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1.2 SITE HISTORY

1.2.1 Site Geologic Conditions

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.

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.
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1. BACKGROUND INFORMATION

Old Navy Fuel Fann
Naval Air Station, Brunswick, Maine

The Old Navy Fuel Farm site is located on the northeast portion ofNAS 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/AASj system), installed
following facility decommissioning, and a storm sewer system, exist at the site. Surface grade
consists of a level field of grass.

The topography surrounding NAS Brunswick is somewhat irregular due to erosion of surficial
sand deposits by streams. East ofNAS 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 rni to the north, and Mere Brook located less than 1 mi to the east-southeast.
Drainage from the eastern part ofNAS 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.

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.

1.1 INTRODUCTION
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1.3 SUMMARY OF BIOSPARGING SYSTEM OPERATIONS

1.2.2 Historical Petroleum Bulk Storage and Environmental Investigation Summary

The second dissolved-phase hydrocarbon plume was located in the north-central portion of the
western half ofthe Old Navy Fuel Farm and appeared to originate in the vicinity offormer glycol
tanks T-I04 and T-105. This plume consisted principally ofBTEX 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 ofT-104 and T-105.

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.
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Old Navy Fuel Fann
Naval Air Station, Brunswick, Maine

The objective ofbiosparging 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

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-lOI through T-105. Underground storage
tanks T-IOI through T-I03 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-2l1 (previously designated
as MW-J) is currently located adjacent to the former location ofT-202.
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1.3.2 Biosparging System Effectiveness Monitoring Procedures

1.3.1 Biosparging System Operation and Maintenance Activities

throughout the targeted remedial area (EA 1997a). In addition, two replacement monitoring
wells (MW-56R and MW-6IR) 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 fe treatment building and a network oflateral
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.
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Each of the existing sparge compressors (C-IA, C-IB, 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.

Old Navy Fuel Fann
Naval Air Station, Brunswick, Maine

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 iodicator parameters such as electron acceptor and
nutrient studies) and a corresponding reduction in hydrocarbon concentrations. Therefore, the
effectiveness ofbiosparging 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.

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.

EA Engineering, Science, and Technology
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1.4 REPORT ORGANIZATION

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

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.

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.
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Available nutrient analysis is conducted as part of the comparative enumeration analysis and
includes quantifIcation of nutrient availability as a function of dissolved-phase nitrogen
(ammonia, total organic nitrogen, nitrate, and nitrite) and phosphorous concentrations. Although
oxygen uptake is the primary limiting factor to in situ biodegradation, nutrient availability is also
crucial for sustained (i.e., long-term) biodegradation processes, and is monitored to ensure that
microbial nutrient uptake does not deplete the indigenous nutrient supply.

Chemical analyses of ground-water samples include BTEX, methyl tertiary-butyl ether (MTBE),
total petroleum hydrocarbons (TPH)-Oasoline Range Organics (ORO), 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.

EA Engineering, Science, and Technology
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Figure 1-1. Site location, Naval Air Station, Brunswick, Maine, U.S. Geological Survey 7.5-minute series
topographic quadrangle map.
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2.2 WELL POINT AIR QUALITY MONITORING PROGRAM

2.1.2 Water Quality Indicator Parameter Measurement Methodology

2.1.1 Well Gauging Methodology

2.1 WELL GAUGING AND WATER QUALITY MONITORING PROGRAM
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2. MONITORING AND SAMPLING PROCEDURES

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

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

Well gauging data were collected over short time intervals to permit assessment of ground-water
flow. Upon opening each well, a Foxboro TVA-lOOO 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.

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.

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 oflight, 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.
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2.3.1 Overview

2.3 GROUND-WATER SAMPLING PROGRAM

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 1SCO Model 2700 peristaltic
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Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

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.

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 ofBiosparging Well Point Monitoring form provided in
Appendix B.

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.

concentrations may be attributable to excessive aeration of the saturated zone. Upon opening the
top of each well point, a Foxboro TVA-1000 PlD/FlD was used to monitor the presence and
concentration ofTVH. These data were recorded on the Field Record of Biosparging Well Point
Monitoring forms provided in Appendix B.
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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 of20 well points, 5 of7 ground-water monitoring wells located within
the remediation zone (MW-44, MW-54, MW-61R, MW-211, and MW-213), and 4 of?
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 O.OI-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.

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.

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 ofHuman Services (DHS}-­
Health and Environmental Testing Laboratory (HETL) Method 4.2.17, and TPH-DRO by Maine
DHS-HETL Method 4.1.25. Trip blank samples were analyzed only for BTEX and MTBE by
EPA Method 8020.
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Following sample collection for offsite laboratory analyses, an additional grab sample was
collected to permit onsite colorimetric testing for ferrous iron and manganese. Following
vacuum filtration to remove particulate matter, a Hach Model DR-2000 spectrometer was used to
measure concentrations offerrous 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.

Ground-water samples collected from the 16 well points for microbial analyses were shipped to
BioRenewai 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-ll 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.
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TABLE 2-1 SUMMARY OF CHEMICAL AND BIOLOGICAL ANALYTICAL PROGRAM
OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE

I
Chemical Analyses

IAnalyte I 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

Analvsis I Parameters Measured

Comparative Microbial Total Heterotrophic BacteriafTotal
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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• Analyzed well point head space TVH concentrations

3.1.1 Biosparging System Operational Summary

3.1 SUMMARY OF BIOSPARGING SYSTEM OPERATION AND
MONITORING DATA

• Gauged water levels and measured water quality indicator parameters at
monitoring wells and well points
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3. DISCUSSION OF RESULTS
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• Inspected biosparging system components for functionality and repaired as
necessary.

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

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-IA, C-IB, 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).

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:

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 I 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.

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

Old Navy Fuel Fann
Naval Air Station, Brunswick, Maine
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3.1.3 Water Quality Indicator Parameter Data

3.1.2 Monitoring Well and Well Point Gauging Data

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.

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 ofLNAPL. A summary of water quality indicator parameter data is
provided in Table 3-2.
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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-Ol. Excavation and associated soil
sampling is scheduled to be completed in early July 1997. It is expected that soil excavation and
storm sewer/headwall removal/replacement activities will be performed to mitigate the remaining
product seep area. Chemical analysis of soil samples will be for BTEX and MTBE by EPA
Method 8020, TPH-GRO by Maine DHS-HETL Method 4.2.17, and TPH-DRO by Maine DHS­
HETL Method 4.1.25.

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 of28 January - 3 February 1997 and 15-20 March 1997. Sparge
compressor C-IA was found to be inactive on 24 January 1997 due to failure of the main blower
shaft. Once replacement parts were received, compressor C-1 A 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.

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-6IR, 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.
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3.2 SUMMARY OF JUNE 1997 SAMPLING PROGRAM RESULTS

3.1.4 Monitoring Well and Well Point Headspace Vapor Measurements

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.

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-21I, 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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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-OI, 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 ofmethane, 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
ppmy ). 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-lO) to 21.7 percent (WP-12 and WP-13). Methane, carbon dioxide, and
oxygen headspace concentration data are provided in Table 3-4.

EA Engineering, Science, and Technology
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3.2.2 Water Quality Indicator Parameter Data

3.2.1 Well Gauging Data

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.

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

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.

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 werefound 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.
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3.2.3 Microbial Sampling Results

Total organic nitrogen concentrations ranged from 0.9 to 14.4 percent in samples collected on
25-26 June 1997, with an average ofJ.9 percent. The June 1997 C:N ratios ranged from 3:1 to
50: I, with an average of 11.4: I. Since available phosphorous was only detected above 0.1 mg/L

The rinsate blank biological sample reported a total heterotrophic microbial count of only
1.2 x 103 CFU/mL (0.05 percent of the average population density) and a hydrocarbon degrading
microbial count of2.2 x 102 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-II reported slightly
lower microbial counts than the original sample (Table 3-5).

During 25-26 June 1997, ground-water samples were collected from 16 of20 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/rnL). Results for the baseline (August 1996), December 1996, and June 1997
microbial sampling events are summarized in Table 3-5.
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The June 1997 (i.e., after approximately II months of active biosparging) total microbial
populations ranged from 8.0 x 10' CFU/rnL (WP-02) to 1.4 x 10' CFU/rnL (WP-13) with an
average of2.3 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/rnL. 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.

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

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 .uhmos (MW-211) to 429 .uhmos (WP-OI) with an
average of 190.42 .uhmos. Redox ranged from 33 mV (MW-58) to 371 mV (MW-211) with an
average of236 mY. Table 3-2 provides a summary of Old Navy Fuel Farm water quality
indicator parameter data for the reporting period.
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3.2.4 Ground-Water Sampling Results

MTBE was detected in only 3 of25 ground-water samples at concentrations of 1 ,ug/L (WP-03
and WP-04) and 2 ,ug/L (WP-ll). MTBE was not detected in the equipment rinsate blanks or the
trip blank.

at one location during June 1997, only one CoP ratio (well point WP-04, 650:1) was reported by
BioRenewal Technologies, Inc. Each average value of these parameters, with the exception of
the CoN ratio, was above the minimal threshold for effective in situ biodegradation potential
(total organic nitrogen;, 1.5 percent, CoN ratio between 10:1 and 100: I, CoP ratio between 100: I
and 200: I) given by EPA (1995). The average CoN 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.

A total of25 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.
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Total BTEX was reported in 12 of25 ground-water samples at concentrations ranging from
1.0 ,uglL (WP-61R, WP-14, and WP-15) to 21,660,ug/L (MW-211). Total BTEX was reported
at a concentration greater than 100 ,ug/L in 7 of25 samples: WP-02 (547 ,ug/L), WP-04 (637
,uglL), WP-05 (11,355 ,uglL), WP-IO (110 ,uglL), WP-ll (7,427 ,ug/L), WP-13 (300 ,ug/L), and
MW-211 (21,660 ,ug/L). Benzene was reported in 7 of25 samples at concentrations ranging
from 3 ,uglL (WP-02 and WP-04) to 510,ug/L (MW-211). Toluene was the most frequently
detected compound, reported in 13 of 25 samples. Ethylbenzene and total xylenes were each
reported in 7 of 25 samples. It should be noted that toluene was reported in 1 of 2 equipment
rinsate blanks (3.0 ,ug/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 of25 ground-water samples. No other VOC were reported in the rinsate
blanks. Total BTEX was not detected in the trip blank.
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3.3 ASSESSMENT OF BIOSPARGING SYSTEM PERFORMANCE

TPH-GRO was reported in 16 of25 ground-water samples at concentrations ranging from 32
,"gIL (MW-61R) to 24,000 ,"gIL (MW-2ll). Concentrations ofTPH-GRO were reported above
1,000 ,"giL in 7 of25 wells: WP-02 (4,200 ,"gIL), WP-04 (16,000 ,"gIL), WP-05 (15,000 ,"gIL),
WP-07 (4,000 ,"gIL), WP-08 (1,600 ,"gIL), WP-ll (9,100 ,"gIL), and MW-21 1 (24,000 ,"gIL).
TPH-GRO 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 ,"gIL (nominally above the reporting limit
of 25 ,"gIL) in the duplicate sample.

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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A Hach Model DR-2000 spectrometer was used for analysis offerrous 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 mgIL in well
point WP-20 to 16.0 mgIL in WP-Ol. Manganese concentrations ranged from non-detect in
6 well points (WP-05, WP-09, WP-ll, WP-13, WP-15, and WP-16) to 1.3 mgIL 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.

TPH-DRO was reported in the 25 ground-water samples at concentrations ranging from 52 ,"gIL
(MW-5l) to 12,000,000 ,"gIL (MW-2ll). Concentrations ofTPH-DRO were reported greater
than 1,000 ,"gIL at 8 locations: WP-Ol (1,800 ,"gIL), WP-02 (23,000), WP-04 (12,000,000
,"gIL), WP-05 (2,700 ,"gIL), WP-07 (1,200 ,"gIL), WP-08 (2,400 ,"gIL), WP-ll (12,000 ,"gIL),
and MW-2l1 (3,000 ,"gIL). A TPH-DRO concentration of 58 ,"gIL 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.
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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
grouod-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

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-II, 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 grouod water was
observed within the well risers; although dry, positive air pressure was observed at WP-17,
indicating active aeration in this area.

No increases in dissolved oxygen concentrations were observed at well points WP-04, WP-I0,
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-I0, 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. Grouod water in this section of the Old Navy Fuel Farm continues to exhibit
depressed oxygen 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 II months of active biosparging, grouod water within the central
and eastern sections of the Old Navy Fuel Farm remedial area has been converted to aerobic
conditions supportive of in situ biodegradation of petroleum hydrocarbons by heterotrophic
micro-organisms. The capacity of the biosparging system for supplying oxygen to grouod water
within this section ofthe remedial area was evidenced by significant increases in dissolved
oxygen concentrations at 12 well point locations. Insufficient data were collected (due to lack of
grouod water) to assess dissolved oxygen increases at well point WP-07. Dissolved oxygen
concentration isopleths for the Juoe 1997 sampling events are provided in Figure 3-5.
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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 (Le., 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

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 of20 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.

system was 4.87; after approximately 11 months ofbiosparging, 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 mY,
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 mY).
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significant reductions and/or elimination ofmethane 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.

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.

Although the average C:N ratio (11.4: I) 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-IO, and WP-II).
Hydrocarbon-degrading microbial populations ranged from 4.9 x 104 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: I, exhibited microbial population densities in the same range as
observed for well points with C:N ratios> I0: I. 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.
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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+2

), 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.

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.

Based on water quality indicator parameter data, and nutrient and electron acceptor data collected
during the June 1997 sampling event, environmental conditions required for successful aerobic
biodegradation are in place at the Old Navy Fuel Farm. Ground-water dissolved oxygen
concentrations throughout the majority of the remedial area have been increased to acceptable
levels (i.e., greater than 2.0 mg/L) for aerobic metabolism. However, as indicated on Figure 3-5,
depressed oxygen conditions continue to exist in the western section of the biosparging area
north of the treatment building (i.e., in the vicinity of monitoring wells MW-54 and MW-6IR
and well points WP-IO, WP-14, and WP-18), in the vicinity of monitoring wells MW-49 and
MW-58 and well point WP-19, and in the vicinity of well point WP-04. It should be noted that
monitoring wells MW-49 and MW-58 and well point WP-04 are not located within the current
biosparging area of influence.

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 106 CFU/mL. This increase is especially noteworthy since seasonal decreases in ground­
water temperature between the baseline and December 1996 sampling events would have
otherwise been expected to reduce the microbial population. Microbial quantification data
obtained during the June 1997 sampling event indicated a further increase of the total
heterotrophic population to an average of2.3 x 106 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 lOs CFU/mL to 1.1 x 106 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-II, and WP-13).
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Analytical data collected during baseline, December 1996, and June 1997 ground-water sampling
events at the Old Navy Fuel Farm indicate that notable reductions in the dissolved-phase BTEX,
MTBE, and TPH-GRO concentrations have occurred during the reporting period. A significant
reduction ofTPH-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.

The overall reduction ofBTEX 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 of20 samples (l00 percent) collected during the baseline
sampling event and in 18 of24 samples (75 percent) collected during December 1996, but was
only detected in 12 of25 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 j.lgIL) reported at WP-05 and in the eastern-central biosparging area, in the
vicinity of well points WP-II, WP-12, and WP-16 and monitoring well MW-211. The
concentration ofBTEX 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 j.lgIL.

As indicated by the data, total BTEX concentrations decreased at 10 out 16 well points (WP-O I,
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
ofBTEX) was previously detected. Monitoring well MW-211 was not sampled during August
1996 due to the presence ofLNAPL 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 II gauging events from 24 January
to 23 June 1997. Of the lOwell points in which total BTEX concentration reductions were
observed, 7 also exhibited evidence of active biosparging. Well points WP-OI, WP-02, and
WP-04, at which slight decreases in total BTEX concentrations were reported, were not affected
by the biosparging system. Five sample locations (WP-05, WP-IO, 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.
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- --------------------------------~

3.4 CONCLUSIONS AND RECOMMENDATIONS

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-5l. During June 1997, MTBE was only detected at 3 locations (WP-03,
WP-04, and WP-ll) located in the central northeastern section of the biosparging area at
concentrations ranging from I to 2 J.lg/L. Prior to activation of the biosparging system, MTBE
was detected in 19 of 20 samples at concentrations up to 130 J.lg/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.

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 ofhydrocarbon 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 ofMTBE
is most likely attributable to volatilization, especially since the majority ofMTBE removal was
observed early (i.e., by December 1996) in the biosparging system operational period and without
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Although LNAPL was not detected during the June 1997 sampling event, TPH-DRO was
detected at 12,000,000 J.lg/L (1.2 percent) at well point WP-04 and at 12,000 J.lg/L at well point
WP-ll. TPH-DRO concentrations above 1,000 J.lg/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 J.lg/L. The highest perimeter monitoring well TPH-DRO concentrations were
observed at downgradient wells MW-49 and MW-58 (140 and 100 J.lg/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-Ol, WP-ll, WP-13, and WP-14 may be due in
part to other organic matter (i.e., decaying leaves, etc.) in a similar carbon range.

Old Navy Fuel Fann
Naval Air Station, Brunswick, Maine
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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 aerobic hydrocarbon-degrading
microbial population.

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.

Although volatilization is effective for removal of the more volatile compounds present at the
Old Navy Fuel Farm, less volatile compounds will likely persist without effective in situ
biodegradation. It is expected that as elevated ambient temperature persists and aerobic
microbial conditions are maintained by the continued delivery of dissolved oxygen to the aquifer,
these compounds and the remaining volatile constituents, will undergo sustained aerobic
biodegradation. However, 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.

As indicated by Figures 3-2 through 3-5, several petroleum impacted areas (as evidenced by total
BTEX concentrations> I00 .ugIL and/or TPH-GRO concentrations>1,000 .ugIL) 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-I 0, 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 patterns in the western biosparging field service vaults and by installing additional
sparge wells (and associated process pipe) adjacent to well points WP-04 and WP-19. It is
expected that these modifications will deliver sufficient oxygen to the above mentioned areas to
establish aerobic conditions supportive of enhanced microbial degradation of petroleum
hydrocarbons.
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---- ----------------------------------------------------.

TABLE 3-1 SUMMARY OF WELL GAUGING DATA COLLECTED
FROM 3 JANUARY THROUGH 23 JUNE 1997

OLD NAVY FUEL FARM, NAVAL AIR STATION
BRUNSWICK, MAINE

Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)(&)

WP-l

03 JAN 1997 74.84 3.85 3.85 0.00 70.99

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)

15 MAR 1997 74.84 Data not available (frozen)

27 MAR 1997 74.84 Data not available (frozen)

07 APR 1997 74.84 3.40 3.40 0.00 71.44

30 APR 1997 74.84 3.62 3.62 0.00 71.22

15 MAY 1997 74.84 3.61 3.61 0.00 71.23

30 MAY 1997 74.84 4.16 4.16 0.00 70.68

06 JUN 1997 74.84 4.47 4.47 0.00 70.37

23 JUN 1997 74.84 4.80 4.80 0.00 70.04

WP-2

03 JAN 1997 75.25 5.10 5.10 0.00 70.t5

24 JAN 1997 75.25 5.75 5.75 0.00 69.50

04 FEB 1997 75.25 5.58 5.58 0.00 69.67

28 FEB 1997 75.25 5.39 5.39 0.00 69.86

15 MAR 1997 75.25 5.27 5.27 0.00 69.98

27 MAR 1997 75.25 5.07 5.07 0.00 70.18

07 APR 1997 75.25 5.82 5.82 0.00 69.43

30 APR 1997 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 5.27 5.27 0.00 69.98

06JUN 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
0.83 for the LNAPL.

NOTE: LNAPL ~ Light, non-aqueous phase liquid; MSL ~ Mean sea level.
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Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)'·'

WP-3

03 JAN 1997 74.16 3.55 3.55 0.00 70.61

24 JAN 1997 74.16 4.20 4.20 0.00 69.96

04 FEB 1997 74.16 4.15 4.15 0.00 70.01

28 FEB 1997 74.16 Data not available (frozen)

15 MAR 1997 74.16 Data not available (frozen)

27 MAR 1997 74.16 3.40 3.40 0.00 70.76

07 APR 1997 74.16 3.22 3.22 0.00 70.94

30 APR 1997 74.16 2.98 2.98 0.00 71.18

15 MAY 1997 74.16 3.13 3.13 0.00 71.03

30 MAY 1997 74.16 3.71 3.71 0.00 70.45

06 JUN 1997 74.16 3.96 3.96 0.00 70.20

23 JUN 1997 74.16 4.50 4.5 0.00 69.66

WP-4

03 JAN 1997 76.18 5.05 4.55 0.50 71.13

24 JAN 1997 76.18 6.05 5.68 0.37 70.13

04 FEB 1997 76.18 5.70 5.70 0.00 70.48

28 FEB 1997 76.18 5.45 5.45 0.00 70.73

15 MAR 1997 76.18 5.43 5.43 0.00 70.75

27 MAR 1997 76.18 4.97 4.97 0.00 71.21

07 APR 1997 76.18 4.35 4.25 0.10 71.83

30 APR 1997 76.18 3.67 3.54 0.13 72.51

15 MAY 1997 76.18 3.82 3.82 0.00 72.36

30 MAY 1997 76.18 5.04 4.96 0.08 71.14

06 JUN 1997 76.18 5.36 5.36 0.00 70.82

23 JUN 1997 76.18 6.02 6.02 0.00 70.16

WP-5

03 JAN 1997 74.64 5.90 5.90 0.00 68.74

24 JAN 1997 74.64 5.55 5.55 0.00 69.09

04 FEB 1997 74.64 5.66 5.66 0.00 68.98

28 FEB 1997 74.64 5.40 5.40 0.00 69.24

15 MAR 1997 74.64 5.46 5.46 0.00 69.18

27 MAR 1997 74.64 5.20 5.20 0.00 69.44

07 APR 1997 74.64 4.85 4.85 0.00 69.79

30 APR 1997 74.64 4.87 4.87 0.00 69.77

15 MAY 1997 74.64 4.86 4.86 0.00 69.78

30 MAY 1997 74.64 5.26 5.26 0.00 69.38

06 JUN 1997 74.64 5.44 5.44 0.00 69.20

23 JUN 1997 74.64 5.62 5.62 0.00 69.02
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Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)'"

WP-6

03 JAN 1997 73.72 3.80 3.80 0.00 69.92

24 JAN 1997 73.72 4.61 4.61 0.00 69.11

04 FEB 1997 73.72 4.60 4.60 0.00 69.12

28 FEB 1997 73.72 4.35 4.35 0.00 69.37

15 MAR 1997 73.72 4.66 4.66 0.00 69.06

27 MAR 1997 73.72 3.95 3.95 0.00 69.77

07 APR 1997 73.72 3.55 3.55 0.00 70.17

30 APR 1997 73.72 3.32 3.32 0.00 70.40

15 MAY 1997 73.72 3.51 3.51 0.00 70.21

30 MAY 1997 73.72 4.14 4.14 0.00 69.58

06 JUN 1997 73.72 4.36 4.36 0.00 69.36

23 JUN 1997 73.72 4.65 4.65 0.00 69.07

WP-7

03 JAN 1997 73.92 4.32 4.00 0.32 69.60

24 JAN 1997 73.92 5.50 5.30 0.20 68.42

04 FEB 1997 73.92 Data not available (frozen)

28 FEB 1997 73.92 Data not available (frozen)

15 MAR 1997 73.92 5.37 5.37 0.00 68.55

27 MAR 1997 73.92 4.15 4.15 0.00 69.77

07 APR 1997 73.92 3.92 3.92 0.00 70.00

30 APR 1997 73.92 3.64 3.64 0.00 70.28

15 MAY 1997 73.92 3.88 3.88 0.00 70.04

30 MAY 1997 73.92 4.59 4.59 0.00 69.33

06 JUN 1997 73.92 4.82 4.82 0.00 69.10

23 JUN 1997 73.92 4.88 4.88 0.00 69.04

WP-8

03 JAN 1997 74.99 4.43 4.43 0.00 70.56

24 JAN 1997 74.99 5.12 5.12 0.00 69.87

04 FEB 1997 74.99 5.02 5.02 0.00 69.97

28 FEB 1997 74.99 4.60 4.60 0.00 70.39

15 MAR 1997 74.99 6.41 6.41 0.00 68.58

27 MAR 1997 74.99 4.20 4.20 0.00 70.79

07 APR 1997 74.99 5.28 5.28 0.00 69.71

30 APR 1997 74.99 4.00 4.00 0.00 70.99

15 MAY 1997 74.99 4.35 4.35 0.00 70.64

30 MAY 1997 74.99 5.03 5.03 0.00 69.96

06 JUN 1997 74.99 5.22 5.22 0.00 69.77

23 JUN 1997 74.99 4.92 4.92 0.00 70.07
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Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (fty"

WP-9

03 JAN 1997 75.46 5.22 5.22 0.00 70.24

24 JAN 1997 75.46 6.73 6.73 0.00 68.73

04 FEB 1997 75.46 Data not available (dry)

28 FEB 1997 75.46 Data not available (dry)

15 MAR 1997 75.46 Data not available (dry)

27 MAR 1997 75.46 Data not available (dry)

07 APR 1997 75.46 8.09 8.09 0.00 67.37

30 APR 1997 75.46 4.22 4.22 0.00 71.24

15 MAY 1997 75.46 4.72 4.72 0.00 70.74

30 MAY 1997 75.46 5.46 5.46 0.00 70.00

06 JUN 1997 75.46 5.91 5.91 0.00 69.55

23 JUN 1997 75.46 6.92 6.92 0.00 68.54

WP-lO

03 JAN 1997 74.83 4.17 4.17 0.00 70.66

24 JAN 1997 74.83 5.78 5.78 0.00 69.05

04 FEB 1997 74.83 5.87 5.87 0.00 68.96

28 FEB 1997 74.83 5.28 5.28 0.00 69.55

15 MAR 1997 74.83 5.37 5.37 0.00 69.46

27 MAR 1997 74.83 4.92 4.92 0.00 69.91

07 APR 1997 74.83 4.17 4.17 0.00 70.66

30 APR 1997 74.83 4.25 4.25 0.00 70.58

15 MAY 1997 74.83 4.23 4.23 0.00 70.60

30 MAY 1997 74.83 5.01 5.01 0.00 69.82

06 JUN 1997 74.83 5.36 5.36 0.00 69.47

23 JUN 1997 74.83 5.76 5.76 0.00 69.07

WP-ll

03 JAN 1997 74.06 4.37 4.37 0.00 69.69

24 JAN 1997 74.06 5.30 5.30 0.00 68.76

04 FEB 1997 74.06 Data not available (frozen)

28 FEB 1997 74.06 Data not available (frozen)

15 MAR 1997 74.06 5.80 5.80 0.00 68.26

27 MAR 1997 74.06 4.47 4.47 0.00 69.59

07 APR 1997 74.06 4.16 4.16 0.00 69.90

30 APR 1997 74.06 4.05 4.05 0.00 70.01

15 MAY 1997 74.06 4.32 4.32 0.00 69.74

30 MAY 1997 74.06 4.91 4.91 0.00 69.15

06JUN 1997 74.06 5.12 5.12 0.00 68.94

23 JUN 1997 74.06 4.95 4.95 0.00 69.11
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Gauging Wen Elevation Depth to Depth to LNAPL Water Table
Data (fi MSL) Water (fi) LNAPL (Il) Thickness (fi) Elevation (fi)")

WP-12

03 JAN 1997 75.12 6.02 6.02 0.00 69.10

24 JAN 1997 75.12 7.25 7.25 0.00 67.87

04 FEB 1997 75.12 Data not available (dry)

28 FEB 1997 75.12 7.13 7.13 0.00 67.99

15 MAR 1997 75.12 Data not available (dry)

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

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

06JUN 1997 75.12 6.85 6.85 0.00 68.27

23 JUN 1997 75.12 Data not available (dry)

WP-13

03 JAN 1997 74.34 4.70 4.70 0.00 69.64

24 JAN 1997 74.34 5.99 5.99 0.00 68.35

04 FEB 1997 74.34 6.18 6.18 0.00 68.16

28 FEB 1997 74.34 6.08 6.08 0.00 68.26

15 MAR 1997 74.34 7.40 7.40 0.00 66.94

27 MAR 1997 74.34 4.98 4.98 0.00 69.36

07 APR 1997 74.34 4.88 4.88 0.00 69.46

30 APR 1997 74.34 3.49 3.49 0.00 70.85

15 MAY 1997 74.34 4.38 4.38 0.00 69.96

30 MAY 1997 74.34 4.99 4.99 0.00 69.35

06 JUN 1997 74.34 5.48 5.48 0.00 68.86

23 JUN 1997 74.34 6.34 6.34 0.00 68.00

WP-14

03 JAN 1997 75.18 5.05 5.05 0.00 70.13

24 JAN 1997 75.18 6.31 6.31 0.00 68.87

04 FEB 1997 75.18 6.43 6.43 0.00 68.75

28 FEB 1997 75.18 5.92 5.92 0.00 69.26

15 MAR 1997 75.18 6.33 6.33 0.00 68.85

27 MAR 1997 75.18 5.57 5.57 0.00 69.61

07 APR 1997 75.18 4.74 4.74 0.00 70.44

30 APR 1997 75.18 4.98 4.98 0.00 70.20

15 MAY 1997 75.18 5.01 5.01 0.00 70.17

30 MAY 1997 75.18 5.74 5.74 0.00 69.44

06 JUN 1997 75.18 6.02 6.02 0.00 69.16

23 JUN 1997 75.18 6.35 6.35 0.00 68.83
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Gauging Well Elevation Depth tn Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (fty:ll

WP-15

03 JAN 1997 74.54 4.78 4.78 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 4.15 0.00 70.39

27 MAR 1997 74.54 5.28 5.28 0.00 69.26

07 APR 1997 74.54 4.26 4.26 0.00 70.28

30 APR 1997 74.54 4.15 4.15 0.00 70.39

15 MAY 1997 74.54 4.70 4.70 0.00 69.84

30 MAY 1997 74.54 5.43 5.43 0.00 69.11

06 JUN 1997 74.54 5.71 5.71 0.00 68.83

23 JUN 1997 74.54 5.90 5.90 0.00 68.64

WP-16

03 JAN 1997 75.60 Data not available (dry)

24 JAN 1997 75.60 Data not available (dry)

04 FEB 1997 75.60 Data not available (dry)

28 FEB 1997 75.60 Data not available (frozen)

15 MAR 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 0.00 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 nnt available (dry)

15 MAR 1997 76.02 Data nnt 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 nnt available (drv)
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Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (fl) Thickness (ft) Elevation (fly"

WP-18

03 JAN 1997 74.30 4.82 4.82 0.00 69.48

24 JAN 1997 74.30 Data not available (dry)

04 FEB 1997 74.30 Data not available (dry)

28 FEB 1997 74.30 5.76 5.76 0.00 68.54

15 MAR 1997 74.30 6.08 6.08 0.00 68.22

27 MAR 1997 74.30 5.31 5.31 0.00 68.99

07 APR 1997 74.30 4.89 4.89 0.00 69.41

30 APR 1997 74.30 5.23 5.23 0.00 69.07

15 MAY 1997 74.30 5.14 5.14 0.00 69.16

30 MAY 1997 74.30 5.79 5.79 0.00 6851

06 JUN 1997 74.30 6.09 6.09 0.00 68.21

23 JUN 1997 74.30 Data not available (dry)

WP-19

03 JAN 1997 72.73 3.80 3.80 0.00 68.93

24 JAN 1997 72.73 5.19 5.19 0.00 67.54

04 FEB 1997 72.73 5.47 5.47 0.00 67.26

28 FEB 1997 72.73 5.05 5.05 0.00 67.68

15 MAR 1997 72.73 5.23 5.23 0.00 67.50

27 MAR 1997 72.73 4.80 4.80 0.00 67.93

07 APR 1997 72.73 4.10 4.10 0.00 68.63

30 APR 1997 72.73 3.67 3.67 0.00 69.06

ISMAY 1997 72.73 4.21 4.21 0.00 68.52

30 MAY 1997 72.73 4.83 483 0.00 67.90

06 JUN 1997 72.73 5.11 5.11 0.00 67.62

23 JUN 1997 72.73 5.40 5.40 0.00 67.33

WP-20

03 JAN 1997 72.67 4.97 4.97 0.00 67.70

24 JAN 1997 72.67 5.63 5.63 0.00 67.04

04 FEB 1997 72.67 6.17 6.17 0.00 66.50

28 FEB 1997 72.67 4.95 4.95 0.00 67.72

15 MAR 1997 72.67 5.52 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

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

06 JUN 1997 72.67 5.87 5.87 0.00 66.80

23 JUN 1997 72.67 6.40 6.40 0.00 66.27

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EA Engineering, Science, and Technology

Old Navy Fuel Fann
Naval Air Station, Brunswick, Maine

Project: 296.0035
Revision: DRAFT

Table 3-1 (Continued)
August 1997

Summary Report
Biosparging System Operations



Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)'·)

MW-43

03 MAR 1997 73.88 Data not available (frozen)

15 MAR 1997 73.88 Data not available (frozen)

27 MAR 1997 73.88 Data not available (frozen)

07 APR 1997 73.88 6.06 6.06 0.00 67.82

30 APR 1997 73.88 5.57 5.57 0.00 68.31

15 MAY 1997 73.88 6.06 6.06 0.00 67.82

30 MAY 1997 73.88 Data not available (dry)

06 JON 1997 73.88 Data not available (dry)

23 JON 1997 73.88 Data not available (dry)

MW-44

03 JAN 1997 73.18 Data not available (lock frozen)

24 JAN 1997 73.18 3.20 3.20 0.00 69.98

04 FEB 1997 73.18 3.05 3.05 0.00 70.13

03 MAR 1997 73.18 2.95 2.95 0.00 70.23

15 MAR 1997 73.18 2.67 2.67 0.00 70.51

27 MAR 1997 73.18 2.40 2.40 0.00 70.78

07 APR 1997 73.18 2.31 2.31 0.00 70.87

30 APR 1997 73.18 2.16 2.16 0.00 71.02

15 MAY 1997 73.18 2.21 2.21 0.00 70.97

30 MAY 1997 73.18 2.71 2.71 0.00 70.47

06 JON 1997 73.18 2.95 2.95 0.00 70.23

23 JON 1997 73.18 3.41 3.41 0.00 69.77

MW-46

03 MAR 1997 71.02 4.75 4.75 0.00 66.27

15 MAR 1997 71.02 4.70 4.70 0.00 66.32

27 MAR 1997 71.02 4.38 4.38 0.00 66.64

07 APR 1997 71.02 3.92 3.92 0.00 67.10

30 APR 1997 71.02 3.50 3.50 0.00 67.52

15 MAY 1997 71.02 4.02 4.02 0.00 67.00

30 MAY 1997 71.02 5.48 5.48 0.00 65.54

06 JUN 1997 71.02 4.80 4.80 0.00 66.22

23 JON 1997 71.02 5.34 5.34 0.00 65.68
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Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (fila)

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

27 MAR 1997 66.97 5.30 5.30 0.00 61.67

07 APR 1997 66.97 5.51 5.51 0.00 61.46

30 APR 1997 66.97 5.26 5.26 0.00 61.71

15 MAY 1997 66.97 5.42 5.42 0.00 61.55

30 MAY 1997 66.97 5.69 5.69 0.00 61.28

06 JUN 1997 66.97 5.79 5.79 0.00 61.18

23 JUN 1997 66.97 6.04 6.04 0.00 60.93

MW-Sl

03 MAR 1997 73.20 3.98 3.98 0.00 69.22

15 MAR 1997 73.20 3.80 3.80 0.00 69.40

27 MAR 1997 73.20 3.50 3.50 0.00 69.70

07 APR 1997 73.20 3.94 3.94 0.00 69.26

30 APR 1997 73.20 3.71 3.71 0.00 69.49

ISMAY 1997 73.20 3.82 3.82 0.00 69.38

30 MAY 1997 73.20 4.17 4.17 0.00 69.03

06 JUN 1997 73.20 4.47 4.47 0.00 68.73

23 JUN 1997 73.20 5.32 5.32 0.00 67.88

MW-54

03 MAR 1997 75.49 6.02 6.02 0.00 69.47

15 MAR 1997 75.49 6.20 6.20 0.00 69.29

27 MAR 1997 75.49 5.45 5.45 0.00 70.04

07 APR 1997 75.49 5.18 5.18 0.00 70.31

30 APR 1997 75.49 4.70 4.70 0.00 70.79

15 MAY 1997 75.49 5.39 5.39 0.00 70.10

30 MAY 1997 75.49 6.03 6.03 0.00 69.46

06 JUN 1997 75.49 8.35 8.35 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)

03 MAR 1997 75.28 No data available (active sparging)

15 MAR 1997 75.28 No data available (frozen)

27 MAR t997 75.28 No data available (frozen)

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)

30 MAY 1997 75.28 No data available (active sparging)

06JUN 1997 75.28 No data available (active sparging)

23 JUN 1997 75.28 No data available (active snaro-in")
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Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)<a)

MW-58

03 MAR 1997 69.80 6.08 6.08 0.00 63.72

15 MAR 1997 69.80 8.02 8.02 0.00 61.78

27 MAR 1997 69.80 7.90 7.90 0.00 61.90

07 APR 1997 69.80 5.82 5.82 0.00 63.98

30 APR 1997 69.80 7.75 7.75 0.00 62.05

15 MAY 1997 69.80 5.86 5.86 0.00 63.94

30 MAY 1997 69.80 5.97 5.97 0.00 63.83

06 JUN 1997 69.80 6.07 6.07 0.00 63.73

23 JUN 1997 69.80 6.24 6.24 0.00 63.56

MW-6IR

03 JAN 1997 75.52 5.29 5.29 0.00 70.23

04FEB 1997 75.52 Data not available (frozen)

03 MAR 1997 75.52 Data not available (frozen)

15 MAR 1997 75.52 Data not available (frozen)

27 MAR 1997 75.52 Data nnt available (frozen)

07 APR 1997 75.52 4.00 4.00 0.00 71.52

30 APR 1997 75.52 3.57 3.57 0.00 71.95

15 MAY 1997 75.52 4.03 4.03 0.00 71.49

30 MAY 1997 75.52 4.65 4.65 0.00 70.87

06 JUN 1997 75.52 4.92 4.92 0.00 70.60

23 JUN 1997 75.52 5.29 5.29 0.00 70.23

MW-62

03 MAR 1997 80.78 8.07 8.07 0.00 72.71

15 MAR 1997 80.78 8.15 8.15 0.00 72.63

27 MAR 1997 80.78 8.00 8.00 0.00 72.78

07 APR 1997 80.78 7.99 7.99 0.00 72.79

30 APR 1997 80.78 7.94 7.94 0.00 72.84

15 MAY 1997 80.78 8.08 8.08 0.00 72.70

30 MAY 1997 80.78 8.31 8.31 0.00 72.47

06JUN 1997 80.78 8.57 8.57 0.00 72.21

23 JUN 1997 80.78 9.32 9.32 0.00 71.46

MW-NASB-96

15 MAR 1997 73.56 2.94 2.94 0.00 70.62

27 MAR 1997 73.56 2.75 2.75 0.00 70.81

07 APR 1997 73.56 3.05 3.05 0.00 70.51

30 APR 1997 73.56 2.75 2.75 0.00 70.81

15 MAY 1997 73.56 3.04 3.04 0.00 70.52

30 MAY 1997 73.56 3.55 3.55 0.00 70.01

06 JUN 1997 73.56 3.85 3.85 0.00 69.71

23 JUN 1997 73.56 4.66 4.66 0.00 68.90
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Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)(a)

MW-NASB-20S

15 MAR 1997 71.39 6.75 6.75 0.00 64.64

27 MAR 1997 71.39 3.73 3.73 0.00 67.66

07 APR 1997 71.39 3.78 3.78 0.00 67.61

30 APR 1997 71.39 6.76 6.76 0.00 64.63

15 MAY 1997 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 available (frozen)

03 MAR 1997 75.55 6.62 6.62 0.00 68.93

15 MAR 1997 75.55 8.77 8.77 0.00 66.78

27 MAR 1997 75.55 8.08 8.08 0.00 67.47

07 APR 1997 75.55 6.51 6.51 0.00 69.04

30 APR 1997 75.55 5.14 5.14 0.00 70.41

15 MAY 1997 75.55 5.72 5.72 0.00 69.83

30 MAY 1997 75.55 6.54 6.54 0.00 69.01

06 JUN 1997 75.55 6.87 6.87 0.00 68.68

23 JUN 1997 75.55 7.41 7.41 0.00 68.14

MW-NASB-213

03 MAR 1997 76.81 5.00 5.00 0.00 71.81

15 MAR 1997 76.81 4.95 4.95 0.00 71.86

27 MAR 1997 76.81 4.74 4.74 0.00 72.07

07 APR 1997 76.81 4.50 4.50 0.00 72.31

30 APR 1997 76.81 3.98 3.98 0.00 72.83

15 MAY 1997 76.81 4.36 4.36 0.00 72.45

30 MAY 1997 76.81 4.92 4.92 0.00 71.89

06 JUN 1997 76.81 5.32 5.32 0.00 71.49

23 JUN 1997 76.81 6.21 6.21 0.00 70.60
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Table 3-2
EA Engineering, Science, and Technology August 1997

TABLE 3-2 SUMMARY OF WATER QUALITY INDICATOR
PARAMETER MEASUREMENTS COLLECTED
FROM 3 JANUARY THROUGH 23 JUNE 1997

OLD NAVY FUEL FARM, NAVAL AIR STAnON
BRUNSWICK, MAINE

Temperature Dissolved Conductivity Redox
Date pH (0C) Oxygen (mg/L) (/thmos) (mY)

WP-l.

03 JAN 1997 6.36 5.76 4.20 401 83

24 JAN 1997 6.02 4.81 2.61 381 110

04 FEB 1997 6.20 0.70 4.52 373 78

28 FEB 1997 No data available (frozen)

15 MAR 1997 No data available (frozen)

27 MAR 1997 No data available (frozen)

07 APR 1997 5.53 2.17 5.32 165 238

30 APR 1997 5.77 6.42 2.17 236 69

15 MAY 1997 5.48 7.59 0.65 297 390

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

WP-2

03 JAN 1997 6.06 4.24 2.01 177 185

24 JAN 1997 5.90 3.55 2.12 130.7 79

04 FEB 1997 6.20 2.70 2.70 125.2 82

28 FEB 1997 (b) 2.44 5.78 134.5 (b)

15 MAR 1997 5.39 2.37 2.64 180 70

27 MAR 1997 5.18 2.19 (a) 159 195

07 APR 1997 5.39 3.01 2.48 178 191

30 APR 1997 5.95 7.16 1.02 125.7 104

15 MAY 1997 5.37 8.18 2.61 218 82

30 MAY 1997 5.67 9.51 2.82 111.4 57

06 JUN 1997 5.47 10.11 2.71 168 68

23 JUN 1997 5.37 13.06 3.28 119.1 147

(a) Dissolved oxygen data inaccurate.
(b) pH and redox probes inoperable.

NOTE: LNAPL = Light, non-aqueous phase liquid; MSL = Mean sea level.
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Temperature Dissolved Conductivity Redox
Date pH CC) Oxygen (mg/L) Ci'hmos) (mY)

WP-3

03 JAN 1997 6.23 6.01 1.01 51.5 292

24 JAN 1997 5.58 4.39 1.89 489 292

04FEB 1997 5.50 3.10 0.94 54.4 256

28 FEB 1997 Data not available (frozen)

15 MAR 1997 Data not available (frozen)

27 MAR 1997 Data nnt available (frozen)

07 APR 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 44.7 333

06 JUN 1997 5.32 8.89 2.10 48.8 312

23 JUN 1997 5.23 14.13 2.85 60.3 367

WP-4

03 JAN 1997 Data not available (LNAPL present)

24JAN 1997 Data not available (LNAPL present)

04 FEB 1997 6.00 3.60 4.20 194 160

28 FEB 1997 (b) 3.00 4.75 186 (b)

15 MAR 1997 5.19 2.59 7.92 162 307

27 MAR 1997 5.20 1.99 (a) 183 268

07 APR 1997 Data not available (LNAPL present)

30 APR 1997 Data not available (LNAPL present)

15 MAY 1997 5.45 9.30 2.73 149.5 238

30 MAY 1997 Data not available (LNAPL present)

06 JUN 1997 5.61 9.87 2.12 176 251

23 JUN 1997 5.64 13.95 1.25 242 157

WP-5

03 JAN 1997 6.40 6.44 2.24 97.8 80

24 JAN 1997 6.11 4.54 3.16 93.5 166

04 FEB 1997 5.80 4.60 2.50 95.5 98

28 FEB 1997 (b) 4.07 2.21 99.4 (b)

15 MAR 1997 4.92 3.94 5.68 100.6 64

27 MAR 1997 4.82 3.57 (a) 120 202

07 APR 1997 4.82 4.59 4.50 80.1 235

30 APR 1997 5.08 5.10 6.30 75.9 327

15 MAY 1997 5.06 7.18 0.75 76.7 354

30 MAY 1997 5.18 8.35 1.67 74.2 108

06JUN 1997 5.28 8.91 1.21 72.1 216

23 JUN 1997 5.36 12.14 5.78 109.4 162
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Temperature Dissolved Conductivity Redox
Date pH ('C) Oxygen (mg/L) (I'hmos) (mV)

WP-6

03 JAN 1997 5.76 5.38 1.76 56.3 316

24 JAN 1997 6.00 3.94 1.62 96.9 304

04 FEB 1997 5.70 3.70 2.25 121.7 250

28 FEB 1997 (b) 3.52 3.08 118.7 (b)

15 MAR 1997 4.91 3.15 2.24 116.8 157

27 MAR 1997 5.13 2.96 (a) 134 193

07 APR 1997 4.98 1.34 3.41 79.8 443

30 APR 1997 6.89 5.15 4.87 40.1 412

ISMAY 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

23 JUN 1997 5.08 11.51 2.12 137.6 175

WP-7

03 JAN 1997 Data not available (bent well riser)

24 JAN 1997 Data not available (LNAPL present)

04 FEB 1997 Data not available (frozen)

28 FEB 1997 Data not available (frozen)

15 MAR 1997 Data not available (bent well riser)

27 MAR 1997 Data not available (bent well riser)

07 APR 1997 Data not available (bent well riser)

30 APR 1997 Data not available (bent well riser)

15 MAY 1997 Data not available (bent well riser)

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)

WP-8

03 JAN 1997 6.11 5.04 6.12 436 314

24 JAN 1997 6.17 3.22 7.12 403 327

04 FEB 1997 6.50 3.10 1.81 367 179

28 FEB 1997 (b) 2.29 9.14 416 (b)

15 MAR 1997 6.29 2.86 11.90 324 377

27 MAR 1997 5.61 2.20 (a) 368 350

07 APR 1997 5.43 3.30 12.14 254 464

30 APR 1997 6.67 6.44 9.52 276 346

15 MAY 1997 6.08 7.76 9.12 259 392

30 MAY 1997 6.56 9.95 4.42 315 342

06 JUN 1997 6.28 10.36 4.68 287 368

23 !UN 1997 6.01 14.32 5.81 412 238
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Temperature Dissolved Conductivity Redox
Date pH (0C) Oxygen (mg/L) (I'hmas) (mY)

WP-9

03 JAN 1997 6.58 5.28 7.1 255 296

24 JAN 1997 5.83 2.92 8.75 244 335

04 FEB 1997 Data not available (dry)

28 FEB 1997 Data not available (dry)

15 MAR 1997 Data not available (dry)

27 MAR 1997 Data not available (dry)

07 APR 1997 Data not available (insufficient water)

30 APR 1997 6.28 6.14 6.05 142.3 370

15 MAY 1997 6.38 7.86 3.50 141.8 431

30 MAY 1997 5.68 9.48 3.65 151 380

06 JON 1997 5.52 9.96 3.81 163 343

23 JON 1997 Data not available (insufficient water)

WP-IO

03 JAN 1997 5.41 6.06 1.12 102 344

24 JAN 1997 4.44 4.92 1.53 90.1 416

04 FEB 1997 5.40 5.90 1.26 100.4 298

28 FEB 1997 (b) 5.42 2.68 148 (b)

t5 MAR t997 4.42 5.15 9.05 126.9 391

27 MAR 1997 4.44 4.89 (a) 132 354

07 APR 1997 4.42 4.55 1.86 113 423

30 APR 1997 4.80 5.05 3.12 73.1 403

15 MAY 1997 4.67 6.72 2.28 80.7 427

30 MAY 1997 4.51 7.72 2.28 80.3 337

06 JON 1997 4.98 8.32 2.39 76.5 374

23 JON 1997 4.74 10.59 1.21 112.6 331

WP-ll

03 JAN 1997 4.94 4.54 1.20 103.3 318

24 JAN 1997 5.09 3.89 1.22 149 359

04 FEB 1997 Data not available (frozen)

28 FEB 1997 Data not available (frozen)

15 MAR 1997 5.16 3.12 4.76 164 315

27 MAR 1997 4.85 2.44 <a) 176 324

07 APR 1997 5.26 2.10 2.22 157 420

30 APR 1997 5.63 6.54 2.16 105.2 385

15 MAY 1997 5.62 8.23 1.20 136.2 293

30 MAY 1997 5.44 8.76 3.62 147.7 161

06 JON 1997 5.56 9.22 2.94 134.6 198

23 JON 1997 5.23 12.43 2.46 156 183
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Temperature Dissolved Conductivity Redox
Date pH (0C) Oxygen (mgIL) (I-'hmos) (mV)

WP-12

03 JAN 1997 5.46 4.87 2.36 157 319

24 JAN 1997 Data not available (insufficient water)

04 FEB 1997 Data not available (dry)

28 FEB 1997 (b) 1.76 8.83 116.0 (b)

15 MAR 1997 Data not available (dry)

27 MAR 1997 4.98 2.69 (a) 109 256

07 APR 1997 4.56 2.34 7.62 87.2 484

30 APR 1997 5.60 6.67 4.53 123.4 406

15 MAY 1997 4.91 7.90 1.81 81.2 265

30 MAY 1997 5.09 8.84 2.32 84.6 181

06 JUN 1997 5.21 9.45 2.12 83.8 236

23 JUN 1997 Data not available (dry)

WP-13

03 JAN 1997 5.83 4.20 10.86 70.6 313

24 JAN 1997 5.45 2.43 11.70 101.4 343

04 FEB 1997 Data not available (frozen)

28 FEB 1997 (b) 2.46 9.51 125.0 (b)

15 MAR 1997 Data not available (dry)

27 MAR 1997 5.04 1.98 (a) 102 324

07 APR 1997 5.1l 2.78 10.62 52.7 468

30 APR 1997 6.07 7.69 8.15 65.1 384

15 MAY 1997 5.11 8.17 7.61 80.2 505

30 MAY 1997 5.45 9.71 7.64 78.7 314

06 JUN 1997 5.48 10.12 7.71 75.2 386

23 JUN 1997 6.18 14.68 5.64 124.8 295

WP-14

03 JAN 1997 6.09 4.94 2.87 90.1 332

24 JAN 1997 4.90 3.27 2.96 100.1 404

04 FEB 1997 6.20 3.30 3.71 119.4 267

28 FEB 1997 (b) 3.27 6.52 108.0 (b)

15 MAR 1997 4.85 3.25 3.17 109.9 394

27 MAR 1997 4.81 3.10 (a) 161 344

07 APR 1997 4.75 2.37 5.99 48.8 436

30 APR 1997 5.55 5.45 1.81 66.2 361

15 MAY 1997 5.44 7.92 2.29 68.9 513

30 MAY 1997 5.21 8.84 2.39 75.8 363

06 JUN 1997 5.31 9.06 2.24 71.9 394

23 JUN 1997 5.43 16.62 1.31 156 251
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Temperature Dissolved Conductivity Redox
Date pH (0e) Oxygen (mg/L) (I'hmos) (mV)

WP-15

03 JAN 1997 6.39 4.60 10.01 80.6 329

24 JAN 1997 4.74 3.07 2.68 73.0 407

04 FEB 1997 Data not available (frozen)

28 FEB 1997 (b) 3.70 12.14 122.5 (h)

15 MAR 1997 4.51 4.12 8.76 146.8 400

27 MAR 1997 4.60 3.05 (a) 207 348

07 APR 1997 4.59 2.44 5.46 109.7 469

30 APR 1997 5.58 7.51 7.78 56.0 384

15 MAY 1997 4.79 8.10 7.17 75.9 182

30 MAY 1997 5.04 9.23 2.84 78.7 381

06 JUN 1997 . 5.12 9.68 2.96 81.2 316

23 JUN 1997 4.85 13.37 7.22 128.2 356

WP-16

03 JAN 1997 Data not available (dry)

24 JAN 1997 Data not available (dry)

04 FEB 1997 Data not available (dry)

28 FEB 1997 Data not available (frozen)

15 MAR 1997 Data not available (frozen)

27 MAR 1997 Data not available (frozen)

07 APR 1997 5.36 2.76 8.67 104.5 450

30 APR 1997 6.11 7.18 6.80 90.2 378

15 MAY 1997 5.83 8.56 2.86 138.2 242

30 MAY 1997 Data not available (insufficient water)

06 JUN 1997 Data not available (insufficient water)

23 JUN 1997 Data not available (dry)

WP-17

03 JAN 1997 Data not available (dry)

24 JAN 1997 Data not available (frozen)

04 FEB 1997 Data not available (dry)

28 FEB 1997 Data not available (dry)

15 MAR 1997 Data not available (dry)

27 MAR 1997 Data not available (dry)

07 APR 1997 Data not available (dry)

30 APR 1997 6.16 6.62 9.31 75.2 384

15 MAY 1997 Data not available (insufficient water)

30 MAY 1997 Data not available (dry)

06 JUN 1997 Data not available (dry)

23 JUN 1997 Data not available (drv)
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Temperature Dissolved Conductivity Redox
Date pH ('C) Oxygen (mg/L) (I'hmos) (mV)

WP-18

03 JAN 1997 6.08 7.70 2.45 168 344

24 JAN 1997 Data not available (dry)

04 FEB 1997 Data not available (dry)

28 FEB 1997 (b) 4.54 8.29 125.9 (b)

15 MAR 1997 5.38 5.48 11.97 112.1 431

27 MAR 1997 5.73 4.57 (a) 194 287

07 APR 1997 5.31 4.42 8.10 60.7 408

30 APR 1997 6.04 7.10 4.00 86.1 344

15 MAY 1997 Data not available (insufficient water)

30 MAY 1997 6.24 10.63 1.39 146.4 328

06 JUN 1997 Data not available (insufficient water)

23 JON 1997 Data not available (dry)

WP-19

03 JAN 1997 6.35 4.92 1.70 259 336

24 JAN 1997 4.60 2.38 2.16 211 431

04 FEB 1997 6.20 5.10 2.53 228 311

28 FEB 1997 (b) 3.70 6.05 213 (b)

15 MAR 1997 5.55 3.64 5.75 118.6 279

27 MAR 1997 5.43 3.92 (a) 186 214

07 APR 1997 5.61 3.77 3.99 128.2 362

30 APR 1997 5.92 8.07 4.52 173 386

15 MAY 1997 4.89 8.23 1.90 148 432

30 MAY 1997 5.86 9.58 1.28 179 338

06 JON 1997 5.76 9.96 1.38 169 352

23 JON 1997 5.46 13.75 1.68 249 261

WP-20

03 JAN 1997 6.46 4.19 5.56 503 330

24 JAN 1997 5.06 1.36 4.98 58.3 479

04 FEB 1997 6.50 3.20 3.87 436 277

28 FEB 1997 (b) 1.70 9.84 304 (b)

15 MAR 1997 5.63 1.70 4.97 345 347

27 MAR 1997 5.49 1.70 (a) 299 289

07 APR 1997 5.72 3.67 6.87 254 512

30 APR 1997 5.96 6.67 3.92 229 393

15 MAY 1997 5.81 8.54 4.08 367 398

30 MAY 1997 5.91 10.20 2.51 437 418

06 JON 1997 5.94 10.36 2.89 399 401

23 JON 1997 5.9 13.41 2.41 843 288
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Table 3-2 (Continued)
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Temperature Dissolved Conductivity Redox
Date pH CC) Oxygen (mg/L) (j<hmos) (mV)

MW-43

03 MAR 1997 Data not available (frozen)

15 MAR 1997 Data not available (frozen)

27 MAR 1997 Data not available (frozen)

07 APR 1997 Data not available (dry)

30 APR 1997 7.58 6.62 6.20 40.2 283

15 MAY 1997 Data not available (insufficient water)

30 MAY 1997 Data not available (dry)

06 JUN 1997 Data not available (dry)

23 JUN 1997 Data not available (dry)

MW-44

03 JAN 1997 Data not available (lock frozen)

24 JAN 1997 5.79 3.37 1.38 89.8 124

04 FEB 1997 6.20 4.80 1.67 91.5 55

03 MAR 1997 5.56 6.64 3.68 71.2 208

15 MAR 1997 7.58 1.76 5.40 75.8 142

27 MAR 1997 7.06 4.95 (a) 100 61

07 APR 1997 4.88 1.32 2.48 52.7 402

30 APR 1997 5.22 6.49 3.28 54.6 434

15 MAY 1997 5.28 6.79 2.55 100.0 394

30 MAY 1997 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 8.36 0.18 122.3 132

MW-46

03 MAR 1997 5.68 6.98 7.28 143.0 541

15 MAR 1997 5.36 3.67 8.20 162 407

27 MAR 1997 5.23 3.55 (a) 203 407

07 APR 1997 5.99 4.84 6.25 133.2 326

30 APR 1997 6.81 4.45 7.35 121.7 337

15 MAY 1997 5.71 5.95 3.21 146.9 610

30 MAY 1997 6.91 7.03 1.36 168 314

06 JUN 1997 6.42 7.68 2.16 176 412

23 JUN 1997 5.83 8.28 0.28 255 344
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Temperature Dissolved Conductivity Redox
Date pH ('C) Oxygen (mg/L) (jlhmos) (mV)

MW-49

03 MAR 1997 6.08 6.24 1.35 76.6 36.8

15 MAR 1997 6.84 4.90 1.74 102.7 285

27 MAR 1997 5.81 3.75 (a) 104 355

07 APR 1997 7.27 3.74 3.62 82.1 267

30 APR 1997 8.66 5.00 2.14 84.1 217

15 MAY 1997 6.12 6.21 3.16 178 321

30 MAY 1997 6.98 6.66 2.06 106.2 172

06JUN 1997 6.68 7.12 2.32 112.4 208

23 JUN 1997 6.86 7.92 0.42 222 150

MW-51

03 MAR 1997 7.10 2.24 5.80 64.1 428

15 MAR 1997 5.62 3.60 5.69 82.5 376

27 MAR 1997 7.92 1.68 (a) 96 275

07 APR 1997 6.85 1.63 4.68 52.6 331

30 APR 1997 6.82 6.11 5.01 49.6 360

15 MAY 1997 5.31 6.56 8.96 54.6 355

30 MAY 1997 5.98 6.59 1.61 75.4 341

06 JUN 1997 5.81 7.01 3.12 78.2 321

23 JUN 1997 5.97 10.1 2.15 74.7 357

MW-54

03 MAR 1997 6.10 5.88 8.28 131.3 420

15 MAR 1997 3.98 5.14 7.69 131.2 439

27 MAR 1997 4.98 5.20 (al 145 347

07 APR 1997 3.91 3.01 7.12 108.l 423

30 APR 1997 4.72 4.30 4.41 106.3 426

15 MAY 1997 6.50 6.49 3.18 229 203

30 MAY 1997 4.17 7.15 1.21 136.3 461

06 JUN 1997 5.12 7.61 2.12 169 381

23 JUN 1997 5.38 8.73 0.87 268 277
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Temperature Dissolved Conductivity Redox
Date pH CC) Oxygen (mg/L) ~hmos) (mY)

MW-56R

24 JAN 1997 Data not available (actively sparging)

04 FEB 1997 Data not available (actively sparging)

03 MAR 1997 Data not available (actively sparging)

15 MAR 1997 Data not available (frozen)

27 MAR 1997 Data not available (frozen)

07 APR 1997 Data not available (actively sparging)

30 APR 1997 Data not available (actively sparging)

15 MAY 1997 Data not available (actively sparging)

30 MAY 1997 Data not available (actively sparging)

06JUN 1997 Data not available (actively sparging)

23 JUN 1997 Data not available (actively sparging)

MW-58

03 MAR 1997 6.20 6.19 5.42 39.2 410

15 MAR 1997 6.42 6.29 4.28 47.8 342

27 MAR 1997 5.39 5.60 (a) 55 392

07 APR 1997 8.13 5.37 3.20 40.4 226

30 APR 1997 7.80 6.18 2.60 42.5 260

15 MAY 1997 8.29 7.17 8.31 44.4 331

30 MAY 1997 6.89 7.59 1.06 51.7 49

06JUN 1997 6.48 7.99 2.38 68.2 184

23 JUN 1997 8.01 8.36 0.54 74.3 33

MW-6IR

24 JAN 1997 6.36 4.72 1.12 167 III

04 FEB 1997 Data not available (frozen)

03 MAR 1997 Data not available (frozen)

15 MAR 1997 Data not available (frozen)

27 MAR 1997 Data not available (frozen)

07 APR 1997 5.99 1.20 3.93 58.4 325

30 APR 1997 6.30 8.12 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
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Temperature Dissolved Conductivity Redox
Date pH COC) Oxygen Cmg/L) (I'hmos) (mV)

MW-62

03 MAR 1997 5.93 6.72 7.51 7\.4 382

15 MAR 1997 5.96 6.08 4.27 97.0 194

27 MAR 1997 5.24 6.19 Ca) 108 226

07 APR 1997 5.14 6.03 1.86 72.1 242

30 APR 1997 7.09 7.38 2.99 73.4 190

15 MAY 1997 5.61 6.75 3.25 Ill.7 293

30 MAY 1997 5.01 6.41 1.08 82.9 161

06 JUN 1997 5.26 7.06 2.16 86.5 194

23 JUN 1997 5.36 8.74 2.99 105.8 352

MW-96

15 MAR 1997 4.85 6.85 7.62 90.3 397

27 MAR 1997 7.30 0.77 Ca) 106 311

07 APR 1997 6.04 2.09 9.12 82.3 380

30 APR 1997 5.81 5.00 5.96 58.9 401

15 MAY 1997 6.29 5.71 5.09 70.7 411

30 MAY 1997 5.31 6.24 4.89 60.6 404

06 JUN 1997 5.38 6.39 4.28 68.4 408

23 JUN 1997 5.06 7.43 4.94 81.5 459

MW-20S

15 MAR 1997 7.91 2.78 5.02 54.9 267

27 MAR 1997 5.40 2.48 (a) 54 389

07 APR 1997 7.26 3.03 5.86 48.4 273

30 APR 1997 7.22 6.75 5.10 62.6 335

15 MAY 1997 7.01 6.52 4.10 52.2 497

30 MAY 1997 6.34 8.05 2.21 45.4 306

06 JUN 1997 6.68 8.46 2.61 48.6 341

23 JUN 1997 5.76 10.94 1.62 54.8 332
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Temperature Dissolved Conductivity Redox
Date pH ('C) Oxygen (mg/L) (f.lhmos) (mV)

MW-211

03 JAN 1997 6.13 5.09 10.87 250 302

24 JAN 1997 5.35 5.04 6.98 177 343

04 FEB 1997 Data not available (frozen)

03 MAR 1997 5.75 4.19 8.21 150 418

15 MAR 1997 6.71 4.67 11.36 328 222

27 MAR 1997 5.56 2.86 (a) 256 375

07 APR 1997 4.99 3.32 9.82 197 445

30 APR 1997 5.64 6.57 10.28 162 404

15 MAY 1997 5.47 7.99 9.59 120.3 402

30 MAY 1997 5.51 9.17 6.12 79.6 338

06 JUN 1997 5.62 9.34 6.01 84.3 376

23 JUN 1997 4.58 13.46 8.88 1.6 371

MW-213

03 MAR 1997 5.93 4.10 10.12 38.3 458

15 MAR 1997 6.27 4.45 9.00 52.5 324

27 MAR 1997 5.49 2.24 (a) 50 382

07 APR 1997 5.03 4.64 7.83 36 475

30 APR 1997 6.17 8.23 6.61 33.5 393

15 MAY 1997 5.28 8.04 5.07 53.8 426

30 MAY 1997 5.33 9.84 5.96 42.8 384

06 JUN 1997 5.42 9.96 5.46 64.5 396

23 JUN 1997 5.37 10.22 3.77 58.5 345
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TABLE 3-3 SUMMARY OF WELL POINT RISER HEAD SPACE METHANE
AND TOTAL VOLATILE HYDROCARBON CONCENTRATIONS
OBTAINED ON 23 JUNE 1997 AT THE OLD NAVY FUEL FARM,

NAVAL AIR STATION, BRUNSWICK, MAINE

Well Point Head Space Vapor Measurements (23 June 1997)

FIDTVH PIDTVH CH, CO, 0,
Location (ppm, ) (ppm) (%) (%) (%)

WP-O\ 11.0 0.0 <0.1 0.0 21.3

WP-02 1,82\ 299 0.2 0.0 21.0

WP-03 528 84.9 <0.1 0.3 21.4

WP-04 0.0 0.0 <0.1 0.0 20.7

WP-05 5.8 8.9 <0.1 1.0 20.3

WP-06 77.2 149 <0.1 0.0 21.2

WP-07 7,812 342 3.2 0.3 20.7

WP-08 0.0 0.0 <0.1 0.0 20.7

WP-09 0.0 0.0 <0.1 0.0 20.7

WP-IO 13.2 20.1 <0.1 1.7 20.6

WP-ll 0.0 0.0 <0.1 0.0 20.7

WP-12 28.1 6.0 <0.1 0.0 21.7

WP-13 1,369 35.2 <0.1 0.0 21.7

WP-14 9.3 34.2 <0.1 1.9 19.9

WP-15 13.9 5.9 <0.1 1.2 20.7

WP-16 3.4 46.2 <0.1 0.8 20.5

WP-17 2.8 3.2 <0.1 0.0 20.5

WP-18 4.6 2.7 <0.1 2.2 19.9

WP-19 109 56.2 <0.1 0.0 21.5

WP-20 2.7 100 <0.1 1.6 20.2

NOTE: FID response expressed as ppm, except where noted.
Atmospheric oxygen approximately 21.8 percent.
Methane detection limit was 0.1 percent.
Fill ~ Flame ionization detector.
PID ~ Photoionization detector
TVH = Total volatile hvdrocarbons.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EA Engineering, Science, and Technology

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Project: 296.0035
Revision: DRAFT

Table 3-3
August 1997

Summary Report
Biosparging System Operations



---------- ---------Project: 296.0035
Revision: DRAFT

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 I 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

PlOTVH PlOTVH FlOTVH PlOTVH FlOTVH PlOTVH FlOTVH PlOTVH FlOTVH PlOTVH
Location (oom.,) (oom..) (0001...) (0001.,) (oom..) (oom.) (oom..) (oom.) (oom..) (oom..)

WP-I No data(a) 16.2 11.6 4.2 0.0 0.0 0.9 0.0 0.8 0.0

WP-2 No data(a) 375 1,650 280 1,600 200 847 225 2,340 280

WP-3 No data'a) 135 266 59.8 80 20 8.8 0.6 59.9 17.1

WP-4 160 245 550 122 200 23 265 70.1 2,204 281

WP-5 No data(a) 71 240 25.8 70 20 1.8 0.0 2.4 0.0

WP-6 No data(a) 308 61.3 13.1 25 6.0 18.0 2.5 2.6 0.0

WP-7 530 660 1,580 330 2.0% 670 5.0% 702 3,210 370

WP-8 15 70 72.8 11.2 13 1.0 2.2 0.0 6.8 00

WP-9 5 0.9 130 27.8 41 9.0 48.2 17.6 3.4 0.0

WP-IO 6 49.9 6.0 1.6 26.2 5.0 0.8 0.0 0.6 00

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 3.6

WP-13 453 520 2,040 260 1,250 215 631 165 3,201 306

WP-14 92 4.7 32.2 7.7 20.1 3.7 0.8 0.0 0.6 00

WP-15 25 2.3 8.1 2.2 36.0 6.7 26.6 2.2 2.0 0.0

WP-16 105 2.7 243 50 0.0 0.0 0.3 0.0 2.0 0.0

WP-17 0.0 1.6 0.0 0.0 0.0 0.0 0.9 0.0 3.1 0.0

WP-18 0.0 1.0 0.0 0.0 0.0 0.0 0.7 0.0 0.7 0.0

WP-19 3.0 39.6 2.0 0.0 11.2 1.5 2.1 0.0 411 12.9

WP-20 0.0 1.5 0.0 0.0 0.0 0.0 l.l 0.0 3.8 0.0

(a) Due to low temperature, batteries in MiniRae® died, unable to do reading.
(b) Polyvinyl chloride cap was not on well point.

NOTE: FlO = Flame ionization detector.
PlO = Photoionization detector.
TVH = Total volatile hydrocarbons.
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EA Engineering, Science, and Technology Table 3-4 (Continued)August 1997

15 MAY 1997 30 MAY 1997 6 JUN 1997 23 JUN 1997

FlO TVH I PID TVH FIDTVH I PIDTVH FID TVH I PID TVH FIDTVH I PIDTVH
Location (DDm,,) (DDm,,) (DDm,,) (DDm,,) (DDm,,) (DDm,,) (DDm") (DDm,,)

WP-I 64.2 0.4 192 5.9 52.1 31.8 11.0 0.0

WP-2 1,899 193 1.6% 121 3,406 269 1,821 299

WP-3 120 16.2 2,894 76.8 311 85.2 528 84.9

WP-4 4,703 335 99.9% 86.4 1.6% 1,752 O.OCb) O.O~)

WP-5 26.2 1.8 1,254 28.9 24.1 83.2 5.8 8.9

WP-6 2.0 0.5 232 8.1 42.1 8.2 77.2 149

WP-7 20.0% 910 10.7 487 1.8% 604 7,812 342

WP-8 54.2 6.1 438 21.3 27.8 18. t O.O~) O.OCb)

WP-9 84.2 12.0 13.7 75.9 1.4 31.6 O.OM O.O(b)

WP-IO 0.6 0.4 4.3 6.8 0.0 46.1 13.2 20.1

WP-II 90.5 6.0 1,611 24.2 13.2 52.6 0.0(b) O.OCb)

WP-12 154 0.7 353 10.8 33.5 33.1 28.1 6.0

WP-13 1.2% 483 10.0% 538 4,891 343 1,369 35.2

WP-14 2.3 0.4 7.6 3.8 0.0 67.2 9.3 34.2

WP-15 0.4 0.0 277 13.8 0.0 25.1 13.9 5.9

WP-16 0.0 0.0 0..0 5.8 7.4 11.7 3.4 46.2

WP-17 10.3 0.0 0.0 4.7 18.1 5.2 2.8 3.2

WP-18 1.4 0.4 129 8.4 0.0 57.2 4.6 2.7

WP-19 1,090 47 602 6.7 138 52.1 109 56.2

WP-20 42.4 0.4 80.1 5.8 3.3 28.9 2.7 100
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TABLE 3-5 SUMMARY OF TOTAL AND DEGRADER MICROBIAL
POPULATIONS MEASURED IN GROUND-WATER SAMPLES COLLECTED

AT WELL POINTS ON 8 AUGUST 1996, 5 DECEMBER 1996, AND 25-26 JUNE 1997
OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE

8 August 1996 5 December 1996 25-26 June 1997

Total Degrader Total Degrader Total Degrader
Location (CFU/mLj") (CFUlmL)(') (CFU/mLj") (CFU/mL)(') (CFU/mLj") (CFU/mLj")

WP-I 6.0 x 10' 2.9 x 10' 4.4 X 10' 1.1 x 10' 2.7 x 10' 4.3 X 10'

WP-2 3.2 x 10' 2.5 x 10' 5.9 x 10' 3.6 x 10' 8.0 X 10' 2.8 X 10'

WP-3 1.5 x 10' 9.2 x 10' 3.4 X 10' 2.2 X 10' 8.3 X 10' 1.4 X 10'

WP-4 5.3 x 10' 6.3 X 10' 7.3 X 10' 1.0 X 10' 5.6 X 10' 8.9 x 10'

WP-5 7.1 x 10' 7.5 x 10' 1.3 x 10' 2.7 X 10' 6.3 x 10' 9.4 X 10'

WP-6 1.6 x 10' 6.8 x 10' 5.5 x 10' 5.8 X 10' 3.6 x 10' 4.9 X 10'

WP-7 3.0 x 10' 1.0 x 10' 4.1 X 10' 1.2 x 10' 3.6 X 10' 2.5 x 10'

WP-7-DUP NS NS NS NS 4.7 X 10' 3.0 x 10'

WP-8 4.9 x 10' 2.2 x 10' 7.7 X 10' U X 10' 1.2 X 10' 2.9 x 10'

WP-9 3.2 x 10' 4.2 x 10' 1.6 x 10' 1.2 X 10' 5.9 X 10' 5.2 X 10'

WP-IO 1.4 x 10' 1.9 x 10' 7.4 X 10' U X 10' 6.6 x 10' 1.0 x 10'

WP-ll 8.7 x 10' 1.6 x 10' 5.4 x 10' 7.6 X 10' 1.1 X 10' 5.3 x 10'

WP-ll-DUP NS NS NS NS 5.8 x 10' 8.2 X 10'

WP-12 4.7 x 10' 4.5 x 10' 4.9 x 10' 8.3 X 10' NA NA

WP-13 8.9 x 10' 8.8 X 10' 3.0 x 10' 9.3 X 10' 1.4 X 107 9.4 X 10'

WP-14 8.9 x 10' 1.1 X 10' 6.1 X 10' 1.1 X 10' 1.2 X 10' 7.6 x 10'

WP-15 3.3 x 10' 1.1 x 10' 3.5 X 10' 1.8 x 10' 3.7 x 10' 3.4 X 10'

WP-16 NA NA NA NA NA NA

WP-17 NA NA NA NA NA NA

WP-18 3.2 x 10' 2.2 x 10' 3.3 X 10' 5.0 x 10' NA NA

WP-19 7.4 x 10' 7.1 x 10' 1.5 X 10' 5.6 X 10' 4.3 x 10' 3.4 X 10'

WP-20 3.7 x 10' 3.0 X 10' 6.0 x 10' 5.3 X 10' 1.4 X 10' 3.6 x 10'

Average 6.9 x 10' 5.4 x 10' I.I X 10' 6.8 X 10' 2.3 X 10' I.I X 10'

(a) CFU/mL indicates colony forming units per milliliter of ground water.

NOTE: NA ~ Data not available (well point dry).
NS ~ Not sampled.
DUP= Duplicate sample.
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Table 3-6

EA Engineering, Science, and Technology August 1997

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 C:N C:P (mg/L) (mg/L) Nitrogen C:N C:P (mg/L) (mgIL) Nitrogen C:N C:P (mg/U (mgIL)

WP-OI 9.1 9 NA 38.0 «O.IU) 49.2 1 NA 170.0 10.0 14.4 3 NA 5.1 «0.05U)

WP-02 19.9 8 750 60.0 2.2 7.7 4 NA 25.0 7.0 3.3 6 NA 0.8 «0.05U)

WP-03 34.4 10 875 10.0 22 28.4 1 NA 42.0 5.5 2.1 5 NA 6.4 1.10

WP-04 0.8 914 NA «O.IU) 3.3 0.5 44 NA 75.0 5.0 1.3 50 650 9.5 «0.05U)

WP-05 1.7 16 NA 33.0 «O.IU) 10.6 2 NA 20.0 8.7 4.9 7 NA 3.0 «0.05U)

WP-06 6.6 7 NA 7.5 «O.IU) 14.5 2 NA 43.0 4.5 2.7 12 NA 7.2 «0.05U)

WP-07 6.0 6 NA 2.5 «O.IU) 5.3 7 NA 100.0 5.2 4.1 9 NA 53.0 «0.05U)

WP-08 1.8 18 NA 120.0 «O.IU) 1.2 16 NA 140.0 9.5 2.3 13 NA 120.0 «0.05U)

WP-09 1.2 13 NA 80.0 29.0 0.6 8 NA 118.0 6.2 0.9 20 NA 59.0 2.90

WP-IO 3.2 16 NA 40.0 «O.IU) 1.9 10 NA 23.0 3.3 1.6 21 NA 22.0 «0.05U)

WP-II 5.6 8 NA 48.0 1.1 2.5 7 NA 45.0 5.5 7.1 10 NA 5.2 0.08

WP-12 10.0 6 NA 45.0 2.2 0.6 30 NA 95.0 5.0 Data not available; well dry

WP-13 11.4 11 NA «0. IV) 1.1 1.0 6 NA 40.0 7.5 5.5 3 NA 30.0 0.05

WP-14 1.6 81 NA 25.0 «0. IV) 2.4 4 NA 20.0 7.0 2.3 6 NA 30.0 «0.05U)

WP-15 24.5 7 600 10.0 2.2 63.2 I 180 190.0 11.0 2.9 9 NA 51.0 0.13

WP-16 Data not available; well dry Data not available; well dry Data not available; well dry

WP-17 Data not available; well dry Data not available; well dry Data not available; well dry

WP-18 2.7 115 NA 38.0 11.0 1.0 15 NA 43.0 6.0 Data not available; well dry

WP-19 4.4 55 NA 35.0 «O.IU) 5.0 5 NA 30.0 5.5 3.8 6 NA 45.0 «0.05U)

WP-20 1.6 5 NA 78.0 «O.IU) 1.0 6 NA 140.0 8.0 3.3 3 NA 320.0 2.30

NOTE: C:N ~ Carbon to nitrogen ratio.
C:P ~ Carbon to phosphorous ratio.
NA ~ Not applicable.
U ~ Not detected. Samole Quantitation limits are shown as « U).
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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-OI I WP-02 I WP-03 I WP-04 I WP-05 I WP-06 I WP-07 I WP-07-DVP I WP-08

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8020 VtglL)

Benzene «IV) 3 «IU) 3 55 «IV) «IU) «IV) «IV)

Toluene «IV) 13 «IV) 10 1,7000 «IU) «IU) «IV) «IV)

Ethylbenzene «IU) 81 «IV) 94 1,1000 «IV) «IV) «IU) «IU)

Total xylenes «IU) 450 «IV) 530 8,5000 «IU) «IU) «IU) «IU)

Total BTEX NO 547 NO 637 11,355 NO NO NO NO

MTBE «IV) «IV) I I «IV) «IV) «IU) «1U) «IV)

TPH BY DHS-HETL METHOD 4.2.17 VtgIL)

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 VtgIL)

TPH-DRO 1,800 23,0000 440 12,000,0000 2,7000 450 1,200 2,3000(') 2,4000

(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-56R; thus, no samples were collected.
BTEX = Benzene, toluene, ethylbenzene, and total xylenes.
DHS-HETL = State of Maine Department of Human Services-Health and Environmental Testing Laboratory.
MTBE = Methyl tertiary-butyl ether.
TPH-GRO = Total petroleum hydrocarbons-gasoline range organics.
TPH-DRO = Total petroleum hydrocarbons-diesel range organics.
NA = Analysis not completed due to insufficient sample.
ND = No detected BTEX compounds.
D = Indicates compound identified at secondary dilution factor.
V = Not detected. Sample quantitation limits are shown as « V).
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Sample Location

Compound WP-09 I WP-1O I WP-Il I WP-13 I WP-14 I WP-15 I WP-19 I WP-20 I Trip Blank I Rinsate Blank

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8020 (pgIL)

Benzene «1U) 34 320 12 «1U) «1U) «1U) «1U) «1U) «1U)

Toluene «1U) 26 6,7000 270 I I 4 2 «1U) «1U)

Ethylbenzene «1U) 9 72 3 «1U) «1U) «IU) «1U) «IU) «1U)

Total xylenes «1U) 41 335 15 «1U) «1U) «1U) «1U) «IU) «1U)

TotalBTEX NO 110 7,427 300 I I 4 2 NO NO

MTBE «IU) «IU) 2 «1U) «1U) «IU) «1U) «1U) «IU) (LOU)

TPH BY DHS-HETL METHOD 4.2.17 (pgIL)

TPH-GRO 110 310 9,100 430 (<25) 160 1,000 (<25U) NR «25U)

TPH BY DHS-HETL METHOD 4.1.25 (pgIL)

TPH-ORO NA 470 12,0000 290 280 570 400 370 NR «50U)

NOTE: NR = Analysis not required.

Sample Location

Compound MW-44 I MW-49 I MW-51 I MW-54 I MW-58 I MW-6IR I MW-62 I MW-211 I MW-213 I MW-213 OUP I Rinsate Blank

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8020 (pglL)

Benzene «1U) «1U) «1U) «1U) «1U) «1U) «1U) 5100 «IU) «1U) «1U)

Toluene «1U) 2 «IU) «1U) «1U) I «1U) 20,0000 «1U) «1U) 3

Ethylbenzene «1U) «1U) «1U) «1U) «1U) «1U) «1U) 200 «I U) «IU) «1U)

Total xylenes «1U) «1U) «IV) «1U) «IU) «1U) «1U) 950 «IU) «IU) «1U)

TotalBTEX ND 2 NO NO NO I NO 21,660 NO NO 3

MTBE «1U) «1U) «IV) «1U) «1U) «1U) «1U) «1U) «1U) «IU) «1U)
TPH BY DHS-HETL METHOD 4.2.17 (pglL)

TPH-GRO (<25U) (<25U) (<25V) (<25U) (<25U) 32 (<25U) 24,000 (<25U) 28 (<25U)

TPH BY DHS-HETL METHOD 4.1.25 (pgIL)

TPH-ORO 56 140 52 230 100 3200 58 3,0000 180 140 «50U)

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine
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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 (mgJL) (m~)

WP-I 16.0 0.3

WP-2 6.0 0.1

WP-3 0.20 0.1

WP-4 5.0 0.6

WP-5 5.0 0.0

WP-6 3.0 0.1

WP-7 6.0 0.4

WP-8 0.16 1.3

WP-9 0.48 0.0

WP-IO 2.77 0.6

WP-II 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.

I
I
I
I
I
I
I
I
I
I
I
I
I
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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

Parameters

I I I Total I Total I
MTBE ITPH-GRO I TPH-DRODate Benzene Toluene Ethvlbenzene Xvlenes BTEX

WP·Ol

7-8 AVG 1996 (<IV) 2.1 «IU) 12.0 14.1 16 77 1,000

4-5 DEC 1996 (<IV) «IU) «IU) 2.2 2.2 «IU) 3,300 750

24-25 JUN 1997 «IU) «IU) (<IV) «IU) ND (<IV) 260 1,800

WP·02

7-8 AVG 1996 5.6 34 94 940 623.6 34 4,200 16,000

24-25 JVN 1997 3 13 81 450 547 «IU) 4,200 23,0000")

WP-03

7-8 AVG 1996 17 72 1.3 3.1 93.4 1.3 140 410

4-5 DEC 1996 «IU) 2.6 «IU) 5.1 7.7 «IU) 4,100 670

24-25 JVN 1997 «IU) «IU) «IU) «IU) ND I 130 440

WP-04

7-8 AVG 1996 1.6 3.8 7.5 15.5 28.4 31 890 1,300

24-25 JUN 1997 3 10 94 530 637 I 16,000 12,000,0000

WP-OS

7-8 AVG 1996 12 740~) 700~) 4,300~) 5,752 14 9,000 1,000

4-5 DEC 1996 17 240 350 2,420 3,027 8.7 4,800 (<SOV)

24-25 JVN 1997 55 1,7000 1,1000 8,5000 11,355 «IV) 15,000 2,7000

WP-06

7-8 AVG 1996 «IU) 3.8 «IV) 3.7 7.5 32 31 150

4-5 DEC 1996 «IV) 2.9 «IU) 1.4 4.3 «IU) 20 (<SOV)

24-25 JVN 1997 «IU) «IU) «IU) (<IV) NO «IU) 210 450

WP-07

7-8 AVG 1996 «IV) 12.0 6.0 49.2 67.2 9.9 2,500 680

24-25 JUN 1997 «IU) «IU) «IU) «IU) NO «IU) 4,000 1.200

(a) Chromatographic patterns indicated the presence of a heavy petroleum product. much of which eluted 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.
NO = Not detected.
0 = Indicates compound identified at secondary dilution factor.
TPH = Total petroleum hydrocarbons; GRO =Gasoline range organics; DRO =Diesel range organics.
«_V) = Compound not detected above method detection limit shown.
Results reported in J.lg/L.

I
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Parameters

I I I Totlli I Totlli I
MTBE I TPH-GRO I TPH-DRODate Benzene Toluene Ethvlbenzene Xvlenes BTEX

WP-08

7-8 AUG 1996 15 6.4 1.5 6.1 29.0 29 220 480

4-5 DEC 1996 «1U) «1U) (<lU) 1.3 1.3 «1U) 270 150

24-25 JUN 1997 «1U) (<lU) (<lU) «1U) NO «1U) 1,600 2,4000

WP·09

7-8 AUG 1996 1.0 5.4 1.3 8.7 16.4 130 93 89

4-5 DEC 1996 «1U) (<lU) (<1U) 1.0 1.0 «IU) 730 (<50U)

24-25 JUN 1997 «1U) «1U) «1U) «1U) NO «IU) 110 NA

WP·I0

7-8 AUG 1996 31 46 17 72 166 49 550 420

4-5 DEC 1996 (<1U) 4.0 2.0 13.6 19.6 «1U) 130 «50U)

24-25 JUN 1997 34 26 9 41 110 «IU) 310 470

WP·ll

7-8 AUG 1996 78 3,000~) 170 750 3,998 51 5.500 3,600

4-5 DEC 1996 9.9 220 1.7 38 269.6 «1U) 3,400 220

24-25 JUN 1997 320 6.700D 72 335 7,427 2 9.100 12,000D

WP-12

4-5 DEC 1996 «1U) 190 9.1 392 591.1 (<1U) 870 390

WP-13

7-8 AUG 1996 15 380 56 315 766 89 2,200 580

4-5 DEC 1996 «1U) «1U) «1U) 57 57 (<1U) 950 3,100

24-25 JUN 1997 12 270 3 15 300 (<1U) 430 290

WP-14

7-8 AUG 1996 «1U) 10 «1U) 4.5 14.5 1.6 34 140

4-5 DEC 1996 «1U) «1U) «1U) (<1U) ND «1U) 15 62

24-25 JUN 1997 «1U) 1 (<lU) «IV) 1 t<1U) t<25Ul 280

WP-15

7-8 AUG 1996 5.5 19 1.7 7.6 33.8 2.0 47 500

4-5 DEC 1996 «1U) «1U) «1U) (<lU) NO «1U) «IOU) 66

24-25 JUN 1997 «1U) 1 «1U) «1U) 1 «1U) 160 570

WP-16

4-5 DEC 1996 «1U) 1.2 (<1U) 1.3 2.5 «IU) 11 «50U)

WP-18

7-8 AUG 1996 «IU) 7.8 «IU) 3.8 11.6 «IU) 22 75

4-5 DEC 1996 (<1U) 1.6 «1U) 1.5 3.1 «IU) 35 «50U)

(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.
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Parameters

I I I Total I Total I
MTBE ITPH-GRO I TPH-DRODate Benzene Toluene Ethvlbenzene Xvlenes BlEX

WP-19

7-8 AUG 1996 «IU) 3.4 «IU) 1.2 4.6 3.9 260 100

4-5 DEC 1996 «IU) 1.2 «IU) 2.6 3.8 «IU) 1,100 210

24-25 JUN 1997 (<lU) 4 (<lU) (<lU) 4 «IU) 1.000 400

WP-20

7-8 AUG 1996 1.0 7.2 1.0 6.3 15.5 3.6 310 73

4-5 DEC 1996 «IU) 1.2 «IU) 3.6 4.8 «IU) 14 «50U)

24-25 JUN 1997 «IU) 2 «IU) (<lU) 2 «IU) «25U) 370

MW-44

10 JUN 1996 «IU) (<Ill) (<lU) «IU) ND «IU) «50U) «100U)

7-8 AUG 1996 (<lU) 2.5 «IU) 1.1 3.6 «IU) 16 «50U)

4-5 DEC 1996 «IU) «IU) (<lU) «IU) ND «IU) 110 290

24-25 JUN 1997 «IU) «IU) (<lU) «IU) ND «IU) «25ll) 56

MW-49

10 JUN 1996 «IU) «IU) «IU) «IU) ND «IU) (<SOU) «50U)

4-5 DEC 1996 «IU) «IU) (<lU) «IU) ND (<lU) «IOU) IIO(c)

24-25 JUN 1997 «IU) 2 «IU) «IU) 2 (<Ill) «25U) 140

MW-Sl

IOJUN 1996 (<lU) «IU) «IU) «IU) ND 2.1 «50U) (<lOOU)

7-8 AUG 1996 (<Ill) 1.2 «IU) (<lU) 1.2 4.8 14 «50U)

4-5 DEC 1996 (<lU) «IU) (<lU) «IU) ND «IU) «IOU) «50U)'"

24-25 JUN 1997 «IU) «IU) «IU) (<lU) ND «IU) «25U) 52

MW-S4

10 JUN 1996 «IU) «IU) «IU) «IU) ND «IU) «50U) «I00U)

4-5 DEC 1996 «IU) «IU) 1.2 «IU) 1.2 «IU) 15 260'"

24-25 JUN 1997 «IU) ND «IU) «IU) ND «IU) «25U) 230

MW-S6

10 JUN 1996 (<lU) 1.8 «IU) 1.0 2.8 (<Ill) 44 56

MW-58

IOJUN 1996 (<Ill) «IU) «IU) (<lU) ND (<Ill) (<SOU) (<lOOU)

4-5 DEC 1996 «IU) «IU) «Ill) «IU) ND «Ill) «IOU) 230'"

24-25 JUN 1997 «IU) «IU) «IU) «Ill) ND (<lU) «25U) 100

MW-6lR

24-25 JUN 1997 «IU) I «Ill) «IU) I «IU) 32 320'~

MW-62

10 JUN 1996 «IU) «IU) «IU) «Ill) NO «IU) «50U) «IOOU)

4-5 DEC 1996 (<lU) «IU) «IU) «Ill) NO «IU) 11 52

24-25 JUN 1997 «lUl (<lU) (<lU) (<lU) ND «IU) «25U) 58

I
I
I
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Parameters

Total Total
Date Benzene Toluene Ethylbenzene Xylenes BTEX MTBE TPH--0RO TPH-DRO

MW-211

4-5 DEC 1996 1,300'b) 12,000~ 250 2,770 16,320 120 30,000 6,700'"

24-25 JUN 1997 5100 20,000 200 950 21,660 «lU) 24,000 3,0000

MW-213

4-5 DEC 1996 «lU) «lU) 2.0 «lU) 2.0 «lU) 100 660

24-25 JUN 1997 «lU) «lU) «lU) «IV) NO «lU) «25V) 180

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

EA Personnel: 5YC 1"1.-\ DC. Date: 1/3/ e;7 ITime:

Weather: -S-V: L'~! S I "C r'+
") .'; .

k ,OiV-D'bb
~ ,

_)0 - r /I, \" Equipment: I t,~ +." ,-- 'ZU'-" C <:'7 i:)~

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH CF) Oxygm(mgtL) (I'hmos) (mY) Comments--, .:r- -- ~36 S.7(, L(,2C> , 'rol '8)WP-l :;y .• J

0~i (! UL- LI,)'! ](1 /77
. .- L"

WP-2 - - I J'_J

WP-3 355 --- L-, f 3 ~CJ J IOf 5/5 ;n;(

St' 0') L.f 'fS
;::

WP-4 ~

WP-5 S'-qo CR.I.(o (p \ I.f If ~ ,;).I.J .09 IS' go
),S'6 - '-~l C -" 'l /70 S('''' 3/~,WP-6 ':.J j' .). -) f ' "~

WP-7 li,5,J 'ffy) 6~ ,'1 -I- PI! , eil ~ I 11c,l.--

WP-8 4tr3 .~ G, If ') ,6 '1 ~ i1 0t.? 3/'1
S',,:)l '- 65i5 es ..) 6' 7 10 ,::( 5''S ..;)'1'0WP-9

WP-1O '--ill - ']"11 G: (1 (- / U. " (111 317'
WP-ll q 37 - CJ'1't f1£!I-f,S'i /)0 1(133 3r,J

(, (J ;) c) <!~ 'f ~., 7 ,},]b 1"'-7 319WP-12 :.J

WP-13 Lf,7C - 5x3 '-I 020 1(',610 7Oft-I 3/.3 "'".I'1Q11.:?ilt".

WP-14 .Cl.O) - 1/;(// "t 7'-( .J S7 90. / i3.~
,j 'OT7

if 7'l --- L· 3cr 'i [,;0 /iOI ~' 3-J'tWP-15
- , I -, f." v./ 5.c,;l(-'; oj(

fl)P. If -
WP-16 -'-
WP-17 'fj R. '( ,- -
WP-18 '-t, if;;' - b t> '3 77(/ .) 'X' 1&:1 j'l'f

) 'lIS - (I> 3'5 '-( G /1 l. 7() ;).51 830WP-19 'loL
wp_?n L.f77 - (b ,'i{ 'If! 65/0 503 330

EA 5120 0794-7
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: Date: I Time:

Weather: Equipment:

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH ("F) Oxygen(DllYL) (I'hmos) (mY) Comments

!'l/v'-T 780 -- I ,/'l r: '1 I{~ -' -, ::2 r
jQ 3(.):.:/J ·)·0 ' . ) ,

.j .......~"., /((

rill;,. -if '1 Icc 1"- --- I .I .,,/rr. 2"( I '\

EA 5120 0794-7
Page 2 of2



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

EA Personnel: S'fC v'v\ Oc.. Date: //2.4fCi7 I Time:

I () Equipment: h vJ 1"0 to. b . "-j-.,,...- ~".., (\ rob ¥Weather: o .I , i , ""cX,
I

Page 1 of2
..l +. q F ('0'2- -c: LoJ:J.i2.1t 'f f'Y\'" V\ 1 ,'<"p."'tl 4'0 '7 I .

f hrl(,\.o.\.[; h'''n!,J ,l.\"'''-''~Jl, 'C" 1\<'\ ••AJd l (00''''+ IA)hi',-lrCJIa~

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (OF) Oxygm(mg'L) (f'lunos) (mV) Comments

WP-l 4,7S ,.-- I(nod- "1.'2>1 ),1, ( 0,35'1 /10 -y-
WP-2 S·75 - 506 3. '5 s d' i] r), (~(j 7 7i

'-f, 20 - S' 'St.6 4,~c; 1,'87 (j, LQ;C; ;}..7:lWP-3

WP-4 ~,Q5 5,0?
5,5'5 - {.,t/ Lt :51.( 3.1l" fi, 0735 liP (.,WP-5

WP-6 L/,M - &,,60 3, '7Lr I,I.,J G,Cf1{pC; 3tft
WP-7 5,50 5-,30
WP-8 5,1) ~. I/o,n ~<",Ll 7,(;) (j/-Io3 3017
WP-9 (;,73 - <:~3 ),7). S,75 Old.. 4Lr 33S

5,~ - '-I,4~ 4. c;.J i,. 5 '3 0,(/701 4/0WP-1O

WP-ll :5,?;o - [5:(A 3.~7 I'd/) 0,)'-1 Cj' 2:t5C;
WP-12 7,)5 I'" "") v IFF I {. .., "i' L.<..~ -'
WP-13 5-;77' - ~16 .:?' Lt 3 11,76 o ,((Jltr :3 't3
WP-14 ~, ~r - '-{SO '? ,;)1 ;l/:; to ()J(:o / itO'!

5,7/ ---' Lr.7it 3,0""7 ;!,(P(S uI6?~ l(07WP-!5

WP-16 A c -l ;,9(~

Fl'62-~ 0.., 1to<5,d .. 01:'" !Pvc CaS,,,,,,-
Co ""& ",0 '\-'8 ""'..,.~~

\""'~-,.IIWP-17 ""
~ tC-<: '<:.=.. u· [) "". t'~ l ""

~I'><- f:t to, 70
-J

WP-18

WP-19 <j,1t -- 4,I;() ~,3~ .A,/" 01,).1/ Y3/
6. Co 3 .

~o~ {,3(., 4/1 '[r (')jO.5S3 77'7WP-?O
EA 5120 0794-7
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EiA® EA Engineering,
Science. and
Technology

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

EA Personnel: Date: 112.4/77 ITime:

Weather: Equipment:

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH n) Oxygm(mgiL) (I'!unos) (mY) Comments

IVtl<.;- J./I '7.15 - 1503S 5.0'-1 (.",7Y 0,/77 .3~3 .~

V'v'\wAlt 3·)() - Ls'. ?1 337 ;, 3 'S- 0,0&98 114

MlulvlA 5,,) '7 - l, ,3l.: i-t,71 ~ OJ... u/ 110 7 11/

l'V\ \..v -.5i.,4 **



I
I .,EA Engineering.

Science. and

I
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS

I
Brunswick Naval Air Station Fuel Farm Biosparging System

I
EA Personnel: ('J ,)L Date: :) II:J/<77 Time:

Weather: A~v <un-7v Equipment: 1../ \I,r/I,,1};f. " dll ...r/.I",,<i" ,) ·-"b",
( ,

I Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product(ft) pH CF) Oxygen(mgJL) (phmos) (mY) Comments

I WP-l 4,4 7 - l;,~ .7 If,)~ ,373 78
WP-2 ,l),~ - I;: .~ d.,.7 J,.·l • l.A)~ ~o{

I WP-3 4, I~ :>-.. -;- 3,\ .i 'I .03-'14 -)·c{,;,

WP-4 s-.io ..- b,Q ],10 '1.:J.O tqtf Ilvo

I S-. lkp - ., 9 '-I.fR ~,)O ,DQSs- 98WP-5 :>,

WP-6 4,60 - !)-,! ) ;7 )., ~s- ,J). n ;)5<:::>

I ,- v.J ~dC' ,rWP-7 /-"'0 ?e.t

WP-8 )J;3." - ".j .L \ { , 9 l I sC:7 PC!

I WP-9 {::) r--f f,1i
WP-IO S-,~I - ~--. 4 5", q I. :llo ,I(){)'-{ d.'l3

I ~)J
,

G.~ I=J :J..'WP-ll -' I'-e.

WP-12 Dr'! q{ 7,9'- ..

I WP-13 Ifd8 lie h ~\\

WP-14 ip,~ 3 - (p ,a 3.3 ],71 . //11 ~I"')

I WP-15 iR, I t.j t\Jcd<.J p,,, zee..
Dr-'/ r:J 7.Qg

,

I
WP-16

WP-17 Pr~

I
WP-18 0-;" I

WP-19 I5'".Lf'1 .- ~,a 5', I ~ ..s3 ,1J.8 3/1
WP_70 IltI.17 - I:, t~ .:; , ~ j.5'7 • Lt' OJ&; ;J..))

I EA 5120 0794-7
Page 10f2
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El\® EA Engineering,
Science. and
Technology

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

Ili--=-==EAPerso=:.-nnel:_--IIr==--Date:_-----Lh=.:....-ime:-II
, Weather: Equipment: _

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product(ft) pH (oF) Oxygm(mgIL) (I'hmos) (mY) Comments

1\1 "'_~ It'.!"" £tit "
I) 'iGi'~·.jl ,ne vU e. \\

ltlA .-
1 ,J qr R~: - f"D Zfr?.

'i'f 3iC~ ...... \t ,:l" i-/ , ?? i,(;l (,'11,,, )5
Froz...~n IiV

EA 5120 0794-7
Page 20f2



----- -~ --~-- -

I VI r:WC-lp,f'!
I

/

J

{.eA;. I

/

/

Page 10f2

~o\\""S \ ..... '\ • .,.\-i::LC'f .....--e.-\ .........

Equipment: \-'

Date: 7

Temp:!.,ature Dissolved Conductivity Redox
pH (0 Yi~ Oxygen(rngIL) (I'bmos) (mY)

~ ,/Joe q--f ~ rdCl..."l {'U e (
/ ' ,

{

/,70

--
-

Depth to
Product (ft)

-

Depth to
Water (ft)

WP-7

WP-12

WP-1O

WP-I

WP-2

WP-13

WP-5

WP-16

WP-17

WP-18

Location

WP-4

WP-14

WP-3

WP-15

WP-6

WP-ll

WP-8

WP-9

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

EA Personnel: ':/ l(, fA r[)C-

Weather: ~(; S+ J.{OI)

WP-19

WP-20

EA 5120 0794-7 "1, Cf5

E4® EA Engineering,
Science, and
Technology
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Page 2 of2

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

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (OF) Oxygm(mg'L) (I'hmos) (mY) Comment.'

11tIw-).\ \ L.LJ. - ")0 '1. /7 5',,1. I 150 "II? :j .Qqr-.-

~\V-).\~ 5,(;0 -- 5,'13 410 /0 ,j 2.. 3S-'.3 ySS-
'"J

~: $\ :3 ..en? - 7./0 ·A '~l-f 5,30 i., '-( 4 I L./ ),;f

1l\I~ "1\# i{7S - "" 0{ G rt'? '/,2;{ 1430 <'.:;Lf J)

'tv.~."t 7 fe·3D I~,JJ "j "JS '~'5 Lj -):>53 -, 1
-)()""

j\A10 ~Ci S,t.;;Z - lv,e'3 ip]'i 1.3 C) IGIv ~t,,?;•
\'-l\...>;5o 6;,95 ~ ,II.? l ~ (vlv IdKO '30 I 3'1~

Nw -~~ L:09. - LJC G /9 'S. '1,). Vi., 1 '-flO

~'fl'..Ji3 c:..-o 12-'e Y"\ D-'t . 3 dON

l-'"-' -5'"~ ~-u(cLi' I2...JL--I.AP. kJ 1/ A. or'" \" Lre-eJ2
f'\A\.<.Jn. (73 '-f - 731 ~ 'j . 10 I :J, 6 '-/ -:) c· J.../(,3;.)1

f',\-.J -5£f ~ ~s;J~ ,c.1_
Lv .I~ /-),q'3 '~"~'~ /3J~3 '-0..0

I'Alroi'55 ' .... (j'1 - 1,tS 7,li>~ C:;;,t.vl ~ 'Jb '37/./4

I\Aw-<O J~ I- -(~T2 ~n ,if 41.- ~. r=+
M I.v ~ "1'1 -::HiS C)CJ., ~ &'-1 J u2?' 7/,,).. .~OS'
A4tv ~"I5 5.'1~ - 7',<), 7/.;1 :) LfCj ~ (" 9 Cf.:,--' , 1 '

MW~I..;l. )107 5 -,' 4- . 7,-},. 7.5j II~ 'f 3~.;;- , 7-

MI.uA,3 /547 - Cf,Lflv 8cv0 f.t-':'<X iS3 .)18

l'Il·'J '11 13,t6 ~ (,,(f) ~.'17 _"-/. 7/ &5.:<' LI'57

EA 5120 0794-7

!:ACID EA Engineering,
Science, and
Technology

IY

'3

5,

/5

37
15

9
(1.5
3("
Itt

'13

9~

un3

I
I
I
I
l

EA Personnel: "5yc.. I"" \) c:.. Date: ,3J3 ITime:
roO SO\,,...~T I !"·"f"roc{" M"4I"\"1"y-

- .-----=-l!=w,;;,e;;,ath;;;,;e;;;r:=~~lcg,.(\~I'\',;f"=I===~;;,""=.... ====="'=E~qu~ip~me~nt;;",: ==\:,,;,4-'-;;odrib~~<r>~\~cc'o1!b========

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

EA Personnel: Sf/c f3>D4 Date: -:s Ils- Iq ~ I Time:

Weather: r rJ /,.1
J

Equipment: i",-IP, ~rO / " ...An:i ,<:(. I:Jd€'oA b~e-r ....
~

Depth to Depth to Temperarure Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH ("F) Oxygen(mgIL) (I'hmos) (mY) Comments

WP-I 3,?'J- - Ft<oz..e ">..
YI

WP-2 f),d.? 5·s'1 a.3~ :l. f:, et {gO 70

WP-3 :-? _.,-0 f- Ft2<;"1-etl '\.

WP-4 5.tf'S s,}::( .;;1..59 7H-a /6 :J... sO'"
WP-5 "5".4 b 49a. 3,Ql/ S"b8 {Oo.t:, 6'1
WP-6 4,~b if.9/ ;J,{S' d. 'J..</ Ilfo,g /5'T

WP-7 5",3~ - pipe ~T -,u,I..IJo..~ 'l qu.et {;-ft.. -
WP-8 (" .tIl /:;,;)''1 ';{.8"b II·QO '?:,;;l.lf "Z1~

WP-9 'Dei" "-

WP-1O 5".3~ Lf.4J. y, /5; 9.0S- /;;lb,9 3Cf/

WP-ll 5.~6 5./b S. I;;) 4·76 If., </ 3/~

WP-12 De.i"
WP-13 ~ ,40 'P,z't'

WP-14 t,.3:S Lf·fS5 3·;25 3.1':+- 109·9 '5C(q
WP-15 4./s 4.51 1../. /d. '7<. :Jc, fl/". 8' '100

WP-16 '?,,, 8"0 rt20z e..V\

WP-17 D fZ.l"
WP-18 It,roFt' j"·38 5'. q'fs 1/.94- 1/;).·1 43/
WP-19 5' ·,;;2s 5.5<) 3. (,,4 5".7)' 1/ go,,, ;),79
WP_70 5".5';1 '5'-3 /.10 tf· 11- 3l.f~ 3t/:r

1i4® EA Engineering,
Science, and
Technology

eq lA. i I'M -e.-tT Page 1 of 2SP*?"Je (\0+ O\.-t. cl~
i (\ s.-6./1 a.. t <=.. .

EA 5120 0794-7
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

Time:

Page 2 of2

Date:

Equipment:Weather: Co &. CleCL-1.- <!J.

EA Personnel: S""c.... D

Depth to Depth to Temperarure Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH n) Oxygen(mgIL) (I'hmos) (mV) Comments

'"w ~ N I """ '6./C;: (f·qlo c,.o<g- 4·;;).'1- q7-·0 Jq4IJ,,:).
",w-~

i5".L/-=f- 1057 7.QS /0· 3" ;237·6 1:13(,"3

I>I"Ji,1't(3 Lj.J5 f~ullj
ffll<!-Al~ "J. . {p -:;. 7~ /.7{, 5:. '16 7~-.f; I l.f'J...,1-/ '!
o'tl,.HllnSl3 '3'.../3 "? 4<6 fo.l/I:, S·6O ~~(j 7645"
iI1W-AlRW <:g.-n· fo.7-1 4.b:7 /I.3C. ~;l8" ;ld;)..;1./1
i>1 lV_,wfY!>

L{. 'l~ h.;).':/ 4·45' q.oo 5;)..5 s;llf~IZ.

(lA~~~ (p. 'J. () 3'78 0. 1'/ 7-.M lsi.;), 430/
1>1 IV -,v458

5·Qg t.qL/ (p.;)..,?: g. !.ct ;;z. cl+ ~~+6S"
MW-~ 1,5 Fflolet-,5"t, R
.MW .A)'l!;:8

Q.<8 "l'n f.:J:;;' 4<16 ?o7- I~?-"?-
iii W -/JIII:ll

s·~o Frz..o<. ~M.43
MW-AJASf!,

/3. S-, '1. 'is ') (q. g t;" 7G-'SI.. q o· ?:> ']q 1-qf
fl-tw' A..fl.A

3.8'"0 5·{,,1.. "3.00 ~.b9 g;;l, <;' '37'.,/
1'1W • /J1l;6

L{. ?-o ~-:3b .? In ::r g;;;l6 /(,,2 4~+410
1'1w.t)I1SI!.

10. ~ S- II.W> t,,?D JS:~S- 45;'1 IflO"47-
!>'w;fcf'SJS 5·fDr (P.¥,/ 4.96 /. 1 tf /0:1,+ ;;l.SS'S-
fltw-UISg ro. '5"0 7. tgc.f 5",5"::;' II. (,3 ~bq 3Jf>'.';0
fl<W -AJIlSil

!?O'J.. b,i.f;;. b,CJ.'1 4·.J. 'i? 4'+. 'z? 3</;;'S$
~w~~ ".7'S' 79/ ;J" "78 i{.0d-. ~4.q :2"7
EA 5120 0794-7

5l\® EA Engineering,
Science, and
Technology

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~
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 Me:.- Date: '2,}.).7111 I Time: flOC

Weather: nl) "'<cas-\ 35° wlV\Ac Eauipment: h A ,,"n Itt 10 5of,,,s~ '''+'''Y~('' M-;o{ .. ,..-

Depth to Dissolved
Depth to Product Temperature O"ygen Conductivity Redox

Location Water (ft) (ft) pH (OC) (mg/L) (I-'hmos) (mV) Riser Bottom

1="'l'C2eh 1-:<'.0 I '& ,J~WP-l -
WP-2 5,01 - '5, I~ J. I C; 15'1 1'15 3."( 'o,J)

WP-3 3,'10 - ~ .0 2eV" at 3,508 ).~I 751

WP-4 '-i,cr, ~ [5. ;:n 1.97 '/ "if 3 R"'S- ),1(., '75~

WP-S 5·010 - tf.8J 3, '57 ,,) 0 ~6~ J,Lt I 77lf
WP-6 1~,'15 - 5.13 d· CjCp 134 /13 J.\l 7bJ

'-/. '5 - BQV\-1-C ::61'hQ J59 7.7SWP-7

'-I. ;)0 5·iPl j.Jo ....
3lo8 35Q J.~5 754WP-8 -

WP-9 'OR'r [A I 7.§
WP-1O Lt,<;;) - L.f ~ L( '-\. s 'i /3;2 354 I, :;) 7.510
WP-ll 4.4i - l-f$5 :J 'f if /7(p 3;)LJ J,IO /,~J.

WP-12 /" ,CJ L.( - LjC,S ;),109 /ocr ,)51c ],51 7gC
WP-13 Y,'ig - 5.64 ' 1.15 1oJ. 3;JLJ ;).J5 ;,7J
WP-14 5,St - LtSI 5.\0 1 k; I 3i(LJ ~'dl ,.en

-
WP·lS 5, ::>~ - 4."0 3.65 ;).°7 3LJ8 3,S3 1.69
WP-16 rro 2<"'h 353 ,,21

-'< WP-17 oR'f - 3/15 'SdO

WP-18 5. 3/ - 5,73 ';.57 ICj'-! J.'8i 1,c,7 to ,I,,~

t-t. YO - S,43 3,7';) I~G, ~ , 'i JibS /,16WP-19

,,,p-~,, 41~7 - 5.4Ci 1.70 .;2,,/'1 2d1 3,/() 1,,0
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: Sc 'NI L- Date: 3/;J.7/c;7 I Time (/(50

Weather: 0 \I f"'cost 35° Lu' ,,&.. Equipment: h, )l,rrll"b <;rll,~ I~+p,,~ce "u-<4",V'
~ ,

Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity Redox

Location Water (ft) (ft) pH eC) (m.dL) (/ibmos) (mY) Riser Bottom
""W-AlJ6g 13, '10 - 10,1'1 5.85 I0 '.:l 300 350 ;;20,"5oq/
,"W_",.~ ,),75 - 7, J['. 0,7 1 /O&t 3// f,50 1\,100'1(0

M~:rAl,AiB 3,50 - IS)" I to8' 9& ;}75 f·~o Ib.iO51
"" .....AI<:iB 3,73 - 5,YO ,;}.y~ 5'-1 3~ 2., .60 Cf,50.!J05
f't"i...,}-l\J-tSB

'-j,3~ - 5.,,13 3.5'5 JO) Lfol /, /tJ 15,30(; 'I/"
"",w·,,,.ss to,lg - lOB" in,75 5b7 :lad {,10 ~O.On0",
M Iv -Al4S1 5.30 - 5,8\ 3.75 lOLl 355 d,IO IJ,::Do.,q
"'w·.V""/; to'S;,) - fo,?7 (",6(, Y II 3/.l. (·7(} 38.35P50
IIA "-,,,I.{5l1 7, '70 - 5,3'1 5. lot'. 55 3"7..2. I ,c; 0 1k,3Qo Sa'
~1.oiJ'N~.~ F'\02.,..... .no t,,~ C)(J4j -
"""" ,Nks.;( ~,0 '8 5.S~ }.'Slo ;}Sf.:. 375 ?:J ,iO '1,'10~'I -
"'$;~4S~ 4.74 - 'j,Lf'J ;).J If 50 3~~ )r35 \\5'S
i"'W-IJ_~~

F"r0 2'1'\ J.11 --5<.1{
,..,w-~~ q, (J - 7.110 1.0,,1 35 I IIo(p 1,8 \ 3~,'5'605,

"'''''?to:!! '5, '-1'5 - 4/13 5.~O 11..1 :5 3L/7 \ I.,,~ IIo,j ~{j ~

11A\v-~4S8 /1 (p'j - 57'1 5,,3 3~ I 3LfO l.s~ y I, 101055
VIAw -AlI\5.9

~'L.t 0 7,010 4.'1 5 100 {D I 1,).0 \5 ,0 "'\0'14 -
1\4"" -,v 'lSI:! 'ii 145 ~ 775 {p, '" '1 39'-t 3 L( ;),00 '3 '1. '-1'1(j't5
/1" Lv -AIA58

Fro2"'\- j.Jo 1)/'10ObII'?
t\1w-NkSB <8.60 - 15~4 {P, 1'7 /08 :I:Jlo 1,70 1(,,,?\o010;;1
t...'V-,vASB 15. Sf) 9.,23 ~ .Lf19 2., '3 ')0 51,:i)0"3

Comments:

EA51200794-7
Page 2 of2



I
I
I.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~
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: 5'YC \M.Oc.. Date: Llj7 jCi 7 I Time:

Weather: (J~<",,~ lOc Equipment: hvowiah 5:,("15'1 ,.,.j~,.-fVc~ I'\.("~""'V

Depth (0 Dissolved
Depth to Product Temperature Oxygen Conductivity Redox

Location Water (ft) (ft) pH eC) (miJI.,) (lihmoS) (mY) Riser Bottom

WP-l 3,Y6 - '503 ;;) ,n 5,3~ , 10 5 023<6 jIJ I ~,)3

WP-2 5'<6~ - J:39 3. () I J.4~ ii'6 ICj i '3.to I "B'd.)

WP-3 3,:1J.. - '-I.S~ 1.)'1 '{, 7:J. 39 ~ 333 ') ,7) I 751
WP-4 '-{,3'5 L/~ J.I~ 15"6
wp-s '-1,~ - W6J, L.(SCj 450 86, I ,;/35 241 7,74

WP-6 3.55 - 'f/{3 1,3 Y ~!-{ { 71,8 '1'13 JJ1 7. t"J
WP-7 319~ - b -€-Yl+ c b. S. ,''''A ,;)59 7,7'6

~ WP-8 5.':<~ - 5.1.(3 3,~o I,}J'{ :J 5L.J '11:/1 J.35 7.'5L{
WP-9 0.0'1 - I rSu rFJ .... ,,-t- w ... £:r LY I 1·3~

'f./7 - lj'l) ,-/,55 (.'6 fp /13 4.23 \,~'5 f. <110WP-1O

WP-ll y,llc:> - 51J~ d' '0 ~,J d 1:57 "/dO d,IO l,ioJ.

WP-12 (,,101 - "1.510 d·31../ 7, iP).. 'S-7. ~ l.f8'i .'). ~9 7.150
WP-13 4.8'B' - 5,1/ d, '7 ?J /O,(Pd 5d·7 'ilo~ J,.) 5 t,ld..

4,74 - 4.7':. 2. '37 5.77 'i S,l? 4 ;. (., ;:),J\ ., ~7
WP-14 I ,'1

4,;) ls;J - 1(59 ;] If '-I 5lffp IOy;7 '1109 '3,z,3 '7,~4WP-lS

WP-16 k,.8 ::J - 53/.- Cl·7& /5,(." /6'1,5 4S(J 3.<;)':) ·7.'i5'l
Fro'2.t"r'\ - 1.45 '8' dOWP-17 8',/5

'i. '6'1 - 5.3/ "'I, 'f), 75,10 foO,1 'loS" \,'1/ (p , '1
WP-18 , (go-

WP-19 "'1,10 - 5,&1 3.77 377 1;)8.,;) 3bJ ),bS I~

WP.?() i!fi, '6 '1 - 5.7"< 3.~7 ~.87 :15'1 ""::::>/d-,. '3.iD 770
EA 5120 0794-7
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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: 5yc \MOe.. Date: L/J rjC(i I Time:

Weather: () vf"w1\- 50° Equipment: h oro lab Sol n3+ 'l"\1-P;'~c~ M ..e.:i·-er

Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity Redox

Location Water (ft) (ft) pH eC) (mg/L) (I"hmos) (mY) Riser Bottom
(\1",. iJ4:iti /3,100 --. 5",c1 50';<3 Lj,5?J b3,3 37:) 350 do.h50'11
(\1w·,v4$.B 3,oS - Io~LI ;),c/i q, I;), SdJ3 35'0 ' '- 0 i I,l(jO'i(p •. :J
1\1l(.,.IJAsB 3,7'-/ --- Ms5 /,03 4./0'6 S:;),tL> 33 J J.1)() ilo 0160'51
VAW ·N.\:::..tI 3.7'6 - 7,;)~ g.o 3 5,S~ Lf?5, If 273 ;,00 Q,5o"loS
/l1w·NASli

'3,'1 d - 5'79 1.(,21 ~.;<5 I 33. .:<. 3.:< to 1·10 /5'.300'11,-
f"""·NAcSIJ q.79 - f). 51" Io d 9 f9,6Cj Lllo/ fer! {,70 30,00(;'17

'''''l,.oI~NJS5 5·5/ - 7,:;n 3,7'-1 :), b::< ~d. J db? c?"6 (J,360~'/

"""" ..""".9 &,,;). ';l 7./~ 5.47 50 J3 '3dO ;)t,l::J 1.10 3S.35050 --.
l"'lV'»~~ 5,&:? f- ~,r3 5·3, 3.';<0 40,lj :<c:?b }. '10 1(".3005li'
t'V1.W f """.4S.9 (ol)\o - \: 'oc.X~ c~ &,,'; ) 10,.)'5o'f3 I o,fJ)
/""".""....,

0,5 J - if, Cfr 3·3~ Q.'62 /97 '-/4 S '3(0 Cf900111

'" '",,\I~'" 4,50 - 5.03 'i. r; if 1,83 3~ L;75 ),35 II.~,,;; '3
"" w·A.lA,)b'

U \'\Clbl e +0 ~/11X~ e. - '-VIA ."" '3 IJ "c. ,O'1G l=' Ire> WI. ~-ell. 05(PR
l\'I. w ~A)~s.i 75',75 - (,,40 /P,Q I 3,'1/ dLf"j 31'0 ;J,S 1 3?j,:%057
M",.v~ 5\ts - 3.1' 3,0 J l.ra 1081 I '-I~ 3 [,lo~ I (p, IY0'5'1
""" "" ~,oIJ\SB: SJl - ~0b '-1/10 /8 ~ :;)37' 35lf (/S~ LII.{PI6S5
"'W'N~Sa .;;<, '3 I - 4S~ I. ':2,;) ;;, if g 5;;(,7 "-10;), \. d. 0 1'5,05o't'f
~ \u .,v'\.:)l1

'0,0<6 - 7,67 j, '-t 0 4(, / ;Z ;;),} P70 J,60 5'7, 'fi0'15
I\Aw'~1j L.t. 00 - 599 1,20 393 58. '-/ ~:J5 s.Jo i,),c;oOb;~

Comments: l.A.:>~ b ubbl,:s "" u-\ "b ':J ro"",61 I V'\ 'V \ c-, '" \'\.:J l>
MI..u-S~~.

EA 5120 0794-7
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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 'Ie BaA Date: l..ff36/'1t I Time:

Weather: "5"''''''''1 ,-"""c\.,. '17° Equipment: h"d '1"0 \ab 5:,1, "'S-1- I nh·,..f«cr M .. t<-(

Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity Redox

Location Water (ft) (ft) pH (OC) (mg/L) (I'hmos) (mY) Riser Bottom

WP-l 3,(.,J - 5.77 ~,LIJ ;J,11 ;2 3(" lo9 3,01 "6)3
WP-2 Lj,G? - 5,115 7, / (P / ,6) /15,1 10'"1 3,M ~-,J~

WP-3 d, 9~ - '5,33 I. 'de; 5, Y'O' 1"1d,O 43g j .'7;1 7.jl

3,1n J 3. sLt d.lf., 7.56WP-4

WP-5 ~S7 ~ 5.og 5./0 to,30 15.9 3;)7 d,i.{/ 7.7f.(

5'.3;;) (",'61 5. /5 4,n 40, i 41;). 77 7. !oJWP-6 - C', I

-=3 ./ott - bE h-\- (\$ -eo" ;)/57 (.,'3WP-7

WP-8 Lt.Od - fo.ln 10, Lf ~ c;.5~ Q...7lo 3'-1~ J35 7,'5'1
4,)J --- ~J~ (", 14 &',05 Jl..f;),3 370 J,If 1 /.3~WP-9

WP-lO '1.;).5 - Lj,~ 5,65 3,/.2 73, ) l-fo3 '·35 7/iio

WP-ll 4.65 - 5. i.:< lo,5 LJ .;), /to 10'5,;) 3fS ),10 710]

WP-12 5,10 - 5,"<) L" 10 '7 4.53 IJ '3, LJ 46&, ),31 78()

3, l.JC( - '-',67 -U~9 ~,15 (,,5, I 3 'iLl " 1- (1'1WP-13 ...."':::> . '-
WP-14 Y.9'i - 5,55 5.'15 I ,~ ) f.t, Co· :l. 3r;, I ).,)1 7/77

WP-lS L.(, IS - 5.5~ r.51 7. 78 5",0 3~i'-I 3$3 7'&1
WP-16 5.'10 - (" I , 7,1'8 ('), ~6 90.). 37'6 353 7S1
WP-17 7.04 - (P, ilc &, .I~;).. Q,31 75.J., 3?il.j 3.45 'l5, 10

WP-t8 5,.;J 3 - b.611 7. 10 L./ ,60 '8(" / 31.;1 1.17 G,ID;)

WP-19 -;S,{P7 - 5.9:2 8.07 4.5;;< /73 38to 1 bog 75'60"

\XTP_?n 4,00 - 5.710 {p,& 7 3,'=j;( ,;):2'7 573 3.70 /·10
EA 5120 0794-7
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90 '- 5(,30
-,.. '----- -~-----~ ..._.~----

d 5 5-0'd '0,71

- -

/7 (b·~(j
1'10 ,0 Page 2 012

43Lf fJo /5.05

I L7d. 40Lj '3,10 C; ,'70

3 S>.'S 393 )35 1158

/3.6

Conductivity Redox
(uhmos) (mV) Riser Bottom

5'8.9 1./ 0 I },50 1110

d79

57~ /If 3 17030,00

Dissolved
Ox)'gen
(~o1L)

5./:2

'-I. 4/

5,01
':)./0

Lf.3/

5.0 (

/0 (J~

7.35

::),bo

d./if

7. 5_'1 1 L1
0'310 8".}3

Temperature
nH (OC)

537 C),7 J

/0·9, 5'.5S

5,~1 s·oO

7.80 {g,/IS
!XIOG 5. 35

Depth tn
Product

(ft)

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

~
EA Engineering,
Science, and
Technology

Depth to
Location Water (ft)

Comments:

'11 ev 'NA'i!! J~n J
O'iI_J" -

\\Av.rA!1SJl g 0 ~ -
0"17 • I of...

(\<w, tJ~6 5 IU
.:II/ , I

EA Personnel: '5 fC ,v\ljC Date: L.! r IS-j I Time:,
\, ,A 'ie'\e,h 'S:-,'i ,q ')+

~

Weather: /) \l P<Cc;<:," , ..~", \ v, ......1' Enuinment: I j \-ho 0( 'Z/(c- \'v\e4p~

I
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EA Engineering,
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Technology

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

EAPersonnel: 5 yc Cf M Date: 5/15/97 ITime:

Weather: "'), , h n '- <)(fJ Eouipment: h A (ri Ia b. S, I, "st Il'1i...,..0c1' f\A ""1,,. ('"

Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity Redox

Location Water (ft) (ft) pH ee) (m-.JL) (,uhmos) (mV) Riser Bottom

WP-l :;',6>1 - 5.L.f? (,'59 0.0'5 ;;;77 3'70 3.0 I '8(J~

WP-2 4.73 - S:jT 'ij. I~ ;).{p( d I'?' '6;;l. '3{o I ~,J;)

WP-3 3,13 - 5,,,"7 71t ;).0'5 5 i, L( 335 .,).$ ( (,"]1

WP-4 I~,~J - 5,45 Ci. 30 ;),73 1'-('1,5 ;)3'8 '), f 10 75~

WP-S 4. ¥Io ~ 5.66 f.i~ 675 7&,.1 35 LI ),4/ ;, 7t-t.
WP-6 3.51 - '5 ·.:21 0,~l.( }.47 {gO, I 1;;1.0 d ,jCj' 7/p'j

WP-7 3,$}~ B .. ",;- n 3o"" IJ5'1 7.7~

WP-8 4.35 - t,.6'i? (,7L, Ci. (;), ;;s:; 3'1.2 )2l5 7,51
WP-9 '-(.72 - (,.3~ 7,Sf.p 350 /4/8 43/ Lyl 7. 38'
WP-1O 4,:)3 --- 1-/'107 &.7;), ').J~ '60.7 4;)7 I.~S 7.'7~

WP-ll 4.3;). -- 5101 <'s,.?3 j·d.O 13("c:2 d'73 '1,10 7.0~~

WP-12 5. 7"0 - '1.q I 7,70 1.?5'1 8/·1. ;;~5 ),31 7. ~o
WP-13 '1. 3~ - 5,1/ 8, J7 7. &/ 80 ..;( 50S ~1,J5 ·7.7;}

WP-14 5,6 J, - 5.4lf f.9:1 ;J.Ji b~·<t 5i3 J,,J \ '797

WP·lS LI.7() - 4,7~ 5},IO 717 75.7 I~d.- 3,g3 7.{,'i

WP-16 "',93 - 5.~3 'i,S<O ;},'If (p /3'8,:;)' d'f<J '3,53 7. '81
WP-17 7. / 0 - In 5 \.J f"'f", c, Y'i- LA. a. -1-..... y- 3,45 'S ./6
WP-18 6./1../ "- In SU FF, (' \ '"' "'"+ -U0l t.,. r l1'l b&J

WP-19 4,02 I - 4· g, 'is-'d 3 I ,c::; 0 [y f' 43,.;) d'lo~ 7,'1'6
\llP_ ,n 3'. gO - 5",SI 8,S1 If,o8 :3~, 398 3·10 1.70

EA 5120 0794-7
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

EA Personnel: 5c eM Date: 5//5/11 ITime:

Weather: .:s.uhY\\,. SO" Equioment: h J'Colob SoI ,nS'+ i Vl-f p( h:7r,.. ru...-f" r-

Depth to Dissolved
Depth to Product Temperatw'e Oxygen Conductivity Redox

Location Water (ft) (ft) pH (OC) (mg!L) (I'lunos) (mV) Riser Bottom

,...."'c,~I6D 13,10 - 1.,,71 (n'O~ Y·3~ 5fo,7 5.)Y 3·50 Jo,k,s
WI w -'"""" ?> ,oLj - L11 5,71 5.<5'7 '76,7 '-1 II /.'50 /1.10'1 ..
W- "-,. N-'5!l 3,&") - 53 J Co.5i.o 15.'7(0 54,10 355 (. 'i;(J Ile,IO051

"~~~50 &.T7 - 7.0/ !".5;2.. Y.IO 5:2,2.. '-177 3lJO Cr .50oS
'" tv· .v'l:>ll Lj,OJ. 5,7J -:l,7~ 3'. .;( I 1'-/ (,,8 &10 1.11 0 15,3{](J'11. -
""W'~'I5tj '1.15 - Ci]i 7. /1 5.91 IoYI.o ;)/00 {,70 30,00ri'17
I"'lu-"'~ 5,4;) /0,;)' I".,.J I ~, 110 n~ 307 I ';;1.iO 1),306'f'i -
jlAW ''-!A5tj

5, '" -, - /oJ? I 8',1, 5,.)), 361 :2C,7 I'/~ 315.3)050
Mo;;'/oJAStj 5,$Jto "--'- if, J'1 {, (, g,3 J 44. LI 331 1,'10 ; (.0, 365~

"''t~~~SB 10,610 ----. 1V15L c::-,::-, c., .... V\-+ wet-\-." v ;).100 l, ,J'S
f1,\ w'''''''' 5,7.). - 5,'-jI 7-c; 7 Q.5'7 I~o· 3 40.;( 3,10 '1.90;Ill

I'Aw;~ASB If,3l.> - t),Jb ~, (jl.-( 567 <=)3~ 'iJ~ J,3,:) 115~;),

y\.<ots·4'~ 5, :3CJ - fa.'50 (".'t9 3,18 dd'7 ~o3 I ,(p'if 1(..;'1
"" "" -.vAS6 5,';>1.( - In, g"6 In' 7 '7 ;J,qC; ;)47 ;)07 15% '-! LieI1l:55

>\01 w-.v.~tJ n.c;h\Je Iv ~C'> .. va nO. :r71 -05bR
"" l<; •...,.S8 7, {,'-I ~\ (".~'i 'l.CJ! 1,'8(., d'S7 4:13 I,~ I 3'8.:5'805'1
"'lu-~~S!j 2..J. I --- S.J6 f.:,,79 .,? ,55 {60.0 374 (JO 1'5,650"1

IV< "" i~'6..'3 ('en 7.JI ,.;20 ;7,43 ;;) 'bL. /97 )·00 5<], 'i904 -
"'cYdtSJj Lj,03 - &,1'-1 {(j,J.'3 /.../. &, / 'i (", 8 33/ 3.)0 1},'101./
... "" ":(':iIl ~, 0'8' ~ 5.b1 ",75 :) ..,IS III, 7 ;;7'73 /76 Ib,~Oo.I.J
/VI \v -IV. P6fJ 11..{,77 .~ 7,;), 7·58 7·S:3 /q 1 /;J. I - 51.30Ob3

1'\'>l)-,yJbO
1·'iLf ~ 5.'6~ ~.So 4. ef/ &, 7, d. '-IdS -O'd '5,,1(JB,

Comments:

EA 5120 0794-7
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

EA Personnel: Sc MC Date: 5/30;'17 I Time:

Weather:
~~

OIJ<lVCfl<:+ ?aD Eauioment: h .~ I[I"\"'~ "'i", \'A"+ I 11\-+",,,"~ m..Ji-..
I

Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity Redox

Location Water (ft) (ft) oH (0C) (m.,/L) (,uhmos) (mY) Riser Bottom

WP-I 4./ to - 5,(" "3- "if. '54 t.47 ;;;. 9'1,- 5/ 3,0 I J')~

WP-2 S,;)! - 5.{.,- q.51 d.Iid.. i I /, ~ '57 '3,10 I S.X)
WP-3 3"1 - 5.~ s.32 ( .~O 44.1 3i3 "\~I 7.'5 i"", I

~,oY '1. erG " i" 75~wP-4 d.lln

WP-5 "l,c2~ - 5Jt IL35 1.&-, 74.d IO't' 'J,Lt I 7,71f
LJ./Lj - 5.'1;).. 7. 87 1.73 E'. I ;). I;;;'" "''I 7,{.,J.WP-6 '" .I

WP-7 '-t.5Q . b -e (\i C-o. s: In Q J5'1 7.7'(;

WP-8 5.03 - t..:Z ct .'1 j L.f.t::(:2- ~/5 34,) ,),35 7,'5~

WP-9 5. '-ftp - 5.1:% 'f,4g 365 /51 $() I ,l.j I f.%
WP-IO 5,01 - '1. S) 7.7~ ') .::J'it '8'0, '3 33, (.35 7.'llu

WP-II /.1.q I - ~.'fl.j 3·7/.0 3.0,;)" 147. 7 I b\ '), to 7/pJ
WP-12 I., ~f S,cfi 8,fd'f d.3~ <jj 4./0 IS-I d·?fr 1,~O

L£ ,qq 5W' 9'.71 76Lf 7~,7 3t'I J.J'5 7,7;)WP-13

WP-14 S.7Lf - 5.;;(1 'ii,S,! ;;}·3c; 7S,? 3t.,3 ),)! 7c;,
WP-15 5.1.(3 - 56L/ Cf.~3 2.8'-1 i$,', 3;$/ 3,~3 7.101
WP-16 7,'1d. - ( ill 5 <J FF, '(;1 ·rd (? ~fE.r 353 f.'a "I

WP-17 ciu., J. '-15 ~JIo

WP-18 5.-yif - 6.;l'f (0/0 '3 1.:5 '7 (L{G,£{ 3J~ 1.'i'l ~/pJ

WP-19 4/6'3 5/6~ '1. '58' 1(;).~ 179 33&" J.~8 7/1'6
UlP_'Il 5,51 5:91 16. J. 0 :J.ef5 J 437 Loll t) 3.70 . 70I.

EA 5120 0794-7
Page lof2
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

'.

EA Personnel: SvC Date: ~/ 3067 I Time:

We~ther: n v(-' cCo. S t 50 - Equipment: h,-J yo/ah 5r.1, ,,"',1 I n-\"'" ~c-< 111\~r

Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity Redox

Location W~ter (ft) (ft) pH eC) (miJL) (I-lhmos) (mY) Riser Boltom

q, 1~,4Y - be",' C as,hq 3,50 ,;to ,10'5
ct(" 355 - 5,31 I~. ;). I..{ 4.<i?q~ (,;,C)·fo '-to'f 150 11.10

51 ,/,/=1 - 'S .'1¥ (".59 I. ~ ( 75.'1 341 (.?J6 {{p,1O

c~ 0 5 !p, '87 10.3 '-1 ~Jo5 :/.;,2 I 45, If ~olo '3 ,co q.5o
4(,. '5. '1 '% - . 9'1 7,03, /,3(., 1In ~ 3,fL{ \, t () 15,30b.
L{7 ((.5<0 - /1,13 7/ 'i.5 4,7(, &53 193 I,ID 30,00
L'1 S·\,:,C{ ---- £.,,'1'6 (." (., 10 ;).O(p (0&. d- 17.2. J' (0 iJ,?>O
50 I~.O I - 7}f 7·;!w 4.d I 3 010 '?o'8 LID :3'&.~5
5~ 5,ql t;.01 7. 5 '7 I. Ora 5{,7 '-11 (,C;O (/p,30
43 1~\o'3 - - ) ,\pO ~.J5

.J / / &5i - 55} CUi ro,lJ. 79.G 338 3,10 C;,70

.}13 4,QJ - S·33 7 ~Lt 5,96 '7 .:;, '$- 3;;},/ ):2f; (I.'S?)
5GR I nbs'1 l"vc -d~ {·Sfft -·tv-, ...&' i( r'('VV\o'v c9 Ioloc~ .u o'l. U--R, '!o -
jl 5:;1. ( Ui ( 5,f-,4 d'(P{ dS~ d7~ t. '1J 1 j~.5~

5Lf &,03 - 4.17 7./5 I , ;)1 131c' '3 '-t (P I I,~~ rlo.f/.f
5:5 5171''1 - 17,0'1 /,40 (,11 d 5Y 5/7 1,5~ i( I ,iel
4'-1 ;).7/ - 5;'?f-t ~ ,'-I '5 ;;U?1o 73,8- 77 I,JO /5,65
45 7,73 '- 7.70 'b. I :s d·'-f9 .;;94 /3 ;),00 59,'1'1

&,12. 'f,bS - 5.5~ '7s,IL( 1,4 d.. 1 3,;J. / '1/ ~.JO {;)90
~~ 7<;·31 .- f.>.Oi 10. it I '1·08" ~d.,9 /(,; I 1,10 lh.~
1,,3 1/'1 d <=) - q,oJ 7, '1f 5, q '1 1t 8' 'iiI - 151.30
SCI ;,'6 d - 5. 39 / 3. 3'-t /. 1~ ~6,'i?" .;130 -0 ..;( ~.7(

Comments:

EA51200794·7
Page20f2



i.fOI '3,70 1,70

3. lf5 if ,10

Dissolved
Temperature Oxygen Conductivity Redox

oH (OC) (m.IL) ()"hmos) (mV) Riser Bottom

55J g,9io 3.~1 rl.tJ3 343 l,41 'J'?:,¥'

5,101 q, ~I ), I) 17!.t? 151 I),IIP 75?~
W1r g, q I I,J I 7;)" I ~ I/" ).Y/ ~ f4fjj.

Depth to
Depth to Product
Water (ft) (ft)

l-j,Ln

5,,/

S,1.2

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

I'); 3c.

WP-12

WP-ll

WP-16

Page I of2

WP·8

WP·7

WP-6

wp·!O

WP-5

WP-14

WP-4

WP·9

Location

~
EA Engineering,
Science, and
Technology

WP-3

WP-2

WP-l

WP-15

WP-17

WP-18

WP-!9

, WP-13

EA Personnel: 'SG Date ~J~lq7 I Time:

Weather: <;OVWI', 1:5 Equipment: I~ ~ Vn~JJ I ''1~ 'r F().t:.- ,'V'et,. \r

EA51200794-7
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EA pef5onnel: S YC Date: ~/lcfq7 I Time:
CO kd\'o\ola I "d.."ffiCl" 1,'V'Qi~v-Weather: '5vVl'(\" I J EQuipmenl:

Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity Redox

Location Water (ft) (ft) pH eC) (mgIL) (l1hmoS) (mY) Riser Bottom

Cit nl~ 6.(!I~ 6~tOIJ( 4.2Lf c., in. Lf 444 350 dO &5
Cilo '~ <65 5.38' 1,,39 4.2'g (", S, lj 4/0'g' /.5f: (LIO
51. LI·lf'1 5,'i / 7.0 I 3.Jd -,~, ;l 3,,) J /,9'0 ,I Go 10
,~()~ 1,°5 6,h't <6 , L.J lo d, (P / I.f 'f5, lo 341 ~oo Cf50

'--11" LI,~6 b/-/J. 7,10 S J, 1\0 / 1 Lu ttl;), 10 10 15,3D
41 q, g-'1 I().~ t./ / L.i. s: '1 &> 3 "3- ~/2. ,7 :'>0,00
'iCj e-:,' iq &,b~ [,''d-- .), 3~ /td,Y .208 ;),10 IJJ6J.
~'5C' {p, d- ~ 75{" t. to %- 4,&'3 ~;l.~ ;} hl../ olD ~3~

-S:? b.Ol 0.if6' 7,99 d.3g- lo~, ~ I?J Lf \qo [to. 36
~:l, L ·'1,Coo l,.J~

J I ) h,~l 5.1ed- ct, 3 L( (p,O I %4.~ 37", 1.10 1,'10
c-! Il 5.3'), 5,4). 4.910 '5. '-I It:> 0'-1,5 3CflO .2,35 11.555-
"S lcQ hlocl::~ :7.7
CS7 C,1.01 b,'81 Cf.o 4 .;J. :1. f ;;;lfc6 3/10 /, 'iJ 3S.5&,
CjY ~'3~ S,I;). 1, IJ, t ;J.ld- 1~9 3g-/ j,d? II.. /4
115 [0,1;1.. ~ ',9(" 7.71 /. ~'i ;;J (" '--I .189 Iq~ :t.f6 "'4 loW

'1'-1 :;,15 5.3& <if . '8" '--I :;;.6 t 70, '1 /08 /.;" 1S.cr,
l-f')' 'itOt 705;). "6.,,6- ;:).3'1 ;;;,\...0 &7 (;l,D SC;. '-19

.{, I R If. CJ 2 5~t, 9· b 'f .:l ,$Lj f 't:j4./ /9b ~.J (.:t.70
f.,] <f:., Cj I 5.Jt, 7,0/0 ;;),/ lD ¥ (,;,·5 191 1-10 I/o, ~-()

Go] IS,t.j~ 8-,'1'1 {.6 d- 5,~ 'i /'i/C:; lo~ 5/, -)()
sq, ,q"'j 15/(4 I()·'?'-I c2.3/ 7'f. ~ 3/~ 0.2 S:71

Comments:

ErA
·@EAEngineering,

Science, and
Technology

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

Page 2 of2
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

EA Personnel:S 'Ie i,'lAOG Date: GtBfi"l I Time:

Weather: "3 u V' "', cO Eauipment: h'dJ'/ob!C 1 (,1 ·hvtffu:. 0 Yob,.o

Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity Redox

Location Water (ft) (ft) pH eC) (mg/L) (uhInos) (mY) Riser Bottom

WP-I LI,'1?O - 5,70 { f, '61c :;,8 Lf L.fJq 118 3D! ~JJ'3

WP-2 S.7l .--- J3i ( 3.O'Co "3 '\ 15 119, ( 1'17 3,6 I S.J:).0'

'1·~O 5:;{": 1'-f,j3 ;;J &5 i.c:.-o.3 3&7 ;I,x I lSiWP-3

WP-4 ~.a).. -- 5. bY (-!:J.iS f:l5 ;)'-1,) IS, :Nio /,5g

WP-5 5,io d-.. - 530 I d./'-! 5.7'6' 10Cfi-l I to2. ),41 1,7l.(

Lf,(('Cl ')o'? It.5 J ~'l )'37~ 175 d.I'7' II I.)WP-6 ' 10-..

WP-7 4,~'6' - - b-ev'\+ ('"'-'as ' ~Ct J5'i 77';;, I

WP-8 4,0) bAJJ~ , 1'-1,3:1 5~ J 4/.2.. ;;( '38' L?,35 7.54
WP-9 t"q~ --- Inc: ur-FiOof>r t LU(~ -1-", y ).4 J 73g
WP-1O 5,/~ 'i.7~ /0' '5{ I .? r II J, I" 33/ /.35 ! ,ci("

WI'-II 'f,q') - );J) 1)·43 :;. 'f to j 5& / ~3 d'lO 7.t;J
J~ - ),3'1 1/30\\'1'-12

WI'·13 (PI')'? - ~.;? f'-U£) ~ 5,(Ji rc24. y- fi5 :),)'5 l.lJ
/",35 ----- ~~3 I /"I&' ..:2. 1,31 I '5lo :J c::.'j de) I l,qlWP-14 "" ..J

5',<10 H$S 13,37 7,)'). 1.).8.d. 3~ 3.83 7.L'1WP·15

WP·16 ~ ~ 353 l,~~

WP·17 ~ -- j;tJ5 GilD

WP·18 rll/ . j,e;t &.h d
WP·19 5:Y-o ---- SHit> /3.1") /,'(P?5 Qi;~ ~/ J,~ 7q?
\JJP.,I\ 11 ,LIO - 5.~ !SILt / :;, '{ / 'if '-I '3 .<s5f j.70 /.70

EA 5120 0794-7
Page 1 of2
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

1:4
·@EAEngineering,

Science, and
Technology

EA Personnel: C""T\I ')'fC Date: !a1J-3/77 I Time: (3 (S
Weather: 5uY\I'" ?5-0 Equipment: 1"\-t -Pl("taC'e .on:ke I h-A vol", b

EA 5120 0794·7

Depth to Dissolved
Depth to Product Temperature Oxygen Conductivity Redox

Location Water (ft) (ft) pH eC) (miJL) (I'hmos) (mV) Riser Bottom

43 DQy ) ,leo Gd'5
- ~ l.(Y 3·I.f( /" I). ~,3,LP cJ, ( ~ Id.d, '3 I~J.. 11..10 {'5li '5

.:;5 ~,14 'S'dS Cf.7{p O~3 3'1 I ;).4 'J. ·00 5'7,49
Lt~ 534 '5.~3 8 ,,;} f( 0,)'8- ;JS' '5 '344 I.i (! /5,30
4, /O,lfl, ((,54 &,,5:2 3, ~7 9/9 II.( ::, iff, ?:>O.OO
'-f1 (" ,(j~ b.~lo 1,9.:1 o ,LfJ ;;).;;JJ 150 J, I () {~,~

50 (p.l J. /,(DY <;s,'bJ ;}:5;) LtG3 1105f LlO 3~,3~
-- 51 "5,3~ . 5.97 10,/0 d' I :J 74·7 357 I ';,0 \ (.,,1 0
~ ?'-f <"./'5 5,S,¥, l),7.3 a.S' d 0'i? ;1/7 \' lo~ 1I"" \Lt

55 I(P, ~ I 1o,~9 S, ':?> \0 0, ~ l..P 333 ;2 , I 1'38 YI,(PI
,. 510\1 ~~;'~",q If.{p'if 9·9,) '3:::<:+ I.( ;)0 4If&; J,7/ -

77 l·?n ~ i-.f'S ~,Lfto 0,7;) 33'] 0=0 1,'6 I 3il.5 ~

- 5S ~,;Jt.f 801 1f'~(" 0,'54 7 4 ,':5 33 \ .Cj 0 (\" ?:O
5'1 ), I~ ISfof (3·70 O<d.5 ()!.t.Y '45 -a,} 'g,/ I

. 101 Q 5.,:A I/o.n /6,95 o,{p'-( 1/4,0 1)., j,J 0 j,},Cfo
~ Cod. '1,3;) ~.% 'g.7'f ') 99 (O5.~ 155,J 1,10 /1,,.'8 0

(P'3 (5.'10 , ~,(~ s:',O'i ?.75 ;z5'3 ItO '51,30

'i( 1'i·J~ 5,J,5 7,71.f '5,J? 1';)'7 'f1J,., 3,50 dOlUS
'1", l.f,loto 5,uU> l,Lj3 L{.'1~ S'f,") '-15'7 t. "50 d.IO

do5 t,71f '5,'~ 10,9'-( {.&,;J. 'j'f, ~ 331 3,60 '1, "5 ()
.---- ;1/1 7. /.( ) 11,~ , ?,,l-flD ~'H I.~ 37( 310 q.'1o
.'--

81.~ (",.21 5,~ (O'').;) '3.77 5'8·5" '3lf5 ),35 1155?
Comments:

I
I
I
I
I
I
I
I
I
I
I
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Appendix B

Field Record of Biosparging
Well Point Monitoring Forms
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EJl"" EA ENGINEERING.

SCIENCE. AND
TECHNOLOGY, INC.

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

EA Personnel: Syc. MOG Date: f /:/1'7 ITime:

.s",J:.J )1",-f,J0" F I I

Weather: Instrument(s):

FIDlVR PIDlVR Comments
Location (ppm,) (ppm,) Other Other

WP-l

WP-2

WP-3

WP-4

WP-5

WP-6

WP-7

WP-8

WP-9

WP-lO

WP-ll

WP-12

WP-13

WP-14

WP-15

WP-16

WP-17

WP-18

WP-19

WP-20

EA 5120 07944

Page 1 of 1
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EG" EA ENGINEERING.

SCIENCE. AND
TECHNOLOGY. INC.

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

EA Personnel: Date: 1/2'1/97 ITime:

Weather: Instrument(s): fl/ll VII R.o ""

FIDlVR PIDlVR Comments
Location (PP111,,) (PP111,,) Other Other

WP-l '" *WP-2 ) ¥-
WP-3 ( *'
WP4 " IGO

J ..y;.WP-5 /

WP-6 ( ~

WP-7 '" '577
WP-8 ) ,C)
WP-9 ( 5
WP-1O \ to
WP-ll ) 440
WP-12 'IS/
WP-13 \ 'i53
WP-14

I C;:J.
WP-I5 / .J.S
WP-16 \ /05
WP-17 (),Q

WP-I8 0,0
WP-19 I 3
WP-20 l. OJ')

EA 5120 0794-4
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&S" EA ENGINEERING.

SCIENCE. AND
TECHNOLOGY,INC.

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

EA Personnel: /11 n,- Date: :<'/'1/t}7 ITime:

Weather: .J ~ 5"["717'/
' I

111 :,1,' - ;<.4c-Instrument(s):

I

FIDlVH PIDlVH Comments
Location (ppm.,) (ppm.,) Other Other

WP-I Iltl~

WP-2 3)S
WP-3 Us
WP-4 ~'{5

WP-5 1\
WP-6 3C?g

WP-7 ~~O
WP-8 10
WP-9 .C!
WP-IO ~!7. q
WP-II 40d.
WP-12 ~~

WP-I3 .Qv
WP-14 ;.; 1..

WP-I5 ~\?>
WP-16 )(1

WP-17 I . '.1 :Pc-'n :-, .j. .
,

- ~. ~ I·.... ' .. ~--

WP-I8 ( ,() .

~~

WP-I9 :)'/. L.
WP-20 1/. ~

EA 5120 0794-4

Page 1 of 1
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1£4; EA ENGINEERING.

SCIENCE. AND

TECHNOLOGY. INC

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

EA Personnel: "5 W.- M~r~ Date: ;(J';) 1,/'f7 ITime:

Weather: r:; ,j J 'fr Po. ";,4- ,VAAL ':l,5' Instrument(s): T~ A-Iooo

F1DTVH PIDTVH Comments
Location (ppmJ (ppm,) Other Other

WP-I II, ~ If.:<
WP-2 I \p 6,., ~~O

WP-3 ~t,li 5q.~

WP-4 550 JD.;).
WP-5 JI.fO .;l'). ~

WP-6 &1.3 J5.1
WP-7 1'5~ 0 ~'30
WP-8 7~ $ 11.;7,.
WP-9 130 cn~
WP-IO !l,D Lv
WP-II t10d.-O !~qo

WP-I2 c../ ODO 310
WP-I3 ~~ J't,6
WP-I4

-:;
~.~ },I...

WP-I5 ~ 1\ 2.2
WP-I6 Jl.f~ ~50
WP-I7 0,0 O,e
WP-I8 n,O 0.0
WP-I9 ';:). .tl D.C)
WP-20 0.0 O.e>

EA 5120 0794-4

Page 1 of 1
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BJ" EA ENGINEERING.

SCIENCE. AND

TECHNOLOGY, INC.

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

EA Personnel: SC GUt! Date: J/6/Q.:j- ITime:

Weather: CIf'.Ilf> <:.. ~.~. . w; fId", Instrument(s): 7vIJ /000

FID1VH PID1VH
Location (ppm,) (PPffiv) Other Other Comments

WP-l /1. 0 1.:1
WP-2 ,4~~{) I..i 9; I
WP-3 -:J '50 70.:2

WP-4 /n'FrO do. 5"1

WP-5 IsO 1-;;. "+

WP-6 t, :10 /00

WP-7 3 0/0 SF.

WP-8 '-I. a :1,1-
WP-9 3'7·8 lO·a,

WP-IO J3 . ;), 4./

WP-ll {,ooo 4t./o
WP-12 ~(1'i? lLJ. t/
WP-I3 bSO ,qn

WP-I4 /. ;1 1.3

WP-I5 0.0 Ot'l
WP-16 :5-8' ;).</

WP-I7 0·0 0.0
WP-18 0·0 0.0

WP-I9 <:t.g /. ,::-
WP-20 0.0 0.0

EA 51200794-4

Page 1 of 1
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1i4'!l l ... ENGINEERING .

• CIUICE, ANO
fEcHh'OLOa¥.I"'Q,

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

-

EA Pe""nnel: 5'1c ~\.A.Oc.. Date: 3/J767 I Time: 6'63 n
Weather: 5v" \'\'. ~5C ' ,,.,&. Inslrumelll(s): -rVA-I600L-Ul ,"_

,

ADTVH P1DlVlI Commcnti
Location (ppm,) (ppm,) Other Other

WP-l 0 0
WP-2 lli aD JOO
WP·3 ezjo ao
WP-4 .'J.. DO 1~
WP-5 ,0 1.0

WP·6 j..5 lp
WP-7 ),o/D {D70
WP-8 /3 I
WP·9 Ljl q
WP-lO .;2lv .d. 5,0
WP-ll nDe '-:>'30
WP-12 lv99 /00

WP·13 I.;!.50 ).15
WP-14 ';W, I 3./
Wp·15 3b.O 6"
Wp·J6 0,0 0,0
WP-17 0,0 0,0 ~s.-\,~+' ~,,,,3.svr....

,

0·0 6·0
,

WP-J8

WP·19 /I.d- 15
WP-20 0,0 0,0

BA 51200794-4

Page I 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

EAPersonnel: 5yc \'\.0\'0 C- Date: i-f/7 JC,i I Time:

Weather: () \.l evco:S-\ 56° Instrument(s): TvA -/000

FIDTVH PIDTVH
Location (DDm.) (DDm,,) Other Other Corrunents

WP-l O.q 0,0

WP-2 ~47 2:25
WP-3 3.3 0,(0

WP-4 IdipS 76.J
WP-5 l ,8 0.0

WP-6 I~.O ;),5
WP-7 5'10 70:2
WP-8 d,~ 0,0
WP-9 4CO,:Jv /l'b
WP-1O n, ?S 0,0
WP-ll 7./ 0.0
WP-12 4 Y. 'if 1... I

WP-13 b 3/ JftJ 5
WP-14 G,g' 0,0
WP-15 .:? 10 ,(0 :),~ t. L.PJ, ::-3()Ft-NWo w~l(o<>,,,~. ~

0.3 0.0
v v ,

WP-16

WP-17 08,- 0,0
WP-18 (5.7 Q,a
WP-19 M2 0,0
WP-20 (, ! 0,0

EA 5120 0794-4 Page I of!

~ - 1;0~ $0\J\(,,"b LA..> fl- 15- Co-v-- \- .It_ 0...:..
,



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

EA Personnel: '5 C(C ~ oA . Date: /../13611/ I Time:
J

4706 ,VA -(OOGWeather: <)011 \\" ( ,.-6. instrument(s):
,

FIDTVH PIDTVH
Location (ppm) (ppm) Other Other Comments

WP-l ().~ 0,0
WP-2 1'-< ~~O ;;1."8 6
WP-3 '59,9 /I, I

WP-4 d;}OLj ;)~I

WP-S 2. <-f 0,0
WP-6 ;< ,In O()
WP-7 3.;210 370
WP-8 108 0,0
WP-9 ~y 0,0
WP-1O O,G, 0.0
WP-ll ,,;)\·0 0.0
WP-12 3d,1 j,\o

WP-13 3;;1.0\ "3 OVl

WP-14 (j.(o (3,0
WP-lS ;),0 0,0

WP-16 ,}.O 0-0
WP-17 3, I 0,0
WP-18 Olr 0,0
WP-19 4/1 1;),7

WP-20 3,g 0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
,I,

~
EA Engineering,
SCience, and
Technology

EA 5120 0794-4 Page I of 1



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

EA Personnel: Sc (~'(V\ Date '5/1'567 I Time:

Weather: "'1v '<"\ \'-~, 56 u Instrument(s): ~ A - lOo 0

FIDTVH PIDTVH
Location (ppm.) (pprn,,) Other Other Conunents

WP-I ~4J, O,l-{

WP-2 I "69'1 '19 :>
WP-3 I 'd. 0 I&,d--
WP-4 L..tl oS 33'S
WP-5 dlo' J I, ~
WP-6 ,;:::) ,0 6,5
WP-7 :JO.O~ q 10
WP-8 54,).. {~ ,(

WP-9 '3" it ,J ().IO

WP-lO DIG {)I/

WP-II erOs &,0
WP-12 /5 Lf 01'1
WP-13 i,d.% lff?3
WP-14 al3 (),~

WP-15 O,~ 0,0
WP-16 0,0 ' 0,0

WP-I7 .re, 3 (j,0

WP-18 It.( ali
WP-I9 {oCTo 'f7
WP-20 4),11 0,1.-(

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

\1

~
EA Engineering,
Science, and
Technology

EA 5120 0794-4 Page 1 of 1



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

EA Personnel: 5 'Ie Date 5/ 3 0 /97 I Time:

Weather: OV""'CcoS+ 5CJ Instrument(s): TvA-fOOO

FIDTVH PIDTVH
Location (ppm,,) (oom.) Other Other Comments

WP-l 11) t:) ,,\

WP-2 f .l/1f1 Id I
WP-3 -;) <x '14 7G. '1
WP-4 CFi,9% Slo, Y
WP-5 0.54 :)~,9

WP-6 ;Z3 ~ 15 , I
WP-7 16.7 0iD %7
WP-8 '-I3't ;)1,3

WP-9 /3.1 13iiJ:. ,7
WP-1O l.f.3 1:1>. 'g -
WP-ll llo II dY.~

WP-12 355 10,8
WP-13 10,O"?() 53'6

'il WP-14 7,(p 325
WP-15 ;)77 /3.6
WP-16 0 'S.?)
WP-17 0 ~ 4.7
WP-18 IJ.Cj '2i ,'1
WP-19 lood. \.0.1
WP-20 ~6,1 '5.0

I
I
I­
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II

~
EA Engineering,
Science, and
Technology

EA 5120 07944 Page I of I



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

EA Personnel: Syc- Date I. /~197 I Time:
cO

Weather: Sl.N'\'\\, !J Instrument(s):

I Location IF~p:~ IP~p:~ I Other I Other I Comments I
WP-l 1~r?J I 31,~

WP-2 3Q61o J\o~

WP-3 3/1 ~5,.;l

WP-4 (,l//o /75;)
WP-5 ;)4./ 8 =3 ,.,'2
WP-6 4),1 A. J-
WP-7 1{rt#/~ / co, /d)lj

WP-8 ;)7,'6 /SJ/
WP-9 1. '-f 31.(p

WP-1O 0,0 y to, I
WP-ll J 3,d. 5),10
WP-12 23.5 3~. 1
WP-13 4'7N/ 3LJ~

WP-14 /),0 fo7, Q

WP-15 0·0 ;26, J

WP-16 7.'1 1/.7
WP-17 /7'r " ~.~

WP·18 °0 57.,2
WP-19 13"6 ~s,; ,f

WP-20 ~.~ ~'b ·9

I
I
I
I
I
I
I
I
I
I
I
I­
I
I
I
I
I
I
it
I

~
EA Engineering,
Science, and
Technology

EA 5120 0794-4 Page I of I



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

EA Personnel: -:;,'iC \.'" ,)C Date: tJl)j 67 I Time:,
(A to -'10WeaIher: ?, v \'\ \' -., 1.0 Instrument(s): \\J A-I(JOD

FIDTVH PIDTVH CH, CO, 0, %LEL
Location (ppm,) (ppm,) °;0 Comments

WP-l I\, 0 tJ C) 0 dL3 0
WP-2 I'6JI JcrCj' 0,;) 0 ~I.O '-/,0
WP-3 5d(S '61-j,~ (j 6,) di~ 0
WP-4 0 0 0 0 "0' () /l '" ,.".0( , .

WP-S S,~ 'if·S 0 I,D dQ .3 0 I vv

WP-6 71.J litcy o " 0 )1,;1 0
WP-7 '1ii .J:Ji.f';[ m~ 3,J 0,3 '10;:: 70":'J I 0' I.

WP-8 0 o·~ 0 () ~o/l 0 I /'l ~ 0. .,

WP-9 0 0 n 0 QoJ d - \ ~.~..

WP-1O /3,d. Jo 1\ () 1·1 blo,6 0 \ vV

0 G C 0 :;70,' 0 ( o-D "].,..,.WP-l I ' J

d (3,1 b.O (J 0 91.1 0 \ UV
WP-12

WP-13 13109 35·2 0 0 PI.I 6
WP-14 1,5 34.J. 0 /.} ,Q.9 6

WP-lS 13·1 5·4 0 ~, d-- Jo,; 0
WP-16 ;,11 L./b.~ CJ O,'b doD 0
WP-17 J.,~ 3·0< 0 0 ;t) ,c:. 0
WP-18 '1' iJ7 :J·7 0 ~.J /19 0
WP-19 /01 51.o.J 0 a ;115 0

WP-20 :J.t '\00 0 1,10 ~o,J. 0

I
I
I­
I
I
I
I
I
I
I
I
l­
I
I
I
I
I
I
il

~
EA Engineering,
Science, and
Technology

EA 5120 0794-4 Page I of I
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Appendix C

Field Record of Well Gauging,
Purging, and Sampling Forms



EA 5120 0794-2

1:4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING PURGING AND SAMPLING, ,
Proiect Name: ~u '" I~ '('" \'VI Project No.: d CJ(POO, ~ 5 IDate:&/J5

EA Personnel: (',T\J sc Purge Method: i5cCl b';,I",Y-
WeatherffemperaturelBaromeuic Pressure: ~vY1 1"'\ .... C(cfJ I Time:

Well No. wlL I Wen Condition: C-.oeJ
Well Diameter: ;2 Measurement Reference: Toe

Well Volume Calculations

A. Depth to Water (ft): '-I,SO D. Wen Volume/ft: 0 1 110

B. Total Well Depth (ft): 15,;J 3 E. Total Well Volume (gal) rcoOl: (J,55
c. Water Column Height (ft): .:< '-i3 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

Ternperature (0C)

Conductivity (jJrnhosicm)

Dissolved OxYgen (mgtL)

eH (mY)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATiONS: p.~ eM;; GtJ'-f/CiI. i

9!}Q. /

F'F -03 - LuPOO I '8"4 5 f)T'Z..y 1'IATel; D\~O C\ !La
J i

f=' ~ -Q "3 - 'Lv Pit" I 8"30

b '0';)Gl "" (J \ to Lu fA V"'i Vl.,.. l;b,..l:;' I "510
_blo ~ "'pI", wPI~ /3 fO

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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~.. EA Engineering,
..,.. Science, and

Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: \-v" \ \S::i V I'V\ Project No.: d.'1 {£i(XJ , 735 IDate: r.ld 5
EA Personnel: C}"\J c;C Purge Method: 1:5 Co . Calf .. V

WeatherffemperaturelBarometric Pressure: 'S v n h' qQO I Time: ero5

wen No. w?-J. Wen Condition: C"OC JI
Wen Diameter: d- Measurement Reference: lac

Wen Volume Calculation.

A, Depth to Water (ft): 5,7f D. Wen Volume/ft: (j . I Ip

B. Total Wen Depth (ft): C'J'l E. Total Wen Volume (gal) [C'Dl: 0', '-f(), ""
C. Water Column Height (ft): ') Lf~ F. Five Wen Volumes (gal):o·

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.)

Depth to Water (ft)

F'urge Rate (l!IJm)

Volume Purged (gal)

pH
,

Temperature (OC)

Conductivity (umbos/em)

Dissolved Owgen (mg,IL)

eH(mY)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS:~ I ,/. ~ • t9 ~

(,P {eN Q.\"fjg/
5~o\- {.u~,

F""-o3- Lu \Jet> ;;l ql5 PlT'5 ii, j\A1e,c;. l)Q.o, G. Q.o
WP-C t3.Jy J J

EA 5120 0794-2
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1:4 EA Engineering.
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: 1=u'" \ \="0 '<'"1"'"1 Project No.: dC,000· 35 IDale: t, #5

EA Personnel: C~\\I Q C Purge Method: (Sea k:c.,'otr0

WealherffemoeraturelBarometric Pressure: <)u n n·. c: 0" ITime: crt')

Well No_ \v0?_ 'j Wen Condition: CwoeD
Wen Diameter: 'I Measurement Reference: -10('=-

Well Volume Calculation.

A. Depth to Water (ft): !..-I < a D. Well Volumelft: O,(le' -..J

B. Total Wen Deoth (ft): 7·5 j E. Total Well Volume (gal) rCoOl: U' lj g-
C. Water Column Height (ft):

,:.:( 0 "

f. Five Wen Volumes (gal):-"

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.)

Depth to Water (ft)

Purge Rate (oom)

Volume Purged (gal)

oH .
Temperature (OC)

Conductivity (I'mhoslcm)

Dissolved Oxygen (moIL)

eH(mY)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: ?uY=~ 4ry d \lQh.lM--to» l. iJ..y

(5° I
E E- 071 - <.-u ~oo 7l ,,,,- S b 1A "5 0 '7d.O S /..., -e"," '"

LuP-O 1330

£.>3""1-{ 1M\t??:j DedlGW
)

EA 5120 0794·2
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1:4 EA Engineering,
SCience, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Fu", I t='q (" l'\.., Project No.: ;)0&;(;'6 35 I Date: (Ad 5

EA Personnel: C~\l 3C' Pume Method: 15eo, bal l ",..-
/ ITime: 9'-/0WeatherffemperaturelBarometric Pressure: 'Suny" qoa

Well No. W~-4 Well Condition: C\ood

Well Diameter: d.. Measurement Reference: fOC-

Well Volume Calculation.

A. Depth to Water (ft): &:,J);) D. Well Volumelft: 0, i to
B. Total Well Depth (ft): I 10;), E. Total Well Volume (gal) IC'Dl: o ,;U.o
C. Water Column Heicl1t (ft): ) loa F. Five Well Volumes (Qal):

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.)

Depth to Water (ft)

Purge Rate (gum)

Volume Purged (gal)

pH

Temperature (OC)

Conductivity (jJrnhos/cm)

Dissolved O~"Vgen (mg/L)

eH(rnY)

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

CD I,). Y 0, ~ O;q I
0

EF - 03-Lv\"Oolf Cf45 01"\7 I q Vv1 b",.,I,-/ ... y

~,.:q,5? ;~\,~¢
Sh-e""h

w~-G: l"'33J..

51G.-Y l!vr-r6E OalDC,et1
EA 5120 0794·2
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~.II. EA Engineering,
...,.. Science, and

Technology

FIELD RECORD OF WELL GAUGING PURGING AND SAMPLING, ,
Proiect Name: h,'"' \ Fo>(~ Project No.: ~000(),35 IDate: blrY.-5
EA Personnel: 5c. CV Purge Method: /5CQ, 6u,I .... ,,-

Weatherffemoerature/Barometric Pressure: 5V\>1 t", SOd I Time:
, ,

WeUNo. L-u 0-5 Wen Condition: CV')oC~

Wen Diameter:
..,

Measurement Reference: iC5C0'-

WeU Volume Calculation.

A. Depth to Water (ft): 'S,lo) D. Wen Volume/ft: rL (lo
B. Total Wen Depth (ft): ilLj E. Total Wen Volume (gal) [coDl: ?i ' '3 y/ \ ;

C. Water Column Height (ft): ;J, J J F. Five Wen Volumes (gal):

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.)

Depth to Water (ft)

Purge Rate (!!Om)

Volume Purged (gal)

pH

Temperature (OC)

Conductivity (jJrnhos/cm)

Dissolved Oxygen (moIL)

eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: f~·tk"J Q,LuDQI') '", /cl. 5 A 1'1\

I=""F-03- L<.; P-COl 1055 l2lTz..Y f\AIe 6:- o17--0 J C1 RQI )

wp-\<. 3 C ~I -d
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E4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING AND SAMPLING

Wen No. \.A.) p- (., Wen Condition: CooeY
Wen Diameter: J Measurement Reference: IOC

Wen Volume Calculations

A. Depth to Water (ft): Lj (P5 D. Wen Volume/ft: n, lip

B. Total Wen Deoth (ft):
/,;)

E. Total Wen Volume (gal) rC'Ol: 0/-18,le

C. Water Column Height (ft): ;),9/ F. Five Wen Volumes (gal):

,
-FU'i' \ FD-vVV>. "0 ';) 5 Date: (d025Proiect Name: Project No.: CI ,GOO".

EA Personnel: Sc eli Purge Method: iScO ba rI '<' --,
C;OOWeatherrremperaturelBarometric Pressure: <::"

Time:,)1...01'1 n",

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Timelmin.)

Depth to Water (ft)

Purge Rate (oom)

Volume Purged (gal)

pH

Temperature (0C)

Conductivity ().lmhos/cm)

Dissolved O"ygen (mgfL)

eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
l.u /J'j AlI-ICOMMENTS AND OBSERVATIONS: ~l ~

') \ ' <>... \i0 '-..<VV'\....,. \)

E f'" -03- L.u ~oo S 10'-15 P, TZ y, jl\ATBf. c... W
J
Dll.o, )

(.,u p--r 13 '-1'1 S (,'0 fH 'S h..,." \-\

I
I
I
I
I
I
I
I
I
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I
I
I
I
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I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-

Ii4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Fu.... l tu'r~ Project No.: d. 9" 000 35 IDate: &, trJ5

EA Personnel: CIJ 'Sc..- Purge Method: ISCO be; ! r'+ ,-
(joc

,
ITime: lo3lfWeatherlTemperaturelBarometric Pressure: ~vn 1'\\, ,

Well No. eop-7 Well Condition: C,OO&
Well Diameter: ;;) Measurement Reference: TOc-'

Well Volume Caleulations

A. Depth to Water (ft): Y~~ D. Well Volumelft: 0, I Co
B. Total Well Depth (ft): 7,'? E. Total Well Volume (gal) fC'Dl: OJ'-flc
C. Water Column Height (ft): J ,'70 F. Five Well Volumes (gal):

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.)

Depth to Water (ft)

Purge Rate (oom)

Volume Purged (gal)

pH

Temperature (0C)

ConductiviWGurnho~cm)

Dissolved Oxygen (mgJL)

eH(mY)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: --fuI(' "J -e CR.,l. \10"1 v "'" '" <) '" /() '5 I'll'" l'Jq t

f~-O~ - '-'-' f'oa J 1035 ~T~Y f'V\ I §£
10P YO J '0 Q..C) G Ra

Lv \> 1+ /343 S'h~-eV\

wfl'1f i 3!.j 5

EA 5120 0794-2
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E4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: ~u't'l Fa I'"th Project No.: ;)c,&;oo.35 I Date: &iClS
EA Personnel: C:J\J Sc... Purge Method: l'Seo bo::;, I", V

,
90° ITime:!oJ5WeatherfTemperaturelBarometric Pressure: -:=, v Y\ Y'"

Well No. luP-~ Well Condition: C-006J
Well Diameter: ~ Measurement Reference: Toe

Well Volume Calculations

A. Depth to Water (ft): Lj ,9 ;;;t D. Well Volume/ft: 0, ( ~
B. Total Well Depth (ft): 7,:54 E. Total Well Volume (gal) rC"Dl: (), I.f ;),
c. Water Column Height (ft): ,) I [" d. F. Five Well Volumes (gal):

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.)

Depth to Water (ft)

Purge Rate (gam)

Volume Purged (gal)

pH .
Temperature (0C)

Conductivity ().lmhos/cm)

Dissolved O""gen (moIL)

eR(rnV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: fU 'Ci",d a-s l,./a'-! o '(PJ9 I

EE-Q3- V\AWoOlo 10 ?:'O 5 N>.."" Qh wa.+.,..

Lu~ (A \ ~ 2l(
81'£ 'I ~1ATBf=

c" l2-a DR.O

EA 51200794·2
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IF4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

FU ... i
r- eS) C1(,;00 . =::: 5 IDate: 101d,5Proiect Name: Co V" III...... Project No.:

EA Personnel: CV S C Purge Method: /5eo b;;,I"f'Y

'10 0
,

I Time: Cf50WeatherrremoeraturelBarometric Pressure: S'--'\1'\0·..

Wen No. Lu~-l Wen Condition: (, t"I""J
Wen Diameter: d Measurement Reference: TO('

Wen Volume Calculation.
. Cj' J 0,( 19A Deoth to Water (ft); la, D. Wen Volume/ft:

B. Total Wen Depth (ft): 7.'2"0 E. Total Wen Volume (gal) rC'Dl: n,llf
c. Water Column Height (ft): G,~6 F. Five Wen Volumes (gal):

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

Time (min.)

Depth to Water (ft)

Purge Rate (oom)

Volume Purged (gal)

pH

Temperature (OC)

Conductivity (l"mhos/cm)

Dissolved Ox-vgen (moIL)

eH(mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: rtJv~ ~ (p (,)4/ q ( () ·;;leg I

F(=-o3 -wPoo5 q55 s-a:. '( . ~TB:E= c..120
) ;

[(\0 ~ V1'\ ~'" r I , t-.. \' S
W 13- '"""" 1335

EA 51200794-2
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1:4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING PURGING AND SAMPLING

Wen No. wIJ-16 Well Condition: ~O od!
Well Diameter: d Measurement Reference: ToC.

Wcll Volume Calculations

A. Depth to Water (ft): '3 (,1.0 D. Well Volume/ft: n I ( !P
B. Total Well Depth (ft): ,/i'(p E. Total Wen Volume (~al) [COD]: 0,3'5
c. .Water Column Heiaht (ft): :J d· () F. Five Wen Volumes (a.I):

, ,
F <0'" (

C- d. ~{gOO, 35 I Date: U/;1 '5Project Name: \)0. V""" Proiect No.:

EA Personnel: C V SC Pur~e Method: 15co ba d"r
WeatherffemperaturelBarometric Pressure: -::'uYlV\" .cioo I Time:i {IO,

Parameter Beainning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.)

Death to Water (ft)

:?ur~e Rate (~m)

Volume Purged (aal)

pH

Temperature (0 C)

Conductivity (I'mhos/cm)

DisSQlved Oxv~en (mg/L)

eH(mV)

TOTAL QUANTITY OF WATER REMOVED (gal):

'0 a. tCOMMENTS AND OBSERVAnONS: ~w~ 6"1 c;o (J.5 A-t'1

cll.-1 TB £,Ff'-() 3- LUPOIO (/1":) f.)T~~

Q£.o ,c.. R.o
wIJ- L 1355

;
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Ei4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING&R57~

Proiect Name: Fv" \ R<.. "", Project No.: d<=i",OO' 3 5. 3/0'1 ~ I Date: c., 1;).(,/9

EA Personnel: CTv,Sc.... Purge Method: I'SCo b,:I .. ,..

WeatherffemperatureiBarometric Pressure: 5 ... VI "'I '10° I Time: :i'J.<l

Well No. Lv \)-1 I Well Condition: ~o~

Well Diameter: .J. Measurement Reference: Toe...
Wen Volume Calculations

A. Depth to Water (ft): y.qs D. Well Volumelft: 0, Ito

B. Total Well Depth (ft): ,.G1. E. Total Well Volume (gal) [C*D1: c,43,
C. Water Column Height (ft): l.la! F. Five Well Volumes (gal):

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.)

Depth to Water (ft)

Purae Rate (gam)

Volume Puraed (aal)

pH

Temperature (0C)

Conductivity (Jimhos/cm)

Dissolved Oxvaen (mg/L)

eH (IlIV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMEl~'S AND OBSERVATIONS:~ co\l ..d ... d 30 ""P\~ 'I\I:1IS,8 - FF-03 -1..<.0 1'011

cd- J5 fOr ~'''EY) B f' De.0
J

c.. Ro
~0""cI. duo lv .",,, 3 lD/()S/97' PM

lo/&f9" ellO~ \'V\ P\-e WPM 13/5
W P IV 1'"3.;/Q

EA 5120 0794-2
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E4 EA Engineering,
SCience, and
Technology

FIELD RECORD OF WELL GAUGING PURGING AND SAMPLING

wen No. W~-{J Wen Condition:

Wen Diameter: ;). Measurement Reference:

Well Volume Calculations

A. Depth to Water (ft: At '''' D. Wen Volumelft:

B. Total Wen Deoth (ft): !,!;?O E. Total Wen Volume(gal) rcoOl:

C..Water Column Hei2ht (ft): - F. Five Wen Volumes (gal):

, ,
Project Name: Fv'f \ rO",~. Proiect No.: JCiwo,35 I Date:~/J5
EA Personnel: C~\J SC Purge Method: NA,

c., u Y'1 '" " C;o I Time:WeatherrremoeraturelBarometric Pressure:

Parameter Bemnn;no I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.)

Depth to Water (ft) •

Purge Rate (20m) ,r----.-. (\) \/
Volume Purged (ga1) ~ \~ /

\l
., J

pH

Temperature (0C)

Conductivity (umbos/em)

Dissolved Oxygen (mg/L)

eH(mY)

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

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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E4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING PURGING AND SAMPLING, •
Project Name: Fu-e \ fuVM Proiect No.: ;)c,(p(XJ, ; 5, ;f I.oCJ <0 IDate: Mdb

EA Personnel: C-:J\J,SC Purge Method: 15<::0. ba,I.,."

WeatherffemperaturelBarometric Pressure: $ ... ",,,,'1 '10" I Time: F3O

Wen No. W {)-13 Wen Condition: Cood
Well Diameter:

)...
Measurement Reference: TGC-

Wen Volume Calculations

A. Depth to Water (ft): (",~Lf D. Wen Volume/ft: G, I~

B. Total Wen Depth (ft): 1,7:;) E. Total Wen Volume (gal) rC*Ol: O,d.;).

C. Water Column Height (ft): ,.3 \? F. Five Wen Volumes (gal):

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.)

Depth to Water (ft)

Purge Rate (20m)

Volume Purged (gal)

pH

Temoerature (0C)

Conductivity (limbos/em)

Dissolved Oxygen (mg/L)

eH(mY)

TOTAL QUANTITY OF WATER REMOVED (gal):

% PMCOMMENTS AND OBSERVATIONS: p"¥ \.old- 5 7Z;"7

N ASB-FF-03-LuPa Jd- tr'35 r; (E '(, I'4.'l"B~ eRO, ORO
wP-O 1~;;2S b~ Sa ""'pi 'e ' 10. WI. "', ft-tf'1'"

51'0 k+- Sh"''''h

I
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I
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Ei4 EA Engineering,
Science. and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: Fu~\ \0. ..... \\.-\ Project No.: ;Y7~CO, 35, -2.(0'1<.> I Date h(,Jfo

EA Personnel: CS\J \ 'Sc. Purge Method: (SCo ,be. d.... ("

WeatherffemperaturelBarometric Pressure: "':> v VI '" '7 10° ITime:

Wen No. Lu ~- Ilf Wen Condition: G.ood

Wen Diameter: d Measurement Reference:To C
Well Volume Calculations

A. Depth to Water (ft): '-0,'35 D. Wen Volume/ft: O,I~

B. Total Wen Depth (ft): (,CC, E. Total Wen Volume (gal) rC"Ol: 01.) ("

C. Waler Column Height (ft): (,0d- F. Five Wen Volumes (gal):

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.)

Deoth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH

Temperature ('C)

Conductivity ().lmhos/cm)

Dissolved Owgen (mglL)

eR(mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: pI!v"¢ CJ;;] 0{~5 f'vU::: Q,33QI

AJAS ~- FF -O"3-WPol(o 930 5 IT. f, I"-tTBcS, OIW,G. Qd
; ;

B ,0 Sq ""pi ... L.u P-5 i 345

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

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: ~u e \ kt n"-'\ Project No.: ;) c; 000.35.3 foe; ~ I Date: 6Q r.-

EAPersonnel: SC CTV Purge Method: {Seo ball..,."..

WeatherfTemperaturelBarometric Pressure: '5 U VI V'''t 10° I Time:

Wen No. Lu P-I 5 Wen Condition: G..ooc9,

Wen Diameter: 2 Measw-ement Reference: Toe..,
Well Volume Calculation.

A. Depth to Water (ft): 5C;o D. Wen Volume/ft: O,llo

B. Total Wen Deoth (ft): (,!.oCr E. Total Wen Volume (gal) IC'Ol: A' ;,; 1

C. Water Column Height (ft): 1,7'1 F. Five Wen Volumes (gal):

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.)

Deoth to Water (ft)

Purge Rate (gam)

Volume Purged (gal)

pH

Temperature (0C)

Conductivity (umbos/em)

Dissolved Oxygen (mi!IL)

eH(mVl

TOTAL QUANTITY OF WATER REMOVED (gal):
O'fjo(COMMENTS AND OBSERVATIONS: ~-<?ct ar'y <0 {J. '579, PM

J'F-03-euPOt 5 '1'30 B18Y ,c.e.o)DR.0 """T6E
j

63/0$e>: ""pl-e W p- rz:: I?> 40

EA 51200794-2
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IEi4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING PURGING AND SAMPLING, ,
Proiect Name: \="v", \ ~ V'"~ Project No.: ,;)q /.000, 35 IDate: lold'5
EA Personnel: 5'1(, CV Purge Method: AlA,

C,oQ ITime:WeatherfTemperatureIBarometric Pressure: 5t.,,",Y', ,

Wen No. W \?Ilc Wen Condition: Ctoc.cR
Wen Diameter: J- Measurement Reference: --rOC

Well Volume Calculations

A. Deoth to Water (ft: A 1'"" D. Wen Volumelft:

B. Total Wen Depth (ft): 1,<g9 E. Total Wen Volume (gal) rC'DI:

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

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.)

Depth to Water (ft)

Purge Rate (gpm) r--.. n \ /
Volume Purged (gal)

I '\ \1<--
'L.J

,
pH

Temperature (OC)

Conductivity (umhoslcm)

Dissolved Oxvgen (ml!lL)

eH (mY)

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

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



/

FIELD RECORD OF WELL GAUGING PURGING AND SAMPLING

EA 5120 0794·2

Well No. ~IQ-II Well Condition: ('.()O&

Well Diameter: ') Measurement Reference: IV~

Well Volume Calculations

A. Denth to Water (ft: rLu-. D. Well Volumelft:

B. Total Well DeDth (ft): 'is' .16 E. Total Well Volume (2a1) rCoOl:

C. Water Column Heicl1t (ft): - F. Five Well Volumes (2a1):

, ,
Project Name: Fu f' ( fO'( ~'" Proiect No.: ;;AlcCG, ')5 I Date: foIJ5
EA Personnel: LV Se.- Pur2e Method: NA
WeatherrremDeratw'elBarom~tricPressure:

<" Cloo I Time:JUV'\ (' 'i
I

Parameter Be' I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (ntin.)

Denth to Water (ft)

Pur2e Rate (20m) \ I

Volume Pur2ed (2al) ~"" (id
DH \ ) \\

'-
TemDerature (0 C)

Conductivity ("mhos/em)

Dissolved OXV2en (mWL)

eH(rnY)

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

1:4 EA Engineering,
Science, and
Technclogy

I
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ErA EA Engineering,
SCience, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

~u", \
I"- J0(ffi, ;S I Date: ("Q5Broiect Name: li;-C\\[ VV'. Project No,:

EA Personnel: Se- ( J Purge Method: Nl::,
WeatherrremperaturelBarom~tric Pressme: 5UV1 "';

CWO I Time:

Well No, W p-I'i5' Wen Condition: C 000\
WeU Diameter: 2 Measurement Reference: '16\..>

Wen Volume Calculations

A Denth to Water (ft: "L D, Wen Volwne/ft:

R Total Wen Depth (ft): l,g;~lPJ. E Total Wen Volwne (gal) rC'DI:

C Water Column Height (ft): F, Five Wen Volwnes (gal):

Parameter Bel!inning I Volwne 2 Volwnes 3 Volwnes 4 Volwnes 5 Volwnes

Time (min,)

Depth to Water (ft) /"' \ f
Purge Rate (rom) y-"" I ./ '"Volwne Purged (gal) \\ \ ~ (

\\ // I

pH

Temperature (0C)

Conductivity (j;mhoslcm)

Dissolved Oxygen (ml!!L)

eH(mV)

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

EA 5120 0794·2
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E4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: t=....... \ fOo. YVIrI Project No.:d'1(db, 3'3, 3107' ~ I Date: MJfo

EA Personnel: 'Sc ej\j Purge Method: l'ScO J ba •(", V
,

70 Q I Time:WeatherffemperaturelBarometric Pressure: S ... ,,"''7

Well No. LuP-('1 Well Condition: CoaJ
Wen Diameter: d MeasW'ement Reference: Toe.

Well Volume Calculation.

A. Depth to Water (ft): 5, I..t 0 D. Well Volume/ft: G. «0
B. Total Well Death (ft): 7,q~ E. Total Well Volwne (gal) IC·DJ: 0, Lf I
C. Water Column Height (ft): d,sg F. Five Weil Volumes (gal):

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volwnes

Time (min.)

Depth to Water (ft)

Purge Rate (com)

Volwne Purged (gal)

pH .
Temperature (0C)

Conductivity (umhosicm)

Dissolved Oxygen (mg/L)

eH(mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
<Q O. SC 3Q CCOMMENTS AND OBSERVATIONS: r....~ Vo l.... 1'V\ '" ") CO(;l 5 P\'V\

ff--.o'3 -l.<.>t>O I'{ 4J.5 P.:>I£ ~, f'\AiBlS) c.. flO) ()dl()

JIQ sa. W\p\~ Co P-g (335

EA 5120 0794·2
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E4) EA Engineering,
Sclence. and
Technology

FIELD RECORD OF WELL GAUGING, PURGING AND SAMPLING

Well No. Lv (=>-.,)0 Well Condition: ~ooJ

Well Diameter: d- Measurement Reference: Toe...
Well Volume Calculation.

A. Depth to Water (ft): fo,46 D. Well Volume/ft: Uf (lD

B. Total Well Depth (ft): '7,70 E. Total Wen Volume (oal) fC"D]: OrJ f

C. Water Column Height (ft): t,~O F. Five Wen Volumes (oal):

,
Proiect Name: Fu{'\ Fa .. \'Ir.- Project No: dCi &,00,3'5, j b91, IDate:/,(d ("

EA Personnel: C:rV, s e PW'~e Method: ISeo bq "" V-

WeatherfTemperaturetBaromelric Pressure: S '-' Y\ I'" \ I qoo I Time:

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.)

Depth to Water (ft)

PUflle Rate (gpm)

Volume Pur~ed (gal)

pH

Temperature (OC)

Conductivity Vimhos/cm)

Dissolved Oxy~en (moIL)

eH(mY)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATraNS: pu ""&-'<>0\ ~ vol CP (<oJ 5 ;<1 "5 P\fI-\ (1IYJ<f

NAsB~FF- 03-~tlol ~ 85S BTE=X l'\-T IS E. en 1<0 ROo
j ,

e, IQ Sa W\~l '" Lu 4)- P i "530
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E4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING PURGING AND SAMPLING

Well No. '-jl-f Well Condition: Ltrv-;&
Well Diameter: :tJ. Measurement Reference: 100.

Well Volume Calculations

A. Deoth to Water (ft: 3. l.j I D. Well Volume/ft: n,llP
B. Total Well Depth (ft): 1'5,05 E. Total Well Volume (gal) fC"D!: /8
c. Water Column Height (ft): 11./01.-1 F. Five Well Volumes (gal):

.. ,
Proiect Name: Fu'<l \ \=0. '1 \tV'-- Project No.: ;)Cj we; I 35 IDate: {J)...U

EA Personnel: CTV S'C Pur~e Method: bc:tJt'V
WeatherffemperatureJBarometrie Pressure: S/)n~e.., SOd I Time: 92;'1

Parameter Beoinning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.) G'51 q'tl. 'iliS qlf7
Depth to Water (ft) :3,Lf J ?,lPO 3.~l.( '3.7 f
Puro.e Rate (l1.Om) ~ UI'i 0,/ I
Volume Pur~ed (~al) - A '1 -(/J

pH e" I;). 5.S0 ~L(lo 5,L((P

Temnerature (0C) ?J,3G I ~,JJ. I~c;lf IJ. l6{;;
Conduetivitv (umhos/em) I :;),~ Sfs,.6 t;s.O *,-7
DiSsolved Oxvo.en (mwL) 6,lg Q,~ ;U'fq :;,=0
eH(mV) J '?::J'd ~ICX ~a-r ~/g

TOTAL QUANTITY OF WATER REMOVED (gal): "7
COMMENTS AND OBSERVATIONS: I!'fM1H fJA$ e::fF·o9'-M~'f

9SCJ

I
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54 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: ~ I ~ ,(,,"-" Project No.: f) C?(dJO' =::5 IDate:hl.::)I-r

EA PCI1lOnnel: (,"1\j SC Purge Method: h::< 1( '"or
)

'SIJhV''7 6f I Time: / /0:5WeatherffemperaturelBarometric Pressure:
. J

Well No. ~q Well Condition: (AfhJ
Well Diameter: J Measurement Reference: '!OC-

Well Volume Caleulations

A. Deoth to Water 1ft: 1.0.0'1 D. Well Volume/ft; OdL
B. Total Well Depth (ft): Id,30 E. Total Well Volume II!JlI) rC*D]: (

C. Water Column Height (ft): 10 ,d.L, F. Five Well Volumes (gal):

Parameter Beginning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Timelmin.) i/O 'J- 1105 (lOr JloCf 1/1/

Depth to Water (ft) /",Of..( I. rc.cr q If" /660 /6.'f8
Purge Rate (/Wm) - 0,3 (j ,.5 6,5 G.S
Volume Purged (gal) - I .2 3 Lf
pH (P,5?(P 5,77 '553 &.0'-( (P.11
Temperature (0C) 7. Cl2 11.1?' lO,l.[ r 10 ~L[ /0. ,,~
Conduetivitv lumhos/em) ~dd 107.7 130/7 J §7,1D /1./0. I
Dissolved Oxygen Img/L) () 8:J f.7~ (. 8'1, /.74 l. ''4
cH(mY) (So 147 ('5 (, /'1<g 1~3

TOTAL QUANTITY OF WATER REMOVED (gal): .5
COMMENTS AND OBSERVATIONS: MIt,} 00'i 1/ /5

EA 5120 0794-2
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EiA EA Engineering.
SCience, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: t'Li-e l \=On"" Proiect No.: d'1fL>O,35 IDate:WJ'f

EA Personnel: CS\J,SC Pur~eMethod: b:t(I .". r-
WeatherffemperaturelBarometric Pressure: S"\'\Y". 6(J I Time: / iJJ.p

,

Well No. SI Well Condition: ~6oc9

Well Diameter: 1 Measurement Reference: -eJC
Well Volume Calculations

A Depth to Water (ft: 5,3:J D. Well Volwne/ft: 0, I te
B. Total Well Denth (ft): IIo;iO E. Total Well Volwne (gal) rC*Ol: (,7

c. Water Colunm Heildlt (ft): 10,7'1; F. Five Well Volwnes (gal):

Parameter Beginning I Volwne 2 Volwnes 3 Volumes 4 Volwnes 5 Volwnes

Time (min.) /I").~ 1121 1/3d.- In'S
Denth to Water (ft) 5,3d. ,t;'51 ?),--'fi bol
Pur~eRate (gpm) -- G,G 0,7 0,(
Volwne Pur~ed (~al) - /,{ ),1.{ 5, I
pH 5.97 (,,; 5 J.. ~,L.( :1. (0 J '6
Temoerature (0C) /C),tO 1/./7 10.9'1 10 ,~Lf

Conductivity (!1mhoslcm) 74.) I..,;,t. ).. 57,~ 57. 5
Dissolved Oxygen (mgIL) :2./5 5, /1. 3,09 3,0/
eH (mV) ~S7 ~5'3 ]'-f?f dttO
TOTAL QUANTITY OF WATER REMOVED (gal): ~
COMMENTS AND OBSERVATIONS: 1\/\ LNod? {l40

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

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: F'u-e \ fO "" rv--.. Project No.: dAwo.35 IDate: t.(2lf

EA Personnel: CJ\J Sy C-'" PurRe Method: ~, ('C:c--
)

75'0° '5 u" \'\ '1 I Time: 5 15WeatherffemperaturelBarometric Pressure:

Well No. .?) l-I Well Condition: GcoJl
Well Diameter: :1 Measurement Reference: To~

Well Volume Calculations

A. Depth to Water (ft: l.o, /5 D. Well Volwnelft: (), (e.,

B. Total Well Depth (ft): 1~,(1j E. Total Well Volwne (ga]) fC'Ol: (·5
c. Water Column Hei!dJt (ft): 1·~'7 F. Five Well Volwnes (ga1): I

Parameter Be' . I Volwne 2 Volwnes 3 Volwnes 4 Volwnes 5 Volwnes

Time (min.) 15' /5 'irR %~d- f),) 'i Y,;<t.o
Depth to Water (ft) 1~,75 (",,q 'if 7,0 '1. 10 .70 to.cr I
PurRe Rate (gpm)

~ 08 6 r 'J (), ~ U'X
Volwne Purged (gal) -- 1·5 J.S I..{. :s (P,O
pH '5.3~ '557 5,5'3' 5.32 5,4/
Temperature (0C) 'l.> ,Ci 3 I(J$'O 10,74 10,fol.j lo.5~

Conductivity CiJrnhoslcm) :;;( IPS 143. I It/Lt., f'i'-f.Lf (5 I
Dissolved Oxygen (mg/L) 0,'6/ 1./3 t, ;}.5 (,30 r.~1
eH(mY) '0171 ;2'17 ':J!!n ;2 'i5~ :1.'80
TOTAL QUANTITY OF WATER REMOVED(~ '7 NlSfJ"ISDit SOCOMMENTS AND OBSERVATIONS: -0'-"" \1-1-00 I •

EA 5120 0794-2
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ErA EA Engineering,
SCience, and
Tachnology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: 'iF,-,-<' \ \::0",,,,,,- Project No.: ;;J.q~, 35 IDate:b(J'f/7-

EA Personnel: C3\.J, Sc.. Pur2e Method: 0:<,[""
WeatherlfemoeraturelBaromelric Pressure: "'SUllY'" 60° I Time:

Well No. "1"10 e Well Condition:

Well Diameter: ..:L Measurement Reference:

Well Volume Calculation.

A. Depth to Water (ft: D. Well Volwnelft:

B. Total Well Depth (ft): E. Total Well Volwne (2al) fC'Dj:

C, Water Colwnn Height (ft): F. Five Well Volwnes (gal):

Parameter Be I Volwne 2 Voltunes 3 Voltunes 4 Volwnes 5 Volwnes

Time (min.)

Deoth to Water (ft)

Pur!!.e Rate (l!.Dm)

Volwne Pur2ed (gal)

pH

Tentperalure (OC)

Conductivity (umhoslcm)

Dissolved OXV2en (m2IL)

eH(rnY)

TOTAL QUANTITY OF WATER REMOVED (gal):
"5F\<0[~3COMMENTS AND OBSERVATIONS: nO ~ "'pl-P a.c·±-l u-e.C7

EA 5120 0794-2
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E4 EA Engineering,
SCience, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: ~,,\ \;CA V' '{V'--, Project No.: d9f.RCO 35 IDale: tJ/J.tf
EA Personnel: (' T\J ~C' Purge Method: De Il"" v'
WeatherrremoeraturelBarometric Pressure: 'SUh \0'-t S'Q ITime: tOl(J.

. ,

Well No. 5(3 Well Condition: DI()nd
Well Diameter: :::J Measurement Reference: ---rO(J

WeD Volume Calculations

A. Deeth to Water (ft: ~ ,JLJ D. Well Volumelft: (j,llD
B. Total Well Deeth (ft): /10130 E. Total Well Volume (gal) rC°D]: i .{"
C. Water Column Height (ft): 'O,O~ F. Five Well Volumes (gal):

Parameter Be' . I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.) IO"1d. /0'17 ,0'(7 lOSt
Deeth to Water (ft) ~.)'lf ". ).9 ~.~g ",SO
Purge Rate (gem) -- e-r-.~ O\~ OS?
Volume Purged (gal) - I. (, 3.;t 'i,'8'
pH ~. 0 \ 5·77 5.'$. 5".S~

Tenmerature (OC) '"6% 1/.<i7 {(:O5 /0.1'1
Conductivity (umhos/cm) ,'1.3 45.'7 ~J·5 Ifl{. (p

0.'9-1 ~.'19 d,5i ~.5 ( •
Dissolved Oxygen (mgIL)

eH (mY) ~~ 1'57 15~ 151-
TOTAL QUANTITY OF WATER REMOVED (g~: 0
COMMENTS AND OBSERVATIONS: ~. 4'~- """"001 lOSS

EA 5120 0794-2
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E6 EA Engineering.
Science. and
Technology

FIELD RECORD OF WELL GAUGING, PURGING AND SAMPLING,
i'roject Name: :S;;::-V "C \.. ~ '('",y-." Proiect No.: ;)9{,;CO ( 35 IDatd/d'r

EA Personnel: G"1\J 'SC Purge Method: be; I (",.,--

WeatherffemperatureIBarometric Pressure: qu V\""'", 80 I Time: IOoe)

Well No. U> re Well Condition: f:no&
Wen Diameter: ;).. Measurement Reference: icC-

Well Volume Calculations

A. Deoth to Water (ft: 'S'd'? D. wen Volwnelft: OI/lfJ
B. Total wen Depth (ft): IJ/10 E. Total wen Volwne (gal\ [C"Dl: I, J.
C. Water Colwnn Heildlt (ft): 1,£0 ( F. Five Wen Volwnes (gal):

Parameter Be' . 1 Volwne 2 Volwnes 3 Volwnes 4 Volwnes 5 Volwnes

Time (min.) i h(X) t)~3 100& 1009
Depth to Water (ft) 5,J~ 5'. '-I 0 S:S.J S;~(

Purge Rate (gpm) - 08 OIl{ OIl(
Volwne Purged (gal) - I. ~ :2..'-( 3. Co
pH b.d- 8 S/i~ (n.Oe> (p .0'(

Temperature (0 C) 10.95 /~,lf 2.. /'3,()" ,g,'3?
Conductivity (umhos/cm) 171..( fl3,9 (('3.7 ( ((.;).

Dissolved Oxygen (ml!lL) 6,(J{ t.3/ I.~ fo I, '31.(

eH (mY) 9d. /(1'3 {D3 9l:>
TOTAL QUANTITY OF WATER REMOVED (gal):Ft5
COMMENTS AND OBSERVATIONS: -03 l\A\..Voo.5 lOts

I
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Ei4 EA Engineering,
SCience. and
Technology

FIELD RECORD OF WELL GAUGING, PURGING AND SAMPLING

Well No. 10;), Well Condition: en-ad!
Well Diameter: ::2 Measurement Reference: TOr'

Wen Volume Calculations

A Depth to Water (ft: c,',:5:J D. Wen Volume/ft: 0./ !..t-
B, Total Wen Depth (ft): I~,~(j E Total Wen Volume (gall !C*D!: I. ;)

C, Water Column Height (ft): {, y% F. Five Wen Volumes (gan:

,
Proiect Name: -N-f' ( -k.'\1V' ProiectNo.: dS(OCXJ,3S IDate:bl(Pi
EA Personnel: (' ~ -:1 \J \ SC- Purge Method: OCttl..,v

W""therfTemperaturelBarornetric Pressure: SOh Y''-t ~O I Time: 10(6
I

Parameter B.,rinning I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.) IOI~ 16~1o I()~~ 1030 J03l
Depth to Water (ft) '7,3'::~ 1,55 q (", I q,&78' 1/71-(
Purge Rate (gprn) --- 0,;) {],f.o (U~ UI0

(, d- d.,1( 3,10 4.~Volume Purged (gal)

DH S,~ 5,8/ 5£00 S.y;) t;..5~
TemDerature (0C) S,?1 11,\0(:5 S,43 Cf./~ Q,3J-
Conductivitv (IJrnhoslcrn) 1° ,0--= L,3, J. &5,{.P l'P 3. LI laLf.50<' I 1

Dissolved OxYgen (rnl!!L) AL{jqf 3,.:fj 3.43 3.4c; 3..;<>g
eH(rnY) '7:1 ;) 'S- ( 3/,;;t 3;2/ 333
TOTAL QUANTITY OF WATER REMOVED (gal): b
COMMENTS AND OBSERVATIONS: Ff'- 0:; - K\'-00Q\a 1035

I·
I
I.
I'
I
I
I'
I
I
I

'.
I
I'
t
I
I
I
I
I



I
I
I
I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EiA EA Engineering,
SCience, and
TochnoIogy

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: ~u-c ( m'Cw--- ProiectNo.: ;Jc,&()Q/ 35 IDate:C:J!;2Lf

EA PersolUlel: CT\J, sc... Puree Method: bc"l \.~ V-

WeatherfTemoerature/Barometric Pressure: «; L> V\ r-c.., SOO I Time: 8'50
I

Well No. Mw-JII Well Condition:

Well Diameter: :l Measurement Reference:

Well Volume Calculation.

A. Depth to Water (ft: 7,4/ D. Wen Volume/ft: 0/1\0
B. Total Wen Depth (ft); 1'1'0 E. Total Well Volume (oall rC"Dl: 0 ' Lf0
C. Water Column Heicllt (ft): 2/f9 F. Five Wen Volumes (2a1):

Parameter Be' . I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.) <6"50 'ir~:l.
~, 5iSG..D::r-t

Depth to Water (ft) ;,4/ 7.crr ~,.ll ~.Lf:l

Puree Rate (wm) -- G-'=) O.J- 6,2
Volume Pureed (,al) - e-.S 1.0 1.5
pH 4,~~ 5.7l( 5.'"0 5.-50
Temperature (OC) {3,41:::> 1'3.3/ 13:1., 1'3.0f
Conductivity (limbos/em) ~, G, I~ /55 1'5(,
Dissolved Oxv,en (mg/L) ~,S"~ '.~J /,./0 1".0 I
eH(mV) 3,71 J~ :J.ft,lf lbSi
TOTAL QUANTITY OF WATER REMOVED (gal): .3
COMMENTS AND OBSERVATIONS: 'EE·a~- ,"woo"," qoo

EA 5120 0794-2
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Ell EA Engineering,
SCIence. and
Technalogy

FIELD RECORD OF WELL GAUGING PURGING AND SAMPLING, ,

Proiect Name: ~U"'\ tt; ",-,,,,, Proiect No.: d C;GO(J, 3 5 IDate: ftJId,t{

EA Personnel: CJ\J 'SC Purl(e Method: bQ I 1'""" V

WeatherlfemperaturelBarometric Pressure: 'SuV\"--'" ~Oo I Time: C;II
,

WeUNo. {\;\ Lv - .J I =< WeU Condition: --'f71e- ('-n0c9
.

MeastU"eIIlent Reference: I"0 aWell piameter: 'I
0'

WeU Volume Calculation.

A. Depth to Water (ft: 10,01. D. Well Volumelft: n ,Ilo
B. Total Well Depth (ft): 11.5 E. Total Well Volume (Qal\ fC·Dl: 0 .~ (p

C. Water Column Heililit (ft): 5.3/ F. Five Well Volumes (Qal\:

Parameter Bel!innine I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.) 4,(" 'tIY ~;l.1 q~L( C;J.~

Deoth to Water (ft) I" Id. I ",3lf r..3Y ',3?' b,3~

Puree Rate (l!Om) - ~'S O,lj 6,~ 6,'S
Volume Pureed (ean - -+- .:1. .3 L(

pH 5.37 S,fAp I fi.LfO 5.:t3 5.~lf
Tempenllure (OC) /0 ,;);) Ilf:~7 13.'1f1 /S.iL{ /3.7fo
Conductivity (j./mhoslcm) ~5 4i-,ct 51.Co ~ '3, I 5"';>.4
Dissolved OXVl(en (mw'L) 3,77 4.1~ '-t.7:J ~.j5 Lf.g-l.o
eH(mY) 3'-1'5 3((.0 '3d~ 3Lf3 3&)/"
TOTAL QUANTITY OF WATER REMOVED (gal): fi
COMMENTS AND OBSERVAnONS: M\IJCe~ t¢ -~-lMwdcJ03 "JBo

M\.IJ)CO (

I
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Appendix 0

Laboratory Report
Chemical Analysis of Ground Water
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SAMPLE DESIGNATIONS

I Sample Location I Sample Designation I
WP-OI WPOOI

WP-02 WPOO2

WP-03 WPOO3

WP-04 WPOO4

WP-05 WPOO9

WP-06 WPOO8

WP-07 WPOO7

WP-07Dup WPXDI

WP-08 WPOO6

WP-09 WPOO5

WP-IO WPOIO

WP-II WPOII

WP-13 WPOl2

WP-14 WPOl6

WP-15 WPOl5

WP-19 WPOl4

WP-20 WPOI3

TRIP BLANK TRIP BLANK

RINSE BLANK WP-RBI



enclosure

EA Laboratories

/

RECEIVfED -I
r.:;:. a1 1997

fA rnl,r~lJ':ng. Sclaill:S. t T;:~,,'icu. JIIC. .

H2Wb~"rn. f:Y 11559

July 31, 1997

Sincerely,

y~-'; J 6u--.~A
Mary E. Asper
Laboratory Project Manager

19 Loveton Circle
Sparks, MD 21152
Telephone: 410·771·4920
Fax: 410'771-4407

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

Re: NAS Brunswick-Fuel Farm (29600.35)

Dear Mr. Battle:

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

Please contact me ifyou have any questions or require further information and refer to report
970932. Unless other arrangements are made, we reserve the right to dispose ofyour samples
sixty (60) days from the date ofthis letter. We will retain the raw data for seven years from this
date.
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LABORATORY DATA REPORT

Prepared for:

NAS Brunswick - Fuel Farm
29600.35

Prepared by:

EA Laboratories
19 Loveton Circle

Sparks, MD 21152
(410) 771-4920

Report 970932

July 1997
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I. NARRATIVE



--- ---------"11

SAMPLE RECEIPT

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

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

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 ofmetals at
4C± 2C until disposal.

EA Lab Number
9706974
9706975
9706976
9706977
9706978
9706979
9706980
9706981
9706982
9706983
9706984
9706985
9706986
9706987
9706988
9706989
9706990
9706991
9706992

Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 970932
Date: 31 July 1997

EA Laboratories
ANALYTICAL NARRATIVE

Client Sample Designation
NASB-FF-03-WPRB I
NASB-FF-03-WPOOI
NASB-FF-03-WP002
NASB-FF-03-WP003
NASB-FF-03-WP004
NASB-FF-03-WP005
NASB-FF-03-WP006
NASB-FF-03-WP007
NASB-FF-03-WP008
NASB-FF-03-WP009
NASB-FF-03-WPOIO
NASB-FF-03-WPXDI
NASB-FF-03-WPOI I
NASB-FF-03-WPOI2
NASB-FF-03-WP0I3
NASB-FF-03-WP014
NASB-FF-03-WPOI5
NASB-FF-03-WPOI6

TRlPBLANK

Client: EA Engineering
Site: NAS Brunswick
Project number: 29600.35
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AROMATIC VOLATILES by GC - WATER (EA9706974-EA9706992)

formatted to be consistent with the deliverable requirements ofthis project.

QUALITY CONTROL

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

Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 970932
Date: 31 July 1997

EA Laboratories
ANALYTICAL NARRATIVE

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

II) Sample performance: Quality control field samples are analyzed to determine any measurement
bias due to the sample matrix based on evaluation ofmatrix spikes (MS), matrix spike duplicates
(MSD), and laboratory duplicates (0). lfacceptance criteria are not met, matrix interferences are
confirmed either by reanalysis or by inspection ofthe LCS results to verify that laboratory method
performance is in control. Data are reported with appropriate qualifiers or discussion.

,. Laboratory method performance: All quality control criteria for method performance must be met
for alI 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 ofthe impact on data quality.

• 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.

Sample Chronology: The samples and associated quality control were analyzed on 7-8, 8-9 and 24
July 1997 by SW-846 Methods 5030/8020 for BTEX plus methyl tert-butyl ether (MTBE). The
reported analysis for sample NASB-FF-03-WP005 was performed 15 days outside ofholding time
(an attempted analysis ofthis sample within holding time yielded no usable data because ofcarryover
from a standard). All holding times were met for the remainder ofthe samples associated with this
report.

Client: EA Engineering
Site: NAS Brunswick
Project number: 29600.35
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EXTRACTABLE TPH by GC - WATER (EA9706974 - EA9706978, EA9706980 - EA9706991)

Sample Performance: All quality control criteria were met for the reported samples.

PURGEABLE TPH by GC - WATER (EA9706974-EA9706991)

undiluted and diluted analyses are included in this report.

Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 970932
Date: 31 July 1997

EA Laboratories
ANALYTICAL NARRATIVE

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

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.

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.

• 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.

Samples NASB-FF-03-WP002 (5X), NASB-FF-03-WP004 (5X), NASB-FF-03-WP009 (lOX),
NASB-FF-03-WPXDI (5X) and NASB-FF-03-WPOII (3X) were analyzed at a dilution to bring the
concentrations of GRO within instrument calibration range.

Client: EA Engineering
Site: NAS Brunswick
Project number: 29600.35

Sample Chronology: Seventeen water samples and associated quality control were extracted
according to Maine Method 4.1.25 (continuous extraction) on I July 1997. The sample extracts and
associated quality control extracts were analyzed by the same method on II July 1997 for diesel
range organics (GRO). All holding times were met.
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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 ofthe surrogate o-terphenyl in sample NASB-FF-03-WP004 was masked by the high
concentration ofpetroleum hydrocarbons native to the sample and diluted out by the 25 mL final
extraction volume.

• One sample, NASB-FF-03-WP004 was concentrated to a final extract volume of25 mL (rather
than the usual 1.0 mL final volume). This sample also required a 500 times dilution in order to
bring the concentration ofdiesel range organics within calibration range.

Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 970932
Date: 31 July 1997

EA Laboratories
ANALYTICAL NARRATIVE

o Recovery ofspiked 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 ofdiesel fuel in the MS and MSD was 125%, above the QC limit of20%. These
results may be indicative ofa precision deficit or may be an effect of sample homogeniety.

• Several additional samples required dilutions in order to bring the concentration ofdiesel 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-WPOll was reanalyzed at a dilution often
times. Both undiluted and diluted analyses are included in the data package.

• Recovery ofthe 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.

• Because the method requirements for a 5% frequency LCS/LCSD (nor the alternate 10%
frequency MSIMSD or sample duplicate) were not met, one sample (NASB-FF-03-WPXDI) 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.

Client: EA Engineering
Site: NAS Brunswick
Project number: 29600.35
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CERTIFICATION OF RESULTS

• Comparison ofthe two results collected for sample NASB-FF-03-WPXDI (1800 ugIL and 2300
ugIL) showed a relative percent difference of25%, above the method QC limit of20%.

_J)~~~~""--la.L.I.':..... ..!s!~==~a.-=+I-ItL.n.\LI-~__ 31 July 1997
Mary E. Asper, Laboratory ProjectCger

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 ofdata
quality ifpartial packages are used to interpret data. Release ofthe data contained in this report has
been authorized by the appropriate Laboratory Manager as verified by the following signature.

Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 970932
Date: 31 July 1997

EA Laboratories
ANALYTICAL NARRATIVE

Client: EA Engineering
Site: NAS Brunswick
Project number: 29600.35
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TABLE 1. ORGANIC ANALYSIS DATA QUALIFIERS

ND or U Indicates a compound on the target compound list (TeL) was analyzed for but not detected. The sample quantitation limit must be
corrected for dilution and, ifa soil sample, for percent moisture. For example, 10 U is used for phenol in water ifthe sample fmal volume
is the protocol-specified fmal volume. Ira l-to-lO dilution ofthe extract was necessary. the reported limit is (10 x 10 U) or 100 U. For a
soil sample, the value is also adjusted for percent moisture. For example, ifthe sample had 24% moisture and a 1·~10 dilution factor, the
soil sample quantitation limit for phenol (330 U) would be corrected as follows:

Reported limit = (330 U) x dfl 0

Reported limit::- (330 U) x 10 I 0.76"" 4300 U (rounded to two significant figures)

For soil samples subjected to gel penneation chromatography (OPC) cleanup procedures, the contract required quantitation limit (CRQL)
is also multiplied by 2 to account for the fact that only halfofthe extract is recovered Note: IfGPC procedures are employed, the factor
0£2 is not included in the dilution faetorreported; a tty" is entered for GPC (YIN).

TR or J Indicates an estimated value. This nag is used under the following circumstances: I) when estimating a concentration for tentatively
identified compounds where a I: I response is assumed., 2) when the mass spectral and retention time data indicate the presence ofa
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 ofa compound that meets the pesticidelAroclor identification criteria and the
resuh 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
pesticidelAroclor results less than the CRQL, ifthe technical judgement ofthe pesticide residue analysis expert determines that the peaks
used for compound identification resulted from instrument noise or other interferences (COIUnU1 bleed, solvent contamination, etc.). For
example, ifthe sample quantitation limit is 10 ugIL but a concentration of3 ugiL is calculated, report it as 3 J. The sample quantitation
limit must be adjusted for dilution as discussed for the U flag

I
I
I
I
I

where: df= dilution factor"" 10
0= (100. % moisture) 1100 (At 24% moisture. 0 = (100·24) 1100 = 0.76)

I
I
I
I
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C This nag applies to pesticide results where the identification has been confumed by GClMS. Single component pesticides with
concentration equal to or greater than 10 ngiuL in the fmal extract must be confmned by GClMS.

B This flag is used when the anaIyte 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 weIl as for a positively identified TCL
compound.

E This flag identifies compounds whose concentrations exceed the calibration range ofthe GClMS instrument for that specific analysis. This
flag does not apply to pesticideslPCBs analyzed by GC/EC methods. Ifone 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 nagged with an "E" on Fonn I for the original analysis. Ifthe dilution ofthe extract
causes any compounds identified in the fU'Sl analysis to be below the calibration range in the second analysis, then the results ofboth
analyses are reported on separate Forms I. The Fonn I for the diluted sample will have the "Dt" suffix appended to the sample number.
NOTE: For total xylenes, where three isomers are quantified as two peaks, the calibration range ofeach peak is considered separately; e.g.,
a diluted analysis is not required for totaJ xylenes unless the concentration ofeither peak separately exceeds 200 ugIL

.) This flag identifies all compounds identified in the analysis at a secondary dilution factor. Ifa 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 Fonn I for the diJuted sample, and aU
concentration values reported on that Fonn I are flagged with the "0" flag.

A This flag indicates that a TIC is a suspected aldol-con<!ensation product.

X Other specific flail" may be required to properly detlne the results. Ifused, they are fully described and such descriptioo attached to the
Sample Data SWl1ll18lY Package and the Case Narrative. The flags begin by using ''X''. Ifmore that one flag is required. "Y" and "Z" are
used, as needed. For instance, the "X" flag might combine the "A", "B", and "0" flags for some sample.

N Indicates preswnptive evidence ofa compound. This nag 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 ofa TIC, such as chlorinated
hydrocarbon, the N code is not used.

P This flag is used for GC analyses when there is greater than 2'% difference for detected concentrations between the two GC coJumns. The
lower ofthe two values is reported on Fonn 1 and flagged with a "P".
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2. CHAIN OF CUSTODY
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3. ORGANIC DATA



A. Volatiles
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

IMatrix: (soil/water)

Sample wUvol:

level: (Iow/med)

% Moisture: not dec.

Date Received: 6/27/97

Date Analyzed: 7n197

Client ID No.

IWPRB1

Lab File ID: VG71121F.D

SDG No.: _

Lab Sample ID: 9706974

970932

Method: -=8..:::02::.:0'--- _

Report#:

Case No.: _

WATER

5.0 (g/mL) ----'M.:.:.:L~

EAENG

ILab Name:

Lab Code:

I

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100'41-4 Ethylbenzene 1 U

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

~C Column: -=D-=B;..-V.:.;RXc-=.;. _

.SOil Extract Volume: (uL) (uL)

Q

1.0Dilution Factor: --'-"=---
Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

FORM I VOA

ID: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
I
I
I
I
I
I
I
I



1634·04-4 Methyl t-Butyl Ether 1 U
71·43·2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U

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

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET I

I
I
I,
I
I
I
I
I
I
I
I
I
I
I
I
I.
I

(uL)

Q

1.0

Client ID No.

!WP001

Dilution Factor:
-...;.;,::,.-

Lab File ID: VG71122F.D

Date Received: 6/27/97

Date Analyzed: 7/8/97

SDG No.: _

Lab Sample ID: 9706975

970932

Soil Aliquot Volume: _

Method: "'8.::.;02:..:0'-- _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

FORM I VOA

ID: 0.45 (mm)

Compound

WATER

_....:5:.:;.0:....-_(g/mL) _.:.:.M=L_

Case NO.: _

___(uL)

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Matrix: (soil/water)

Sample wtIvol:

Level: (Iow/med)

% Moisture: not dec.

GC Column: -=D=B....;-V:..:.RX.::...:... _

Soil Extract Volume:



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

IMatrix: (soil/water)

Sample wUvol:

ILevel: (low/med)

% Moisture: not dec.

Date Received: 6/27/97

Date Analyzed: 7/9/97

Client 10 No.

IWP002

SOG NO.: _

Lab Sample JD: 9706976

Lab File ID: VG71156F.D

970932

Method: ..::8.:..:02:..:0 _

Report#:

Case No.: _

WATER

5.0 (g/mL) ---:Mc:.:.:L=-

EAENG

ILab Name:

Lab Code:

I

1634-04-4 Methyl I-Butyl Ether 1 U
71-43-2 Benzene 3
108-88-3 Toluene 13
100-41-4 Ethylbenzene 81

m&p-Xylenes 350
95-47-6 o-Xyiene 100

I GC Column: ..::Dc;:B:....-V"'R...;;X-'-- _

Soil Extract Volume: (uL) (uL)

Q

1.0Dilution Factor: --.:..;;::--

Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

FORM I VOA

ID: 0.45 (mm)

CompoundOAS NoI
I
I
I
I
I
I
I
I
I
I
I
I
I



1634-04-4 Methvl 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 a-Xylene 1 U

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

FORM I VOA

Lab Name: EA LABORATORIES

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(uL)

Q

Client ID No.

!WP003

Lab File ID: VG7J142F.D

Date Received: 6/27/97

Date Analyzed: 7/8/97

SDG No.: _

Lab Sample ID: 9706977

970932

Dilution Factor: _---.:.1.:,::0__

Soil Aliquot Volume: _

Method: ..::8;::,:02::,:0'-- _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.45 (mm)

Compound

____(uL)

WATER

_...:.5;.:..0_(g/mL) _M""L=---

Case NO.: _

CAS No

Lab Code: EA ENG

Matrix: (soil/water)

Sample wtIvol:

Level: (Iow/med)

Soil Extract Volume:

% Moisture: not dec.

GC Column: .::D.::B:...;-V:..:.RX~ _



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

aMatrix: (soil/water)

Sample wUvol:

I Level: (Iow/med)

% Moisture: not dec.

Client ID No.

IWP004

SDG No.: _

Lab Sample ID: 9706978

Lab File ID: VG71157F.D

Date Received: 6/27/97

Date Analyzed: 7/9/97

970932

Method: 8020-'-"-'=-----

Report#:

Case No.: _

WATER

5.0 (g/mL) _-,,-M:.::L_

EAENG

I Lab Name:

Lab Code:

I

1634-04-4 Methyl t-Butyl Ether 1
71-43-2 Benzene 3
108-88-3 Toluene 10
100-41-4 Ethylbenzene 94

m&p-Xylenes 420
95-47-6 o-Xylene 110

I GC Column: ..:D"'B:...-V;..R:...:X'-'- _

Soil Extract Volume: (uL)

FORM IVOA

Dilution Factor: _--,-1.",0__

(uL)

Q

Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
I
I
I
I
I
I
I
I



1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 1 U
95-47-6 a-Xylene 1 U

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

FORM I VOA

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(uL)

Q

Client ID No.

IWP005

Date Analyzed: 7/24/97

Lab File ID: VG71339F.D

Dilution Factor: _--:.;1.",,0__

SDG No.: _

Lab Sample ID: #9706979

Date Received:----

970932

Soil Aliquot Volume: _

Method: .::8;:.,:02:,::0'-- _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.45 (mm)

Compound

WATER

_--,s;.;..O,--_(g/mL) _c.:.M:..;:L_

Case No.: _

___(uL)

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Matrix: (soil/water)

Sample wtIvol:

Level: (Iow/med)

% Moisture: not dec.

Soil Extract Volume:

GC Column: ..::D:,:B:....·V.:..:R..;.:X-'- _



lA
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

I Matrix: (soil/water)

. Sample wUvol:

I Level: (Iow/med)

% Moisture: not dec.

Client ID No.

IWP006

Lab File ID: VG71128F.D

Date Received: 6/27/97

Date Analyzed: 7/8/97

SDG No.: _

Lab Sample ID: 9706980

970932

Method: ..::8.=:02::..::0'--- _

Report#:

Case No.: _

WATER

5.0 (g/mL) _-:..:M:,::L_

EAENG

I.
I Lab Name:

Lab Code:

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
1,08-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U

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

,
GC Column: .:D:..:B:...-V-'-R:...X'-'- _

Soil Extract Volume: (uL) (uL)

Q

1.0Dilution Factor:
-....:.;..:..,-

Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

FORM I VOA

ID: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
I
I
I
I
I
I
I
I



1634-04-4 MethVI t-Butvl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U

m&n-XVlenes 1 U
95-47-6 o-Xylene 1 U

1A
VOLATILE ORGANICS ANALYSIS OATA SHEET I

I,
I
I
I
I
I
I
I
I,
I
I
I
I
I
I
I

(uL)

Q

1.0

Client 10 No.

IWP007

Dilution Factor: _"":":':'---

Lab File 10: VG71129F.D

Date Received: 6/27/97

Date Analyzed: 7/8/97

SOG No.: _

Lab Sample 10: 9706981

970932

Soil Aliquot Volume: _

Method: ~8~02:;:0,-- _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

FORMIVOA

10: 0.45 (mm)

Compound

Case No.: _

WATER

_...:5:.:.;.0::..-_ (g/mL) _.:.:M:.=L'----

___(uL)

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Matrix: (soillwater)

Sample wUvol:

Level: (Iow/med)

% Moisture: not dec.

Soil Extract Volume:

GC Column: ..:D::B:::.-V::cRX~ _



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

I Matrix: (soillwater)

Sample wtIvol:

I Level: (Iow/med)

% Moisture: not dec.

Client ID No.

!WP008

SDG No.: _

Lab Sample ID: 9706982

Lab File ID: VG71130F.D

Date Received: 6/27/97

Date Analyzed: 7/8/97

970932

Method: ..::8"'0"'20"- _

Report#:

Case No.: _

WATER

5.0 (g/mL) _.:.:M:.::Lc--

EAENG

I Lab Name:

Lab Code:

I

1634-04-4 Methyl I-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 U

I GC Column: ..::D:..:B:..-V..:..R:..X'-'- _

Soil Extract Volume: (uL)

FORMIVOA

Dilution Factor: _-,-1.",0__

(uL)

Q

Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
I
I
I
I
I
I
I
I



1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 55
108-88-3 Toluene 1500 E
100-41-4 Elhylbenzene 1000 E

m&p-Xvlenes 4500 E
95-47-6 o-Xylene 2400 E

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

FORMIVOA

Lab Name: EA LABORATORIES

I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I

Q

Client ID No.

IWP009

Lab File ID: VG71131F.D

SDG No.: _

Lab Sample ID: 9706983

Date Received: 6/27/97

Date Analyzed: 7/8/97

970932

Dilution Factor: _----'-1..:::.0'---_

Soil Aliquot Volume: . (uL)

Method: ..:::8""02::.::0'-- _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.45 (mm)

Compound

WATER

_--,5:..;..0,--_ (g/mL) _.:.:.M:,::L_

___(uL)

Case No.: _

CAS No

Lab Code: EA ENG

Matrix: (soil/water)

Sample wtIvol:

Level: (Iow/med)

% Moisture: not dec.

Soil Extract Volume:

GC Column: -=D-=S--'-V:..;.R.::.X'-- _



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

I Matrix: (soil/water)

. Sample wtIvol:

I Level: (Iow/med)

. % MOisture: not dec.

Client ID No.

IWP009DL

SDG No.: _

Lab Sample ID: 9706983DL

Lab File ID: VG71151F.D

Date Received: 6/27/97

Date Analyzed: 7/9/97

970932

Method: 8020""""'=-----

Report#:

Case No.: _

WATER

5.0 (g/mL) _.:.:.M",L_

EAENG

I
I Lab Name:

Lab Code:

1634-04-4 Methvl t-Butyl Ether 20 U
71-43-2 Benzene 73 D
108-88-3 Toluene 1700 D
100-41-4 Ethylbenzene 1100 D

m&p-Xylenes 5600 D
95-47-6 o-Xvlene 2900 D

I
GC Column: .=D-=B;....-V.;...R"'X'-'- _

Soil Extract Volume: (uL) (uL)

Q

20.0Dilution Factor:-=-
Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

FORM I VOA

ID: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
t
I
I
I
I
I
I
I



1634·04·4 Methylt-Butyt Ether 1 U
71-43-2 Benzene 34
108-88-3 Toluene 26
100-41-4 Ethylbenzene 9

m&p-Xylenes 26
95-47·6 o-Xylene 15

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(uLl

Q

1.0

ClientlD No.

IWP010

Lab File ID: VG71141F.D

Date Received: 6/27/97

Date Analyzed: 7/8/97

SDG No.: _

Lab Sample ID: 9706984

970932

Dilution Factor:
---'-"'---

Soil Aliquot Volume: _

Method: ..::8.:::02::;0'-- _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

FORM I VOA

ID: 0.45 (mm)

Compound

Case No.: _

WATER

_-,5",.0,--_(g/mL) _...:M..::L_

____ Cull

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Matrix: (soil/water)

Sample wtIvol:

Level: (Iow/med)

% Moisture: not dec.

GC Column: ..::D..::B_-V'-'-R-"-X'-- _

Soil Extract Volume:



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

Method: ..::8"'0::::20:- _

I
ILab Name:

Lab Code: EAENG Case No.: _

Report#: 970932

Client ID No.

!WPXD1

SDG No.: _

'

Matrix: (soillwater)

Sample wtlvol:

I
Level: (Iow/med)

. % Moisture: not dec.

WATER

5.0 (g/mL) _.:.:M:.::Lc--

Lab Sample ID: 9706985

Lab File ID: VG71133F.D

Date Received: 6/27/97

Date Analyzed: 7/8/97

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 1 U
9.5-47-6 o-Xylene 1 U

,
GC Column: .:D;.:B:;..-V.;.;..;RX'-'- _

. Soil Extract Volume: (uL)

FORMIVOA

Dilution Factor: _.....:.1~.O:.-_

(uLl

Q

Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.45 (mm)

CompoundCAS No.'
I
I
I:
I
I
I
I
I,
I
I
I
I
I



1634-04-4 Methyl t-Butyl Ether 2
71-43-2 Benzene 320
108-88-3 Toluene 5400 E
100-41-4 Ethvlbenzene 72

m&p-Xylenes 270
95-47-6 o-Xylene 65

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

FORMIVOA

I
I,
,
,
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(uL)

Q

Client ID No.

IWP011

Dilution Factor: _--.:.1.:;:;0__

SDG No.: _

Lab Sample ID: 9706986

Lab File ID: VG71155F.D

Date Received: 6/27/97

Date Analyzed: 7/9/97

970932

Soil Aliquot Volume: _

Method: ..::8.::,:02:..:0'---- _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.45 (mm)

Compound

WATER

_-,5;.;,;.0,--_(g/mL) ----,M.:..cL::..-

Case No.: _

___(uL)

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Matrix: (soillwater)

Sample wVvol:

Level: (Iow/med)

% Moisture: not dec.

GC Column: ..:D:.:B:....-V.:,:RX:..:..:.. _

Soil Extract Volume:



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

I Matrix: (soil/water)

Sample wtIvol:

I
Level: (Iow/med)

. % Moisture: not dec.

Client ID No.

IWP011DL

Lab File ID: VG71154F.D

Date Received: 6/27/97

Date Analyzed: 7/9/97

SDG No.: _

Lab Sample ID: 9706986DL

970932

Method: ~8~02~0~ _

Report#:

Case No.: _

WATER

5.0 (g/mL) _.:.:M:.=L_

EAENG

I Lab Name:

Lab Code:

I

1634-04-4 Methyl t-Butyl Ether 20 U
71-43-2 Benzene 340 D
108-88-3 Toluene 6700 D
100-41-4 Ethylbenzene 92 D

m&p-Xylenes 370 D
95-47-6 o-Xylene 110 D

I
GC Column: ~D:.:B:..-V.:..RX:..::.:. _

_ Soil Extract Volume: (uL)

FORM IVOA

Dilution Factor: _--=2:.::0:.:;.0=-_

(uL)

Q

Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I,
I
I
I
I
I
I
I



1634-04-4 Methylt-Butyl Ether 1 U
71-43-2 Benzene 12
108-88-3 Toluene 270
100-41-4 Ethylbenzene 3

m&p-Xylenes 12
95-47-6 o-Xylene 3

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(uL)

Q

1.0

ClientlD No.

IWP012

Dilution Factor. _...:..:..:..-

Lab File ID: VG71145F.D

Date Received: 6/27/97

Date Analyzed: 7/9197

SDG No.: _

Lab Sample ID: 9706987

970932

Soil Aliquot Volume: _

Method: ..;:8;:.:02::.::0'-- _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

FORMIVOA

ID: 0.45 (mm)

Compound

Case No.: _

WATER

_..::.5.:::.0_(g/mL) ---:M""L=---

___(uL)

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Matrix: (soil/water)

Sample wtIvol:

Level: (Iow/med)

% Moisture: not dec.

GC Column: ..:D:.:B:...-V~RX..:..:.. _

Soil Extract Volume:



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

IMatrix: (soillwater)

'Sample wtIvol:

I Level: (Iow/med)

.' % Moisture: not dec.

Client ID No.

IWP013

Lab File ID: VG71146F.D

Date Received: 6/27/97

Date Analyzed: 7/9/97

SDG No.: _

Lab Sample ID: 9706988

970932

Method: 8020..;..:.;=-:-_---

Report#:

Case No.: _

WATER

5.0 (g/mL) _.:.:.M;.::L,--

EAENG

ILab Name:

Lab Code:

I

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 2
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 1 U
95-47-6 o-Xvlene 1 U

I GC Column: :.::D:.::B=---V.:.;R;.::X"- _

Soil Ex1ract Volume: (uL) (uL)

Q

1.0Dilution Factor: _...:.:.::.-

Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

FORM IVOA

ID: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
I
I
I
I
I
I
I
I



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

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

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

FORMIVOA

Lab Name: EA LABORATORIES

I
I
I
I,
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(uL)

Q

Client ID No.

IWP014

Lab File ID: VG71147F.D

Date Received: 6/27/97

Date Analyzed: 7/9/97

SDG No.: _

Lab Sample ID: 9706989

970932

Dilution Factor: _-:;1.:.::0__

Soil Aliquot Volume: _

Method: ..;:8.::;02:,:0'--- _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.45 (mm)

Compound

WATER

_..::.5.;::.0_(g/mL) ----:M~L=--

Case No.: _

___Cull

CAS No

Lab Code: EA ENG

Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

GC Column: .::D:..:B:...-V:.,:RX..::..o. _

Soil Extract Volume:



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

IMatriX: (soillwater)

Sample wtlvol:

I Level: (Iow/med)

% Moisture: not dec.

Date Received: 6/27/97

Date Analyzed: 7/9/97

Client 10 No.

!WP015

Lab File 10: VG71149F.D

SDG No.: _

Lab Sample 10: 9706990

970932

Method: 8020..;:.;;.::..:.-_---

Report#:

Case No.: _

WATER

5.0 (g/mL) --.,;M:.:.:;L=---

EAENG

ILab Name:

. Lab Code:

I

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 1 U
95-47-6 o-Xvlene 1 U

, GC Column: .=D.=Bc..;-V:..:.RX.::.:.... _

. Soil Extract Volume: (uL)

FORM I VOA

Soil Aliquot Volume:---- (uL)

Q

Dilution Factor: _-:.1:.:.0~_

Concentration Units:
(ug/L or ug/Kg) ug/L

10: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
I
I
I
I
I
I
I
I



1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 1 U
95-47-6 o-Xvlene 1 U

lA
VOLATILE ORGANICS ANALYSIS DATA SHEET I

I
I
I
I,
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(uL)

Q

1.0

Client ID No.

/WP016

Dilution Factor. -""";';'-=--

SDG NO.: _

Lab Sample ID: 9706991

Lab File ID: VG71150F.D

Date Received: 6/27/97

Date Analyzed: 7/9/97

970932

Soil Aliquot Volume: _

Method: 8020..::..::..:=-----

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

FORM IVOA

ID: 0.45 (mm)

Compound

WATER

_....::5:.:.;.0'--_(g/mL) _....::M:..=L,--

Case No.: _

___(uL)

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

0/0 Moisture: not dec.

Matrix: (soil/water)

Sample wUvol:

Level: (Iow/med)

GC Column: -=D:..=B;...-V....::R..;;X-'- _

Soil Extract Volume:



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

t Matrix: (soil/water)

. Sample wVvol:

I
Level: (Iow/med)

% Moisture: not dec.

Client ID No.

!TRIPBLANK

SDG No.: _

Lab Sample ID: 9706992

Lab File ID: VG71120F.D

Date Received: 6/27/97

Date Analyzed: 7m97

970932

Method: ..=8.=;02:.:0'-- _

Report#:

Case No.: _

WATER

5.0 (g/mL) _.:.:M:.::Lc--

EAENG

I Lab Name:

, Lab Code:

I

1634-04-4 Methvl t-Butvl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U

m&p-Xvlenes 1 U
95-47-6 o-Xvlene 1 U

I
GC Column: ..=D:.:B:...-V.:..R:...:X'-'- _

Soil Extract Volume: (uL)

FORM I VOA

Dilution Factor: _-,-1.:,::0__

(uL)

Q

Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
'I
I
I
I
I
I'
I
I
I



1634-04-4 Methyl I-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 U

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET I

I
I
I
I
I
I
I
I
I.,
I
I
I
,~

I
I
I
I
I

(uL)

Q

1.0

Client ID No.

IVBLK01

Lab File ID: VG71116F.D

Date Received: _

Date Analyzed: 7m97

SDG No.: _

Lab Sample ID: VB707075

970932

Dilution Factor: _.....;.;c:...._

Soil Aliquot Volume: _

Method: ..:8..:0::.20=--- _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

FORM I VOA

ID: 0.45 (mm)

Compound

___(uL)

WATER

_....:5:.:;.0=--_(g/mL) _.:.:.M;::L_

Case No.: _

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Matrix: (soillwater)

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

Soil Extract Volume:

GC Column: ..:D..:B:...-V:.;RXc.::..:. _



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

[atrix: (soil/water)

Sample wtlvol:

l evel: (Iow/med)

Yo Moisture: not dec. Date Analyzed: 7/8/97

ClientlD No.

IVBLK02

Lab File ID: VG71140F.D

SDG No.: _

Lab Sample ID: VB707083

Date Received: _

970932

Method: 8020
""'-":..:.-_---

Report#:

Case No.: _

WATER

5.0 (g/mL) _"""M,,,L_

EAENG

I
,.Lab Name:

~abcode:

1634-04-4 Methylt-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-Xvlene 1 U

f3C Column: -=D:.=B:...-V.=.;RX~ _

~oll Extract Volume: (uL) (uL)

Q

1.0Dilution Factor:
--'-'-:""--

Soil Aliquot Volume: _

Concentration Units:
(uglL or ug/Kg) uglL

FORMIVOA

ID: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
I
,I
I
I
I
,I

I
I



1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U

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

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET I

,-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1/
"

(uL)

Q

1.0

Client ID No.

!VBLK03

Date Analyzed: 7/24/97

Lab File ID: VG71338F.D

Dilution Factor:
---'-"'---

Date Received:----

SDG No.: _

Lab Sample ID: VB07246

970932

Soil Aliquot Volume: _

Method: 8020-'-"':;.0.... _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

FORMIVOA

ID: 0.45 (mm)

Compound

____(uL)

Case No.: _

WATER

_....:5:..c.0"---_(g/mL) _.:.:.M:=L_

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Matrix: (soil/water)

Sample wtIvol:

Level: (Iow/med)

% Moisture: not dec.

GC Column: -=D-=B....:-V.:..;R....:X'-'- _

Soil Extract Volume:



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

B. TPH-Gas



I
lab Name: EA LABS

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:NAS BRUNSWICK

EPA SAMPLE NOo

WPRBl

j ab Code: EAENG Case

atrix: (soil/water)WATER

No:4217 SAS No: SDG No:

Lab Sample ID: 9706974

.ample

'evel:

wt/vol:

(low/med)

5.0

LOW

(g/mL) ML Lab File ID:

Date Received:

VD4J325

/ /

-----------------TPH __

(uL)

Q

Iu

3/90

25

Date Analyzed: 07/08/97

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

(mm)

(uL)

FORM I

COMPOUND

ID:0.53

dec.

CAS NO.

.CMoisture: not

! Column:RTXl

IOil Extract Volume:

I
I
I
I
I
I
I
I
I
I
I
I
I



FORM I VOA 3/90

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

Dilution Factor:

soil Aliquot Volume:

I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I

(uL) I
1

260

VD4J326Lab File 10:

Date Received: / /

Date Analyzed: 07/08/97

-----------------TPH __

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTXl 10:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I
lab Name: EA LABS

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:NAS BRUNSWICK

EPA SAMPLE NO.

WP002

i ab Code: EAENG Case No:42l7

~trix: (soil/water)WATER

SAS No: SDG No:

Lab Sample ID: 9706976

[mPle wt/vol: 5.0 (g/rnL) ML Lab File ID: VD4J359

evel: (low/med) LOW Date Received: / /I Moisture: not dec. Date Analyzed: 07/09/97

C Column:RTXl ID:0.53 (mm) Dilution Factor: 5

til Extract Volume: (UL) Soil Aliquot Volume: (uL)

CONCENTRATION UNITS

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

-----------------TPH 4200

I
I
I
I
I
I
I
I
I
I FORM I VOA 3/90

I
I



FORM I VOA 3/90

lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

WP003
Lab Name: EA LABS Contract:NAS BRUNSWICK

Lab Code: EAENG Case No:42l7 SAS No: SDG No:

Matrix: (soil/water) WATER Lab Sample 10: 9706977

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q I

I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I

1

130

VD4J366

Date Received: / /

Date Analyzed: 07/09/97

Dilution Factor:

Lab File 10:

Soil Aliquot Volume:

-----------------TPH _

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1 10:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I
lab Name: EA LABS

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:NAS BRUNSWICK

EPA SAMPLE NO.

WP004

~ab Code: EAENG Case No:4217

lIatrix: (soil/water)WATER

SAS No: SDG No:

Lab Sample ID: 9706978

.ample

'evel:

wt/vol:

(low/med)

5.0

LOW

(g/mL) ML Lab File ID:

Date Received:

VD4J365

/ /

-----------~-----TPH __

(uL)

Q

3/90

16000

Date Analyzed: 07/09/97

Dilution Factor: 5

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

(mm)

(uL)

FORM I

COMPOUND

ID:0.53

dec.

CAS NO.

.CMoisture: not

Ii!! Column:RTXl

loil Extract Volume:

I
I
I
I
I
I
I
I
I
I
I
I
I



FORM I VOA 3/90

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

Dilution Factor:

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

1

110

VD4J355Lab File ID:

Date Received: / /

Date Analyzed: 07/09/97

Soil Aliquot Volume:

-----------------TPH __

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTXl ID:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



Name: EA LABS

I
lab

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:NAS BRUNSWICK

EPA SAMPLE NO.

WP006

jab Code: EAENG Case No:4217

latrix: (soi1/water)WATER

SAS No: SDG No:

Lab Sample ID: 9706980.

-----------------TPH, __

I Moisture: not dec.

GC Column:RTX1 ID:0.53

IOil Extract Volume:

CAS NO.

FORM I

CuLl

Q

3/90

/ /

VD4J332

1600

Date Received:

Lab File ID:

Date Analyzed: 07/08/97

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

ML

(mm)

(uL)

(g/mL)5.0

COMPOUND

LOW

wt/vol:

(low/med)

I
I
I
I
I
I
I
I
I
I
I
I
I

'

ample

evel:



lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

WP007
Lab Name: EA LABS Contract:NAS BRUNSWICK

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

Matrix: (soil/water) WATER Lab Sample ID: 9706981

FORM I VOA 3/90

Date Analyzed: 07/09/97

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

(uL) I
1

VD4J369

4000

Date Received: / /

Lab File ID:

Dilution Factor:

Soil Aliquot Volume:

-----------------TPH _

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTXl ID:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I
lb Name: EA LABS

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:NAS BRUNSWICK

EPA SAMPLE NO.

WP008

-----------------TPH __

[
b Code: EAENG Case

trix: (soil/water)WATER

[
mPle wtjvol:

evel: (low/med)

(uL)

Q

3/90

210

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

SAS No: SDG No:

Lab Sample ID: 9706982.

Lab File ID: VD4J356

Date Received: / /

Date Analyzed: 07/09/97

Dilution Factor: 1

VOA

(mm)

(uL)

FORM I

(g/mL) ML

No:4217

5.0

COMPOUND

ID:0.53

LOW

dec.

CAS NO.

I Moisture: not

GC Column:RTXl

lFil Extract Volume:

I
I
I
I
I
I
I
I
I
I
I
I
I



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

WP009
Lab Name: EA LABS Contract:NAS BRUNSWICK

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

Matrix: (soil/water) WATER Lab Sample ID: 9706983

I
I

•
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

Q

I

3/90

VD4J345

15000

Lab File ID:

Date Received: / /

Date Analyzed: 07/09/97

Dilution Factor: 10

Soil Aliquot Volume: (UL).

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOAFORM I

-----------------TPH __

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



I
lab Name: EA LABS

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:NAS BRUNSWICK

EPA SAMPLE NO.

WP010

.tab Code: EAENG Case No:4217

Ilatrix: (soil/water)WATER

SAS No: SDG No:

Lab Sample ID: 9706984

-----------------TPH ___

II Moisture: not dec.

GC Column:RTX1 ID:0.53

lIoil Extract Volume:

CAS NO.

FORM I

(uL)

Q

3/90

/ j

310

VD4J357Lab File ID:

Date Analyzed: 07/09/97

Dilution Factor: 1

Date Received:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

ML

(mm)

(uL)

(g/mL)5.0

COMPOUND

LOW

wt/vol:

(lowjmed)

lample

~evel:

I
I
I
I
I
I
I
I
I
I
I
I
I



FORM I VOA 3/90

Date Analyzed: 07/09/97

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

(UL).

5

xbl
WP6'e'r

EPA SAMPLE NO.

/ /

VD4J363

2100

SDG No:

Lab Sample ID: 9706985

Date Received:

Dilution Factor:

Lab File ID:

Soil Aliquot Volume:

SAS No:Case No:4217

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:NAS BRUNSWICK

-----------------TPH __

Lab Name: EA LABS

Lab Code: EAENG

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



lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS

--------~-

Contract:NAS BRUNSWICK

EPA SAMPLE NO.

WPOll

jab Code: EAENG Case No:4217

latrix: (soiljwater)WATER

SAS No: SDG No:

Lab Sample ID: 9706986



lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

WP012
Lab Name: EA LABS Contract:NAS BRUNSWICK

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

Matrix: (soil/water) WATER Lab Sample ID: 9706987

FORM I VOA 3/90

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

Date Received: / /

Date Analyzed: 07/09/97

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

(uL) I
1

430

VD4J358Lab File ID:

Dilution Factor:

Soil Aliquot Volume:

-----------------TPH __

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTXl ID: O. 53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



II
lab Name: EA LABS

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:NAS BRUNSWICK

EPA SAMPLE NO.

WP013

jab Code: EAENG Case No:4217

latrix: (soil/water)WATER

SAS No: SDG No:

Lab Sample ID: 9706988

I Moisture: not dec.

GC Column:RTXl ID:0.53

lIoil Extract Volume:

(mm)

(uL) Soil Aliquot Volume:

Date Analyzed: 07/08/97

Dilution Factor: 1

(uL)

/ /

VD4J339

Date Received:

Lab File ID:ML(g/mL)5.0

LOW

wt/vol:

(low/med)

'

ample

evel:

-----------------TPHo _
I
II
I
I
I
I
I
II
I
I
I
I
I

CAS NO. COMPOUND

FORM I

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

25

Q

lu

3/90



1A EPA SAMPLE NO.VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

WP014Lab Name: EA LABS Contract:NAS BRUNSWICK

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

Matrix: (soil/water) WATER Lab Sample ID: 9706989

FORM I VOA 3/90

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

Date Received: / /

Date Analyzed: 07/09/97

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

(UL) I
1

VD4J340

1000

Lab File ID:

Dilution Factor:

Soil Aliquot Volume:

-----------------TPH, __

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



Name: EA LABS

I
lab

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:NAS BRUNSWICK

EPA SAMPLE NO.

WP015

jab Code: EAENG Case No:4217

latrix: (soil/water)WATER

SAS No: SDG No:

Lab Sample ID: 9706990

r mple

!evel:

wt/vol:

(low/med)

5.0

LOW

(g/mL) ML Lab File ID:

Date Received:

VD4J341

/ /

-----------------TPH __

I Moisture: not dec.

GC Column:RTX1 ID:0.53

~il Extract Volume:

Date Analyzed: 07/09/97

Dilution Factor: 1

I
I
I
I
I
I
I
I
I
I
I
I
I

CAS NO. COMPOUND

(mm)

(uL)

FORM I

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

160

VOA

Q

3/90

(uL)



lA EPA SAMPLE NO.VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

WP016Lab Name: EA LABS Contract:NAS BRUNSWICK

Lab Code: EAENG Case No:42l7 SAS No: SDG No:
Matrix: (soil/waterlWATER Lab Sample ID: 9706991

Date Analyzed: 07/09/97

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kgl ug/L

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

(ULll

1

Q

Iu

3/90

/ /

25

VD4J344Lab File ID:

Date Received:

VOAFORM I

-----------------TPH, _

Sample wt/vol: 5.0 (g/mLl ML

Level: (low/medl LOW

% Moisture: not dec.

GC Column:RTX1 ID:0.53 (mm)

Soil Extract Volume: (uLl

CAS NO. COMPOUND



I
lab

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:NAS BRUNSWICK

EPA SAMPLE NO.

VBLKOl

iWab Code: EAENG Case No:4217

latrix: (soil/water)WATER

SAS No: SDG No:

Lab Sample ID: VB707081

-----------------TPH __

I Moisture: not dec.

GC Column:RTXl ID:0.53

IOil Extract Volume:

CAS NO.

FORM I

(uL)

Q

Iu

3/90

/ /

25

VD4J322

Date Received:

Date Analyzed: 07/08/97

Dilution Factor: 1

Lab File ID:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

ML

(mm)

(uL)

(g/mL)

COMPOUND

5.0

LOW

wt/vol:

(low/med)

I
I
I
I
I
I
I
I
I
I
I
I
I

'

ample

evel:



lA EPA SAMPLE NO.VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

VBLK02Lab Name: EA LABS Contract:NAS BRUNSWICK

Lab Code: EAENG Case No:42l7 SAS No: ·SDG No:

Matrix: (soil/water) WATER Lab Sample ID: VBL70709

Date Analyzed: 07/09/97

Soil Aliquot Volume:

-----------------TPH, __

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

(uL) I
1

Q

3/90

/ /

25

VD4J354Lab File ID:

Date Received:

Dilution Factor:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOAFORM I

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTXl ID:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

C. TPH-Diesel



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

tJ ASB-FF'()3-WPR I
Lab Name: EA LABS Contract: BRUNSWIC .

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

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

Sampie wtlvol: 1000 (g/ml) ML Lab File ID: SW3Q966F.D

Level: (Iow/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: (YIN) N pH:

CAS NO.
CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) ..::U..:::G:..::/L'---._
~------
______1 DIESEL RANGE ORGANICS 50

FORM I SV-1

Q

U

3/90

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



lB EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 4 I

ASB-FF-03-WPOO 1
Lab Name: EA LABS Contract: BRUNSWIC

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

Matrix: (soil/water) WATER Lab Sample 10: 9706975

Sample wtlvol: 1000 (g/ml) ML Lab File 10: SW3Q967F.D

Level: (Iow/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: (YIN) N pH:

3/90

Q

FORM I SV-l

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) UGIL-=-=::..::..._-
______1 DIESEL RANGE ORGANICS 1800

CAS NO.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

Lab Name: EA LABS Contract: BRUNSWIC 11. ASB-FF-03.WPOQr

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

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

Sample wt/vol: 1000 (g/ml) ML Lab File ID: SW3Q968F.D

Level: (Iow/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- I DIESEL RANGE ORGANICS

Injection Volume: 1.0 (uL)

GPC Cleanup: (YIN) N pH:

Dilution Factor: -:..1.:.:0 _

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I3/90

Q

E17000

CONCENTRATION UNITS:

(ug/L or ug/Kg) ..:Uc:G:::/L"----__

FORM I SV-1

COMPOUNDCAS NO.



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 4 I

~ SB-FF-03-WP002 [)L.
Lab Name: EA LABS Contract: BRUNSWIC

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

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

Sample wtIvol: 1000 (g/ml) ML Lab File ID: SW3Q992F.D

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

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/11/97

Injection Volume: 1.0 (uL) Dilution Factor: 20.0
-----

GPC Cleanup: (Y/N) N pH:

CAS NO.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) ..::.U.::::G/c::L__

[-----1 DIESEL RANGE ORGANICS 23000

FORM I SV-1

Q

D

3/90



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

3/90

Q

FORM I SV-1

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) -=.U-=.G/c::L__

------, DIESEL RANGE ORGANICS 440 ---

CAS NO.

1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 4 I

ASB-FF-03-WPOO 3-
Lab Name: EA LABS Contract: BRUNSWIC

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

Matrix: (soil/water) WATER Lab Sample ID: 9706977

Sample wUvol: 1000 (g/ml) ML Lab File ID: SW3Q969F.D

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

% Moisture: decanted:(Y/N) N Date Extracted: 07101/97

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/11/97

Injection Volume: 1.0 (uL) Dilution Factor: -'.1:..::.0 _

GPC Cleanup: (YIN) N pH:



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

N ASB-FF-03-WPO '1
Lab Name: EA LABS Contract: BRUNSWIC

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

Matrix: (soil/water) WATER Lab Sample ID: 9706978

Sample wVvol: 1000 (g/ml) ML Lab File ID: SW3Q974F.D

Level: (Iow/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: (YIN) N pH:

CAS NO.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CONCENTRATION UNITS:
COMPOUND (ug/L or ug/Kg) UG/L Q

[ 1 DIESEL RANGE ORGANICS 14e47n~ I E
14ocoooo

FORM I SV-1 3/90



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I3/90

Q

D

EPA SAMPLE NO.

pH:

FORM I SV-1

CAS NO.

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) .=Uc.::G::.:/L=---__

------1 DIESEL RANGE ORGANICS 11837575

12,000;0C»

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

NA SB-FF-03-WP0040L..
Lab Name: .=EA:...:...:LA:....:=B.=S Contract: BRUNSWIC

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

Matrix: (soil/water) WATER Lab Sample ID: 9706978DL

Sample wVvol: 1000 (g/ml) _M_L__ Lab File ID: SW3Q993F.D

Level: (Iow/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: (YIN) N



3/90

Q

FORM I SV-1

CAS NO.
CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) -"U-"G~/L=-----__

[------1 DIESEL RANGE ORGANICS 2300 --E-

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

tV ASB-FF-03-WPO \a
Lab Name: EA LABS Contract: BRUNSWIC

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

Matrix: (soil/water) WATER Lab Sample ID: 9706980

Sample wI/vol: 1000 (g/ml) ML Lab File ID: SW3Q975F.D

Level: (Iow/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: (YIN) N pH:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-I
I
I
I

3/90

Q

D

EPA SAMPLE NO.

pH:

FORM I SV-1

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) .::Uc::G:.:/L'---_CAS NO.

______ 1 DIESEL RANGE ORGANICS 2400

18
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

NA. SB-FF-03-WP006 01-
Lab Name: .::EA'--'---'LA::..=8.::S Contract: 8RUNSWIC

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

Matrix: (soi/lwater) WATER Lab Sample 10: 9706980DL

Sample wt/vol: 1000 (g/ml) -,,-,M.::.-L__ Lab File 10: SW3R003F.D

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

% Moisture: decanted:(Y/N) N Date Extracted: 07101/97

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/12197

Injection Volume: 1.0 (uL) Dilution Factor: 2.0=----
GPC Cleanup: (YIN) N



3/90

Q

FORM I SV-1

CAS NO.
CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) ..=Uc.:G:::.:/L=---__

[·-----1 DIESEL RANGE ORGANICS 1200 ,----

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

tV ASB-FF-03-WPO T
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 wVvol: 1000 (g/ml) ML Lab File ID: SW3Q976F.D

Level: (Iow/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: (YIN) N pH:

I
I
I
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I
I
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I
I
I
I
I
I
I
I



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

ASB-FF-03·WPO
Lab Name: EA LABS Contract: BRUNSWIC

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

Matrix: (soil/water) WATER Lab Sample ID: 9706982

Sample wVvol: 1000 (g/ml) ML Lab File ID: SW3Q977F.D

Level: (Iow/med) LOW Date Received: 06127/97

% 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: (YIN) N pH:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I3/90

Q

FORM I SV-1

CAS NO.

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) UGIL-=-==---
L- I DIESEL RANGE ORGANICS 450



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

tv ASB-FF-03-WPOC '1
EA LABS Contract: BRUNSWIC

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

[. 1 DIESEL RANGE ORGANICS

% Moisture: decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

Injection Volume: 1.0 (uL)

GPC Cleanup: (YIN) N pH:

3/90

Q

E2700

CONCENTRATION UNITS:

(ug/L or ug/Kg) -=U-=G::..:/L=---~_

Lab Sample ID: 9706983

Lab File 10: SW3Q978F.D

Date Received: 06/27/97

N Date Extracted: 07/01/97

Date Analyzed: 07111/97

Dilution Factor: 1.0

FORM I SV-1

COMPOUND

WATER

1000 (g/ml) .:.::M:.::.L__

LOW

CAS NO.

Lab Name:

Lab Code:

Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)
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1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

(VA SB·FF-C3·WP009 Dl-
Lab Name: EA LABS Contract: BRUNSWrC

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

Matrix: (soil/water) WATER Lab Sample 10: 9706983DL

Sample wtIvol: 1000 (g/ml) ML Lab File ID: SW3R004F.D

Level: (Iow/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--'-.5 _

GPC Cleanup: (YIN) N pH:

CAS NO.

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) -=-U-=-G/..=L__

,--------1 DIESEL RANGE ORGANICS 2700

FORM I SV-1

Q

D

3/90
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1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET I I

N ASB-FF-03-WPIlO
Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970932 SAS No.: SDG No.: ----
Matrix: (soil/water) WATER Lab Sample ID: 9706984

Sample wtlvoi: 1000 (g/ml) ML Lab File 10: SW3Q979F.D

Level: (Iow/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: (YIN) N pH:

CAS NO.

I
I
I.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) .:::U.:::G/:.:::L__

[-----1 DIESEL RANGE ORGANICS 470

FORM I SV-1

Q

3/90



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

N ASB-FF·03·WPX I
Lab Name: EA LABS Contract: BRUNSWIC-

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

Matrix: (soil/water) WATER Lab Sample 10: 9706985

Sample wtlvo/: 1000 (g/ml) ML Lab File 10: SW3Q980F.D

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

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07111/97

Injection Volume: 1.0 (uL) Dilution Factor: ..:.1:..:.0 _

GPC Cleanup: (YIN) N pH:

CAS NO.

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) -=U-=G/c::L__

L- l DIESEL RANGE ORGANICS 1800

FORM I SV-1

Q

3/90
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3/90

Q

E2300

CONCENTRATION UNITS:

(ug/L or ug/Kg) .::Uc::G::.:/L=--__

pH:

FORM I SV-1

G18-e28 EvEN

COMPOUND

18
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CAS NO.

EPA SAMPLE NO.

'03-WPD1 I
Lab Name: .=EA:..:-:LA:.-:::8.=S Contract: 970932 ~

Lab Code: EAENG Case No.: SAS No.: SDG No.: fi-> .l--~~l 1-
Matrix: (soillwater) WATER Lab Sample ID: 9706985DUP

Sample wtlvol: 1000 (g/ml) .:.:M.:.::L'----_ Lab File ID: SX4G645F.D

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

% Moisture: decanted:(Y/N) N Date Extracted: 07/17/97

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/22197

Injection Volume: 1.0 (uL) Dilution Factor: -'.1.:.::.0'---- _

GPC Cleanup: (YIN) N
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1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

3/90

Q

'03-WPD1DL
A

CONCENTRATION UNITS:

(ug/L or ug/Kg) ..:U:,:G::.:/L::...-__

FORM I SV-1

CAS NO. COMPOUND

L- [I€@16~-e~2~6i1E'~V'~E~N=======__--'2""3~00~_!-'.D_

1)1e51Q....~ {;;(2.Gft'NICS

Lab Name: .=EA:....:...::LA:..=B.=.S Contract: 970932

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

Matrix: (soillwater) WATER Lab Sample 10: 9706985DUPD

Sample wtlvol: 1000 (g/ml) ML Lab File 10: SX4G669F.D

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

% Moisture: decanted:(Y/N) N Date Extracted: 07/17/97

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/23/97

Injection Volume: 1.0 (uL) Dilution Factor: =2:::.0~ _

GPC Cleanup: (YIN) N pH:



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

iJ ASB-FF-03-WPOt I
Lab Name: -=EA~LA=B~S Contract: BRUNSWIC

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

Matrix: (soil/water) WATER Lab Sample ID: 9706986

Sample wtlvol: 1000 (g/ml) ML Lab File ID: SW3Q981F.D

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

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07111/97

Injection Volume: ~ (uL) Dilution Factor: -.:.1:..:.0 _

GPC Cleanup: (Y/N) N pH:

CAS NO.

I
I
I,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) '::U'::G::..:/L=---__
------

[ 1 DIESEL RANGE ORGANICS 9400

FORM I SV-1

Q

E

3/90
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3/90

Q

D

EPA SAMPLE NO.

pH:

FORM I SV-1

CAS NO.

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) ..:U:..::G::.:/L=--__

.-------1 DIESEL RANGE ORGANICS 12000

1S
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

tVA SB·FF-03-WP011 DL
Lab Name: .::E:.:A"'LA"--""S.::S Contract: SRUNSWIC

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

Matrix: (soi/lwater) WATER Lab Sample ID: 9706986DL

Sample wtIvol: 1000 (g/ml) .:.::M-=-L__ Lab File ID: SW3R005F.D

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

% Moisture: decanted:(Y/N) N Date Extracted: 07101/97

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/12/97

Injection Volume: 1.0 (uL) Dilution Factor: 10.0
-.:..::.:'-=-------

GPC Cleanup: (YIN) N



1B EPA SAMPLE NO,
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

N ASB-FF-03-WPO I ;;l.
Lab Name: .=E::..:A~LA~B:::S Contract: BRUNSWIC L-_' ...J

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

Matrix: (soil/water) WATER Lab Sample ID: 9706987

Sampie wtlvol: 1000 (g/ml) ML Lab File ID: SW3Q982F.D

Level: (Iow/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: (YIN) N pH:

CAS NO,

I
I
I.
I
I
I
I
I
I
I
'I
I
I
I
I
I
I
I
I

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) ~U~G~/L=--__

['-----1 DIESEL RANGE ORGANICS 290

FORM I SV-1

Q

3/90



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

N ASB-FF-03-WPO I 3
Lab Name: EA LABS Contract BRUNSWIC

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

Matrix: (soiilwater) WATER Lab Sample 10: 9706988

Sample wVvol: 1000 (g/ml) ML Lab File 10: SW3Q983F.D

Level: (Iow/med) LOW Date Received: 06127/97

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/11/97

Injection Volume: ~ (uL) Dilution Factor: -.::1.:.:;0 _

GPC Cleanup: (YIN) N pH:

CAS NO.

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) :.::Uc:G~/L=--__

______1 DIESEL RANGE ORGANICS 370

FORM I SV-1

Q

3/90
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3/90

Q

400

CONCENTRATION UNITS:

(ug/L or ug/Kg) ..::U-.:::G:.:/L'-----_

Date Received: 06/27/97

N Date Extracted: 07/01/97

Date Analyzed: 07/11/97

Dilution Factor: 1.0

FORM I SV-1

COMPOUNDCAS NO.

[. 1 DIESEL RANGE ORGANICS

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

rJ ASB-FF-03-WPOI
Lab Name: EA LABS Contract: BRUNSWlC·

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

Matrix: (soil/water) WATER Lab Sample ID: 9706989

Sample w1Ivol: 1000 (9/ml) ML Lab File ID: SW3Q986F.D

Level: (Iow/med) .=LO:::.::W:..-_

% Moisture: decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

Injection Volume: ~ (uL)

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

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

rJ ASB-FF-03-WPOj
Lab Name: EA LABS Contract: BRUNSWIC

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

Matrix: (soil/water) WATER Lab Sample ID: 9706990

Sample wUvol: 1000 (9/ml) ML Lab File ID: SW3Q987F.D

Level: (Iow/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: (YIN) N pH:

CAS NO.
CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) .:::U.:::G::..'/L=---__

~------

I DIESEL RANGE ORGANICS 570

FORM I SV-1

Q

3/90
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[ --'D~I=E~SE'=!L=-!R~A:>'.N'_'G"'E"_'O~R"'G""A:>'.N"I""CS"____ -=2"'80"-- _

1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

I\l ASB-FF-03-WPOI 10
Lab Name: EA LABS Contract: BRUNSWIC'

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

Matrix: (soil/water) WATER Lab Sample 10: 9706991

Sample wl/vol: 1000 (g/ml) ML Lab File 10: SW3Q988F.D

Level: (Iow/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: (YIN) N pH:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CAS NO. COMPOUND

FORM I SV-1

CONCENTRATION UNITS:

(ug/L or ug/Kg) -'U....:G--'/L=---__ Q

3/90
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SAMPLE DESIGNATIONS

I Sample Location I Sample Designation I
MW-44 FF-03 - MW004

MW-49 FF-03 - MW008

MW-51 FF-03 - MWOO9

MW-54 FF-03 - MWOOI

MW-58 FF-03 - MW007

MW-6IR FF-03 - MWOO5

MW-62 FF-03 - MW006

MW-211 FF-03 - MWOO2

MW-213 FF-03 - MWOO3

MW-213 Dup FF-03 - MWXDI

RINSE BLANK FF-03 - MWRB1

TRIP BLANK TRIP BLANK



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.

19 Loveton Circle
Sparks, MD 21152
Telephone: 410·771·4920
Fax: 410·771·4407

July 31, 1997

Sincerely,

J)~-.pJ, ~~,A

Mary E. Asper
Laboratory Project Manager

Re: NAS Brunswick NEX Service Station (29600.35)

Dear Mr. Battle:

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

enclosure

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

EA laboratoriesI
I
1------------------
I
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July 1997

Prepared by:

Prepared for:

Report 970909

EA Laboratories
19 Loveton Circle
Sparks, MD 21152

(410) 771-4920

LABORATORY DATA REPORT

NAS Brunswick NEX Servicp. Station
29600.35

I
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1. NARRATIVE

2. CHAIN OF CUSTODY

3. ORGANIC DATA

A. Volatiles
B. TPH-GRO
C. TPH-DRO
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NAS Brunswick

EA Laboratories Report 970909
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1. NARRATIVE



SAMPLE RECEIPT

QUALITY CONTROL

EA Laboratories
ANALYTICAL NARRATIVE

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

EA Lab Number
9706818
9706819
9706820
9706821
9706822
9706823
9706824
9706825
9706826
9706827
9706828

Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 970909
Date: 31 July 1997

Client Sample Designation
NASB-FF-03-MWRB 1
NASB-FF-03-MW001
NASB-FF-03-MW002
NASB-FF-03-MW003
NASB-FF-03-MW004
NASB-FF-03-MW005
NASB-FF-03-MW006
NASB-FF-03-MW007
NASB-FF-03-MW008
NASB-FF-03-MW009
NASB-FF-03-MWXD1

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:

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,

Client: EA Eng., Sci., & Tech., Inc.
Site: NAS Brunswick
Project number: 29600.35

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,

I
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AROMATIC VOLATILES by GC - WATER (EA9706818-EA9706828)

EA Laboratories
ANALYTICAL NARRATIVE

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

Sample NASB-FF-03-MW002 was reanalyzed at a lOOX 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 Project Manager: Mary E. Asper
EA Laboratories Report: 970909
Date: 31 July 1997

o 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 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,

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 (0). Ifacceptance criteria are not met, matrix interferences are
confirmed either by reanalysis or by inspection ofthe LCS results to verifY that laboratory method
performance is in controL Data are reported with appropriate qualifiers or discussion.

Client: EA Eng., Sci., & Tech., Inc.
Site: NAS Brunswick
Project number: 29600.35

Sample Chronology: The samples and associated quality control were analyzed on 3-4, 7-S and 9
July 1997 by SW-S46 Methods 5030/S020 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 ofthis sample within holding time yielded no usable data), All holding times were
met for the remainder of the samples associated with this report.

The continuing calibration verification standards (CCVs) analyzed in the middle of the 3-4 July and
7-S 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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EXTRACTABLE TPH by GC - WATER (EA9706818 - EA9706828)

PURGEABLE TPH by GC - WATER (EA9706818-EA9706828)

control. Data usability should not be impacted.

Sample Performance: All quality control criteria were met for the reported samples.

Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 970909
Date: 31 July 1997

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

• Because the method requirements for a 5% frequency LCS/LCSD (nor the alternate 10%
frequency MSfMSD) were not met, one sample (NASB-FF-03-MW005) was re-extracted on 17
July (9 days outside ofthe method holding time) and reanalyzed on 22 July 1997. Duplicate LCSs
were included in this extraction batch.

• Sample NASB-FF-03-MW002 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.

Sample NASB-FF-03-MW002 was analyzed at a lOX dilution to bring the concentration ofGRO
within instrument calibration range.

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

EA Laboratories
ANALYTICAL NARRATIVE

Sample Performance: All quality control criteria were met for the reported samples.

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

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

• The batch matrix spike/matrix spike duplicate (MSfMSD) was performed on sample NASB-FF­
03-MWOOI. One laboratory control sample (LCS) was extracted with the samples.

Client: EA Eng., Sci., & Tech., Inc.
Site: NAS Brunswick
Project number: 29600.35

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

EA Laboratories
ANALYTICAL NARRATIVE

• Comparison of the two results collected for sample NASB-FF-03-MW005 (310 ugIL and 320
ug/L) showed a relative percent difference of3%, indicating that the second analysis is acceptable.

~--::Ik,....\~="J~J,,-. --'=~-==":""::"----:-':-1-+k-=- __ 31 July 1997
Mary E. Asper, Laboratory Project MaAager

Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 970909
Date: 31 July 1997

• Recovery ofthe surrogate o-terphenyl was below 50% in the undiluted analysis of sample NASB­
FF-03-MW002 (47%). Recovery in the diluted analysis was 72%, indicating acceptable sample
recovery.

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 ofdata
quality ifpartial packages are used to interpret data. Release ofthe data contained in this report has
been authorized by the appropriate Laborator.y Manager as verified by the following signature.

Client: EA Eng., Sci., & Tech., Inc.
Site: NAS Brunswick
Project number: 29600.35
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TABLE 1. ORGANIC Al'lALYSIS DATA QUALIFIERS

ND or U Indicates a compound on the target compound list (TeL) was analyzed for but not detected. The sample quantitation limit must be
corrected for dilution and, ifa soil sample, for percent moisture. For example, IOU is used for phenol in water ifthe sample fmal volume
is the protocol-specified fmal volume. If a I-to-IO dilution ofthe extract was necessary, the reported limit is (10 x 10 U) or 100 V. For a
soil sample, the value is also adjusted for percent moisture. For example, ifthe sample had 24% moisture and a l-to-1O dilution factor, the
soil sample quantitation limit for phenol (330 U) would be corrected as follows:

Reported limit = (330 U) x elfI D

where: df= dilution factor = 10
D = (100 - % moisture) 1100 (At 24% moisture, D = (l00-24)! 100 = 0.76)
Reported limit = (330 U) x 10/0.76 = 4300 U (rounded totv.·o significant figures)

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

TR or J Indicates an.estimated value. This flag is used under the following circumstances: I) when estimating a concentration for tentatively
identified compounds where a 1:1 response is assumed, 2) when the mass spectral and retention time data indicate the presence of a
compound that meets the volatile and semivolatile GCfMS identification criteria, and the result is less than the CRQL but greater than
zero, 3) when the retention time data indicate the presence ofa compound that meets the pesticide!Arodor identification criteria and the
result is less than the CRQL but greater than zero. Note: the "J" code is not used and the compound is not reported as being identified for
pesticide!Aroelor results less than the CRQL, if the technical judgement ofthe 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 ugiL but a concentration of3 ugiL 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 GeIMS. Single component pesticides with
concentration equal to or greater than 10 ngiuL in the final extract must be conftrmed by GCfMS.

B 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.

E This flag identifies compounds whose concentrations exceed the calibration range ofthe GefMS instrument for that specific analysis. This
flag does not apply to pesticides/PCBs analyzed by GCIEC methods. Ifone or more compounds have a response greater that full scale, the
sample or extract must be diluted and reanalyzed according to the specifications listed in the sow. All such compounds with a response .
greater than full scale should have a concentration flagged with an "E" on Form I for the original analysis. 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 "OL" suffix appended to the sample number.
NOTE: For total xylenes, where three isomers are quantified as two peaks, the calibration range ofeach peak is considered separately; e.g.,
a diluted analysis is not required for total xylenes unless the concentration ofeither peak separately exceeds 200 ugiL.

D 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 Fonn I for the diluted sample, and all
concentration values reported on that Form I are flagged with the "0" flag.

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

N Indicates presumptive evidence ofa 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 ofa TIC, such as chlorinated
hydrocarbon, the N code is not used.

X Other specific flags may be required to properly define the results. Ifused, they are fully described and such description attached to the
Sample Data Summary Package and the Case Narrative. The flags begin by using "X". Ifmore that one flag is required, "Y" and "Z" are
used, as needed For instance, the "X" flag might combine the "A", "B", and "0" flags for some sample.

I
I
I
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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 I and flagged with a "P".
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2. CHAIN OF CUSTODY



-Chain of Custody Record

IrA
EA Laboratories
19 Loveton Circle
Sparks. MD 21152

·(410)771-4920
Fax (410) 771-4407

-----ParamelerslMethod Numbers for Analysis·-

;;;

~I~Date 1 Time

~)-------v .Company Name: P~ Manager~ont?ct:
r C ll«e tf'e.,
!::::Ac. Phone 9/4-5w5 ~ .00 r- \r
Projecl No. Project Nam"1lu.u LJ'J4j.-f It.. r6 ;i ~

;)q .3S 3V1 t.<> {:v ~ \ ~ ;:r
Sample Storage Location: ATO Number: Report/Deliverable,:
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Page of Job 10: q 90 j '* '--'Vv0 (2)7;)5 .
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3. ORGANIC DATA



A. Volatiles
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lA
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

I Matrix: (soillwater)

Sample wUvol:

ILevel: (Iow/med)

% Moisture: not dec.

Client ID No.

Lab File ID: VG71098F.D

Date Received: 6/25/97

Date Analyzed: 7/3/97

SDG No.: _

Lab Sample ID: 9706818

970909

Method: .::.8~02::.::0:..-..- _

Report#:

Case No.: _

WATER

5.0 (g/mL) _.:.:M:::L_

EAENG

ILabName:

Lab Code:

I

1634-04-4 Methyl t-BuM Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 3
100"41-4 EthYlbenzene 1 U

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

I GC Column: ..::D:.::B:..:V~R::.X:....- _

Soil Extract Volume: (uL) (uL)

Q

1.0Dilution Factor: ---'-'-=---
Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

FORM I VOA

ID: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
I
I
I
I
I
I
I
I



1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U

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

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

FORM I VOA

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(uL)

Q

Client ID No.

Lab File ID: VG71099F.D

Date Analyzed: 7/3197

Dilution Factor: _-.:.1~.O:....-_

SDG No.: _

Lab Sample ID: 9706819

Date Received: 6/25/97

970909

Soil Aliquot Volume: _

Method: .:8.::;02:;0:...- _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.45 (mm)

Compound

___Cull

Case No.: _

WATER

_....;5:..:..0"--_ (g/mL) _.:.;.M:.=L_

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Matrix: (soil/water)

Sample wVvol:

Level: (Iow/med)

% Moisture: not dec.

GC Column: ..::D:..:B:..::Vc:..R~X,-- _

Soil Extract Volume:



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

W"latrix: (soillwater)

lIsample wUvol:

l evel: (Iow/med)

o Moisture: not dec.

Client ID No.

SDG No.: _

Lab Sample ID: 9706820

Lab File ID: VG71103F.D

Date Received: 6/25/97

Date Analyzed: 7/4/97

970909

Method: ..;:8~02:..:0,---- _

Report#:

Case No.: _

WATER

5.0 (g/mL) --:M::.:.;L=---

EAENGt ab Name:

abCode:

I

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 o-Xylene 160

~C Column: ..;:D:.:B:..;V'"-R.:.;.X"'--- _

~oil Extract Volume: (uL) (uL)

Q

1.0Dilution Factor: _-:.:.:'-----

Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

FORM I VOA

ID: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
I
I
I
I
I
I
I
I



1634-04-4 Methvl t-Butyl Ether 100 U
71-43-2 Benzene 510 D
108-88-3 Toluene 20000 D
100-41-4 Ethylbenzene 230 D

m&p-Xylenes 930 D
95-47-6 o-Xylene 190 D

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

GC Column: :.:D:.:B:.;V..:..R.::.X'-- _

FORMIVOA

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(uL)

Q

Client ID No.

IMW002DL

SDG No.: _

Lab Sample ID: 9706820DL

970909

Lab File ID: VG71134F.D

Date Received: 6/25/97

Date Analyzed: 7/8/97

Dilution Factor: 100.0

Soil Aliquot Volume: _

Method: 8020
~=------

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.45 (mm)

Case NO.: _

Compound

___(uL)

WATER

_....:5:..c.0o.-_(g/mL) _.:.:.M:.=L_

EA LABORATORIES

EAENG

CAS No

Lab Name:

Lab Code:

Matrix: (soil/water)

Sample wl/vol:

Level: (Iow/med)

% Moisture: not dec.

Soil Extract Volume:



---------- -------

1A
VOLATilE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

I

Matrix: (soil/water)

Sample wUvol:

I level: (Iow/med)

% Moisture: not dec.

Client ID No.

lab File ID: VG71102F.D

Date Received: 6/25/97

Date Analyzed: 7/4/97

SDG No.: _

lab Sample ID: 9706821

970909

Method: ..::8::.:02::0'-- _

Report#:

Case No.: _

WATER

5.0 (g/ml) _.;.;.M",l_

EAENG

IlabName:

lab Code:

I

1634-04-4 Methyl t-Butvl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U

m&p-Xvlenes 1 U
95-47-6 o-Xylene 1 U

I
GC Column: .=D"'B:...:V-'-R::..X'-- _

Soil Extract Volume: (ul)

FORM IVOA

Dilution Factor: _.....:.1:':.0'--_

(ul)

Q

Soil Aliquot Volume: _

Concentration Units:
(ug/l or ug/Kg) ug/l

ID: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
I
I
I
I
I
I
I
I



1634-04-4 MethYl t·Butvi 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 U

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

FORM IVOA

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(uL)

Q

Client 10 No.

Date Analyzed: 7n197

Dilution Factor: _-:;1.:,::0__

Date Received: 6/25/97

SDG No.: _

Lab Sample 10: 9706822

Lab File 10: VG71117F.D

970909

Soli Aliquot Volume: _

Method: ..::8.::;02:.::0~ _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

10: 0.45 (mm)

Case No.: _

WATER

5.0 (g/mL) ---:Mc:.:.;L=---

Compound

____(uL)

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Matrix: (soil/water)

Sample wtIvol:

Level: (Iow/med)

% Moisture: not dec.

Soil Extract Volume:

GC Column: ..=D:..::B:..:;V.;,.R;;..X'-- _



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

I Matrix: (soillwater)

Sample wtlvol:

I Level: (Iow/med)

% Moisture: not dec. Date Analyzed: 7/4/97

Client ID No.

IMW005

Lab File ID: VG71105F.D

Date Received: 6/25/97

SDG No.: _

Lab Sample ID: 9706823

970909

Method: ..::8;::02::.::0'-- _

Report#:

Case No.: _

WATER

5.0 (g/mL) _..:.:M:.::L,--

EAENG

ILabName:

Lab Code:

I

I
GC Column: ..:D:.:B:..;Vc:.R.::.X'-- _

Soil Extract Volume: (uL)

ID: 0.45 (mm) Dilution Factor: _--,-1.",0__

Soil Aliquot Volume: _ (uL)

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1
100-41-4 Ethvlbenzene 1 U

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

I
I
I
I
I
I
I
I
I
I
I
I
I
I

CAS No Compound
Concentration Units:

(ug/L or ug/Kg) ug/L

FORM IVOA

Q



1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 1 U
95-47-6 o-Xvlene 1 U

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

FORMIVOA

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(uLl

Q

Client ID No.

Dilution Factor: _--:.;1.:,::0__

SDG NO.: _

Lab Sample ID: 9706824RE

Lab File ID: VG71169F.D

Date Received: 6/25/97

Date Analyzed: 7/9/97

970909

Soil Aliquot Volume: _

Method: ..::8"'02:..::0'-- _

Reporl#:

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.45 (mm)

Compound

___lull

WATER

_...:5~.0::..-_(g/mL) _:..::M",L_

Case No.: _

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Matrix: (soillwater)

Sample wtIvol:

Level: (Iow/med)

% Moisture: not dec.

GC Column: -=D-=B...:-V~R::;X:...- _

Soil Extract Volume:



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

I Matrix: (soil/water)

Sample wtIvol:

I Level: (Iow/med)

% Moisture: not dec.

Client ID No.

Lab File ID: VG71108F.D

Date Received: 6/25/97

Date Analyzed: 7/4/97

SDG No.: _

Lab Sample ID: 9706825

970909

Method: 8020
~=-----

Report#:

Case No.: _

WATER

5.0 (g/mL) _~M;;;;L,--

EAENG

I Lab Name:

Lab Code:

I

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Elhylbenzene 1 U

m&p-Xylenes 1 U
95·47-6 o-Xvlene 1 U

I GC Column: ..=D:.:B:....·V"'Rc.:;X:.:..... _

Soil Extract Volume: (uL)

FORM I VOA

Dilution Factor: _---:.1;.:.0__

(uLl

Q

Soil Aliquot Volume: _

Concentration Units:
(ug/L or uglKg) uglL

10: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
I
I
I
I
I
I
I
I



1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 2
100-41-4 Ethvlbenzene 1 U

m&p-Xvlenes 1 U
95-47-6 o-Xvlene 1 U

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

FORM I VOA

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(uL)

Q

Client 10 No.

IMW008

Dilution Factor: _--:.:1.:::,0__

Lab File 10: VG71109F.D

Date Received: 6/25/97

Date Analyzed: 7/4/97

SDG No.: _

Lab Sample 10: 9706826

970909

Soil Aliquot Volume: _

Method: ..:8..:;02::..:0'---- _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

10: 0.45 (mm)

Compound

WATER

_....;5"'.0'----_ (g/mL) _.:.:M:..::L,---

Case No.: _

___(uL)

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Matrix: (soil/water)

Sample wtIvol:

Level: (Iow/med)

% Moisture: not dec.

GC Column: ..:D:.:B:..:V:.:.RX~ _

Soil Extract Volume:



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

I Matrix: (soil/water)

Sample wUvol:

I Level: (Iow/med)

% Moisture: not dec.

Client 10 No.

Lab File 10: VG7111 OF.D

Date Received: 6/25/97

Date Analyzed: 7/4/97

SDG No.: _

Lab Sample 10: 9706827

970909

Method: ..::8;::02:.:0~ _

Report#:

Case No.: _

WATER

5.0 (g/mL) _M""L::....-

EAENG

I Lab Name:

Lab Code:

I

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 1 U
95-47-6 o-Xvlene 1 U

I GC Column: ..::D:,:B:.,:V.:..R::..X'-- _

Soil Extract Volume: (uL)

FORM I VOA

Concentration Units:
(ug/L or ug/Kg) ug/L

(uL)

Q

Dilution Factor: _......:.1:,:.0'--_

Soil Aliquot Volume: _

10: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
I
I
I
I
I
I
I
I



1634-04-4 Methyl (-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 U

1A
VOLATILE ORGANICS ANALYSIS OATA SHEET

FORM I VOA

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(uL)

Q

1.0

Client 10 No.

Oilution Factor:
--'=-

Lab File 10: VG71111F.0

Oate Received: 6/25/97

Oate Anaiyzed: 7/4/97

SOG No.: _

Lab Sample 10: 9706828

970909

Soil Aliquot Volume: _

Method: "'8.::.;02::..:0'-- _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

10: 0.45 (mm)

Compound

WATER

_...;5:..c.O=---_ (g/mL) _.:.:.M:.=L_

____(uL)

Case No.: _

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

Soil Extract Volume:

GC Column: "'0c=B:....-V:..;R...;X"- _



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

I Matrix: (soillwater)

Sample wUvol:

I Level: (Iow/med)

% Moisture: not dec. Date Analyzed: 7/3/97

Client 10 No.

IVBLK01

Lab File 10: VG71097F.D

SDG NO.: _

Lab Sample ID: VB707035

Date Received: _

970909

Method: ..::8~02::.:0:...- _

Report#:

Case NO.: _

WATER

5.0 (g/mL) _.:.:M;.::Lc--

EAENG

I Lab Name:

Lab Code:

I

1634-04-4 Methyl t-Butvl 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 U

I
GC Column: .:D:.:B'-'V;.;.R.;:.X"'-- _

Soil Extract Volume: (uL)

FORM I VOA

Dilution Factor: _---:.1.:.:;0__

(uL)

Q

Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

10: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
I
I
I
I
I
I
I
I



1634-04-4 Methvl 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-Xvlenes 1 U
95-47-6 o-Xvlene 1 U

.

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET I

I
I
I
~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(uL)

Q

1.0

Client ID No.

IVBLK02

Dilution Factor: --'-:'::'--

Lab File ID: VG71116F.D

SDG No.: _

Lab Sample ID: VB707075

Date Received: _

Date Analyzed: 7/7/97

970909

Soil Aliquot Volume: _

Method: -"8"'02"'0'-- _

Report#:

Concentration Units:
(ug/L or ug/Kg) ug/L

FORM I VOA

ID: 0.45 (mm)

Compound

___(uL)

WATER

_~5.:.::.0_(g/mL) ---,M""L=---

Case NO.: _

CAS No

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Matrix: (soil/water)

Sample wVvol:

Level: (Iow/med)

% Moisture: not dec.

GC Column: -=D:.=B;.:.V.:..;R.:..;X _

Soil Extract Volume:



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EA LABORATORIES

I Matrix: (soil/water)

Sample wtIvol:

I Lever: (Iow/med)

% Moisture: not dec. Date Analyzed: 7/9/97

Client ID No.

IVBLK03

Lab File ID: VG71161F.D

SDG No.: _

Lab Sample ID: VB707094

Date Received: _

970909

Method: 8020..;;.;;;.;:-=-------

Report#:

Case No.: _

WATER

5.0 (g/mL) ----'M.:.;,:L=___

EAENG

ILabName:

Lab Code:

I

1634·04·4 Methyl t-Butyl Ether 1 U
71-43·2 Benzene 1 U
108·88·3 Toluene 1 U
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 1 U
95·47-6 o-Xvlene 1 U

I
GC Column: ..:D:,:B:..;V;.;.R.;;.X"- _

Soil Extract Volume: (uL) (uL)

Q

1.0Dilution Factor:
-...;.:..:,.-

Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

FORM I VOA

ID: 0.45 (mm)

CompoundCAS NoI
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

B. TPH-Gas



lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Lab Name: EA LABS Contract:NEW BRUNSWICK

-----------------TPH _

Matrix: (soil/water)WATER

(low/med) LOW

I
I
I
I
I
I
I
I
I
I
I
I
I

Q

Iu

3/90

25

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

SAS No: SDG No:

Lab Sample ID: 9706818

ML Lab File ID: VD4J300

Date Received: / /

Date Analyzed: 07/07/97

Dilution Factor: 1(mm)

(uL)

FORM I

5.0 (g/mL)

COMPOUND

ID:0.53

Case No:4217Lab Code: EAENG

CAS NO.

Level:

Sample wt/vol:

% Moisture: not dec.

GC Column:RTXl

Soil Extract Volume:



VOLATILE

Date Analyzed: 07/07/97

I
I

Lab Name: EA LABS

ILab Code: EAENG Case

Matrix: (soil/water)WATER

IsamPle wt/vol: 5. 0

Level: (low/med) LOW

11% Moisture: not dec.

(g/mL) ML Lab File ID:

Date Received:

VD4J301

/ /

GC Column:RTXl ID:0.53

IIsoil Extract Volume:

(rom)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

-----------------TPH. __

I
I
I
I
I
I
I
I
I
I
I
I
I

CAS NO. COMPOUND

FORM I

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

25

Q

3/90



FORM I VOA 3/90

lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

MW002
Lab Name: EA LABS Contract: NEW BRUNSWICK

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

Matrix: (soil/water) WATER Lab Sample ID: 9706820

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

10

VD4J316

24000

Lab File ID:

Date Received: / /

Date Analyzed: 07/08/97

Dilution Factor:

Soil Aliquot Volume:

-----------------TPH __

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTXl ID:0.53 (rom)

Soil Extract Volume: (UL)

CAS NO. COMPOUND



VOLATILE

Date Received: / /

Date Analyzed: 07/07/97

I
I

Lab Name: EA LABS

I Lab Code: . EAENG Case

Matrix: (soil/water)WATER

I Sample wt/vol: 5.0

Level: (low/med) LOW

I % Moisture: not dec.

(g/mL) ML Lab File ID: VD4J315

I
GC Column:RTXl ID:0.53

Soil Extract Volume:

(mm)

(UL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

-----------------TPH, __

I
I
I
I
I
I
I
I
I
I
I
I
I

CAS NO. COMPOUND

FORM I

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

25

Q

3/90



Date Received: / /

Date Analyzed: 07/07/97

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L I

I
I
I
I
I

1

Q

VD4J304Lab File ID:Sample wt/vol: 5.0 (g/mL) ML

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTXl ID:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND

-----------------TPH 25 U

FORM I VOA 3/90

I
I
I
I
I
I
I
I
I
I
I



VOLATILE

Date Received: / /

Date Analyzed: 07/07/97

I
I

Lab Name: EA LABS

IILab Code: EAENG Case

Matrix: (soil/water)WATER

IIsamPle wt/vol: 5.0

Level: (low/med) LOW

11% Moisture: not dec.

(g/mL) ML Lab File ID: VD4J305

I
GC Column:RTXl ID:0.53

Soil Extract Volume:

(rom)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

-----------------TPH~· __

I
I
I
I
I
I
I
I
I
I
I
I
I

CAS NO. COMPOUND

FORM I

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

32

Q

3/90



lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

MW006
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

Date Received: / /

Date Analyzed: 07/07/97

-----------------TPH __

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

Q

1

Iu

3/90

25

VD4J307

Dilution Factor:

Lab File ID:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOAFORM I

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTXl ID:0.53 (rom)

Soil Extract Volume: (UL)

CAS NO. COMPOUND



VOLATILE
lA EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

MW007
Contract: NEW BRUNSWICK

No:4217 SAS No: SDG No:

Lab Sample ID: 9706825

Date Received: / /

Date Analyzed: 07/07/97

I
I

Lab Name: EA LABS

I,Lab Code: EAENG Case

Matrix: (soil/water)WATER

ItsamPle wt/vol: 5.0

Level: (low/med) LOW

11% Moisture: not dec.

(g/mL) ML Lab File ID: VD4J308

I
GC Column:RTXl ID:0.53

Soil Extract Volume:

(mm)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

-----------------TPH, __

I
I
I
I
I
I
I
I
I
I
I
I
I

CAS NO. COMPOUND

FORM I

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

25

Q

lu

3/90



lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

MW008
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

Date Received: / /

Date Analyzed: 07/07/97

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

1

Q

Iu

3/90

25

VD4J309Lab File 10:

Dilution Factor:

VOAFORM I

-----------------TPH __

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTXl ID:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



Lab Sample ID: 9706827

Date Received: / /

Date Analyzed: 07/07/97

SDG No:

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

EPA SAMPLE NO.

MW009

VD4J310Lab File ID:

SAS No:

Contract:NEW BRUNSWICK

ML

Lab Name: EA LABS

I Lab Code: EAENG Case No:4217

Matrix: (soil/water)WATER

l'samPle wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

I % Moisture: not dec.

I
I

-----------------TPHo __

I
GC Column:RTXl

Soil Extract Volume:

FORM I 3/90

(uL)

1

Q

Iu25

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

(mm)

(uL)

COMPOUND

ID:0.53

CAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Lab Name: EA LABS Contract:NEW BRUNSWICK

Lab Code: EAENG Case No:42l7 SAS No: SDG No:

Matrix: (soil/water)WATER Lab Sample ID: 9706828

FORM I VOA 3/90

Date Analyzed: 07/07/97

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q I

I
I
I
I
I
I
I
I
I
I
I
I

1

/

28

/

VD4JJllLab File ID:

Dilution Factor:

Date Received:

-----------------TPH, __

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTXl ID:0.53 (rom)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



SOG No:

Lab Sample ID: VB70707l

Date Received: / /

Date Analyzed: 07/07/97

Contract:NEW BRUNSWICK

EPA SAMPLE NO.

VBLKOl

VD4J298Lab File ID:

SAS No:

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

I
I

Lab Name: EA LABS

I Lab Code: EAENG Case No:42l7

Matrix: (soil/water)WATER

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

Level: (low/med) LOW

I % Moisture: not dec.

GC Column:RTXl ID:0.53

I Soil Extract Volume:

(mm)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

-----------------TPH, __

I
I
I
I
I
I
I
I
I
I
I
I
I

CAS NO. COMPOUND

FORM I

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

25

Q

Iu

3/90



I
I'
I.
I
I
I
I
I,
I
I
I
I
I
I
1
I
I
I

C. TPH-Fue1 Oil



C. TPH-Diesel

I
'I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



3/90

Q

U50

CONCENTRATION UNITS:

(ug/L or ug/Kg) ~U~G~/L,--_

FORM I SV-1

COMPOUND

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

SB-FFo:03..M\'ie

CAS NO.

[. 1 DIESEL RANGE ORGANICS

Lab Name: EA LABS Contract: BRUNSWIC As~-~F-r)§-,"()i!~

Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.: 1/;-t/go/i7
Matrix: (soiUwater) WATER Lab Sample ID: 9706818

Sample wtIvol: 1000 (g/ml) ML Lab File ID: SW3R021 F.D

Level: (Iow/med) LOW Date Received: 06/25/97

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/14/97

Injection Volume: 1.0 (uL) Dilution Factor: __1~.0~ _

GPC Cleanup: (YIN) N pH:

I
I
I
I'
I
I
I
I
I
I
I,
I
I
I
I
I
I
I



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

N ASB·FF-03·MWOO I
Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.:

Matrix: (soillwater) WATER Lab Sample ID: 9706819

Sample wtIvoJ: 1000 (g/ml) ML Lab File ID: SW3R022F.D

Level: (low/med) LOW Date Received: 06125/97

% Moisture: decanted:(Y/N) N Date Extracted: 07/01/97

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/14/97

Injection Volume: ~ (uL) Dilution Factor: -'.1:..:.0 _

GPC Cleanup: (YIN) N pH:

CAS NO.
CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) .::.U.:::G/..,L__
~------

L- I DIESEL RANGE ORGANICS 230

FORM I SV·1

Q

3/90

I
I
I
'I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



1B EPA SAMPLE NO,
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET I ~

rJ ASB-FF-Q3-MWO .~
Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970909 SAS No,: SDG No.:
----

Matrix: (soillwater) WATER Lab Sample 10: 9706820

Sample wtIvol: 1000 (g/ml) ML Lab File 10: SW3R025F.D

Level: (Iow/med) LOW Date Received: 06/25/97

% Moisture: decanted:(Y/N) N Date Extracted: 07101/97

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/15/97

Injection Volume: 1.0 (uL) Dilution Factor: --:1:--:.0'-- _

GPC Cleanup: (YIN) N pH:

'----- 1 DIESEL RANGE ORGANICS

I

.'
I
t
I

•
I
I
I
I
I
1
I
I
I
I
I
'.
I

CAS NO. COMPOUND

FORM I SV-1

CONCENTRATION UNITS:

(ug/L or ug/Kg) -=U-=G:--:/L=----__

2900

Q

E

3/90



I
'I
I
'I
I
I
I
I
t
I
I,
I
I
I
I
I
I
I3/90

Q

D3000

Lab Sample ID: 9706820DL

Lab File ID: SW3R045F.D

Date Received: 06/25/97

Date Extracted: 07/01/97

Date Analyzed: 07/15/97

Dilution Factor: 3.0

CONCENTRATION UNITS:

(ug/L or ug/Kg) -=.U-=.G/c.::L__

FORM 1SV-1

COMPOUND

______1 DIESEL RANGE ORGANICS

CAS NO.

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

tV SB-FF-Q3-MWD DL-
Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.:

Matrix: (soillwater) WATER

Sample wtlvoJ: 1000 (g/mJ) .:::Me::-L__

Level: (Iow/med) -=LO-=W:..:-~_

% Moisture: decanted:(Y/N) N

Concentrated Extract Volume: 1000 (uL)

Injection Volume: 1.0 (uL)

GPC Cleanup: (YIN) N pH:



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

tV ASB-FF-03-MWltO 3
Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9706821

Sample wtlvol: 1000 (g/ml) ML Lab File ID: SW3R026F.D

Level: (Iow/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--C:: _

GPC Cleanup: (YIN) N pH:

3/90

Q

FORM I SV-1

CAS NO.
CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) UGIL-=--===---
[ 1 DIESEL RANGE ORGANICS 180

I
I
I
I
I
I
I
I
I
I
I,
I
I
I
I
I
I
I'



I
I
I
I
I
I
I
I
I
I
I,
I
I
I
I,
I
il3190

Q

Lab Sample ID: .:.9.:..-70:..:6-=8.::.22=----__

Lab File ID: SW3R029F.D

Date Received: -=0.::6/.::25.::/.::97'-----__

Date Extracted: .:.0.:..:7/..:.0.:..:1/.::97'-----__

Date Analyzed: 07/15/97

Dilution Factor: 1.0

N

FORM I SV-1

WATER

1000 (g/ml) :..:.:M.::L__

LOW

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

tV ASB-FF-03-MW01J Lj
EA LABS Contract: BRUNSWIC

EAENG Case No.: 970909 SAS No.: SDG No.:

CAS NO.

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) .::U.::G/~L__

~-----I DIESEL RANGE ORGANICS 56 ---

Lab Name:

Lab Code:

Matrix: (soillwater)

Sample wtIvol:

Level: (Iow/med)

% Moisture: decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

Injection Volume: 1.0 (uL)

GPC Cleanup: (YIN) N pH:



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

3/90

Q

'03·MW005

D/isrWICs

COMPOUNDCAS NO.

FORM I SV-1

CONCENTRATION UNITS:

(ug/L or ug/Kg) .=U-=.G/:..::L__

[. I:::i€~1~g~C~2~8~D~JE~~~J====== 320
J)/~ f2IW3l'

Lab Name: ~EA~LA~B~S Contract: 970909

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

Matrix: (soillwater) WATER Lab Sample 10: 9706823DUP

Sample wtIvol: 1000 (g/ml) ML Lab File 10: SX4G646F.D

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

% Moisture: decanted:(Y/N) N Date Extracted: 07/17/97

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/22197

Injection Volume: 1.0 (uL) Dilution Factor: 1.0
~----

GPC Cleanup: (YIN) N pH:

I
I
I
I
I
I,

I
I

"I
I
I
I
I
I
I
I
I
r



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

. rJ ASB-FF-Q3-MWOO 10
Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample 10: 9706824

Samplewtlvol: 1000 (g/ml) ML Lab File 10: SW3R031F.D

Level: (Iow/med) LOW Date Received: 06/25/97

% Moisture: decanted:(Y/N) N Date Ex1racted: 07/01/97

Concentrated Ex1ract Volume: 1000 (uL) Date Analyzed: 07/15/97

Injection Volume: ~ (uL) Dilution Factor: -'.1:.:::.0 _

GPC Cleanup: (YIN) N pH:

______ 1 DIESEL RANGE ORGANICS

CAS NO. COMPOUND

FORM I SV-1

CONCENTRATION UNITS:
(ug/L or ug/Kg) -"U""G:::/L _

58
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1B EPA SAMPLE NO,
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 1 I

ASB-FF.Q3-MWOC 1-
Lab Name: . EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9706825

Sample W1ivol: 1000 (g/ml) ML Lab File ID: SW3R032F.D

Level: (Iow/med) LOW Date Received: 06/25/97

% Moisture: decanted:(Y/N) N Date Ex1racted: 07/01/97

Concentrated Ex1ract Volume: 1000 (uL) Date Analyzed: 07/15/97

Injection Volume: 1.0 (uL) Dilution Factor: ..:.1:.::.0~~~_

GPC Cleanup: (Y/N) N pH:

[------1 DIESEL RANGE ORGANICS 100

,I

J
I
I
I
I
I
I,
I
I
I
I
I
I
I
I

••
I
r

CAS NO.
CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) .=U.=G:..::/L__

FORM I SV-1

Q

3/90
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Q

FORM I SV-1

CAS NO.

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) ..::.U.:=::G/..::.L__

,----------1 DIESEL RANGE ORGANICS 140 ----,

1B EPA SAMPLE NO,
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET I f3

NASB-FF-Q3-MWO '
Lab Name: EA LABS Contract: BRUNSWIC

Lab Code: EAENG Case No,: 970909 SAS No,: SDG No,:

Matrix: (soil/water) WATER Lab Sample 10: 9706826

Sample wtIvol: 1000 (g/ml) ML Lab File 10: SW3R033FD

Level: (Iow/med) LOW Date Received: 06125/97

% 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: (YIN) N pH:



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

o'.l ASB-FF-03-MWO '1
Lab Name: EA LABS Contract: BRUNSWlC·

Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample 10: 9706827

Sample wtIvol: 1000 (g/ml) ML Lab File 10: SW3R034F.D

Level: (Iowlmed) 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:.c.0 _

GPC Cleanup: (YIN) N pH:

[ 1 DIESEL RANGE ORGANICS 52

I
I
-I
I
I
I
I
I
I
I
I
I
I
I
I,
'I
I
I
I

CAS NO.
CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) UGIL-=-==---

FORM I SV-1

Q

3/90
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Q

140

CONCENTRATION UNITS:

(ug/L or ug/Kg) .:::U-=Gc..::/L=---__

Date Received: 06/25/97

N Date Extracted: 07/01/97

Date Analyzed: 07/15/97

Dilution Factor: 1.0

FORM I SV-1

COMPOUND

I DIESEL RANGE ORGANICS

CAS NO.

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

Lab Name: EA LABS Contract: BRUNSWIC~ ASB-FF.Q3-MWXO I
Lab Code: EAENG Case No.: 970909 SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample 10: 9706828

Sample wtIvoJ: 1000 (g/ml) ML Lab File 10: SW3R035F.D

Level: (Iow/med) .:::L.:::O-'-W=---_

% Moisture: decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

Injection Volume: 1.0 (uL)

GPC Cleanup: (YIN) N pH:



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

3/90

Q

TB707173

CONCENTRATION UNITS:

(ug/L or ug/Kg) -=U-=G-=/L'-----_

FORM I SV-1

COMPOUNDCAS NO.

Lab Name: -=EA~LA~B:::,S Contract: 970909

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

Matrix: (soillwater) WATER Lab Sample 10: TB707173

Sample wtIvol: 1000 (g/ml) ML Lab File 10: SX4G640F.D

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

% Moisture: decanted:(Y/N) N Date Extracted: 07/17/97

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/22197

Injection Volume: ~ (uL) Dilution Factor. 1.0
-'.:..::..._--

GPC Cleanup: (Y/N) N pH:

I
I
I
I
I
I
I
I,

I
I
I
I
I
I
I
I
I
I
I
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Appendix E

Laboratory Report
Microbial Enumeration Study



Curt:

Comments:

Facsimile Cover Sheet Technologies, Inc.

re: BioRenewal Job Code BMV

NOTICE: Ihis facsimile is intended only for the
addressee shown below ood maY contain
confidential or privileged information. lfthe
recipient of this material is not the intended
recipient or if you have received this
transmission in error. please notify us
immediately by telephone and return the
original material to BioRenewal Technologies
at the below address via U.S. Postal Service.
Thank you for your cooperation.

BioRenewal

If there Is a problem with this transmission,
please call (608) 276-8980

Curt Varner
EA Engineering
914/565-8100
914/565-8203

29-Jul-97

M. Lynn Haugh
BioRenewal Technologies, Inc.
608/ 276-8980
608/ 273-6989

10

To:
Company:
Phone:
Fax:

From:
Company:
Phone:
Fax:

Date:
Pages (incl
cover):

I
I
I
I

I
I
I
I

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

1he Faraday Center. 2800 South Fish Hatchery Rd • Madison. WI 53711. (608) 276-8980. Fax: (608) 273-<>989

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
Fann site located in Brunswick, ME (project number 29600.35.3626). The invoice and chain-of-custody
for ihis project will accompany a confirmation copy sent via mail.

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 future.

Analytical results
Invoice
Chain-of-custody

Enclosures:

I
I
I
I
I
I
I
I
I
I
I



Site Information

BioRenewal Technologies, Inc.
Bio-Analytical Summary Report
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Site Name
Location
Consultant
Proj. Contact
Project Ref 10

Contaminant

NASB Fuel Farm
Brunswick, ME
EA Engineering
Curt Varner
29600.35.3626

Kerosene

Page 1 of 3

Date received
Date of this report
BioRenewal Job Code

Number of soil samples

Number of gw sampies

Job Code: BMV (Part 1)

26-Jun-97
28-Jul-97
BMV (Part 1)

o
8

HSI7BMV1.XLS



I BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

I
Microbial Data Summary

I Groundwater Samples

I
Total populations

SamplelD Mean Low High

WP-A 1.2E+03 1.1E+03 1.3E+03

1 WP-B 2.7E+05 2.3E+05 3.2E+05

WP-C 8.0E+04 7.2E+04 8.8E+04

WP-D 8.3E+04 7.4E+04 9.1E+04

1WP-E 5.6E+06 5.0E+06 6.3E+06

WP-F 5.9E+06 5.3E+06 6.6E+06

I
WP-G 1.2E+06 1.lE+06 1.3E+06

WP-H 3.6E+06 3.1E+06 4.1E+06

1Groundwater Samples
Degrader populations

1SamplelD Mean Low High

WP-A 2.2E+02 1.8E+02 2.7E+02

WP-B 4.3E+04 3.7E+04 4.9E+04

1WP-C 2.8E+04 2.4E+04 3.3E+04

WP-D 1.4E+04 1.3E+04 1.5E+04

1
WP-E 8.9E+05 8.1E+05 9.8E+05

WP-F 5.2E+06 4.5E+06 5.8E+06

WP-G 2.9E+05 2.3E+05 3.5E+05

I
WP-H 2.0E+05 1.6E+05 2.4E+05

Job Code; BMV (Part 1)

All values In c1u1m1.

Low and high indicate 95% confidence range

1.0E+Ol 1.0E+02 1.0E+03 1.OE+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09

1II11I1 I I

III I
illlill

III1I11 I

I III • i
'111111

1111111 I
1111111

Low and high Indicate 95% confidence range

1.0E+Ol 1.OE+02 1.0E+03 1.0E+04 1.0E+OS 1.0E+06 1.0E+07 1.0E+08 1.0E+09

lillt 111I

f-
I

I II m
Illilll

I m I111111 I
'." ... '. ' .... " "

1
1

Degrader Media Temp. Growth DOF** Percent

SamplelD Carbon source % Carbon (vlv) (Celelus) Conditions Total Degrader Degraders

WP-A kerosene 1.0 22 Aerobic 9 9 18%
WP-B kerosene 1.0 22 Aerobic 4 4 16%
WP-C kerosene 1.0 22 Aerobic 4 4 35%
WP-D kerosene 1.0 22 Aerobic 4 9 17%
WP-E kerosene 1.0 22 Aerobic 4 4 16%
WP-F kerosene 1.0 22 Aerobic 4 4 87%
WP-G kerosene 1.0 22 Aerobic 9 9 23%
WP-H kerosene 1.0 22 Aerobic 4 9 6%I. cluJml ~ cclony forming umts per ml 01 groundwaler

•• OOF::: Degrees of freedom is number 01 replica1es minus one. This parame1er is used in caln.dation of 95% confidence inlervals.

1

1Assay conditions

I
1

Page 2 of 3 HSI78MV1.XLS



I BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Job Code: BMV (Part 1)

I Nutrient Conditions All results reported as parts per million (ppm) unless otherwise Indicated.

10000010000

• NH4-N D Avail. P

Log ppm

100 1000

DTKN

10

!ftj TOC

0.1
Avail PNH4·NTKN ,

1 11111111

II
WP-A <0.1 1.5 <0.1 <0.1 11I111111

WP-B 45 18.1 3.7 <0.1 I I I1I11I11 1 II

IWP-C 20 3.8 0.5 <0.1 I I I1I11111 II

1III11111 I IIWP-D 11 2.1 <0.1 <0.1

IIIII1WP-E 65 1.5 0.2 0.1 ~IIIIIIII

II

1IIII1IIWP-F 18 0.9 <0.1 <0.1 11II11111

111111111 I
,

WP-G 30 2.5 0.2 <0.1 ~IIIIIIII

WP-H 35 4.1 <0.1 <0.1 11I111111 II III I.Total Organic Carbon

lather Analyses and Calculations

I
I
I
I

I
I

I
I

Standard Nutrient Panel

Sample 10 TOC'

Total CEC

Fe meqilOOg

NR NR

NR NR

NR NR

NR NR

NR NR

NR NR

NR NR

NR NR

WP-A n/a 1.5 <0.1 n/a 7.7 0.7 <0.05 NR

WP-F nla 0.9 20 n/a 6.1 59.0 2.90 NR

I WP-G n/a 2.3 13 n/a 6.1 120.0 <0.05 NR

WP-H n/a 4.1 9 n/a 5.9 53.0 <0.05 NR

I
WP-D n/a 2.1 5 n/a 6.0 6.4 1.10 NR

WP-E n/a 1.3 50 650 5.8 9.5 <0.05 NR

I WP-B n/a 14.4 3 n/a 6.1 5.1 <0.05 NR

WP-C n/a 3.3 6 n/a 6.3 0.8 <0.05 NR

I ,rr.if~~~t.~i.~it,:~~t:ltfo~:~~I~~~:::::::::::::::::~;:;;::::::::::~~::::::::::::::::1:r:J
I % Organic' Calculated Ra1ios Su Ifate# Nitrate## Avail.

sample 10 Maner TON" C:N C:P pH (as 504) Cas N) K

Sources: Naturally Occurring Biodegradalion as a Remedial Action Oplion for Soil Con1aminalion: Interim Guidance (Revised), 1994.

I
In-si1u Bioremedia1ion: When Does it Work? B. Rinman. Ed., National Academy of Sciences, 1993. p 117.

~ :- Estimated % organic mat1er - See Methods.

u = To1al Organic Nilrogen (Calculaled as Tala! Kjeldahl Nilrogen (TKN) minus ammonium nilrogen).

NR ~ Not requested. # = EPA method 300.0I nla ~ Not applicable. ## = EPA method 300.0

Page 3 of 3 HSl7BMV1XL5

I



Site Information

BioRenewal Technologies. Inc.
Bio-Analytical Summary Report

I
I

Site Name

I Location
Consultant
Proj. Contact

I
Project Ref ID
Contaminant

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

NASB Fuel Farm
Brunswick, ME
EA Engineering
Curt Varner
29600.35.3626
Kerosene

Page 1 of 3

Date received
Date of this report
BioRenewal Job Code

Number of soil samples
Number of gw samples

Job Code: BMV (Part 2)

26-Jul & 27-Jul-97
28-Jul-97
BMV (Part 2)

o
8

HSI78MV2.xLS



I I I I Inl I I II II I
I I IDI III I I II II

I II I III IIII II
I I 1,1

I I I mI II 1111 II,I. ,

II I I I m II I II III1I1 I IIII
I I I II I I I IIII111 11110 Illi!! III i III
I I II III I II1III I I I I II II illill IIIIIII 11 1'1'1 III IIIIIIii'... ...... ,.',-" ....... '..'."" ",' " , " '" , .",,, " " ... "

! I I I II
I I I I II

I II I Ii I II I
II II I I IIWI I. I
IIII I I II II I I1III II

I I I I m I I
I I I
I I I

All values in cluiml'

Job Code: BMV (Part 2)

Low and high Indicate 95% confidence range

1.0E+Ol 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09

Low and high indicate 95% confidence range

1.0E+Ol 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+OB 1.0E+09

BioRenewal Technologies. Inc.
Bio-Analytical Summary Report

Microbial Data Summary

Groundwater Samples
Total populations

SamplelD Mean low High
WP·1 4.7E+06 4.1E+06 5.3E+06

Wp·J 3.6E+05 3.1E+05 4.1E+05

Wp·K 6.3E+05 5.6E+05 7.0E+05

Wp·L 6.6E+05 5.9E+05 7.5E+05

Wp·M 1.1E+06 1.0E+06 1.2E+06

Wp·N 5.8E+05 5.1E+05 6.5E+05

WP·O 1.4E+07 1.3E+07 1.5E+07

WP·P 1.4E+06 1.3E+06 1.5E+06

Groundwater Samples
Degrader populations

SamplelD Mean Low High
WP·, 3.0E+05 2.5E+05 3.5E+05

Wp·J 4.9E+04 4.3E+04 5.6E+04

Wp·K 9.4E+04 8.4E+04 1.0E+05

Wp·L 1.0E+05 9.3E+04 1.1 E+05

Wp·M 5.3E+05 4.7E+05 6.0E+05

Wp·N 8.2E+04 7.4E+04 9.1E+04

WP·O 9.4E+06 8.5E+06 1.0E+07

WP·P 3.6E+05 3.4E+05 3.9E+05

Degrader Media Temp. Growth DOF" Percent
SamDlelD Carbon source % Carbon (vlv) (Celcius) Conditions Total Dearader Degraders
Wp·1 kerosene 1.0 22 Aerobic 4 4 6%
Wp·J kerosene 1.0 22 Aerobic 4 4 14%
Wp·K kerosene 1.0 22 Aerobic 4 9 15%
Wp·L kerosene 1.0 22 Aerobic 3 4 15%
Wp·M kerosene 1.0 22 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%I .cfulml = colony fonnlng umls per OIl of groundwater

•• DOF = Degrees of freedom is number 01 replicates minus one. This parameter is used in calQJlation of 95% confidence intervals.

I
I
I
I
I
I
I
I
I
I
I
I
I Assay conditions

I
I

I
I
I

Page 2 of 3 HSI7BMV2.xLS



I BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Job Code: BMV (Part 2)

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

I
Standard Nutrient Panel Log ppm

0.1 1 10 100 1000 10000 100000
Sample 10 TOC· TKN NH4·N Avail. P

I WP-I 48 4.7 <0.1 <0.1

I WP-J 32 3.0 0.3 <0.1

I WP-K 32 5.3 0.4 <0.1

I
WP-L 33 3.1 1.5 <0.1

WP-M 70 7.4 0.3 <0.1

I
WP-N 70 7.0 0.4 <0.1

I WP-O 14 5.5 <0.1 <0.1

I WP-P 10 3.3 <0.1 <0.1
.. Total Organic Carbon

I Other Analyses and Calculations I
~TOC DTKN • NH4-N o Avail. P

I

I ,:rr.~~~~~~;~~t'~~;9.~t~~:h:~':~~~::::::::::::::j:'i~;j:::::::::1~::::::::::::::::tv:::::j
I % Organic· Calculated Ratios Sulfate# Nltrate## Avail. Total CEC

Sample 10 Matter TON" C:N C:P pH (as 604) (as N) K Fa mao/1OOg

WP-I n/a 4.7 10 n/a 5.8 50.0 <0.05 NR NR NR

I WP-J n/a 2.7 12 n/a 5.8 7.2 <0.05 NR NR NR
WP-K n/a 4.9 7 n/a 5.5 3.0 <0.05 NR NR NR

I
WP-L n/a 1.6 21 n/a 5.3 22.0 <0.05 NR NR NR
WP-M n/a 7.1 10 nla 6.2 5.2 0.08 NR NR NR
WP-N n/a 6.6 11 n/a 5.9 29.0 0.06 NR NR NR

I WP-O n/a 5.5 3 n/a 5.9 30.0 0.05 NR NR NR
WP-P n/a 3.3 3 n/a 5.9 320.0 2.30 NR NR NR

I
HSI7BMV2.XLS

# = EPA method 300.0
## = EPA method 300.0

Page 3 of 3

Sources: Naturally Ocaming Biodegrada1ion as a Remedial Aclion Oplion for Soil Contamina1ion: Interim Guidance (Revised), 1994.

I
In-r.ilu Bioremedia1ion: When Does it Work? B. Ait1man, Ed .. Nalional Academy of Sciences. 1993. p 117.

• = Eslima1ad % organic maner - See Methods.

** = Tolal Organic Ni1rogen (Calcula1ed as Total Kjeldahl Ni1rogen (TKN) minus ammonium nitrogen).

NA = Nol requested.I n1a'" Nol applicable.



BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

I
I Site Information

Job Code; BMV (Part3)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Site Name
Location

Consultant
Proj. Contact
Project Ref 10
Contaminant

NASB Fuel Farm
Brunswick, ME
EA Engineering
Curt Varner
29600
Kerosene

Page 1 of 3

Date received
Date of this report
BioRenewal Job Code

Number of soil samples
Number of gw samples

27-Jun-97
28-Jul-97
BMV (Part 3)

o
3

HSI7BMV3.xlS



Job Code: BMV (Part3)

All values in cfulrrI·

Low and high indicate 95% confidence range

1.0E+02 1.OE+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09

Low and high Indicate 95% confidence range

1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09

IIII1I1 I1I1II1 I III1111

I I I fI II
1\\111\ r--

I I
I

r--
-

I
III I I

III I I I I II I
" ...,..,,, .. ,

Ul II 10011 II
I ! I II

II l I I
I I I

I,
1111111

1.0E+Ol

1.0E+Ol

High

1.8E+05

8.5E+05

4.0E+04

Low

2.9E+04

1.6E+05

6.8E+05

Mean

3.4E+04

1.7E+05

7.6E+05

Assay conditions

BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Microbial Data Summary

Degrader Media Temp. Growth DOF*· Percent

SamplelD Carbon source % Carbon (vtv) (Celcius' Conditions Total Dearader Degraders

WP-Q kerosene 1.0 22 Aerobic 9 9 8%
WP-R kerosene 1.0 22 Aerobic 3 9 46%
WP-S kerosene 1.0 22 Aerobic 3 3 64%

SamplelD

WP-Q

WP-R

WP-S

Groundwater Samples
Degrader populations

SamplelD Mean Low High

WP-Q 4.3E+05 3.8E+05 4.9E+05

WP-R 3.7E+05 3.1E+05 4.4E+05

WP-S 1.2E+06 1.1E+06 1.3E+06

Groundwater Samples
Total popUlations

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Page 2 013

I .clu/ml' colony formIng unots per ml of groundwafer

•• OOF = Degrees 01 freedom is number of replicates minus one. This parameter is used in calculation 0195% confidence intervals.

I
I
I

HSI78MV3.xLS



I
I

BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Nutrient Conditions

Job Code: BMV (Part3)

All resulls reported as parts per million (ppm) unless otherwise Indicaled.

100000100001000

• NH4-N 0 Avail. P I

Log ppm

10010

DTKNI i1!JiITOC

0.1
Avail PNH4 NTKN

Total Organic Carbon

Standard Nutrient Panel

-

~IIIIII rIn I

WP-Q 24 4.0 0.2 <0.1 I

WP-R 27 3.1 0.2 <0.1 ~IIIIIIIIIIIIIIII

IWP-S 13 2.5 0.2 <0.1 ~ ,

.

Sample 10 TOC'
.

I
lather Analyses and Calculations

I
I

I
I
I

I
I

I % Organic· calculated Ratios Sulfate# Nltrate## Avail. Total CEC
Sample 10 MaUer TON" C:N C:P pH (as S04) (as N) K Fe meqi100g

I
WP-Q nla 3.8 6 nla 6.1 45.0 <0.05 NR NR NR
WP-R nla 2.9 9 nla 6.1 51.0 0.13 NR NR NR
WP-S nla 2.3 6 nla 5.7 30.0 <0.05 NR NR NR

I
I

I rG~id;ii'~'~"p~'bi'i~h'~d'Th~;~'hh~id~~"""""""··························C·;t.i················c;p..·····]
i:0.i~j?~p.iJj~i~:;~i::~~~:~:~~~;~:::::::::::::::::::::::::::::::::~:~i9.;::::::::::::~:O'::::::::::::::::::i:?O':::::::;
L~?\:I.J.I".?.~~.~.Y..~.!..~.c.i~.n.".~~ f3.~I~~: § }9. 1

# = EPA method 300.0
## = EPA method 300.0

I
Sources: Nalurally Ocrorring Biodegradalion as a Remedial Action Op1ion for Soil Con1amina1ion: Interim Guidance (Revised), 1994.

In-si1u Bioremedia1ion: When Does i1 Wor1<?, B. Rittman, Ed., Na1ional Academy of Sciences, 1993. p 117.

= Est/malad % organic matter - See Methods.

.... = Total Organic Nitrogen (Calcula1ed as To1a1 Kjaldahl Nilrogen (TKN) minus ammonium ni1rogen).

I
NR = Not requested.

nla = Nol applicable.

Page 3 of 3
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--------------/-2----f !
0 t . Chain-ot-Custody

Contact person f Kr. t1;~ Krfkamp,er tvr fKrIlL( Svt' C/..Jer----.,....----...,....--..-.,....-------.,....-.,....-,-,
Project name 1J/l1- SI) :!?l 1M"" Pr~ect # 'Z'«:,Ot?, ~RequElsted analyses (,f)

Project location IJ~ 12 rVIlI~j'LK. t11A.1~ Q:
(City) (state) t J..

Site contaminant * TP--1 uSe iV'.;>fV\ <,fl1.t.C.'?.c.fM l~i_ C'._

(Used in test for degrader microbial populations, give ratios if applicable, e.g. 50:50, gasolin .diesel) ~ 8g
* . 3.,,;:~

If ~vall~ble, a sample of free product is preferred for use as the carbon source for enumerating the degrader c : r:-

microbIal populations. Free product included? 0 yes '"No .!!I l #po.. ~olJ

I I N'E
. ;.;:./ (,1') (#) ~i ~

.~. Lao}USf,:~? en Q) • • "8 ~ s
, .. ;<,,-,.'+ '..:", 1",,;- 15 I;: Sample ~ Ia; 15 Additional S P ~

Sample 10 I', .0r'r-.". Date TIme en Cl depth .!!l;> Q comments f/) .~ '§.'

;'~yC~~<k1~,-A71/1:pll Ix~ b H- ~ I\ I i I X I r:: ~ I I I II X\ y
'6~'~l(h}ftJl/1: J~II Iy~ Cf+ I I\I I I X I X II I I I II ><1 y

tJP-A
lup - [)
tJP- c
tJP-D
ILJP -E.
tJp - F
tJP -t

~'~~~:;';i:i:;ekhf/~71/,:nOr I >-I t F-f i II I i I ~ I K II I I I II rl )(
I-I I II 1<'1 X

1~A-1J~l/-J/i)j71/7:}oll Ixl ( H- ~ III ~ I Y I X II I I I 11)<'1 Y
Ic~.zS.J#\il;4~hl(J;n~ lxi cr+! III ! I t< I )( ~ I I I II xl y

IJp - /( ~~,tfii?~111:4JflYI , ~ fl\Tl I t< I )<' II I I I II XIY
Relin

Q
uis7:EL.-- IDa~;;~Ir 7 14:1)'

Received by: I Date/time:
fl....... A._ .Inl~ 6-j.b-''j7 //: ()~

Comments:

12-

/.:>f 2.
J~DL- Til

Sample condition upon arrival:

On ice? 0 Yes,~

Name ----- _
Company---- _
Address _
City State__ Zip _
Phone Fax _

v

,~l'!l\7.\'.~~~,

.l#~

BioRenewal
Technologies, Inc,

The Faraday Center
2800 S. Fish Hatchery Rd.
Madison. WI 53711
(6081276-8980
Fox (6081273-6989

Send invoice to: J1(Same as results

White - Original Copy Canary· BioRenewal Copy Pink· Sampler Copy

,



)(Same as results

Sample condition upon arrival:

On ice?~ ONo

Name-~~~~~_~~_~~~~~
Campany_~~~_~~~_~~~~_

Address~_~~~~~~~~~~~_
City State __ Zip__~
Phone Fax~~__~~~___

Send invoice to:

i II I I I Ilxlx

xii I 111r7R
'f II I I I IlflX

i II I I I Ifx'Tx-
,,/I I I I Ilxlx

7l-ilTll/lx

'-" f 2
.k tf.. /

ilill I IIIIXI)(

x
x

i

x
i

,

'I

2-
~o12

Additional
comments

Comments:

I

(#)

~
~-

)(~ t H
X! ': H
xl "( ft

Y~(F+! 1\

XI , .ff
xll f-+-
)(~ ( f+

~

(v')

'ol~1 Sample I~I~I~
en C)" depth .!!l > ()

i7;;eh7 r1; 1;

I
Oat.eltime:

(-)£-<:;7 1/;00

TIme

, r·

The Faraday Center
28DD S. Fish Hatchery Rd.
Madison. WI 53711
(608)276-8980
Fox (608)273-6989

BioRenewal
Technologies, Inc.

IAM~~~nikIHA711}: 4'1
I'B~~<tlrk/2SA71/J; n.

I .

IA~·vg:'·k/z)fd (] ~Sf

1';:M~H~··~pfhIIJ·'Is

~,./'
,,,,,,

tfko,it#:,
Sample 10 '/'q~!Yc">:;,1 Date

lJP - L·
tJp-K
uP - J

Reli7:Y~

u

V LV,z;,:";J
./1' -?:.~.) ...:J->

RWedby:

fu- ;;_j~'A

~~,/Y .>::;<, ...
"." " /. y, ., "

r;;.,« . ~ I;~<'~ '1;,~

..
~.~

~"';;'~I..~·.l~.'":(i.~t:fii.'~,...
"-'," ". _-~1.,.,,·A,~/. ~Ol"·."t;:f

~~~R-~~/

&;: ... 'CI- ~~",,,

(JP- L

- - - - J - - ~ - - - --;;- - - - -;?-:7 Chain-of-Custody

Contact persontr f IfcIlJUflesamPler ( 'iI.( el 3' e are ...... ' ,,'
Project name IJASB Ev~1 lirM pr0!rct # "-' Ib dO. 3S. Jf' Z" Regue.steci analyses
Project location NitS rvMwft.( M~il1t Q:

(City) (state) §; :E~

Site contaminant * JP- t tfS' e,('tflSe4e iflJec.E'fJ#.r) l!i
(Used in test for degrader microbial populations. give ratios if applicable. e.g. 50:50. gasoUne:die eJ) ~ ?E ..._

* ra_* .!!l1Z)
If 'Iabl I . 0." "'-~val 8, a samp eof free product IS preferred for use as the carbon source for enumerating the degrader - f: t:~ ~E
microbial populations. Free product included? 0 yes ~No .~ i -R t! eJ:;olJ cu"tJ

~ f~§t '~I: ~...l. ~p~~ 0§ ~ ~ r-J
fJ~; :§~ fl ~4-~'
£-:0 t::'.~ ~ ---
~o- ra- - <.
CI) ·S :r:- Q. 0 ",,:::J:> ....

• Q. '-'? -

White - Onglnal Copy Canary - BioRenewal Copy Pink - Sampler Copy



(f')

- - -­Chain-ot-Custody

. Requested analyses

-/~,..-

x X K K
'X X- X X

X X X- X-

X X X- )(

X- X X x:
X )( )( )(

X 'K X >(

~.,... ~ Cl~
"" § ~ ..,...., ell

"'~'" itjioq: 1~ :2'~~
c:go 'Sflll.21 § ~ (ll'S SCit" a _t::•.~ a

Q3 E ~~f ~
C.arm ~.~~ ·~tii B
::JlS"o _t::o ""- CO'

zff Ii .¥-$J "1 &f.~
.~Eo '5f lJ ra~ ~a
... ti CEO!:! Cb.c Q,'ti
~ ~ ~ :0 lV~ .!:t-o 'tJi!;"
CO' e.!:.' L;:~' l::!I CI) c: Q.l':'
Q.3?..Q ct1:=o (bl'll' :::::::.0
t=pe 't);::- OCll <0:::'"
ONClI c:_.~ ._~ -~-&

(Jf!..3 Sg,,:: ~·iii cu.;:
~ "'"7a Qo ~.S~

(-") I (#)

'5 I ~ i Sample '" '" Q>.... Cii ....
en Cl depth ~ :> 8

X I

X ,
X I

I
1
r

f

Time

fJJ p- i'1 l:tA:101~'1 (!z£ II ! :1$

fJJ P- AJ IBAtt!·.,*I(~ I(J: z.~
wP - 0 I~MtI::'"i~,;I{/~ I/J ~ii1f

/cJp - p I;BM~~:}ldi/J6I{2;:S~

lJp - S 1)8MV:;i~q]{7i£V~;4S

tJp - t1 I'SMlleS';:] (M 11]:~4
6Jp - Irt~k~~;:j'iCI t!&{!f3 :1~

----------­
Contact person ~"rT trl'~" K#k Sampler !vet J{rlkc4",e .LI0e
Project name IJ, S [J • c Project # Z1{Cl.'7_ He J{ 2£
Project location AlflS B D""'1-'", i<- K /i i'1e

(City) (state)

7P-S'
* If available, a sample of free product is preferred for use as the carbon source for enumerating the degrader I

microbial populations. Free product included? 0 yes ~No Ii /

.,-,,,-

Li!b'~se;"
Sample 10 ',;' .civli'· ';:;1 Date

.. " ..,'" - .:-.

,
/ I;··~

I~u~?I. /f f/~:::~.::::::===='"
Rej(eivedby: /J J.

- 1M

D;i~h1
Date/time:

6-~7-C;7

11;-:Jc) Comments: S /0
-7 ~

T:i !_: Sample condition upon anival:

On ice? ~s, 0 No

v

Name _
Company _
Address --:- _

City State__ Zip _
Phone Fax _~~¥~~t

iii;: ...l 'J> _.... , ..--

BioRenewal
Technologies, Inc.

The Faraday Center
2800 S. Fish Hatchery Rd.
Madison. WI 53711
(608)276-8980
Fax(608)273~989

Send resu" to.'t

Name 0vc
Company 'ct
Address :> CUI '2/

City , State 10/( Zip- 'Z5"'.F;?
Phone 4 ~ - rJ.:JFax ('W 5{)-£z..;>:3

Send invoice to: ~ame as results

White - Original Copy Canary ~ BioRenewal Copy Pink - Sampler Copy
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Appendix F

Field Record of Biosparging
System Operations Forms
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Ell'" e.... ENGINEERING.

SCIeNCE. ANO
TECHNOLOGY. INC.

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

EA Personnel: 5 'fC tv.DC Date: 1/3/H1 ITime:

Weather:Sv\I1I..<JSW ~Oow.rJ... Main Gauge (Pressure/Flow/Temp.):

Pressure Flowrate F1DTVR PIDTVR Comments
Location (psi) (cfm) (ppm,.) (ppm,.)

SVE-l

SVE-2

SVE-3

SVE-4

SVE-5

SVE-6

SVE-7

SVE-8

SVE-9

SVE-IO

SVE-ll

SVE-12

SVE-13
.

SVE-14

SVE-15

SVE-16

SVE-17

SVE-18
EA 5120 0794-4

Page 10f2
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E4'" EA ENGINEERING,

SCIENCE. AND
TECHNOLOGY. INC.

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

EA Personnel: (\ACe S'fc. Date: lilLI/Cit I Time: erOO
Weather: 10° Wi V1(~'-' Main Gauge (Pressure/Flow/Temp.):

,

Pressure Flowrate FlDlVlI PIDTVH Comments
Location (psi) (efm) (ppm.,) (ppm.,.)

SYE-l """"\ 0,7
SYE-2 ) (J.G

SYE-3 (J,O
SYE-4 ) Cr'--r
SYE-5 / 0,0
SYE-6 0,0
SYE-7 "- 0,0
SYE-8

I 5
SYE-9 / ~o w~ \", Vel"\-\" 'Sr"l.-t r~ \r- P

SYE-IO ~ ~o
'-' v

SYE-ll n.o r, /15,+ \ \)--<" D{es;s" (~

SYE-12 / i'S \ \r;~ ..j , ' .• "<;5 • P{\;J' \\.i-? l':-'·-,-,

556 \ I
SYE-13

1--f90 rns,4,v~ f\ I ,-,::::<: u ("e
,

SYE-14

SYE-15 / !-foo Ao'S "\-1v.... nr<"S1 v(r
I dO \ \ -

SYE-16 (V;5,-I-,v..- P( ....s.s()~ ...
SYE-17 '1 0,0 \

SVE-18 / G,.)

( EA 5120 0794-4

Page 10f2



Page 2 of2

* fovr-J Co(\'-P"("SSc"oV~. Q.<>Se+cJ 1100

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

EA Personnel: 'S YC. 0'A () C Date: ! / 2 L/ /e; 7 ITime:
,

.()~~* ") ~OOc PV\.AWestern (Pressure/Flow/Temp.): Eastern (Pressure/flow/Temp.):

':>['01

Pressure Flowrate FIDTVH PIDTVH Comments
Location (psi) (cfm) (ppm.) (ppm,,)

AAS-1 7 o,n
AAS-2 ( (1,0
AAS-3 ) (j,4

AAS-4 / (;,0
AAS-5 '" () \ ),
AAS-6 (J,Q

AAS-7 I 0,0
AAS-8 '"

0,)
AAS-9 '1
AAS-IO ! 30
AAS-ll \ <.00 fV?"S1+,0~ f),c6Sc;\(">

AAS-12 ) 135 \-y,s ,+, v f' ~\e3S" ee,

I 400
,

AAS-13

AAS-14 ILIC
AAS-15 \ r-JO'i
AAS-16 / &1 OOSt+\\)~ ,r,reSS"rP

! ) I

or'''S3 u \-~AAS-17 /Y'l<"} ,-+, \I 'e

AAS-18 6,0 \ I

I
EA 5120 0794-4

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Comments

,

EA 5120 0794-4

Page 1 of2

o ()

CJ {,,]

1.C1 /·3
(') n

o 0

AD1VH PID TVH
(ppm.,) (ppmJ

Flowrate
(cfm)

Pressure
(psi)Location

SVE-12

SVE-8

SVE-ll

SVE-7

SVE-13 (P 0 ~ f-fJ 0

SVE-4

SVE·17

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

SVE·16

SVE-IO

SVE-5

SVE-3 fr 0 Zc..

SVE·15

SVE-6

SVE·18

SVE-9

Ell" EA ENGINEERING.

SCIENCE. AND
TECHNOLOGY,INC.

EA Personnel: 5Yc 1\.\ 0 c.... Date: J ( ~ ~/ql I Time:

Weather: D\]-H(,0. <:;-t 35°w,~&~ Main Gauge (Pressure/Flow/Temp.):

SVE-14 ~ I ;;1~6 5' 1D
II-=-=.:...:...-+---+---~;.:.,.~~...i.::::;;_+---------·---_!I

630 ;215

SVE-l r1 0If-=:.::..::...:.-+----+---+----l..<:--t-::::::...--t-------------ll
SVE-2 7:2. /0

I
I
I
I
I
I
I
I­
I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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

EA Personnel: C;'! ( , \r\A't>r ) Date: :< I~ " l'il ITime:

Western (Pressure/Flow/Tern;.): J..'50 ,,>c,V.,JJ PSI Eastern (Pressure/flow/Temp.): .;l. '51l:5c:~" / 7 ~ c:::
I { I

Pressure Flowrate FIDTVH PIDTVH Comments
Location (psi) (cfm) (ppm,) (ppm,)

AAS-l (~I :....1,. Lj

AAS-2 () 0
AAS-3 frd Z"C.

AAS-4 Pre'~

AAS-5 0 0
AAS-6 0 & ~
AAS-7 0 ()

AAS-8 14qQ 160
AAS-9 16tt5 ItJ l.(
AAS-IO /V{ /l(,d
AAS-ll /40 :Jl.f,g
AAS-12 III0 ~~,~

AAS-13 020.50 soo
AAS-14 I.D% LIlt 3
AAS-15 /0 % lf35
AAS-16 t1.o l.i/~

AAS-17 C\ C
AAS-18 () )

EA 5120 0794-4

Page 2 of2

I



I

•
I
I
I
I
I

•
I

•
I

.'
I
I
I

•
I
I

•

Ell" EA ENGINEERING,

SCIENCE ....ND

TECHNOLOGY, INC.

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

EA Personnel: Sfc.. / P, vA Date: :z//'5 IC{ "71- I Time:

,< "
Weather: de<W £WA.>4 ;1.-'1 Sl1GU-· Main Gauge (Pressure/Flow/Temp.):

Pressure Flowrate AD1VH PID1VH Comments
Location (psi) (cfm) (ppm.,) (ppm.,)

SVE-l II...Cr co',,-,-vlp l-erY rlU P b
SVE-2 £::t\cA.0 Q.M.d. 1c.e r,JD-.Q...1.
SVE-3 ~
SVE-4

SVE-5

SVE-6 \
SVE-7 \
SVE-8 \
SVE-9 \
SVE-IO \
SVE-ll \
SVE-12 I
SVE-13 /
SVE-14 /
SVE-15 /
SVE-16 (
SVE-17

SVE-18
,V

EA 5120 0794-4

Page 1 of2
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I
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I
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I
I
I
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I

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

EA Personnel: Syc /13/)/-t- Date: :II,<;/q?- ITime:

Western (Pressure/Flow/Temp,): Eastern (Pressure/Flow/Temp,):

Pressure Flowrate FIDTVH PIDTVH Comments
Location (psi) (cfm) (ppm,) (ppm,)

AAS-I !JoT Co..... .o le.f.e& d u..e
./-,

(. ,-
~ i(~AAS-2 c;l. - <{ SI10W

AAS-3 CCJl.A'A....

AAS-4 /
AAS-5 (
AAS-6

AAS-7

AAS-8 \
AAS-9 \
AAS-IO \
AAS-ll \
AAS-12 \
AAS-13

AAS-14

AAS-15 /
AAS-16 /
AAS-17

AAS-18 '*'
EA 5120 0794-4

Page 2 of2
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I
I
I
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I
I
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel:<=;C. ('JIC- Dale: 3/,) 7 fCi7 ITime: i 10::)

Weather: OV.Q~+ '3~fJ .\,,#.'f M.lin Gauge (Pressure/Flow/Temp.):
J , ,

Pressure Flowrale ADTVH PJDTVH Conunellls
Location (psi) (cfm) (ppm,) (ppm,)

- - - <S n () w Lr.c> ,.., ,..,.\1-'>("SVE·l

SVIJ-2 - --- ""'> how lit'-+' Of) iJ'PY

SVE-3 --- ~ 5 hO wI iC.e.. CoVt>'
SVE-4 -- G;,h/1w/,ct' r.riV@V-

SVE-5 - -S'r'-owJ,r"" ('ml"V-- __"~ _~ _s..~il.hlJi_c..... (' J1\l,,(SVE-6 -
SVE·7 ---- - -6 hOW /, r;> r I\~J)\.(

is(j(j ~50
,

SVE-8

SVE-9 I.Xi:) o?G
SYE-IO - - "7 n Owl I U' ( f)\J'¥V

SVE-Il - - 'S h,oLt ~ I,u:. ( JIVi"(

SVE·12 - '- S 11 /f/.; lice /- ITV-ey

700 I '2;()
I

SVE-13

SVE-14 I .'21/\ ()'50

~"i) /00() ),00
$\ E-16 ct() d-.l
SVE·17 0 ()- Sh~W I,cr:. ("il V"" VSVE-18 -

EA 5120 0794-4

Page 1 of 2
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA PerSOlU1el: Sc \I\J\~ Dale: 3/d7/17 ITime: IICO
Western (Pre~~urc/Flow/Temp.): 0 {:=~ EaHem (Pressure/Flow/Temp.):

..

Pressure Flowrale FIDTVij PIDTVH CommeJlls
l.ocation (psi) (cfm) (ppm,) (ppm)

AAS·J - - .::::. hI?L.u j Ice Co\} P\(

AAS-2 - - :5 'AOv-J:{ce (' t0V'" v-
AAS-3 - SV\()W : ,/, f' rrcvtLV- - S V\r1vJ ICe. CdJ 't'V"AAS-4 - - ":>hO\.-<..'/ II ( r.. COli f'-rAAS-5 -
AAS-6 '-'" --' c:., 11"'\ /J vJ 'If''''' r o·oJ.pv
MS-7 - '- S 11tJ <uJ,('<i:. <.L1V"y

AAS-8 - - S. 1'1Ow her ('r!iJ rV

AAS·9
.-- - 5' no'-<.J) Ie f' co V ,. v-

7LJ 7
,

AAS-lO

AAS-ll

,i~'
4

AAS-12 '-f
AAS·13 lC1t)O j.:b
AAS-14 .- - '1'vl/lWJICL (-. ,-.,\)(,Y
AAS-15 .- - Show Ile'J O'Nt"'('

AAS-16 5 d
AAS-17 () (j
AAS-J8 0 0

EA 5120 079~

Page 2 of2
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I
I
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..

EA Engineering,
Science, and
Technology

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

EA Personnel: l'\A OC SyC- Date: '-I /7/'17 , Time:

Weather: rJ \l ~ "C.o:5+ 50° Main Gauee (pressureJFlowffernn.):

Pressure Flowrate FIDTVH PIDTVH
Location (Dsi) (elin) (DDIIL) (DDm,,) Comments

SVE-l /.3 0·0
SVE-2 ;},O 0,0
SVE-3 23 0,0
SVE-4 I fa'G 21,5
SVE-5

5. , 0,0
SVE-6 I. Cj 0.0
SVE-7 /d.- 00
SVE-8 1-\.).-/ ()t(\

SVE-9 I. l) 0,0 10>A£.t.1~ Jx.. '}/D'~
SVE-IO ;l30 rq,l V J

SVE-II L(,10 (),o
SVE-12 ,;(C) (?> [,J.
SVE-13 r~.~ I,j

SVE-14 75L rnO 5~ \1 kill... b" Coney-d·" Vel vi+-

SVE-15 (p 3C /fJ
SVE-16 j 0L.j /1;,0

SVE-17 O(~ ()'(\
SVE-18 D,Y; 11,(")

EA 5120 0794-4 Page I of2

\
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~
EA Engineering,
Science, and
Technology

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

EA Personnel:
~ I

I \1>\ V) C- Date 1.-1/7 j'1' I Time:

Western (pressureJFlowrremp.): Eastern (pressurelFlowrremp.):

Pressure Flowrate FIDTVH PIDTVH
Location (psi) (cfrn) (ppm,,) (ppm,,) Comments

AAS-I \.3 6,0
AAS-2 i .;) 0,0
AAS-3

;;r"!J 0,0
AAS-4 (j,3 0,0
AAS-5 Cl5·~ 0·5
AAS-6 lod, f 0,0
AAS-7 I.~ 0.0
AAS-8 ;;J. (j 0,0
AAS-9 :J. l'l (j,0

AAS-IO 3'5.3 ],?J
AAS-II ,,5 6,0
AAS-12 5'4. 'it 5,~

AAS-13 9,;)0 /57

AAS-14 3;)'1 '-f q, ~
AAS-15 10 <0 ;;)8
AAS-16 35 0,0
AAS-17 /.0 0,0
AAS-18 0·9 0,0
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EA Personnel: 5 'YC eOA Date: Ij/ 3067 I Time:

Weather: a" V1 he- (.). ",8" n° Main Gauge (PressurelFlowrremo.):

Pressure Flowrate FIDTVH PIDTVH
Location (psi) (elm) (oom,,) (oom.) Comments

SVE-I S,0J 0,0
SVE-2 5.~ 00
SVE-3 5·4 0·3
SVE-4 ?iO.~ Q.4
SVE-5 5.0 0,0
SVE-6 '5.q 0,0
SVE-7 toO 00
SVE-8 1/ . to 0,0
SVE-9 L[ 5, I I . I
SVE-IO d-~.~ '-{·Lf
SVE-II 55.4 0,0
SVE·12 {d ,~ 0,0
SVE-13 fO ILl (}O

SVE-14 Jl41 ~~3

SVE-15 ;43 10 I
SVE·16 I()~ /3.9J
SVE-17 I 0,0
SVE-18 J ,I.- 0·6

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

EA Personnel: -5'{C t30 A Date: '-f (?JO(e; 7 I Time:

Western IPressureIFlowffemo.): Eastern (pressureIFlowffemo.):

Pressure Flowrate FlDTVH PIDTVH
Location (osi) (efin) (oom.) (oom..) Comments

AAS-! 5,lo 0.0
AAS-2 to, I 0,0
AAS-3 S.3 (},O
AAS-4 G. \ 0,0
AAS-5 ;21.1 IS
AAS-6 ',~ 0,0
AAS-7 Lrers 0,0
AAS-8 l-fc; 0,0
AAS-9 5. \ 010
AAS-IO 9.7 0,0
AAS-ll - '5.0 0,0
AAS-l2 G/9, n ,0
AAS-l3 '4· 3 nlQ
AAS-l4 /5, I 0,')
AAS-15 ~Lj ·9 L.j 0
AAS-16 C).I 0,0
AAS-17 3 ,~ n,o
AAS-18 3·:S 0,0

EA 5120 0794-4 Page 2 of 2
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: 'S"IC arA Date511~ \'1l I Time:

.c:;, )VI \"'-t SOG
•

Weather: Main Gauge (pressurelFlawrremo.):
,

Pressure Flawrale FIDTVH PIDTVH
Location (osi) (elin) (00"') (pp",) Comments

SVE-l (~ a.O
\. "

SVE-2 ICh 1.0 0,0
SVE-3 f. ~ 0·(0
SVE-4 '8"J ,I S-.~

SVE-5 0,0 0.0
SVE-6 (), I 0,0
SVE-7 I. () O,d.
SVE-8 7.() 0·'6
SVE-9 J 7, (; 0·8
SVE-IO <10C( 1'1.~

SVE-ll ;,}"L-/ I I
SVE-12 {G,I (. ~

SVE-13 11,6 1. :2.
SVE-14 OQD'6 [51

SVE-15 t7/2 '{ 0 '8
SVE-16 d'(o 0 /~
SVE-17 0,"( {)jG
SVE-18 (),Q 0,0

EA 5120 0794-4 Page I of2
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EA Personnel: SC, CVV\ Date 5//5/9, I Time:

Western (pressurelFlowrremp.): Eastern (pressurelFlowrremp.):

Pressure Flowrate FIDTVH PIDTVH
Location (osi) (cfin) (oom.) (oom) Comments

AAS-l 0,3 0,0

AAS-2 I, '1 0,0

AAS-3 { , J O,l..(

AAS-4 ( 'S o. j

AAS-S I,;). n,o
AAS-6 t> Lj,d 0,0
AAS-7 G,~ 0.0
AAS-8 ;(,9 O,L?
AAS-9 3.Lf () \ (",

AAS-lO 3'1, d- r, ').
AAS-ll :',\0 (j,(p

AAS-12 II-] .~ 0,9
AAS-13 LI to~( ;28/1
AAS-14 3 <-I 5 /q,'J..
AAS-IS lID (0, )

AAS-16 5.6 D,';l
AAS-17 () Ie 0,0
AAS-18 G'b O.~

-EA ) 120 0794-4 Page 2 of 2
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS

EA Personnel: 'Syc. Date: 5/30/77 I Time:

Weather: nv i' yo COS-j. 50 Main Gauge (pressure/Flowrremp.):

Pressure Flowrate FIDTVH PIDTVH
Location (psi) (elin) (ppm.) (ppm.) Comments

SVE-1 0 CL1
SVE-2 (5" i I. S
SVE-3 () /3.)
SVE-4 () (, if
SVE-5 /3 '8' J /4
SVE-6 /", '-I ~.g

SVE-7 ~3 /1.5
SVE-8 / '"i l,p I (P, 'is
SVE-9 \ lPln 15,~

SVE-IO q(p '3 ]~. 'i
SVE-ll IJtH 5:2
SVE-12 II.f q 1.8'
SVE-13 '?>b,cl '5. '-I
SVE-14 dl;]1 J6,8'

SVE-15 1'-1JI ~9·1

SVE-16 :26q<-t d3"~

SVE-17 /5,) ~,'-f

SVE-18 0 L../, 'is
-EA ) 120 0794-4 Page I of 2
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: SYC Date: 5/3:J/Cf 7 ITime

Western (pressurelFlowrremp.): Eastern (PressurelFlowrremo.):

Pressure Flowrate FIDTVH PIDTVH
Location (osi) (elin) (oom.) (oom.) Comments

AAS-l G (3 IY·7
.... 9.5AAS-2 If,a

AAS-3 LI :~ 13(,

AAS-4 0 0
AAS-5 (l,S e,i{
AAS-6 I, 10 II. S
AAS-7 t.'? Cj;;<

AAS-8 '1(p.;J 13.5
AAS-9 /3d J I. 9
AAS-lO Sci3 /50':)
AAS-ll to';, ;) 510
AAS-12 }35 doh
AAS-13 SOd~ 5'b,~

AAS-14 I Il-f 4,8
AAS-15 2..37 h,~
AAS-16 ;n~ :J. I
AAS-17 C1'. ] ~.&

AAS-18 5.l( '5. it
EA 5120 0794-4 Page 2 of 2
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

FIELD RECORD OF BIOSPARGING SYSTEM OPERAnONS

EA Personnel: ~\r Date: (PI 10 I Time:L·

Weather: S t;1{\ ~~. ,e) Main Gauge (pressurelFlowffemp.):

Pressure Flowrate FIDTVH PIDTVH
Location (osi) (cfin) (oom.) (oom.) Comments

SVE-l 0·0 1:>'1
SVE-2 0,0 IJ <!)

SVE·3 0.0 ~I..j

SVE-4 (),O /PI
SVE-S 0,0 Slo
SVE-6 0.0 4C1
SVE-7 0,0 )j{P
SVE-8 t.j, d 3<B,l
SVE-9 S,1 S),~

SVE-IO [Sq,:) 5d,b
SVE·ll ~-'I'8 5'6 J I
SVE-12 '-1.9' 3dl I
SVE-13 't1 \ '8 43,;)..
SVE-14 IO~ &11,)..

SVE-IS 47'1 75,(1]
SVE-16 115 -SoJ
SVE-17 I , '?:, ,8). \
SVE-18 ~.I jg,q

.
EA ) 120 0794-4 Page 1 of 2
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: '5C Date: &I{IJ I Time:

Western (pressureJFlowffemp.): Eastern (pressure/Flowffemp.):

Pressure Flowrate FIDTVH PIDTVH
Location (psi) (cfin) (ppm,,) (ppm,,) Comments

AAS-l 0,0 1/J8'
AAS-2 0,0 11.13
AAS-3 0,0 /6!.f
AAS-4 (j,Q ~::l

AAS-5 0,0 41.J-
AAS-6 D,O 5'1, I
AAS-7 0,0 (j~,d..

AAS-8 3 . .) 10.7
AAS-9 '-/.).. 11o,S-
AAS-IO 79,]' ins
AAS-ll Cf, I 3~J.2
AAS-12 35, t.t '"f~)1

AAS-13 / ) '-I 3'8'.1
AAS-14 ~.~ '3c;.S5'
AAS-15 /3·3 4/,J
AAS-16 )/ I ,~
AAS-17 /..1 JI.f, I
AAS-18 I : ~ 51./

EA 5120 0794-4 Page 2 of 2
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: <; 'iC M DC- Date: ,~,(.J~ R, I Time: ;;roo
Weather: Su,~ '"' 'I q-O Main Gauge (PressureIFlowffemp.):

I

FIDTVH PIDTVH CH. CO, 0, 'VoLEL
, Location (Ppm..) (ppm,) Comments

SVE-l 0-(0 O,lD 0 0/3 ~o\3 ()
SVE-2 ),0 0.9 () !('),3 ;).0;7 d
SVE-3 i6 . J. J 0 o.S IJo,~ 0
5VE-4 /.{, ~ 1L/ 0 () ~ 1.0 0
SVE-5 0 0 0 0 lJl.O l',
SVE-6 0 0 0 0 dlO 0
SVE-7 0 0 0 0 JOI? n
SVE-8 3·'-6 ],Lf n D ~Il 0
SVE-9 50d 5.<1 () 0 ~l.I 0
SVE-IO ro ,'6 10,1 6 0 Jll [.1

SVE-ll iJ.3 30·1 0 0 d(·7 0
SVE-12 1(P, f i{,,£ n 0 l)\.( 0
SVE-13 Cf.lo ..7, L.j () 0 J\.I 0
SVE-14 '6.@ ;) . ) 0 0 1.;11.' 0
SVE-15 nIl £0'3 \'b (J 0 6)\,1 0
SVE-16 3g5 ~;J\A (j, I 011 ~(,~ J
SVE-17 /.J- :Jet). 0 ;;'.0 ji,=) 0

).~ Ie, \0 (j I
;(/) nSVE-18 C '1/

-EA ) 120 0794-4 Page 1 of 2
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EA Personnel: ,cdC \\A'OC DateMJ,3/Q7 I Time Sfoo
Western (pressurelFlowffemp.): Eastern (pressurelFlowffemp.):

FIDTVH PIDTVH CH, CO, 0, %LEL
Location (oom) (DDm.) Comments

AAS-l I. r.J I.'h 0 6 ;If.d 0
AAS-2 1,4 :J,;;I. 0 0,] J1./ (J

AAS-3 1·0 0/1 0 () " JI,O V
AAS-4 J. ). )1, 0 0 1;)1,0 0
AAS-S 0 0 0 0 P\' I 0
AAS-6 0 0 0 6.2 JaR n
AAS-7 I ( ~, to 0 0, I dO,') 0
AAS-8 =),J \/' ~ () () :11,1 C)
AAS-9 i-(, 3 Go () Ci 2[,1 ()
AAS-IO 3(0 i ,g () c; :/1·1 C>
AAS-ll I'll 1,0 r-) () dLI( 0
AAS-12 £{u,t-( 15 0 0 .2F7 0
AAS-13 e((.) !},L( () 0 k)l.f 0
AAS-14 LJ I ,J-. )'1 () 0 1:11.( 0
AAS-IS 3d.\" I .C6 0 0 ~!,l fJ
AAS-16 ~,;) I J5 Q 0 k)1.0 0
AAS-17 of, \ 'I ,'6 () C '15 00""' .

'I 'j 3d.~ 0 0 ;>14 6AAS-18 .J ,
-

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