 412 __238
l Old Navy Fuel Farm Summary Report
I Naval Air Station, Brunswick, Maine Biosparging System Operations
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Table 3-2 (Continued)
l EA Engineering, Science, and Technology August 1997
l Temperature Dissolved Conductivity Redox
Date pH (] ] Oxygen (mg/L) {nhmos) (mV)
WP-9
I 03 JAN 1997 6.58 5.28 7.1 255 296
24 JAN 1997 5.83 252 8.75 244 335
l (4 FEB 1997 Data not available (dry)
28 FEB 1997 Data not available (dry)
15 MAR 1997 Data not available (dry)
I 27 MAR 1997 Data not available (dry}
07 APR 1997 Data not avaitable (insufficient water)
30 APR 1997 6.28 6.14 6.05 1423 370
l 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
I 23 JUN 1997 Data not available (insufficient water)
WP-10
03 JAN 1997 5.41 6.06 1.12 102 344
I 24 JAN 1997 4.44 4.92 1.53 90.1 416
04 FEB 1997 5.40 5.90 1.26 100.4 298
l 28 FEB 1997 (b) 5.42 2.68 148 (b)
15 MAR 1997 442 5.15 9.05 126.9 391
27 MAR 1997 4.44 4.89 (@) 132 354
l 07 APR 1997 442 4.55 1.86 113 423
30 AFR 1997 4.80 5.05 312 73.1 403
15 MAY 1997 4.67 6.72 2.28 80.7 427
I 30 MAY 1997 4.51 7.72 2.28 803 337
06 JUN 1997 498 832 239 76.5 374
23 JUN 1997 474 10.59 1.21 112.6 331
I WP-11
03 JAN 1997 494 4.54 1.20 103.3 318
I 24 JAN 1997 5.09 3.89 1.22 149 359
(4 FEB 1997 Data not available (frozen)
28 FEB 1997 Data not available (frozen)
I 15 MAR 1597 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
I 30 APR 1997 5.63 6.54 216 105.2 385
15 MAY 1997 5.62 8.23 1.20 136.2 293
30 MAY 1997 5.44 8.76 3.62 147.7 161
l 06 JUN 1997 5.56 9.22 2,94 134.6 198
23 JUN 1997 523 12.43 246 156 183
l Old Navy Fuel Farm Summary Report
I Naval Air Station, Brunswick, Maine Biosparging System Operations
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Table 3-2 (Continued)
I EA Engineering, Science, and Technology August 1997
I Temperature " Dissolved Conductivity Redox
Date pH O Oxygen (mg/L) {(xhmos) (mV)
WP-12
I 03 JAN 1597 5.46 4.87 2.36 157 319
24 JAN 1997 Data not available (insufficient water}
I 04 FEB 1997 Data not available (dry)
28 FEB 1997 (b) 1.76 8383 116.0 (b
15 MAR 1997 Data not available (dry)
l 27 MAR 1997 4.98 2.69 (a) 109 256
07 APR 1997 4.56 2.34 7.62 87.2 434
30 APR 1997 5.60 6.67 4.53 1234 406
I 15 MAY 1997 491 7.90 1.81 81.2 265
30 MAY 1997 5.09 8.84 232 84.6 181
06 JUN 1997 5.21 9.45 212 83.8 236
I 23 JUN 1997 Data not available {dry)
WP-13
I 03 JAN 1997 5.83 420 10.86 70.6 313
24 JAN 1997 545 243 11.70 101.4 343
04 FEB 1997 Data not available (frozen)
l 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
I 07 APR 1997 5.11 278 10.62 52.7 468
30 APR 1997 6.07 7.69 8.15 65.1 384
13 MAY 1997 5.11 8.17 7.61 80.2 505
I 30 MAY 1997 545 9.71 7.64 78.7 314
06 JUN 1997 5.48 19.12 7.71 752 386
23 JUN 1997 6.18 14.68 5.64 124.8 295
I WP-14
03 JAN 1997 6.09 494 2.87 90.1 332
l 24 JAN 1997 4.90 3.27 2.96 100.1 404
04 FEB 1997 6.20 330 3.7 119.4 267
28 FEB 1997 ) 3.27 6.52 108.0 (b)
l I5 MAR 1997 4.85 3.25 3.17 109.9 394
27 MAR 1997 4.81 3.10 (a) 161 344
07 APR 1997 4.75 237 5.99 48.8 436
I 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 5.21 8.84 239 75.8 363
I 06 JUN 1997 531 9.06 224 71.9 394
23 JUN 1997 5.43 16.62 1.31 156 251
l Old Navy Fuel Farm Summary Report
l Naval Air Station, Brunswick, Maine Biosparging System Operations
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Table 3-2 (Continued)
August 1997

Temperature Dissolved Conductivity Redox
Date pH (°C) 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 1597 Data not available (frozen)
28 FEB 1997 (b) 3.70 12.14 122.5 (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 1.78 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 13.37 722 128.2 356
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 8.56 236 138.2 242
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 75.2 384
15 MAY 1997 Data not available (insufficient water)
30 MAY 1997 Data not available (dry)
06 JUN 1997 Data niot available (dry)
23 JUN 1997 Data not available (dry)
Old Navy Fuel Farm Summary Report

Naval Air Station, Brunswick, Maine

Biosparging System Operations
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I Table 3-2 (Continued)
EA Engineering, Science, and Technology August 1997
l Temperature Dissolved Conductivity Redox
Date pH °0C) Oxygen (mg/L) {uhmos) (mV)
. WP-18
03 JAN 1997 6.08 7.70 245 168 344
24 JAN 1997 Data not available (dry)
l 04 FEB 1997 Data not available (dry)
28 FEB 1997 (b) 4.54 8.29 125.9 b
15 MAR 1997 5.38 548 1197 112.1 431
l 27 MAR 1997 5.73 4.57 (a) 194 287
07 APR 1997 531 4.42 8.10 60.7 408
[ 30 APR 1997 6.04 7.10 4.00 86.1 344
l 15 MAY 1997 Data not available (insufficient water)
30 MAY 1997 6.24 10.63 1.39 146.4 328
I 06 JUN 1997 Data not available (insufficient water)
23 JUN 1997 Data not available {dry)
WP-19
' 03 JAN 1997 6.35 492 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 in
l 28 FEB 1997 (b) 3.70 6.05 213 (b)
15 MAR 1997 5.55 3.64 575 118.6 279
27 MAR 1997 543 392 (2) 186 214
l 07 APR 1997 561 3.77 399 128.2 362
30 APR 1997 592 8.07 4.52 173 386
15 MAY 1997 4.89 8.23 1.90 148 432
l 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
l WP-20¢
03 JAN 1997 6.46 419 5.56 503 330
24 JAN 1997 5.06 1.36 4,98 583 479
l 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
l 27 MAR 1997 549 1.70 (a) 299 289
07 APR 1997 572 3.67 6.87 254 512
30 APR 1997 596 6.67 392 229 393
l 15 MAY 1997 5.81 8.54 4.08 367 398
30 MAY 1997 591 10.20 2.51 437 418
06 JUN 1997 5.94 10.36 2.89 399 401
l 23 JUN 1997 5.9 13.41 2.41 843 288
l Old Navy Fuel Farm Summary Report
Naval Air Station, Brunswick, Maine Biosparging System Operations
1
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l Table 3-2 (Continued)
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I Temperature Dissolved Conductivity Redox
Date pH _ (] Oxygen (mg/L) (uhmos) {mV)
. ] MW-43
03 MAR 1997 Data not available (frozen)
15 MAR 1997 Data not available (frozen)
l 27 MAR 1997 Data not available (frozen)
07 APR 1997 Data not available (dry)
30 APR 1997 7.58 6.62 6.20 402 283
. 15 MAY 1997 Data not available (insufficient water)
30MAY 1997 Data not available (dry)
06 JUN 1997 . Data not available (dry)
I 23 JUN 1997 Data not available (dry)
MW-44
l 03 JAN 1997 Data not available (lock frozen)
24 JAN 1997 5.79 337 1.38 83.8 124
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 1.76 5.40 75.8 142
27 MAR 1997 7.06 495 (2) 160 61
l 07 APR 1997 4,88 1.32 248 52.7 402
30 APR 1997 522 6.49 3.28 54.6 434
15 MAY 1997 5.28 6.79 2,55 100.0 394
l 30 MAY 1997 5.34 8.45 2.86 73.8 77
06 JUN 1997 5.36 8.84 2.61 76.9 108
. 23 JUN 1997 6.12 836 0.18 1223 132
MW-46
03 MAR 1997 5.68 6.98 7.28 143.0 541
l 15 MAR 1997 5.36 3.67 8.20 162 407 .
27 MAR 1997 5.23 3.55 (a) 203 407
' 07 APR 1997 5.99 484 6.25 133.2 326
30 APR 1997 6.81 4.45 7.35 121.7 337
I5 MAY 1997 5.7 5.95 3.21 146.9 610
l 30 MAY 1997 691 7.03 1.36 168 314
06 JUN 1997 6.42 7.68 2.16 176 412
l 23 JUN 1997 5.83 8.28 0.28 255 344
I 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 August 1997
. | = —
Temperature Dissolved Conductivity Redox
Date pH {°C) Oxygen (mg/L) (:¢hmos) (mV)
MW-49
l 03 MAR 1597 6.08 6.24 1.35 76.6 36.8
15 MAR 1997 6.84 4.90 1.74 102.7 285
I 27 MAR 1997 5.81 3.75 (a) 104 335
07 APR 1997 7.27 3.74 3.62 82.1 267
30 APR 1997 8.66 5.00 2.14 B4.1 217
. 15 MAY 1997 6.12 6.21 316 178 321
30 MAY 1997 6.98 6.66 2.06 106.2 172
l 06 JUN 1997 6.68 7.12 232 1124 208
23 JUN 1997 6.86 7.92 0.42 222 150
MW-51
l 03 MAR 1997 7.10 2.24 5.80 64.1 428
i5 MAR 1997 5.62 3.60 5.69 82.5 376
' 27 MAR 1997 7.92 1.68 @ 96 275
07 APR 1997 6.85 1.63 4.68 52.6 331
30 APR 1957 6.82 6.11 5.01 49.6 360
l 15 MAY 1997 5.31 6.56 8.96 54.6 355
30 MAY 1997 558 6.59 1.61 75.4 341
06 JUN 1997 5.81 7.0t 3.12 782 321
I 23 JUN 1997 5.97 10.1 2.15 74.7 357
MW-54
l 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
l 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 7.61 212 169 381
l 23 JUN 1997 5.38 8.73 0.87 268 277
l Old Navy Fuel Farm Summary Report
' Naval Air Station, Brunswick, Maine Biosparging System Operations
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. o _ Table 3-2 (Continued)
EA Engineering, Science, and Technology August 1997
l Temperature Dissolved Conductivity Redox
Date pH °C) Oxygen (mg/L) (xhmos) (mV)
l MW-56R
24 JAN 1997 Data not available (actively sparging)
04 FEB 1997 Data not available (actively sparging)
l 03 MAR 1997 Data naot available (actively sparging)
15 MAR 1997 Data not available (frozen)
27 MAR 1997 Data not available (frozen)
l 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)
I 23 JUN 1997 Data not available (actively sparging)
MW-58
' 03 MAR 1997 6.20 6.19 5.42 392 410
15 MAR 1997 6.42 6.29 4.28 47.8 342
27 MAR 1997 5.39 5.60 (2) 35 392
l 07 APR 1997 8.13 5.37 3.20 40.4 226
30 APR 1997 7.80 6.18 2.60 425 260
15 MAY 1997 8.29 7.17 8.31 4.4 in
l 30 MAY 1997 6.89 7.59 1.06 51.7 49
06 JUN 1997 6.48 7.99 2.38 68.2 184
l 23 JUN 1997 8.01 836 0.54 74.3 33
MW-61R
24 JAN 1997 6.36 4,72 1.12 167 111
l 04 FEB 1997 Data not available (frozen})
03 MAR 1997 Data not available (frozen)
I 15 MAR 1997 Data not available (frozen)
27 MAR 1997 Data not available (frozen)
07 APR 1997 5.99 1.20 3.93 584 325
l 30 APR 1997 6.30 3.12 3.21 73.6 291
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
l Old Navy Fuel Farm Summary Report :
' Naval Air Station, Brunswick, Maine Biosparging System Operations i
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' Table 3-2 (Continued)
EA Engineering, Science, and Technology August 1997
l | Temperature Dissolved Conductivity
Date pH °C) Oxygen (mg/L) (:hmos) (mV)
l MW-62
03 MAR 1597 593 6.72 7.51 74 382
15 MAR 1997 5.96 6.08 4.27 57.0 194
l 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
l 15 MAY 1997 5.61 6.75 3.25 111.7 293
30 MAY 1997 5.01 6.41 1.08 829 161
l 06 JUN 1997 5.26 7.06 216 86.5 194
23 IUN 1997 5.36 8.74 299 105.8 352
MW-96
l 15 MAR 1997 4.85 6.85 7.62 90.3 397
27 MAR 1997 7.30 0.77 (a) 106 311
07 APR 1997 6.04 2.09 9.12 823 380
l 30 APR 1997 5.81 5.00 5.96 58.9 401
15 MAY 1997 6.29 5.71 5.0% 70.7 411
l 30 MAY 1997 531 6.24 4.89 60.6 404
06 JUN 1997 5.38 6.39 428 68.4 408
23 JUN 1997 5.06 7.43 4.94 81.5 459
l MW-205
15 MAR 1997 7.91 2,78 5.02 54.9 267
27 MAR 1997 5.40 2.48 (a) 54 389
l 07 APR 1997 1.26 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
l 30 MAY 1957 6.34 8.05 221 45.4 306
06 JUN 1997 6.68 8.46 2.61 48.6 341
l 23 JUN 1997 3.76 10.94 1.62 54.8 332
l !
Old Navy Fuel Farm Summary Report L
l Naval Air Station, Brunswick, Maine Biosparging System Operations
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' Table 3-2 (Continued)
EA Engineering, Science, and Technology August 1997
' Temperature Dissolved Conductivity Redox
Date pH °C) Oxygen (mg/L) (:¢thmos) (mV)
l MW-211
03 JAN 1997 6.13 5.09 10.87 250 302
24 JAN 1997 335 5.04 6.98 177 343
l 04 FEB 1997 Data not available {(frozen)
03 MAR 1997 5.95 419 8.21 150 418
15 MAR 1997 6.71 4.67 11.36 328 222
. 27 MAR 1997 5.56 2.86 {(a) 256 375
07 APR 1997 4.99 332 982 197 445
30 APR 1997 5.64 6.57 10.28 162 404
l 15 MAY 1957 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
I 23 JUN 1997 4.58 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 549 2.24 (a) 50 382
l 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 5.07 538 426
l 30 MAY 1997 533 9.84 5.96 42.8 384
06 JUN 1997 5.42 9.96 5.46 64.5 396
. 23 JUN 1997 5.37 10.22 377 58.5 345
l |
Old Navy Fuel Farm Summary Report
l Naval Air Station, Brunswick, Maing Biosparging System Operations !
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Table 3-3

EA Engineering, Science, and Technology August 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

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

i
i
i
Well Point Head Space Vapor Measurements (23 June 1997)
. FIDTVH | PID TVH CH, ’ Cco, 0,
Location (ppm,) | (ppm,) (%) %) (%)
. WP-01 11.0 0.0 <0.1 0.0 213
WP-02 1,821 299 02 0.0 21.0
WP-03 528 849 <0.1 03 214
l WP-04 0.0 0.0 <0.1 0.0 20.7
WP-05 5.8 8.9 <0.1 1.0 20.3
l WP-06 772 149 <0.1 0.0 212
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
l WP-10 132 20.1 <0.1 1.7 20.6
WP-11 0.0 0.0 <0.1 3.0 20.7
WP-12 28.1 6.0 <0.1 0.0 217
l WP-13 1,369 352 <0.1 0.0 217
WP-14 9.3 342 <0.1 1.9 19.9
l WP-15 139 5.9 <0.1 1.2 20.7
WP-16 34 462 <0.1 08 20.5
I WP-17 28 32 <0.1 0.0 20.5
WP-18 4.6 27 <0.1 22 19.9
' WP-19 109 56.2 <0.1 0.0 215
WP-20 2.7 100 <0.1 1.6 202
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 detector
TVH = Total volatll_e_ll;______Mons. _ |
i
|
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Table 3-4
EA Engineering, Science, and Technology August 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 (ppmy) | __(ppm,) (ppm,) (ppm,) (ppm,) (ppm.) {ppm,) | (ppm,) (ppm.) (ppm,)
WP-1 No data® 16.2 11.6 42 0.0 0.0 0.9 0.0 0.8 0.0
WP-2 No data® 375 1,65¢ 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 £22 200 23 265 70.1 2,204 281
WP-5 No data® 71 240 25.8 70 20 1.8 0.0 24 0.0
WP-6 No data® 308 61.3 13.1 25 6.0 18.0 25 2.6 0.0
WP-7 530 660 1,580 330 2.0% 670 5.0% 702 3,210 370
WP-§ 15 70 72.8 11.2 13 1.0 2.2 0.0 6.8 0.0
WP-9 5 0.9 130 27.8 41 9.0 48.2 17.6 34 0.0
WP-10 6 499 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 44.8 6.1 32.1 36
WP-13 453 520 2,040 260 1,250 215 631 165 3,201 306
WP-14 92 47 322 7.7 20.1 3.7 0.8 0.0 0.6 0.0
WP-15 25 23 8.1 22 36.0 6.7 26.6 22 20 0.0
WP-16 105 27 243 50 0.0 0.0 03 0.0 20 0.0
WP-17 0.0 1.6 0.0 0.0 0.0 0.0 09 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 30 39.6 2.0 0.0 11.2 1.5 21 0.0 411 12.9
WP-20 0.0 1.5 0.0 0.0 0.0 0.0 1.1 0.0 38 0.0
(2) Due to low temperature, batteries 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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EA Engineering, Science, and Technology August 1997
H 15 MAY 1997 30 MAY 1997 6 JUN 1597 23 JUN 1997
FID TVH PID TVH FID TVH 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 59 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 in 85.2 528 84.9
WwP-4 4,703 335 99.9% 86.4 1.6% 1,752 0.0® 0.0®™
WP-5 26.2 1.8 1,254 28.9 241 83.2 5.8 8.9
WP-6 2.0 0.5 232 8.1 42.1 82 77.2 149
WP-7 20.0% 910 10.7 487 1.8% 604 7.812 342
WP-8 54.2 6.1 438 21.3 278 18.1 0.0® 0.0%
WP-9 84.2 12.0 13.7 759 1.4 il6 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 24.2 13.2 52.6 0.0™ 0.0M
WP-12 154 0.7 353 10.8 335 33.1 28.1 6.0
WP-13 1.2% 483 10.0% 538 4,891 343 1,369 352
WP-14 23 04 7.6 38 0.0 67.2 93 342
WP-15 0.4 0.0 277 13.8 0.0 25.1 13.9 59
WP-16 0.0 0.0 0.0 58 7.4 11.7 34 46.2
WP-17 10.3 0.0 0.0 4.7 18.1 52 2.8 j2
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-20 424 0.4 80.1 5.8 33 28.9 2.7 100
Old Navy Fuel Farm Summary Report

Naval Air Station, Brunswick, Maine Biosparging System Operations
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TABLE 3-5 SUMMARY OF TOTAL AND DEGRADER MICROBIAL
l POPULATIONS MEASURED IN GROUND-WATER SAMPLES COLLECTED
AT WELL POINTS ON 8 AUGUST 1996, 5 DECEMBER 1996, AND 25-26 JUNE 1997
I OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE
l 8 August 1996 5 December 1996 25-26 June 1997
; Total Degrader Totat Degrader Total Degrader
Location (CFU/mL)® | (CFU/mL)® | (CFU/mL)® | (CFU/mL)® | (CFU/mL)® | (CFU/mL)®
I WP-1 6.0 x 10° 2.9 x 10° 4.4 x 10° 1.1 x 10° 2.7 x10° 43 x 10
WP-2 3.2 x10° 2.5%10° 59 x%10° 3.6 x10° 8.0 x10* 2.8 x 10
I WP-3 1.5 x 10° 9.2 x 10° 3.4 x10° 22x10° 8.3 x 10* 1.4 x 10*
WP-4 53 x10* 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 x 10° 1.3 % 10° 2.7 % 10" 6.3 % 10° 9.4 x 10°
l WP-6 1.6 x 10° 6.8 x 10° 5.5 % 10° 5.8 x 10° 3.6 x10° 4.9 = 10
WP-7 3.0 x 10° 1.0 % 10° 4.1 % 10° 1.2 x 10° 3.6 x 10° 2.5 % 10°
l WP-7-DUP NS NS NS NS 4.7 x 10° 3.0 x10°
WP-§ 4.9 x 10° 22x10° 7.7 < 10* 1.3 x 10 1.2 x 10° 29x10°
WP-9 3.2 x10° 42 % 10° 1.6 x 10° 1.2 x 10* 5.9 x 10 52x10°
l 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 1_05 54x10° 7.6 x 10° 1.1 x 10° 53x10°
l WP-11-DUP NS NS NS NS 5.8 x 1¢° 8.2 x 10°
WP-12 4.7 x 10° 4.5 % 10° 4.9x10° 8.3 x 104 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° 1.1 x 108 6.1 % 10* 1.1 = 10 1.2 x 108 7.6 x 10°
WP-15 3.3 x10¢ 1.1 = 1¢° 3.5 % 10° 1.8 x 10° 3.7 % 10° 3.4 x10°
I WP-16 NA NA NA NA NA NA
WP-17 NA NA NA NA NA NA
WP-18 32 x10° 2.2 % 108 3.3 %10 5.0 x 10° NA NA
' WP-19 7.4 % 10° 7.1 x 10° 1.5 x 10¢ 5.6 x 10* 4.3 = 10° 34 x10°
WP-20 3.7 % 10° 3.0 x 10° 6.0 x 10° 5.3 = 10° 1.4 x 10¢ 3.6 x10°
' Average 6.9 x 10° 54x10° 1.1 x 108 6.8 x 10° 2.3 x 10¢ 1.1 x 108
(a) CFU/mL indicates colony forming units per milliliter of ground water.
. NOTE: NA = Data not available (well point dry).
NS = Notsampled.
l DUP = Duplicate sample.
l Old Navy Fuel Farm Summary Report ]
' Naval Air Station, Brunswick, Maine Biosparging System Operations !
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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 jCP | (mg/l) | (mg/l) | Nitrogen CN | CP | (mg/l.} | (mp/L) | Nitrogen CN | CP | (mg/L) (mg/L) l|
WP-01 9.1 9 NA 38.0 (<0.1U) 49.2 1 NA 1700 10.0 14.4 3 NA 5.1 (<0.05U))
WP-02 199 g8 750 60.0 2.2 7.7 4 NA 250 7.0 33 6 NA 0.8 (<0.05U)
WP-03 344 10 873 10.0 22 28.4 1 NA 420 5.5 2.1 5 NA 6.4 1.10
WP-04 0.8 914 NA (<0.1U) 33 0.5 4 NA 750 5.0 13 50 650 9.5 (<0.05U)
WP-05 1.7 16 NA 33.0 (=<0.1U) 10.6 2 NA 20.0 8.7 4.9 7 NA 3.0 {<0.05U)
WP-06 6.6 7 NA 7.5 (<0.1U) 14.5 2 NA 430 4.5 27 12 NA 72 (<0.05U)
WP-07 6.0 6 NA 2.5 (<0.1U) 5.3 7 NA 1000 5.2 4.1 9 NA 53.0 {<0.05U)
WP-08 1.8 18 NA 1200  (<0.1U) §.2 16 NA 1400 9.5 23 13 NA 1200 (<0.05U)
WP-09 1.2 13 NA 80.0 29.0 0.6 8 NA 118.0 6.2 09 20 NA 59.0 290
WP-10 32 16 NA 40.0 (<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 2.5 7 NA 450 5.5 7.1 10 NA 52 0.08
WP-12 10.0 6 NA 45.0 22 0.6 30 NA 950 5.0 Data not available; well dry I
WP-13 11.4 11 NA (<0.1U) 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 200 7.0 23 6 NA 30.0 (<0.05U)
WP-15 245 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 availabie; well dry
WP-17 Data not available; well dry Data not available; well dry Data not available; well dry |
WP-18 27 115 NA 38.0 11.0 1.0 15 NA 430 6.0 Data not available; well dry
WP-19 4.4 55 NA 35.0 (<0.1U) 50 5 NA 300 5.5 38 6 NA 45.0 (<0.05U)
WP-20 1.6 5 NA 78.0 {<0.11) 1.0 6 NA  140.0 8.0 33 3 NA__ 3200 2.30
NOTE: CN = Carbon to nitrogen ratio.
C:P = Carbon to phosphorous ratio.
NA = Not applicable.
U = __Not detected. Sample quantitation limits are shown as (<___U).
0Old Navy Fuel Farm Summary Report

Naval Air Station, Brunswick, Maine Biosparging System Operations
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Table 3-7
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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 WEP-(2 WP-03 WP-04 WP-05 WP-06 WP-07 WP-07-DUP WP-08
VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8020 (.:.g/L)
Benzene (<1U) 3 (<1U) 3 55 (<iu) (<1U) (<1 (<1U)
Toluene (<1U) I3 (<1U) 10 1,700D (<1U) (<1U) {(<1U) (<t
Ethylbenzene <t 81 (<1u) 94 1,100D <1 (<1U) (<1U) =10)
Total xylenes (<iu) 450 <1y 530 8,500D <1y (<1 (<1 (<1U)
Total BTEX ND 547 ND 637 11,355 ND ND ND ND
MTBE (<1U) (<1U) 1 1 (<1 (<1U) (<iU) (<L) (<13
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 (ug/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 sparging at MW-36R; 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
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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 (:.g/L)
Benzene <1y 34 320 12 (<1U) (<1 (<1U) <1 (<1 (<1U)
Toluene <1 26 6,700D 270 1 | 4 2 (<1U) (<1U)
Ethylbenzene (<1 9 72 3 (<1U) <1y (<11) (<1U) (G418)] (<1U)
Total xylenes (<1 41 335 15 {<1U) <1 S318)] <10 (<iy) (<1U)
Total BTEX ND 110 7,427 300 1 1 4 2 ND ND
MTBE (<iu) {<1U) 2 <10y (<1U) (<1 (<10 (<1U) (<1 (1.ouU)
TPH BY DHS-HETL METHOD 4.2.17 (u:g/L)
TPH-GRO 110 310 9,100 430 (<25) 160 1,000 (<25U) NR (<25U)
ll TPH BY DHS-HETL METHOD 4.1.25 (ug/L) |
TPH-DRO NA 470 12,000D 290 280 570 400 370 NR (<5019 }

" NOTE: NR = Analysis not required.

Sample Location
Compound | MW-44 | MW-49 | MW-51 | MW-54 | MW-58 | MW-6IR | MW-62 MW-211 MW-213 | MW-213 DUP | Rinsate Blank

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8020 (u.g/L)

Benzene (<1 <10) (<I1U) (<1U) (<1U) (<1U) (<1v) 510D (<1 (<1 (<1
Toluene (<1U) 2 (<IU)  (<I1U)  (<1U) 1 (<1U) 20,000D (<1U) (<1U) 3
Ethylbenzene (<1U) <lU) (<1U) (<1U) (<1U) =10 (<1 200 (<10 (<1Uy <1U)
Total xylenes (<10) (<ly) (<1U) (<1U) (<1U) (<10 (<11 950 (<1 (<1U) (<1U)
Total BTEX ND 2 ND ND ND 1 ND 21,660 ND ND 3
MTBE {<1U) 1) (<I1U) (<1U) (<1U) (<1U) (<11} (<1U) (<1U) <10 (<iU)
TPH BY DHS-HETL METHOD 4.2.17 (1g/L)

TPH-GRO (<25U) (<25U0) (<25U0) (<25U) (<251) 32 (<250) 24,000 (<25U) 28 (<25U0)
TPH BY DHS-HETL METHOD 4.1.25 (1: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 03
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
WpP-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 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

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Summary Report
Biosparging System Operations

I - Parameters
Total | Total J
. Date _ Benzene Tolu;ne Ethylbenzene | Xylenes | BTEX MTBE il TPH-GRO | TPH-DRO
WP-01
7-8 AUG 1996 {<1U) 2.1 (<1U) 12.0 14.1 16 77 1,000
I 4-3 DEC 1996 <1 (<11 (=1U) 22 22 (<iU) 3,300 750
.24-25 JUN 1997 (1) (<tU) (<iU) (<1U) ND (<1} 260 1,800
WP-02
I 7-8 AUG 19%6 5.6 34 94 940 623.6 34 4,200 16,000
.24-25 JUN 1997 13 81 450 547 {<1U) 4,200 23,000D™
WP-03
l 7-8 AUG 1996 17 72 1.3 3.1 934 1.3 140 410
4-5 DEC 1996 (<1U) 2.6 (<1U) 5.1 1.7 (<1U) 4,100 670
24-25 JUN 1997 {<1U) (<1U) (<1) (<1U) ND 1 130 440
l WP-04
7-8 AUG 1996 1.6 3.8 7.5 13.5 284 31 890 1,300
I 24-25 JUN 1997 3 10 94 530 637 1 16,000  12,000,000D
. WP-05
7-8 AUG 1996 12 740® 700 4300" 5,752 i4 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
l 7-8 AUG 1996 (<1 38 (<1U) 3.7 15 32 31 150
4-5 DEC 1996 (<1 29 (<1U) 14 43 (<1U) 20 (<50U)
24-25 JUN 1597 (<1U) (<1U) {<1U) (<1U) ND (<1l) 210 450
I . 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
l (a) Chromatographic patterns indicated the presence of a heavy petroleum product, much of which elu-;ed beyond the DRO
retention time range.
(b) Reanalysis due to low surrogate recovery.
.. NOTE: BTEX = Benzene, toluene, ethylbenzene, and total xylenes.
' MTBE = Methyl tertiary-butyl ether.
ND = Not detected.
l 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.
l i Results reported in ug/L.




' Project: 296.0035
Revision: DRAFT
Table 3-9 (Continued)
' EA Engineering, Science, and Technology August 1997
Parameters
' Total Total
Date Benzene ]| Toluene | Ethylbenzene | Xylenes { BTEX MTBE TPH-GRO TPH-DRO
WP-08
I 7-8 AUG 1996 15 6.4 1.5 6.1 29.0 29 220 480
4-5 DEC 1996 (<1U} (<11 (<1U) 1.3 1.3 (<1U) 270 150
l 24.25 JUN 1997 =<ity {<1L)) {<1U) {(<1U} ND (<1U) 1,600 2,400D |
— WP-09 1
7-8 AUG 1996 1.0 5.4 1.3 8.7 16.4 130 93 89
l 4.5 DEC 1996 <1 (<1U) (<11} 1.0 1.0 <1U) 730 {<50U)
24-25 JUN 1997 (<1} (<1U) (<1U) (<1} ND (<1U) 110 NA
WP-10
l 7-8 AUG 1996 31 46 17 72 166 49 350 420
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 (<1U} 310 470
l WP-11
7-8 AUG 1996 78  3,000® 170 750 3,998 51 5,500 3.600
i 4-5 DEC 1996 99 220 1.7 38 2696 (<10} 3,400 220
l [ 24-25 JUN 1997 320 6,700D 72 335 7427 2 9,100 12,000D
[ WP-12
|L4-5 DEC 1996 {<1U) 190 9.1 392 591.1 (<1} 870 390
' WP-13
7-8 AUG 1996 15 380 56 315 766 89 2,200 580
' 4-5 DEC 1996 {<il) (<1U} (<1) 57 57 (<1U) 950 3,100
24-25 JUN 1997 12 270 3 15 300 (<1U) 430 290
WP-14
I 7-8 AUG 1996 (=<1U) 10 (<1U) 4.5 14.5 1.6 34 140
' 4.5 DEC 1996 (<1U) <1y (<1U) (<1U) ND {<1U) 15 62
E24-25 JUN 1997 (<1th 1 - {<1) (<1U) 1 (<1 (<251) 280
l WP-15
7-8 AUG 1996 55 19 1.7 7.6 338 20 47 500
4-5 DEC 1996 (<1Wv) (<1U) {<10) (<1U) ND (<1U) (<10U)) 66
I [ 24-25 JUN 1997 (<1U) 1 (<1) (<1} 1 {<1U) 160 570
WP-16
' 4-5 DEC 1996 (<1U) 1.2 (<1U) 1.3 2.5 {<1) 11 (<30U)
WP-18
7-8 AUG 1996 (<1U} 7.8 (<1U} 38 11.6 <1 22 75
' 4-5 DEC 1996 (<1U} 1.6 (<1U}) 1.5 31 (<1U) 35 (<500
(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. . _
i !
Old Navy Fuel Farm Summary Report i
' Naval Air Station, Brunswick, Maine Biosparging System Operations !




r
.' Project: 296.0035
Revision: DRAFT
l Table 3-9 (Continued)
EA Enginecring, Science, and Technology August 1997
Parameters
l Total Total
Date Benzene | Toluene | Ethylbenzene _)ilenes ETEX MTBE =TPH—GRO TPH-DRO
WP-19
l 7-8 AUG 1996 (<11) 34 (<1U) 1.2 4.6 3.9 260 100
4-5 DEC 1996 (<1 1.2 (<1U) 2.6 3.8 (<1 1,100 210
. 24-25 JUN 1997 (<1U) 4 (<1U) (<11) 4 (<1t) 1,000 400
WP-20
7-8 AUG 1596 1.0 7.2 1.0 6.3 15.5 16 310 73
I 4-5 DEC 1996 <1y 1.2 <1) 3.6 48 (<1} 14 (<50U)
| 24-25 JUN 1997 (<1£) 2 =_-_(<]U) (<1l) 2 (<1} (<25U) 370 |
MW-44
l 10 JUN 1996 <10} (<1 (<1U) (<1 ND (<) {<50U) (<100U)
7-8 AUG 1996 (<1U) 25 (<1U) 1.1 16 {(<1U) 16 (<50U)
4-5 DEC 1996 (<1U) (<1U) {<iU) (<1U) ND (<10} 110 290
' 24-25 JUN 1997 (<1} (<1U) (<1U) {<1U} ND (<1U) (<25U)) 56
MW-49 ]
10 JUN 1996 {(<1U) (<I) (<1U} <1}y ND (<1U) (<501 {<50U)
' 4-5 DEC 1996 (<1h (C410)] (<1 (<1U) ND (<1U) (<10U) 110@
|@_—25 JUN 1997 _(<1) 2 (<1U) (<1U) 2 (<1) (<250) 140
[ j MW-51 T
Ik 10 JUN 1996 (<1 (<1} {(<1U) (<1U) ND 2.1 (<50U) (<100U)
7-8 AUG 1996 (<1U) 1.2 (<1U) (<1U) 1.2 48 14 (<50U)
l 4-5 DEC 1996 (<1U) {(<1U) (<1U) <iu) ND {<IU) (<10U) (<500
24-25 JUN 1997 (<1} (<1l)) (<19 {(<il) ND {<1U) (<25U) 52
MW-54
l 10 JUN 1996 (<1U) (<1U) (<1U) (<1) ND (<1 (<50U) (<100L)
' 4-5 DEC 1996 {<1U) (<1U) 1.2 (<1U) 1.2 (<1U) 15 260“
24-25 JUN 1997 {(<1U) ND (<tU) {(<1U) ND  (<lU) {<251) 230
l __.__..__ MW-56 _ ]
10JUN 1996 (<1U) 1.8 (<1) 1.0 28 (<1U) 44 56
B MW-58 T ]
l 10 JUN 1996 1) (<1U) {(<1) (<1l ND {(<1U) (<5010 (<1001)
4-5 DEC 1996 (<1U) (<1 {<1U) (<1U) ND {(<1U) (<10U) 230%
24-25 JUN 1997 (<) (<1U) {<1U) (<1U) ND {<1U) (<25U) 100
I MW-61R
24-25 JUN 1997 {<1) 1 (<1U) {<1U) 1 {<iU) 32 320
I MW-62
10 JUN 1996 {<1U) (<1U) <1U) {(<1U) ND (<1U) (<50U) (<1001))
4-5 DEC 1996 (<1) (<10} (<1 {(<1U) ND (<1) 11 52
l 24-25 JUN 1597 (élU) (<11} (<1U) (<11) ND (<1U) (<251 58
i
Old Navy Fuel Farm Summary Report I
Naval Air Station, Brunswick, Maine Biosparging System Operations !
I




EA Engineering, Science, and Technology

Project: 296.0035
Revision: DRAFT
Table 3-9 (Continued)
August 1997

Parameters
l | Total | Total
Date Benzene | Toluene | Ethylbenzene | Xylenes | BTEX MTBE TPH-GRO TPH-DRO
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 (<t 24,000 3,600D
MW-213
4-5 DEC 1996 (<1U) (<1 2.0 <1 2.0 (<1Uy 100 66D
24-25 JUN 1997 {<1U) (<1U) (:lU) (<1 ND (<11)) (<25} 180
Old Navy Fuel Farm Summary Report

Naval Air Station, Brunswick, Maine

Biosparging System Operations
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® EA Engineering,
Science, and
Technology

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

EA Personnel: ()-YC ’/\’\ DC. —1-)_;;: /{/37/?77 Time:
Weather: f;ﬁ_i_i:«_ﬁﬁs@ L 1 !\;“! Equipment: [\_? Avolaly jinte e e nasi,
“ Depth to Depth to Temperature Dissolved Conductivity I
Location | Water (ft) | Product (ft) | pH (°F) Oxygen(mg/L) (uhmos) | (mV) | Comments
WP-| B3I 3% 5 76 | 426 Yol 33 |
WP-2 S0 — Wi | o7 2. 17777 i9S
| wpa 5559 | — (L33 Lol 1 OFf Si9  [R9D
wea 15,05 (454
IWP-s S\9p (edo| b 4Y QY |07 |
wes | > Fl ——loW|S3F |17 [5t3 |31
WP-7 T3 V400 Peon AL cadrng
wes (443 | —— (L1567 |6/ | 996 |34
e Badl —— 1655523 150 1255 o
| weo | AT —~ [0 jL. b /i 1Lodil 3¢y
wear |4 371 — |99 | B84 120 [e33 |35
wp2 GO — 99| 457 | 236 |57 35
wes (470 | —— 533 420 {108k 10.¢ |3/3 |-
wed  |5.00 | — Laojl 474 | 257 | Fe.i 33217
ﬂ WP-15 H 81— .39 e ey 30l 37 |5,
weas JTORY | —— 1 | J—1
WP-17 N EY : : —
wpas | 4.9 | — Jeed| 7719 | 245 | ied /4
weo | .30 — 35 472 [ 7¢ | 259 b
— M, 550 | 503 530
EA 5120 07947
Page 1 of 2




® EA Engineering,
Science, and

Technology

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

— p— e— e e ——————
————— — —

EA Personnel: Date: l Time:

Weather: Equipment:

T ——

———————
e ——

Depth to Depth to Temperature Dissoived Conductivity | Redox
Location | Water (ft) | Product (ft) pH {(°F) Oxyeen(mg/L) (uhmos) (mV) | Comments
ey —— e —

M3 7 gb - h/. /g %Of? /(; 57 Q ble} 302 LT A
P49 ledle Frizemn 3

r

EA 5120 0794-7

R

Page 2 of 2




® EA Engineering,
Science. and
Technoiogy

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

lﬂk persomnel: O YC M DC Date: 1] 2y / G 7 Time:
Weather: 0(3'. 'I.‘ A Equipment: [mg vola Lz tntec & Gicw P g;b ¢
Depth to Depth to Temperature Dissolved Conductivity | Redox
Location | Water (ft) | Product (ft) pH (°F) Oxygen(tng/L) {phmos) (mV) | Comments |
[wer 1 H.95] — leodl 75/ 20, ool 0] X
Wp-2 .75 — 546 3. 99 0. 00367 |
WP-3 4,20 | — 5.5%9 4. 59 .37 | C.B5 |R72
Wp-4 L.0S | 5.6% : - —
WP-5 5,551 — Ll b 457 1300 0935 | Wi
*:wms g6l | —  {.00) 399 | 162 C.CaL9 | 307 |
WP-7 5,590 |5.30 —]
wes |50 | — il D22 | 709 | 6503 |397
weo  [6.73 | — 15831 292 | &5 | gduYy [335
[WP-IO S| 4,44l _Lf- 7 | .53 | noer |40
pr-u s | - 1861337 | 193 | 0./49 [359
wez | 2.AS — (MBS oFE dhent cdole, — ,
"lVP-lS 597 — 5451 L4 33 | 11</6| O ply | 343
WP-14 é( Y4 — L/;?O ‘5 .J') 5:7((7'(0 OJ/CU/ Lfﬁlf

weas 1597 L = 9% Bov | 2L 60231407
weis | oo ad 290
LWP—I'I f'_icj)_len - (el S alinsideo® Puc casime
IWP—!S A, ot b0 | T

lwes |58 | — J4u0] 2.38 | 2.6 ok |73/
Lwroo B3] — 506|136 4.9% 10,0553 | 77|

EA 5120 0794-7

f—n,

Cowact o tole t Y
weo o pant tn b el
v 1

[———

— = = == ==

I

Page 1 of 2

&60;{);4«@.4‘? rf'ppa‘{-qﬁhf Froze Lp-

‘\f 1’\(((_,{ LLC; hfr’(-{‘/,' \‘.L\,\\f"{"u‘g‘-\ (e H;‘\ L,\)C‘(i Mln“l' W/h’\’.({rc;ldg

O




EA

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

EA Engineering,
Science, and
Technofogy

| EA Personnel: D:-a;:_ j 2-“// 97 Time:
" Weather: __ | Equipment:
[ Depth to De;;'t-h 1o ] Temper;_a; __Dissolved Conductivity | Redox [
Location | Water (ft) | Product (ft) pH (°F Oxygen{mg/L) {zhmos) {(mV) | Comments
- A 75 |- 35 5.04 |0 9% o077 1393+
M-t (220 — 1575337 | 13T 00853 | KY
M- biAGA G — 63y 472 @l id V. 1.7 |11
% 1
P Sl X ¥
[
L |
I
I
| |
EA 5120 0794-7 -

¥ U9T~7S‘h‘0v\?
act v Y SPQY“S.;\j

)

Luvjti-\

(TF A2

W%-‘Z owkb.)ﬁx.

N Page 2 of 2
hyopkoca‘rbono(,&o(‘ we[lpan\ age 2 0

oy LM ASSocnog A G ~ o WOZ%

{



EA Engineering,
Science, and
Technology

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

EA

EA 5120 0794-7

Page 1 of 2

|
|
i
i
EA Personnel: /) 13& Date: 2 /4 / 7 Time:
I Weather: ), 5 pment: /. ’\ -
. Depth to Depth to Temperature Dissolved Conductivity | Redox
| Leocation Water (ft) | Product (ft) ° (phmos)
Wp-2 5.8 - e A 2.7 X7 NEYw! ¥
l WP-3 H js~ e IEN MY osyy e
wp4 |50 - ol 2 .20 | .,19¢4 [bo
l “ ‘WP-5 5. — SR Hol 5T 0955 | 78
I»WP-G 4,60 ~— s 37 A AS” AX07) [ Rse
I WP-7 o2 _at  Adok”
wps |5 | e 3.0 (94 367 74
l WP-9 Dy |7,
wew |87 — Jey| £9 | nap | ey |29 |
l WPl | ce ol [R7 %{
we-2 | Dey laf 7,537
I wes |l d 1£e Ya| el “
wets Vo3 | — o2 ] 3.3 7.71 9y lawy H
Vs [e0d [okrad|a, oo
1| . |
||
| 2] s 252 |28 |3 |
I L] 33 397 | Y3 [22) |
i
i




® EA Engineering,
Science, and
Technology

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

EA Personnel: Date: Time:

Weather: Equipment:

|

[—= e — e —
Depth to Depth to Temperature Dissolved Conductivity | Redox
Location | Water (ft) | Product (ft) pH °F Oxypgen(mg/L) (uhmos) (mV) | Comments
—_— _——_—_———’—_

Mw i3 | 5 ol Geal  inl wel\
(A | Trezelt of 4R

[y % 1l

l II
| |
L_ I I N A I R N

EA 5120 0794-7

Page 2 of 2
Mmw At 7 PIp 5-901 Sf“""j:’\j




® EA Engineering,
Science, and
Technology

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

-EA Personnel: ({C\ M DC Date: 312—8 /67 Time: Wg‘:’l

Solmst  InYerFace moetew

! Z
Weather: _N-¢ rc_z_zé'f— | HO Equipment: Wodvolaln

Depth to Depth to Temperature Dissolved Conductivity | Redox

~ Location | Water (ft) | Product (ft) & (°£! C. | Oxypen(me/L) {phmos) (mV) | Comments
WP-1 %?@, ~ | Fypzdi~ ct‘hE rovrced (gu-rﬁ 1 QUCDpe
weo 673g1 — [ /144 [5.7813%5 | /|
WP-3 Frr'ol-ﬂ\ in %TAC_. va{( Dine k\
wea |SYS|—— 1"/ 13.007475 1| /8 | /
wes g6 | — (14,07 22] | 994 S
WP-6 4,35 — / 35 '_3,0? [Ig,7) /
pve wwellpipe g arard ol
WP-8 40| — 2. A9 g4 Wi {g’g% 9

I we-o DRY | ™
WP-10 538 | —
WP-11 Frozgn n
lwez | 7.012( —
lwes |08 | —
lwpae [592 | —
weas XS | 7
WP-16 g’dlfn 1 n 5 fo
| we-17 DRY

-\J\g—-ﬁ“‘

[

Ve
)
(
5.92 12,68 [ /%% N
Ve,__b_uef e alt qroun lf/o
L7 L #3 (b.O
QHG |75 |185.0

3'27 (.0.62 j0%.0
3.70 | /A1y 1335

pupect .’}i’f_a_l/nol lyv el
[

MEF\V&\G

WP-18 5.7 — H,94 §.49 /35,?

weiy  14.65 | — 3.78 |..95 | 313
Lwpzo | 8P7® |— | s | WA | B |
EA 5120 0794-7 q‘?j —_— /, '70 q’ ?Lf 307

oh t Cedoy &)rabf rot  Lorking

]
i
i
1
i
i
i
i
i
1 L 6ol wek
v
i
]
1
1
1
i
i
I
i




® EA Engineering,
Science, and
Technology

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

r -".‘
EA Persomnel: OYC WD C Date: D,’ 3 Time:
y -

PhvtrEerinee Moo -

Weather: < 23 50 Equipment: Se! l:, } 5
e W D Hunt A q : L3 ol

OV_B Depth to Depth to Temperature Dissolved Conductivity | Redox
‘ Location [ Water (ft} | Product (ft) pH °F Oxygen(mg/L) (uhmos) {mV) | Comment

T S C " —T—,;—_—_—
pw-rl | LA [ 2B 7] g2 | 150 Yy
W\""}l3 ‘3JC\O ‘

> pery

— 593 &M 10 /012 3¢.3 (43¢
3w §1|39% | = |Tuo| K29 |5.30 | LY. |y3S
Bme yu| 4.79 — S| L aY 7.23’ 1430 | DH]

iS5 moyq |G | — L3 .29 |1,.36 | TG0 (B
37l musol6.58% | — (S| L [ 12X0 | 507 R9¥
15 g8 L.0% | — L) & 19 (D49 | 39,2 [H10
G [mwi3| o oot 3RO F+ —
VS [ mwBoR | Lyl Ridlo Yo o el |

3 mos7 | ]34 730 e | 19.09] 250 |43

w54 | G 39T Lid] 533 |3.2% | 363 1420
43| w55 |5 . 745 TL\e |Sowl | R 3B [37

=
4 —

B pmw-b R Frezern X |4 25 =+ p—
——

pi——,

Y Imw-4Y [ GG
97 |Me-4s |5 4
15 [mw-b | T.07
S o Mw-b3| /547
Mw 9 /3.5

5% bty 1368 | 7424 |2
798 T by | X AHT | RT {GE
913 L- 7R 1 719] | Th4 3%
U] BO | L AKX | 83 |RS
eoq| Lw7 1971 | 5.2 |HST

S— — —

EA 5120 0794-7 D A

Page 2 of 2

i
i
i
i
i
i
1
i
| 28 fywd 7| 70.30 e TS 1859 1353 [3m
i
i
1
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i
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®

Technology

EA Engineering,
Science, and

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

ll EA Personnel: S'¢c /2 DHA

Time: "

EA 5120 0794-7

Date: Z'//g‘ /4'?—
Weather: o bree Equipment: jn h Ha
Depth to Depth to Temperature Dissolved Conductivity | Redox
Location | Water (ft) { Product (ft) pH °F Oxygen(mg/L) {phmos) (mV) [ Comments
WP-1 233 |- Frozen >
WP-2 527 5379| 2.3F .44 /&0 20
wp3 |50 | Fecze >
WP-4 543 5kr|R.59 TR /63 307
WP-3 596 U | 3 ad 568 | 100 ¢ 6¥
Lwes | 4.66 49/ | 3.15 229 | /6. & |IST?
WP-7 5.37 |- pPipe Bent |- Ao Lauleh Qualk |—
WP-8 &Y/ 6329| X.56 /190 32y i
| wp.g —_ Da ¥~ >
wp-10 | 5.3 2| 5./S | .05 |/326.9 |3/
wpil | $.96 5612123 | 476 wy |3/5
WP-12 De
WP-13 7 .4 O Dy
Lweis  14.33 4851 3.25 | 3/F | 109.9 (379
wpis Y. 15 4si| 412 | .76 1/46-8 400
wp-16 | %3-SO | — Frozlem
WP-17 DEY
w18 |/ .0f S35 548 | (1.¢F | 12 |43
W19 | 5.23 5551 364 | 825 | &6 {279
Lwpzo 1552 | S.&3| /. Fo 4 1F| 3945 I34F|

‘Hl&‘{‘a” a,‘l‘ (Che

Smege net+ o duo do  equiprmen® pageior



@ EA Engineering,
Science, and
Technology

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

“ EA Personnel: S‘,’C__ /f; o} Date: ,?'/15‘ /q 2> Time:

I Weather: C o dl C-ICCUL c; "Srm Equipment: a[—_, intevface probe .

Depth to Depth to Won@ctiviw Redox
Location Water (ft) { Product (ft) pH °F Oxygen(mg/L) {pxhmos) {mV) | Comments
' Q.15 s5a,| G.og | 4.27 970 | iay
S HF (0s2l #.95 | 70.36 2376 | 123
H.25 | Feozen
A7 7sgl |.F6 546 758§ YL
8.43 Bdg | b.4b % .60 250 76
8. 7% 63| 462 | 136 225 12
q.95 627 q.49 Q.00 5.5 224
k.20 298| 514 2.L9 /313 Y39
5.98 094 ¢.ag | 824 | 297 |z27
.5 Frozey, "
M e 23 57| 202 | 4ds | 207 /89
ME 290 | Frerqu
g ™" 135 185 | -85 | 762 | Q03  [39%
"% [z.50 5630 20 | 569 | 8ae |37
"4 | .20 53| 2.7 | 836 | jez |42
L[”“’L/”%"" 10.25 0as| ¢.z70 | 1335 | 4</ |i0
' 5.6/ 659\ 4.90 (.24 | 102.2 |2%%
b.50 Z2.8Y| 5.5% (.63 2469 3¢
g 0L La | 6.29 | H-2% 4.8 |3d42
6.3 79| 2?28 1502 | 449 |267 |

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: > Ci wWC Date: 3 /97] 77 Time: (10C "
Weather: (34 PY@‘\’ 2349 wm(}\: Equipment: I’\x‘ﬂvn \alO, Selns mhr{;‘{ﬂ" M-dey ||
Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox
Location | Water () () pH °0) (mg/L) {1:hmos) (mV) | Riser Bottom
WP-1 Fvo2en | ~ — 260 |5.J3
wp2 |50 | — [5.i%] .19 | 59 199 [3( |§7
wps |3.90 | — Flo2enat | 3.50H AN IRl
WP-4 N9 | — S b .99 123 224 2 M 758
wes | 9.20 | — |48 3.57 120 R6Q |41 |7.7H
wes (395 | — 1513] o2 96 134 [{95]2.19 | 763
wpr | HIAS | — Ben¥y CaSiIng — ~357 | 7.7
wes |20 |—  15el] J.20 " | 368 [35000.35 | 7254
weo | DRY | — — 141 {7
welo |4.92 | —  [444] H.89 132 1354 {13 |75
wel | 44T HES| 244 V2 |33 |00 | 7.6
wer [LAY | — [498] 2,69 109 1256 (237 | 8¢
we.as |4.G98 — |364| 198 o 324 1225 | 7.0
weaa |98 — 451 2.0 I/l 13484 (99 s
WP-15 5.9% | — |4l 3.05 R07 398 1353 (1.9
WP-[ﬁ Froz ein 3.53 R 8?
wp-17 | DRY | — —JI345 |10
WP-18 5 31 — |OR| 437 194 AT 197 | L
weo | 4.860 | — [643] 392 (56¢ | 209 |48 |19
wpon 1437 1 — 1544] |.70 299 1259 {31000
EA 5120 0794-7 e L af2

¥ PG‘S;-#.\R Pr*SSarv
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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

EAPersonnel: SC\NC . Date: 3/ oy } 97 Time: | {OO "
Weather: O\ N({E{' 36owan(29-°3( Equipment: F\:ﬂ\rg(ab __S__ghhs"f wmterizace peley “
Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox

Location | Water (fi) (ft) pH (°Q) {mg/L) (1thmos) (mV) Riser Bottom
"oa 13,9 | — |big] 5.85 102 {360 |350R06S
Mo 2 ] T w3l 077 106 37 /56 ho
M63 %350 | — 743 1§ 761275 156 |lbic
Mesed| 3,73 | —  IsH0| 2.4F 54 3§59 |60 [9.50
"ue 438 | — B3| 3.59 d03 407 (10 [I5.30
oS0 0g | —  163e] .75 567 262 |1:20136.06
"1™ 5.30| — 581 _3.75 iod 3551240 | 1226
"o L. 52 | — 1627|666 Hil 1312 170 3835
Mosdtt | 7.90 | — 183 5. 6o 55 1321150 |10
”3%@ Fvo2en| — QbO LJS
"S15.0% | — [ss6] 2506 256 [375 (30 [G990
"HYN| 47 | — 549] 2.4 50 |352]235] 158
Mfsgﬂkss Fro2en| — A |~
Ml G | — ] .77 351 |l [ 151 3§58
M SBla s | — (4%l 5.20 B ERIINA I
T 760 | — 54578 3> V1340 | (5% | Yl
Mody o246 | — |7.06) 4.9 100 [t |120115095
udS8 5,45 | — 76| b.bH 354 | 34 | h00[54949
a8 Croz2e| —— 3.0 | 1290
Mol §.60 | — B! .19 108|226 [ 170 | 1e$0
vedzB 1688 | —1q923] 2.40 273 [ 90 | — [51%
Comments:
EA 512007947

Page 2 of 2
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EA Engineering,
Science, and
Technoiogy

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

|| EA Persomnel: {‘/C M0 C,

Date:

£)7)4 7

Time:

II

—
" Weather: 4\ eccpa¥ 500

Equipment: hv[ﬂ O ﬂa\b :p— {HIS"’( tlerftice lMﬂ‘fﬂ/ "

Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox
Location | Water (ft) (ft) pH °C) (mg/L) {1thmos) (mV) Riser Bottom
wear | 3H0 | — [593] 2.7 [9.32] 105 223 34 (€23
w2 |58 | — B3| Bl | 2498 178 {197 Rkl |54
wes |32 | T |40kl .Y [ 47| 39D5| 333251 |5]
wpa | 495|436 | —~ —11.1b | 735%
WP-5 4559 — [982] 4599 |[450 80, [R351J.41 ] 4
wes | 355 | 4981 139 | DH|| 378 (Y43124 | 7.6
wer |39 | — | blevt cpsing — [299]77%
wes | SR8 | — [S93] 370 | .y | X354 464 0.35]7.5Y
WP-9 J07 | — | PSO EAWnt+ Lo,  f——[14] | 735
weo | 407 | T [442] 455 | LS5 | 113 [423{125 [ 14L
wen (Hde | — (994 210 | 223 1577 |926]2.6 [7.462
weeiz | bbbl | — |49 2.3Y | TL2| 57X |989 [2.29 | 7.50
wes |4.89 | — S| 278 |6kl | 57T |68 |2.25 1702
wes (474 | — |97 2237 5.9 | 4 8.8 |43L|g9.a1 | 237
weas | Hdlo | —— 1455 | 2%y (646 | 1077 (49 |39 145
wpls | 682 | — |33 &7 | BT | 675 456|353 | 739
WP-17 F?.?; — U5 | T 0
wpas | 48T | — [931| 442 |B.10 | Lo 7508 11a7 | bkl
we-o | HAO | = |56t 377 [ 3759 | 1282 136x [263 | 1.9
weao |F BT — PR 367 (87| 57 [/ A[3 [ 770
EA 5120 0794-7 Page 1 of2
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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: SYC pan @

Date: H/ 7/977

Time:

|| Weather: (§\/ o~eagy 50 °

Equipment: h.d co \c\b Sty 3+ tnterace mete "

Depth to Dissolved

Depth to Product Temperature Oxygen Conductivity | Redox
L_ocatiofl Water (fi) [€0)) pH °C) (mg/L) (1hmos) (mV) | Riser | Bottom
1360 — 6| 5231 4.58] 63.3 13792[350 [20.65
"o [2.05 | — et 2067 G | 823 350|150 ]iLip
mose | 3.9 | — 685|163 [Hb8 | S B3 [1%6 [vig
“oe | 378 — [22] 3.63 [ 5% ] y5.4 [273 [3.00]G.50
metellaga | — 1579 45y |6.25]733.2 132101530
MG 479 N b3S L 25 | 68T | A7 | 19/ |1 10| 3000
"oagt|5 51 | T 721 374 [ D6l | 82.7 L7 |26 [F30
"ose |62 | —~ 73| 547 |SI8 | 360 |10 3%
“ose | D82 1 843537 |2 .20 4.y |2 |90 |30
e S LB T | Hiecke® dX (3 | 0] bidS
males] | — A% 3232 faga | 197 [9Y5]3400 9%
M 450 | — |50 6y |83 | 3. |45 | 2358 0S5
"S5k | U nablle +o favd € - woater golging Flovm tuell
Mot |8 7S | — Tewol bo! |3.7) |24 | 3o0|181[355%
syl Sa® | — 351 Bol |70 [ 1o8 43| (] 1Y
“aee | 507 | — Bkl 496 (189 | 237 [35%|19%] Ll
"o | 23V | T 1455 L33 248 |52.7 [4oR|\do|15.05
Yous | 8.08] — [767l 040 [ w2 271 R70]200]59%
“Saell doo| — |a#%| 120 393 | 58.Y |325(220 1240
Comments: LaDd¥ bobb\\\:ﬁ s v o carouv\& f A \J\Q-!H\'\J B

ML-See
EA 5120 0794-7
"SS9 = gy L3 186 a0 A4d (e
;;%;j;'/s&? 5SS H97 1078 . A2E 57:)30
2% rys — Y3 4y qip S0.0 310 ¥7gs
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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\‘C-l%QA Dae.  H[36[977 Time:
Weather: 50'n\‘\~,_wmd\, "'170 Equipment: \f\\,(jro lab :Sc‘ll“S‘(“ inkev{ace ne tee
Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox

Lgcation Water (ft) () pH Cy {mg/L) («hmos) {mV) | Riser Bottom
w1 362 — 577 LH2 207 | 226 (L9 |30/ 1933
WP-2 Hof | — 5459 710 160 1125 7 [ o4 |36 | §Ad
wes 12,98 | — 533 789 |S.H¥ | 42,0 | 438|251 |75
wea | 341|394 1.l | 753
wes | 457 | — 508 500 630 |75.9 327124 |[2M
wes | 333 — L& 515 4.7 | 400 |2 |15 262
wer | By | — Ddnt O\ Stev 259 [7.7%8
WP-8 9,00 | — |bb7]| b4y 952 | 276 3941235 [7:94
WP-9 4 | — bd¥] L.ty Las | 192.3 {370 |14l [7.3%
wrao |4.35 | — 450l 563 3.2 ] 73] [He3 [tD [756
wel | H0S | — [5¢3] 65Y |26 | 1092 |3FS Q10 | 78]
w2 | Do | —— |ses| b7 1453 | 1234 [H66 )39 | 280
weas | 349 | — (b1 769 [ F45 | 5.1 354 [225 [ 772
wp-14 | H.9% — 1855] 9.45 |I.5] b 2 |31 |22 |72.57
weas | 9018 | — Bsg| 750 778 | 5¢.0 354|383 |75
weis | 5.90 | — |6it] 7.8 (.86 | 0.2 [378 |3.53 [7.59
wpay | 704 | = |bib| b2 |9.31 | 75.2 354|345 |%:10
wp-ig | 9. A3 [ — 64| 7. 10 Yoo | F¢.] 3791197 | (b2
we-to | 307 | — 592|807 |4.52| 173 [35624F | 7.99

poo | 400 | — 8% | b6 [3.92 ] 227 |S731320 [0

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 gt OC Date: M / _é@lq’] Time: "
" Weather: Q\\P‘(CCS*: ~ Uy Equipment: 1 (A e S(:‘\t%'* ke € e e "
; _
‘ Depth to Phssolved
Depth to Product Temperature Oxygen Conductivity { Redox
Location | Water (ff) (ft) H ) {mg/L) (1thmos) (mV) Riser Bottom
M09 | — 1531571 458 (575 467 (350 [hoeS
RS | —— 551 .00 (596 | D5.9 [“oi |50 |10
el —— ksl Gl (501 [49.6 [3eol i$6] Lio
"2 70 | ™ |7 LIS D10 b 2 6]|335 ]300 | 950
e 350 | — 68| 4.5 [7.3S 1 /2.7 [337] 10 |53
mevSBlo g | — a | 555 |50 |57 Vs3 1170 |30.00
MRS5S | Bub|S.00 |14 [ 291 127 a0 1230
eSS 48 | — g0 535 |92 | Q99 [0 |1.70 (3835
Moz 7.79 1 — 180 6.8 [ 2.60 | 495 D619 tivao
w59 F | — st o |6.20]90.2 |33(000 [6d5
Pl a1y | — law| 57 | 7028 1wa |404 (310 |G.90
M8l 398 | — o7l §A (6.4 3.5 | 393 235!/1.53
el 470 | — (47 430 | Syl | 1063 | 4R6| 168 |luiy
gV 4.7 —— 6506 533 [ 202 | D 337 15% 4!
@SB SO hnG I - il T
5‘3%"55 7.3) | = [452] .75 |43/ 249 [395]i181 [3:55
MEAS Qe | |92 catﬁ 528 046|434 Lo 1569
SB[ [ — 73] L 92 [1HY [ 279 325200 [BryS
Mo 357 | — o[ &12 [321 ] 736 |91 [340]109
Comments:
yaﬁsi%(s? M7 -7.94 — 769 733 Qq? —TS,(-] ]ﬁo I7() Pazé;e‘;&o 2
N;ﬁ“ﬁ HT70 — G936 251 707 185 TG0 = 5k30
sy 4058 1535 — §.09 036 §43 w4y 29370 87



a

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 VC) CE inm Date: 5/5/Cf 7 Time:
Weather: 5[) ) ny 600 Equipment: [f\ \,Mb % ‘. nSt n‘hﬂr%‘cf /\A‘?“P\’
Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox

Location Wzii_(_ﬁ) (ﬁ)j_____ pH <0 (mg/L) {hmos) (mV) Riser Bottom
wpl |3.061 | T 5] 759 [0S | X297 |39 (341 ]84D
wpa | 473 | — (537 .18 | Abl | AT |83 [36! |Fid
wes |30 | — 57| 707 |doS | S 335 |28 |75

wa |3.852 | — |545] 9.30 [273 | 1495 |238 |2.06 | 758

wps |45 | — |sob| 70% (675 | 7677|354 (241 [N

wrs |35 | — lsal Lbd 147 | Lo {120 )09 {746

wp7 | 388 | — | Bent nBex —0.59 | 77%

wps | 438 — 668 776 | 912 | 25 (390|235 7

weo | 4.0 | — |38 7256 | 330 | /418 |43 |i4l |72.3%
weo | Hd3 | — |46l L.72 | D28 | §O. 7 [497 135|256
wen | 432 ] = |562] €23 | /A0 | 1362 293|000 | 742
w2 | 578 | — (441 7.90 (1.5 F1.2 [KS )39 7.%0
wes 1438 | — |si] 8.7 [ 7.6/ | 862 [505]20a5[7.72
w1561 | — o] 7.92 |25 | 659 [513 |0a1 [ 757

wras |H70 | — sl 800 |77 | 75.9 [ 182 13.83 ] 248

weis | 6931 — [9%3] $.96 |28 | 1382|294 [3.53] 7.5
WP-17 —770 - “'\'S\JFF‘QlEEV\_i_ uba‘er 3!Lf5 8"0
WP-18 6. 4 — tn|Sv EFvchent Luotre 1.9 G bo

wp-i9 | Hodl | — |H&lsa 190 (HE 139 243 7.9%
wpon 19.80] — Is&| 859 (465 | 367 (355 13.7017.90
EA 51200794.-7 Page 1 of2




& EA Engineering,
a Science, and
Technology

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

EA Personnel:  SC C ™M Date: 5//5 /q7 Time;
Weather: Sunhny 5 6’ Equipment: 1., A cola lf) SO‘ 1St vt ee Face et -
Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox

Location | Water (ft) (ft) pH °O) (mg/L) {hmos) (mV) Riser Bottom
=01 13.00 | — o] .08 [9.3% | Sb. 7 [524 [350]20.65
Wavr| 304 | — e8] 591 569 ] 967 |4 [L50]]it0
WA 382 | — 1531 6506 | 356 | 51k |35511.830 100
s 677 | — el | 52 | Hio | 52.2 497 1360 [4.50
Mout ol 402 | — |s71| 595 [ 3.2V | 199 | (10 (140 |50
meneSlGgis | — el 7.0 5910 | L4k 260 1170 3000
M S H | — e | LAt | 30k | 17T 321|200 [1)30

e LI B0 | s22] 36/ [297[178 (363
MO8l 550 g5 7.07 | 5.3V | 444 | 231190 |30
Ng;(-{%&sa (9.0(9 tnSu E€ cient] Loa el Q(ao é';}ﬁ
Wil s 92 | — By 797 959 | 126:3 402 1310 [5%
2% gaL, | — 8] .64 567 | 53§ [4a6 (235157

e 5,39 650 19 | 318 | 23T Ro3 | 16E |
L;;};gé’;e 5. Y 8% 7T |99 | 297 |20 |58 | Wil
Gsek | octwell, So

mo%-%asa 76‘1] ___F
“$akS 9.2 |

QAN C — 27| —
bsd| 907 | 156 | 257 [923]1.51]3838
— 5 X 77 |255 (00.0 |394 |( 30 [15.65
meesl 7.8 | — (72| 720 [ 243 asC | 197 |00 [5949
MEEY Ho3 | — [67| 1023 | el | 568 |33/ (350129
1§08 | — s8] 675 [DA5 | 11,7 1253 (170 [16:30

'“3;%"‘58 /4. 79 7i2] 798 |7.§3 1 191 | | — [5130
6387 14y sol] 550 |H.0l | 62d [D95[09 |81

Comments:

w—
EA 5120 06794-7
Page 2 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: SC: MC Date: 5/ &)/9‘7 Time:
Weather: MM@U@Y(@%% ‘500 Equipment. .\’\\_{A_\[‘_@’_i_)\\mqf‘f indev e, vwolin
Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox
Location | Water (ft) (®) pH °C) (mg/L) (uhmos) | (mV) | Riser | Bottom
wht | Hdb | — 563 TS4 [ry3 ] age 137 (301523
wea |92 — 1563 9.5 |8 | 11T 18T 34! |5
wes | 3 | — 15839 321150 | 4477 | 2B|2%1 [7.51
wed |S5.07 1 9.9 | — 2l 1758
wes | 9. — |54 8.35 [T [ 742 108|241 | 174
wes | S0 [T (94 78T | LT3 [T i (205 |76
wer | A.95 |— Dent cakinag — 359 [77%
wes 1503 — (|93 [ 452 315 |342[235|7.H
weo 19T | — |54|T.98 |365 | 15/ 350|141 | 739
weo SO | — HSE 772 [2.29] $0:D 1337135750
wrn 4Gt | — (9 5706 |36 ]| /477 [19 |20 [7060
wen |/, 9] [—— 509 88y |2.32| F44 |18 |IH{7.%0
wpas | 499 | — |949 9.7 T4 | 77 |3 235772
weaa |5. 74 |— |92 §-99 12.39] 752 363241797
wes |2.43 — Boyla .23 | 259 |18 |35/ 3%93] 7245
Wp_lﬁ 74| — (nsufFiciend U/hﬁ'r 353 (7%
we-17 | dy 349 %/l
woas 57 | — B2 (063739 | 407 |38 157 | d
weo |48 3 S8 D58 [ 122 179 133¢€[J08 | 759
lwppq (5157 | ——159] 1620 [ g5 [ 4377 (418370470
EA 5120 0794-7
Page | of 2




® EA Engineering,
m Science, and
Technology

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

EA Personnel: 2 Y C Date: 5/ 20/ 7 Time:
| Weather: yue ccaSt 50 Equipment: l’\\,mefab_  Solinst 1 ndor Facee |
Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox
Location | Water (ft) (ft) pH °C) (mg/L) (1shmos) {mV) | Riser Bottom
| (3,49 —— hend dasSing 3.50 |05
44,1355 |— 1531 L.ad (9.8 | eo.6 |Hoy [150]1L10
51 |4/F | = 1899 .55 | bt | 35Y |39 [1%0 | 1,10
Q03 |87 | —— 344,005 | 2] 454 |306[3.00 |9.50
de [5.48 | T 6.9 T7O0R1.36[IL% 4 |Lto | 1530
47 [400 | — [1i3 7.5 476 | 6531193110 {3060
He 19 AR | ~— [bG98 bl |06 | 1062 ]172 12,0 12,30
50 {01 M 73 (49| | Dok [203[170]3%35

55 597 | —— 655 7257 [ 106 [51.7 |49 | (.60]l30

y3 |3 — .90 | (25
211 |15H — 13511 9.177 [ 6./ | 79.6 |338|3.10| 9
213|498 | — 6331 959 |39 | 923 13542351158

SR |obstrude® ot |ISEF Heied Iy cemovdd lctogly ¢ relits to | —

57 (9.1 |7 |41 S L4 |2l | 230 1970151 |355%
sq (o3 — (97 7.5 1121 [ 1233 @6t 1.4¢ ] ity
55 1987 | — 169 796 [ 17 2 S5y [37 [ 155 ] 4lel
A T— 151545 [93%6 173.8 |77 [1.20]5065
45 1773 | — 20 9.1 249 | 394 |13 [200[5949
CIR | 4ps | — [B3%%.74 |14 |1327 |41 |240{1J)%0
WO | K3V — Boi| Lyl [#2108]82.F Wl |[170]16%
L2 /05 | — |92 7.9 [594] (68 |§7 | — [9130
55 1ig 3| — b9/33 [1.i8 |56.8 [230 [0 ][]

Comiments:

[ —— Pr—

EA 5120 0794-7 T

Page 2 of 2




® EA Engineering,
Technology

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

EA Personnel; SG Date: (0 ’ (_,_Q’Iq 7 Time:
Weather: éuvww 7_’6 Equipment: 5,\ A vo\atj (A e l%Lc. ivets -

Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity | Redox
Location | Water (ft) (1) pH (°C) (mg/l) (tchmos) {mV) Riser Bottom

we-l | Hu7 55y 9,28 | 165 | 2 7% |12y (3061 [8.22
w2 | 949 sl 1ol |27 {1es  |e¥ |3.4/15 .42
wes | 390 5232 9.59 12.i0 | 48.5 {312 |28/ | 751
wes 193 LG | 202 |1 T [25] |Z.1e |75 -,
s (B 5k B519.971 1o (92,0 |2 [ 2a | per| 25
wrs | 4,20 5L .32 | 1.6D| 7b.1 iISL | 219 762
wpy {452 herdt aSev 2597 K

weo |57 sld.a |35 [1D 343 L4113y
w10 | 5.3 49%@ .32 | 235 | 1.5 |374](.25] 7290
wpl | S22 541927 1294 | i34, |19 QJO_],(Q&
we2 | 685 o949 (200 533 |23 R2.39]|790
wpas |51€ 535 104X @71 | 75.Q | 356|457 7R
wp-ia (0.0 53190 [2.24 1719 |39912.a1]7.97
weas | S 512|9.6% |R.96 512 | 316(383(7.69
we-ts | 1B 1nSoFF(g,\er\‘\—u¢o}§ 33| 7.%9
WP-17 Sar 1349 | %, 10
weas | 6109 L hsOFE e ptreantBa .97 b2 |
w19 | S| s 9.9 [13F [1eT |392| )% 7498
wpoo 19 .81 594 10,36 |2.571397 %01 1370[ 170

EA 5120 0794-7

Page 1 of 2
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® EA' Engineering,
)} EBAr
FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
' : Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine
l EA Personnel: S‘(C Date: (él lp /CI"? Time:
Weather: Suvine 5° Equipment: \f\{&\@\gb Lntefacr mmeole-
]
Depth to Dissolved
. . Depth to Product Temperature Oxygen Conductivity { Redox _
Location | Water (ft) (ft) pH °C) {mg/L) (hmos) {mV) | Riser Bottom
1 1{375 LS E6EF6A| H2Y 9.9 |444 |30 Ao 65
l GlL|A.%5 5381 L399 [4.2F |59 Wog 1[92 10 10
511447 5811 701 212 | 7%2 [321]190][b.10
B [ 2505 tb¥[%. 90 (261 |48 b [34)[R3,000950
Hi |H.F0 LbId| 7063 |l 17k HQ |l1o]]33
. 47]49.89 038,10 [989 [@33F a7 [30.00
4515 19 (o8| 1,1 1233 1134|208 2,101 1230
96 6. 2T 756 7.6F |46 | DT |24 | 70| F%.34
' 5% b0 648 7.99 |23% LS. 2 [/1$Y [1,490|(6-30
43 |da 260|L32S
} O 56|, 34 |s0! |84.3 376310 H90
N3]5.32 Gi2la, 9 |346 |645 3% |2.35]1L5%
l S5l | hiockid LI T
97 18l 689|904 [ 221 [ 268 [316 |1.5)]|355%
l a4 | §34 5127 b | A1d 1S 38) | 12 [6, [
95 | [,i2 AARAT 159 |64 189 JS% &l
vy | 245 5.30|%.8 4 (2.6 [T 9 10§ | [ | /565
l 15 9077 1592 $.6% 12.39 [T |67 |20 [5T949
(IR [4.92 556|904 1254 [+&49.) |/9 |B2 [I2%
b Lo 157 B, 1.06 | 2ib % 6.5 /99 [1.701,.86
L2 154\ 94| 7832 |5.84 | 189  |lo3 530
l <4 | 145 9S4 1084 |31 | 746 |31 [0.21971
Comments:
i
EA 5120 0794-7
' Page 2 of 2
|




I ® EA Engineering,
] EA:=
FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
l Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine
N AT Date: ({23057 | Time: |
Weather: _Sunn, §C Equipment: 1 "r(ﬁ solald i Lerfoe, Qrobeo ||
|
Depth to Dissolved
l . Depth to Product Temp:’erature Oxygen Conductiffity Redox .
Location | Water (ft) () pH °C) {mg/L) {1hmos) (mV) Riser Bottom
wea | 480 | — P08 |84 | 1329 [1I§ 3ol .33
B e 5B —B371/3.06|32%] 1.0 734 |542
wra | 4650 | — B2 1913 | 2.55] 0.3 | 7] 21 | 79]
l wra |02 | — |5t (S5 1.25] M2 15T (906 |71.5%
wps  |Bloo| — B3| 1244 |1 DT7F | 10TH 12|24t |27y
b (e (405 —bos|is] (2R [1376 175005 [
WP-7 4‘8’% — — bevr\‘ cL@S;\nq — | I5T | 7.75
B s (472 [ — el 132 |55 |22 RX [235] 75
WP-9 é,‘q;l | ngoF Ecrert Lq__;c;ﬁw?f bt | 738
B Lo v [ — 124057 [T [ua.l. |33/ 135 [75C
we-n |4.99 — B3 19,43 D496 | 736 /1583|210 |7
' wp2 | Ok — 239 .50
wes |63 | — leig | (968 |54 |14 F (575 [9.90 |72
B e (L35 ] —Fs3libt2 |13) [1 5t |25 21 [947
[wrss [5G0 | — k851337 [ 7.22]138. R [3Tp|383 |7.19
l wpls | A, | — — 353 | 189
WP-17 duey | — — 3% S0
. WP-18 &)\i Tt 19T | [k
wre 1540 | —SHe| 1379 [jibg | 249 | o |26 7499
| wpan WaHO [ — 5% 134/ (247 [543 lasy 13701770
EA 5120 0794-7 . Page 1 of2
|
i
}




)
' M Scienca.and
Technology
FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
l Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine
' EAPersonnel: C;—_Y\J%SYC Date: (0/3—3/77 Time: {3’5
Weather: SU NNy S’O Equipment: [ nt-ev face p\‘c‘)nf 1 h\,dm\q !O
i
Depth to Dissolved
' _ Depth to Product Temperature Oxygen Conductivity | Redox .
Location | Water (ft) () pH Q) {mg/L) {hmos) (mV) Riser Bottom
43 ]0Ry — 2 0[ldD
B a3 b12]%5 .30 | 07§ 1293 32 [lue 1665
45 | §7H 2% 76 |6@3 | G [ |2.00]5949
i 4G | 53y bs3|s.2p 048 |25 |34y [li¢ /5.3
43 | 04 (541 852 | 3672 1919 4D | [ 936,60
l 9] 6.04 bSL]7.92 |o 43 [222  [iso 12.1C [
so | 612 16Y] 5:%2 |A32 |4673 g |1.70 3835
-~ 5} [5.32 159211010 42172497 [357[1.%0 [ Wi
' = %R 53¢ §.73 | 087 26§ (297 L%ty
35 |G O] 6371536 oo [ 333 (21 |1 F 4l
I’ B IENE yp¥| 9.92 |+ HAdo |44 |27]|—
57 (937 L4955 .4 (022 1337 B lig ! |355%
.--\ 55 |bM §611 €3¢ [0:34 |73 33 [1.90[(20
29 206 Skl| 370 643 |24 |43 |~0]) F 71
] 4o i5x (3% 695 oWt | 4.0 |92 Bdc|l)b0
-~ 63 932 53 4 |29 | (05-% 352 |1.70 ||,.§9
63 11890 BB Fey |95 | 253 1o S1.30
l QiR 543 274 897 | 92-7 41X |3.50|d065
G |Hibb S0l 243 1494 | #5489 {1.50 [y1.10
b [P [ 56 084 | (@2 | 545 [332 [3.60 |95
T~ Q21 | 74 HS8 | 340G §S§ Ll 1370 310 1990
| 0“3 [m;“ 5,3‘[{0'13 3.7 | 85 [345 235 “*58
Comments:
i
EA 5120 0794-7
I Page 2 of 2
i




Appendix B

Field Record of Biosparging
Well Point Monitoring Forms

.




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

" EA Personnel: S Y I’V\F C - Date: [ /:’; ?7 Time: ll

Weather:

Comments
Location (ppm,) (ppm,) Other Qther

WP-1 <|

we2 |
wes ll

WP |

we's II
WP-s |
[Lwe |

L we-o
I we-i0 I

| we-u <u
WP-12

WP-13 #

WP-14 ‘
WP-15

rWP-lﬁ

" WP-17

WP-18

WP-19

WP-20 — | %==_——l_'

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

FEA Personnel: Date: / /2 ‘/’ /G 7 l Time: Il

“ Weather: Instrument(s): {,

- {

FIDTVH | PIDTVH Comments

Location T(pprnv) {ppm,) Other Other _
Wp-1 ¥ ]
WP-2 *
WP-3 X
WP-4 [ o0 ‘
WP-5 X
WP-6 X
WP-7 52
WP-8 / C)'
FI_
WP-10

WP-11

WP-12

WP-13

WP-14

(| Wp-15

N
)
(
\
/
(
AN
)
weo | (|5
N
Y
(
A\
/
/
\
/
S
/

WP-19

WP-20 g 0 / ‘ 2

" WP-16 105 iu
u WP-17 6N 0
[ w13 0.0

3 |

EA 5120 07944

%L 100'0 *0 loco +‘?V"‘(J£\?"§:~,leof—-{é ba {ﬁ»n;g fn e M‘hn&ap
< y
M d—-v\cg Lol e LIngde Yo collect %o(m‘{’art’Wa‘)tlah’




|
ﬁ sRNCEAND
l TECHNOLOGY, INC.
FIELD RECORD OF BIOSPARGING WELL POINT MONITORING
l Brunswick Naval Air Station Fuel Farm Biosparging System
' " EA Personnel: /117 Date: 2/4/97 I Time: l]
. Weather: St¢ p Insmlmexln(s)/: M0~ RAZE
FIDTVH | PIDTVH Comments
I Location (ppm, ) (ppm,) Other Other {
WP-1 / [(’ 19\ ]
l WP-2 305
WP-3 Bl
l WP-4 Y5~
WP-5 I\
I WP-6 308
WP lebp ||
. WP-8 0 TI
[wro 2 ]
l WP-10 <9, 4
WP-11 HoR
l WP-12 582
WP-13 S0
l WP-14 H7
WP-15 A3
. WP-16 277
|PVP-” L R ]‘
l WP-18 (.0
WP-19 SN "
. WP-20 .2 “
EA 5120 07544
' Page 1 of 1
T\) A GIC{: '13 U'P '\J\Se.-_A miag ‘(45 Ve we lhaove
' Ne D Nwmb e
|




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

|| EA Personnel: 5\{(, M@C/ Date: CQ/ 2,/97 , Time: II

“ Weather: 0 ‘Jé T A <t !\Mgg :6’ Instrument(s): T ¥ A -1w000 “

—_—

FDTVH | PIDTVH Comments

Location (ppm,) {ppm,) Other Other i

WP-1 L | 4.2
WP-2 bSp AL

WP-3 Al [59.8 |
wes 550 | 18 ||
WP-5 240 | 258 I
WP-6 bl 3 /5. »
lwer 11650 (330
[wes  [728111.2 |
Lwes 1130|378 4‘
“ WP-10 L0 {1

[wer [2030]3390 |
Lwez [Hoool%90 |

[wes  [o M0 0

wee | A2 1T
WP-15 A\ |22
" WP-16 3"!3 %SO
lfwm'/ 0.0 0.0 ' “
weis [ 0.0 | 0.0 : i
" WP-19 2.0 QQ 1‘
LWiZO_ o.0 [0.¢6 J___m="
EA 5120 07944
Page 1 of 1




] EA ENGINEERING,
SCIENCE. AND
TECHNOLOGY. INC.

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

EA Personnel: 5 C, B DA Date: 7 / /5 / -q-—? Time:

Weather: QIQ;!_Q gii!é an winds Instrument(s): 7 VA [ 00O “

FIDTVH | PIDTVH
Location (ppm,) (ppm,) | _Other Other : Comments

WP-1 o | 7.2
WP2 M9 %0 |4kl
WP-3 250 70 o
WP-4 1050 | &59
WP-5 {30 2.2
WP-6 blo | (oo
WP-7 3% | 513
WP-8 H, 2,7
WP-9 39.8 110-&
WP-10 /3.3 ./
wp-11  |tooo |44
WP-12 Qov | tod
wes 620 |sap
WP-14 /2 /.3
WP-15 0.0 |0ps
WP-16 2% | 2¢
WP-17 C-6 O.0
WP-18 0.0 0.0
WP-19 7.5 /5
WP-20 .o |o.o

EA 512007944

Page 1 of 1




: '
'

D EAENGINEERING.
BCIENCE, AND
TECHKOLOGY, ING,

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

“ EA Personnel: O YC. _f;::(_)—(_, Dute: ) /,) 7 / Al mne: 053 ®)

Weather: “Stnns _,350 L«\),,-(Q.\,‘ L_l}ﬁrumem(s): ’r\} A -1000

M ;TVH PIDTVH o CommcrrL

Location (ppm) } (ppm,) ! Other Other I _ _|

WP-| O |O

wez  |[LOD [H00

WP.3 %0 | A0

WP-4 2001 23 I
| wps 70 | 0

WP-6 S \p

WP-7 A% | ,70 |
N WP-§ 13 ! I
| we.s g 9 i

wpto |62 ]95.0 R
wen | 1700 |>30 |

we2 |79 | 100 |
weas  |1AS0 (215 J
weis |20 | 377 n
" wpis | 3L.0 | b7 4’
lweis |Q O [0.0

Wp-17 O C 0. ©0s. P eedSucwe

weig OO |0.O ‘ '

WP-19 L 1.5

wezo 100 0O | | |

EA 5120 0794-4

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: S‘(Cm \'r\/\\o C

Date: Lf/ 7/Ci —7

Time: “

Weather: () \) (’@3*, SOO

Instrument(s): TU A (000 "

FIDTVH | PID TVH

Location (ppm,) | me') Other Other Comments

WP-1 094 0.0

we2 | 5477 |25

WP-3 3.3 |0

wea | 0D | 701

WP-5 |8 |o.o

WP-6 1.0 | 25

WP-7 5% | 702

WP-8 S |00

weo  |HEA | b

wp-10 |« 5 0.0

WP-11 2.1 |00

we-iz | 449 | L.

w13 |6 3/ 165

wae |0 0.0

wp-1s | Qb g 2R (aneghoR2 © 30FH N W2 well pornd. oJ|a%r bub
weis |0 [0.0 ’ o i
wear | O |00

weas |57 |00

wpo |G} 0.0

WP-20 [.] 100
EA 5120 07944 Page 1 of 1

haRo ~ o & Southy o O 1S. Com rter. On




Science, and
Technology

® EA Engineering,

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

“ EA Personnel: 6\/6. 6 DA i

Date: L”BO(q—!

Time:

7
|| Weather: é bhr\; g;gw‘@x 4 206

Instrument(s): TU A ‘fOOO

- FID TVH PIDTV?I -
ation (%) | (ppm,) er Other Comments
wa 1.5 10,0
w2 |K2HO [2%0
WP-3 359 [ 171
wea |07 |25
wes o] 0.0
WP-6 2. OO
we7 |30 1370
WP-8 L9 |00
WP-9 A4 |00
weo |0l 100
wp-1l | 21O O
weiz | R0 Do
wes 3201 ] 30U
weer 0o 6.0
weis |2 O {00
wes |20 |00
wr |31 |00
weas |O7 [O.O
Lwpao (411 [12.9
Lo [3.8 [O

EA 5120 07944

Page 1 of 1
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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: /DC CE’M

Date:

s15/477

| Weather: Sy, 90 lstumentsy: ] J A 1000
FIDTVH | PID TVH
Location | (ppm,) {(ppm,) Other Other
WP-1 b qf«l O ! l—(
WP-2 1899 1 193
WP-3 i30 | ] (.
WP-4 477031359
wes | Joed |18
WP-6 .0 (6.5
WP-7 20 ,UO/J G 10
wes | FH. A [/
WP-9 B4 /120
weo | Ofle 10017
weai 1905 [ 6.0
wer |94 [ O
weas |1Q% |15
we-s |2, |0, L\
weeis (O | Q.0
wes |OO {00
w7 | 103 | OO
WP-18 .4 0.4
we-19 (090 | 47
Lwp2o 427 |O-4
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 Personnel: S YC Date: 5/ 3 O /9 7 Time:
Weather: OUfV‘CdS"i' 150 Instrument(s): TV A -{00¢C
T
FIDTVH | PIDTVH
Location {ppm,) {ppm,) Other Other Comments
wea | 192 | 5 A

wez | 690! (2]

WP-3 <G4 |76,

WP-4 %9% 8‘01‘1
wes  |1259 [ <89

WP-6 A3 | B, |

wer  |16.7%0] HsT
wps |43F |L13 |-
we 137 11539

viweo |43 .8
we-n | bl | M

WP-12 353 10,8
wes | 10:0%] 538
wpa | 1Ly 2%
weis |2 77 113.8

WE-16 O 2.8

WP-17 O A 4.7

weg | & 9 124

weao |0 .1

wpao | 0.1 15 %

EA 5120 07944 Page 1 of |

'
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® EA Engineering,
m Science, and
Technology

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

EAPersonnel: O YCa Date: {, I/ L / q 7 Time:

<0
Weather: Dunny, = Instrument(s):

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

i
i
i
i
¥
i
| SRCIRRETR
i
|
i
|

WP-2 346(, 02\9(1
wes | 311|952
we |10 1792
WP-S 4.1 1832
wes |40, |8.2

wer | (o918 =57 |boY
WP-8 273 116]
WP-9 1.4 3.

w0 | ©:©0 | Hi,, |
A wel [133 |5
we2 | 2351 33.]
weas  |49T] | 34
wpie | 0O b2, &
wpis (OO [ 8]
weis | 2 {7
wer | 5} |9 A
weas | O 0 |92

WP-20 -’:5 : 5 QS ‘%

EA 5120 07944 Page 1 of 1
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EA Engineering,

Science, and

Technclogy

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

" EAPersomnel: ONC. W00

Date: b{r.l :} /‘-?7

Time: "

" Weather:  £5uvwnWs, %Oi Instrument(s): TUA'LQOG f(/\ A =G "

FIDTVH |PDTVH | CH, | co, | 0, | %lEL

Location {ppm,) (ppm.) 0/0 Comments

WP-1 1, O C DO A O

w2 (13211 A9 [0 [O QLo 4.0

WP-3 5343|549 (D 65 |4 O

WP-4 O @) Oﬁ C R0 & Cap g,

wes 19 %1 330 O [[.oRw3] O v

wes | 772 1/M9 | O | ORI O

wer TP | PFTAT 3, 20,3130 70

WP-8 O O O O 5!0’7 O lap o

WP-9 O O OO ol ) ﬂg\_o?&_

weo |13 [d00) | O 177 Bol O vy

WP-11 O C C o BTNO (20 Fep

w2 |R38.1]60 O 1O A1 ¢ Y

WP-13 [3(09 35.2 19 O 2.7 O

wpaa 9D [34.2 O (17 |89] ©

weas 129 [5.9 O Ba e

weis |94 [He. 2l © (0.3 Los| O

wer |28 | BX | O C 2090

weas |40 | 27 O 2.24199] ©

weo |109 |2l | ©O [© RIS|C

WP-20 ,2_’) \OO @) I(ﬂ RO O

EA 5120 0794-4 Page 1ofl




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 e | %\" oy Project No.. ¢ 00, D D Date: /25
EA Personnet: . TN, SC Purge Method: /7S <o, beiile v
Weather/Temperature/Barometric Pressure; ;un o CI\OG Time:
Well No. w P- | Well Condition; ___ Crood
Wf:ll Diameter: 2 _ Measurement Reference: T=O C '
t Well Volume Calculations
A. Depth to Water (ft): “4$0 D. Well Volumeit O 1o
B. Total Well Depth (1): g 'c;} 3 E. Total Well Volume (gal) [C*D}: O+ 3 5
C. Water Column Height (ft): _i 4 5 F. Five Well Volumes (gal):
Parameter Beginning 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes |
Time {min.)
Deplh to Water (fi)
Purge Rate (gpm)
Volume Purged (gal)
pH
Temperature (°C)
Conductivity (wmhos/cm)
Dis_so[ved Oxygen (mg/L)
eH (mV)
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: _ B eunged) Qg b/2T/57 ) S4/
E€-03- WPool 5495 BTev, mIBE 0RO GEG

€€ g3-wPRBi_§30
bosample W PA  vinSebhnk [ 510
:DIOSOHI\P\\@ w PR i3 o

EA 5120 0794-2



EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

— - —1
Project Name: Fue LG rung Project No.: &A1 {000 « 35 Date: &/id S
EA Personnel: C.-S N . S C Purge Method: /S0 adey
Weather/Temperature/Barometric Pressure: S L s, qoo Time: 709
Well No. Lo 0-3 Well Condition: Crocd
Well Diameter: c;l Measurement Reference: TO C_.

Well Volume Calculations
A, Depth to Water (ft): 9. 7% D. Well Volume/ft: Gl
B. Total Well Depth (f1). g

' cJ Q E. Tota] Well Volume (gal) [C*D]: G L{

C. Water Column Height (ft): C? ‘ o ‘7/ F. Five Weli Volumes (gal):

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

Timc (min.)

qulh to Water (ft)

Furge Rate (gpm)

Volume Purged (gal)

pH

Temperature (°C})

anducu'vity {z:mhos/cm)

Dissolved Oxygen (mg/L)
eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal): _
COMMENTS AND OBSERVATIONS: lawda o /}Nj o/l [oX b@q !

Shses G~ ;pg.9=o.

Fe-03- wPwd 4gIs RTs v, MTBRE DRco CiRg
WwP-C 3% ' N

EA 5120 0794-2




EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Cl)f \ ch el s’ Project No.: ojq @OO ’ 3 5 Date: & 25
EA Personnel: (.3 \/ S C Purge Method: ¢ SCoO, éb e v
Weather/Temperature/Barometric Pressure: 3 w NN, C; o Time: Cf / rs‘
Well No. o D ~ F_':L) Well Condition: C\.OO&

Well Diameter: Q Measurement Reference: {0 Q

Well Volume Calculations

O D. Well Volume/ft: Ol e
)i
O

A. Depth to Water (ft):

-, Y »
B. Total Well Depth (ft): E. Total Well Volume (gal) [C*D]: O} (

W U\ U\

C._Water Column Height (f): ! F. Five Well Volumes (gal):

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

— m

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: D uatum=S /Iy

lqgl
Ec e -wPoo pms/LMSQ FAO S e
Wwe-0 13 20

BYZ ¢ TRE, NENENT!

EA 5120 0794-2




EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

EA 512007%4-2

i
i
l Project Name: “oe l pa C ey Project No.: &5 600 35 Date: (25
' EA Personnel: C TN N 3C Purge Method: ~ “S €0, baile
Weather/Temperature/Barometric Pressure: 3w Gof ] Time: C}"/O
l Well No. Lo P-4 Well Condition: Ciped
I | Well Diamneter: oQ Measurement Reference: ’T_O C_
Weil Volume Calculations
' A. Depth to Water (): .62 D. Well Volume/f: Ol
B. Total Well Depth (f): 7 ol E. Total Well Volume (ga} [C*D]: O 1l {5
l C. Water Column Height (fi): ] 0O F. Five Well Volumes (gal).
' Parameter Beginning 1 Volume 2 Volumes 3 Volumes | 4 Volumes 5 Volumes
Timc (min.)
l Depth to Water ()
Purge Rate {gpm)
I Vol_ume Purged (gal)
pH.
l Temperature (°C)
Coqducﬁvitv {zmhos/cm)
I Dissolved Oxygen (mg/L)
eH (mV)
l TOTAL QUANTITY OF WATER REMOVED (gal): .
COMMENTS AND OBSERVATIONS: F.,LAA—%—'—& dwua L/ay O .S9af
l €~ 03 -wPooy SHS only | gmberide,
Auarcaed I, Cobdee sanepliia
Sheen Vo aWleed™ e vechonse
l wP-& 1332 v
Brev MiBe QRO CRO
i
i
i




EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Q,N’ | \AC_G\ Y v Project No.: G’\*c' 00 - 3 5 Date: /ﬂ/Dzj
EA Personnei: SC. C \JI Purge Method:  /5C0, Daidev
Weather/Temperature/Barometric Pressure: SN, ‘ Q-’C’ C | Time:
: T
—
Well No. Lo O~-5 Well Condition; Capod
Well Diameter: c;}- Measurement Rcferenc; —\—6 G
Well Volume Calculations
A Deplh to Water (ft): 6 ) ,\0 -2 D. Well Volume/fi: O : ( L[J

—
B. Total Well Depth (R): ~7.71Y

E. Total Well Volume (gal) [C*D]: &) » 3 T

2.)2

C. Water Column Height (ft):

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:

D.lecaly eidsg AP

e 200
J

J

Cc.03- LwpP-00Y /055

BTZY _ATBE D2o, GRO

Wwe- i35

EA 5120 0794-2




EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Fouvna

Project Name: FLN-‘

=
Project No.: O‘q(oOO 39

EA Personnel: Sc¢ C, \/ Purge Method: /ST bcr ey
Weather/T emperature/Barométric Pressure: 5 LN G o9 Time;
Well No. o - b Well Condition: Ciood
Well Diameter: Clzz Measurement Reference: TO C_‘
| Well Volume Calculations
A. Depth to Water (f): O b5 D. Well Volume/fi: Gl
B. i’otal Well Depth (f): I L"c:) E. Total Well Volume (gal) [C*D)]): 0 / 1"! g
C. Water Column Height (ft): ‘;‘) ! q ] 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 (;zmhos/cm)
kDissol_ved Oxygen (mg/L)
eH (mV)
TOTAL QUANTITY OF WATER REMOVED (gal): N
COMMENTS AND OBSERVATIONS: 2 gh-:,) 2 olvm—w § lo /<15 AM
1\—:‘5:_0340900% o495 (JD‘TZY’, ;/VlTﬁE%C\QO}-DRO
0= {349 S’hcjvﬁ%wv\

EA 5120 0794-2
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EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: F\J" l % YA Project No.: 9 F 00 DS Date: & (25
EA Personnel: C \Jl S C_ Purge Method: 1 SCo , DG e -
Weather/Temperature/Barometric Pressure: éu NNy Go° Time: (031;’
Well No, P~ 7 Well Condition: {1 00l
Well Diameter: Q Measurement Reference: TO C_,
Well Volume Calculations
A. Depth to Water (): Y <% D. Well Volume/fi: O o
B. 'i'otal Well Depth (ft): 7] ? E. Total Well Volume (gal) {C*D)]: O-‘ al (.’,‘
=C. Water Column Height (ft): (D ) C’. 6] 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)
Vol_ume Purged (gal)
pH
Temperature (°C)
Coqducﬁvity (umhos/cm)
Disgo]ved Oxygen (mg/L)
eH (mV)
TOTAL QUANTITY OF WATER REMOVED (gal):.
COMMENTS AND OBSERVATIONS: puc Sed) yolvime g /A5 A \ggl
Fr-03 ~wfogy 1035 BHTZY MTBE
T ETY PRO (RO
Lo P i+ |24 3 Sheen

wf T (345

EA 5120 0794-2




EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

EA 5120 0794-2

i
|
l Project Name: FU v ! F Qrna Project No.: (95! (200 . '3 S Date: &1 025
EA Personnel: C, j—\/ - 5C Purge Method:  / 9€0 ; helev
l Weather/T emperatu.rc/Baror:leu'ic Pressure: ﬁ__\) iny q 0° ’ Time: /Oc? 5
l Wéll .No. o P' g Well Condition: C\OOg : l
' Well Diameter: ;L Measurement Reference: TOC, |
: Well Volume Calculations
' A Depth to Water (ft); 4,9 2 D. Well Volume/fi: Ol
B. Tatal Well Depth (f): 7.94 E. Total Well Volume (gal) (C*D}: (O« o ;l
l C. Water Column Height (ft): c;? b C; F. Five Weill Volumes (gal):
. Parameter Beginning 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 3 Volumes
Time (min.)
' Depth to Water (R)
Purge Rate {(gpm)
. Volume Purged (gal)
pH
l Temperature (°C) .
Conductivity (;zmhos/cm)
I Dissolved Oxygen (mg/L)
eH (mV)
. TOTAL QUANTITY OF WATER REMOVED (gal): ‘
COMMENTS AND OBSERVATIONS: %nJ Gl d-uj widy Oleggli
l Feo03- M\iloo6b [0 20 S oo g Loate-
Lo ( | > 3¢
' ATCY nWTRE
CARO ) ro
i
I
i




P EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

wWP-+ 13535

EA 5120 0794-2

i
i
l Project Name: Fu»e i ‘aviua Project No.: Q0o 25 Date: o/ 23]
I EA Personnel: o ) S g, Purge Method: ’560) oG iley
ﬁtherfl‘ emperature/Barometric Pressure: 5__.___,_;/\ n.,  9of Time: 950
| ————————
WellNo. L0 T Well Condition: (.« a0
l Well Diameter: C; Measurement Reference: TO Q__
Well Volume Calculiations
l A. Depth to Water (f0): L. 92 D. Well Volume/t: O
B. Tatal Well Depth (ft): 7. % G E. Total Well Volume (gal) [C*D}: )¢ “‘I
' [LC._Water Column Height (f: 0.8% 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)
l Dis_solved Oxygen (mg/L)
eH (mV)
l TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSER VATIONS: Qoycgedt B, f{IY[57 9. dGgl
] \ J ' ~
l F€-03 -wPooS IS BTZY, (WTRE cko
No a vnher L ter §
i
i
|
]




' EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Fuwl “C;\ Vina Project No.: 2 G 00 3 S Date: Zy A >
EA Personnel: C SC Purge Method: { 5C01_ ba il e
Weather/T emEerature.fBaromc-:tric Pressure: S oviineg QO"’ Time: | IQ__
Well No. Lo -0 Well Condition: C/\ O G&
Well Diameter: & Measurement Reference: "T_O G
_ Well Volume Calculations
A :Depth to Water (f): S D. Well Volume/ft: 0.1
B. Tatal Well Depth (f): 786 E. Total Well Volume (gah) [C*D]: (T4 D 2D
C. Water Column Height . o) /> O F. Five Well Volumes (gal):

| Parameter

Time (min.)

Beginning

1 Volume 2 Volumes

3 Volumes 4 Volumes 5 Volumes
==‘

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH

Temperature (°C)

Conductivity (#mhos/cm)

Dissalved Oxygen (mg/L)

eH (mV)

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

G o B O 1 Gal $ (38 Al
\ 1 J J

EE-C3- wPolo

(S

BTEL  aThe

020 G RO

o P-L

1355

EA 5120 0794-2
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P EA Engineeting,
Science, and
. Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING &/=25/57

Project Name: Fuel fQem Project No.: IGeos.35. 364 ¢ T b
EA Personnel: C TV\ S C Purge Method: ’SCOJ b:i:"' r
Weather/Temperature/Barometric Pressure: Sunny qG0° Time: ¥20
Well No. Lo p-t Well Condition: Cood
Well Diameter: A Measurement Reference: TOC.
Well Volume Caleulations

A. Depth to Water (fb): H.958 D. Well Volume/ft: C.l1b
B.‘ Total Well Depth (f): 7 ("') E. Total Well Volume (gal) [C*D]: G Y 3
C.. Water Column Height (ft): 2. b 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

T¢mperaturc °C)

Conductivity (zzmhos/cm)

Dissolved Oxvgen (mg/L)

e (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
CO%N%S AND OBSERVATIONS: o collected So \mf)\'-( NASR - FF-~03-w ol

_ 9S (r OTEY NOBE Do GRo
-{,\u“j@d duolumes ~ LIIS/TT P

w19 Buodample wPM  T3I5
| ' WPN 13ag

EA 5120 0794-2




EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: F:L) ¢ | {:Ci\” il Project No.: O?q Q0 3 5 Date: 4—’/::?5
EAPersonnel: (TN S C Purge Method: AN A

)j
Weather/Temperaturc/Barometric Pressure: % o~ , 90 Time: J

/

L ®- A

Wél] No.

Well Condition: I

_2

Well Diameter:

Measurement Reference:

l

Well Volume Calculations

&Y‘\r

A. Depth to Water (ft:

D. Well Volume/fi:

B. Total Well Depth (ft): -7, Ej O E. Total Well Volume (gal) [C*D]:
. purri— . R
C. Water Column Helght (ft): F. Five Well Volumes (gal): ]
II_ _ Parameter Beginning 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes
Time (min.)
Depth to Water (ft) Jd oo
Purge Rate (gpm) NN m N /
N
Volume Purged (gal) \ \X\‘ /

o L/ ] J

Temperature (°C)

Conductivity (;smhos/cm)}

Dissolved Oxygen (mg/L)

eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):

COMMENTS AND OBSERVATIONS:

EA 51200794-2



EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: FU e L CQving Project No.: a?cd_aOG' 35.3 {Dci b Date: 6/
EA Personnel: (. O V \ S C Purge Method: ! SCO,- baley
Weather/Temperature/Barometric Pressure: Sun Yy G0° Time: & 30
welNo. L0 P13 Well Condition:  Giood
Well Diameter: BN Measurement Reference: | O C
_ Well Yolume Calculations
A. Depth to Water (ft): (D 34 D. Well Volume/ii: oy l )
B. Total Well Depth (R): .72 E. Total Well Volume (gal) [¢*D]: ]
C. Water Column Height (f1): I 3 8 F. Five Well Volumes (gal):
Parameter Beginnin__ 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes
Time {min.}
Depth to Water (ft)
Pul_'ge Rate (gpm)
Volume Purged (gal)
H

Temperature (°C)

Conductivity (umhos/cm)

Dissolved Oxygen (mg/L)

¢H (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):

COMMENTS AND OBSERVATIONS: P"‘r%*d duj LlIS]Ea 1 _PM

N ASB-F£-034PGig T35 RTE Y, TMTRE, CRO, DRO
wP-C [%QS -bUSam{OI\p lamber [iter

SloghtT Sheewn
v

EA 5120 0794-2




' ' EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Fuf \ far Ay Project No.: c;)qumf 35, 3G Ce Date: &l
EA Personnel: CIN y SC Purge Method; [SCO ',EJGI [vv
Weather/Temperature/Barometric Pressure: DN Ny ? 09 Time:
Well No. Lob- 1Y Well Condition: Ciood
Well Diameter: ; Measurement Reference: TaC

) Well Volume Calculations
A. Depth to Water (ft): G . 35 D. Well Volume/ft; Ol Lo
B. Total Well Depth ;74 (! E. Total Well Volume (al) jc*D): Ol b
C. Water Column Height (ft): [, ;L F. Five Well Volumes (gal):

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

Time (min.)
Deplh to Water (ft)
Pul"gﬁ Rate (gpm)
Volumc Purged (gal)
pH
Tcx_nperature °C)
Conducﬁviw {umhos/cm)
].Z)is:solved Oxygen (mg/L)
eH.(mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: pu r%-e& db'-«} e(dS PV Cr3 ga /

NASR-FE-03-WpPole 730 (I2Y MTBE DROGRO

EIO Sample Lo P -3 i 349

EA 5120 0794-2




P EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Fuel FCl\fl.(\’\ Project No.: o 1000 35.36%¢ Date: 2755
EAPersomnel: > € CYV Purge Method: _/S€0_ balev
:Weamerfl' emperature/Barometric Pressure: dun Ny Cioa Time:
wellNo. Lo P15 Weli Condition: __ Cro0 O
Well Diameter: 2 __ Measurement Reference: TO C
Well Volume Calculations
A. Depth to Water (ft): éﬁo D. Well Volume/ft: O Y .
B. 'fl'utal Well Depth (ft): 8% 9 E. Total Well Volume (gal) [C*Dj: g J1
C. Water Column Height ): |+ 77 F. Five Well Volumes (gal):
Parameter Beginning_ 1 Volume 2 Volumes | 3 Volg@s 4 Volumes 5 Volumes
Tirr_ie (min.)
Depth to Water (ft)
Purge Rate (gpm)
Volume Purged (gal)
pH
Temperaturc °C)
Conductivity (¢ mhos/cm)
Dis_s.olved Oxygen (mg/L)
eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: 1Ou A% ecl dv ¥ © (35 /57T PM O ‘:1&;::3 {

CEd3-wPo!l 3 T30 BTEY CRro DRo  mTBE
BZGS‘ZMP('{ wP*f& /?)L[b

EA 5120 0794-2
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EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

EA 5120 0794-2

j
|
I
l Project Name: FU{' \ go\fv»\ Project No.: (;q 000 3 S Date:("/o)s
EA Personnel: pRAS ) C \l Purge Method: N A
' Weather/T emperatl_{c/Baromen'ic Pressure: LN 'f; o 9 o° Time;
= o
' Well No. N p' 1= Well Condition: C‘»OG d)
Well Diameter: =Q_ Measurement Reference: __ ",-bc
' Well Volume Calculations
A, _Dcpth 10 Water (ft: A \8 N D. Well Volume/ft:
. B. Total Well Depth (ft): 71.%9 E. Total Well Volume (gal) [C*D]:
C. Water Column Height (ft): “—_“__________ F. Five Well Volumes (gal):
i - _
| Parameter Beginnin 1 Volume 2 Volumes | 3 Volumes | 4 Volumes I 5 Volumes |
' Time (min.)
Depth to Water {ft)
B |euerecen ~_ 1M\
Volume Purged (gal) \\\ \ \H‘ 1
e = -
Temp_eramre 6(%]
. Conductivity (umhos/cm)
Dis_solved Oxygen (mg/L)
l eH (mV)
TOTAL QUANTITY OF WATER REMOVED (gal):
: COMMENTS AND OBSERVATIONS:
i
!
I
|
|




EA Engineering,
e
. Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

EA 5120 0794-2

—_— —  —————————— ————— T~ " e e ——
‘ Project Name: FU ¢ % Y WA Project No.: C‘/{/[ e 55 Date: [Q/Q;j
EA Personnel: C, \/ ) S C Purge Method: AJ )A(
Weather/Temperature/Barometric Pressure: 5 " IR Time:
y e = Sunoy ]
' Well No. (o O-177 Well Condition: (009 “
Well Diameter: 2 Measurement Reference: 'TOQJ "
' Well Volume Calculations
A. Depth to Water (ft: (ﬂauu\ D. Well Volume/ft:
-,
' B. Total Well Depth (): B - {O E. Total Well Volume (gal) [C*D]:
C._Water Column Height (f): - F. Five Well Volumes (gal):
I! ‘ Parameter I Begggg 1 Volume 2 Volumes 3 Volumes | 4 Volumes 5 Volumes
. Time (min.)
Depth to Water (ft)
I Purge Rate (gpm) - N\
- [
!
Volume Purged (gal) (\\ [l \/
' 3
. pH \ ) \ l
Temperature (°C)
' Conductivity (umhos/cm)
Dissolved Oxygen (mg/L)
i eH (mV) _ _ ]
R — — T
TOTAL QUANTITY OF WATER REMOVED (gal):
-l COMMENTS AND OBSERVATIONS:




EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

.
Rroject Name: ?u‘«” \ r%—a\f LA Project No.: (9 4&06' %5 Date: {;Q 5
EA Personnel: SC O\ Purge Method: AN A
Weatherfl‘ emgeramrclBaromzzuic Pressure: 7 jﬁ\n N q 0° Time:

WellNo. WO P- (¥ Well Condition: (00 |

Well Diameter: ; Measurement Reference: | O _ __l‘
, Well Volume Calculations

A. Depth to Water (fi: (;Q/u-\ D. Well Volume/ft:

B. Total Well Depth (fi): L -‘Jl.o :.1 E. Total Well Volume {gal) [C*D]:

C. Water Column Heighl (fty: —_— - F. Five Well Volumes (gal):

Time (min.)
Dépth to Water (ft) e S VY
Pﬁrge Rate (gpm) N (/ N\ /
S——— RN
B N |

Témperaturc °C)
Conductivity (zmhos/cm)
Di;solved Oxygen (mg/L)

L cH(mV) _ _

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

EA 5120 0794-2




EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: FUQ \ Farwa Project No.:a‘f (9@*3 33706 Date; 620
EA Personnel: 564_(.) \J Purge Method: ISCQL bCi Je v

Weather/Temperature/Barometric Pressure: Sinn R ?OG Time:

WellNo. (v P~ C? Well Condition; C\O ccg
Well Diameter: o/l Measurement Reference: TOC,

Well Volume Calculations

A, Depth to Water (ft): 5’ L! O D. Well Volume/fi: 6 i [ (D
B Total Well Depth (8 7.9 &

C. Water Column Height () & 58

E. Total Well Volume galy [c*D]: O 1 [
F. Five Well Volumes (gal):

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

Time (min.)

Purge Rate (gpm)

Volume Purged (gal)

pH

Temperature (°C)

Conductivity («mhos/cm}

Digsolved Oxvygen (mg/L)
eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: _‘ou rg@ D yolcnmel idS PoA O % 3q I

FEp3-Whold 433 bTLr MIBE, &40 Heg
_b,aﬁam‘pL*c wb-@ 71335

EA 5120 0794-2 '
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P EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: FU o\ Fav i Project No.: 24600 33, 3676 Date:lr(d
EA Personnel: C'_,D‘\f4 S c ‘

Purge Method:  [SC0  balev

Weather/Temperature/Barometric Pressure: Sonny 9o C Time:

. =

. . ‘-__ 4_—ﬂ~“-T
Well No, W P-20 Well Condition: Crood -

Well Diameter: Q

Measurement Reference: TO C

‘Well Volume Calculations

D. Well Volume/ft: OGollo

A. Depth to Water (ft): b Yo
B. Total Well Depth (ft): ~7. 70

E. Total Well Volume (gal) {C*D}: O 2 |
F. Five Well Volumes (gal):

C. Water Column Height (ft): e ?3 O

.
] Parameter Beginning | Volume 2 Volumes 3 Volumes | 4 Volumes

Time (min.)

Purge Rate (gpm)

Volume Purged (gal)

H

Temperature (°C)

Conductivity (wzmhos/cm)

Dissolved Oxygen (mg/L)

cH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: puvgedt 2 Vo T CIS/TY PV 074l

e ——r

NASB-FE~03~weal}  §35 RTEX WTRBE GRo ROo
'szo‘Samio\\o LoP-P 1 330

EA 5120 0794-2

‘. Depth to Water (ft)




EA Engineering,
Science, and

Technoiogy

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

|
i
! __
iject Name:  Fuel  Foiews Project No.: C;) (D0 ‘3~S Date: (AU
I EA Persomnel: (T, SC Purge Method: DT (01~ -
‘ 2
. Wcatherfl‘ emperature/Barometric Pressure: ;&m I~ k? 8’0 Time:
Well No. HY Well Condition: Cioed
' Well Diameter: & __| Measurement Reference: 1O Q___z
| Well Volume Calculations
l A. Depth to Water (R: 541 D. Well Volume/ft: LY
B. Total Well Deph | 905 E. Total Well Volume (gal) [C*D]: |+ G
" C. Water Column Height (R): [1. Y F._Five Well Volumes (gal): |
' S—
L Parameter Beginning | 1 Volume J 2 Volumes | 3 Volumes ! 4 Volumes | S Volumes
Ee (min.) ¢ 37 164X T945 Q 477

Depth to Water (D 2.4 l % (20 3 0{0"{ 3.71
Purge Rate (gpm) T O ! ‘—r O 7 Z
Volume Purged (gal) '_'_‘ ;L L{ ' b

H L) | 880 |64b | S,46
Temperature (°C) 8‘ 3L0 /3‘201 Ialql'{ Ig.%
.Co:nductivity («mhos/cm) / 2 ;) 3 5 (o- 6 6%'.

5.0
Dissolved Oxygen (mg/L) () A % 3; . L‘q 9: %
(8

|

|

i

!

| )
p lpeo />0 125 laa]
|

|

|

|

i

TOTAL QUANTITY OF WATER REMOVED (gal): Ei ) N
COMMENTS AND OBSERVATIONS: . s NAS B-FF-83-mMwooY

5

EA 51200794-2




EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

EA 5120 0794-2

|
A _Prqigct Name: g)f G Z I Project No.: 6 57(000' %S Datc:(ﬂﬂ-y{
I EA Personnel: _C,ﬂ)l % C Purge Method.; l(_'y_; ((ka‘
. Weather/T cmgcraturc/Baromctjric Pressure: Sphny . @o Time: / [0
l‘ Well No. 49 Well Condition: (A ]
Well Diameter: tl MeasurementBiﬂ:rence: ,@C, l
' | Well Volume Calculations
A. Depth to Water (fi: b.oY D. Weil Volume/fi: O,
l B. Total Well Deph (). {41 20 E. Total Well Volume (gal) [C*D]: |
] L C. Water Column Height (f): J{_Q.J (o F. Five Well Volumes (gal):
l L_ _ Parameter Begg'nm'ng- | 1 Volume | 2 Volumes | 3 Volumes | 4 Volumes I 5 Volumes_:
i [ Time min) HOQ | 11es | (167 | 410q | it
Depth to Water (! ,/2"0“{ 2.9 19,1 | 550 {1698
I Purge Rate (gpm) - 6) \,5___0;5 36‘5 O '5
Volume Purged (gal) — ( 2 2 4
-. o bse 5771593 | (.04 6.1
d Temperature (°C) 76?2 (LAY /04 { /0L8’-l /0.6 o
I Conductivity (.mhos/em) QQQ (07-7 ‘(30‘ q { 37_{9 / 4{0. [
Dissolved Oxygen (mg/L) GH) 112D L8 | 174 1.7
I eff(mV) (50 82 | 5L | 98 /113
TOTAL QUANTITY OF WATER REMOVED (gal): 5
‘ COMMENTS AND OBSERVATIONS: Ml 0O0% s
|
|
|
i




EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: L | % LA Project No.: &CEW B S Date:[x/o? V
EA Personnel. C \TU = S C Purge Method: b-’{( (v
Weather/Temperature/Barometric Pressure: S 80 Time: ,"'."'02(@
ﬁNo. i 5 ] Well Condition: C&O’ OCQ
Well Diameter: .:) Measurement Reference: ?C
| Well Volume Calculations
A Depthto Water (f: ), 22 D. Well Volume/ft: 0.1
B. Total Well Depth i)y | . (O E. Total Well Volume (gal) [C*D}: (.77
C. Water Column Heiggt (ft): / Q 7 g F. Five Well Volumes (__g@:ﬁ__ _
- =
|.L_ Parameter Beginnin 1 Volume [ 2 Volumes | 3 Volumes | 4 Volumes | 5 Volumes
Time (min.) a4 | 11249 TELRRES
Dgplh to Water (ft) 6\36;1 §‘6 ’ 5 ’ﬁ b . Ol
Purge Rate (gpm) T G O] O l7
Volume Purged (gal) — / ; _7 3 L{ 6» l
o 597 |652 |GHD |bag
Temperature (°C) /O'/O ] ’{7 /OCii IO(O—/L{
Conductivity (amhos/cm) 747 (L2 1972 575
Dissalved Oxygen (mg/L) 2 -/5 B | D\ Boq 3-0 l
eH (mV) 357 1453 243 |40
TOTAL QUANTITY OF WATER REMOVED (gal): 2
COMMENTS AND OBSERVATIONS: I oo9g (14 o
e

EA 51200794-2
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—|

|
| EA Engineering,
Science, and
. Technology
l FIELD RECORD OF WELL Gi._U___G_ING, PURGING, AND SAMPLING
frqimt Name: Foae\ FCi‘r AR Project No.: %&0035 Date: b2 Y4
l EAPersomel: 0 N, DY C Purge Method: by {o ¢
l Weather/T emgeratm-efBarom)e_uic Pressure: é Oo Sun Ny _ Time: & |
' Well No. i"“! Well Condition: c\csocy —_I—|
- Well Diameter: -(-2 Measurement Reference: TOC/ ’
‘ B =
I : Well Volume Calculations
A.DepthtoWater (. o 15 D. Well Volume/it: 0, LG
'I B. Total Well Depth (£): } b ! { !j E. Total Well Volume (gal) [C*D]: { 5
.i C. Water Column Heighi(ft): 6f . 5 7 F_Five Well Volumes (gal): ! |
I' L Parameter _L Beginning | 1 Volume | 2 Volumes | 3 Volumes | 4 Volumes | 5 Volumes
' Time (min.) F15 9 1822 lgaY YR
g Depth to Water (ft) L7775 1,499 7202 (696 L9/
I Purge Rate (gpm) - 6 ! Lf 6r5_ d. B 6<B
Vqlume Purged {gal) T [ '5 3?: 6 L'I 5 [9 O
1 5.2% 1957 155% 15,32 |5.4]
v Temperature (°C) %'¢3 1838 [O.7Lf ,O.éLf [058
Conductivity (mhos/om) 208 [ (431 1 YT (444 |5 |
' Dissolved Oxygen (mg/L) o571 | A3 | .25 130 1.3
l ¢H mV) 277 297 | A&7 257 IXFO
e sl s mSMSp
I
I
i
l,




EA Engineering,
Sclence, and

Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

fmject Name: Fu%’\ %YW‘\ Project No.: Q 6(.060 55 Date:é/o)‘n’ﬁ' jl
EA Personnel: Cj \JJ, SC, Purge Method: bqt[‘é'("

Weather/Temperature/Barometric Pressure: Sun e, G 0®
[ >

Time:
Well No. 14 Well Condition:
| Well Diameter: é Measurement Reference: 1

Well Volume Calculations

A. Depth to Water (ft: D. Weil Volume/ft:

B. Total Well Depth (ft): E. Total Well Volume {gal) [C*D]:

C. Water Column Height (ft):

F. Five Well Volumes (Eal):

l , Parameter Beginni 1 Volume | 2 Volumes | 3 Volumes

Time (min.)

4 Volumes 5 Volumes

Depth to Water (ft)

Purge Rate (gpm}

Volume Purged (gal)

pH

Temperature (°C)

Conductivity (wmhos/cm)

Dissolved Oxygen (mg/L)
eH (m

AN DU E—

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: _ 2O =22 W‘[m -

— =

RO, S oV ne
f 1 L S

|

EA 5120 0794-2
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EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

TOTAL QUANTITY OF WATER REMOVED (gal):

Project Name: F)t \ ?C,\[W\ Project No.: O/J FloCO 35 Date: JJLCQ b
EA Personnel: C 3N v % C Purge Method: Daile
Weather/Temperature/Barometric Pressure: é Uh D"i; 8 d . Time: {0Y lj
‘é\fell No. 5 6 Well Condition; @Odﬂ “
Well Diameter: & Measurement Reference: ’FO g ‘Al
Well Volume Calculations
A. Depth to Weter (A L.JdY D. Well Volume/ft: 0.1
B. Total Well Depth (8): __lo/ 30 E. Total Well Volume (gal) [C*D]: | [ 7
C._ Water Column Height (f): _LO_ 00 F._Five Well Volumes (gal): |
Il Parameter Beginning | 1 Volume 4 Volumes | 5 Volumes |
Time (min.) o | 047 | ¢ 47 | 051
DbpthtoWater(ﬁ_) Q-Aq é')ﬁ é.Bg 6’50
Il Purge Rate (gpm) — @7?) 0\? 0 8
Volume Purged (gal) — [.G 3.2 |47
pH € o0l S 77 5% |5.5Y9
Temperature (°C) % .% ”-97 ”..OS IO.?“’
Conductivity (umhosicm) D443 457 |48 |[44.L
Dissolved Oxygen (mg/L) 0 ~5"’l 9 . '-{8 f 5 7 2 ._5 { ‘
eH (mV) o) 2 197 { SQ =/5j °

COMMENTS AND OBSERVATIONS:

b
£.03- Mwao”]

1085

-]
—
|

EA 51200794-2




EA Engineering,
Science, and
Technology

~ FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING
Project Name: ?’\J e\ 921 A Project No.: 07 iteel 35 Date: (fa‘)’f
EA Personnel: C/ :[ \J . SC— Purge Method: 65: 1l

I |l Weather/Temperature/Barometric Pressure: <50 v v 80 Time: {00
| g — 1 ———

Well No. (/B Well Conditon: (<3 CQ

Well Diameter: ;2 Measurement Reference: [ C{L
mﬂ

Well Volume Calculations
A. Depth to Water (f: 5.A49 D. Well Volume/ft: Oty
B:. Total Well Depth &) /210 E. Total Well Volume (eal) [C*D}: <o
| c. Water Column Height f): ol F. Five Well Volumes (gal):

- Parameter Beginni 1 Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes '

) Time (min) oo | 003 oo |00

Depth to Water () 529 |8.40 5952 [5.bf

Purge Rate (gpm) — 0 ! Y Q' ‘{ 4] "Z

Volume Purged (gal) — l. 2 2 M 3. (0

pi 628 552 (.00 607

Temperature {°C) [O nCPS /'?“fz /3-/2 /343?

Conductivity (umhos/cm) ! 7Y (l 3: ? / l gt 7 { l [, a

Di;solved Oxygen (mg/L) 6‘(9‘{ (s 3 / 1-6 (ﬂ l, 3 ‘f

eH (mV) G 3 /63 103 |96

TOTAL QUANTITY OF WATER REMOVED (gal):

COMMENTS AND OBSERVATIONS: O3~ MLoOOS [{-]i

EA 5120 0794-2




EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

i
|
|
I~ I-":roject Name: e feonn Project No.: IS0, 35 ' Date:] 39
EA Personnet: (3 V| SC Purge Method: ba s
I | Weatherfl" emperature/Barometric Pressure: onn O Time: 0(8
I‘ Well No. b Well Conditon:. ~ Cucsadd "
Well Diameter: oo Messurement Reference: | O “
l Well Volume Caleulations
T A. Depth to Water (f: 4,33 D. Well Volume/fi: o
i B, Total Well Depth (f0): lb,F @ E. Total Well Volume (gah [C*D]: | . &2
- C, Water Column Height (®): 7 4% F. Five Well Volumes (gal) |
l [ _ Parameter Beginni 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes
| [ lot§ [ 162b [1028 11030 {632
Dépmto Water () 122 5725 19.83 | 4.l [9.6& 9/77
l Purge Rate (gpm) — 102 00 Ao Cip
Volume Purged (gal) —— 2 1A |3k [4F
I pH S %o 15387 19560 |54 |55
Temperature (°C) M “'L‘JS C}‘—[B Cf /52 Q,SQ\
l‘ Cﬁnductivity (mhos/cm) 1o = L3 3» 6’6«(0 {3, L, é 4, 5
Dissolved Oxygen (mg/L) SOH 37 | 3431349 |3.29
i eH (mV) 92 1281 |13/ 321 333 |
' TOTAL QUANTITY OF WATER REMOVED (gal): :
COMMENTS AND OBSERVATIONS: FE-C3 - RMiooois 1035
| —
I_ EA 5120 0794-2
|
|
|




|

|
l —v 4 i
I . Technology
FIELD RECO___I}D OF WELL GAUgNG, PURGING, AND SAMPLING
I’ Préject Name: FU < | =3 W~ Project No.: Q;q @01 55 Date:é/& L/
) EA Personnel: CTN, SC Purge Method: Dcc ey
I Wgather/'l' emperature/Barometric Pressure: S un Y"ﬁ'. : ?OO Time: 6—80 |
l Wéell No. My -d [/ Well Condition:
Well Diameter: % Measurement Reference:
l' | Well Volume Calculations
A. Depth to Water (ft: 2.4 D. Well Volume/: A"
l B. Total Well Depth (ft): 7.90 E. Total Well Volume (gal) [c*D): O - HO
C._ Water Column HeiML__&_Lf_?__—F.FMVeH Volumes (gal): ]
l |I , Parameter | Beginning 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes 'I
| ime (min.) S50 |86 T84 (9506
Depth to Water (ft) 4 |29 |52} [B.42
Pu}ge Rate (gpm) R @"?D O - 2_ 6 A
Volume Purged (gal) — S~ '5_ .O (.5
pH 4S5 I15M |59.60 (550
Tcmperature(“C) /B.Lrb 13- 3/ 13.1.-7 130’
Conductivity (1:mhos/cm) } (9 / j‘f / 55 I 5‘0
Dissolved Oxygen (mg/L) R.33 16.92 610 .0
| cH(mV) 3.7 | 2%F 2064 2@5
TOTAL QUANTITY OF WATER REMOVED (gal): _ ll
COMMENTS AND OBSERVATIONS: TE-0B-MWAd s 00

EA 5120 0794-2

I‘




EA Engineering,
Sclence, and
Teachnology

- FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING
Project No.: CS) CEC”OG‘ 3 S Date: 6{34 "
EA Personnel: () U SC

Purge Method: bq A v II
Wealherfl’cmgamre/Baromemc Pressure: SUV\V\; %Oo Time: 9(3 “

Well No. n/ 3 Well Condition: :l%@' &)OCQ |I
| Well Diameter: Measurement Reference: } o< "
Well Volume Calculations

D. Well Volume: oY
E. Total Well Volume (gal) [C*D): O . 8 (9

Proiec.t Name: FU V3 % AV

0_)

9.)

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

~ 3

C. Water Column Height (®): 0+ "/ F. Five Well Volumes (gal):

: _ Parameter Beginnin 1 Volume 2 Volumes | 3 Volumes | 4 Volumes 5 Volumes
Timme (min) qite AUY | 92] |92 |76 H
Depth to Water (f) L2 .34 | [.34 |6.3% |b.3% |
Purge Rate (gpm) — O""ﬁ g, 7 6 % O‘ 5 “
Volume Purged (gal) - -—!' ,;l ' 3 l'{ "
” 537 |Se_|S5H0 (523 |5.34 ||
Tempersture (°C) /0.3 | 437 [1345 1354 /1370
Con&ucﬁvi:y (umhos/om) 535 | 489 |Sll |83 1 1524

W | Ditved Oxygen (mgl) 371140 (4.7 |4.85 | 480
eH(l;nV) 34 3l 13 343 | 356

NALI-OD CE-CR-MOHCOS

EA 5120 0794-2

TOTAL QUANTITY OF WATER REMOVED (gal): 6
’ COMMENTS AND OBSERVATIONS:

MW X0 (

-



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 WPO011
WP-13 WP012
WP-14 WPO16
WP-15 WP015
WP-19 WP014
WP-20 WPO13
TRIP BLANK TRIP BLANK
RINSE BLANK WP-RBI




o {
EA Laboratories . ‘ 19 Loveton Circle

T : Sparks, MD 21152
Telephone: 410-771-4920
Fax: 410-771-4407

®
m July 31, 1997

Mr. Mike Battie

EA Engineering, Science, & Technology, Inc. ~————
3 Washington Center “RIVED
Newburgh, NY 12550

Re: NAS Brunswick-Fuel Farm (29600.3 5)

£ incert i T
a Engincering, Seiance, § Tehalemy, bhe, |

Nawb'_.'rg!‘?. 5Y 1255
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 this
date.

Sincerely,

Dawrnd d 64“’”’“"""/ /01

Mary E. Asper
Laboratory Project Manager

enclosure
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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.

: NASB-FF-03-WPRB1 9706974
l 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
l NASB-FF-03-WP007 9706981
NASB-FF-03-WP008 9706982
l 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
l NASB-FF-03-WP014 9706989
NASB-FF-03-WP015 9706990
NASB-FF-03-WP016 9706991
l 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 (Tabie 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; 29600.35 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 anaiytes 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-WPQ05 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-WP011 (3X) were analyzed at a dilution 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.

o 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 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-WP011 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:

o 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) analysis 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 fizel 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 Engineering 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,

“Daue é\ 6@«%4..., /m_ 31 July 1997

Mary E. Asper, Laboratory Project KManager




TABLE 1. ORGANIC ANALYSIS DATA QUALIFIERS

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

TRorJ

D

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 voleme
is the protocol-specified finai volume. If a 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 aiso adjusted for percent moisture. For example, if the sample had 24% moisture and a 1-to-10 dilution factor, the
soil sample quantitation {imit 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 (roundad 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 haif 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 estirnated value. This flag is used under the following circumstances: 1) when estimating a concentration for tertatively
identified compounds where 2 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 reparted 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 I, 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/uLL 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 ar "E” on Form I for the original analysis, Ifthe 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 [. The Form I for the diluted sampie will have the "DL" suffix appended to the sampie 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 seerch. It is applied to ail 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".




2. CHAIN OF CUSTODY
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| o1 p ﬂ/w& ‘ 47&71 Y Q6(0 Aed 2o ' Puro.Y( UPS)
Cooler Tompdzl_C_pH:fYes | JNo Commerts: ('] = / ) Custody Sealsfintdct [ ¥es [ |No Hand Carried
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3. ORGANIC DATA




A. Volatiles




. 1A Client ID No.

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: VG7I121F.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
., j m&p-Xylenes 1 U
95-47-6 0-Xylene 1 U

FORM | VOA




1A Client ID No.
VOLATILE QRGANICS ANALYSIS DATA SHEET
WP001
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EA ENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706975
Sample wtivol: 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
Soil Extract Volume: {ut) Soil Aliquot Volume: {uL)
Concentration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl 1-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

v R e uWl & uE U .
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l 1A Client 1D No.

VOLATILE ORGANICS ANALYSIS DATA SHEET
WPRQ02
lLab Name: EALABORATORIES Report#: 970932
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
.Matrix: (soiliwater) WATER Lab Sample ID: 9706976
Sample wi/vol: 5.0 (g/mL) ML : Lab File ID: VG7i156F.D
'.Level: (low/med) Date Received: 8/27/97
% 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: (ut)
: Concentration Units:
GAS No. Compound {ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
' 71-43-2 Benzene 3
108-88-3 Toluene 13
100-41-4 Ethylbenzene 81
I j mé&p-Xylenes 350
) §5-47-6 o-Xylene 100
l FORM | VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
WP003
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EAENG Case No.: Method: 8020 SDBG No.:
Matrix: (soil/water) WATER Lab Sample 1D:; 9706977
Sample wifvol: 5.0 {g/mL) ML Lab File ID: VG7I142F.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
mé&p-Xylenes 1 U
95-47-6 0-Xylene 1 U
FORM 1 VOA
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l 1A Client ID No.

VOLATILE ORGANICS ANALYSIS DATA SHEET
WP004
I Lab Name: EALABORATORIES Report#: 970932
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
.Matrix: (soil/water) WATER Lab Sample iD: 9706978
Sample wt/vol; 5.0 (g/mL) ML Lab File ID: VG7I157F.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: (uL) Soil Aliquot Volume: (uL)
' Concentration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
. 1:634—04-4 Methyl t-Butyl Ether 1
' 71-83-2 Benzene 3
108-88-3 Toluene 10
100-41-4 Ethylbenzene : 94
. f m&p-Xylenes 420
] 95-47-6 o-Xylene : 110
I FORM | VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
WP005
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: {soil/water) WATER Lab Sample ID: #9706979
Sample wifvol: 5.0 (g/mL) ML Lab File iD: VGT7I339E.D
Level: (low/med) Date Received:
% Moisture: notdec. - Date Analyzed: 7/24/97
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 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

" T Bl AR R W =k ) T we W .
: . It




l

1A Client |D No,
VOLATILE ORGANICS ANALYSIS DATA SHEET
WP008
Lab Name: EA LABORATORIES Report#: 970832
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID; 9706980
Sample wi/vol: 5.0 (o/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: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliguot 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

ﬁ m&p-Xylenes 1 U
9;5—47-6 o-Xylene 1 U
FORM | VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
WP007
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID; 9706981
Sample 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
Sail Extract Volume: (uL) Soii 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

' 4 - - - .
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l 1A Client ID No.

VOLATILE ORGANICS ANALYSIS DATA SHEET
WP008
I Lab Name: EA LABORATORIES Report#: 970932
" Lab Code: EAENG Case No.: Method: 8020 SDG No.:
' Matrix: (soilfwater) WATER Lab Sample |D; 9706982
¥ Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7H30F.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)
‘ Coencentration Units:
CAS No. Compound {ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Buty! Ether 1 U
l 71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
l _ m&p-Xylenes 1 U
95-47-6 0-Xylene 1 U
l FORM | VOA




1A Client 1D No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
WP009
Lab Name: EA LABORATORIES Report#: 9700832
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample |D: 8706983
Sampie witvol: 5.0 (g/mL) ML Lab File ID: VG7I131F.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 Aliguot 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 55
108-88-3 Toluene 1500 E
100-41-4 Ethylbenzene 1000 E
m&p-Xylenes 4500 E
95-47-6 o-Xylene 2400 E
FORM | VOA
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l 1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
WP009DL
I Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EA ENG Case No.: Method: 8020 SDG No.:
' Matrix: (soil/water) WATER Lab Sample I1D: 9706983DL
¥ Sample wiivol: 5.0 {g/mL) ML Lab File ID: VG7I1151F.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:
l CAS No. Compound (ug/L or ug/Kg) ug/L Q
1634-04-4 Methyl t-Butyl Ether 20 U
I 71-43-2 Benzene 73 D
108-88-3 Toluene 1700 D
100-41-4 Ethylbenzene 1100 D
j m&p-Xylenes 5600 D
' 95-47-6 o-Xylene 2900 D
l FORM | VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
WP010
Lab Name: EA LABORATORIES Report#: 974932
Lab Code: EA ENG Case No.: Method: 8020 SDG No.:
Matrix: (soilfwater) WATER Lab Sample ID: 9706984
Sample wt/vol: 5.0 {g/mL.) ML Lab File ID: VGT7I141F.D
Level: {low/med) Date Received: 6/27/97
% Moisture: not dec, Date Analyzed:  7/8/97
GC Column: DB-VRX ID: 045 (mm) Ditution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: {uL)
Concentration Units:
CAS No, Compound {ug/L or ug/Kg) uo/t. Q
1634-04-4 Methyl t-Butyl Ether 1 )
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
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l 1A Client ID No.
. VOLATILE CRGANICS ANALYSIS DATA SHEET
WPXD1
| Lab Name: EA LABORATORIES Report#: 9709322
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
'Matn'x: (soilfwater) WATER Lab Sample ID; 9706985
Sample wt/vol: 5.0 {g/mL) ML Lab File iD: VG71133F.D
lLeveI: {low/med) Date Received: 6/27/97
W % Moisture: not dec. Date Analyzed:  7/8/97
‘GC Columin: DB-VRX ID: 0.45 {(mm) Dilution Factor: 1.0
® Soil Extract Volume: e w 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 0
100-41-4 Ethylbenzene 1 9]
j mé&p-Xylenes 1 U
95-47-8 o-Xylene 1 U

L {

]

FORM [ VOA




1A Client 1D No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
WP011
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soilfwater) WATER Lab Sample ID: 9706986
Sample wi/vol: 5.0 (g/mL) ML Lab File ID: VG7I155F.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: (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 2
71-43-2 Benzene 220
108-88-3 Toluene 5400 E
100-41-4 Ethylbenzene 72
ma&p-Xylenes 270
85-47-6 0-Xylene 65
FORM | VOA
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' 1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
WP011DL
I Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EAENG Case No.: Method: 8020 SDG Nao.:
. Matrix: (soil/water) WATER Lab Sample 1D: 9706986DL
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7I154F.D
'Level: {low/med) Date Received: 6/27/97
2 % Moisture: not dec. Date Analyzed:  7/9/97
.GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 20.0
1 Soil Extract Volume: {ub) Soil Aliquot Veolume: (uL)
; Concentration Units:
l CAS No. Compound {ug/L or ug/Kg) ug/L Q
‘ 1634-04-4 Methyl t-Butyl Ether 20 U
l 71432 Benzene 340 D
. 108-88-3 Toluene 6700 D
100-41-4 Ethylbenzene 92 D
' m&p-Xylenes 370 D
95-47-6 o-Xylene 110 D
l FORM | VOA




1A Client 1D No.
VOLATILE CRGANICS ANALYSIS DATA SHEET
WP012
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EA ENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID; 9706987
Sample wt/vol: 5.0 {g/mL) ML Lab File ID; VG7I145F.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:
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 12
108-88-3 Toluene 270
100-41-4 Ethylbenzene 3
mé&p-Xylenes 12
95-47-6 o-Xylene 3
FORM | VOA
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' 1A Client 1D No.

VOLATILE ORGANICS ANALYSIS DATA SHEET
WP013
I_Lab Name: EA LABORATORIES Repori#: 970932
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
.Mairix: (soiliwater) WATER Lab Sample ID: 9706988
"Sample wt/vol: 5.0 {g/mL) ML Lab File ID: VG7!148F.D
|Leve1: (low/med) Date Received: 86/27/97
~ % Moisture: not dec. Date Analyzed:  7/9/97
lGC Column: DB-VRX ID: 045 (mm) Dilution Factor; 1.0
‘Soil Extratt Volume: (ub) Soil Aliquot Volume: (ub)
Concentration Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q
1:634-04-4 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

.




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
WP014
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706989
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7i147F.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 4
100-41-4 Ethylbenzene 1 U
mé&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
FORM [ VOA
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I 1A Client ID No.

. VOLATILE ORGANICS ANALYSIS DATA SHEET
WP015
lLab Name: EA LABORATORIES Report#: 970932
" LabCode: EAENG Case No.: Method: 8020 SDG No.:
lMatrix: (soiliwater) WATER Lab Sample ID: 9706980
‘Sample wi/vol: 5.0 {g/mL) ML Lab File ID: VG71149F.D
lLeveI: (low/med) Dale 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 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 0-Xylene 1 U

FCRM | VOA




1A Client ID No.
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 |D: 9706991
Sample wi/vol. 5.0 {g/mL) ML Lab File ID: VG7I1150F.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: {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
mé&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
FORM I VOA
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l 1A Client ID No.

VOLATILE ORGANICS ANALYSIS DATA SHEET
TRIP BLANK
l Lab Name: EA LABORATORIES Report#: 970932
™ LabCode: EAENG Case No.: Method: 8020 SDG No.:
.Matn‘x: (soiliwater) WATER Lab Sample ID: 9706992
" Sample wifvol: 5.0 {g/mt) ML Lab File ID: VG7i120F.D
I Level: (low/med) Date Received; 6/27/97
% Moisture: not dec. Date Analyzed:  7/7/97
l GC Column: DB-VRX ID:  0.45 (mm) Dilution Factor: 1.0
Soil Extract Volume: {uL) Secil 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
l 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
VBLKO
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matix: (soillwater) WATER Lab Sample ID: VB707075
Sample wifvol: 5.0 (g/mL) ML Lab File ID: VGTIM16F.D
Level: (low/med) Date Received:
% 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 (ua/L or ug/Kq) 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
m&p-Xylenes 1 U
95-47-6 0-Xylene 1 U
FORM | VOA
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I 1A Client ID No.

VOLATILE ORGANICS ANALYSIS DATA SHEET
VBLKO02
‘ ltab Name: EALABCRATORIES Report#: 970932
-.ab Code: EAENG Case No.: Method: 8020 SDG No.;
I\'!atrix: (soiliwater) WATER Lab Sample 1D: VB707083
Sample wi/vol: 5.0 {g/mL) ML Lab File ID: VG7I140F.D
':evelz (low/med) Date Received:
% Moisture: not dec. Date Analyzed:  7/8/97
EC Column: DB-VRX 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
l 71-43-2 Benzene 3 U
108-88-3 Toluene 1 U
. 100-41-4 Ethylbenzene 1 U
I ' mé&p-Xylenes 1 U
95-47-6 o-Xylene 1 U

o

FORM | VOA




1A Client ID No,
VOLATILE ORGANICS ANALYSIS DATA SHEET
VBLK03
Lab Name: EA LABORATORIES Report#: 970932
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample |D: VB07246
Sample wi/vol: 5.0 {g/mL) ML Lab File ID: VG71338F.D
Level: (low/med) Date Received:
% Moisture: not dec. Date Analyzed: 7/24/97
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 ]
mé&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
FORM | VOA
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B. TPH-Gas




VOLATILE COMPOUNDS

1A EPA SAMPLE NO.

ORGANICS ANALYSIS SHEET

WPRB1
lab Name: EA LABS Contract:NAS BRUNSWICK
ab Code: EAENG Case No:4217 SAS No: SDG No:
iatrix: (soil/water)WATER Lab Sample ID: 9706974
ample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J325
.evel: (low/med) LOW Date Received: /7
Moisture: not dec. Date Analyzed: 07/08/97
!C Column:RTX1 ID:0.53 (mm) Dilution Factor: 1
Ioil Extract Volume: (uL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS
| CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
’ ————————————————— TPH 25 (U
1
i
i
i
1
i
i
FORM I VOA 3/90




1A

EPA SAMPLE NO. I

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

WPOO1 l l
Lab Name: EA LABS Contract:NAS BRUNSWICK
Lab Code: EAENG Case N0:4217 SAS No: SDG No: l
Matrix: (soil/water)WATER Lab Sample ID: 9706975
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: vD4J326 I
Level: (low/med) LOW Date Received: / 7/
% Moisture: not dec. Date Analyzed: 07/08/97 .
GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1
Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)l
CONCENTRATION UNITS
CAS NO. COMFOUND (vg/L or ug/Kg) ug/L Q l
----------------- TPH 260 I ’
i
i
i
i
i
]
]
i
i
FORM I VOA 3/90 I
i
|
. —




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

' WP0OO2
ab Name: EA LABS Contract:NAS BRUNSWICK
ab Code: EAENG Case No:4217 SAS No: SDG No: ‘
iatrix: (soil/water)WATER Lab Sample ID: 9706976
mple wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J359
!:velz (low/med) LOW Date Received: / /7
Moisture: not dec. __ Date Analyzed: 07/09/97
!c Column:RTX1 ID:0.53 (mm) Dilution Factor: 5
.oil Extract Volume: _ (uL) Soil Aliquot Volume: _ (uL)
CONCENTRATION UNITS
' CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
‘ ----------------- TPH 4200 I l
i
1
1
i
1
1
1
]
i
' FORM I VOA 3/90
I
]




1A EPA SAMPLE NO. l
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: / 7/
% Moisture: not dec. Date Analyzed: 07/09/97 l
GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1
Soil Extract Volume: A_____ (ul) Soil Aliquot Volume: (uL)l
CONCENTRATION UNITS
CAS NO. COMPQUND (ug/L or ug/Kg) ug/L Q l
----------------- TPH 130 | l
i
1
i
i
i
]
i
|
]
FORM I VOA 3/90 l
I
i




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

WP004
'ab Name: EA LABS Contract:NAS BRUNSWICK
ab Code: EAENG Case No:4217 SAS No: SDG No: _
iatrix: (soil/water)WATER Lab Sample ID: 9706978
ample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J365
level: (low/med) LOW Date Received: / /
Moisture: not dec. __ Date Analyzed: 07/09/97
!c Column:RTX1 ID:0.53 (mm) Dilution Factor: 5
.oil Extract Volume: _ (uL) Soil Aliquot Volume: _ (ul)
CONCENTRATION UNITS
l CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
’ ----------- ———— TPH 16000 ‘ l
]
i
i
i
1
i
i
i
i
I FORM I VOA 3/90
i
]




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

WPOO5 l .
Lab Name: EA ILABS Contract:NAS BRUNSWICK
Lab Code: EAENG Case No:4217 SAS No: SDG No: l
Matrix: (scoil/water)WATER Lab Sample ID: 9706979
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J355 .
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 Volume: (ul) Soil Aliquot Volume: (uL)l
‘ CONCENTRATION UNITS .
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q l
————————————————— TPH ' 110 | l
I
]
i
]
i
B
i
i
]
FORM I VOA 3/90 '
]
I




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

l WP0OO6
ab Name: EA LABS Contract:NAS BRUNSWICK
ab Code: EAENG Case No:4217 SAS No: SDG No:
.atrix: (soil/water)WATER Lab Sample ID: 9706980
ample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J332
level: (low/med) LOW Date Received: /s 7/
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: __ (ulL)
CONCENTRATION UNITS
l CAS NO. COMPOQUND (ug/L or ug/Kg) ug/L }Q
‘ ————————————————— TPH 1600 | I
]
i
i
i
i
i
i
]
i
l FORM I VOA 3/90
I
i




1A

EPA SAMPLE NO. l

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Lab Name: EA LABS Contract:NAS BRUNSWICK HEoo7 | l

Lab Code: EAENG Case No:4217 SAS No: SDG No: l
Matrix: (soil/water)WATER Lab Sample ID: 9706981

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J369 l
Level: (low/med) LOW Date Received: / 7/

% 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) '
CONCENTRATION UNITS
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q I
————————————————— TPH 4000 | ,

i

1

i

i

I

]

]

i

i

FORM I VOA 3/90 '

]

|




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

la WP00S
b Name: EA LABS Contract:NAS BRUNSWICK
b Code: EAENG Case No:4217 SAS No: SDG No:
Etrix: (soil/water)WATER Lab Sample ID: 2706982,
nple wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J356
!;velz (low/med) LOW Date Received: / 7/
Moisture: not dec. Date Analyzed: 07/09/97
GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1
lail Extract Volume: _ (uL) Soil Aliquot Volume: _ (ulL)
CONCENTRATION UNITS
l CAS NO. COMPQUND (ug/L or ug/Kg) ug/L ‘ Q
I ----------------- TPH 210 I ’
i
i
i
i
i
I
i
]
|
l FORM T VOA 3/90
|
i




1A

EPA SAMPLE NO. l

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Lab Name: EA LABS

Lab Code: EAENG

Matrix: (scil/water)WATER

Case No:4217

wP009

Contract:NAS BRUNSWICK

SAS No:

SDG No:
Lab Sample ID: 9706983

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: vD4J345
Level: (low/med) LOW Date Received: / /
% Moisture: not dec. Date Analyzed: 07/09/97
GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 10
Soil Extract Volume: (ul) Soil Aliquot Volume:
CONCENTRATION UNITS
CAS NO. COMPOUND {ug/L or ug/Kg) ug/L Q
----------------- TPH 15000 |
FORM I VOA 3/90

‘c
5
Bl WS O E N WD G T BN N D B W B o e .




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

l WPO10
ab Name: EA LABS Contract:NAS BRUNSWICK
ab Code: EAENG Case No:4217 SAS No: SDG No:
‘atrix: (soil/water)WATER Lab Sample ID: 9706984
ample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J357
[evel: (low/med) LOW Date Received: / /
Moisture: not dec. Date Analyzed: 07/09/97
GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1
Ioil Extract Volume: __ (ul) Soil Aliquot Volume: __ {ulL)
CONCENTRATION UNITS
' CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
’ ————————————————— TPH 310 [ !
]
i
i
i
|
I
|
i
i
. FORM I VOA 3/90
I
i




EPA SAMPLE NO. l

VOLATILE COMPOUNDS OIJQJC:ANICS ANALYSIS SHEET
WPég‘i“- Ol l '
Lab Name: EA LABS Contract:NAS BRUNSWICK 7247
Lab Code: EAENG Case No:4217 SAS No: SDG No: l
Matrix: (soil/water)WATER Lab Sample ID: 9706985
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VvD4J363 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:l 5
Soil Extract Volume: __ (uL) Soil Aliguot Volume: (uL)I
CONCENTRATION UNITS
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q I
————————————————— TPH 2100 | ’
i
i
i
i
i
i
]
i
!
FORM I VOA 3/90 '
i
I




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

la WPO11
b Name: EA LABS Contract:NAS BRUNSWICK
b Code: EAENG Case No:4217 SAS No: SDG No:
.:trix: {soil/water)WATER Lab Sample ID: 9706986
ample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J374
!evel: (low/med) LOW Date Received: / 7/
Moisture: not dec. Date Analyzed: 07/10/97
GC Column:RTX1 ID:0.53 {mm) Dilution Factor: 3

Ioil Extract Volume: {uL) Soil Aliquot Volume: (uL)

CONCENTRATION UNITS

' CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
' b ----------------- TPH 9100 l ]
' FORM I VOA 3/90




1A
VOLATILE COMPOUNDS ORGANICS

EPA SAMPLE NO. '
ANALYSIS SHEET

WPO12 . '
Lab Name: EA LABS Contract:NAS BRUNSWICK
Lab Code: EAENG Case No:4217 S5AS No: SDG No: _ '
Matrix: (soil/water)WATER Lab Sample ID: 9706987
Sample wt/vol: 5.0 (g/mL) ML Lab File 1ID: VD4J358 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: __ (ul) Soil Aliguot Volume: (uL)l
CONCENTRATION UNITS \
CAS NO. COMPOUND (uvg/L or ug/Kg) ug/L Q I
----------------- TPH 430 | ‘
i
i
i
i
i
)
1l
I
i
FORM I VOA 3/90 I
I
|




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

l WPO13
ab Name: EA LABS Contract:NAS BRUNSWICK

ab Code: EAENG Case No:4217 SAS No: SDG No:
iatrix: (soil/water)WATER Lab Sample ID: 9.706988

ample wt/vol: 5.0 (g/mL) ML Lab File ID: VvD4J339
!evel: {low/med)} LOW Date Received: / 7/

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/Xg) ug/L . Q
‘ ----------------- TPH 25 IU \
i
i
i
i
|
|
1
i
|
l FORM I VOA 3/90
i

|
I




1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

EPA SAMPLE NO. 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: 9706989
Sample wt/vol: 5.0 (g/mL) ML Lab File ID:  VD4J340 .
Level: (low/med) LOW Date Receivead: / 7/
% Moisture: not dec. Date Analyzed: 07/09/97 l
GC Column:RTX1 ID:0.52 (mm) Dilution Factor: 1
Soil Extract Volume: __ (uL) Soil Aliquot Volume: (uL)l
CONCENTRATION UNITS .
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q I
----------------- TPH 1000 I l
i
i
i
i
i
)
]
I
i
FORM I VOA 3/90 l
1
|




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

I WP0O15
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
mple wt/vol: 5.0 (g/mL) ML Lab File ID: vD4J341
Q:vel: (low/med) LOW Date Received: / 7/
Mcisture: not dec. Date Analyzed: 07/09/97
GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1
'::il Extract Volume: (uL) Soil Aliquot Volume: _ (ulL)
CONCENTRATION UNITS
. CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
‘ ————————— . TPH 160 | l

FORM I VOA 3/90




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

Lab Name: EA LABS Contract:NAS BRUNSWICK HPO16 l '

Lab Code: EAENG Case No:4217 SAS No: SDG No: I
Matrix: (soil/water)WATER Lab Sample ID: 9706991

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J344 I
Level: (low/med) LOW Date Received: / 7/

% Moisture: not dec. Date Analyzed: 07/09/97 l

GC Column:RTX1 ID:0.53 (mm) Dilution Factor: 1
Soil Extract Volume: o (uL) Soil Aliquot Volume: __ (uL)l
CONCENTRATION UNITS

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

----------------- TPH 25 IU , '

i

i

i

i

]

I

i

]

FORM I VOA 3/50 l

i

|




VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

'ab Name: EA LABS
EAENG Case No:4217

iab Code:
atrix: (soil/water)WATER

1a EPA SAMPLE NO.
VBLKO1
Contract:NAS BRUNSWICK
SAS No: SDG No:

Lab Sample ID: VB707081

!ample wt/vol: 5.0 (g/mL) ML Lab File ID: vD4J322
evel: (low/med) LOW Date Received: / /7

Moisture: not dec. Date Analyzed: 07/08/97
GC Column:RTX1 ID:0.53 {mm) Dilution Factor: 1
loil Extract Volume: (ul) Soil Aliquot Volume:

' CONCENTRATION UNITS

l CAS NO. COMPOUND (uvg/L or ug/Kg) ug/L Q
' ‘ ————————————————— TPH 25 IU ‘
' FORM I VOA 3/90

(uL)




1A
VOLATILE COMPOUNDS ORGANICS
Lab Name: EA LABS Contract:
Lab Code: EAENG Case No:4217 SAS No:

Matrix: (soil/water)WATER

EPA SAMPLE NO. l
ANALYSIS SHEET

VBLKOQO2 l'
NAS BRUNSWICK

+SDG No:

Lab Sample ID: VBL70709

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J354 l
Level: (low/med) LOW Date Received: / 7/
% 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)'
CONCENTRATION UNITS . ’
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q ‘ '
----------------- TPH

25 IU I

FORM I VOA

3/90




C. TPH-Diesel



1B EPA SAMPLE NO. l
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
| | N|ASB-FF-03-WPRY | '
Lab Name: EALABS Contract: BRUNSWIC .
Lab Code: EAENG Case No.: 970932 SAS No.; SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706974 l
Sample wiivol: 1000 {g/mh) ML Lab File ID; SW3QU66F.D 7
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 l
Injection Volume: 1.0 (ul} Dilution Facter: 1.0 :
GPC Cleanup: (Y/N) N pH: I
CONCENTRATION UNITS: o
CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q
[ | DIESEL RANGE ORGANICS | 50 | U ] l
I
|
]
I
1
FORM I 8V-1 3/90 .




' 1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
. MASB-FF-03-WPOC |1
Lab Name: EALABS Contract: BRUNSWIC
Lab Code: EAENG Case No.. 970832 SAS No.: SDG No.:
l Matrix; (soillwater)  WATER Lab Sample ID: 9706975
Sample wtival: 1000 (g/mb) ML Lab File ID: SW3QEE7F.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 orugikg) UG/L Q
[ | DIESEL RANGE ORGANICS | 1800 | ]
1 |
!
i
' FORM | SV-1 3/90 ‘




1B EPA SAMPLE NO.
SEMIVOLATILE CRGANICS ANALYSIS DATA SHEET
_ _ M| ASB-FF-03-WP0D[)

Lab Name: EA LABS Contract: BRUNSWIC

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

Matrix: (soil/lwater}  WATER Lab Sample ID: 9708976

Sample wi/vol: 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 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/. orug/Kg) UGIL Q
! | DIESEL RANGE ORGANICS | 17000 | E |

FORM 1 Sv-1

3/90




l 1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
l NMA SB-FF-03-WP002 | D
Lab Name: EALABS Contract:  BRUNSWIC
Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
l Matrix: (soillwater)  WATER Lab Sampie ID: 9706976DL
Sample wtivol: 1000 (g/ml) ML Lab File ID: 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 (ulL) Dilution Factor: 200
I GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
. CAS NO. COMPOUND (ug/l orug/Kg) UGIL Q
| | DIESEL RANGE ORGANICS | 23000 | D |
I
i
i
|
|
i
1
I
i
' FORM | SV-1 3/90




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

(N ASB-FF-03-WP00[2

Lab Name: EALABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix: (soil/water)  WATER Lab Sample ID; 97088977
Sample wi/vol: 1000 (g/ml) ML Lab File ID: SW3Q969F.D
Level: (low/med) LOW Date Received: 08/27/97

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

GPC Cleanup: (Y/N) N pH:

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

[ | DIESEL RANGE ORGANICS J 440 | |

FORM | Sv-1 3/90




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

' N|ASB-FF-03-WP0D[H

Lab Name: EALABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
l Matrix; (soil'water)  WATER Lab Sampie ID: 9706978

Sample wtivol; 1000 (g/mb) 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 (ul) Dilution Factor: 1.0
. GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:
'- CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q
| | DIESEL RANGE ORGANICS | tea7ree | E |
) 460000
]
4 7150fa7

i
i
|
i
|
i
|
' FORM | SV-1 3/90




1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NA| SB-FF-03-WP004 o1

Lab Name: EALABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix: (soillwater)  WATER Lab Sample ID: 8706978DL
Sample wt/vol: 1000 {g/ml} ML Lab File ID: SW3QQ93F.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 orug/Kg) UGIL Q
i | DIESEL RANGE ORGANICS | 43837575 | D |
12000, 000

FORM I SV-1

%r? 1507

3/90




. 1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
' _ N|ASB-FF-03-WpPod|
Lab Name: EALABS Contract: BRUNSWIC
Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
l Matrix; (soil/lwater)  WATER Lab Sample ID: 9706980
Sample wtivol: 1000 (g/ml) ML Lab File ID; SW3Q975F.D
' Level: (low/med) LOW Date Received: 06/27/97
% Muoisture: decanted:(Y/N) N Cate 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. COMPQUND (ug/L orug/Kg) UGIL Q
| | DIESEL RANGE ORGANICS | 2300 | E ]
i
|
I
|
i
I
l FORM | SV-1 3/90




1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NA | SB-FF-03-WP006 |Di

Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix; (soillwater)  WATER Lab Sample ID: 9706980DL
Sample wt/vol: 1000 (g/ml) ML Lab File iD: SW3R003F.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: 07/12/97
Injection Volume: 1.0 (uL) Dilution Factor: 2.0

GPC Cleanup: {Y/N) N pH:

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

| | DIESEL RANGE ORGANICS l

2400 | D |

FORM | SV-1

3/90

\
3 A . . . f . ' . :




. 1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
' M| ASB-FF-03-WPOC{F
Lab Name: EA LABS Contract: BRUNSWIC
Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
' Matrix: (soil/water) WATER Lab Sample ID: 9706981
Sample wt/vol: 1000 (g/ml) ML Lab File ID: SW3Q976F.D
' Level: (low/med) LOwW 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 orug/Kg) UGIL Q
| | DIESEL RANGE ORGANICS l 1200 | ]
i
i
i
|
|
|
|
i
|
| |
l FORM | SV-1 3/90 !




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

N ASB-FF-03-WP0ofy

Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix; (soil/water) WATER Lab Sample ID: 9706582
Sample wtivol; 1000 (g/ml) ML Lab File ID: SW3Qe77F.D
Level: (low/med) LOW Date Received: 08/27/97

% 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

[ | DIESEL RANGE ORGANICS | 450 | ]

FORM 1 SV-1 3/20

- - - - '- . ' ‘
' . . . . \ . . !



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

' N|ASB-FF-03-WPO<|q

Lab Name: EALABS Contract: BRUNSWIC
i Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
. Matrix: (soil/water) WATER Lab Sample ID: 9706983

Sample witival: 1000 {(g/ml) ML Lab File ID; SW3Q978F.D
. Level: (low/med) LOW Date Recelved: 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 erug/Kg) UGIL Q
L | DIESEL RANGE ORGANICS | 2700 | E |

I
!
|
|
|
|
|
|
|
|
l FORM I SV-1 3/90




GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

1B EPA SAMPLE NO. '
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
Lab Name: EA LABS Contract: BRUNSWIS | ¥ 03-WPB0S [DL- l
Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix: {soil/lwater) ~ WATER Lab Sample ID: 9706983DL l
Sample wt/ivol; 1000 (g/ml} ML Lab File ID: SW3R004F.D
Level: (low/med) LOW Date Recelved: 06/27/97 l
% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000 (uL} Date Analyzed: 07/12/97 '
Injection Volume: 1.0 {ul) Dilution Factor: 2.5
i

CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q
| | DIESEL RANGE ORGANICS [ 2700 | D |
FORM 1 SV-1 3/90 '




. 1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
' N ASB-FF-03-WPGO
Lab Name: EALABS Contract: BRUNSWIC
Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
'. Matrix: (soillwater)  WATER Lab Sample iD: 9706984
Sample wt/vol: 1000 (@/ml) ML Lab File ID: SW3QY79F.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
l GPC Cleanup: (Y/IN) N pH:
CONCENTRATION UNITS;
‘. CAS NO. COMPOUND (ug/L orug/Kg) UG/L Q
| | DIESEL RANGE ORGANICS ] 470 | ]
|
|
|
|
|
|
|
|
l FORM | SV-1 3/90




GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

1B EPA SAMPLE NO. l
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
| | N [ASB-FF-03-WPXD)| '
Lab Name: EALABS Contract:  BRUNSWI
Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706985 l
Sample wt/vol: 1000 (g/ml) ML Lab File ID: SW3Q880F.D
Level: (low/med) Low Date Received: 06/27/97 l
% 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 l
i

CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q
| | DIESEL RANGE ORGANICS | 1800 | |
FORM | SV-1 3/90 .




' 1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
'03-WPD1
Lab Name: EA LABS Contract; 970932 A
LabCode:  EAENG Case No.. SAS No.: SDGNo: 8% 1ud
. Matrix: (soiliwater)  WATER Lab Sample ID: 9706985DUP
Sample wtivol. 1000 {g/mly ML Lab File ID: SX4GB45F.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:
l CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/Kg) UGIL Q
l ! [ Gt6-C26-EVEN ! 2300 | E |
. Viser 2o crérics
| 1‘1‘23 lr 7.
-' FORM I SV-1 3/90




1B EPA SAMPLE NO. l
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
'03-WPD1 DL
Lab Name: EA LABS Contract: 970932 {,‘ _ l
LabCode: EAENG Case No.: SAS No.: SDGNo.. 5 #ui¥
Matrix; (soillwater} WATER Lab Sample ID: 9708985DUPD I
Sample wtfvol: 1000 {(g/mi) ML Lab File ID: SX4G669F.D
Level: {low/med) LOW Date Received: 06/27/97 l
% 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 l
GPC Cleanup: (Y/N) N pH:
_ CONCENTRATION UNITS: '
CAS NO. COMPOUND {(ug/L or ug/Kg) UGIL Q .
{ | £40-C28FVEN | 2300 | D | l
Diesa. vAéE ERGANCS l
|
4:{40 7 / 2047
|
|
|
i
|
1
|
FORM| SVv-1 3790 .
|




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

l ) M| ASB-FF-03-WP; |(

Lab Name: EALABS Contract: BRUNSWIC

‘ LabCode: EAENG Case No.: 970932 SAS No.: SDG No.:

l~ Matrix: (soil'water)  WATER Lab Sampie ID: 9706986

Sample wi/ivol: 1000 kg/ml) ML Lab File iD: SW3Q981F.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) Gitution Factar: 1.0
’I GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:
. CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q
L | DIESEL RANGE ORGANICS | 9400 [ E |

|
',
i
|
!
' FORM 1 SV-1 3/00




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 SASNo.. ~ SDGNo.:
Matrix: (soillwater)  WATER Lab Sample ID: 9706986DL
Sample wt/vol: 1000 {g/mi) 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 (uL) Date Analyzed: 07/12/97
Injection Volume: 1.0 (uL) Dilution Factor: 10.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q
| | DIESEL RANGE ORGANICS | 12000 | D |
FORM | SV-1 3/90 .




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

' N|ASB-FF-03-wpo) [
' Lab Name: EALABS Contract:  BRUNSWIC

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.;
.. Matrix: (soil'water) ~ WATER Lab Sample ID: 9706987

Sample wt/vol: 1000 (g/mi}y ML Lab File ID: SW3Q982F.D
. Level: {low/med) LOwW 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 i 290 [ |

i
|
|
i
|
|
l FORM | SV-1 3/90




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

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

iR NE Ea

Lab Name: EALABS Contract: BRUNSWIC
Lab Code: EAENG Case No.; 970932 SAS No.: SDG No.:
Matrix: (soiliwatery  WATER Lab Sample ID: 9706588
Sample wt/vol: 1000 (g/ml) ML Lab File ID: SW3Q983F.D
Level: (low/med) LOW Date Received: 06/27/97 l
% 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: I
CONCENTRATION UNITS: il
CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q '
l | DIESEL RANGE ORGANICS | 370 | ]
FORM | SV-1 3/90 '




I 1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
‘ CN ASB-FF-03-WPO| |
. Lab Name: EA LABS Contract: BRUNSWI
Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
' Matrix: (soil/water) WATER Lab Sample ID: 9706989
Sample wi/vol: 1000 {g/ml)y ML Lab File ID; SW3Q986F.D
l‘ 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 (ulL) Dilution Factor: 1.0
l GPC Cleanup: (YIN) N pH:
CONCENTRATION UNITS:
. CAS NO. COMPOUND (ug/L orug/Kg) UGI/L Q
{ | DIESEL RANGE ORGANICS | 400 | |
' |
i |
I FORM i SV-1 3/90 i
|




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

(V| ASB-FF-03-WP0, |5~

R AR o

Lab Name: EA LABS Contract. BRUNSWIC
Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.:
Matrix: (soiliwater) WATER Lab Sample ID; 9706980
Sample wi/vol: 1000 (g/ml) ML Lab File ID: SW3Q987F.D
Level: (low/med) LOwW 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 E
GPC Cleanup: (Y/N) N pH: '
CONCENTRATION UNITS: )
CAS NO. COMPCUND {ug/L orug/Kg) UGIL Q .
l | DIESEL RANGE ORGANICS | 570 | |
FORM | SV-1 3/90 '




iB

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EA LABS

Lab Code: EAENG Case No.: 970832

Matrix; (soiliwater) WATER

Sample wtivol: 1000 (g/ml) ML

Level (low/med) LOowW

% Moisture: decanted:(Y/N) N

Concentrated Extract Volume: 1000  (uL)

Injection Volume: 1.0 (uL)

GPC Cleanup: {Y/N) N pH:

CAS NO. COMPOUND

Contract; BRUNSWI(g\)

EPA SAMPLE NO.

ASB-FF-03-WP0i |

SAS No.: SDG No.:

Lab Sampie ID:
Lab File ID;

Date Received:
Date Extracted:
Date Analyzed:

Dilution Factor:

8706991
SW3Q888F.D

06/27/97

07/01/97

07/11/97

1.0

CONCENTRATION UNITS:
{ug/L orug/Kg) UGI/L Q

[ | DIESEL RANGE ORGANICS ]

280 | ]

FORM I SVv-1

3/90




i VN &

SAMPLE DESIGNATIONS
Sample Location Sample Designation
I MW-44 FF-03 - MW004
_ MW-49 FF-03 - MWO008
' MW-51 FF-03 - MW009
_ MW-54 FF-03 - MW001
.. MW-58 FF-03 - MW007
l MW-61R FF-03 - MW005
MW-62 FF-03 - MW006
' MW-211 FF-03 - MW002
MW-213 FF-03 - MW003
I MW-213 Dup FF-03 - MWXD1
RINSE BLANK FF-03 - MWRBI
TRIP BLANK TRIP BLANK

a b : \
3 R

T

l #
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EA Lahoratories 19 Levetan Circle
Sparks, MD 21152
Telephone: 410-771-4920
Fax: 410-771-4407

®
m July 31, 1997

Mr. Mike Battle o
EA Engineering, Science, & Technology, Inc. IS .
3 Washington Center .
Newburgh, NY 12550 PR

Re: NAS Brunswick NEX Service Station (29600.35)

Dear Mr. Battle:

Enclosed is our report on the analysis of eleven water samples collected for the NAS Brunswick
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 Jetter. We will retain the raw data for seven years from this
date.

Sincerely,

)weﬂc}\f &W““, jé“-

Mary E. Asper
Laboratory Project Manager

enclosure
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Prepared for:
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EA Laboratories
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Sparks, MD 21152
(410) 771-4920

Report 970909

july 1997
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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 receipt, 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-MWRB]1 9706818
NASB-FF-03-MW001 9706819
NASB-FF-03-MW(02 9706820
NASB-FF-03-MW003 9706821
NASB-FF-03-MW004 9706822
NASB-FF-03-MW005 9706823
NASB-FF-03-MW006 9706824
NASB-FF-03-MW007 9706825
NASB-FF-03-MW008 9706826
NASB-FF-03-MW009 9706827
NASB-FF-03-MWXDI1 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:
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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

® 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.

o 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-MW006 was performed 1 day outside of holding time (an
attempted analysis of this sample within holding time yielded no usable data). All hoiding 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 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 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-
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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 TFPH 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 (GRQ). All holding times were met.

Sample NASB-FF-03-MW002 was analyzed at a 10X dilution to bring the concentration 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 (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.

o 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.

e 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:




1

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

o 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.

o Comparison of the two results collected for sample NASB-FF-03-MWO00S5 (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.

"D 9; Broenn, [n 31 July 1997

Mary E. Asper, Laboratory Project Madager




TABLE 1. ORGANIC ANALYSIS DATA QUALIFIERS

NDorU Indicates a compound on the target compound list (TCL} was analyzed for but not detected, The sample quantitation limit must be
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. if'a 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 percenl 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 gel permeation chromatography (GPC) cleanup procedures, the contract required guantitation 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).

TRorJ 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 2
compoud 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
resuit 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 resulls iess than the CRQL, if the technical judgement of the pesticide residue analysis expert determines that the peaks
used for compound identification resuited 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

C 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 ngful. in the final extract must be confirmed by GC/MS,

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

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 shoutd have a concentration flagged with an "E" on Form I for the original analysis. Ifthe 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.

D This flag identifies all cornpounds 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 nutnbet on the Form I for the diluted sampte, and all
concentration values reported on that Form [ are flagged with the "D" flag.

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

X Other specific flags may be required to properly define the results. [fused, 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.

N 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.

P 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".

l E This flag identifies compounds whose toncentrations exceed the calibration range of the GC/MS instrument for that specific analysis. This




2. CHAIN OF CUSTODY
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3. ORGANIC DATA




A. Volatiles




l 1A Client ID No.

VOLATILE ORGANICS ANALYSIS DATA SHEET
MWRB1
Lab Name: EA LABORATORIES Report#: 970909
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
lMaln‘x: (soil/water) WATER Lab Sample ID: 9706818
Sample witvol: 5.0 (g/mL) ML Lab File ID: VG7I1098F.D
ILeveI: (low/med) Date Received: 6/25/97
% Moisture: not dec. Date Analyzed:  7/3/97
lGC 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 U
108-88-3 Toluene 3
100-41-4 Ethyibenzene 1 U
' m&p-Xylenes 1 U
95-47-6 o-Xylene 1 U

FORM | VOA




1A Client 1D No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
MWO001
Lab Name: EA LABORATORIES Report#: 970009
Lab Code: EAENG Case No.: Methed: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706819
Sample wt/vol: 5.0 {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) Dilution Factor: 1.0
Soil Extract Volume: (uLl) Soit 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 o-Xylene 1 U
FORM I VOA




' 1A Client ID No.

VOLATILE ORGANICS ANALYSIS DATA SHEET
MWO002
tab Name: EA LABORATORIES Report#: 970909
ab Code: EAENG Case No.: Method: 8020 SDG No.:
tatrix: (soiliwater) WATER Lab Sample ID: 9706820
ample wt/val: 5.0 {g/mL) ML Lab File ID: VG71103F.D
l./evel: (low/med) Date Received:  6/25/97
% Moisture: not dec. Date Analyzed:  7/4/97
IC Column: DBVRX ID: 045 (mm) Dilution Factor: 1.0
oil Extract Violume: (uL) Soil Aliquot Volume: {ul)
Concentration Units:
. CAS No. Compound {ug/L or ug/Kq) ug/L Q
1634-04-4 Methyl t-Butyl Ether 1 U
' 71-43-2 Benzene 540 E
108-88-3 Toluene 12000 E
100-41-4 Ethylbenzene 200
m&p-Xylenes 790
95-47-6 o0-Xylene 160
l FORM | VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
MWOO02DL
Lab Name: EA LABORATORIES Report#: 970909
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 8706820DL
Sample wt/vol: 50 {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: 045 (mm) Dilution Factor: 100.0
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-Butyi Elher 100 U
71-43-2 Benzene 510 D
108-88-3 Toluene 20000 D
100-41-4 Ethylbenzene 230 D
mé&p-Xylenes 930 D
95-47-6 0-Xylene 190 D
FORM ! VOA




l 1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET

MWQ03
Lab Name: EA LABORATORIES Report#: 970909
lLab Code: EAENG Case No.: Method: 8020 SDG No.:
lMatn’x: (soilwater) WATER Lab Sample {D: 9706821
Sample wtivol: 5.0 {g/mL) ML Lab File ID: VG7I1102F.D
|Level: (low/med) Date Received: 6/25/97
% Moisture: not dec. Date Analyzed:  7/4/87
|GC Column: DBVRX D: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ulL) 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
I 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 o-Xylene 1 U
l FORM | VOA




1A Client 1D No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
MW004
Lab Name: EA LABORATORIES Report#: 970909
Lab Code: EA ENG Case No.: Method: 8020 SDG No.:
Matrix: (socit/water) WATER Lab Sample ID: 9706822
Sampie wifvol; 5.0 {g/mL) ML Lab File ID: VG7TM17F.D
Level: (low/med) Date Received:  6/25/97
% Moisture; not dec. Date Analyzed:  7/7/97
GC Column: DBVRX ID: 045 (mm) Dilution Factor: 1.0
Soit 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-Buty| 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 [ VOA



. 1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
MWO005
'Lab Name: EA LABORATORIES Report#: 970909
Lab Code: EAENG Case No.; Method: 8020 SDG No.:
'Matrix: (soiliwater) WATER Lab Sampie |D: 9706823
Sample wi/vol: 5.0 (g/mL) ML Lah File ID; VG7I105F.D
lLeveI‘. (low/med) Date Received: 6/25/97
% Moisture: not dec. Date Analyzed:  7/4/97
lGC Column; DBVRX 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/lL Q
1634-04-4 Methyl t-Butyl Ether 1 U
l 71-43-2 Benzene 1 3]
108-88-3 Toluene 1
100-41-4 Ethylbenzene 1 U
m&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
l FORM I VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
MWO006
Lab Name: EA LABORATORIES Report#: 970909
Lah Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9706824RE
Sample wt/vol: 5.0 (g/mL) ML Lab File 1D: VG7I169F.D
Level: (low/med) Date Received: 6/25/97
% Moisture: not dec. Date Analyzed:  7/9/97
GC Column: DB-VRX D: 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 Methy! t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene i U
m&p-Xylenes 1 U
95-47-6 0-Xylene 1 U
'FORM | VOA




. 1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
MW007
' Lab Name: EA LABORATORIES Report#: 970909
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
l Matrix: (soil/water) WATER Lab Sample tD: 9706825
Sample wifvol: 5.0 {g/mL) ML Lab File ID: VG7I108F.D
' Level: (low/med) Date Received:  6/25/97
% Moisture: not dec. Date Analyzed:  7/4/97
l GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ut} 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 9]
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
MWOo08
lab Name: EA LABORATORIES Report#: 970909
Lah 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: VG7I108F.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
S0il Extract Volume: {ulL) Soail 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
mé&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
FORM I VOA




. 1A Client ID No.

VOLATILE ORGANICS ANALYSIS DATA SHEET
MW009
' Lab Name: EA LABORATORIES Report#: 970909
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
lMatrix: (soiliwater) WATER Lab Sample ID: 9706827
Sample wtivol: 5.0 (g/mL) ML Lab File ID: VG7H110F.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
Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)
Concentration Uniis:
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
108-38-3 Toluene 1 U
100-41-4 Ethylbenzene 1 u
l mé&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
l FORM | VOA




1A Client 1D No.

VOLATILE ORGANICS ANALYSIS DATA SHEET
MWXD1
Lab Name: EA LABORATORIES Report#: 970909
Lab Code: EA ENG Case No.: Method: 8020 SDG No.:
Matrix; (soil/water) WATER Lab Sample ID: 9706828
Sample wi/vol; 5.0 (9/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: 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 Methyi 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 o-Xylene 1 (Y

FORM | VOA




l 1A Client ID No.

VOLATILE ORGANICS ANALYSIS DATA SHEET
VBLKO1
| Lab Name: EA LABORATORIES Report#: 970809
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
I Matrix: (soil/water) WATER Lab Sample ID: VB707035
Sample wt/vol; 5.0 {g/mL) ML Lab File ID:; VG7I097F.D
'Level: {low/med) Date Received:
% Moisture: not dec. Date Analyzed:  7/3/97
'GC Column: DBVRX ID: 0.45 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ub) Soit Aliquot Volume: (ut)
Concentration Units:
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
mé&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
l FORM | VOA




1A Client ID No.
VOLATILE ORGANICS ANALYSIS DATA SHEET
VBLKO2
Lab Name: EA LABORATORIES Report#: 970809
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
Matrix; (soil/water) WATER Lab Sample ID: VB707075
Sample wt/vol: 5.0 {g/mL) ML Lab File ID: VGT7I116F.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: (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 0-Xylene 1 U
FORM | VOA




l 1A Client ID No.

VOLATILE ORGANICS ANALYSIS DATA SHEET
VBLKO03
|Lab Name: EA LABORATORIES Report#: 9709008
Lab Code: EAENG Case No.: Method: 8020 SDG No.:
'Matrix: (soil/water) WATER Lab Sampie ID: VB707094
Sample wit/val; 5.0 (g/mL) ML Lab File ID: VG7(181F.D
.Level: {low/med) Date Received:
% Moisture: not dec. Date Analyzed:  7/9/97
lGC Column: DBVRX 1D: 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 W]
map-Xylenes 1 U
95-47-6 o-Xylene 1 U
. FORM | VOA




B. TPH-Gas



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

MWRB1 \ l
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: 9706818
Sample wt/vol: 5.0 (g/mL) ML Lab File ID:  VD4J300 I
Level: (low/med) LOW Date Received: / /
% Moisture: not dec. Date Analyzed: 07/07/97 I
GC Column:RTX1 iD:O.53 (mm) Dilution Factor: 1 -
Soil Extract vVolume: __ (ulL) Soil Aliquot Volume: (uL)I
CONCENTRATION UNITS
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q '
----------------- TPH 25 |U ’ '
]
i
i
I
‘ ]
|
i
|
FORM I VOA 3/90 l
i
|




1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
MWOO01l
Lab Name: EA LABS Contract:NEW BRUNSWICK
'Lab Code: 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 ID: 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: ___ (uL) Soil Aliquot Volume: __ (uL)
CONCENTRATION UNITS
. CAS NoO. COMPOUND (ug/L or ug/Kg) ug/L Q
l 1 ————————————————— TPH 25 IU '
|
i
|
i
i
i
|
1
' FORM I VoA 3/90
i
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. '
MWO0O02
Contract:NEW BRUNSWICK
SAS No: SDG No:

Lab Sample ID: 9706820
VD4J316

/7
Date Analyzed: 07/08/97

Date Received:

Dilution Factor: 10

Soil Extract Volume: (ulL) Scoil Aliquot Volume:
CONCENTRATION UNITS
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
----------------- TPH 24000 |
FORM I VOA 3/90

e
\ 5
'l R WE W B W AN N S W U G O W s I e




1A EPA SAMPLE NO,
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
MWO0O03
Lab Name: EA LABS Contract:NEW BRUNSWICK
' Lab Code: EAENG Case No:4217 SAS No: SDG No:
- Matrix: (soil/water)WATER Lab Sample ID: 9706821
' Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J315
Level: (low/med) LOW Date Receilved: / /
% 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)
CONCENTRATION UNITS
l CAS NO. COMPQUND {(uvg/L or ug/Kg) ug/L Q
l ‘ ————————————————— TPH 25 ’U ’
|
|
1
I
I
i
i
i
' FORM I VOa 3/90
|
I




1A

EPA SAMPLE NO. '

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Lab Name: EA LABS

Contract:NEW BRUNSWICK

CONCENTRATION UNITS

Lab Code: EAENG Case No:4217

Matrix: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL) ML

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1 ID:0.53 (mm)

Soil Extract Volume: (uL)
CAS NO. COMPOUND

(ug/L or ug/Ky)

SAS No:

MW004 ll'
SDG No: I

Lab Sample ID: 9706822

Lab File ID: VD4J304 '
Date Received: / 7/

Date Analyzed: 07/07/97 l
Dilution Factor: 1

( uL)'

Soil Aliquot Volume:

ug/L

FORM I VOA

3/90

:




1A EPA SAMFPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
MWOO05
Lab Name: EA LABS Contract:NEW BRUNSWICK
ILab Code: EAENG Case No:4217 SAS No: SDG No:
.Matrix: (soil/water)WATER Lab Sample ID: 9706823
"Sample wt/vol: 5.0 (g/mL) ML Lab File ID:  VD4J305
Level: (low/med) LOW Date Received: / 7/
$ 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)
CONCENTRATION UNITS
l CAS NO. COMPQUND (ug/L or ug/Kg) ug/L Q
' ‘ ----------------- TPH 32 l |
|
|
|
|
i
i
i
i
' FORM I VOA 3/90
i
i




1a EPA SAMPLE NO. '
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
MW006 ‘ I

Lab Name: EA LABS Contract:NEW BRUNSWICK
Lab Code: EAENG Case No:4217 SAS No: SDG No: '
Matrix: (soil/water)WATER Lab Sample ID: 9706824 _
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: vD4J307 '
Level: (low/med) LOW 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: (uL)l
CONCENTRATICN UNITS
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q '
----------------- TPH 25 lU ‘ '
|
i
]
i
i
i
i
1
FORM I VOA ' 3/90 '
|
|




1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
MWO007
Lab Name: EA LABS Contract:NEW BRUNSWICK
.Lab Code: EAENG Case No:d4217 SAS No: SDG No:
_,Matrix: (scil/water)WATER Lab Sample ID: 9706825
'Sample wt/vol: 5.0 (g/mL) ML Lab File ID: vD4J308
Level: (low/med) LOW Date Received: / 7/
% 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)
CONCENTRATION UNITS
l CAS NO. COMPOUND (ug/L or ug/Kg) ug/L 0
' | ————————————————— TPH 25 ’U l
i
I
i
|
i
i
l
i
l FORM I VOA 3/90
|
I




1A

EPA SAMPLE NO. '

VOLATILE CCMPOUNDS ORGANICS ANALYSIS SHEET

MW0O08 { '
Lab Name: EA LABS Contract:NEW BRUNSWICK

Lab Code: EAENG Case No:4217 SAS No: SDG No: .

Matrix: (soil/water)WATER Lab Sample ID: 9706826
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J309 l
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)l
CONCENTRATION UNITS .
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L 0 l
----------------- TPH 25 IU l l
|
!
i
|
i
i
i
|
FORM I VOA 3/90 l
|
|




iA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

MWOO09
Lab Name: EA LABS Contract:NEW BRUNSWICK
.Lab Code: EAENG Case No:4217 SAS No: SDG No:
Matrix: (soil/water)WATER Lab Sample ID: 9706827
'sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J310
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)
CONCENTRATION UNITS
l CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
. { ----------------- TPH 25 IU ’
i
I
i
|
|
|
|
|
. FORM I VO0A 3/90
| |
|
| 1




1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

5 —
Lab Name: EA LABS Contract:NEW BRUNSWICK Mg R
Lab Code: EAENG Case No:4217 SAS No: SDG No:
Matrix: (soil/water)WATER Lab Sample ID: 9706828
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4J311
Level: (low/med) LOW Date Received: / /7
% 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: (ulL)
CONCENTRATION UNITS
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
----------------- TPH 28 ‘ l

FORM I VOA 3/90




1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
VELKO1
Lab Name: EA LABS Contract:NEW BRUNSWICK
. Lab Code: EAENG Case No:4217 SAS No: SDG No:
Matrix: (soil/water)WATER Lab Sample ID: VB707071
.‘ Sample wt/vol: 5.0 (g/mL}) ML Lab File ID: vD4J298
| Level: (low/med) LOW Date Received: / 7/
. % Moisture: not dec. Date Analyzed: 07/07/97
‘ GC Column:RTX1 ID:0.53 (mm} Dilution Factor: 1
lSoil Extract Volume: __ (uL) Soil Aliquot Volume: __ (ul)
CONCENTRATION UNITS
' CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
l ) ----------------- TPH 25 IU ‘
'
|
i
!
i
i
FORM I Voa 3/90




C. TPH-Fuel Oil

J




Al ¥ " E -
Al

C. TPH-Diesel




1B EPA SAMPLE NO.
I SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
KTASB-FF-03-MWB1
Lab Name: EALABS Contract: BRUNSWIC WASB-FFus-mukef
l Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.: f»fz';/ao/f'l
N Matrix: (soil/water) WATER Lab Sample ID: 9706818
Sample wtivol: 1000 {g/ml) ML Lab File ID: SW3R021F.D
| Level: (low/med) LOwW 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:
7 CONCENTRATION UNITS:
l CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q
[ | DIESEL RANGE ORGANICS | 50 | U ]
l FORM | SV-1 3/90




1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

N [ASB-FF-03-MW05

EPA SAMPLE NO.

Lab Name: EALABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.:
Matrix: (soilfwater)  WATER Lab Sample ID: 9706819
Sample wtivol; 1000 (g/ml) 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 (uL) Dilution Factor: 1.0

GPC Cieanup: (YIN) N pH:

CONCENTRATION UNITS:

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

f | DIESEL RANGE ORGANICS l

230

FORM | SV-1

3/90

R N .

¢ . ] i ‘
“ i ’




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

N{ASB-FF-03-MWoC| -

- TE W .

Lab Name: EA LABS Contract: BRUNSWIC
Lab Code: EAENG Case No.. 970909 SAS No.: SDG No.;
Matrix: (soitlwater)  WATER Lab Sample ID: 9706820
Sample wi/vol: 1000 (g/ml) ML Lab File iD: 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  (ulL) Date Analyzed: 07/15/97
Injection Volume: 1.0 {ul) Dilution Factor: 1.0
I GPC Cleanup: (Y/N) N pH:
) CONCENTRATION UNITS:
' CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
1 | DIESEL RANGE ORGANICS l 2800 | E ]
I FORM1 Sv-1 3/90




Lab Name: EA LABS

LabCode: EAENG

Level: (low/med) LOW

1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
N A SB-FF-03-MW00J
Contractt BRUNSWIC
Case No.: 970909 SAS No.: SDG No.:
Matrix: (soilfwater)  WATER Lab Sample ID; 9706820DL
Sample wttvol: 1000 (g/ml) ML Lab File ID: SW3R045F.D
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

njection Volume: 1.0 (ul)
GPC Cleanup: (Y/N) N pH:

CAS NO. COMPOUND

Dilution Factor;

3.0

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

| | DIESEL RANGE ORGANICS [

3000 | D |

FORM 1 8V-1

3/90

oL

N R ey
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1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

N|ASB-FF-03-MWO0D[ 3

- ‘— -

Lab Name: EALABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970809 SAS No.: SDG No.;

Matrix: (soilwater)  WATER Lab Sample ID: 9706821

Sample wi/vol: 1000 (g/ml) ML Lab File ID: SW3R026F.D
l Level: (low/med) LOW Date Received: 06/25/97

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/87
l Concentrated Extract Volume: 1000  (ul) Date Analyzed: 07/15/97

Injection Volume: 1.0  (uL) Dilution Factor: 1.0
I GPC Cleanup: (Y/N) N pH:
' CONCENTRATION UNITS:
l CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q

[ | DIESEL RANGE ORGANICS I 180 | ]

I |
I’ FORM | SV-1 3/90 “




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

{V|ASB-FF-03-MWOT|

Lab Name: EALABS Contract: BRUNSWIC I
Lab Code: EAENG Case No.: 9708909 SAS No.: SDG No.:

Matrix: (soilfwater)  WATER Lab Sampie ID: 9706822 'l
Sample wt/vol: 1000 {g/mi) ML Lab File 1D: SW3R029F.D

Level: (low/med) LOW Date Received: 06/25/97 I
% 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/t orug/Kg) UGIL Q ‘
l | DIESEL RANGE ORGANICS [ 56 | | l
* i
FORM | SV-1 3/90 .'




l 1B . EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
l LabName: EA LABS Contract: 970909 03-MW008
’ Lab Code: EAENG Case No.: SASNo..  SDGNo.
l Matrix: (soillwater)  WATER Lab Sample ID: 9706823DUP
‘ Sample wtivol: 1000 (g/ml) ML Lab File ID; SX4G646F.D
Level: (low/med) LOW Date Received: 06/27/97
I % Maoisture: decanted:(Y/N) N Date Extracted: 07/17/87
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 07/22/97
I Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: {Y/N) N pH:
I CONCENTRATION UNITS:
CAS NO, COMPOUND {ug/L orug/Kg) UGIL Q
I | 640-C28-EVEN— | 320 | ]

DIEE — PANGE  DEsANICS

W;‘ Ptz

FORM | SV-1 3/90




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

: N|ASB-FF-03-MW0¢| b
Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 570909 SAS No.; SDG No.:
Matrix; {soillwater)  WATER Lah Sample ID: 9706824
Sample wt/vol: 1000 (g/ml) ML Lab File ID: SW3R031F.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: 07/16/97
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
| | DIESEL RANGE ORGANICS | 58 | |
FORM | SV-1 3/90 '




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

I

I ASB-FF-03-MWOC| 1

Lab Name: . EA LABS Contract: BRUNSWIC
. Lab Code: EAENG Case No.: 970908 SAS No.: SDG No.:

l Matrix: (soil/water) WATER Lab Sample ID: 9706825
Sample wtivol: 1000 (g/ml) ML Lab File ID: SW3R032F.D

' Level: (low/med) LOW Date Received: 06/25/97
% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97

I Concentrated Extract Volume: 1000  (uL) Date Analyzed: 07/15/97
Injection Volume: 1.0  (ul) Dilution Factor; 1.0

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

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

{ | DIESEL RANGE ORGANICS | 100 | ]

FORM [ SV-1 3/90




1B EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

N|ASB-FF-03-MWOD[5

Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 870908 SAS No.: SDG No.:
Matrix: (soil'water)  WATER Lab Sample ID: 9706826
Sample wt/ivol; 1000 {g/mi) ML Lab File ID: SW3R033F.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 orug/Kg) UGIL

| | DIESEL RANGE ORGANICS | 140

| I

FORM I SVv-1

3/90

-y .

3 i ’ .
+

4
L)




£l
N A
« L)

-

1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: FEA LABS

Lab Code: EAENG

Case No.: 970909

Matrix: (soil/water) WATER
Sample wtivol: 1000 {g/ml} ML
Level: (low/med) LOW

% Moisture;

decanted:(Y/N) N

Concentrated Extract Volume: 1000  (ul)

Injection Volume: 1.0 (uL)

Contract: BRUNSWI(f\)

EPA SAMPLE NO.

ASB-FF-03-MWot 5

SAS No.: SDG No.:

Lab Sampie ID:

Lab File ID:

Date Received:
Date Extracted:
Date Analyzed:

Dilution Factor:

9706827

SW3R034F.D

06/25/97

07/01/97

07/16/97
1.0

GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q
f | DIESEL RANGE ORGANICS | 52 | |

FORM | SV-1

3/90



1B EPA SAMPLE NO. l
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
| _ N|ASB-FF-03-MWXo|| l
Lab Name: EA LABS Contract:  BRUNSWIC .
Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.:
Matrix; (soil/water) WATER Lab Sample iD: 9706828 I
Sample wtival; 1000 (g/ml) ML Lab File ID: SW3R035F.D )
Level: (low/med) LOW Date Received: 06/25/97 I
% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 07/15/97 l
Injection Volume: 1.0 (ul) Dilution Facter: 1.0
GPC Cleanup: (Y/N) N pH: I
CONCENTRATION UNITS:
CAS NO. COMPOUND {(ug/L or ug/Kg) UGIL Q
[ | DIESEL RANGE ORGANICS l 140 | | !
i
1
i
i
1
i
i
FORM | SV-1 3/90 l




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

l Lab Name: EA LABS Contract: 970909 1870773
: Lab Code: EAENG Case No.: SAS No.: SDG No.:
l Matrix: (soillwater)  WATER Lab Sample ID: TB707173

Sample wiivol: 1000 {g/ml) ML Lab File |D: SX4G640F.D
l 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
i Injection Volume: 1.0 (ul) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:
I CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/l orug/Kg) UGIL Q
l l | ©16-628-EVEN | 50 | U |
' DIESEL RANGE o£aavis
G Pooles
|
1
i
|
]
]
i
FORM | SV-1 3/90

1




Appendix E

Laboratory Report
Microbial Enumeration Study




BioRenewal
Facsimile Cover Sheet Technologies, Inc.
To: Curt Vamer NOTICE: This facsimile is intended only for the
Company:  EA Engineering Q%%f?mﬁ“mm%‘:&%}

) . confidentiql or privieged information. e
Phone: 914/ 565-8100 recipient of this material is not the Intended
Fax: 914/565-8203 recipient or if you have received this

fransmission in error, please notify us

immediately by telephone and returm the
From: M. Lynn Haugh original material to BioRenewal Technologies
Company:  BioRenewal Technologies, Inc. ot ine bfﬁ:‘)’rngj’;f;;"c’e‘rﬁ:oprf’s*c' Service.
Phone: 608/ 276-8980 Yor T youT cooperation.
Fax: 608/ 273-6989

If there is a problem with this transmission,
Date: 29-Jul-97 please call (608) 276-8980
Pages (incl
cover). 10 =
775
Comments:
re: BioRenewal Job Code BMV

Curt:

This report presents the results from Comparative Enumeration Assays and Physio-chemical analyses
performed on 19 groundwater samples we received on 7/26 & 7/27/97 in connection with the NASB Fuel
Farm site located in Brunswick, ME (project number 29600.35.3626). The invoice and chain-of-custody
for this project will accompany a confirmation copy sent via maii.

The analytical results requested are presented in the following sections:

» Site suitability for passive bioremediation in relation to suggested guidelines
¢ Microbial data summary
* Nutrient conditions

These samples were analyzed by BioRenewal using kerosene as the sole carbon source for enumerating
the “degrader" microbial populations.

Please give me a call if you have any questions or wish to discuss these results further. We look forward
to working with you in the fitture. '

Sincergly, '
/
/1?’9”” LA G

C .A4mn Haugh

Enclosures: Analytical results
Invoice
Chain-of-custody

NOTE: Visit our new web site at www.biorenewal.com.

The Faraday Center « 2800 South Fish Hatchery Rd « Madison, W1 53717 (608) 276-8980 « Fax: (60B)y 273-6989




BioRenewal Technologies, Inc.

Bio-Analytical Summary Report

Job Code: BMV (Part 1)

Site Information

Site Name NASB Fuel Farm
l.ocation 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-Jun-97
28-Jul-97
BMV (Part 1)

o
8

Page 1 of 3

HSI7BMV1.XLS




BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Job Code: BMV (Part 1)

Microbial Data Summary

Groundwater Samples

Total populations

All values in cfuw/mi*

Low and high indicate 95% confidence range

1.0E+01 10E+02 10E+03 1.0E+04 10E+05 10E+06 1.0E+07 1.0E+08 1.0E+09
Sample ID Mean Low High .
WP-A 1.2E+03 1.1E+03 1.3E+03 I 1 1 [ —[ l |
WP-B 27E+05 23E+05 3.2E+05 r i
WP-C B.OE+04 72E+04 BEE+04 ' m
WP-D 8.3E+04 74E+04 9.1E+04 |
WP-E 5.6E+06 5.0E+06  6.3E+06 i
WP-F 59E+06 5.3E+06 6.6E+06 |]l
WP-G 10E+06 1.1E+06 1.3E+06 [
WP-H 3.6E+06 3.1E+06  4.1E+06 l {l I
Groundwater Samples
Degrader populations Low and high indicate 95% confidence range
1.0E+01 1Q0E+02 10E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09
Sample ID Mean Low High . ; - S
WP-A 22E+02 1B8E+02 2.7E+02 m i
WP-B 43E+04 B7E+04 4.9E+04 [l
28E+04 24E+04 3.3E+04 m
1.4E+04 1.3E+04 15E+04 I
WP-E 89E+05 B8.1E+05 98E+05
WP-F 5.0E+06  4.5E+06  5.B8E+08 | I
WP-G 2.9E+05 23EH05 35E+05 ﬂ]
WP-H 20E+05 1'6E+05 24E+05 ......... AL PR} T L\i T [lu! Tt 1 14"_!‘ T \L!_HH
Assay conditions
Degrader Media Temp. Growth DOF ** Percent
Sample ID Carbon source % Carbon (v/v) (Celcius) Conditions Tota) Degrader __Degraders
WP-A kerosene 1.0 22 Aerobic 9 9 18% _]
WP-B kerosene 1.0 22 Aerobic 4 4 16%
WP-C kerasene 1.0 22 Aerobic 4 4 35%
WP-D kerosene 1.0 22 Aerobic 4 9 17%
WP-E kerocsene 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 freadom is number of replicates minus one. This parameter is used in calculation of 95% confidence intervals.
Page 2 of 3 HSI7BMV1.XLS
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l BioRenewal Technologies, Inc.

Bio-Analytical Summary Report

Job Code: BMV (Part 1)

l Nutrient Conditions

Standard Nutrient Panel

All results reported as parts per million (ppm) unless otherwise indicated.

Log ppm
l 0.1 10 100 1000 10000 100000
Sample ID TOC* TKN NH4-N _ Avail. P )
r',
' WP-A <0.1 1.5 <0.1 <0.1
' WP-B 45 18.1 3.7 <01 U1 |
l WP-C 20 3.8 0.5 <0.1 B l \ |
i WP-D 21 <01 <ot | [ g
WP-E 65 1.5 0.2 0.1 |
WP-F 18 0.9 <0.1 <0.1 I [
' WP-G 30 25 0.2 <0.1 y
l WP-H 35 4.1 <0.1 <0.1
* Total Organic Carbon
' Other Analyses and Calculations o LItkn EnHaN [ Availp
l Guideline Published Threshholds* CN  CP
Wis Dept. Natural Resources _Below 40 20
Nat'| Academy of Sciences Below 6 30
l % Organic* Calculated Ratios Sulfate# Nitrate##  Avail Total CEC
Sample ID Matter TON** C:N c.p pH (as 504) {as N) K Fe meq/100g
WP-A n/a 1.5 <0.1 n/a 7.7 0.7 <0.05 NR NR NR
' WP-B n/a 14.4 3 n/a 6.1 5.1 <0.05 NR NR NR
WP-C n/a 3.3 6 nfa 6.3 0.8 <0.05 NR NR NR
WP-D n/a 2.1 5 n/a 6.0 6.4 1.10 NR NR NR
WP-E n/a 1.3 50 650 5.8 9.5 <0.05 NR NR NR
WP-F n‘a 0.9 20 n/a 6.1 59.0 2.90 NR NR NR
WP-G nfa 2.3 13 n/a 6.1 120.0 <0.05 NR NR NR
WP-H n/a 4.1 9 n/a 2.8 53.0 <0.05 NR NR NR

Sources, Naturally Occurring Biodegradation as a Remedial Action Oplion for Soil Confamination: Interim Guidance (Revised), 1994,
In-situ Bioremediation: When Does it Work?. B. Riftman, Ed.. National Academy of Sciences, 1993. p 117,

l v = Estimaled % organic matter - See Metheds.

= Tolal Organic Nitrogen (Calculated as Toial Kjeldahl Nitrogen (TKN) minus ammonium nifrogen).

# = EPA method 300.0
## = EPA method 300.0

NR = Not requested.
n/a = Not applicabie.

Page3of3
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BioRenewal Technologies, Inc. Job Code: BMV (Part 2)
Bio-Analytical Summary Report

l Site Information
Site Name NASB Fuel Farm Date received 26-Jul & 27-Jul-37
Location Brunswick, ME Date of this report 28-Jul-97
Consultant EA Engineering BioRenewal Job Code BMV {Part 2)
Proj. Contact Curt Varner
Project Ref ID  29600.35.3626 Number of soil samples 0

I Contaminant Kerosene Number of gw samples 8

' Page 1 0f 3 HSI7TBMV2.XLS




BioRenewal Technologies, Inc. Job Code: BMV (Part 2)
Bio-Analytical Summary Report

Microbial Data Summary Al values In chwmi*

Groundwater Samples

Total populations Low and high indicate 95% confidence range
10E+01 10E+02 10E+03 1.0E+04 10E+05 1.0E+06 1.0E+07 1.0E+08 1.
I Sample ID Mean Low High i ) ’ " " : 10809
WP-| 4.7E+06 4.1E+06 5.3E+08 H I]] ”
WP-J 3.6E+05 3.1E+05 41E+05
' WP-K 6.3E+05 5.6E+05 7.0E+05 1]
WP-L 6.6E+05 5OE+05  7.5E+05 i|
' WP-M 1.1E+06  1.0E+06  1.0E+06 i |
WP-N 58E+05 5.1E+05 6.5E+05 [
WP-O 1.4E+07  1.3E+07  1.5E+07 |
l WP-P 1.4E+06  13E+06  1.5E+08 |
l Groundwater Samples
Degrader populations Low and high indicate 95% confidence range
10E+01 10E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+03 1.0E+09
Sample ID Mean Low High .
I
' WP-{ 30E+05 25E+05  3.5E+05 | [T |
WP-J 49E+04 4.3E+04 5BE+04
' WP-K 94E+04 BAE+04 1.0E+05 f
WP-L 1.0E+05  O3E+04 1.1E+05 ] |
WP-M 53E+05 4.7E+05 B.0E+05 [ |
i
l WP-N 8.2E+04  74E+04 9.1E+04 | | !E
WP-O 94E+06 B5E+06  1.0E+07 ] i
i H
i WP-P 36E+05 3aE+05 3oE+os | LI} LTI | L1 T
I Assay conditions
Degrader Media Temp. Growth DOF ** Percent
Sampie ID Carbon source % Carbon {viv) {Celcius) Conditions Total Degrader  Degraders
' WP-l kerosene 1.0 22 Aercbic 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 kerasene 1.0 22 Aerobic 3 4 15%
l WP-M kerosene 1.0 22 Aerobic 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%
* clu/ml = colony forming units per ml of groundwater
= DOF = Degrees of freedom is number of repficates minus one. This parameler is used in calculation of 95% confidence intervals.
Page 2 of 3 HSI7BMV2.XLS




BioRenewal Technologies, Inc. Job Code: BMV (Part 2)
Bio-Analytical Summary Report

l 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

' WP-I 48 4.7 <0.1 <0,1

' WP-J 32 3.0 0.3 <01

' WP-K 32 5.3 04 <01 el

l WP-L 33 3.1 1.5 <0.1 |
WP-M 70 7.4 0.3 <0.1 sl
WP-N 70 7.0 0.4 <0.1 I| |

l WP-O 14 5.5 <(.1 <0.1

l WP-P 10 3.3 <0.1 <0.1
* Total Organic Carbon

. 7 - i

l Other Analyses and Calculations Toc  LITkN  BENHaN [ Avail P

l Guideline Published Threshholds* CN  CP
EWis Dept. Natural Resources Below: 40 120
iNat'l Academy of Sciences . Below: 6 30

l % Organic” Calculated Ratios Sulfate# Nitrate##  Avail. Total - CEC
Sample 1D Matter TON" C:N C:P pH (as SO4) {as N) K Fe meq/100g
WP-I n/a 4.7 10 n/a 5.8 50.0 <0.05 NR NR NR

' WP-J n/a 27 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

l 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 59 29.0 0.06 NR NR NR
Wpr-O n/a 55 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 Qccurring Biodegradation as a Remedial Action Option for Soil Contamination: Interim Guidance (Revised), 1994.
in-5itu Bioremediation: When Does it Work?, B. Ritiman, Ed., National Academy ot Sciences, 1993. p 117.
* = Eslimatad % organic matter - See Methods.
= Total Organic Nitrogen (Caiculated as Total Kjeldahl Nitrogen {TKN) minus ammonium nitrogen).

NR = Not requested. # = EPA method 300.0
l n/a = Nol applicable. ## = EPA method 300.0

e

Page 3 of 3 HSI7TBMV2.XLS




l BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Job Code: BMV (Part3)

I Site Information

Site Name NASB Fuel Farm Date received 27-Jun-97
Location Brunswick, ME Date of this report 28-Jul-97
. Caonsultant EA Engineering BioRenewal Job Code BMV {Part 3)
Proj. Contact Curt Varner
Project Ref ID 29600 Number of soil samplas 0
' Contaminant Kerosene Number of gw samples 3
I Page 10of 3 HSI7BMV3.XLS




BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Job Code: BMV (Part3}

l Microbial Data Summary All values in cfwmi*
. Groundwater Samples
Total populations Low and high indicate 95% confldence range
. 1.0E+01 1.0E+02 1.0E+03 10E+04 1.0E+05 10E+06 1.0E+07 1.0E+08 1.0FE+09
Sample ID Mean Low High .
WP-Q 43E+05  3.BE+05  4.9E+05 I LT
WP-R 3.7E+05 3.1E+05 4.4E+05 m i
' WP-S 1.0E+06  1.1E+06 1.3E+06 I |
| il L1
l Groundwater Samples
Degrader populations Low and high indicate 95% confidence range
1.0E+01 1.0E+02 10E+03 10E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+D8 1.0E+09
Sample ID Mean Low High . . . |
' WP-Q 34E+04 29E+04 4.0E+04 ] m ‘
WP-R 1.7E405  1.6E+05  1.8E+05 I
l WP-S 76E+05 B68E+05 B5E+0S 0
l Assay conditions
Degrader Media Temp, Growth DOF ** Percent
Sample ID Carbon source % Carbon {v/iv) (Celcius) Conditions Total Degrader  Degraders
WP-Q kerosene 1.0 22 Aerobic 9 9 8%
WP-R Kerosene 1.0 22 Aerabic 3 8 46%
WP-S kerosene 1.0 22 Aercbic 3 3 64%
l * clu/mi = 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,
I Page 2 of 3 HSI7BMV3.XLS




' BioRenewal Technologies, Inc. Job Code: BMV (Part3)
Bio-Analytical Summary Report

I Nutrient Conditions All results reported as parts per milllon (ppm} unless otherwise indicated,

Log ppm

0.1 1 10 100 1000 10000 100000
Sample ID TOC* TKN i ‘

' Standard Nutrient Panel
NH4-N Avail. P

WP-Q 24 4.0 0.2 <0.1

WP-R 27 3.1 0.2 <0.1

T

WP-S 13 2.5 0.2 <0.1

* Total Organic Carbon

Gundellne_.‘l_{ybiished Threshholds* C:N C:P
Wis Dept. Matural Resources Below: 40 120
iNat'l Academy of Sciences Below: i) 80
% Organic* Calculated Ratios Suifate# Nitrate##  Avail. Total CEC
Sample ID Matter TON* C:N C:.P pH (as S04) {as N) K Fe meg/100g
WP-Q n/a 3.8 6 n/a | 6.1 45.0 <0.05 NR NR NR
WP-R n/a 29 9 n/a 6.1 51.0 0.13 NR NR NR
WP-§ n/a 2.3 6 nfa 57 30.0 <0.05 NR NR NR
Sources; Nalurally Occurring Biodegradation as a Remedial Action Option for Soil Contaminatien: 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 ammenium nitrogen),
NA = Not requested. # = EPA method 300.0
n/a = Nol applicable. ## = EPA method 300.0
Page 3 of 3 HSI7BMV3 XLS
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{Used in tesl for degrader microbial p‘opula!ions. give ratios if applicable, e.g. 50:50, gasoline:dieﬁ) a—? 5 § g .‘?’ & L%
bl available, a sample of free product is preterred for use as the carbon source for enumerating the degrader E_-E’; f § ;? §
microbial populations. Free productincluded? Dyes D’No w ‘?5 g §
2 5 o § é“: i )] _}&
g8, /D" ~—
v o g.Q o vy
) (t} &1 Additionai §§§ §§ ‘_ts .
= Sample w22 itional o 3 S5 L.
Sample 1D Tme |3 (& depth |5 £ S| comments || © €& [ 5%
., AV
4 A é F‘ ]L ; \f< X A
p- T 12451 x|\ 4 £ 1! X | X X
WP - T pdql (X g | X | X vl
P -K 2 | X| (£ | X | Y X
(WP - L pissy ¥l £ ] X | X X
1{ & | ¥ | X X
T x| { | X | X X
Relinquighed by: Date/time: ) Comments: Sample condition upon arrival:
MZM._ {2k 1495 7 LF 2
Resived by: Dateftime: :
[ Qe indpea (52 //-c0 [2 Samplr [ fo]  lonicer aes oo
. Send results to: Send invoice to; W same as results
BioRenewal t Y
Technologies, Inc. Name vl _tocned Name
Compon_.y €A Engincering , Company
The Faraday Center Addre: { Address
2800$. Fish Hatchery Rd. City City State Zip
22355?25‘3’40537‘ ] Phone Phone Fax
Fax (608)273-6989
Pink - Sampler Copy

White - Criginal Copy Canary - BioRenewal Copy




c;frz é;gi %;Zée ﬁ:#/e Sampler 4r7[
{ A Project # Z?{@7'

Contact person

mE A R
Chain-of-Custody

/{rﬂcr 5./& [44‘3

" Requested analyses (¥)

3¢, ¢ 28

Intact core

Project name MAS B £,.
Project location MRS B Devnsy e K / ’Zube X
(City) {state) > f;') ?,
Site contaminant * 7 p _51 ( vIe )(ﬁfa"f@fbe .‘f Nec e.fmn/) g S~ Q
{Used in test lor degrader microbial populations, give ratios if applicable, 8.g. 50:50, daéoline:diesel) g LL’
* It avallable, a sample of free product is preferred for use as the carbon source for enumerating the degrader ';‘a = ~s/T
microbial populations. Free productinciuded? DOyes M’ No i 8 o =
[5V IEIAw
— I (S
() (#) [ ime glgfO «
= o & @b Addi = [ X 2f T
Sample ID | A (% Sc?eT)'tDrlle 3 g 8 gpm 3 [ ) <=
WP-1 |p s\(EHL L] | ree 68 x| X
WP-N g ££1 11| 1 /3:22 > X1
WP~ O pu g A 1] 12525 x| x
WP~ P lamvis Xg £ 1] /3730 XX
WP~ R [ By i Xlg £ 1] |/3:47 X | X
WP- S [Bmy1a x| 6 H| [t 1/2:45 x| X
Rejinquish 7 Date/time: _ . Comments: Sample condition upon arrival:
iy a8 (eifsy 3o |7 S, oler Tl
R "'Cedby: Date/time;
eﬁ.‘; &,ML% 6-37-5) On ice? es, O No
v _
Send invoice to: 2(Same as results

BioRenewadl

Send rea? to:
7L K rAes
: E YeI'Y.

Jechnologies, Inc. Name &7
Compong

The Faraday Center Address A

2800, Fish Hatchery Rd. City A

Madison, Wl 53711 Phone (4 4

~

State AE_ Zi

prah 4 o (25D
} SLS-Florax (4] E5-P223

Name
Company

Address

City State Zip
Phone Fax

(608)276-8980
Fax (608)273-6989

White - Original Copy

Canary - BioRenewal Copy

Pink - Sampler Copy




Appendix F

Field Record of Biosparging
System Operations Forms




FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

.EA Personnel: > JC MDC Date: !/ 3 / 79 Time: "

e ;
Weather: S ngwu S l;_J’ '570 Lo _nag, Main Gauge (Pressure/Flow/Temp.): ||

Pressure | Flowrate | FIDTVH | PIDTVH Comments _l

Location (psi) (cfm) (ppm,) (ppm,)
SVE-1 —l
SVE-2

SVE-3

SVE-4
SVE-5

SVE-6

SVE-7

| sves I
| sves |
SVE-10 "

SVE-11 "

SVE-12 "

SVE-13 ||
SVE-14 u
SVE-15

rSVE-16 |

SVE-17
SVE-18

EA 5120 07944

Page 1 of 2

no P10 ) F1D dusdo Snow +shet.

?(C’C.i{) Caarnany T\}ﬁ “"030 ha\,wl;“\'.




2 EA ENGINEERING,
SCIENCE. AND
TECHNOLOGY. ING.

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

M‘V\t P—a'ﬂ
Page 1 of 2

i
i
!
' " EA Personnel: (MO C D yC Date: [ / 2 / G Time: Cf@ i ||
' Weather: /0" i ml Main Gauge (Pressure/Flow/Temp.): "
, Pressure | Flowraie | FIDTVH | PIDTVH Comments
' Location (psi) {cfm) (ppm.) {ppm,)
SVE-1 ~ 0.7
[ / 1oo
SVE-3 ( OO
l SVE4 \ G4
SVE-5 / 0.0 I
. SVE-6 ( o.C “
SVE-7 \ 0.0 ||
| “ SVES 15 |
| sveo /1230 |wokain vaot Soareine
' SVE-10 K SO ST
SVE-11 ) Q_O NOSiT e h‘Du’r_—"SS\; (e "
l SVE-12 / % \ neS g e pavessooe "
SVE-13 8 556 ‘ ! "
l “ SVE-14 Y H49¢ DOS 4ive n(aQSu(C ;
SVE-15 / Hoo f}oS-hw o(esb‘urt “
. SVE-16 ( (30 n,, 3oty e p (eSSed - ﬁll
SVE-17 \ 0.0 |
| SVE-18 / 0. J _ ‘
( EA 5120 07944
|
|
|
i




FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel:6 \(C (M O E - Date: [/ / 24 / g7 Time: "

|| Western (Pressure/Flox:r/Temp.): _ Qi: - X Eastern (Pressure/Flow/Temp) 2 ‘JOQ( i "
- INS /
r Pressure | Flowrate | FIDTVH | PIDTVH Comments
i Location (psi) (cfm) {ppm.) (ppm.) I
AAS-1 ‘ O ' O ]
l AAS-2 (5 C P
AAS3 (.4
- AAS-4 C:O
AAS-5 () o |
AAS-6 c.Q !
AaST 0.0 II
0.4

AAS-9

AAS-10

AAS-1 %OC) MS:‘!‘\U*P nCeS3cle

/55 tﬂo‘j ALRS .I!’)rPSSU re Il
! 1

| AAS-12

N TN TN NN

o0

‘ AAS-13

L

| AAS-14 [4C
AAS-15 N | o4
AAS-16 // (o / 4@0_31“-\\)\9 ATe SSe e

AAS-17 Q_ SThue QFFSSU‘C" jl
I AAS-18 6.0 | ' H

EA 5120 07944

Page 2 of 2
¥ Fourd ComptesSov of . Reset ot OO

M (Adle Co V\A.P(-'*’SSO(' woAd ne i Come gin

l | AAS-8




2 EA ENGINEERING,
SCIENCE. AND
TEGHNOLDQY, INC.

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: SYC: MO Date: ‘2'{ 2 ‘I!q7 | Time: ﬂ
Weather: D \9¥ ) _S_~\/ 2 6. o” 2..&, Main Gauge (Pressure/Flow/Temp.): Il

Pressure | Flowrate | AIDTVH | PIDTVH Commenis ‘|

AE W R T

Location (psi) (cfm) {ppm,) (ppm,)

SVE-1 0 O I

i
l SVE-2 72 | 10 |
SVE-3 frolze
l, SVE4 Q 162
SVE-5 ‘Ffo -
l SVE-6 0 O I
SVE-7 0_ |0 |
' SVE-§ HL87| 3490 u
| SVES 295 | 4.V | hole by, comevie™ Vauld
l ! SVE-10 (90 | !3.% I "
SVE-1i 56;_& HH
l SVE-12 g13116.2 |
. |LLsvE-13 b0g| HIO I
l' SVE-14 .35 10 u
| sVE-15 i 6_?09 215
i SVE.16 [35]25.6
SVE-17 O1 0
' il SVE-18 L9 | -3 |
l Page 1 of 2
i
|
|




FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: 54 C { MOC)

. Date: Q/o') b /?7

Time:

]

|9
_Western (Pressure/Flow/Temp.): 9‘6 O S_QGMh PSI
e B

l Eastern (Pressure/Flow/Temp.): R90%cFm i Zés 1.

Pressure | Flowrate | FIDTVH | PIDTVH Comments

Location {psi) (cfm) (ppm.) (ppm,) ‘
AAS-1 [F] <t |
AAS-2 ) O |
AAS-3 (ra 2.C.

AAS-4 Feoze

AAS-5 O O

AAS-6 O (.8

AAS-7 0 0 »
AAS-8 i4ad | 150

AAS-9 1685 | 1Y |
AAS-10 /3"{ 4.4 ||
AAS-11 40 [ Q4,8

AAS-12 o [ da.a I
AAS-13 F3H0| 300 |
AAS-14 1.6%] “u3 ‘“
AAS-15 1090 | 435

AAS-16 EZHNERE i
Yo 5 10 ||
AAS-18 0] ( ) H

EA 5120 07944

Page 2 of 2




e} EA ENGINEERING,
SCIENCE, AND
TECHNOLOGY, INC.

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel:  S¢'¢ / LA Date:  2/75 [A4 3 Time: "

; Weather: deg! g(u,k_g 51:_:4 Y Sha - Main Gauge (Pressure/Flow/Temp.): "
Pressure | Fiowrate | FIDTVH | PIDTVH Comments
Location (psi) (cfm) (ppm.) | (ppm.)

SVE-1 AT Completed Aue o

SVE-2 Shnoww_andd ice Cuuen

SVE-3 e

SVE-4 (

SVE-5 \

SVE-6 \ i

\ |
[sves \ ||
Isves \ u
SVE-10 \
| SVE-11 \
h SVE-12 }

FVE-B /
SVE-14 / I
| SVE-15 /

SVE-16 _/
SVE-17 l
I SVE-18 v

EA 5120 07944

Page 1 of 2

I?




FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel:

Ste [ADA

Date:

Time:

2/s[7

|

|

Western (Pressure/Flow/Temp.):

l Location

Pressure
{psi)

Flowrate
(cfm)

PID TVH

FID TVH
(ppm,)

Comments

Eastern (Pressure/Flow/Temp.): ||

——]

AAS-1

MoT Completed clue

AAS-2

do 4" Show auod ice

AAS-3

COLCA,

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

i

AAS-17

l
JI

ﬂ AAS-18

EA 5120 07944

Page 2 of 2




D EA ENOWEENNG,
ECIENCE, AND
TEChNOLTQY, ING

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Blosparging System

e

EA Persvmnclg._ MQ Dale: /2 Z/O/ -7 Time: | 1O “

Weather: (V 0%"?‘ é‘ﬁi I‘Cg ? Main Gauge (Pressure/Flow/Temp.): "
—— = S T e ——— L e —— e — 2

= ——r—= s —
Pressure | Flowrate | FIDTVH | FID TVH Comments
Location {psi) {clm) {pptn,) {ppny,)
SEE S

m———

SVE-] — émOV\)ji(P cave ﬁ,
sV — 1|7 |=how/ire cpUte

SVE3 — | Show/ ice Covel”
SVE4 — Sinawlice covev

} ]
l SVESS —_—1

6V\0wj.c-e eV

11

SVE-6 | =~ _ﬁ,bﬁ_‘w]it“‘ 0 ayvr¥
| SVET =i = 150w e c oy
SVE-8 15 606|250 ]
SVE9 129 [ R fl
- l SVE-10 — | — Bnewice covvy
' SVE-I1 — |l = 1% hKLbQ[{—C CoVeY -
SVE-12 — | S hfj,ur/lce. Cavex” )

SVE-13 700 [_30
S50 ‘
000 | Ad0 |
, TN 1
SVE-17 O 10O |
— | — [ Shpwpcecover |

- EA 5120 07944

|
|

Page 1 of 2




FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

- - e ————
u EA Personnel: 5(. VV\C/ Dale: 5/%77 / f@C)
“ Western (Pressure/Flow/Temp.): s 2 Pi Eagtern (Pressure/Flow/Temp.);

Pressure | Flowrate | FIDTVH | PIDTVH Comments
| [ ocation (psi) (cfrn) (ppm,) (ppm,)
AAS-i A - @()wl[ce CgN Py~
I
AAS-2 — — S V\OVJJJCQ coN? v
AAS-3 - '__ SNoW b e cavay”
— 7[ ‘.
AAS-4 — 6 Naguw e Covry
AAS-S — /Dhovuln ceCagve
AAS-6 — %nduJ/fw Coney”
AAS-7 —_ S Neufrce cavey N
AAS-8 — Sl’wwﬁe Covey J
— Sngwlice cove "
{
~
[;.As-u ; Y
I AAS-12 ,-1 Z7‘
. —~, v
| Ans.13 29501325
AAS-14 — | sngwli e ¢ pueY
AAS-15 — | — | Showlicp covec N
- _
AAS-16 [3) o
AAS-17 6 O
AAS-18 o O "
EA 5120 07944

] =
| ———

: AAS-9 -
l Il AAs-10 ‘b
1 22




® EA Engineering,
m Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

|
i
1
i
EA Persomnel; M OCTSYC’ Date: 4 / 7 / 47 Time:
l | Weather: (Nérﬂa‘s* ' 500 Main Gauge (Pressure/Flow/Temp.):
l Pressure | Flowrate | FIDTVH | PID TVH
Location {(psi) {cfm) (£pmv) {ppm,) Comments
l SVE-1 1'3 O O
SVE-2 Q ‘ O O ( O
l SVE-3 2.2 100
SVE-4 /(ﬂg p? 6
I SVE-S 5.1 0. O
SVE-6 [ C] 0.0
I SVE-7 [ 2 0.0
SVE-8 HH 10O
l SVE-9 LO 100 |lpwshole be yatt
SVE-10 230 | (40 ¢ Y
I SVE-11 Hlp 00
SVE-12 9~6t?> l ! :1
I SVE-13 ”ﬂ % I-B
SVE-14 N 5‘1 (g S real hole b‘r Concrede vavlt
I SVE-1s L350 | [l
SVE-16 104 | 15,0
l SVE-i7 O % O '6
| SVE-18 0% |0.0
l EA 5120 0794-4 Page | of 2
i
i
1




@ EA Engineering,
m Science, and
Technotogy

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

|| EA Personnel: B ('! MY C Date; L’}7 }q——? Time:
" Western (Pressure/Flow/Temp. ). Eastern (Pressure/Flow/Temp. )
Pressure | Flowrate | FID TVH | PID TVH
Location {psi) {cfim) (E_i% | (ppm.) Comments
AAS-1 1.2 6.0
AAS-2 o |00
AAS-3 23 100
AAS-4 3.3 0.0
AAS-5 95.2 | 0.5
AAS6 b2, | | 0.0
AAS-7 .2 00
AAS-8 2.0 |60
AAS-9 Dl 60
AAS-10 25.3] 2.9
AAS-11 79 | 6.0
AAS-12 S2%| 55
AAS-13 G20 | 157
| AAS-14 32§ 14592
| Aas.s 0 2
AAS-16 35 0.0
AAS-17 1.0 | 0.0
| AAS-18 B 0.9 (0.0

EA 5120 0794-4




)
I ® EA Engineering,
g EBA=s
FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
l Brunswick Naval Air Station Fuel Farm Biosparging System
“ EA Personnel: S \{C, \% O 'A' Date: L/// 30 /(1‘7 Time:
I Weather: Vi ' nﬂk., ; L{7O Main Gauge_(_PressurefFlowa emp.):
l Pressure | Flowrate | FID TVH | PID TVH _—J
Location {psi) (cim) (ppm,) {ppm,) _ Comments ___|
. I SVE-1 55 10.0
| sve 54 0.0
| SVE-3 54 |03
SVE-4 704 194
l SVE-5 50 (0.0
SVE-6 6 ﬁl O { O
l SVE-7 LO 100
SVE-8 ” . (D O 0
l SVE-9 4511 1. l
SVE-10 203 | 44
l SVE-11 66‘{ 0.0
SVE-12 2o |00
I SVE-13 (- 100
SVE-14 24| | X8 R
l SVE-15 RES 10|
SVE-16 108 | (3.9
SVE-17 [ ") 0.0
l | SVE-18 Q "f 0.0
I EA 5120 0794-4 Page 1 of 2
i
I
i




® EA Engineering,
] Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

|
|
1
I VEA Personnel: ')-\{C : 6 O A Date: Lf / 30/ q 4 Time:
l ~ Western (Pressure/Flow/Temp.): Eastern (Pressure/Flow/Temp.):
I | Pressure | Flownate [ FIDTVH | PID TVH
_ Location (psi) (cfim) (ppm,) {(ppm,) Comments
_AAS-1 5 Ao 0.0
l ;AAS-Z (. ] 0.0
_AAS-3 5% 10.0
' AAS-4 b.| 0:0
AAS-5 A1 115
I AAS-6 7.5 100
AAS-7 L[ % 0.0
l AAS-8 45 100
_AAS9 541 100
l AAS-10 9.7 10.0
AAS-11 - 50100
' AAS-12 (,7.% ()0
_AAS-13 H.3 1 (0:0
l AAS-14 9.1 0.
_AAS-15 2491 4.0
1 s 4.7 0.0
AAS-17 23 10,0
b s [ 3210.0 |
EA 5120 0794-4 Page 2 of 2
i
i
|
i




® EA Engineering,
m Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

I
|
1
l “ EA Personnel: S\’C\ Cé\’\/\ Date: 6 { l{j \lq —’ Time: u
I " Weather: éLLV\ \’\\3 1 566 Main Gauge (Pressure/Flow/Temp.): ||
I _ Pressure | Flowrate | FID TVH | PID TVH

Location (psi) (cfm) (ppmy) | (ppm,) Comments

SVE-1 (& (0.0
1 |- 6,10 0.0

SVE-3 [.2 10: 0
l SVE-4 311 5.D

SVE-5 O ‘O On O
l SVE-6 O. | 0.0

SVE-7 [ O 0. 2
l SVE-8 70 | 0%

SVE-9 e | 08
l SVE-10 Q69| 148

SVE-11 A7 | 1]
l  SVE-12 L. 7] (.3

SVE-13 11,0 | 1.2
l SVE-14 29 6% D1

;SVE-IS [T 108
l _SVE-16 o !(c O | %

SVE-17 oM |00
l | SVE-I8 0.0 10.0

EA 5120 0794-4 Page | of 2

i
i
I
i




® EA Engineering,
m Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

|
i
1
l Il EA Personnel. S C | Cr\W\ Date S//S /T | Time:
I " Western (Pressure/Flow/Temp.): Eastern (Pressure/Flow/Temp.}:
l l . Pressgre Flowrate | FID TVH | PID TVH "
| Location | (s | (ofm) | @pm) [ (ppmy Comments
l AAS-1 O 3 00
AAS-2 s 0.0
AAS-3 [, ]{0 Y4
l AAS-4 / S 1o 9
AAS-S /o 10,0
l AAS-6 & 43100
AAS-7 .4 |00
' AAS-8 2.9 |0k
AAS-9 340G
l AAS-10 3? g [ Q
AAS-1] EA% 0.6
I [ 1% | 6.9
AAS-13 L | 28,9
' | ans-14 24 3] 19,4
AAS-15 170 V0.
' AAS-16 501 D.2
AAS-17 Ok 0.0
l | AAS-18 6. | 0>
EA 5120 0794-4 Page 2 of 2
]
1
I
I




® EA Engineering,
m Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS

|
|
i
' “ EA Personnel: S yC Date: 5 / 30/ ?-7 Time:
l || Weather:  (JJev w§4: So Main Gauge (Pressure/Flow/Temp.):
I || | Pressure | Flownate [ FDTVH | PIDTVH

_ Location (psi) (cfm) | (ppm,) (ppm,) Comments
l SVE-1 O < :Cj

SVE-2 0.7 (LS
I SVE-3 O /3- A

SVE-4 O 164

SVE-5 I35% | 1.4
l SVE-6 LY 158

SVE-7 4.3 )
l SVE-8 o | 1LY

SVE-9 b\, |59
l SVE-10 Dt 2 24.4

SVE-11 NH 192
l SVE-12 99 |7.¥

SVE-13 Sbd DOy
l SVE-14 <({27) | 28.%

SVE-15 a2 39. Cl
I SVE-16 2094 |28 %

SVE-17 5.0 |94
l SVE-18 O ¥

EA 51200794-4 Page 1 of 2

i
I
i
i




M

EA Engineering,
Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

II EA Personnel: S YC,

Date: 5/&;/9 7

Time:

|

Western (Pressure/Flow/Temp.):

Eastern (Pressure/Flow/Temp.):

Pressure | Flowrate | FID TVH | PID TVH
Location (psi) (cfm) (ppm,) _(ppm,) Comments
AAS-1 & |47
AAS-2 1.5 (9.5
_AAS3 4% i3.6
AAS-4 @) @)
AAS-5 a5 |8.%
AAS6 7 L | 11§
AAS-7 7.5 |9 2
AAS-8 94,.2 | 135
AAS-9 132 111.9
_AAS-10 353 | 5.3
AAS-11 by |9 b
AAS-I2 LA3D12 b
AAS-13 5023 99,2
AAS-14 il
AAS-15 237 | (.Y
_AAS-16 I |2 ]
AAS-17 92 1906
AAS-18 54y [5.4

EA 5120 0794-4

Page 2 of 2



® EA Engineering,
a Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS

|
|
i
l || EA Personnel: DOV, Date: {2 L Time: "
l " ‘Weather: § Ly \r\-’. . 7; Main Gauge (Pressure/Flow/Temp.): |I
l _ Pressure | Flowrate | FIDTVH | PID TVH
Location (psi) {cfim) (ppm,) (ppm,) Comments
SVE- O ol15Y
I SVE-2 0.0 | 130
SVE-3 0.0 | %9
I SVE-4 0.0 | by
SVE-5 00O |Sb
I SVE-6 6O 149
SVE.7 OO0 [l
l SVE-8 4,2 |35
SVE-9 59 |15) A
| SVE10 59.3 [52.b
SVE-11 1.8 |53,
' SVE-12 4.9 |32,1
SVE-13 4, % LIB o
I SVE-14 0 (4.2
SVE-15 H774 1750
I SVE-16 15130
SVE-17 .S 8 2.
l | SVE-18 2.0 4§59
EA 5120 0794-4 Page 1 of 2
]
i
|
i




® EA Engineering,
m Science, and
Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS

Brunswick Naval Air Station Fuel Farm Biosparging System

" EA Personnel: S Q, Date: (ﬂ/(p Time:
I_l Western (Pregsure/F low/Temp.): Eastern (Pressure/Flow/Temp. }:

Pressure | Flowrate | FID TVH | PID TVH

Location (psi) (cfm) (ppmy) (ppm,) Comments

aAs-l | 0.0 | %128

AAS-2 0.0 43

AAS-3 0:0 |/04

AAS-4 O.0 | §2

AAS-5 0.0 |49

AAS-6 0.0 [59.1

AAS-7 0.0 L8

AAS-8 2.2 |7

AAS-9 4.2 LT

AAS-10 79.2 LN&S

AAS-11 A | 35,2

AAS-12 354 | 4%, |

AAS-13 114 | 3%,]

AAS-14 LYy |39%

AAS-15 133 Hi.2

AAS-16 _-_? A ]].¥

AAS-17 I 2 <4, l

AAS-18 .3 53]

EA 5120 0794-4

Page 2 of 2



EA Engineering,

®
m Technology

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

Science, and

lrEA Personnel: S‘{C\ tadC Date: % ) 27 Time: 8 OO “
|_|_ Weather: iun r\\’,c X o) Main Gauge (Pressure/Flow/Temp.): “
FIDTVH |PDTVH | CH, | co, [ 0, | %LEL
j Location {ppm,) (fpm,,) Comments
SVE-1 0.0 Ol |O |03 Lo O
_SVE2 20 103 O 10,3 o7 O
SVE-3 iS5 1.2 | O | 0512080
svea | ADIZY 1O 10O Rl O
SVE-5 @) - O 1O RLOLG
svis | O @ O O (ot O
SVE7 | © O o 1o 208 o
SVE-8 3% ,7 L‘I @) 9] 2|-7 O
sves |90 59 OO 370
svero | (G 110,71 O O [0
svel |23 3021 O 0 20
sve-2 |[@ 1 HR Ol © N0
sves 4.0 {;7 Sl OO A0
svEs | B 8|1 1d |© |alo
sveas | 017 199,91 OO W10
sves | 285 |HA 0.0 ol RS2
SVE-17 3 |deyx| D20 1AD] ©
SVE-18 26, e | (Ole ] Rl &
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

II EA Personnel: 6 yC \ WA V)C

Date: b/rj 5/?7

Time. 5 OO0

1

Western (Pressure/Flow/Temp.):

Eastern (Pressure/Flow/Temp.):

FIDTVH | PDTVH | cH, | co, | o, | wLEL
Location _(_Epm,,) (ppm,) Cormnments
AAS-1 [.9) 1§ [ O .2l O
ams2 | Iy 1 2.2 1O [0 A1 N0
AAS-3 (.0]c.9 [O 6.1 [A1.0] O
mse | LD 1 1% O O (2.0] 0
AAS-5 O O | Olo RO
AAS-6 O @, O 16.2 108 | O
AAS-T [ 26 |O 0.1 ]009]0
mss (A4 Wb |0 (0 AT
AAS-9 4.8 (6.3 [ 1C A0
msto | 3. | 1S (1S A0
ans11l | 257 1O Ol C I\ ME|O
aas-i2 | 40+ {16 OO (a0
msis |92 15 1o 10 710

_AAS-14 PN A7) & | C I 0

aasts (3.5 |/ g O @ .7 O
AAS-16 lg«g /6 Q O RILL|O

aas7 | 2\ g O C Q150

aasis | 2. 90323 O G219 0
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