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1.2 SITE mSTORY

1.2.1 Site Geologic Conditions

This report provides the results for baseline ground-water sampling, induding chemical and
microbial analyses, as well as operational data for the first 4 months of biosparging system
operations. Results of the ground-water sampling event conducted in December 1996 are also
discussed in this report.

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 I mi to the north, and Mere Brook located less than I mi to the east. Drainage from the
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Old Navy Fuel Farm
Naval Ai~ Station, Brunswick, Maine

1. BACKGROUND INFORMATION
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NAS Brunswick is an active base owned and operated by the Federal government through th~'

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 hydrocarbons in site soil and
ground water at the Old Navy Fuel Fann.

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

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 perfonn remedial system operations and monitoring at the Old Navy Fuel Fann, Naval Air
Station (NAS) Brunswick, Maine. NAS Brunswick is located south of the Androscoggip River
between Brunswick and Bath, Maine (Figure 1-1). The layout of the Old Navy Fuel Fann is

'. :.

shown on Fig':U'e 1-2. ' .

1.1 INTRODUCTION
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1.2.2 Historical Petroleum Bulk Storage and Environmental Investigation Summary

eastern part ofNAS Brunswick, which includes the Old Navy Fuel Farm site, is directed to Mere
Brook which feeds into Harpswell Cove about 3 mi to the south. Harpswell Cove is a marine

.inlet and is tidally influenced. '

The second dissolved-phase. hydrocarbon plume was located in the north-central portion of the
western half of the Old Navy Fuel Farm and appeared to originate in the vicinity of former glycol
tanksT-I04 and T-I05. 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-I0S.

Previous hydrogeologic investigations (O'Brien & Gere Engineers, Inc. 1990, 1992) revealed that
the site is underlain by a sandy deposit which is continuous anc;l 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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Naval Air Station, Brunswick, Maine

Prior to decommissioning in 1993, the Old Navy Fuel Farm consisted of two separate petroleum
bulk storage tank farms which together included nine mounded underground storage tanks. All
underground storage tanks, piping, and associated appurtenances were removed during facility
decommissioning. The older, western tank farm, included five underground storage tanks,
previously identified as underground storage tanks T.,.101 through T-105. Underground storage
tanks T-I0l 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-I04
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.

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 ofT-202 toward the south-southeast and consisted primarily of benzene, toluene,
ethylbenzene, and xylene (BTEX) compounds. Monitoring well MW-J is currently located
adjacent to the former location ofT-202.

EA Engineering, Science, and Technology
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1.2.3 Summary of Soil Vapor Extraction/Aquifer Air Sparging System Installation and
Pre-Operational Jnspection

Construction of the SVEIAAS system and treatment plant (current biosparging sys.tem) was
finalized in Spring 1996., A pre-start up investigation was conducted in June 1996 to examine
the readiness of the treatment system for·activation. During this assessment, it was found that the
water table was elevated to the point that many of the SVEIAAS utility vaults (installed to
approximately 3-4 ft below grade) were flooded. An assessment was, therefore, made of the

, average seasonal water table elevations in the vicinity of the Old Navy Fuel Farm remedial area,.
and of the as-built condition of the SVE system. Water table elevation data collected during
installation of the AAS wells were assessed in conjunctipn with monitoring well gauging da~ to. "
evaluate the average seasonal elevation of the water table. It was determined that the depth to .:':...
ground water during the winter and spring seasons is typically within 4 ft of ground surface, and' .- .
often less than 3 ft below surface grade.

. Based on the SVEIAAS system installation plans and field observations, the lateral SVE intake
screens and vapor collection lines are located at 3 ft and 4 ft below grade, respectively. The
shallow installation depths, in conjunction with the shallow water table, indicated a high
potential for water intake and/or flooding of the intake screens and return lines during SVE/AAS
system operation. Additionally, since the SVE collection lines were installed at a depth below
the lateral SVE intake'screens, ground water which drains or is drawn into the SVE screens has
the potential to become trapped in the collection lines, preventing the extraction of soil vapor.
This was confirmed when the SVE blowers were activated in an attempt to prove-out SVE
system flow and vacuum. The SVE blowers were not capable of pulling the ground water from
·the flooded collection lines and immediately went into vacuum relief status (i.e., the automatic
vacuum relief valves opened after maximum operational vacuum was exceeded). In effect, all
three of the SVE blowers were "dead-headed" due to flooding of the SVE system collection lines
and intake screens. .

In an effort to clear water from the SVE lines, modifications were made to the SVEIAAS piping
-system to allow pressurized air from the AAS compressors to be directed into the SVE system
vapor collection lines. AAS compressor C-2 was activated on 13 June 1996 and used in an
attempt to clear ground water from the SVE vapor collection lines. Pressurized air (8 pressure
per square inch gauge [psig]) was directed into the western and eastern SVE system collection
lines for 30 minutes per section. During the clear-out process, the SVE field service vaults were
monitored to prove-out flow in each of the 18 SVE vapor collection lines. Flow and pressure
were confirmed in SVE collection lines 1-7 (western system) and lines 13-18 of the eastern
system. Air flow was not observed in lines 8-12 of the eastern system. In all cases where air
flow was observed, entrapped water was evident in the SVE vapor collection lines. The
entrapped water was flowing through the SVE vapor collection lines in audible "slugs" and
continued to be present throughout the clear-out period. It is believed that flow was not observed
in SVE vapor collection lines 8.;.12 due to "short-circuiting" through vapor collection lines with
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1.3 SUMMARY OF MODIFICATIONS FOR CONVERSION TO BIOSPARGING

Also, on 13 June 1996, the AAS system was temporarily' activated and sparge pressure and air
flow to the AAs utility vaults was confirmed. However, the flooded condition of the lateral SVE
trenches prevented operation of that system.

less resistance. Inspection of the flooded SVE service vaults revealed that compressed air was
being released from the SVE intake screens below the standing water table. This last observation
confirmed that the SVE collection lines and intake screens were submerged within the saturated
zone.

Without significant reduction of the water table elevation in the vicinity of the Old Navy Fuel
Farm remediation area, it was determined that the SVE system could not be operated in the
extraction mode (i.e., extracting soil vapor from the vadose zone as opposed to injecting low
pressure air). .

Project: 296.0035
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As discussed above, the Old Navy Fuel Farm SVE/AAS equipment was re-'configured to operate
as a biosparging system. Biosparging is a proven technology for remediating petroleum impacted
areas. T~e 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 biospargingsystem 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 installed throughout the
targeted remedial area.

Since effective operation of the SVE/AAS system was not possible due to the shallow depth to
ground water, the NavY obtained approval by the State of Maine Department ofEnvironmental
Protection (MEDEP) on 22 July 1996 to operate the SVEIAAS system in a mode to enhance the
potential for in situ bioremediation (i.e., biosparging). In order to operate as a biosparging
system, modifications to the original SVEIAAS equipment, operating parameters, and monitoring
procedures were required.

The existing biosparging system includes a 1,350 ff treatment building and a network of lateral
aeration trenches and vertical sparge wells located to the east of the treatment building. The

. configuration of the biosparging system is provided on Figure 1-2. Operation of the existing
system in biosparging mode utilizes low-flow air injection from the existing network of sparge
wells and lateral aeration trenches. Mechanical, operational, and effectiveness monitoring
modifications, as discussed below, were necessary prior to commencement ofbiosparging
activities.
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1.3.2 Biosparging System Effectiveness Monitoring Procedures

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

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 psig) and
high flow (300 cubic feet per minute [cfmD settings to provide sufficient injection air to the
sparge wells.

A number of equipment repair and/or modification requirements were necessary prior to
activation of the AAS system. A pressure gauge (0-20 psig) was used to provide rapid
assessment of injection pressure at each field serVice vault. Also, the rugged-vane flowmeters
were cleaned out and/or repaired as necessary to allow measurement of sparge air injection rate.
However, due to weathering effects, and installation technique, repairs were not possible at
several of the flowmeter locations. Prior to activation of the sparge system, each AAS supply
line was purged with high pressure air to remove entrained ground water and/or condensate.
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Minor piping modifications were conducted within the treatment building to allow air injection
into the lateral SVE screens. Carbon steel pipe (2-in. diameter) was used to connect sparge
compressor C-2 to the eastern and western SVE intake lines. Steel gate valves (2-in. diameter)
were installed in conjunction with pitot tubes and Dwyer Magnehelic® differential pressure
gauges calibrated for flow (for air flow measurement) and pressure gauges (0-20 psig) to
modulate injection flow and pressure between the eastern and western sections of the SVE
system. However, it was determined upon activation of the AAS system that all three sparge
compressors were required to supply sufficient aeration at the sparge wells. Therefore, the newly
installed gate valves were used to isolate the SVE'system from sparge compressor C-2, and the
three sparge compressors were used for biosparging operations.

EA Engineering, Science, and Technology

When operated in the biosparging mode, AAS 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 ofhydrocarb'ons is
theoretically maximized, while the release ofvolatilized 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)iflame 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 a~ospheric discharge from occurring.

1.3.1 Piping and Process Control Modifications
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1.3.3 Installation of Well Points

Each well point consists of a 3-ft section of 0.0 IO-in. slotted Schedule 40 polyvinyl chloride
(PVC) well screen (2-in. diameter) and a 6-ft section of2-in. diameter Schedule 40 PVC riser
pipe. The well points are capped with 2-in. Schedule 40 PVC endcaps. Figure 1-2 provides the
locations of the well points.

To provide sufficient ground-water sampling locations for the biosparging effectiveness
monitoring program discussed above, 20 shallow well points (identified as WP-OI through
WP-20) were installed throughout the targeted remedial area at the Old Navy Fuel Farm. Well
point installation also enhances the collection of water level data and water quality indicator
parameter data.

Available nutrient analyses are 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.
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Chemical analyses of ground-water samples include BTEX, methyl tertiary-butyl ether (MTBE),
total petroleuni hydrocarbons (TPH)-Gasoline Range Organics (GRO), and TPH-Diesel Range
Organics (DRO). Additional offsite laboratory analyses included nutrient availability analyses
and comparative enumeration analyses. The purpose of the comparative enumeration analyses is
to quantify the indigenous microbial population and to identify 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.

Therefore, the effectiveness ofbiosparging operations at the Old Navy Fuel Farm is monitored by
conducting ground-water sampling for petroleum-related hydrocarbons, sulfate, nitrate, iron, and
hydrocarbon-degrading microorganisms. 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) and methane gas
concentrations are also obtained to assess the effect of the biosparging system on active
metabolic processes.
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1.4 REPORT ORGANIZATION

Chapter 3, Discussion of Results, discusses in detail 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 ofbiosparging
system performance.
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During the we'l point installation process, ground-water.samples were collected and analyzed at .." .
an onsite mobile laboratory equipped with a.gas chromatograph with an FID and electron cap~~~~.

detector to provide rapid analytical data for optimizing placement of well points. Three well ... ;
points (WP-Ol, WP-02, and WP-04) were installed upgradient of the remedial target area to serve
as controls for documentation of increased in situ biodegradation associated with active
biosparging. .

EA Engineering, Science, and Technology

Installation was accomplished using a mechanical post hole digger, which was used to bore 8-in.
outer diameter holes to approximately 6-7 ft below surface grade. In some cases, refusal was
encountered at approximately 5 ft below grade. The well point assemblies (consisting of the
2-in. PVC screens and risers) were installed directly into the open borings and driyen an
additional 2-6 in. into the bottom ofthe boreholes with a 5-lb sledgehammer. Native soil
generated from boring cuttings was used to backfill around the well points. The well'points were
capped immediately after installation. Due to the nature of the installation and packing material,
which reduced the potential for significant ground-water recharge rates, the well points w~re not
developed or purged.
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NAVAL AIR STATION, BRUNSWICK MAINE

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

Figure 1-1. Site location, Naval Air Station, Brunswick, Maine, U.S. Geological Survey 7.S-minute series
topographic quadrangle map.
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2.2 WELL POINT AIR QUALITY MONITORING PROGRAM

2.1.1 Well Gauging Methodology

2.1 WELL GAUGING AND WATER QUALITY MONITORING PROGRAM
.' .

2.1.2 Water Quality Indicator Parameter Measurement Methodology

.:...... :." - ..
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2. MONITORING AND SAMPLING PROCEDURES

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

During biosparging system operations, 20 well points were monitored to establish baseline 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.

Well gauging data were collected over a short time interval to permit assessment of ground-water
flow. Upon opening each well, a Foxboro TVA-lOOOPID/FID waS used to monitor the presence
ofTVH at the mouth of the well and in the breathing zone. Following safety and health
clearance monitoring, well gauging was conducted using either a Solinst Model 121 interface
meter or an Oil Recovery Systems, Inc. oil/water interface probe; each of these instruments is
capable of detecting LNAPL at thicknesses as low as 0.01 ft. These data were recorded on Field
Record of Water Quality Analysis forms provided in AppendixA.

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 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 Field Record of Water Quality Analysis forms provided in Appendix A.

EA Engineering, Science, and Technology

Well gauging and water quality indicator parameter data were collected during each of the 16 site
operating and monitoring visits during the August-December 1996 operational period, except
when prevented due to equipment failure and/or severe weather conditions. Field personnel
gauged accessible monitoring wells (10 total) and newly installed well points (20 total) to
determine depth to water and absence/presence of light, non-aqueous phase liquid (LNAPL).
Immediately following well gauging, water quality indicator parameters were recorded. Well.
locations are shown on Figure 1-2. .. . . '. ':'.: " .
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2.3.1 Overview

2.3 GROUND-WATER SAMPLING PROGRAM

Chemical and biological sampling was conducted at both existing monitoring wells and newly
installed well points. The well points were installed to compliment the previously installed
monitoring wells. Locations for the well points were selected to most effectively monitor the .
chemical quality of ground water and microbiological activity within and outside the effective
remediation zone of the biosparging system.

Two ground-water sampling events were conducted during this reporting period. Baseline
ground-water sampling was conducted on 7-8 August 1996, just prior to activation of the
biosparging system on 8 August 1996. A subsequent sampling event was conducted on
4-5 December 1996. Concurrent with the collection of samples on 7-8 August 1996, a mobile
laboratory was used onsite to obtain real-time chemical data on ground-water samples collected
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As discussed previously, the effectiveness of the biosparging system must be 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. Therefore, biosparging system operations at the
Old Navy Fuel Farm were monitored by conducting baseline (August 1996) and interim
(December 1996) ground-water sampling. Ground-water sampling included chemical analyses to
assess the extent 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.

EA Engineering, Science, and Technology ._' "_<,'.

To confirm the presence of methane and to assess the reduction ~fanaerobic microbial activity
within the remedial target area, a Landtec Model GA..;90 methane detector was used on
28 August and 3 September 1996 to directly measure methane, oxygen, and carbon dioxide
concentrations. Elevated carbon dioxide concentrations" together with depleted oxygen "." "'7".
concentrations' are generally an indication of active aerobic biodegradation.activity. DetectiopS ." .>.

of methane above background levels may be' an indication of highly anaerobic micro~ial activity ':,; ,
at the site. These data were recorded on Field Record ofBiosparging Well Point Monitoring
forms provided in Appendix B. .

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
concentrations may be attributable to excessive aeration of the saturated zone. Upon opening the
top of each well point, a Foxboro TVA-I 000 PID/FID was used to monitor the presence and
concentration ofTVH. These data were recorded on Field Record of Biosparging Well Point
Monitoring forms provided in Appendix B:

Old Navy Fuel Farm
, Naval Air Station, Brunswick, Maine
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2.3.2 Sampling Methodology

2.3.2.1 Summary of Ground-Water Sampling Conducted on 7-8 August 1996 .

from 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.

The baseline ground-water sampling event was conducted on 7-8 August 1996 at 17 of20 well
.points and 3 ground-water monitoring wells located within the remediation zone. Prior to
sampling, each well was gauged to determine the absencelpresence of LNAPL, depth to ground
water, and depth to bottom using an Oil Recovery Systems, Inc. oillwater interface probe
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Old Navy Fuel Fann
Naval Air Station, Brunswick, Maine

EA Engineering, Science, and Technology

During the 7-8 August 1996 sampling event, ground-water sampling at monitoring wells was
completed using the peristaltic pumping technique. To facilitate pumping, new, dedicated
polyethylene sample tubing was installed in each of the wells sampled. A Masterflex LIS, or
ISCO Model 2700 peristaltic 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. During the 4-5 December 1996 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.

Sampling at well points was completed using the peristaltic pumping technique. During the
7-8 August 1996 sampling event, new, dedicated polyethylene sample tubing was installed in
each of the well points sampled; this tubing was used in the collection of samples during both
sampling events. To obtain samples from the well points, sample collection was initiated
following well gauging. A Masterflex® LlS™, or ISCO ¥ode12700 peristaltic pump with
dedicated 3/8-in. outer diameter Masterflex Silicone C-Flex<R> tubing, was affixed to the 3/8-in. - 
inner diameter dedicated polyethylene tubing set in the well. Sampling at the well po;.nts was
performed without purging since the points would go dry if steadily purged.. Water quality
indicator parameters were measured at the well points following sampling to assure that adequate
sample volumes were obtained.

. To ensure discrete sampling prior to the activities and after collection of each sample, the
Masterflex Silicone C-Flex tubing used with the peristaltic pump was decontaminated by
washing with a solution of Alconox® soap and de-ionized water, rinsing with de-ionized water,
followed by a liberal rinse of isopropyl alcohol and de-ionized water. Water generated during
decontamination was discharged to the ground surface adjacent to each sampling point.
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.2.3.2.2 Summary of Ground-Water Sampling Conducted on 4-5 December 1996

graduated at O.Ol-ft intervals. Well MW-61 was damaged and could not be sampled. Well
points WP-16 and WP-17 were dry, and thus were not sampled. Well point WP-12 was not
sarnpled due to a lack of sufficient ground water.

Following sample collection for offsite laboratory analyses, an additional grab sample was
collected to permit onsite colorimetric testing for ferrous iron and manganese. Hach colorimetric
test kits were used to obtain the concentrations of ferrous iron and manganese by Methods 8146
and 8034, respectively.
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Old Navy Fuel Fann
Naval Air Station, Brunswick, Maine

The first sampling event completed during active biosparging was conducted on 4-5 December
1996 at 16 of 20 well points, 4 of 5 ground-water monitoring wells located within the
remediation zone, and 4 of 4 perimeter monitoring wells. 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.Ol-ft intervals. Well gauging
confirmed the presence of measurable LNAPL at well points WP-2 (0.03 ft), WP-4 (0.64 ft), and

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 602, TPH-GRO by MEDEP Laboratory Operating Procedure
(LOP) 4.2.17, and ,TPH-DRO by MEDEP LOP 4.1.25.

Concurrent with the collection of ground-water samples for chemical analysis, additional
samples were collected from the well points for offsite laboratory analyses, including nutrient
availability analyses and comparative enumeration analyses. These samples were shipped to
BioRenewal Technologies, Inc. of Madison, Wisconsin. The purpose of the comparative
enumeration analyses was to quantify the indigenous microbial population and to identify the
fraction of petroleum hydrocarbon degrading bacteria within the total microbial population.
Analysis of alternate electron acceptor concentrations, including nitrate, ferrous iron, and sulfate,
was performed simultaneously with the comparative enumeration analyses for evaluating
microbial metabolic changes due to active biosparging. Nutrient analyses were conducted as part
of the comparative enumeration analysis and included quantification of nutrient availability as a
function of dissolved-phase nitrogen (ammonia, total organic nitrogen, nitrate, and sulfate) and
phosphorous concentrations.

EA Engineering, Science, and Technology

Ground-water samples were submitted for chemical analyses under two sample deiivery groups.
One ground-water sample was collected from each of the above wells/well points (21 total); in
addition, duplicate ground-water samples were collected from well points WP-1 and WP-11 and
monitoring well MW-44. Two equipment rinsate blanks were collected by running de-ionized
water through new, disposable polyethylene tubing and the decontaminated Masterflex® flexible,
tubing and into the appropriate sample containers. Aqueous samples were shipped under ch~.-; r'. •

of-custody to the laboratory via overnight courier upon ~ompletion ofeach work day. . ' .....I;-;.~jN~;.j:.,' "
·~~:~~w~1~\:.
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2.3.3 Mobile Laboratory Gas Chromatograph Methodology

Ground-water samples collected from the well points were concurrently shipped to BioRenewal
Technologies, Inc. of Madison, Wisconsin, for offsite laboratory analyses, including nutrient
availability analyses and comparative enumeration analyses. Detail on these methods is provided
in Subsection 2.3.2.1 above.

WP-7 (0.62 ft); therefore, these wells points were not sampled. WP-17 did not yield sufficient
ground water and thus was not sampled. Wells MW-56 and MW-61 were damaged and could
not be sampled. The completed Field Record of Well Gauging, Purging, and Sampling forms are
provided in Appendix C.

Following sample collection for offsite laboratory analyses, an additional grab sample was
collected to permit onsite colorimetric testing for ferrous iron and manganese. Hach colorimetric
test kits were used for to obtain the concentrations of ferrous iron and manganese by Methods
8146 and 8034, respectively. Ground-water chemical and microbial laboratory reports are
provided in Appendix D.
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Naval Air Station, Brunswick, Maine

EA Engineering, Science, and Technology .. _.... ,'"

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 (24 total); in addition, duplicate ground-water samples were collected from well WP-3 and
monitoring well MW-43. Two equipment rinsate blanks were collected. One was collected by
running de-ionized water through new, disposable polyethylene tubing and Masterflex flexible
tubing and into the appropriate sample containers. The second was taken by pouring de-ionized
water through anew dedicated polypropylene bailer and into the appropriate sample containez:~'~·-,
To assess the potential for contamination during sample transport, trip blanks were analyzed With'
each shipment of samples (2 total). Aqueous samples were shipped under chain-of-custody to
the laboratory via overnight courier upon completion of each work day. 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 602, TPH-GRO by MEDEP LOP 4.2.17, and TPH-DRO by MEDEP LOP 4.1.25. Trip
blank samples were analyzed only for BTEX and MTBE by EPA Method 602.

Ground water was sarripled at a minimal velocity using a peristaltic pump and stored in
laboratory-cleaned, 40-ml volatile organics analysis vials. The glassware was sealed, labeled,
placed in a cooler, and transported to the onsite mobile laboratory for analysis. Ground-water
samples were analyzed in the field to produce "real time" analysis. These analyses permitted
field personnel to optimize the placement of well points as supplements to the existing
monitoring well network at the site. The mobile laboratory analytical methodology and results
are provided in Appendix E.
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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 MEDEP LOP 4.2.17

TPH-DRO MEDEP LOP 4.1.25

Sulfate EPA Method 300

Nitrate EPA Method 300

Ferrous Iron HACH Method 8146 (Field Method)

Manganese HACH Method 8034 (Field Method)

Methane (vapor phase) Landtec GA-90

Biological and Physicochemical Analyses

Analysis I Parameters Measured

Comparative Microbial Total Heterotrophic Bacteria/Total
Enumeration Hydrocarbon Degrading Bacteria

Nutrient Availability Nitrogen arid 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.
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Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine
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3.1 SUMMARY OF BASELINE SAMPLING PROGRAM RESULTS

3.1.1 Summary of Baseline Monitoring Well and Well Point Gauging Data

A full description of the sampling methodology and procedures is provided in Chapter 2.
Sampling results are summarized and discussed in the following sections.

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 8 August to
19 December 1996. Assessments are provided for both baseline (i.e., intrinsic) and December
1996 (i.e., active biosparging) in situ biodegradation potential at the Old Navy Fuel Farm.
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3. DISCUSSION OF RESULTS

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Field personnel gauged 3 monitoring wells (MW-44, MW-51, and MW-56) and 20 well points
on 8 August 1996 (prior to activation of the biosparging system) to determine depth to water and .
absence/presence ofLNAPL. Well points WP-16 and WP-17 were found to be dry. An LNAPL
sheen (i.e., <0.01 ft ofLNAPL) was observed in WP-02 during this gauging event. LNAPL was
not encountered in any other well points or monitoring wells. The ground-water elevation

Ground-water samples were collected from the 3 monitoring wells and 17 well points. Each
sample was analyzed onsite for BTEX constituents in the mobile laboratory and for ferrous iron
and manganese using Hachfield test kits. Samples from the monitoring wells and well points
were also sent to EA laboratories an~ analyzed for BTEX and MTBE by EPA Method 602,
TPH-GRO by MEDEP LOP 4.2.1.7~·and TPH-DRO by MEDEP LOP 4.1.2.5.

Additional ground-water samples were collected from the 18 well points and submitted to
BioRenewal Technologies, Inc. of Madison, Wisconsin, for biological and physico-chemical
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 the constituent of concern (JP-5) available to the laboratory.

EA Engineering, Science, and Technology

Baseline sampling at the Old Navy Fuel Farm was conducted during the period of7-8 August
1996 to document ground-water and soil vapor conditions prior to activation of the biosparging ·i,~'~;::,,·.

system. Water level and water quality indic~tor parameter data were collected from 4 mo~torUi.g·\t.:;. '. '.,
• or ~'. •:;'~'I _. .

wells (MW-44, MW-51, MW-56, and MW-211) and 20 newly installed well points (WP-OI "':~:)~'.'

through WP-20). Well point riser headspace TVH measurements were taken using a TVA-I 000 .
PID/FID. Headspace methane, carbon dioxide, and oxygen measurements were taken using a
Landtec GA-90 methane detector.

·-
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3.1.3 Baseline Well Point Riser Vapor Monitoring Data

3.1.2 Baseline Water Quality Indicator Parameter Data

ranged from 65.97 ft above mean sea level (MSL) in WP-20 to 70.29 ft above MSL in well
points WP-Ol and WP-04. Table 3-1 provides a summary of Old Navy Fuel Farm gauging data
for the reporting period.

Figure 3-1 provides the interpreted water table elevations for the 8 August 1996 gauging event
conducted prior to biosparging system activation. Based on the water table elevation data, the
dominant direction of ground-water flow is to the south-southeast toward Fitch Avenue.
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Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Since the elevated FID responses observed at several well points were partially due to significant
methane concentrations, the actual TVH concentrations were not able to be determined since
methane interferes with the overall PID response. However, well points which did not exhibit
large discrepancies between the FID and PID responses can be assumed to have limited methane

The PID response ranged from 0.06 PPIIlv (WP-09) to 155 PPIIlv (WP-13). The FID response
ranged from 0.0 PPIIlv (WP-09) to 50,000 ppmy (WP-08). As indicated by the data, a significant
discrepancy was observed between the PID and FID responses. It was suspected that the FID
was responding to elevated concentrations of methane gas, which was not detected by the PID.
This was later confirmed (28 August and 3 September 1996) when direct methane concentrations
were measured and compared to both FID and PID responses (Section 3.3.4). ,

TVH measurements were taken from the 20 well point risers on 9 August 1996 (approximately
18 hours after biosparging system activation) to assess the effect of subsurface air injection on
the volatilization of hydrocarbons at the ground-water interface. Table 3-3 provides a summary
of the well point headspace monitoring data.

Ground-water pH ranged from 3.71 (WP-09) to 5.60 (MW-51) with an average value of 4.87.
Temperature ranged from 13.7JOC (WP-I0) to 21.11 °C (WP-18) with an average of 16.59°C.
Dissolved oxygen ranged from 0.34 mg/L (WP-06) to 5.40 mg/L (WP-09) with an average of
1.24 mg/L. Conductivity ranged from 60.2 J.lhmos (MW-51) to 787 J.lhmos (WP-08) with an
average of226 J.lhmos. Redox ranged from -100 mV (WP-Ol) to 352 mV (WP-18) with an
average of243 mY.

Concurrent with the 8 August 1996 gauging event, field personnel measured baseline water
quality parameters (including temperature, pH, conductivity, dissolved oxygen, and Eh) at ,;' _, .
15 well points and 2 monitoring wells using a Hydrolab Model H201lDG multiparameter w~~r'::' ~.' '
quality meter. Water quality parameter data were not obtained from well point WP::02 dueto 'the'
presence of an LNAPL sheen, and from well points WP-07, WP-12, WP-16, and WP-17 and
monitoring wells MW-54 and MW-J due to lack of sufficient ground water. Table 3-2 provides a
summary of Old Navy Fuel Farm water quality parameter data for the reporting period.

EA Engineering, Science, and Technology
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I. Wisconsin Department of Natural Resources "site characterization requirements for nat,ural biodegradation projects" (1994).

concentrations, in which case the TVH concentration can be assessed by the FID and PID
responses. Additionally, for well points which did exhibit discrepancies between the FID and
PID responses, but which also demonstrated significant PID response, it can be assumed the
TVH concentration was equal to or greater than the concentration reported by the PID.

The baseline (i.e., prior to biosparging system activation) total microbial populations ranged from
3.3 x 104 CFU/mL (WP-15) to 3.7 x 106 CFU/mL (WP-20) with an average of6.87 x 105

CFU/mL. Baseline degrader microbial populations ranged from 6.3 x 104 (WP-04) to 3.0 x 106

CFU/mL (WP-20) with an average of5.4 x 105 CFU/mL.

Applying the screening procedure discussed above to the baseline well point head space
monitoring data, it is concluded that 11 of the 20 well points (WP-02, WP-07, WP-08, WP-I0,
WP-ll, WP-12, WP-13, WP-15, WP-16, WP-17, and WP-19) had TVH readings exceeding
10 PPl11y. It can also be inferred that all but 7 of the 20 well points' (WP-03, WP-05, WP-09,
WP-12, WP-13, WP-14, and WP-20) had very significant methane concentrations.
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Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

EA Engineering, Science, and Technology

It should be noted that due to the nature of microbial quantification via Standard Method culture
plate counts, moderate error (Le., ±20 percent) can be encountered. Whenidentifying total
microbial populations and the fraction of petroleum degrading microbes within the total
population, two Sets of culture plates are prepared: one set with a generic substrate which
supports the growth of widespread microbial species, and another selective substrate set which
supports only microbes capable ofmetabolizing the target petroleum product. Both sets of
culture plates are then inoculated with 1 mL of the sample media (i.e., ground water). It is
expected that the set of culture plates prepared with the target petroleum product substrate (in
this case kerosene as a surrogate for JP-5) will yield fewer identifiable microbial colonies than

"

3.1.4 Baselin~ Microbial Sampling Results '.':;~.;{·t::'
~ 1~'~_~~i' ,;~,.~ ~.:

During 7-8 August 1996, ground-water samples were collected from 18 of the 20 well points arid::"'.;:
submitted for microbial analysis. Microbial samples were not collected from well points WP-16 .
and WP-17 due to lack of ground water (i.e., dry well points). Microbial population density
(both total heterotrophic microorganisms and petroleum degrading microorganisms) was
expressed in "Colony Forming Units" (CFU) per mL. Ground-water microbial degrader
populations greater than 1.0 x 106 CFU/mL are generally of sufficient magnitude to support
measurable biodegradation without active site augmentation (i.e., an active bioremediation
system). Microbial degrader populations between 1.0 x 103 and 1.0 x 106 CFU/mL are usually
indicative of intrinsic conditions which will require an active bioremediation system to promote
biodegradation. Microbial degrader populations 'tess than 1.0 x 103 CFU/mL are indicative of
severely limiting conditions which'may not be amenable to bioremediation (State of Wisconsin
DNR 1994)1.
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3.1.5 Baseline Ground-Water Sampling Results'

Total BTEX was reported in 20 of the ground-water samples at concentrations ranging from
1.2 ,uglL (MW-51) to 5,752,ugIL (WP-05). Total BTEXwas reported above 100,ug/L in 5 of
20 samples: WP-02 (623.6,ugIL), WP-05 (5,752 ,ugIL), WP-I0 (166 ,uglL), WP-l1 (3,998
,uglL), and WP-13 (766 ,uglL). Benzene was detected in 11 of20 samples. Toluene was the

the generic substrate set. However, if the fraction of petroleum degrading bacteria is very close
to the overall microbial population, the error associated with Standard Method plate counts can
result in a total degrader quantification which exceeds that of the total microbial population
quantification. . .'

~ ,J. •

The baseline microbial sampling data indicated that the intrinsic petroleum degrader population,
with an average concentration of 5.4 x lOs CFU/mL, may not .have been of sufficient magnitude
for natural attenuation to rapidly reduce hydrocarbon concentrations, but was of sufficient
magnitude to provide the basis for successful application ofbiosparging at the Old Navy Fuel
Farm. Table 3-4 provides a summary of the baseline microbial data. '
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Baseline ground-water samples (20 total) were collected from 3 monitoring wells (MW-44,
MW-51, and MW-56) and 17 well points on 7-8 August 1996. Samples were not collected from
well point WP-12 due to lack of sufficient ground water and from well points WP-16 and WP-17
since they were found to be dry. Sampling methodology is provided in Chapter 2. Samples from
the monitoring wells and well points were sent to EA Laboratories and analyzed for BTEX and
MTBE by EPA Method 602, TPH-GRO by MEDEP Method 4.2.17, and TPH-DRO by MEDEP
LOP 4.1.25. Analytical results for the baseline ground-water sampling event are summarized in
Table 3-5. Figures 3-2 through 3-5 provide interpreted concentration isopleths for total BTEX,
MTBE, TPH-GRO, and TPH-DRO concentrations in ground water, respectively.

Additional analytical data obtained for bioremediation al)sessment include total organic nitrog~p, \.:: ~~;.
the carbon to.mtrogen ratio (C:N), carbon to phosphorus ratio (C:P), sulfate, and nitrate.' The~e·'./.:.·;. .
parameters are used to assess the potential for microbial growth and biodegradation, as well as't,,)""
monitor the progress of in situ bioremediation. The baseline total organic nitrogen '
concentrations ranged from 0.8 to 34.4 percent, with an average of 8.14 percent. The baseline
C:N ratios ranged from 5:1 to 115:1, with an average of26:1. The baseline C:P ratios ranged
from 600:1 to 875:1 (where measurable) with an average of 742: 1. Each of these parameters was
above the minimal threshold for effective in situ biodegradation potential (total organic nitrogen
~ 1.5 percent, C:N ratio of at least 10: 1-100: 1, C:P ratio of at least 100: 1-200: 1) given by
BioRenewal Technologies, Inc. Sulfate concentrations ranged from less than 0.1 mg/L to 120
mg/L, with an average of37.2 mg/L. Nitrate concentrations ranged from less than 0.1 mg/L to
29.0 mglL, with an average of3.02 mgIL. Table 3-5 provides a summary of the baseline nutrient
analysis data.
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3.2 ASSESSMENT OF BASELINE IN SITU BIODEGRADATION POTENTIAL

most frequently detected compound, reported in all 20 samples. Ethylbenzene was reported in 11
of20 samples, and total xylenes were reported in 19 of20 samples. Total BTEX was not
detected in the equipment rinsate blanks or the trip blanks.

MTBE was detected in 19 of 20 ground-water samples at concentrations ranging ~om 1.3 ,ug/L
(WP-03) to 130,ug/L (WP-09). MTBE was not detected in the equipment rinsate blanks or the
trip blanks.
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Colorimetric field test kits were used for onsite analysis of ferrous iron and manganese
concentrations in the ground-water samples collected from 16 of the 20 well points. Insufficient
ground-water was available for sample collection in well points WP-12, WP-16, and WP-17.
The sample from WP-03 was too turbid for field test kit analysis. Ferrous iron concentrations
ranged from non-detect in well points WP-07 and WP-09 to 4.8 mgIL in WP-04 and WP-08.
Manganese concentrations ranged from non-detect in 12 of the well points to 2.0 mgfL in WP-08.
A summary of the ferrous iron and manganese data is provided in Table 3-6.

The reported concentrations of total BTEX, TPH-GRO, and TPH-DRO for the duplicate ground
water samples collected at WP-Ol, WP-ll, and MW-44 indicated general agreement with
analytical results for the original samples. TPH-GRO concentrations were not in agreement
between the original and duplicate ground-water samples collected at WP-ll (5,500 ,ugfL and
10,000 ,ugfL, respectively). TPH-GRO was reported at 16.0,ug/L for the original sample at
MW-44 but was not reported in the duplicate sample «10.0 ,ugIL).

TPH-DRO was reported in 18 of20 ground-water samples at concentrations ranging from
56 ,ugfL (MW-56) to 16,000,ugIL (WP-02). Concentrations ofTPH-DRO were reported greater
than or equal to 1,000,ugIL at 5 locatIons: WP-Ol (1,000 ,ugIL) , WP-02 (16,000 ,ugfL), WP-04
(1,300 ,ugfL), WP-05 (1,100 ,ugIL), and WP-l1 (3,600,ugIL). TPH-DRO was not detected in
MW-44 or MW-51. TPH-DRO was not detected in the equipment rinsate blanks.

Ground-water parameters and vapor monitoring data collected prior to biosparging system
activation 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 by
dissolved oxygen concentrations less than 0.5 mgIL in 9 of 18 well points and less than 1.0 mgfL
in 16 of 18 well points. Only two well points, WP-09 and WP-20, exhibited dissolved oxygen
concentrations greater than 1.0 mgfL (5.4 and 3.1 mgIL, respectively). Figure 3-6 provides the

TPH-GRO was reported in the 20 ground-water samples at conceritrations ranging from 14,ug/L
(MW-51) to 9,000,ug/L (WP-05). Concentrations ofTPH-GRO were reported above 1,000,ug/L
in 5 of20 samples: WP-02 (4,200 ,ugIL), WP-05 (9,000 ,ugIL), WP-07 (2,500 ,ug/L), ":P-11
(5,500 ,ugIL), and WP-13 (2,200,ugIL). TPH-GRO was.not detected in the equipment rinsate
blanks. .
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baseline (i.e., prior to biosparging system operation) interpreted dissolved oxygen concentration
plume. Both of these well points were near the extremities of the interpreted 7-8 August 1996
dissolved-phase BTEX plume. It is likely that the relatively high magnitude of heterotrophic
bacteria measured at these locations were actively degrading dissolved-phase hydrocarbons
through aerobic metabolic pathways..

. Redox potentials which are indicative of exclusive methanogenesis are typically in the range of 
240 mY. The redox potentials measured prior to activation of the Old Navy Fuel Farm
biosparging system ranged from -100 to 352 mV with an average of243 mY. This range of
redox potentials is closer to the typical range for iron reduction (-50 mV). Reduced, or ferrous
iron, concentrations were observed up to 4.8 mg/L with an average of 1.5 f mg/L, indicating that
iron reduction had likely occurred in the ground water at the Old Navy Fuel Farm. Sufficient
concentrations of sulfate (up to 120 mg/L) were also present as an electron receptor for the
sulfate reduction pathway. Due to the range of redox potentials observed and the presence of

Dissolved oxygen concentrations at other locations within the target remediation zone were
insufficient to promote aerobic biodegradation and were indicative of a highly anaerobic
environment. Additionally, water quality indicator parameters, available nutrient and ferrous
i'ron concentrations, and well point head space vapor monitoring data provided strong indications
that ,the ground-water microbial environment had progressed to an advanced state of reducing. .
conditions. S~gnificant anaerobic biodegradation of petroleum hydrocarbons was likely in Lt;.~!~·,;·· ... ',.-
progress at this time. The presence of high concentrations ofmethane (as much as 5 perce~t:i1';(:::' .'
of the head space vapor) within many of the well point risers indicated that methanogenic·;'·.~-.~·· ..
biodegradation of hydrocarbons was in progress. .

Methanogenic bacteria are obligate anaerobes (i.e., occur only in completely anaerobic
environments) which are capable of metabolizing petroleum hydrocarbons. During the final
reaction step of methanogenesis (or methane fermentation), the carbon oxidized from the
hydrocarbon substrate is reduced to methane, producing dissolved-phase methane gas (Graudy
and Gniudy 1988). Other products of methanogenesis are acetate and long-chain fatty acids,
which may have contributed to the reduced pH conditions (average pH 4.87) observed prior to
activation of the Old Navy Fuel Farm biosparging system. Methanogenesis occurs once the
ground water has reached sufficiently reducing conditions. To attain these conditions, other
highly oxidizing chemical species such as oxygen, nitrate, sulfate, manganese, and ferric iron
(Fe+3

), whi'Ch are favored microbially, must first be reduced. The observation of active
methanogenisis usually indicates that the ground-water environment has progressed through the
more favorable (i.e., higher energy-yielding potential) metabolic pathways. These pathways, in
order of microbial favorableness, are: aerobic respiration, denitrification and/or manganese
reduct~on, nitrate reduction, ferric iron reduction, and su.lfate reduction. However, it should be
noted that a given area within an aquifer may switch among iron reduction, sulfate reduction, and
methanogenesis depending on seasonal recharge of dissolved oxygen and sulfate recharge (Naval
Facilities Engineering Service Center 1996). .
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3.3 SUMMARY OF BIOSPARGING SYSTEM OPERATION AND MONITORING
DATA

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

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

Project: 296.0035
Revision: FINAL

Page 3-7
April 1997

Summary Report
Biosparging System Operations

':-:.

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

EA Engineering, Science, and Technology:.' , _"<'

The average ground-water temperature, ferrous iron, and TPH concentrations, and C:N:P ratios
were all within acceptable ranges (10-45°C, <lOmg/L, <50,000 mg/L, and 100:1:0.5-100:10:1,
respectively) given by EPA for successful application ofbiosparging remedial technologies
(U.S. EPA 1995). Additionally, the percent of total organic nitrogen for most samples was above
the minimal threshold of 1.5 percent given by State of Wisconsin DNR (1994). However, the
ground-water pH was below the recommended range given by the EPA (pH range of 6-8).
Ground-water pH ranges measured prior to activation of the biosparging system ranged from
3.71 to 5.60, with an average of 4.87. As mentioned previously, these pH conditions may have
resulted from long-term anaerobic microbial activity at the Old Navy Fuel Farm remedial area. It

I

was anticipated that the pH of ground water would approach neutrality as aerobic microbial
activity replaced anaerobic processes following activation of the biosparging system.

Field personnel performed a total of 16 operating and monitoring site visits during the reporting
period from 8 August (biosparging system activation date) to 19 December 1996. Operating and
monitoring site visits were conducted on 9, 14,20, and 28 August 1996; 3 and 16 September
1996; 2, 8, 17, and 25 October 1996; 1, 8, 13, and 25 November 1996; and 5 and 19 December
1996. Biosparging operating 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:

nutrients required for metabolic pathways other than methanogenisis, it is likely that anaerobic
biodegradation of dissolved-phase hydrocarbons was occurring through multiple pathways prior
to activation of the biosparging system.

Most conditions measured at the Old Navy Fuel Farm remedial area prior to activation of the
biosparging system indicated a high potential for successful utilization of the system. The
hydrocarbon degrading microbial population measured in ground-water samples was well within
the range considered amenable for active bioremediation. In fact, two of the well point ground
water samples (WP-14 and WP-20) exhibited microbial populatiOIis greater than 1.0 x 106

CFU/mL, the threshold considered by the State of Wisconsin DNR (1994) to be sufficient for
natural attenuation. It should be noted that obligate anaerobes, such as methanogenic bacteria,
were not quantified, and as such have not been considered in the biodegradation potential
analysis.
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3.3.1 Biosparging System Operational Summary

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

• Inspected biosparging system components for functionality and repaired as
necessary.

After conversion to AAS-only operating mode, a significant increase in sparging activity, as
evidenced by visual aeration of surface water and standing water within field service vaults, was •
observed in the western section of the remedial area. On 8 October 1996, a frost rupture was
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On 16 September 1996, AAS compressor CIA, which was supplying air to the eastern AAS
injection well network, was found to be inactive due to a drive pulley failure. Replacement parts
were immediately otdered and the compressor re-activated on 30 September 1996. During the
period in which compressor CIA was inactive, evidence of active biosparging activity (i.e.,
aeration of standing water) was significantly reduced in the eastern section of the remedial area.
For this reason and due to the short-circuiting discussed above, it was determined that the AAS
injection wells were significantly more effective than lateral aeration trenches, with respect to
ground-water aeration, and that additional compressed air volume was required to effectively
operate the AAS injection well network. Therefore, on 2 October 1996, the lateral aeration
trenches were de-activated to allow AAS compressor C-2 to supply additional air to the western'
AAS injection well network. The Old Navy Fuel Farm biosparging system was operated in this
mode (i.e., AAS injection wells only, with compressor CIA supplying air to the eastern injection
well network and compressors C1B and C-2 supplying air to the western injection well network)
for the remainder of the reporting period.

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 AAS wells. Ambient air injection was ',,:,,\' .
accomplished by AAS compressors C-IA, C-IB, and C-2 which supplied compressed air .~ / .
(approximately 300 cfm each at 7.0 psig) to the eastern AAS well network, western AAS well
network, and lateral aeration trenches, respectively. Injection pressures and flow rates were
measured at field service vaults using dedicated gauges (when functioning) or were confirmed by
visual and/or audio evidence (i.e., obvious surface water/service vault water aeration and audible
supply line airflow). On 9 August 1996, approximately 18 hours after biosparging system
activation, 12 of the 18 AAS injection well legs (AAS legs 4-7 and 11-18) and only 5 of the
12 lateral aeration trenches (aeration trenches 4,5, 14, 16, and 17) were confirmed to be active.

. By 14 August 1996, only 7 of the 18 AAS injection well legs (AAS legs 2-7 and 12) and 7 of the
18 lateral aeration trenches (aeration trenches 2, 3, 5, 6, and 15-17) were confirmed to be active.
The reduction over time in actively sparging AAS wells and lateral aeration trenches indicated
that air flow was being short-circuited to injection areas exhibiting the least resistance.
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3.3.3 Water Quality Indicator Parameter Data.

3.3.2 Monitoring Well and Well Point Gauging Data

Field personnel measured water quality indicator parameters in the 20 well points and monitoring
wells MW-44, MW-51, MW-56, and MW-J during each of the 16 operating and monitoring site
visits, except when prevented by weather conditions, blocked or bent well casings, and/or the
presence ofLNAPL. A summary ofwater quality indicator parameter data is provided in
Table 3-2.

LNAPL sheens (i.e., less than 0.01 ft thickness) were observed in 12 of the 20 well points
(WP-Ol, WP-02, WP-03, WP-04, WP-05, VVP-06, WP-08, WP-10, WP-l1, VVP-13, WP-18, and
WP-19). LNAPL sheens were not observed in the monitoring wells. Measurable LNAPL
(i.e., >0.01 ft) was observed in well points WP-02 (0.03 ft)~ WP-04 (up to 0.82 ft), WP-07 (up t~
1.95 ft), WP-I0 (up to 0.10 ft), and WP-13 (0.12 ft) and monitoring well MW-J (up to 0.17 ft).

Project: 296.0035
Revision: FfNAL

Page 3-9
April 1997

Summary Report
Biosparging System Operations

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

EA Engineering, Science, and Technology

During the reporting period the average pH of the ground water increased from 4.87 to 5.93, the
average temperature of ground water decreased from 16.59°C to 7.30°C, and the average
dissolved oxygen concentration increased from 1.24 mg/L to 4.09 mg/L. The conductivity and
redox values remained essentially stable throughout the reporting period. The changes in
temperature and dissolved oxygen were expected due to ambient weather conditions and active
biosparging, respectively. The increase in the average ground-water pH is most likely due to
modified microbial activity associated with active biosparging (i.e., transformation from
anaerobic to aerobic environment). .

Field personn«l gauged the 20 well points and monitoring wells MW-44, MW-5l, MW-56, and ..',.:"
.. ~ .

MW-J during each of the 16 operating and monitoring site visits, except when prevented by·····,
weather conditions and/or blocked or bent well casings. A summary of the well gauging data is .
provided in Table 3-1. The water table elevation fluctuated by no more than 2.5 ft, and appeared
to increase gradually throughout the reporting period.

discovered in the main supply line of the eastern AAS injection well network, in the vicinity of
well point WP-19. This rupture was repaired on 9 October 1996, after which significant
increased sparging activity was also observed in the eastern section of the remedial area. In
addition to aeration of surface water and water within field surface vaults, well points WP-07,
WP-08, WP-13, and WP-17 exhibited ground-water aeration (i.e., visual and/or audible sparging
within the well points). No well point biosparging activity was observed prior to the conversion""
to AAS-only air injection mode. At the time this report was prepared, the Old Navy Fuel Farm
biosparging system continued to operate in this mode.
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3.4 SUMMARY OF DECEMBER 1996 SAMPLING PROGRAM RESULTS

Ground-water samples were collected from the 8 monitoring wells and 16 well points. Each
sample was analyzed onsite for ferrous iron and manganese using Hach fIeld test kits. Samples
from the monitoring wells and well points were sent to EA Laboratories and analyzed for BTEX
and MTBE by EPA Method 602, TpH-GRO by MEDEP LOP 4.2.17, and TPH-DRO by MEDEP
LOP 4.1.25.

Ground-water sampling was conducted at the Old Navy Fuel Farm during the period of
3-5 December 1996 to document ground-water conditions after approximately 4 months of active
biosparging. Water level gauging and water quality indicator parameter data were collected from
8 monitoring wells (MW-44, MW-49, MW-51, MW-54, MW-58, MW-62, MW-J, and
MW-213) and the 20 well points. Well point riser headspace TVH measurements were taken
using a TVA-I000 PID/FID.

As discussed previously, direct measurement of well point headspace TVH concentrations was
not possible due to interference resulting from signifIcant concentrations of methane. However,
applying the screening procedure discussed in Section 3.1.3 to the well point headspace
monitoring data, TVH concentrations greater than 10 ppIlly were observed in all but 5 of the 20
well point risers. TVH concentrations greater than 10 ppIlly were not confIrmed within well point
risers WP-Ol, WP-05, WP-06, WP-09, and WP-18. After conversion to AAS-only injection
mode and repair of the eastern main AAS supply line, the TVH concentrations in well points
WP-15 to WP-17 and WP-20 were reduced to non-detect. The TVH concentrations in well
points WP-14 and WP-29 were reduced to less than 10 ppIlly. ,TVH concentrations greater than
,10 ppIlly 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.
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3.3.4 Monitoring Well and Well Point Headspace Vapor Measurements

Field personnel measured headspace TVH concentrations in the 20 well points during each of the
16 operating and monitoring site visits. To confIrm that elevated FID responses were due to the
presence of methane, a Landtec GA-90 methane detector was used to directly'measure methane,
carbon dioxide, and oxygen headspace concentrations on 28 August and 3 September 1996. As
expected, signifIcant methane concentrations (ranging from 0.1 to >90 percent) were detected in
well points which had previously demonstrated elevated FID responses and/or had extinguished
the FID flame. Methane was detected iti all but 7 of the well points (WP-Ol, WP-03, WP-05,
WP-06, WP-09, WP-14, and WP-18). Carbon dioxide measurements ranged from 0.0 percent '
(well points WP-Ol and WP-06) to 34.2 percent (WP-IO). Oxygen measurements ranged from
0.0 percent (WP-I0) to 21.8 percent in well point WP-Ol. Methane, carbon dioxide, and oxygen :,
headspace concentration data are provided in Table 3-7. ' ,;,~.. ,
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3.4.2 December 1996 Water Quality Indicator Parameter Data

3.4.1 December 1996 Well Gauging Data

Concurrent with the 3 December 1996 gauging event, field personnel measured baseline water
quality indicator parameters (including temperature, pH, conductivity, dissolved oxy"gen, and Eh)
at 16 well points and 8 monitoring wells using a Hydrolab Model H20®G multiparameter water
quality meter. Water quality parameter data were not obtained from well points WP-02, WP-04,
WP-07 due to the presence of LNAPL, and from WP-17 due to lack of sufficient ground water.

Additional ground-water samples were collected from 18 of 20 well points 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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Ground-water pH ranged from 5.04 (WP-lO) to 6.71 (WP-08) with an average value of5.93.
Temperature ranged from 4.75°C (WP-20) to 9.76°C (MW-54) with an average of7.30°C.
Dissolved oxygen ranged from 0.66 mg/L (WP-05) to 10.50 mg/L (WP-13) with an average of
4.09 mg/L. Conductivity ranged from 51.4 ,uhmos (MW-58) to 378 ,uhmos (WP-08) with an
average of 155 ,uhmos. Redox ranged from 45 mV (WP-Ol) to 321 mV (WP-14) with an
average of241 mY. Table 3-2 provides a summary of Old Navy Fuel Fami water quality
indicator parameter data for the reporting period.

Figure 3-7 provides the interpreted water table elevations for the 3 December 1996 gauging
event. The overall ground-water flow direction observed during the 3 December 1996 gauging
event, when the biosparging system was active, is similar to that observed during the August
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 the eastern leg of the biosparging system (i.e., AAS lines 8-12).

Field personnel gauged 8 monitoring wells and the 20 well points on 3 December 1996 (prior to "
ground-water sampling) to determine depth to water and note absence/presence ofLNAPL.

. ~'-., ~~:,~::

LNAPL was observed in WP-02 (0.03 ft), WP-04 (0.64 ft), and WP-07 (0.62 ft). LNAPL was;~. :f/.:/..

~~~~:e~_~9a;: 7~~~eftm~~~0t:~;!~~. ~:b~0~d~:~~~e:l:V=:g:1 ~~~~~5~U~I" ")dtftr.
Farm gauging data for the reporting period.

EA Engineering, Science, and Technology .
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r 3.4.3 December 1996 Well Point Riser Vapor Monitoring Data• TVH measurements were taken from the ~O well point risers on 5 December 1996
n (approximately 4 months after biosparging system activation) to aSsess the effect of long-term
I subsurface air injection on the volatilization of hydrocarbons at the ground-water interface.

Table 3-3 provides a summary ofwell point headspace monitoring data.
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The PID response ranged from 0.0 ppI1\. at 6 of20 well points (WP-14, WP-15, WP-16, WP-17,
WP-18, and WP-20) to 755 ppI1\. (WP-07). The FID response ranged from 0.0 ppI1\. at 6 of20
well points (WP-13, WP-14, WP-15, WP-16, WP-18, and WP-20) to 188,000·ppI1\. (WP-07).
As indicated by the data, a significant discrepancy was observed between the PID and FID
responses at some locations. It was previously confirmed, using a methane detector on
28 August and 3 September 1996, that the FID was responding to elevated concentrationS. of .'
methane gas, which is not detected by the PID.

Applying the screening procedure discussed in Section 3.1.3 to the December 1996 well point
headspace monitoring data, it is concluded that 10 of the 20 well points (WP-02 through WP-08
and WP-l 0 through WP-12) had TVH readings exceeding 10 PPI1\.. It can also be inferred that
11 of the 20 well points (WP-I0 through WP-08 and WP-lO through WP-12) had elevated
methane concentrations.

3.4.4 December 1996 Microbial Sampling Results

During 4-5 December 1996, ground-water samples were collected from 18 of 20 well points and
submitted to BioRenewal Technologies, Inc. of Madison, Wisconsin for microbial analysis.
Microbial samples were not collected from well points WP-16 and WP-17 due to lack of
available ground water. Microbial population density (both total heterotrophic micro-organisms
and petroleum degrading micro-organisms) was expressed in CFU/mL. Results are summarized
in Table 3-4.

The December 1996 (i.e., after approximately 4 months of active biosparging) total microbial
populations ranged from 3.3 x 104 CFU/mL (WP-18) to 4.4 x 106 CFU/mL (WP-Ol) with an
average of 1.143 x 106 CFU/mL. Degrader microbial populations ranged from 5.0 x 103

CFU/mL (WP-18) to 3.6 x 105 CFU/mL (WP-02);with an average of6.8 x 104 CFU/mL. Table
3-4 provides a comparison ofbaseline and December 1996 microbial sampling results. As
evident in the table, although the total heterotrophic microbial population increased from an
average of6.87 x 105 to 1.143 X 106 CFU/mL during this reporting period, the hydrocarbon
degrading microbial population decreased from an average.of 5.4 x 105 CFU/mL to 6.8 x 104

CFU/mL.

.';.

Total organic nitrogen concentrations ranged from 0.5 to 63.2 percent in samples collected on
4-5 December 1996, with an average of 12.2 percent. The December 1996 C:N ratios ranged
from 1:1 to 44:1, with an average of9.4:1. Only one December 1996 C:P ratiq (well point

I
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TPH-DRO was reported in 16 of24 ground-water samples at concentrations ranging from
52 J.1-g/L (MW-62) to 6,700 J.1-g/L (MW-J). Concentrations ofTPH-DRO were reported greater
than 1,000 J.1-g/L at only 2 locations: WP-13 (3,100 J.1-g/L) and MW-J (6,700 J.1-g/L). TPH-DRO
was not detected in MW-51 or MW-58. TPH-DRO was not detected in the equipment rinsate
blanks.

The reported concentrations oftotal BTEX, TPH-GRO, and TPH-DRO for the duplicate ground
water samples collected at WP-03 and MW-49 indicated general agreement with analytical
results for the original samples, except for TPH-GRO in WP-03 which was reported at 4,100
J.1-g/L for the original sample and at 160 J.1-g/L in the duplicate sample.

Hach field test, kits (colorimetric) were used for onsite analysis of ferrous iron and manganese
concentrations in the ground-water samples from 16 of20 well points. Samples were not
collected from well points WP-02, WP-04, and WP-07 due to the presence of LNAPL.
Insufficient ground water was available for sample collection in WP~17. Ferrous iron
concentrations ranged from 0.05 mg/L in WP-20 to 12.0 mg/L in WP-1. Manganese
concentrations ranged from non-detect in 3 well points (WP-15, WP-16, and WP-18) to 1.1 mg/L
in WP-12. A summary of the ferrous iron and manganese data is provided in Table 3-6.

3.5 PRELIMINARY ASSESSMENT OF BIOSPARGING SYSTEM PERFORMANCE

Indicator parameters used to assess biosparging system performance during the reporting period
include: total and petroleum degrading microbial population data, water quality parameters,
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 dissolved oxygen) of the indicator parameters may be due to seasonal effects,
since the baseline sampling program was conducted in August 1996 and the first operational
sampling event was conducted in December 1996.

3.5.1 In Situ Biodegradation Conditions

After approximately 4 months of active biosparging, ground water within the Old Navy Fuel
Farm remedial area appeared to be in a state of conversion from an anaerobic, higWy reducing
environment to aerobic conditions potentially supportive of in situ biodegradation of petroleum
hydrocarbons by heterotrophic microorganisms.. The capacity of the biosparging system for
supplying oxygen to ground water within the remedial area was evidenced by significant
increases in dissolved oxygen concentrations at 12 out of 15 well point locations. Insufficient
data were collected (due to lack of ground water and/or the presence ofLNAPL) to assess
dissolved oxygen increases at well.points WP-04, WP-07, WP-12,WP-16;and WP-17.
Dissolved oxygen concentration isopleths for the baseline and December 1996 sampling events
are provided in Figures 3-6 and 3-12, respectively. No increases in dissolved oxygen were
observed at well points WP-05, WP-06, and WP-lO. Significant increases in dissolved oxygen
were observed at the remaining well points, especially in the central and western sections of the
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concentrations was observed at 6 of the 20 well points (WP-Ol, WP-02, WP-04, WP-07, WP-ll,
and WP-12). Since installed, methane has not been observed at well points WP-09, WP-13,
WP-14, and WP-20.

December 1996 electron acceptor analyses are also indicative of a conversion to an aerobic
microbial environment. Both nitrate and sulfate concentrations have increased throughout the
reporting period. The average nitrate concentration measured during the baseline sampling event
was 3.02 mg/L and more than doubled to 6.40 mg/L by the December 1996 sampling event. The
average sulfate concentration also appears to have doubled, from 37.2 mg/L to 75.5 mg/L. As
discussed previously, nitrate and sulfate can serve as alternate electron acceptors to oxygen only
under strictly anaerobic conditions (i.e., dissolved oxygen less than 0.5 mg/L). Therefore,
microbial redl,lction ofdissolved-phase nitrate and sulfate ceases as aerobic conditions are
established. This would be evidenced by increases in both nitrate and sulfate corresponding to
the aquifer's natural recharge rate for both analytes, which may explain the increases observed
during the reporting period. Although nitrate concentration increases did not appear to be
directly correlated to increased dissolved oxygen, a correlation was observed between sulfate
concentration changes and aeration. Only 3 of 18 well point ground-water'samples (WP-02,
WP-05, and WP-IO) were observed to have decreased sulfate concentrations throughout the
reporting period. Of these locations, 2 of3 (WP-03 and WP-IO) remained anaerobic and one
(WP-02) appears to have had only background dissolved oxygen availability (i.e., less than
3.0 mg/L). All other locations exhibited increases in sulfate concentrations. It should be noted
that although these changes may be associated with increased aerobic conditions, they may also
be due, in part or whole, to seasonal effects.
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Manganese and ferric iron (Fe+3
) can also be used as alternate electron acceptors to oxygen under

anaerobic conditions. Increases in the concentrations of manganese and/or ferric iron may be
indicative of aquifer recharge based accumulation associated with conversion from anaerobic to
aerobic microbial activity. The manganese concentrations dO'not appear to have changed
significantly, 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 crystallalinity.
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 may be taking place in the absence of continued ferrous iron production associated
with anaerobic conditions.

(

Out of 12 well points for which ferrous iron concentrations were quantified during the baseline
and December 1996 sampling events, 6 locations exhibited decreases in ferrous iron
concentration. Each of these locations also exhibited significant increases in dissolved oxygen
concentrations. Two locations, WP-08 and WP-13, in which active sparging was observed and
very large increases in dissolved oxygen concentration were documented, also exhibited the
largest decrease in ferrous iron concentration. Of the remaining 6 well points, 2 locations

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Summary Report
Biosparging System Operations





3.5.2 Preliminary Assessment of Dissolved-Phase Hydrocarbo~ Removal

Decreased concentrations of MTBE were also indicated by the analytical data. MTBE
concentrations decreased at 12 out of 14 well points and at monitoring well MW-51 during the
reporting period. MTBE was not reported at well point WP-18 and monitoring well MW-44.
The only location for which significant MTBE reduction was not observed was well point
WP-05, which remained anaerobic throughout the reporting period.

TPH-GRO concentrations did not appear to have been affected by biosparging system operation.
TPH-GRO decreased at 6 out of 16 sample locations (WP-05, WP-I0, WP-13, WP-15, WP-20,
and monitoring well MW-51) but increased at 5 locations (WP-Ol, WP-03, WP-09, WP-19, and
monitoring well MW-44). Significant changes in TPH-GRO concentrations were not observed. at
well points WP-06, WP-08, WP-ll, WP-14, and WP-18.

Analytical data collected during baseline and December 1996 ground-water sampling events at
the Old Navy Fuel Farm indicate that notable reductions in the dissolved-phaseBTEX, MTBE,
TPH-GRO, and TPH-DRO concentrations have occurred during the reporting period. Tables 3-6
and 3-9 provide a summary of analytical results for the baseline and December 1996 sampling ..
events, respectively. Concentration isopleths are provided in Figures 3-2 through 3-5 and 3-8
through 3-11.
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As indicated by the data, tota~ BTEX concentrations decreased at 11 out 14 well points (WP-Ol,
WP-03, WP-08, WP-09, WP-I0, WP-ll, WP-13, WP-14, WP-15, WP-18, and WP-20) and at
both monitoring wells (MW-44 and MW-51) for which baseline and December 1996 samples
were collected. Insufficient ground water was available for sample collection at well points
WP-12, WP-16, and WP-17. December 1996 samples were not collected at well points WP-02,
WP-04, and WP-07 due to the presence ofLNAPL. Of the 11 well points in which total BTEX
concentration reductions were observed, 9 also exhibited evidence of active biosparging. WP.;.OI
and WP-l 0, which also reported decreases in total BTEX concentrations, were not affected by
the biosparging system. Three sample locations (WP-05, WP-06, and WP-18) did not exhibit
significant tota1 BTEX concentration reductions. Of these, the ground water in the area of
WP-05 and WP-06 remained anaerobic throughout the reporting period, and WP-18 exhibited
only slight increases in dissolved oxygen.

EA Engineering, Science, and Technology :.;.;:.::.:.:-;;:"."",;,,,

10 percent) below the minimal threshold value to sustain aerobic biodegradation of petroleum
.hydrocarbons. The current ground-water tempera~e may contribute to inhibition of effective
bioremediation, however, this is a seasonal attribti,te. If is expected that as the ground-water
temperature increases and dissolved oxygen continues to be made available as the primary
electron acceptor, sustained aerobic de~nidaiion ofpetroleum constituents will occ.ur at the Old
Navy Fuel Farm.
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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 the ambient temperature increases and the conversion to
aerobic microbial conditions is completed, these compounds and the remaining volatile
constituents will undergo sustained aerobic biodegradation.

TPH-DRO concentrations generally decreased during the reporting period but did not appear to
be attributable to biosparging activity. TPH-DRO decreased at 8 out of 14 well points (WP-05,
WP-06, WP-08, WP-09, WP-I0, WP-ll, WP-15, and WP-18) and increased at well point WP-13
and monitoring well MW-44. Significant changes in TPH-DRO concentrations were not
observed at well points wP-O1, WP-03, WP-14, WP-19, and WP-20. TPH-DRO.was not
observed in well MW-51 during either sampling event.

The apparent reduction in dissolved-phase hydrocarbon concentrations is most likely attributable
to a combination ofvolatilization and increased in situ biodegradation, both resulting from
op~ration of the Old Navy Fuel Farm biosparging system. Although existing data are not
sufficient to directly quantify the fraction of hydrocarbon reduction attributable to volatilization
versus biodegradation, estimations can be made for specific compounds based on chemicaI
specific vapor pressure and biodegradability. MTBE, for which the most significant ' ,', ...
concentration reduction was o~served, is the most volatile analyte included in the sampling
program and is resistant to biodegradation. Therefore, the reduction in MTBE is most likely
attributable to volatilization. Similarly, although concentration reductions were evident for each
of the BTEX constituents, the fraction of samples in which reductions were observed was higher
for the more volatile constituents (benzene and toluene) than the less volatile constituents
(ethylbenzene and total xylenes) even though ethylbenzene and total xylenes are generally
considered to be as amenable, if not more, to ,biodegradation as benzene or toluene. Again, the
reduction in BTEX concentrations appears to be more attributable to volatilization than
biodegradation. However, in situ biodegradation may also have contributed to the reduction
in dissolved-phase hydrocarbons observed during the reporting period. .
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TABLE 3-1 SUMMARY OF WELL GAUGING DATA COLLECTED
FROM 8 AUGUST THROUGH 19 DECEMBER 1996
OLD NAVY FUEL FARM, NAVAL AIR STAnON

BRUNSWICK, MAINE

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

WP-l

08 AUG 1996 74.84 4.55 . 4.55 0.00 70.29

14 AUG 1996 74.84 4.87 4.87 Sheen «0.01) 69.97

20 AUG 1996 74.84 5.09 5.09 0.00 69.75

28 AUG 1996 74.84 5.21 5.21 0.00 69.63

03 SEP 1996 74.84 4.97 4.97 .. 0.00 69.87

16 SEP 1996 74.84 4.15 . 4.15 0.00 70.69

02 OCT 1996 74.84 4.40 4.40 0.00 70.44

08 OCT 1996 74.84 4.75 4.75 0.00 70.09

17 OCT 1996 74.84 4.75 4.75 0.00 70.09

25 OCT 1996 . 74.84 3.80 3.80 0.00 71.04

01 NOV 1996 74.84 3.87 3.87 0.00 70.97

08 NOV 1996 74.84
0-

4.05 4.05 0.00 70.79

13 NOV 1996 74.84 4.25 4.25 '0.00 70.59

25 NOV 1996 74.84 4.45 4.45 0.00 70.39

03 DEC 1996 74.84 3.33 3.33 0.00 71.51

19 DEC 1996 74.84 3.25 3.25 0.00 71.59

WP-2

08 AUG 1996 75.25 5.78 5.78 Sheen «0.01) 69.47

14 AUG 1996 75.25 6.00 6.00 0.00 69.25

20 AUG 1996 75.25 6.17 6.17 Sheen «0.01) 69.08

28 AUG 1996 75.25 6.27 6.27 0.00 68.98

03 SEP 1996 75.25 6.08 6.08 0.00 69.17

16 SEP 1996 75.25 5.35 5.35 0.00 69.90

02 OCT 1996 75.25 5.67 5.67 0.00
'.

69.58

08 OCT 1996 75.25 5.92 5.92 0.00 69.33

17 OCT 1996 75.25 5.85 5.85 0.00 69.40

25 OCT 1996 75.25 5.18 5.18 0.00 70.07

01 NOV 1996 75.25 5.15 5.15 0.00 70.10

08 NOV 1996 75.25 5.22 5.22 0.00 70.D3·

13 NOV 1996 75.25 5.50 5.50 0.00 69.75

25 NOV 1996 75.25 5.61 5.61 0.00 69.64

03 DEC 1996 75.25 4.71 4.68 0.03 70.56

19 DEC 1996 75.25 4.33 4.33 0.00 70.92

(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)(3)

WP-3

08 AUG 1996 74.16 4.34 4.34 0.00 69.82

14 AUG 1996 74.16 4.67 4.67 0.00 . 69.49

20 AUG 1996 . 74.16 4.90 4.90. Sheen «0.01) 69.26

28 AUG 1996 74.16 5.08 5.08 Sheen.«O.OI) 69.08

03 SEP 1996 74.16 5.04 5.04 0.00 69.12

16 SEP 1996 74.16 Data not available

02 OCT 1996 74.16 4.58 4.58 0.00 69.58
'.'

08 OCT 1996 74.16 4.85 4.85 0.00 69.31

17 OCT 1996 74.16 4.80 4.80 0.00 69.36

25 OCT 1996 74.16 3.95 3.95 0.00 70.21

01 NOV 1996 74.16 3.85 3.85 0.00 70.31

08 NOV 1996 74.16 4.05 .4.05 0.00 70.11

13 NOV 1996 74.16 4.20 4.20 0.00 69.96

25 NOV 1996 74.16 4.46 4.46 0.00 69.70

03 DEC 1996 74.16 3.51 3.51 0.00 70.65

1~ DEC 1996 74.16 2.85 2.85 0.00 71.31

WP-4

08 AUG 1996 76.18 5.89 5.89 0.00 70.29

14 AUG 1996 76.18 6.25 6.25 0.00 69.93

20 AUG 1996 76.18 4.54 4.54 0.00 71.64

28 AUG 1996 76.18 6.89 6.89 Sheen «0.01) 69.29

03 SEP1996 76.18 7.08 7.08 Sheen «0.01) 69.10

16 SEP 1996 76.18 6.37 6.37 0.00 69.81

02 OCT 1996 76.18 6.40 6.40 0.00 69.78

08 OCT 1996 76.18 6.77 6.77 0.00 69.41

17 OCT 1996 76.18 3.70 3.70 0.00 72.48

25 OCT 1996 76.18 5.40 5.40 0.00 70.78

01 NOV 1996 76.18 5.35 5.35 0.00 70.83

08 NOV 1996 76.18 6.00 5.36 0.64 70.73

13 NOV 1996 76.18 6.40 5.58 0.82 70.46

25 NOV 1996 76.18 6.79 6.10 0.69 69.96

03 DEC 1996 76.18 4.70 4.06 0.64 72.01

19 DEC 1996 76.18 3.75 3.15 0.60 72.98
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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)(al

WP-5

08 AUG 1996 74.64 5.45 5.45 0.00 69.19

14 AUG 1~96 74.64 5.51 5.51 Sheen «0.01) 69.13

20 AUG 1996 74.64 5.71 5.71 Sheen «0.01) 68.93

28 AUG 1996 74.64 5.83 5.83 0..00 68.81

03 SEP 1996 74.64 5.78 5.78 0.00 68.86

16 SEP 1996 74.64 5.08 5.08 0.00 69.56

02 OCT 1996 74.64 6.05 6.05 0.00 68.59
;

08 OCT 1996 74.64 5.62 5.62 0.00 • 69.02

17 oct 1996 74.64 _~ 5.53 5.53 - 0.00 69.11

25 OCT 1996 74.64 5.85 5.85 0.00 68.79

01 NaY 1996 74.64 4.94 4.94 0.00 69.70

08 NaY 1996 74.64 5.22 5.22 0.00 69.42

13 NaY 1996 74.64 5.11 5.11 0.00 69.53

25 NaY 1996 74.64 5.39 5.39 0.00 69.25

03 DEC 1996 74.64 4.13 4.13 0.00 70.51

19 DEC 1996 74.64 4.17 4.17 0.00 70.47

WP-6

08 AUG 1996 73.72 4.60 4.60 0.00 69.12

14 AUG 1996 73.72 4.79 4.79 0.00 68.93

20 AUG 1996 73.72 4.98 4.98 Sheen «0.01) 68.74

28 AUG 1996 73.72 5.11 5.11 0.00 68.61

03 SEP 1996 73.72 5.04 5.04 0.00 68.68

16 SEP 1996 73.72 4.35 4.35 Sheen «0.01) 69.37

02 OCT 1996 73.72 4.35 4.35 0.00 69.37

08 OCT 1996 73.72 5.01 5.01 0.00 68.71

17 OCT 1996 73.72 4.81 4.81 0.00 68.91

25 OCT 1996 73.72 4.05 4.05 0.00 69.67

01 NaY 1996 73.72 3.70 3.70 0.00 70.02

08 NOY)1996 73.72 4.15 4.15 0.00 69.57

13 NaY 1996 73.72 4.37 4.37 0.00 69.35

25 NOV 1996 73.72 4.53 4.53 0.00 69.19

03 DEC 1996 73.72 3.23 -3.23 0.00 70.49

19 DEC 1996 73.72 3.07 3.07 0.00 70.65
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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)

WP-7 .

08 AUG 1996 73.92 4.90 4.90 0.00 69.02

14 AUG 1996 73.92 5.10 5.10 0.00 68.82

20 AUG 1996 73.92 5.36 5.36 0.00 68.56

28 AUG 1996 73.92 5.48 5.48 0:.00 68.44

03 SEP 1996 73.92 5.47 5.47 0.00 68.45

16 SEP 1996 73.92 4.62 4.62 0.00 69.30

02 OCT 1996 73.92 5.72 5.72 0.00 68.20

08 OCT 1996 73.92 5.95 5.95 0.00 67.97

17 oct 1996 73.92 5.05 5.05 0.00 68.87

25 OCT 1996 73.92 4.05 4.05 0.00 69.87

01 NOV 1996 73.92 3.25 3.25 0.00 70.67

08 NOV 1996 73.92 5.10 5.10 0.00 68.82

13 NOV 1996 73.92 5.10 5.10 0.00 68.82

25 NOV 1996 73.92 6.22 4.27 1.95 69.32

03 DEC 1996 73.92 3.97 3.35 0.62 70.46,
19 DEC 1996 73.92 Bent riser; no data

WP-8

08 AUG 1996 74.99 5.55 5.55 0.00 69.44

14 AUG 1996 74.99 5.78 5.78 0.00 69.21

20 AUG 1996 74.99 5.95 5.95 0.00 '69.04

28 AUG 1996 74.99 6.19 6.19 0.00 68.80

03 SEP 1996 74.99 6.28 6.28 0.00 68.71

16 SEP 1996 74.99 5.25 5.25 Sheen «0.01) 69.74

02 OCT 1996 74.99 6.50 6.50 0.00 68.49

08 OCT 1996 74.99 Data not available (dry)

17 OCT 1996 74.99 6.15 6.15 0.00 68.84

25 OCT 1996 74.99 2.30 2.30 0.00 72.69

01 NOV 1996 74.99 6.00 6.00 0.00 68.99

08 NOV 1996 74.99 5.18 5.18 0.00 69.81

13 NOV 1996 74.99 5.50 .5.50 0.00 69.49

25 NOV 1996 74.99 5.86 5.86 0.00 69.13

03 DEC 1996 74.99 4.18 4.18 0.00 70.81

19 DEC 1996 74.99 3.55 3.55 0.00 71.44
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EA Engineering, Science, and Technology

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

WP-9

08 AUG 1996 75.46 6.86 6.86 0.00 68.60

14 AUG 1996 75.46 7.16 7.16 0.00 68.30

20 AUG 1996 75.46 Data not available (dry)

28 AUG 1996 75.46 Data not available (dry)

03 SEP 1996 75.46 Data not available (dry)

16 SEP 1996 75.46 Data not available (dry)

02 OCT 1996 75.46 Data not available (dry)

08 OCT 1996 75.46 Data not available (dry) ..

17 OCT 1996 75.46 Data not available (dry)

25 OCT 1996 75.46 6.25 6.25 0.00 69.21

01 NOV 1996 75.46 6.72 6.72 0.00 68.74

08 NOV 1996 75.46 7.07 7.07 0.00 68.39

13 NOV 1996 75.46 Data not available (dry)

25 NOV 1996 75.46 Data not available (dry)

03 DEC 1996 75.46 5.43 5.43 0.00 70.03 .

19 DEC 1996 75.46 4.75 4.75 0.00 70.71

WP-IO

08 AUG 1996 74.83 5.65 5.65 0.00 69.18

14 AUG 1996 74.83 5.80 5.80 0.00 69.03

20 AUG 1996 74.83 6.13 6.13 0.00 68.70

28 AUG 1996 74.83 6.32 6.32 Sheen «0.01) 68.51

03 SEP 1996 74.83 6.42 6.41 0.01 68.42

16 SEP 1996 74.83 5.24 5.14 0.10 69.67

02 OCT 1996 74.83 5.35 5.35 0.00 69.48

08 OCT 1996 74.83 5.9.1 5.91 0.00 68.92

17 OCT 1996 74.83 5.87 5.87 0.00 68.96
\

25 OCT 1996 74.83 4.60 4.60 0.00 70.23

01 NOV 1996 74.83 4.74 4.74 0.00 70.09

08 NOV 1996 74.83 5.06 5.06 . 0.00 69.77

13 NOV 1996 74.83 5.22 5.22 0.00 69.61

25 NOV 1996 74.83 5.41 5.41 0.00 69.42

03 DEC 1996 74.83 3.30 3.30 0.00 71.53

19 DEC 1996 74.83 3.00 3.00 0.00 71.83
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Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ftya)

WP-ll

08 AUG 1996 74.06 5.21 5.21 0.00 68.85

14 AUG 1996 74.06 5.30 5.30 0.00 68.76

20 AUG 1996 74.06 5.61 5.61 0.00 68.45

28 AUG 1996 74.06 5.75 5.75 Sheen «0.01) 68.31

03 SEP 1996 74.06 5.75 5.75 0.00 68.31

16 SEP 1996 74.06 4.93 4.93 Sheen «0.01) 69.13

02 OCT 1996 74.06 5.10 5.10 0.00 68.96
; • 0' ..

08 OCT 1996 74.06 6.05 6.05 0.00 . 68.01.. ,.

17 OCT 1996 74.06 5.35 5.35 0.00 68.71

25 OCT 1996 74.06 . 4.45 .4.45 0.00 69.61

01 NOV 1996 74.06 3.95 3.95 0.00 70.11

08 NOV 1996 74.06 4.82 4.82 0.00 69.24

13 NOV 1996 74.06 4.95 4.95 Sheen «0.01) 69.11

25 NOV 1996 74.06 5.16 5.16 0.00 68.90

03 DEC 1996 74.06 3.76 3.76 0.00 70.30

19 DEC 1996 74.06 3.66 . 3.66 0.00 70.40

, WP-12

08 AUG 1996 75.12 7.69 7.69 0.00 67.43

14 AUG 1996 75.12 7.70 7.70 0.00 67.42

20 AUG 1996 75.12 Data not available (dry) .

28 AUG 1996 75.12 7.88 7.88 0.00 67.24

03 SEP 1996 75.12 Data not available (dry)

16 SEP 1996 75.12 Data not available (dry)

02 OCT 1996 75.12 Data not available (dry)

08 OCT 1996 75.12 Data not available (dry)

17 OCT 1996 75.12 Data not available (dry)

25 OCT 1996 75.12 Data not available (dry)

01 NOV 1996 75.12 6.82 6.82 0.00 68.30

08 NOV 1996 75.12 7.45 7.45 0.00 67.67

13 NOV 1996 75.12 7.58 7.58 0.00 67.54

25 NOV 1996 75.12 Data not available (dry)

03 DEC 1996 75.12 5.87 5.87 0.00 69.25

19 DEC 1996 75.12 4.81 4.81 0.00 70.31
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Gauging Well Elevation Depth to Depth to I LNAPL Water Table
Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)(·)

WP-13

08 AUG 1996 74.34 6.32 6.32 0.00 68.02

14 AUG 1996 74.34 6.57 6.57 0.00 67.77

20 AUG 1996 74.34 6.80 6.80 Sheen «0.01) 67.54

28 AUG 1996 74.34 7.12 7.12 Sheen,{<O.OI) 67.22

03 SEP 1996 74.34 Data not available (dry)

16 SEP 1996 74.34 5.35 5.35 Sheen «0.01) 68.99

02 OCT 1996 74.34 6.40 6.40 0.00 67.94

08 ocr 1996 74.34 6.68 6.68 0.00 67.66

17 OCT 1996 74.34 5.84 5.72 0.12 68.60

25 OCT 1996 74.34 3.55 3.55 0.00 70.79

01 NOV 1996 74.34 4.70 4.70 0.00 69.64

08 NOV 1996 74.34 5.40 5.40 0.00 68.94

13 NOV 1996 74.34 5.75 5.75 0.00 68.59

25 NOV 1996 74.34 6.78 6.78 . 0.00 67.56

03 DEC 1996 74.34 4.95 4.95 0.00 69.39

19 DEC 1996 74.34 3.45 3.45 0.00 70.89

WP-14

08 AUG 1996 75.18 6.33 6.33 0.00 68.85

14AUG 1996 75.18 6.36 6.36 0.00 68.82

20 AUG 1996 75.18 6.73 6.73 0.00 68.45

28 AUG 1996 75.18 6.93 6.93 0.00 68.25

03 SEP 1996 75.18 7.04 7.04 0.00 68.14

16 SEP 1996 75.18 5.78 5.78 0.00 69.40

02 OCT 1996 75.18 6.13 6.13 0.00 69.05

08 OCT 1996 75.18 6.68 6.68 0.00 68.50

17 OCT 1996 75.18 6.47 6.47 0.00 68.71

25 OCT 1996 75.18 5.25 5.25 0.00 69.93

01 NOV 1996 75.18 5.35 5.35 0.00 69.83

08 NOV 1996 75.18 5.73 5.73 0.00 69.45

13 NOV 1996 75.18 5.90 5.90 0.00 69.28

25 NOV 1996 75.18 5.90 5.90 0.00 69.28

03 DEC 1996 75.18 3.99 3.99 . 0.00 71.19

19 DEC 1996 75.18 4.15 4.15 0.00 71.03
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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-15

08 AUG 1996 74.54 5.85 5.85 0.00 68.69

14 AUG 1996 74.54 5.86 5.86 0.00 68.68

20 AUG 1996 74.54 6.28 6.28 0.00 68.26

28 AUG 1996 74.54 6.45. 6.45 0.00 68.09

03 SEP 1996 ·74.54 6.49 6.49 0.00 68.05

16 SEP 1996 74.54 5.42 5.42 0.00 69.12

02 OCT 1996 74.54 6.03 6.03 0.00 68.51

08 OCT 1996 74.54 Data not available (dry)

17 OCT 1996 74.54 6.20 6.20 0.00 68.34

25 OCT 1996 74.54 4.98 4.98 0.00 69.56

01 NOV 1996 74.54 4.80 4.80 0.00 69.74

08 NOV 1996 74.54 5.40 5.40 0.00 69.14

13 NOV 1996 74.54 5.40 5.40 0.00 69.14

25 NOV 1996 74.54 5.80 5.80 0.00 68.74

03 DEC 1996 74.54 4.15 4.15 0.00 70.39

WP-16

08 AUG 1996 75.6 Data not available (dry)

14 AUG 1996 75.6 Data not available (dry)

20 AUG 1996 75.6 Data not available (dry)

28 AUG 1996 75.6 Data not available (dry)

03 SEP 1996 75.6 Data not available (dry)

16 SEP 1996 75.6 6.84 6.84 0.00 68.76

02 OCT 1996 75.6 Data not available (dry)

08 OCT 1996 75.6 Data not available (dry)

17 OCT 1996 75.6 Data not available (dry)

25 OCT 1996 75.6 7.00 7.00 0.00 68.60

01 NOV 1996 75.6 7.52 7.52 0.00 68.08

08 NOV 1996 75.6 Data not available (dry)

13 NOV 1996 75.6 Data not available (dry)

25 NOV 1996 75.6 Data not available (dry)

03 DEC 1996 75.6 5.60 5.60 0.00 70.00

19 DEC 1996 75.6 5.55 5.55 0.00 70.05
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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-17
,

08 AUG 1996 76.02 Data not available (dry)

14 AUG 1996 76.02 Data not available (dry)
-

20 AUG 1996 76.02 Data not available (dry)

28 AUG 1996 76.02 Data not available (dry)

03 SEP 1996 76.02 Data not available (dry)

16 SEP 1996 76.02 Data not available (dry)
.

02 OCT 1996 76.02 Data not available (dry)

08 ocT 1996 76.02 Data not available (dry)

17 OCT 1996 76.02 Data not available (dry)

25 OCT 1996 76.02 Data not available (dry)

01 NOV 1996 76.02 Data not available (dry)

08 NOV 1996 . 76.02 Data not available (dry)

13 NOV 1996 76.02 Data not available (dry)

25 NOV 1996 76.02 Data not available (dry)

03 DEC 1996 76.02 8.05 8.05 0.00 67.97

19 DEC 1996 76.02 7.40 7.40 0.00 68.62

WP-18

08 AUG 1996 74.30 6.51 6.51 0.00 67.79

14 AUG 1996 74.30 6.55 6.55 0.00 67.75

20 AUG 1996 74.30 Data not available (dry)

28 AUG 1996 74.30 Data not available (dry)

03 SEP 1996 74.30 Data not available (dry)

16 SEP 1996 74.30 5.75 5.75 Sheen «0.01) 68.55

02 OCT 1996 74.30 6.39 6.39 0.00 67.91

08 OCT 1996 74.30 6.60 6.60 0.00 67.70

17 OCT 1996 74.30 6.55 6.55 0.00 67.75

25 OCT 1996 74.30 5.35 5.35 0.00 68.95

01 NOV 1996 74.30 5.35 5.35 0.00 68.95

08 NOV 1996 74.30 5.59 5.59 0.00 68.71

13 NOV 1996 74.30 5.65 5.65 0.00 68.65

25 NOV 1996 74.30 5.79 5.79 0.00 68.51

03 DEC 1996 74.30 3.98 3.98 0.00 70.32

19 DEC 1996 74.30 3.85 3.85 0.00 70.45
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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-19

08 AUG 1996 72.73 5.12 5.12 0.00 67..61
"l4AUG 1996 72.73 5.16 5.16 0.00 67.57

20 AUG 1996 72.73 5.45 5.45 Sheen «0.01) 67.28

28 AUG 1996 72.73 5.72 5.72 0.00 67.01

03 SEP 1996 72.73 5.76 5.76 0.00 66.97

16 SEP 1996 72.73 4.73 4.73 Sheen «0.01) 68.00

02 OCT 1996 72.73 5.35 5.35 0.00 67.38
;

08 oCT 1996 72.73 5.30 5.30 0.00 67.43

17 OCT 1996 72.73 5.33 5.33 0.00 67.40

25 OCT 1996 72.73 4.33 4.33 0.00 68.40

01 NOV 1996 72.73 4.35 4.35 0.00· 68.38

08 NOV 1996 72.73 4.65 4.65 0.00 68.08

13 NOV 1996 72.73 .4.75 4.75 0.00 67.98

25 NOV 1996 72.73 4.96 4.96 0.00 67.77

03 DEC 1996 72.73 3.33 3.33 0.00 69.40

19 DEC 1996 72.73 3.00 3.00 0.00 69.73

WP-20

08 AUG 1996 72.67 6.70 6.70 0.00 65.97

14AUG 1996 72.67 6.85 6.85 0.00 65.82

20 AUG 1996 72.67 7.05 7.05 0.00 65.62

28 AUG 1996 72.67 7.25 7.25 0.00 65.42

03 SEP 1996 72.67 Data not available (dry)

[6 SEP 1996 72.67 6.17 6.17 0.00 66.50

02 OCT 1996 72.67 6.50 6.50 0.00 66.17

08 OCT 1996 72.67 6.60 6.60 0.00 66.07

17 OCT 1996 72.67 6.58 6.58 0.00 66.09

25 OCT 1996 72.67 5.28 5.28 0.00 67.39

01 NOV 1996 72.67 5.45 5.45 0.00 67.22

08 NOV 1996 72.67 5.82 5.82 0.00 66.85

13 NOV 1996 72.67 6.02 6.02 0.00 66.65

25 NOV 1996 72.67 6.39 6.39 0.00 66.28

03 DEC 1996 72.67 4.19 4.19 0.00 68.48

19 DEC 1996 72.67 3.93 3.93 0.00 68.74
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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·)

MW-44

08 AUG 1996 73.18 3.46 3.46 0.00 69.72

14AUG 1996 73.18 4.25 4.25 0.00 68.93

20 AUG 1996 73.18 4.45 4.45 0.00 68.73

28 AUG 1996 73.18 4.05 4.05 0.00 69.13

03 SEP 1996 73.18 3.83 3.83 Sheen 69.35

16 SEP 1996 73.18 Data not available

02 OCT 1996 73.18 3.47 3.47 0.00 69.71. ,

08 ocr 1996 73.18 3.70 3.70 0.00 69.48 . '

17 OCT 1996 73.18 6.37 6.37 . 0.00' 66.81

25 OCT 1996 73.18 3.05 3.05 0.00 70.13

01 NOV 1996 73.18 2.90 2.90 0.00 70.28

04 NOV 1996 73.18 2.90 2.90 0.00 70.28

08 NOV 1996 73.18 2.95 2.95 0.00 70.23

13 NOV 1996 73.18 3.22 3.22 0.00 69.96

25 NOV 1996 73.18 3.32 3.32 0.00 69.86

03 DEC 1996 73.18 2.53 2.53 .0.00 70.65

19 DEC 1996 73.18 2.02 2.02 0.00 71.16

MW-49

03 SEP 1996 66.97 7.62 7.62 0.00 59.35

04 NOV 1996 66.97 5.80 5.80 0.00 61.17

03 DEC 1996 66.97 5.41 5.41 0.00 61'.56

MW-51

08 AUG 1996 73.20 5.51 5.51 0.00 67.69

14 AUG 1996 73.20 5.92 5.92 0.00 67.28

20 AUG 1996 73.20 6.28 6.28 0.00 66.92

03 SEP 1996 73.20 6.58 6.58 0.00 66.62

02 OCT 1996 73.20 ' 5.85 5.85 0.00 67.35

04 NOV 1996 73.20 4.51 4.51 0.00 68.69

03 DEC 1996 73.20 3.90 3.90 0.00 69.30

MW-54

03 SEP 1996 75.49 7.49 7.49 0.00 68.00

25 OCT 1996 75.49 4.20 4.20 0.00 71.29

04 NOV 1996 75.49 6.17 6.17 0.00 69.32

01 nEr. 1C)C)(i • 7~4c) 4.71 471 000 707R
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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)!·)

MW-56

08 AUG 1996 73.53 5.25 5.25 0.00 68.28

28 AUG 1996 73.53 3.55 ' 3.55 0.00 '69.98

03 SEP 1996 73.53 3.94 3.94 0.00 69.59

02 OCT 1996 73.53 5.10 3.55 1.95 7Q.05

08 OCT 1996 73.53 1U5 1U5 0.00 62.18

01 NOV 1996 73.53 4.15 4.15 0.00 69.38

04 NOV 1996 73.53 4.15 4.15 , 0.00 69.38

08 NOV 1996 73.53 4.72 4.72 ; 0.00 68.81 "

13 NOV 1996 73.53 4.65 4.65 ' ' 0.00 68.88.

19 DEC 1996 73.53 Waterflowinl!: out of well

MW-58

03 SEP 1996 69.80 6.70 6.70 0.00 63.10

04 NOV 1996 69.80 6.02 6.02 0.00 63.78

03 DEC 1996 69.80 5.75 5.75 0.00 64.05

MW-62

03 SEP 1996 80.78 10.51 10.51 0.00 70.27

04 NOV 1996 80.78 7.72 7.72 0.00 73.06

03 DEC 1996 80.78 7.98 7.98 0.00 72.80

MW-I

03 SEP 1996 76.81 7.56 7.56 0.00 69.25

04 NOV 1996 76.81 6.42 6.42 0.00 70.39

03 DEC 1996 76.81 5.57 5.57 0.00 71.24

MW-J

08 AUG 1996 75.86 Data not available

14 AUG 1996 75.86 7.91 7.74 0.17 68.09

20 AUG 1996 75.86 8.13 7.97 0.16 67.86

28 AUG 1996 75.86 8.04 7.93 0.1I 67.91

03 SEP 1996 75.86 8.29 8.09 0.20 67.74

16 SEP 1996 75.86 7.74 7.67 0.07 67.18

02 OCT 1996 75.86 7.15 7.05 0.10 68.79

08 OCT 1996 75.86 9.30 9.30 0.00 ~6.56

17 OCT 1996 75.86 7.85 7.85 0.00 68.01

25 OCT 1996 75.86 5.05 5.05 0.00 70.81

01 NOV 1996 75.86 6.55 6.55 0.00 69.31

04 NOV 1996 75.86 6.55 6.55 0.00 69.31

08 NOV 1996 75.86 7.15 7.15 0.00 68.71

13 NOV 1996 75.86 7.32 7.32 0.00 68.54

25 NOV 1996 75.86 8.11 8.11 0.00 67.75

03 DEC 1996 75.86 4.69 4.69 0.00 71.17

19 DEC 1996 75.86 5.23 5.23 0.00 70.63

I
I
I
I
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I I Temperature I Dissolved I Conductivity I Redox
Date pH (0C) Oxygen (mg/L) (.uhmos) (mV)

WP-l

08 AUG 1996 5.25 16.40 0.39 404 -100

14 AUG 1996 Sheen ofLNAPL present (data not available)

20 AUG 1996 5049 17.09 0045 447 -43

28 AUG 1996 5.36 17.09 0.36 451 -22

03 SEP 1996 SAO 17.20 0.25 510 -50

16 SEP 1996 5.50 16.60 0.50 200 285

02 OCT 1996 5.70 15.50 0040 392 12

08 OCT 1996 5.80 14.31 0.47 378 41,
17 OCT 1996 5.85 13.17 0.62 325 1I1

25 OCT 1996 5.65 12.37 0.63 95.0 271

01 NOV 1996 5.85 11.13 1.18 109 247

08 NOV 1996 6.02 11.04 0.75 377 120

13 NOV 1996 5.95 9.94 1.75 376 103

25 NOV 1996 6.07 8.18 1.10 392 130

03 DEC 1996 6.29 7.38 0.90 355' 45

19 DEC 1996 6.20 6.00 1.20 292 69

WP-2

·08 AUG 1996 Sheen of LNAPL present (data not available)

14 AUG 1996 5.15 19.00 0.36 342 -45

20 AUG 1996 Sheen ofLNAPL present (data not available)

28 AUG 1996 5040 18.07 0.53 313 -30

03 SEP 1996 5.30 18.30 0.16 333 -59

16 SEP 1996 5.60 17.20 0.50 234 267

02 OCT 1996 5.60 15.48 0.75 283 19

08 OCT 1996 6.04 14.52 0.32 291 11

17 OCT 1996 6.03 13.03 1.13 302 110

25 OCT 1996 5.74 12.07 0.75 268 135

01 NOV 1996 5.85 10.79 1.22 280 150

08 NOV 1996 6.18 10.35 0.88 291 88

13 NOV 1996 5.74 9.81 1.35 296 198

25 NOV 1996 6.08 7.56 2.36 295 151

03 DEC 1996 Sheen ofLNAPL present (data not available)

19 DEC 1996 6.30 5.50 1.10 157 66

NOTE: LNAPL = Light. non-aqueous phase liquid; Redox =Reduction-oxidation potential.

I
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I I Temperature I Dissolved I Conductivity I' Redox
Date pH (0C) Oxygen (mgIL) (uhmos) (mV)

WP-3

08 AUG 1996 4.42 16.45 0.43 64.8 241

14 AUG 1996 4.64 18.47 0.30 58.3 187

20 AUG 1996 Sheen ofLNAPL present (data not available)

28 AUG 1996 Sheen of LNAPL present (data not available)

03 SEP 1996 4.80 18.30 0.56 53.9 60

16 SEP 1996 5.60 16.20 0.60 93.0 245

02 OCT 1996 6.00 ' 15.06 0.94 74.4 206

08 OCT 1996 5.45 14.28 0.74 64.8 193
' .. .'

17 OCT 1996 5.49 13.05 3.28 71 225

25 OCT 1996 5.70 12.45 1.20 87.3 . 196

01 NOV 1996 '5.76 11.54 1.08 71.4 189

08 NOV 1996 5.69 11.00 1.31 66.1 210

13 NOV 1996 5.71 9.94 1.12 88.5 255

25 NOV 1996 5.67 8.00 2.08 733 231

03 DEC 1996 5.95 6.67 1.94 60.2 231

19 DEC 1996 5.85 7.00 1.20 51.6 177

WP-4

08 AUG 1996 4.77 16.94 0.69 188 232

14AUG 1996 5.06 18.20 0.20 238 -15

20 AUG 1996 . 5.19 17.67 0.55 238 44

28 AUG 1996 Sheen ofLNAPL present (data not available)

03 SEP 1996 Sheen of LNAPL present (data not available)

16 SEP 1996 5.70 17.30 0.40 282 234

02 OCT 1996 5.70 16.03 0.71 287 136

08 OCT 1996 5.67 14.95 0.75 258 186

17 OCT 1996 5.81 13.65 1.32 249 126

25 OCT 1996 5.61 13.03 0.49 263 208

01 NOV 1996 5.63 11.63 1.03 228 224

08 NOV 1996 Sheen of LNAPL present (data not available)

13 NOV 1996 Sheen ofLNAPL present (data not available)

25 NOV 1996 Sheen ofLNAPL present (data not available)

03 DEC 1996 Sheen of LNAPL present (data not available)

19 DEC 1996' Sheen of LNAPL Dresent (data not available)

I
I
I
I.
I'
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I Temperature Dissolved I Conductivity I Redox
Date pH (0e) Oxygen (mgIL) (,uhmos) (mV)

WP-5

08 AUG 1996 4.25 15.51 0.58 142 175

14 AUG 1996 Sheen ofLNAPL present (data not available)

20 AUG 1996 Sheen ofLNAPL present (data not available)

28 AUG 1996 4.59 16.63 0.48 131 143

03 SEP 1996 4.70 16.50 0.37 114 2

16 SEP 1996 5.00 15.70 1.20 167 308

02 OCT 1996 5.30 14.70 '0.73 108 87

08 OCl 1996 5.23 14.12 0.36 89.6 243

17 OCT 1996 5.28 12.89 1.16 . 103 256

25 OCT 1996 5.22 12.33 3.51 95.5 . 279

01 NOV 1996 5.35 11.61 0.78 88 290

08 NOV 1996 5.42 11.45 0.81 85 289

13 NOV 1996 5.26 10.02 1.28 84.6 280

25 NOV 1996 5.65 8.89 0.89 78.7 257

03 DEC 1996 5.41 7.98 0.66. 86.4 295

19 DEC 1996 5.70 7.00 1.20 84.2 314

WP-6

08 AUG 1996 5.01 15.51 0.34 97.9 225

14 AUG 1996 5.05 16.15 0.36 104 -25

20 AUG 1996 Sheen ofLNAPL present (data not available)

28 AUG 1996 5.04 16.53 0.44 114 ~14

03 SEP 1996 5.10 17.05 0.21 123 -48

16 SEP 1996 Sheen ofLNAPL present (data not available)

02 OCT 1996 5.00 14.70 0.65 109 94

08 OCT 1996 5.37 14.13 0.72 102 162

17 OCT 1996 5.31 12.88 '0.67 99.4 226

25 OCT 1996 5.52 12.19 0.52 109 257

01 NOV 1996 5.26 11.15 1.30 106 305

08 NOV 1996 5.30 11.15 0.85 98.1 308

13 NOV 1996 5.15 10.05 0.67 97.9 282

25 NOV 1996 5.65 8.69 0.75 92 256

03 DEC 1996 5.30 7.33 0.87 63.3 306

19 DEC 1996 6.10 6.30 UO 50.5 315

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine
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I I Temperature I Dissolved I Conductivity I Redox
Date pH (0C) Oxygen (mgIL) (uhmos) (mV)

WP-7

08 AUG 1996 Bent well riser (data not available)

14 AUG 1996 Bent well riser (data not available)

20 AUG 1996 Bent well riser (data not available)

28 AUG 1996 4.85 18.23 1.01 ~.8 134
1 ..

03 SEP 1996 Bent well riser (data not available)

16 SEP 1996 Bent well riser (data not available)

02 OCT 1996 Bent well riser (data not available)

08 OCT 1996 Bent well riser (data not available)

17 OCT 1996 Bent well riser (data not available).

25 OCT 1996 6.35 12.09 2.85 253 '191 .

01 NOV 1996 Bent well riser (data not available)

08 NOV 1996 Bent well riser (data not available)

13 NOV 1996 Bent well riser (data not available)

25 NOV 1996 Bent well riser (data not available)

03 DEC 1996 Bent well riser (data not available)

19 DEC 1996 Bent well riser (data not available)

WP-8

08 AUG 1996 5.55 17.08 0.42 787 222

14 AUG 1996 5.67 18.20 0.62 851 -79

20 AUG 1996 5.67 18.44 0.47 872 -86

28 AUG 1996 5.73 18.11 0.28 877 -38

03 SEP 1996 5.80 18.90 0.31 953 -71

16 SEP 1996 Sheen of LNAPL present (data not available)

02 OCT 1996 6.20 16.02 5.80 . 449 166

08 OCT 1996 Dry well point (data not available)

17 OCT 1996 . 6.06 13.57 6.30 409 231

25 OCT 1996 6.26 12.93 3.75 361 243

01 NOV 1996 6.36 12.33 8.38 321 271

08 NOV 1996 6.36 11.58 8.75 460 283

13 NOV 1996 5.34 10.20 8.79 440 271

25 NOV 1996 6.16 8.69 4.89 471 260

03 DEC 1996 6.71 6.17 9.64 378 255

19 DEC 1996 6.70 6.30 11.00 513 310

T"'",

I
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I I Temperature I Dissolved I Conductivity I Redox
Date pH eC) Oxygen (mg/L) (,uhmos) (mV)

WP-9

08 AUG 1996 3.71 16.89 5.40 443' 276

14 AUG 1996 5.20 20.77 2.21 424 275

20 AUG 1996 Insufficient water (data not available)

28 AUG 1996 Insufficient water (data not available)

03 SEP 1996 Insufficient water (data not available)

16 SEP 1996 Insufficient water (data not available)

02 OCT 1996 Insufficient water (data not available)

08 OCT 1996 Insufficient water (data not available)

17 ocr 1996 Insufficient water (data not available)

25 ocr 1996 5.80 13.27 7.i5 400 '258

01 NOV 1996 5.81 12.03 7.02 388 279

08 NOV 1996 InsuffiCient water (data not available)

13 NOV 1996 Insufficient water (data not available)

25 NOV 1996 Insufficient water (data not available)

03 DEC 1996 6.24 7.03 7.90. 288 247

19 DEC 1996 6.20 6.30 8.30 244 222

WP-IO

08 AUG 1996 4.15 13.77 0.48 194 311

14 AUG 1996 4.23 14.95 0.68 225 -16

20 AUG 1996 4.38 14.03 0.42 265 -33

28 AUG 1996 Sheen ofLNAPL present (data not available)

03 SEP 1996 Sheen ofLNAPL present (data not available)

16 SEP 1996 Sheen of LNAPL present (data not available)

02 OCT 1996 5.40 14.40 0.54 127 62

08 OCT 1996 5.36 13.87 0.44 145 78

17 OCT 1996 5.31 12.83 0.51 126 217

25 OCT 1996 5.08 12.38 0.67 127 328

01 NOV 1996 5.20 11.66 0.75 105 325

08 NOV 1996 5.17 11.82 0.70 954 328

13 NOV 1996 5.08 10.33 1.75 92.2 271

25 NOV 1996 5.18 9.60 1.32 93 337

03 DEC 1996 5.04 6.84 0.92 76.1 319

19 DEC 1996 5.30 5.80 1.80 72.7 352

I
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I I Temperature I Dissolved I Conductivity I Redox
Date pH Ce) Oxygen (mgIL) (tlhmos) (mY)

WP-ll

08 AUG 1996 4.34 16.13 0.64 172 236,
14 AUG 1996 4.46 17.48 0.61 210 8

20 AUG 1996 4.46 16.50 0.73 220 15

28 AUG 1996 Sheen of LNAPL present (data not available)

03 SEP 1996 4.60 17.90 ' 0.31 242 4

16 SEP 1996 Sheen ofLNAPL present (data not available)

02 OCT 1996 5.10 14.90 0.93 28'1 262

08 ocr 1996 5.29 14.17 0.46 246 88

17 OCT 1996 5.24 12.77 1.49 274 . 278

25 OCT 1996 5.36 11.89 2.12 225 '321

01 NOV 1996 5.35 10.71 1.02 241 310

08 NOV 1996 5.42 10.97 2.10 278 315

13 NOV 1996 Sheen ofLNAPL present (data not available)

25 NaY 1996 5.48 8.36 1.75 248 329

03 DEC 1996 5.60 6.10 4.70 138 311

19 DEC 1996 5.80 5.50 0.90 112 322

WP-12

08 AUG 1996 Insufficient water (data not available)

14 AUG 1996 Insufficient water (data not available)

20 AUG 1996 Insufficient water (data not available)

28 AUG 1996 Insufficient water (data not available)

03 SEP 1996 Insufficient water (data not available)

16 SEP 1996 Insufficient water (data not available)

02 OCT 1996 Insufficient water (data not available)

08 OCT 1996 Insufficient water (data not available)

17 OCT 1996 Insufficient water (data not available)

25 OCT 1996 Insufficient water (data not available)

01 NaY 199(? Insufficient water (data not available)

08 NaY 1996 Insufficient water (data not available)

13 NaY 1996 Insufficient water (data not available)

25 NaY 1996 Insufficient water (data not available)

03 DEC 1996 5.50 6.60 3.60 222 299

19 DEC 1996 5.70 5.50 6.60 128 333

:'-:\ ,.+~~;:~~~.~
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I I Temperature I Dissolved I Conductivity I Redox
Date pH ("C) Oxygen (mg/L) (,uhmos) (mV)

WP-13

08 AUG 1996 4.80 17.14 .0.83 1I4 284

14 AUG 1996 4.85 19.36 0.76 246 250

20 AUG 1996 Sheen of LNAPL present (data not available)

28 AUG 1996 Sheen ofLNAPL present (data not available)

03 SEP 1996 Sheen ofLNAPL present (data not available)

16 SEP 1996 Sheen ofLNAPL present (data not available)

02 OCT 1996 5.30 15.60 0.99 139 279

08 OCT, 1996 5.45
.'

14.60 1.26 142 245
"

17 OCT·1996 Sheen ofLNAPL present (data not available)
.,

25 OCT 1996 5.72 12.07 0.75 87.6 226

01 NOV 1996 5.83 10.95 9.41 99.2 252

08 NOV 1996 5.76 10.53 9.14 103 264

13 NOV 1996 5.67 9.43 9.93 105 284

25 NOV 1996 5.80 8.35 7.70 1I2 251

03 DEC 1996 6.50 5.40 10.50. 76.3 250

19 DEC 1996 6.70 . 5.50 11.00 60.6 321

WP-14

08 AUG 1996 4.72 16.28 0.75 109 300

14 AUG 1996 4.88 - 17.65 0.88 126 239

20 AUG 1996 4.80 17.26 1.25 132 79

28 AUG 1996 5.01 17.29 0.92 137 26

03 SEP 1996 5:00 18.40 0.34 142 -23

16 SEP 1996 5.50 16.60 0.60 141 277

02 OCT 1996 5.40 15.30 0.95 134 216

08 OCT 1996 5.73 14.68 1.43 134 272

17 OCT 1996 5.46 12.91 3.17 108 306

25 OCT 1996 5.38 12.48 3.07 114 319

01 NOV 1996 5.59 11.59 2.93 III 329

08 NOV 1996 5.64 11.23 3.07 112 310

13 NOV 1996 5.66 10.17 3.94 112 299

25 NOV 1996 5.70 7.81 4.87 105 311

03 DEC 1996 5.60 6.60 2.60 ItO 321

19 DEC 1996 6.00 6.00 ' 3.00 91.6 331

Old Navy Fuel Farn1
Naval Air Station, Brunswick, Maine
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I I Temperature I Dissolved I Conductivity I Redox
Date pH (0C) Oxygen (mgIL) (,uhmos) (mV)

WP-15

08 AUG 1996 4.49 15.77 0.41 73.1 323

14 AUG 1996 4.70 17.72 0.78 128 187

20 AUG 1996 4.77 17.04 0.27 101 298

28 AUG 1996 4.91 16.60 0.28 107 176

03 SEP 1996 4.70 18.00 0.12 III 120

16 SEP 1996 5.60 16.60 0.40 113 286

02 OCT 1996 5.00 15.20 2.00 106 270

08 Oe,r 1996 Insufficient water (data not available) ,.

17 OCT 1996 5.64 12.88 1.39 ·94.8' 308

25 OCT 1996 5.78 12.30 1.38 87.9 ·266

01 NOV 1996 5.88 10.69 2.48 93.5 316

08 NOV 1996 5.65 10.86 1.88 98.8 296

13 NOV 1996 5.49 9.50 . 1.68 96.4 302

25 NOV 1996 5.94 8.07 0.33 88.2 286

03 DEC 1996 5.90 6.00 7.80 70.5 272

19 DEC 1996 6.10 6.30 9.20 70.4 322

WP-16

08 AUG 1996 Insufficient water (data not available)

14AUG 1996 Insufficient water (cata not available)

20 AUG 1996 Insufficient water (data not available)

28 AUG 1996 Insufficient water (data not available)

03 SEP 1996 Insufficient water (data not available)

16 SEP 1996 6.20 18.04 1.20 446 329

02 OCT 1996 Insufficient water (data not available)

08 OCT 1996 Insufficient water (data not available)

17 OCT 1996 Insufficient water (data not available).

25 OCT 1996 6.45 13.48 2.79 384 313

01 NOV 1996 Insufficient water (data not available)

08 NOV 1996 Insufficient water (data not available)

13 NOV 1996 Insufficient water (data not available)

25 NOV 1996 Insufficient water (data not available)

03 DEC 1996 6.28 5.93 3.32 155 279

19 DEC 1996 6.90 5.50 7.40 75.3 306
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I I Temperature I Dissolved I Conductivity I Redox
Date pH (DC) Oxygen (mgIL) (tJhmos) (mV) .

WP-17

08 AUG 1996 Insufficient water (data not available)

14 AUG 1996 Insufficient water (data not available)

20 AUG 1996 Insufficient water (data not available)

28 AUG 1996 Insufficient water (data not available)

03 SEP 1996 Insufficient water (data not available)

16 SEP 1996 Insufficient water (data not available)

02 OCT 1996 Insufficient water (data not available)

080q 1996 Insufficient water (data not available) .

17 OCT 1996 Insufficient water (data not available)

25 OCT 1996 Insufficient water (data not available)

01 NOV 1996 Insufficient water (data not available)

08 NOV 1996 Insufficient water (data not available)

13 NOV 1996 Insufficient water (data not available)

25 NOV 1996 Insufficient water (data not available)

03 DEC 1996 Insufficient water (data not available)

19 DEC 1996 6.90 5.40 11.50 56.2000 305

WP-18..
08 AUG 1996 5.45 21.11 1.04 178 352 .

14 AUG 1996 5.29 25.90 0.88 178 375

20 AUG 1996 Insufficient water (data not available)

28 AUG 1996 Insufficient water (data not available)

03 SEP 1996 Insufficient water (data not available)

16 SEP 1996 Insufficient water (data not available)

02 OCT 1996 5.70 16.10 6.00 174 317

08 OCT 1996 Insufficient water (data not available)

17 OCT 1996 Insufficient water (data not available)

25 OCT 1996 5.43 13.17 5.20 234 318

01 NOV 1996 5.43 11.89 5.00 241 342

08 NOV 1996 5.61 12.12 5.00 249 362

13 NOV 1996 5.84 10.59 3.92 261 285

25 NOV 1996 5.79 8.54 3.75 247 313

03 DEC 1996 5.59 7.61 3.98 241 318

19 DEC 1996 6.00 8.40 4.60 180 354

..... ': " :.... " ...
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I I Temperature I Dissolved I Conductivity I Redox
Date pH CC) Oxygen (mg/L) (,uhmos) (mV)

WP-19

08 AUG 1996 5.50 ' 16.79 0.60 281 . 321

14 AUG 1996 5.20 17.62 0.77 211 328

20 AUG 1996 Sheen ofLNAPL present (data not available)

28 AUG 1996 5.96 17.07 1.00 185 149

03 SEP 1996 5.32 18.68 0.24 198 184

16 SEP 1996

02 OCT 1996 5.80 15.70 0.86 273 303

08 OCT. 1996 6.05 15.53 ;. 1.26 323 326

17 OCT 1996 6.30 13.33- 1.83 316 302'

25 OCT 1996 6.32 12.96 . . 0.82 329 275

01 NOV 1996 6.20 11.53 1.14 267. 316

08 NOV 1996 6.15 11.63 '1.28 315 340

13 NOV 1996 6.22 10.35 2.33 316 285

25 NOV 1996 6.45 8.66 2.61 232 311

03 DEC 1996 5.98 6.79 1.75 228 288

19 DEC 1996 6.30 7.20 0.85 255 333

WP-20

08 AUG 1996 5.52 17.69 3.61 474 314

14 AUG 1996 5.55 19.14 0.82 378 288

20 AUG 1996 6.26 19.31 3.09 338 155

28 AUG 1996 Insufficient water (data not available)

03 SEP 1996 Insufficient water (data not available)

16 SEP 1996 6.55 16.66 5.20 228 318

020CT·1996 6.30 15.80 3.10 418 336

08 OCT 1996 6.00 14.31 2.70 378 341

17 OCT 1996 6.07 12.30 3.00 388 346

25 OCT 1996 6.32 12.91 4.90 247 336

01 NOV 1996 6.29 11.10 3.94 328 328

08 NOV 1996 6.30 10.95 4.10 400 323

13 NOV 1996 6.02 9.36 4.58 477 299

25 NOV 1996 6.12 7.28 .3.50 848 350

03 DEC 1996 6.36 4.75 5.10 224 256

19 DEC 1996 6.40 5.80 4.40 478 324

I
I
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I I Temperature I Dissolved I Conductivity I Redox
Date pH (0C) Oxygen (mgIL) (.uhmos) (mY)

MW-44

08 AUG 1996 5.31 17.38 1.90 65.5 111

.14 AUG 1996 5.12 18.16 0.58 87.4 53

20 AUG 1996 5.35 16.89 0.55 93.2 65

28 AUG 1996 Sheen ofLNAPL present (data not available)

03 SEP 1996 Sheen ofLNAPL present (data not available)

16 SEP 1996 Sheen ofLNAPL present (data not available)

02 OCT 1996 5.70 14.58 1.00 92.1 122

08 OCT 1996 5.85 14.07 0.69 87.2 67

17 OCT 1996 6.03 13.14 0.72 98.1 52

25 OCT 1996 5.77 12.20 0.85 92.1 lOi
01 NOV 1996 5.87 11.56 0.97 91.7 101

08 NOV 1996 6.08 11.20 0.63 123 81

13 NOV 1996 5.71 9.15 0.89 88.8 240

25 NOV 1996 6.23 7.36 3.25 81.5 182

03 DEC 1996 6.07 8.22 2.85 73.1 106

19 DEC 1996 6.20 6.20 1.30 90 78

MW-49

03 DEC 1996 6.11 9.56 3.82 121.5 119

MW-51

08 AUG 1996 5.60 15.11 2.64 60.2 306

14 AUG 1996 5.34 15.73 0.55 61.3 311

20 AUG 1996 5.84 15.41 1.50 65.8 242

02 OCT 1996 5.80 12.70 0.17 85.1 194

03 DEC 1996 6.23 7.74 3.40 85.5000 252

MW-54

03 DEC 1996 5.75 9.76 4.08 177 254

MW-56

08 AUG 1996 Bent well casing (data not available)

14 AUG 1996 Bent well casing (data not available)

20 AUG 1996 Bent well casing (data not available)

28 AUG 1996 Bent well casing (data not available)

03 SEP 1996 Bent well casing (data not available)

16 SEP 1996 Bent well casing (data not available)

02 OCT 1996 Bent well casing (datanot available)

08 OCT 1996 Bent well casing (data not available)

17 OCT 1996 Bent well casing (data not available)

25 OCT 1996 Bent well casing (data not available)

01 NOV 1996 Bent well casing (data not available)

08 NOV 1996 Bent well casing (data not available)

13 NOV 1996 Bent well casing (data not available)

25 NOV 1996 Bent well casing (data not available)

03 DEC 1996 Bent well casing (data not available)

19 DEC 1996 Water flowing out of well (data not available)
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I I Temperature Dissolved I Conductivity Redox
Date pH (0C) Oxygen (mg/L) (JJhmos) (mV)

MW-58

03 DEC 1996 6.09 8.89 4.08 51.4 . 174

MW-62

03 DEC 1996 6.20 8.91 2.66 9.62 241

MW-I

03 DEC 1996 5.88 8.51 5.24 67.9 248

MW-J

08 AUG 1996 LNAPL present (data not available)

14 AUG. 1996 LNAPL present (data not available)

20 AUG 1996 LNAPL present (data not available)

28 AUG 1996 LNAPL present (data not available)

03 SEP 1996 LNAPL present (data not available)

16 SEP 1996 LNAPL present (data not available)

02 OCT 1996 LNAPL present (data not available)

08 OCT 1996 Insufficient water (data not available)

17 OCT 1996 5.46 13.72 1.l1 202 91

25 OCT 1996 5.67 13.50 5.17 255 125

01 NOV 1996 Strong petroleum odor (data not available)

08 NOV 1996 5.71 12.55 5.62 186 197

13 NOV 1996 5.70 11.36 5.68 169 213

25 NOV 1996 5.72 10.51 1.38 169 145

03 DEC 1996 5.85 8.36 5.90 276 104

19 DEC 1996 6.10 6.40 11.30 258 310

I
I
I
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TABLE 3-3 SUMMARY OF FIELD MEASUREMENTS OF TOTAL VOLATILE
HYDROCARBONS AT WELL POINT RISERS ON 9 AUGUST

AND 19 DECEMBER 1996 AT THE
OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE

Summary Report
Biosparging System Operations

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

EA Engineering, Science, and Technology

9 August 1996 19 December 1996

FIDTVH PIDTVH FIDTVH· PIDTVH
Location (ppmv ) (ppmJ (ppmJ (ppmJ

WP-l 220 0.35 610 . 0.6

WP-2 2,700 85.0 ; 7,952 651

WP~3 ' 3.32 1.6 2,200 360

WP-4 14,400 6.62 2,348 232

WP-5 5.87 5.33 1,008 61.5

WP-6 55.62 0.77 2,650 67.5

WP-7 1,275 48.66 188,000 755

WP-8 50,000 48.0 340 45.5

WP-9 0.0 0.06 2.0 1.6

WP-I0 20,000 33.28 85 12

WP-ll 2,600 146 180,000 560

WP-12 67.95 115 24,000 790

WP-13 20.89 155 . 0.0 7.0

WP-14 7.35 1.61 0.0 0.0

WP-15 27,000 28.62 0.0 0.0

WP-16 6,027 85.62 0.0 0.0

WP-17 1,795 90.66 No data No data

WP-18 833 5.60 0.0 0.0

WP-19 2,342 116 11.8 8.1

WP-20 5.67 0.91 0.0 0.0

NOTE: FlD = Flame ionization detector.
PID = Photoionization detector.
TVH= Total volatile hydrocarbons.

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine
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TABLE 3-4 SUMMARY OF TOTAL AND DEGRADER MICROBIAL
POPULAnONS MEASURED IN GROUND-WATER SAMPLES COLLECTED

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

8 August 1996 5 December 1996

Total Degrader Total . Degrader
Location (CFU/mLya) (CFU/mLya) (CFU/mLya) (CFUlmL){a)

WP-1 6.0 x lOs 2.9 x .lOs 4.4 X 106 1.1·x lOs

WP-2 3.2 x lOS 2.5 x lOS 5.9 x lOS 3.6 x lOS

WP-3 1.5 x 106 9.2 x lOs 3.4 x 106 2.2 x 104

WP-4 5.3 x 104 6.3 X 104 7.3 X 104 1.0 X 104

WP-5 7.1 x lOS 7.5 x lOs 1.3 x lOs 2.7 X 104

WP-6 1.6 x 106 6.8 x lOs ·5.5 x lOs 5.8 X 104

WP-7 3.0 x lOs 1.0 x lOS 4.1 X 106 1.2 x lOs

WP-8 4.9 x lOs 2.2 x lOs 7.7 X 104 1.3 x 104

WP-9 3.2 x lOs 4.2 x lOs 1-.6 ~ lOs 1.2 X 104

WP-10 1.4 x lOs 1.9 x lOs 7.4 X 104 1.3 X 104

WP-11 8.7 x 104 1.6 x lOs 5.4 x lOs 7.6 X 104

WP-12 4.7 x lOS 4.5 x lOS 4.9 x lOS 8.3 x 104

WP-13 8.9 x 104 8.8 X 104 3.0 x lOs 9.3 X 103

WP-14 8.9 x lOs 1.1 X 106 6.1 X 104 1.1 x 104

WP-15 3.3 x 104 1.1 x lOs 3.5 X 106 1.8 x lOs

WP-16 NA NA NA NA

WP-17 NA NA NA NA

WP-18 3.2 x lOs 2.2 x lOs 3.3 X 104 5.0 X 103

WP-19 7.4 x lOs 7.1 x lOs 1.5 X 106 5.6 X 104

WP-20 3.7 x 106 3.0 X 106 6.0 x lOs 5.3 x 104

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

NOTE: NA = Data not available (well point dry).
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TABLE 3-5 SUMMARY OF BIODEGRADATION INDICATOR PARAMETERS
AND NUTRIENTS MEASURED IN GROUND WATER

ON 8 AUGUST AND 5 DECEMBER 1996
OLD NAVY FUEL FARM, NAVAL AIR STAnON, BRUNSWICK, MAINE

Baseline Biodegradation First Interim Biodegradation
Indicator Parameters Indicator Parameters

8 August 1996 5 December 1996

Total Organic Sulfate Nitrate . Total Organic Sulfate Nitrate
Location Nitro~en C:N C:P (mg/L) (mg/L) Nitro~en C:N C:P (mg/L) (mg/L)

..
WP-OI 9.1 9 NA 38.0 <0.1 49.2 I NA 170.0 . 10.0

WP-02 19.9 8 750 60.0 2.2 7.7 4 NA 25.0 . 7.0

WP-03 34.4 10 875 10.0 2.2 28.4 I NA 42.0 5.5

WP-04 0.8 914 NA <0.1 3.3 0.5 44 NA 75.0 5.0

WP-05 1.7 16 NA 33.0 . <0.1 10.6 2 NA 20.0 8.7

WP-06 6.6 7 NA 7.5 <0.1 14.5 2 NA 43.0 4.5

WP-07 6.0 6 NA 2.5 <0.1 5.3 7 NA 100.0 5.2

WP-08 1.8 18 NA 120.0 <0.10 1.2 16 NA 140.0 9.5

WP-09 1.2 13 NA 80.0 29.0 0.6 8 NA 118.0 6.2

WP-1O 3.2 16 NA 40.0 <0.1 1.9 10 NA 23.0 3.3

WP-l1 5.6 8 NA 48.0 1.1 2.5 7 NA 45.0. 5.5

WP-12 10.0 6 NA 45.0 2.2 0.6 30 NA 95.0 5.0

WP-13 11.4 II NA <0.1 1.1 1.0 6 NA 40.0. 7.5

WP-14 1.6 81 NA 25.0 <0.1 2.4 4 } NA 20.0 ·7.0

WP-15 24.5 7 600 10.0 2.2 63.2 I 180 190.0 11.0

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

WP-17 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

WP-19 4.4 55 NA 35.0 <0.1 5.0 5 NA 30.0 5.5

WP-20 1.6 5 NA 78.0 <0.1 1.0 6 NA 140.0 8.0

NOTE: C:N = Carbon to nitrogen ratio.
C:P = Carbon to phosphorous ratio.
NA = Not applicable.
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Table 3-6
EA Engineering, Science, and Technology April 1997

TABLE 3-6 SUMMARY OF ANALYTICAL RESULTS FOR GROUND-WATER SAMPLES COLLECTED
ON 7-8 AUGUST 1996 AT THE OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE

Samole Location

Comoound WP-OI I WP-OI-DUP I WP-02 I WP-OJ I WP-04 I WP-05 I WP-06 I WP-07 I WP-08 I WP-09 I WP-IO I WP-II I WP-II-DUP

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 602 (ugIL)
..

Benzene «LOU) «LOU) 5.6 17 1.6 12 «LOU) «LOU) 15 1.0 31 78 75

Toluene· 2.1 2.1 34 72 3.8 740(0) 3.8 12.0 6.4 5.4 46 3,000(0) 3,000(0)

Ethylbenzene «LOU) «LOU) 94 I.3 7.5 700(0) «LOU) 6.0 1.5 I.3 17 170 220

Total xylenes 12.0 16.1 490 3.1 15.5 4,300(0) 3.7 49.2 . 6.1 8.7 72 750 980

Total BTEX 14.1 18.2 623.6 93.4 28.4 5,752 7.5 67.2 29.0 16.4 166 3,998 4,275

MTBE 16 12 34 I.3 31 14 32 9.9 29 130 49 51 32

TPH BY METHOD MEDEP LOP 4.2.17 (ugIL)

TPH-GRO 77 54 4,200 140 890 9,000 31 2,500 220 93 550 5,500 10,000

TPH BY METHOD MEDEP LOP 4.1.25 (uglL)

TPH-DRO 1,000 1,100 16,000 410 1,300 1,000 150 680 480 89 420 3,600 3,000

(a) Sample concentration exceeded calibration range. Sample diluted and re-analyzed.

NOTE: BTEX = Benzene, toluene, ethylbenzene, and total xylenes.
MEDEP LOP = Maine Department of Environmental Protection Laboratory Operating Procedure.
MTBE = Methyl tertiary-butyl ether.
TPH-GRO = Total petroleum hydrocarbons-gasoline range organics.
TPH-DRO = Total petroleum hydrocarbons-diesel range organics.
U = Not detected. Samole auantitation limits are shown as « U).
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EA Engineering, Science, and Technology Table 3-6 (Continued)April 1997

Sample Location

Compound WP-13 I WP-14 I WP-15 I WP-18 I WP-19 I WP-20 I MW-44 I MW-44-DUP I MW-51 I MW-56 . I RBLK-I I RBLK-2

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 602 (j.lgIL)

Benzene 15 «1.0U) 5.5 «1.0U) «1.0U) 1.0 «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U)

Toluene 380 10 19 7.8 3.4 7.2 2.5 2.7 1.2 1.8 «LOU) «1.0l])

Ethylbenzene 56 «1.0U) 1.7 «1.0U) «1.0U) 1.0 «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U)

Total xylenes 315 4.5 7.6 3.8 1.2 6.3 1.1 1.8 (<:1.0U) 1.0 «LOU) «1.0U).
Total BTEX 766 14.5 33.8 11.6 4.6 15.5 3.6 4.5 1.2 2.8 ND ND

MTBE 89 1.6 2.0 «1.0U) 3.9 36 «LOU) «1.0U) 4.8 «LOU) «LOU) (1.0U)

TPH BY METHOD MEDEP LOP 4.2.17 (j.lgIL)
..

TPH-GRO 2,200 34 47 22 260 320 16 «lOU) 14 44 «IOU) «IOU)

TPH BY METHOD MEDEP LOP 4.1.25 (j.lgIL)

TPH-ORO 580 140 500 75 - 100 73 «50U) «50U) «50U) 56 57 74

NOTE: NO = No detected BTEX compounds.
RBLK = Equipment rinsate blank.

:~ '".:
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TABLE 3-7 SUMMARY OF FIELD TEST KIT RESULTS FOR FERROUS IRON
AND MANGANESE CONCENTRAnONS IN GROUND-WATER SAMPLES'

COLLECTED ON 7 AUGUST AND 6 DECEMBER 1996 AT THE
OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE

7 August 1996 6 December 1996

Ferrous Iron Manganese Ferrous Iron Manganese
Location (mg/L) (mg/L) (mg/L) (mg/L)

WP-l 1.1 0.6 12.0 0.6

WP-2 0.9 NO LNAPL present LNAPL present . ' ..' ".........

WP-3 .' NA· .NA. 0.6 0.1 ~~'~'f~~f;:~;~ ": •••• if::
. ~ r

.-

WP-4 4.8 NO LNAPL present LNAPL present
'.':t<: ." •

WP-5 1.4 NO 0.6 0.4

WP-6 1.1 NO 0.9 0.1

WP-7 NO NO LNAPL present LNAPL present

WP-8 4.8 2.0 0.3 0.2

WP-9 NO NO NO NO

WP-I0 0.9 NO 0.4 0.3

WP-ll 0.9 NO 0.2 0.1

WP-12 NA NA 0.5 1.1

WP-13 4.0 ND 0.2 0.1

WP-14 0.9 0.5 0.9 0.8

WP-15 2.2 ND 0.7 0.0

WP-16 NA NA 1.3 0.0

WP-17 NA NA NA NA

WP-18 0.2 ND 0.1 0.0

WP-19 0.9 NO 1.6 0.3

WP-20 0.4 NO 0.1 0.2

NOTE: LNAPL = Light, non-aqueous phase liquid.
NA = No data; well point dry or water too turbid to obtain data.
NO = Not detected; no response from test kit (i.e., <0.1 mg/L).
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TABLE 3-8 SUMMARY OF WELL POINT RISER HEAD SPACE METHANE AND
TOTAL VOLATILE HYDROCARBON CONCENTRAnONS OBTAINED

ON 28 AUGUST AND 3 SEPTEMBER 1996
OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE

Well Point Head Space Well Point Head Space
Vapor Measurements Vapor Measurements

28 August 1996 3 September 1996

FlOTVH PlOTVH CH4 CO2 O2 FlOTVH PIDTVH CH4 CO2 O2

Location (ppm" ) (ppmy ) (%) (%) (%) (ppmy ) (ppm" ) (%) (%) (%)

WP-01 183 0.0 0.0 0.4 20.6 103 0.6 0.0 0.0 21.8
.. . .

WP-02 1,210 65.4 11 5.1 15.5 3,228 263 7.6 4.8 15.3

WP-03 48.3 0.0 0.0 . 0.4 20.6 80.7 15.8 0.0 0.3 21.4

WP-04 130 12.1 0.1 10.5 8.5 817 90.6 0.1 15.6 4.7

WP-05 10.5 0.8 0.0 1.8 21.1 19.5 5.4 0.0 1.2 20.7.

WP-06 7.4 0.0 0.0 0.0 20.9 71.3 7.1 0.0 0.2 21.6

WP-07 220 8.7 0.7 7.4 14.9 712 17.3 0.7 5.9 16.1

WP-08 1.1% 146 46.6 10.8 11.5 7.1% 170 52.6 17.5 4.8

WP-09 2.5 0.0 0.0 2.5 18.8 10.2 2.2 0.0 2.2 19.1

WP-I0 5,341 6.1 7.7 34.2 0.0 .1.3% 18.3 7.6 27.2 4.6

WP-Il 900' 75.0 1.8 4.4 17.5 3,097 182 3.9' 6.2 14.9

WP-12 1,200 29.0 38.6 5.6 14.9 5.2% 220 >90.0 8.7 11.3

WP-13 3.8% 265 ->90.0 6.4 7.2 14.4% 280 >90.0 8.6 1.9

WP-14 2.8 0.0 0.0 1.7 20.2 1.5 24.9 0.0 1.4 21.3

WP-15 30.9 2.4 0.0 1.8 19.7 41.3 40.1 0.2 2.0 19.4

WP-16 6.43 0.1 0.0 2.6 18.5 17.2 38.9 0.1 0.3 19.0

WP-17 2,604 135 7.2 3.5 16.7 6,525 250 6.1 2.9 17.8

WP-18 2.8 0.0 0.0 0.2 20.9 0.5 1.5 0.0 0.4 21.8

WP-19 19.0 0.6 0.0 1.4 20.4 85.4 350 0.1 4.1 17.0

WP-20 14.0 0.5 0.1 1.3 20.5 NA 50.3 0.0 0.8 20.6

NOTE: FlD response expressed as ppmy except where noted.
Background oxygen approximately 21.8 percent.
Methane, carbon dioxide, and oxygen measurements taken with a Landtec GA-90 methane detector.
Methane detection limit was 0.1 percent.
FlO = Flame ionization detector.
PID = Photoionization detector
TVH = Total volatile hydrocarbons.
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Table 3-9
EA Engineering, Science, and Technology / April 1997

TABLE 3-9 SUMMARY OF ANALYTICAL RESULTS FOR GROUND-WATER SAMPLES COLLECTED
ON 4 AND 5 DECEMBER 1996 AT THE FUEL FARM, NAVAL AIR STAnON BRUNSWICK, MAINE

Sample Location

Compound WP-OI I WP-OJ I WP-03 DUP I WP-05 I WP-06 I WP-08 I WP-09 I WP-IO I WP-I1 I WP-12 I Wp"13 I WP-14 I WP-15 I WP-16 I WP-18

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 602 (jJglL)

Benzene «LOU) «LOU) «LOU) 17 «LOU) «LOU) «LOU) «LOU) 9.9 «l.0U) «l.OU) «l.OU) «l.OU «LOU) «LOU)

Toluene «LOU) 2.6 1.2 240 2.9 «l.OU) «I.OU) 4.0 220 190 «l.OU) «LOU) «l.OU 1.2 . 1.6

Ethylbenzene «LOU) «LOU) «LOU) 350 «LOU) «LOU) «LOU) 2.0 l.7 9.1 «l.OU) «LOU) «l.OU «LOU) «LOU)

Total xylenes 2.2 5.1 4.7 2,420 1.4 . 1.3 1.0 13.6 38 392 57 «LOU) «l.OU 1.3 1.5

Total BTEX 2.2 7.7 5.9 3,027 4.3 1.3 1.0 19.6 269.6 591.1 57 ND ND 2.5 3.1

MTBE «LOU) «LOU) «LOU) 8.7 «LOU) «LOU) «l.OU) «LOU) «LOU) «l.0U) «l.OU) «LOU) «l.OU «LOU) «LOU)
"

TPH BY METHOD MEDEP LOP 4.2.17 (jJgIL) :,.' -.

TPH-GRO 3,300 4,100 160 4,800 20 270 730 130 3,400 870 950 15 «IOU) II 35

TPH BY METHOD MEDEP LOP 4.1.25 (J.JgIL)

TPH-DRO 750 670 400 «50U) «50U) 150 «50U) «50U) 220 390 3,100 62 66 «50U) «50U)

NOTE: BTEX = Benzene, toluene, ethylbenzene, and total xylenes.
MEDEP LOP = Maine Department of Environmental Protection Laboratory Operating Procedure.
MTBE = Methyl tertiary-butyl ether.
ND = No detected BTEX compounds.
TPH-GRO = Total petroleum hydrocarbon-gasoline range organics.
TPH-DRO = Total petroleum hydrocarbon-diesel range organics
U = Not detected. Sample quantitation limits are shown as « U).
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EA Engineering, Science, and Technology Table 3-9 (Continued)April 1997

Sample Location

MW-49 Trip
Compound WP-19 WP-20 MW-44 MW-49 OUP MW-51 MW-54 MW-58 MW-62 - MW-I MW-J Blank RBLK-I RBLK-2

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 602 (uglL)

Benzene «l.OU) «l.OU) «l.OU) «l.OU) «l.OU) «l.OU) «l.OU) «l.OU) «LOU) «LOU) 1,300(1) «LOU) «LOU) «LOU)

Toluene l.2 l.2 «l.OU) «l.OU) «l.OU) «l.OU) «LOU) «LOU) «LOU) «LOU) 12,000(1) «LOU) «LOU) «l.OU)

Ethylbenzene «l.OU) «l.OU) «l.OU) «l.OU) 1.6 «LOU) l.2 «l.OU) «LOU) 2.0 250 «LOU) «l.OU) «LOU)

Total xylenes 2.6 3.6 «l.OU) «l.OU) «l.OU) «l.OU) «l.OU) «LOU) «LOU) «LOU) 2770 «LOU) «LOU) «LOU)

Total BTEX 3.8 4.8 NO NO 1.6 NO 1.2 NO NO 2.0 16,320 NO NO NO

MTBE «LOU) «l.OU) «LOU) «l.OU) «LOU) «LOU) «LOU) «LOU) «LOU) . «LOU) 120 «LOU) «LOU) «l.OU)

TPH BY METHOD MEDEP LOP 4.2.17 (uglL)

TPH-GRO 1,100 14 . 110 «IOU) «IOU) «IOU) 15 «IOU) 11 ,- 100 30,000 NA 12 «IOU)

TPH BY METHOD MEDEP LOP 4.1.25 (ug/L)

TPH-ORO 210 «50U) 290 I10(b) 150(b) «50U)(b) 260(b) 230(b) 52 66(b) 6,700(c) NA «50U) «50U)
.

(a) Sample concentration exceeds calibration range. Sample diluted and re-analyzed.
(b) Chromatographic patterns indicated the presence of a heavy petroleum product, much of which eluted beyond the DRO retention time range.
(c) Chromatographic pattern indicated the presence of more than one petroleum product. This sample had responses which eluted before and afte( the ORO retention time range.

NOTE: NA = Not analyzed.
RBLK = Equipment rinsate blank. ,
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o~~C",", R':)ef 'fJ"tfJ~Depth to Depth to Temperature Dissolved Condu 'vity RedoxLocation Water (ft) Product(ft) pH (O~ Oxygm(mgtL) (JLhmos) . (mY) C

WP-l 4· )) - $.2'5" 1{4CJ CJ. J tj cJ. -1:24 -100 ~.7t1 t.50
S.7~ ShpP1l ~

~.40 r,SOWP-2

WP-3 4.34 - 4.42. Il4), Cl.-43 rJ. a{4? 241 ~.~f t.7'
WP-4 5.[~ J- '4.77 ((14 (J.t'! ~.IPt Zj'L /.~r 1,7S
WP-5 S.4s - 4,2) /~t( o.~~ Of (1/5" 17S- ;·201ft7
WP-6 4,{'0 - ~Ol Is-.r! a. "34 CJ0911 z.z.~ It..~d 1,1t

4-QO - fJ e + ~ oS .'1 ~:~ ~.OO
WP-7

~

WP-8 s.rS" - rr{ 17-DP ,rJ CJ.12 tJ.lf7 '222. Z.2() [l.1{;
WP-9 {~b - 7.71 1{.t1 S,40 0·443 21/ 1.40 ~J2
Wp·IO rf_~ - 4./); /1 .. 77 O.4? d. /14 3// 1.14 ~.31

.:>, oJ

WP-II S'. Z/ - f·}tj IltJ G?,H C)·llZ ZJt" 2.1()~(~4
WP-12 7. t"'i - ,-I11.s ;J If,-( lert f c.. ..~ 12-30~.gr. -
WP-13 t '"32 - 4-Jo /7. /4 ·~.;3 a.I/44 2J2/- ~11 7-~
WP-14 t. JJ ~ 1-12 (£ 2J> 0-7£" C? ICJP{ Ji/tJ 2.22 r,l~
WP-15 S.PS-- - 1,41 (5-17 6'.4/ CJ~CJ7'1( 123 2.73 'r.3 ,
WP-16 Dr,! 1. IT ?.ro
WP-17 J}f~ - J-b) !J.;
WP-18 1/[/ - 5,45' ll. ft I tJ4 0./71 3S"l. /_;-7 7-'C
WP-19 ~. It - 3,~O 7{.7'1 11,£& j,2 Jl( 'J'2-( 2. )) ;.05
WP-20 t. 1t' - S.~Z (7. {q :5·ll t?- 474 ':J;4 3"_ s,r Tn

1i4® EA Engineering.
Science. and
Technology - ~Ii5ELl. IJ[ -

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air. Station Fuel{arrr,t Biospar~ing ~ystem

Ai.,te.: Pr J.) ( J oJ S-rett1 At tt./Ai,'";)/)
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

I
I
I
I

EA 5120 0794 7

EA Personnel: CTV' Nt SCI P!I Date: f' Plrl . I Time: II'-'YO)
/I~'!v, f),c~v f8! ?{I'f i ]; -f0", ee proJi( / lIv/utl ,Weather: Eq4ipment:

1 f

I ]
.. " ,

Depth to Depth to Temperature Dissolved . Conductivity Redox "1fT iG-aLocation Water (ft) Product(ft) pH (OF) Oxygen(mgIL) (J.Lhmos) (mV) Coo$en

f1w-44 3.'t? - 5.1/ /T 3? /. qo, {/,.OwS-.i II/ ' ~l r'/-1. 1/.... ~j'
f1V- ~ I ~.5( - 5.£0 /S.II 2-b4-~ ~,.(}h~z. ~~t - '~4r41J- f0 ,.. 1'" §~T

V'::J, ~ - (~,--,' (~ 1,701/4. i
'P1w-~" -fr-oJ ~~,-f

A
I//

J-'\j ......

J
~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
I
I
I

Ei4
@EAE"ngJneenng,

Science, and
Technology

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

EA Personnel: r1C{ ('Ie Date: tl/4/96 '1 Time: 13:00,

T.,. f~fe.lC R">h '#" j,. , /:JWeather: SV(l(\1/ B:~ e"l ~ f.!Y'F Equipment:

Depth to Depth to Temperature Dissolved Conductivity RedoxLocation Water (ft) Product (ft) pH J.:.pr"{ Oxygm(mg'L) (Jlhmos) (mV) Comments

WP-I 4~;7" Sh 0'1'1 .. _--_.- ---
WP-2 {IJ.J (f/--- /q.OO o.J(; 0.342 -4r-- ..> • ...)

WP-3 4. t7 - 14,f4 I.rll? 0,')0 O.O)~'3 /?7
WP-4 t.2~ - f,O?, (f20 0.20 C. 231 -IS-
WP-5 ss/ ShUn
WP-6 4,71 - J.OS It. (~ O.3{; 0.1043 -Zr

5'.10 1JeI~ £ts~WP-7 -
WP-8 S.7~ - 5.£7 f?'.20 O.h? j, ?~I -7Cf
WP-9 7It, - ~.20 W.17 " 2.,~1 0."12.4 27~
WP-lO J."?O - 4-2$ 14~q~ O,tt rJrJZ)' -It
WP-ll S.30 - 4~4i 17. 4~ o,tr ().210 ?
WP-12 7~1D - 7t1~ ... .jj. t it2.47 ",-,f" f7~
WP-13 {)7 - -ir /1, ?h Or7£ Or;?{~ zs-o
WP-14 t3t - 4,~c>' 17../<;'" c7r?f ~/Zb-'J 2-39
WP-15 5,Eb r- 1470 Il72 Or7? t:J./J 71 /i7
WP-16 .Dr..!
WP-17 IJrv -
WP-18 to> (-.5 - S,2J1 2.5·1 o. &'~ Or17? 37>
WP-19 ~.It - Sr20 i7. 62 tJr77 Or1f1 32!
WP-20 t. ?.> - S.SS" Itf. 14 tJ,. f? C,J'T'f z. 1ft

EA 5120 0794-7

Page 1 of 2
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

I
I
I
I,.

EA Personnel: fla( 5({ Date: pi! 1/1{ r (?·O ,/~lme: ,'v

Weather: Svl1f1ll [)r€i!'7'1 $~ fo-'f Equipment: Ltu{~ -Pr~ it IIv!u 10. / '
(

FtfJ/Fl
Depth to Depth to Temperarure Dissolved Conductivity Redox TVA I~Location Water (ft) Product(ft) pH (OF) Oxygm(mgIL) (~hmos) (mV)

commelItLl- If'( 4,2,s - SoIZ Itf /£ as? 0.0;71 ~3 I.r/o,
}1l/-(/V1/),1 z- .r:~ IS~ 73 d -,..- ,:j'. t:J( /3 3/1 A!l1-;1- .. -~...)

111/ -)IJJ ~ U
I,i--. 0..,. j. t ;;~ cJr-U ~Pc (;..J.4 -=r /. J/I:i I- .if

~
r-z... ;'1: L 7?.L. '/ (J ,

(//'---rrc.. f ~ ~v~f;

Ibskt~~ I~7-11 ... 7,1/ 7-74 ---- . 1:0~' 7
/-

I
I
I
I
I

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

EAPe~nol: MOe. Date: 1I2o(rt. ITime: t410
Weather: ~pmcnt; j<f\n~ C .. ~o.. ~.,.jr"d l" b:.

Depth to DeJ)th to Te.mperiture DiS3olvod ConductiviC)' Redo>.Location .Warer (tt) Product (ft) pH (6f) 0\ygm(mWL) (I'nmos) (mV) Con\lncnl8.-
wp·J ~,O4 ' ......

,s"'..'1' f7,01 ,<{~ ,'1t(7 -¥J
WP-2 ~.l~ sJ.....< <:V'"I ~

WP-3 '1. .. q (9 .<it(, Co ~

lit Jl.( r~,~ 11..~) - ~d.33 1'1WP-4 - ~ I).'

I wp-s
.~

S~ ~CVl~,' \
WP·6 f~ l 'I f She.U1
wp·, 5'... ~(" - e~,'j -r-
WP·8 S,J{S- - r~(p7 l'(,lff{ .'11 1~7J.. .,8L

0"1
""

WI'·9

WP.IQ ~\ I J - 4..11 1'/ to:J r 'i~ I~CoS- ... 1],- ~

WP-ll ,('-(" \ - 4-/-1b I' ~ S-O .'13 l~.l " l5-
WP'-12

Wp·13 Qea' li(~ J) StiUl/1 '.
Wp·14 ~.IJ - &-(, ~o 17,J.~ I ~,...... .131.1 )9L, )
WP~15 &\~~ - ~:17 (1. at.( .~1 .{bl'-\ J.q?

...
wp·16 0---1

I
wp. 17 ·0,-1'

I ..
WP-18 Dt'" -I

WP.19 . i5",W~ ..5 he: e-V\
wp..,1\ 1 ,0 .,. - (g,u, t't 31 ] .. c.q ,.<J 8 Is-r

E~ 5120 0794-7

Page 1 of Z



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

~
~ EA EnginGOfirlg,
~..noe, ana
TechnolOQ~

--.--1
I
I
I

Depth to Depth to Temperature Oiuolved Cnnl3uclivlry RcdoltLocaticrn Water (ft) Product Cft) pH (of) ~gaJ(mgIL) (,.ilia1os) (mY) O.lr1ll1lellts

va~··· U.·~5' -- ~~3~ { j-. 11
" )"0 .. O(P5t5 Rc.;~

~ \(~.~ " <? \) 3 7~q7

~L~ w" '1'1./ .-.J .r..J, /(:),8' ~ .0<;1;4. ~J
.t::W'JI, ..,r 4·, t.{ oj - • ~.1

~!'(,I~ w"t4i .. I
4'1 )., ~Q _.: ''1 ""

6..< l-ik,,·J.. ".... -:::::0

_.

-

SA Perabnnol:

Weather:

nA ~ 120 0794-7

r,."' '"" ,.
.; , \: - OlUe:

Equiprnent: f';, \. :..:..A.,

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



EA Personnel: {~t/.sfl- f Date: t(2~1r[ l. Time: .

Weather: (!J:/ )'1/' R r;'s>J~ Equipment: I~ rule, ce fr~Z !IIv,~~~ t I

Page 1 of 2

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

EA 51200794-7

Er4® EA Engineering,
Science. and
Technology

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (OF) Oxygen'(mgIL) (~hmos) (mY) Comments

./

b'~ r::;··OC; o <)6 D.lJ-r I ~... 22.WP-I 5', J.I

It, <17 . ,~. y.~ rb· () +- ""'/) C . .,
_~i ;WP-2 oJ'. \ • ' . ')! ~">

v v

.fo'c,- ?(F-c'g-vWP-3 ,0 .

/ '2Cf
.:5,+ I:~..y

WP-4 l.g

WP-5 :(-g3 ~js4 f0.b~ 0'4-'6 o ' J307 f 4-?:>

WP-6 5:" ~-O4 I(;. S'.7 0 'LrIL.. o "//4-1) --'4'
WP-7 1'. '1~ tl-,~ i C6 . 11, d'o/~ 0 D~6~ (¥

Ci!J, f1 ' '1- rQ 1/ o .~ CJ'~~ -~WP-8 ,>' <.;

JJt!iWP-9 .-

WP-IO (II. '3.:2 ~. 31 9ki' -. -
~/~ ~ Ie:-' :3j..•.U!.-

I
I

WP-II n -
./ WP-12 't7 r>? I \'IS

-,. t 0-J-~LJ;"""' " \ C. \-e t' "'\

WP-13 '7 I Z ., l::l 'r::.!\J).J .

WP-I4 h,9.3 ;'01 rl -07 o . '1?- o-l'?:} Lb
WP-I5 L_~5' fA' en {b ' Co n ,'14 u.to ( ~ r~

WP-16 In 17,-- '('

WP-17 DPi.( -
-D u • -WP-I8 /(.,
./

1"00 14~WP-I9 5,'7J £;.4-f> ;1, o?- o Jf;~

y. WP-?O 'f'1, 2.,<" \ \1\ <:
,..

~t ~ . ,-:" t0"\("~ .....,

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

I
I
I

EA Personnel:

Weather:

Date:

Equipment:

Depth to Depth to Temperature Dissolved Conductivity Redox 1
Location )Hater (ft) PrOduct (ft) pH (OF) Oxygen(rngIL) (Ilhmos) (mY) Comments

~//(I-J.{~ .J i-I. cJ 5' &/~~~. ]
- M I./-~Ir X 04 '7.1.3 P~rl {',,.. --t _... _- -

~{ 3 " - H"O 13'./CLJ 1
/Ill W~,~ ,.::J 5 '~d A/t1

]

JI

JI

I
, " I

I
I
I

EA 5120 0794-7
Page 2 of 2 I
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t,·

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (oF) Oxyg;n(rng!L) (JLhmos) (mY) Comments

Li,~9l
,- I.-f i7, J. .'~S

;... , -ScWP-l - .~ I- ; ;

'(j;~ O~ -' ....
? ) " f (~

-{ -,
f-'-)C!fWP-2 ~

I . • .) - -.:>
f '. ,,--> : '\.i(

"". 6 j (j'-j -- '-{,7 iX, J . -'
.c~-3C.jWP-3 ;. ~ . '." \ . '" (;; &0

WP4 .-" /~ --3'~1 ~<:nI ,l,...',

WP-5 5,7) ,..-' 11,7 1~,7' • 3 I \\33 '~, \ I •

WP~6 ~~ol.fl - 5-, \ (7. <J:;- " ,,~ \ 11'~J7 -if)

WP-7 s, if'7
t,~S' C" I'S\~

.") , (i)' ) -1 \WP-8 ~\';5 . ) I

WP-9 Or-y . I

""l ,'-1 L;
~(il.4 l).WP-lO I ~ ,

WP-II '~. '7;-' :::::-- 'i G i7,1' ., i ,l.. <i ,~ <.:t\. .. ..J l

WP-12 D'r-..f

WP-13 ().~. ,-

WP-14 )\04 r- i8-L{, <.4 ,/i-{i'] -)3- !J"'O
• '.J .-. --- ~/ ,'7' i}·.o , i 'I j II J. i)c:::,WP-15 .1.' C 1 V"- .

WP-16 ;, ." ;1,./ :-

I

WP-17 D,-y
WP-18 O·~f

WP-19 - -, C --:..J 5, ]J- (~ . L:g , ). L-\ / ;-( ,t lY'1:~ \ I .. ~ J

WP-20 n~y
..

~ 'v ( Date: 0';.3 /9L.. ITime: ?, ...EA Personnel: ;; ~ ..- . ",' i
~ ..

Weather: ~i ..~ ~ .-~~ '1 ~J , Equipment: \4....,0. It {"., \ oJ:..... ",b. \='c'-C' ~ ,ili... k~~
\

EA 51200794-7

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

I
I
I
I

I
I

Page lof2

,- ~,.

'1llui9lo ITime: ~i~. f:. IIEA Personnel: '" i ',_ Date:
"

Weather: .', -... e.: Equipment:

~IDepth to Depth to Temperature Dissolved Conductivity RedoxLocation Water (ft) Product (ft) pH (OF) Oxygen(mgtL) (/lhmos) (mY) Comm~
4~f.) );r I (; Iii; r ~OO

WP-l - .~(j')~
i "":)\ 35'- 5- I 1'7,).. .-
r 13 7" 167 I

WP-2 -- (1 (",' • J

WP-3 S:tJ; . l~. \ J.. .Ct; ~ orjo .)"15-
WP-4 ~,37 - <)(7 I 'l ,,~ ,'/ ·aa~ RJi( 1

. ,:-~.

WP-5 ~\(/)/ ---- )\0 i)\ , f, a. t (G 7 )a~
. /

WP-6 L.f\~) S h.~_e-1I1

11WP-7 L/ \~). (b4l.Y1t
WP-8 S-cd) Sh~

I IWP-9 D-"
WP-lO t;', )''1 .)\ Ii

IWP-II 4,0/1, -She.,V'\
WP-12 D.-'I

~: ' IWP-13 s,-* Sh<:::..~V

s-.. 7g - - 1~,0 ,CP If,: j ~C>7 J) ')WP-14 .---
~d

IWP-15 .s' '-/ ::l. ---. ~-\b I tR .. ~ ~ ~ •t l 3l ~?6
WP-16 ~\.~L( - ~ .. l L~ .. O:f i .. 'Q .. L(t.{~ 33.1 IWP-17 Df',!

I
·j~7S sh..~tLY\WP-18

I'I ~~3 Sh~WP-19 1..-
1 ~Vl

'WP-20 ~d7 - &,)) I ~,f.t;{p 5"' \.).., - .11-f ]I}

IEA 5120 0794-7
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FIELD RECORD OF WATER QUALITY PA.RAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: Date: Q III /I~ (J1 ITime:

Equipment:
'1' 1Weather:

,Depth to Depth to Temperature Dissolved Conductivity Redox I
ILocation Water (ft) Product (ft) pH (OF) Oxygm(mgIL) (J.'hmos) (mY) Comments I
I

~ \\ -.j~ 1 \·7 <.f 1 bl i
I
I
i
I

EA 51200794-7

Page 2 of 2
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

I
I
I
I

. ..,."
"

t~1
,

10/;) \q ~ ITime: :1'" : ; "\EA Personnel: ,- Date:

1- - - -
: -

".f -
, ',-

~ ~i
,

Weather: .....: - - Equipment: '~r.1 I, .- ./ ..' ' :..

tDepth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (OF) Oxygen (mgtL) (J.Lhmos) (mY) eomn-

1'if-,:..I t.j '] - ~-. '7 ,- -::- ,Lie -, 01 "' I ,~WP-l It", C /) '-' , .> 1:-:<.
5tl- ! ~~, ,r 11'/ " c-- "" \-, '~ 1

WP-2 --- i 1I.) • ~, " . ' ) , ,~
.'~

]~l C;~ '- f.". ( () J .,-. D~' • C; y" . (XIY't!' .). • F
WP-3 v (.:t;:.,

l¥,'-jO - 5\'7 / ''';

."'''' \
'~"7 IIIWP-4 &.0 J ,.,X.,./ f

]WP-5 (P~05 - )'.J 1'1,7 ,IJ ./'vJ;YO Y7
WP-6 irJ,sS - ~-\ b ; 'f, 7 .,&5- f!OJD 91

~71 r -.:' ,1 i ]WP-7 I---

+ WP-8 li I S-O - ~, ~ ilv\()~ S'\X' I if i.fq 100 CX)Q., .......

C ' IIWP-9 'ry

WP-IO S;1s7 -- 5":.'-1 /if~ '"'/ · )-y ;0"7 (;~

WP-ll ~lt., - .s-, I Ii, q Ci '.,
~ :2J 1 Jfo;Z JI. /J

WP-12 Dry
IIIt ... 1-/0 - 5"'<.3 J 5"'", ~ f 9~1 <,{ 3C(? .. ')(1

WP-13 .;'\. ij

WP-14 (PJ "3 - 5:.1.{ 1)( 3 .9S- t i3; ~ JI~

~ ... °3 -- - ;S-,;l, d.. ,0 : I'-')~' ;l7o
~~~,'O??~~ l,WP-15 JIC o -, l~JJ

WP-16 0(' ,
IWP-17 ~

WP-18 &, ~q .- S-I) j~ , \ ~.\ 0 , I 71 3;/

WP-19 5,)..5 -......./ ~~ (5',( ; ,~,=, . ;)73 JoJ I
WP:?() to ,So - t".,) i Sl ~) 5 , \ l...j ~ '3]~• ,L '..

EA 5120 0794-7 IPage 1 of 2
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Page 2 of 2

ITime:

.o~S' I /9'1

Conductivity Redox
(/lhmos) (mY) Comments

I',. .

. -,
j - (j

--,..'. r\ l
_-"'l

Dissolved
Oxygen(rngIL)

Temperature
pH (OF)

Equipment:

Date:

{,.7 :j- 9'
u', '.,' 7

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

I

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

EA Personnel: IV; ;\ .~-

, (:, - i ,1
Weather: -.:'::; (-, ,- .) r¥.. y

EA 51200794-7
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
.Brunswick Naval Air Station Fuel Farm Biosparging System

I
I
I
I

EA Personnel: f'v.. \'1C 5 ifc..
Weather: n ,., "0"1",+. 0

Time:

I
I

. Page I of 2

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (fi)" pH (OF) Oxygen(mgtL) (/Lhmos) (mY)

'fI7b l('S6 i'-( II 0)17. "'7rr 11"1/WP-I .J

It:)· ,q~ ~ ,("1 '-f ",. ") 0, ?>~ -, ) C I "if IIWP-2 - C. 1/ ."')"'"

Lt.,S rs-.<t5 I .... ; .. d. 6 f:\. '7Y O'C'Ls'-i& ic; 3WP-3 7:J-
{gr / 7 - - P.L 7 iLl. 95 0.'75 o,15~ lSi-to

tWP-4

WP-5 5,lv~ :>.,2 3 '1 '-I i l. D.3t.o () ,C81~ :J4j

6.0 t. - 5.3'7 I '-1./ 3 O,7J {)·;oll I {P.2-WP-6

tWP-7 ~,q5 he.. V\+ C Cl ::: ;ho.

DR~
-...J "-

WP-8

~1o R. 'f -WP-9 -
WP-lO 5',91 rs·3(O I -=:'. Sf 0,1.(;; Q.jyLjl,& I 8

1&:D5 'J.di ,~/,ll o /f~ o ,J.YIP ~8"WP-II

WP-12 DR'i -...

1-.,,-..... I'

~, <o~ J:l.f5 1'1.00 /.'"2.fc 0, III J3 ~'15WP-13 -
WP-14 L, ,/P8 rs .73 1L4, lJ, ~ ,.Y'3 6, i 335 ')72....

jDQ.~ I'V\ v (".(l 0 ~ ~o 110 t'v--...WP-15

WP-16 () R'I
'~rDR '(WP-17

.~~ 1\"1 'S ~r.<:... It' "" ., ~a...~ :--:-:>
WP-18

11WP-19 5·3() - h:OS i 5.53 1,2 to LJ.3;;>3 3~~

WP-20 {;;.<"o ,- r;,o /-t.3 I ,2.10 0, 37~ 34/
EASi200794-7 11
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Ei4
~ EA Engineering,

Science, and
Technology

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

EA Personnel: (\', I-=:I C
,.

r~ Date: 1~~q(D I Time:
'.' i

,', f I
~

Weather: ~ CD- ". Equipment: \-\ ' J_, ( i", .; -:.,\ i ,"': ... \ ·v·. ::c
" ,.

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (OF) Oxygen(mg/L) (ILhmos) (mY) Commems

:r-:1\, ../ 930 h" 5..: rFI(.\ ...... , 11.4 i. .0'C;{+~V-
i-j '-t ./ ') It --- 5 r S f4. (,;, C', lvCJ o,c~71 G7I ,-,' ,~-

'5~/ 11,35 '---. ()-VI-Lt- {'?:...~ LI'
-f\

....J

,.

EA 5120 0794-7
Page 2 of2



E4:v EA Engineering,
Science. and
Technology

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

I
I
I
I

/'.r ~, r ((~ Date: /0/171 qt {; I Time:EA Personnel: , LJ -- ,./

I'::.rc-r.\
I f

Weather: ,
'~~:-1~~'" ,..... Equipment: '~ •.,. ~ rr.:

, --'--_. '-" " - ., "

~

I
I
I

Page 1 of 2

i\{~,
t . .J:..
c~.

IDepth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (OF) Oxygm(rng!L) (~hmos) (mY) Commems

IWP-l L(i5 .- 5'~5 \ ~: if (j , b:l- O!3~5 I ; ,
~.~S L-.(~ i '3 " 'j i3 G' I i { 0WP-2 .(; ~ .:)c,-,(..

IWP-3 4,~C - 5.'fj 13·C6 ':>. ~~ 0 0'7 ILl ~~5

WP-4 3,70 .- 5.'?r ( /3 .. &5 t, 3~ 01 ~ 'fer i .;( la
5',53 5,~~ id. ,gCj 'j,}l.P 0, (030 ;:;5~ IWP-5

Lf·S ( 5~3l I .;;> g<g- u' ~I (),099lj ;;JQbWP-6

I'S oS - ~ rioWP-7 In. • -
~..I5 lP.OtR J 3.51 l~~30 0,70 '1 231 5paY-ji~WP-8

IWP-9 D P-'i
5.%7 ~. :j I;) 83 :o,C) i 6,/1.b3 ::<17WP-lO .J. _

&)/35 ) ..~y / J.J"7 "i. ~ 1 O'd/~ ::)"7'0WP-ll

WP-12 r') P-'f

'3'?f~ ~·.7~WP-13

WP-14 L.'-I1 S·lt (P ) d' 91 3. ;7 G./o77 3C.~.,-=

WP-15 &. ;),,0 .- J, ictt l~. db I .., C 0,(3 qLfg- 308 ~")~r<J .~
• :::> I

~
-..J

WP-16 -
~ - IWP-17 -
i.~.5'5 l t

~

.~WP-18 - 1'S0r-F,c.\"" .-.-t . \..-t.

WP-19 6·33 .- to,30 13 3'~ 'j~3 o,J/b 8lQ I
j ..5S - /.;, ;e:7 '=J·30 3.co C ::>('-,8 J't~WP-?O '; _)0.

EA 5120 0794-7
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&4
~ EA Engineering,

Science. and
. Technology

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

EA Personnel: r.b l
..

S./ (. Date: I()I'I 19(~ ITime:
I I

,.,
r

Weather: Equipment: ~ -. ~ i 0\.- '.,' l' : "- \ ::- .... - .,', . : '~"

..

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (OF) Oxygen(rngtL) (~os) (mY) Comments

}-Nu.l\' ,··7.~5 - 5,'i~· I 3;7.2 I \ II O,dCJ. q/ \'\i'" t'"V
c.e.•'tk '0" ~c:•

. '"
I.; ;1 t- tl -. /3l'f i),11 o .OelS ! 5~i\J., \.C.' Lj l.f .-

-) . I L.

- . .,).
~~ \=)\J CN- w'~--I t-- c::, C\.d ~ . ~ +0 +0::--.. 0-.. l·..;?~.........

~
.~

, \) "-

._. Ii ......

EA 5120 0794-7
Page 2 of 2
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. Technology

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

I
'I
I
I

Page 1 of 2

/
~' I

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (oF) Oxygm(mgIL} (llhmoS) (mY) Co,:

::<., CXo ' 5"L,5 Id,3: G,/"3 O,D 9~O ;)71WP-l

/1 c- 7
.. , '7 c:. i35

i
CS \ i ~ - 5. iJi c "I S 1

WP-2 0.' ..J :-,:,<,~,

IWP-3 3195 j'",t) I ;;, ~5 -i:20 C,o~73 , 9G:

5,'iO
...

501 i 3.03 O .. ~Cj D·d (03 ~o~WP-4

IIWP-5 5t~5 --- OiJJ J J. 3>3 3,5 I kJ, CA55 . ;;'77

J..f i 05 5,52 / .J,/i O·.5~ o. io8~ -;;)57WP-6

4,05 ~.SS / d..6Cf ~t &~&:) o (..(5 3 I efJWP-7

;2,30 f,.).(; I;) ,93 ~7... o· 3, ~/ .;>-;3WP-8 '

WP-9 lv,~ 5 ..- ~,~(> / '3 d-7 "7, is 0,'-100 dSB-
WP-lO t.j. lJ? 0 - - l5.0~ Id.3'% O,i&7 o.IJ(.,lc 3.J8'

4.'-/5 S3k, i I. ;) 9 ;2,/~ OI~dS ~JWP-l1 -
1J~ B~YWP-12

IWP-13 3,55 --- 5"7~ IdoO t b,7S O,G371o d.~b

5rdS - E>;3,? /;),'78 3,67 o ,1/37 "31 '7WP-14
.-

1WP-15 if 9 'if 5~7K / ;),3(j '"(.3 ~ 0.0'8-71 ~fpl&

WP-16 7,CXJ Io,Y5 / 3 '1'6 )./7 o ' sS:,-/ 3/3

1WP-17 Or~ -
WP-18 535 .- 5/13 /3, /-z ~P9s:Jo o 1;;)34 3ft

4,3~ to, ?>2 . G 61'S') o3J9 ;:75 1WP-19 /J.! ( [.Q

~ IC' .--- i.;J.3.1 I ;; q J '4 '-iO (;.;Lt7 -"'-'G
WP-20 ,? ,:J- .5:> .~

EA 51200794-7 1
I
I
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&A® EA Engineering,
Science. and
Technology

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

EA Personnel: ';YL r·~: -!( Date: i/~(~1
.., i ITim~: 1\ .,

: 'i.-i-..... '-\, I tl ..~ \ - I ~
,

i
r T . . L' <. i

Weather: , -,~;! Equipment: ~O ~. i- L .:01. ". __ t"
) 'C'C' ~- ..' r. ., . ". I' \Ci~

....-..J

Depth to Depth to . Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (oF) Oxygm(~) (~os) (mY) Comments

r\.\ w ,.). \ \'""5'.05 - 5.~1 13·50 5. J 7 Q·J55 J~S

'it-t V ,"lDF\ 4.'- 1 '"I o:es Q'. 09 J.j {i': "- ' / didO -~

5~ ../ t-j,~C) ~~ C~4~
, C -

'-.!

EA 51200794-7
Page 2 of 2



E4:v EA Engineering,
Science. and
Technology

FIELD RECORD OF WATER QUALITY PA~AMETERANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: M'DC SiC Date: /(I;' ICjl"> ITime: tWeather: 1S:7( ,~ \ t="r n',,-,
\~,~~~Equipment: . "~~ "' R"': \~

\ '-J

age 1 of 2

t
Depth to Depth to Temperature Dissolved Conductivity Redox

Location Water (ft) Product (ft) pH (OF) Oxygen(mgIL) (/lhmos) (mY) C,
WP-l 3,'67- '5:85 ~11,/3 J. j 8 (i , I cBS ().!.j7

5.{5' s.~ / C /79 / '--.:) d.. G'~ 150 klyC-I.~CJ
WP-2

. Ci l
WP-3 ~.8S - 'S Jto Ils·LI J! 08 o ,C'7tLj 1'&/

5.35 - '1,l~ 1/,103 I -- '.., o ioQ;:i ~~9WP-4 , -< ,,(,.J :"'j

14,Qi1 - 535 i i 1& / O.7~ o IO'6'?50 :ADWP-5

3j7D 5'dlo /L/_C) l,30 011~~ ':305WP-6

1:5\JS L~ J r",..A. -WP-7 -- ~~, ,-I,;-

WP-8 (f) DO - (P,;" jd.'33 <61~~ o <~,;) I ;:)71 S(::r\ ,-0 r-
(P!7~ 5.8\ J•..) .Cl.:';:I ~

~~ 6':=1'1.6. dR
I --

WP-9 ,', .~
~

WP-lO '1 ·l L-\ .... - 5.10 11.c.,(P 0,'75 tJ, 1050 3,]5
1-WP-Il :3·9"5 5.35 iO,/I' /;o~ O,c1~ I 3;0

WP-12 b:~~ In SU -F~\ C ..or'--\- )(;A '"be •.. ...l

5parj1WP-13 L/70 58'3 to,(15 9,1 J o loe,9~ :l5~ ~
5··~5 fi".t)1 I /.51 ~\Cj3 o J 1101 3J.'1WP-14 -
LL80 5,83 '1 ~,yg 00935 3ib 11WP-15 10 ,~

WP-16 lJ5~ - \ hSvf='"fic... '*' \"'-\ \.A...J c .\-~ '\

0-(''( -=1 IWP-17

5.35 bLf3 11·%1 5,00 d. J L.j J 3i.fd.WP-18

ILj.35 b·~"J.o 5--' /:'1 O'id b7 3/hWP-19
- 1/; -..:>

WP-20 ,I) I 'is - 1(, "\ c, II "u 3.q'-j 0.3 dq 3~8'II/;: d-

EA 51200794-7 IP
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I



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

E4
'~ EA Engineering,

Science. and
Technology

ITime:

I_I r, I ,'.
• I _ I 1'. r ( \ O-~. • .'.

Page 2 of 2

(jCQ r-C:,JatJ

L.. I. 1-
'.:: ~. I. ,,' . \

Date:

Equipment:

EA Personnel: ('"I \'" '.

Weather:

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (oF) Oxygen(mgIL) (~hmos) (mY) Commen1s

~~5\tJ ~ t.j, /6 -- G~r..-i CD ~ ~ --Q

vC)5 ~J.5
'..J

..,~ ~ " ..,C\.;,~ c....o. .
Mw·211..,1

.-(." .~ (),-~=l ,~ O('>c'~ \'

I,~ 5,77 I~,II 6.'-10 G122e) 2Cf'is
Mv./Lfl-I./ :2A () 5&1 I /i 5~ 0/9 :; o ·CR/7 cd I

I

I

,

~. .~~ -Cf'\ S•.w 0/94-7

I
I
I,
I
I
I;

I
1* c2l1

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

·1
I
I
I
I
I
I
I
I
I
I
I
I
I

Page 10f2

loO

EA Personnel:

Weather:

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) ProdUct (ft) pH CF) Oxygm(mwL) (~os) (mY) Commems

WP-l /../ :fj£, - {, .6~ lItO'! 0(7S ~I~O

WP-2 ~J' dd.. --- bJ~ !{f,3S Gfgg o.oXf/ ~~

~lo5 .- 5.lli /"CO I, '3/ 6 ,tJ"b/ ~/OWP-3

WP-4 6,00 ~
WP-5 5;~~ - s·u If, CfS O.g-I OrOSSb ~?1

1'1.1.5 5:'~ //.15 o.Sb 6P1g1 30<6WP-6 ... ,
5/0

f__
..J.. f"~ .A ..\WP-7 - S a:trq

~. / ~ (,,5~ 1/.5'3 13" /75 o ('it,(j ~g'3
v

WP-8 - ~ lJ~r(

/,oi ,~

I h 50 c:: ~.;>" + \AJ ~~
,

WP-9

5.6lo - 5./7 Iliac:) 0,70 OJ 95 '-t 3~WP-lO

WP-l1 L1 :% :t. ,,- S:'i~ 10 1'17 ~, /(') o,,~78 3/5-
WP-12 7··i../5 - , V\Su F F.CIE' V\. t ~o..k i'

·5.40 - S'7t:. 10,53 e, ,/4/ 0,1033 ;)6~ .,~~ /" ~WP-13

WP-14 5.-"~ - 5(;1 '(':)3' 3.a~ o. 1120 3(0

5. '-10 . ~:bS 10,8 L, /88 0,01%& ~'1lcWP-15

tJ Qy
'"'-

WP-16 /
DQ. 'I' - po5.~,u~

WP-17 / L'lr~S~~_ ..

5159 o .c:)y '1 3~
I

WP-18 D lv\ I~,I ~ 5·00

WP-19 i../ ,o5 {.,;15 1I;h '3 r~fS 0 1 3/5 SID
p','8~ {v.3c IO,g~. £./.;0 o·~()O 3.~3WP_?O

EA 5120 0794-7

-¥- yt.R- \\OirJ pr ~J~ t 0 V~r ,;..~,\.k COOItVl! So:.-lb5.fw~



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(mgIL) (Jilimos) (mY) Conmcnts

~~-.slo" L:1:7 J.. b~ Y\4- C-aS- ,'y\ b
f\A\.V 'J\I 1115 - 5.7/ W.SS" II 'S.(p~ Ol/~~ \ql ....'r~~\o' jQc

I'i '("'

f'ALJ r1~ > ',J;:95 ~ ',OS' //20· CJ ,,, 3 0,12;28 ~I

.

~ ..

Page 2 of2

Date:

Equipment:Weather:

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

I
I
I
I

It--EA_P_er_so_nn_el_:......;;:z;...........,,_--=.....-..~_--+_D_at_e: __~-=-+-'.......;;... --'-_Tim_e_:--r-""""=,,,,""""""III
Weather: S U"V\ V'\ '- 3> S <:> Equipment: -. _ r~ ~r

&4@EAEngineering•
Science. and
Technology

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (oF) ()xyw2l(mgIL) ("mmos) (mY) Comments

Lf.15 515 cer /.75 (:,37(p lt3-WP-I 1. I

Is-,56 . .... S7i Cj, '?J ;.35 c tdyto /7?WP-2

WP-3 i-/,J..6 - 5~71 <?·?Lf j./~ 0.0'385 255
WP-4 L ~/O 6.53 - <.~

/'

WP-5 '5 ; J - ~)jb /C,0.1 I .~~ o le'3ib .25iO
WP-6 i/.37 5. is /(), u5 D.l;;? () ,O'T,Cf -:J.,(?J

'5: 10 t--e·,..Jt ,
WP-7 ~" .>--.A ~ll

WP-8 c-' .So 53~ "cr j ":<0 8, /1 '- C':-/ t{ 0 r-r,:.:> '-
WP-9 O~y

,

~ ... '~ '):c~ /t!. ·-:;3 j 75 ole(j..J~ :..(,1WP-lO ::J.""

4,15 SM~ -WP-ll

;?,5·8' r- >- evG fpr-WP-12 (115'-t- IC'~n-f'

'5-15 r- '1 c· .., Ci.Q3 c, Je~fc ~ ;iLjWP-13 ~.b . I. '-I.:J

WP-14 5·QO 51~tt: ID, /1 3,<i~ o .11l5 ~
5'40 -- .5:4'1 Cj' 150 '(, Ie ~' C, 00, ivY 3c~WP-15

WP-16 fJQ'f -,
Q~Y - ~

WP-17 - I

SiloS - 5,gy /0,59 3,q~ O'~l :J~SWP-18

WP-19 4·75· - (.,,:2.) 10,35 d '3,3 G,31\o ~8S'

lc.o.~ i:,Q;l 9.3~ l..J .58 D!471 ~~("1WP-?O

*

EA 5120 0794-7

¥:- 1'<\\c ~-.J ?rCl~\i cl bC"-0~' 3'"~r
tJc~\...u '~\C'l~t-

. I

Page lof2
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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) Oxygr:n(~) (phmos) (mY) Comments

-Mw·JII 1/7.32 S.."""}') -'I. % c;.0<g o .jL&.9 ':</3
r\t\w ~ lot &.t oJ ~ .J..Z" - 'j 7/ 7' ,/5 O'~I CJ ,0533 OC-
tv.. \.u 'S~~~ ,(;5 L...,. ".~~ ~

~ ,,/
"7

,

I
I'
I:
I
I,
I
I'
I
I
I
I
I
I
,I

I
I
I
I
I

IEa@EAEngineering•
Science. and
Technology

EA Personnel: 5 'ic. t"AD~

Weather: ~\)Y"\ Y''' 35

EA 5120 0794-7

Date: II '
Equipment: I
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

B4® EA Engineering.
Science. and
Technology

Weather:

•

I
I
I

Depth to Depth to Temperature Dissolved Conductivity Redox 1I
Locati~n . Water (ft) Product(ft} pH (oF) Oxygm(IDgIL} (,.mmos) (mY) Comments

WP-l L.1.~5 - - i"C7 'b'1 leg .1,/0 {;i. 37~ l30 ]
5&1 &~~ 7.5~ ""\""\10 0\ (X95' 151WP-2 ...(.:)

]1WP-3 1-f.4~ - 5,101 8,(:0 ::< .a8 0·733 ;;;31
lo·7Cj GWP-4 10

WP-5 5,31 .- 5:(5 ~, ?>-cr t/,t3'1 uIG787 .:<57 JI
Lf.S '3 .- 6.L6 . CJ... 1l!1 0.75 OI01~O 29/JWP-6

(,,,~d.. If. ~ 7 . 'I IWP-7 - I

5,-' ~.b1· Lf.81 Q>/7/ ~~()WP-8 .~b - ~./~

DRy .' IWP-9 ..
:;LII S.;~ 9.W I. 3~ G,0130 33/WP-lO

5· il; 5Lfl .-: ""\ I. 75 011'-13 3~9 IWP-ll ~.;')lo l:- I

1) ~ y _.'
WP-12

WP-13
"

L,7'ij-' - 5"Zo &.35 7. 70 0, i' 13 ::}51 !-s'V'......"}, ..... I.',;-

5,90 570 7.'i51 . Lj·87 . (J,I()5r1 ~ J \ .oJ.~

WP-14 - .~...; I

5. S0 - b,qlf CO 107 o. -~3 O·O~~~';{ d810 IWP-15 "';~""YI- :1\(

OR'! I "_
WP-16

WP-17 O~'\ ... - I
l5:7<t . 5"·79 '6,5'( 3.75 0.;17 3 /3WP-18 -
J{ 'llJ> - 1;··..,5 CO.l;~ d·&1 C·";131 3 JI IWP-19

" .. "I --- ~ I). 1 ~~ .3.50 .,. ,- .'5 350wp-,o L<.7 .' '.) ,~' , 57

. EA 5120 0794-7
Page 1 of2 I
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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(xq¥L) (phmos) (mV) Commenrs

i\AW·~Y / C):'V, 'v"
"'-

(:. ...;~,;. C,.C Sl~:(,~<=. '.,,'-C~ c.;~'':;-..;>~ -"""l.- (') ").

I\\w -.1 \f IS ./ , "fJ .J [").7.,2 10·57 I. ~3 'S J'Y~7 ilf~~-
N'w-44'" 3·3) ~.13 ' '~b 3~5- O.c"itS 18'~- '7'~J

",

,

Page 2 of2

Equipment:

Date:

Weather:

E6® EA Engineering,
Science, and
Technology
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~
EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING

Project Name: ~v 'f \ 'fa.. 'C"N\ Project No.: J4ld)03S IDate: /J I 3f1fo
35° 'o~

I

WeatherrremperaturelBarometric PressurefHumidit): "

EA Personnel: 5'fC- Equipment: , c..

Well Well Depth to Depth to LNAPL Corrected Water
Number Elevation Water LNAPL Thickness Table Elevation(a)

l\\\v-A {P.7l.p

~'\J\\A.r6 3,c;7
~V\W-c. '--I, tJ, j
VV\w-D 1/&;~

tv-'-Ve /,09
¥\A\.tJ- F (" I 13
t\\w--7DI It;,1 ~

V\Alv-1O.J Lf,qS
(/\A\.v-703 539
V\Aw~70~ 4/10
Y\A.WJ7cf) 7,0/
V"'h.AJ .70 lP . 3/0'1

(a) Based on an assumed specific gravity of 0.80 for LNAPL.

NOTE: All measurements in feet
LNAPL =Light. non-aqueous phase liquid
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: 5yC f\.\ DC. rAe... Date: 1.J../3 19b,-/2/5/ 7~ ITime:

Weather: Equipment: ' $0 \". "-'+0;.\ Iwt--\-e.r DT~ k L ~ .J)_o.

\J
l ",......o..\JC\\I..\) )()

Depth to Depth to Temperature
y -=teft8\:l6ti\l~ Redox

Location Water (ft) Product(ft) pH (;P1".l ~(mgIL) ~) (mY) Commcots

3,33 - bJA 7(38 {;,355 GFio if5WP-I

WP-2 ~,7 , ~,lc~

WP-3 S·"5 I ~ 5/i5 ~,\o7 G,ObO .2- 1.9'1 :23 f
WP-4 4/70 LI,O 1.0

WP-5 '-1, 1'3 - f-),4 ( 7 ,c1~ O,C8~4 olio to J95

WP-6 3'd3 - 5.30 7,33 U,OlP23 0.?;7 36~

WP-7' 3.cr7 3,35
4,/~ '--" b·7t (" II 0,378 9. (P'i ,;ssWP-8

5·'-13
..............

O.28~ 7/10WP-9 ".J4 7,() 3 dY7
3,30 -- 5,(/'( is, ,gtt 0.07101 . 6 ,';~ 3/9WP-1O

3,7lo """-- 5,(; ~, I 0,/371 '-f. -, 311WP-ll

e;,~7 - 5.S to /{n O.~~J 3, L:,. :riC;WP-12 .:.:

Lf,Q5 - ~:S 5.4 6,071a3 IO,~ ;)50 >f:-WP-13

3,99 '--
5,~ (Po Lt 01 t 104 d'~ 3~JWP-14

WP-15 'f,15 - 5·g If) I 0 Oo7(J.t:; 7, '8 .J7J e./'Y1X'G\ \ ,

~
WP-16 5,{£) ,. :;)~ 5.93 v,/55 3,3;) c:J-,q

\ .....,
--...

WP-17 ~/O5 - IV <)v FP, t' 11\-+ lA.J~ ~

3.9~ - S:S9 7, to I (J'd4 f 3.90 3/8WP-18

'3.33 ---- ~,q% ~·7t? O,J..J8 1·75 ~88'WP-19

L.I, I q - (P.L 4,7.1:) o ,;'~I./ 5110 ;2S~WP-20
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS I
Brunswick Naval Air Station Fuel Farm Biosparging System

(

Equipment:

EA Personnel: 5 VC Ac....
Weather:

G~'-C1,v.~...\ 00
l'Depth to Depth to Temperature 9issol.ed Condaeti •ity Redox

Location Water (ft) Product(ft) pH (oF) . ~(fR8a~ ()lbmQ~ (mV) Commems

\'\\W -:1:' '.~.6( - Sl~ 8.51 o .Ob79 5,).l-{ d48 ~
j'V\\AJ-~ LJ,tp=; - 51~~ S,3\p o· ;;)7~ 5,70 fol.f
j\\W- 't·er· 5', Lt , - &.1' 9,5~ 10, ,,;tl5 3.b.;l I' '1 ~

5,75 ~,CA S'~l o.o5/tt L/,O~ /7ljMW-S~" -
Mv.r5 ,./ 3.'10 - ~·)3 7,7l.t O.685S 3,L/O ~5~ ~ t,

7/7LP LJ~o'8-fV\w-54"" 1rI,7t - ~75" 0,1'7 :;lSi.(

t\l\w~4l.jv ;].S:' - "107 S'd ;:) 0,0731 ;)/85 IJO~ 1.
M\.v~l,~· 1,9~ ~.~ S"i', 6, Q.91o;J :2 ,{p~ ;llf J

I-
"" VJ -5~' "* - c....c 51 t"'C{ 't -e V\-\ ~ LA.~ tCi h..p

r'v'\\.u ... tpl L~ -.e \\ (~O( VV\.o..Q. ~.s /\1L " On\..A. 0 l

l' nn+ ,a.n.l ~.t'"~
\J (I

. -.;.

I
I
I
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1rA'@EAEngineering,
Science, and
Technology

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

EA Personnel: r1 \) c.- Date: ll./lqlQ-=l- ITime: IlIH)
Weather: 4 0 0 ~c..~1\0 \ .. , Equipment: ·So\.,~,1- 0'\ w.te" pr,'ot, ~ \{lfclr.l..1t .

'"

Depth to Depth to Temperature Dissolved Conductivity RedoxLocation Water (ft) Product(ft) pH (oF) Oxyp(IDg'L) (phmos) (mV) Comments

~~·l 1.~C; C.L ~.O 1.'Z. (').~ q, ':l- ,~

~p ..~ 4. )'1 C.> ~ •S"' J. / O. Jr1 ,c,
W'P.~ 'l. gS- s.I' "1-. C1 I. ?- 0. OS-II., l):J
.... P-L\: 1 ::t-~ ~.lS

\oN p. S" 4. \1 $.~ 1-. () }. "L- o. ()~y;).. 1\4
wp· (, ).O~ '-.\ " .1 /./ o. O~-{Jr/ '3tS'"

'w-9·,+ l.~ ?vc, Ge-""t

W p. ~ 3. cs"" "." '.1. Jl. 0 O.~11 3LlJ
wp.~ 4.15' ~~ " . '3 f 1 O~ 'l t/'t 3).;)..
W~.lO "1.f>() S." S.)] I. '3 (J. CJ-:t:n 3J)'
W~· \l 1 , 6

s.~ S.( (J. cr O. III ~ J.;w..,
w9. n. 4'. g \ ~:} S.~ ,., O.I~4 1))

\,.,P .,~ 3.4-S' ,~ (..+ - ...
'~l~.~ H.O O. uC,D

I L...p. lLt Lot. t( '.r> '.0 3.0 (L()q I J, J1/
u)p. I~ 4. l~" ,. I ,.~ 1. "7- 0. ()~OLf 3";1.~

wp· (" $. 'fr '.9 s.{ 1-; l-f 6.0"T.r1 ",06
wp .. 11- 1-.Lto ".ct \·If tl.~ o. ost. j,.. 10';
wp· If "3 ;Is' '.0 i. 't '-to e- O \'ib 3. ~-t(w,. . 1 ~ 1.00 b. 1 1-.2- o~ ~U'" o .'2S'f' "311
I-:\p. ~ () 1. "1 " .Lf \... ~ q"L.{ r.1.L{-~ '32..4--
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel' Farm Biosparging System

Weather:

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

~\,~ £:~ k , \ VJ , l[ /\J ,~s-? 310 -,

""6,) l.fL( ~,O~ b.~ ". ~ /·3 ·dl~ 7~

v'\\Co {"'~ ~ 'lkr-- Sl..(,~a ~'l.D 6LLl t)t ~- ....J .

EA 5120 0794-7
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lEA EA Engineering,
Science,and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: ~v~, rCA. '\ \IV\. Proiect No.: :J.'1~CO 3S IDate: /)/4
EA Personnel: 5C TC Purge Method: ha ",c9. fDall, ~q

'J ITime: / / cJ.oWeatherffemperature/Barometric Pressure:

Well No. [Mw-S8 Well Condition: 406~

Well Diameter: ~ Measurement Reference: Toe

Well Volume Calculations

A. Depth to Water (ft):
CO 75 D. Well Voluinelft: (j , i (P)

B. Total Well Depth (ft): {~, '5 (p E. Total Well Volume (gal) rC*Dl: /'7
c. Water Column Height (ft): jo,nr F. Five Well Volumes (gal): ~,5

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

Time (min.) I /;~~ 1/:)5 I/:J. 7 /130 /13 ~

Depth to Water (ft) c5,75 G;05 f.:,. i I J 04 ,,~ 05G <>
Purge Rate (gpm) LIe; tv ,'\t\ -- - - -
Volume Purged (gal)

.'d.- {/7 3,tj 511 lo·3
pH {;, 1 70 (p ,LIO &:;)5 L,,;) 3 ~~6'f
Temperature (OC) ?5,'S(P Cj.Q5 0. /J. " C' 7 ~ 1'~Cj6 17

Conductivity (umbos/em) (),G4)7 () ,6Y7.l Ul0505 () ,056 0, c5';/~

Dissolved Oxygen (mg/L) 3,G~ 3,40 ~180 L.f./2 4iU~

eH(mV) /9/ /53 /50 1&4 17 t.f
'~.~

.
TOTAL QUANTITY OF WATER REMOVED (gal): J -COMMENTS AND OBSERVATIONS: @ .'0 A <) B - p:; -O,;}- jI\I1 woc?3 /140
.

.,.
"..-'

EA 5120 0794-2



54 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: t="ut \ ~o... (" ~'V\ Proiect No.: ;2ti (000 35 IDate:!)../'1
EA Personnel: SYL Purge Method: ~"'& 'cad, ~"\

I /

Weatherffemperature/Barometric Pressure: :::~) -~ yr' cJ.~:, .:-:)1- ITime: ' "···'1.... "'\
.. ,._'

Well No. MW '"S, Well Condition: CAooa.

Well Diameter: :L Measurement Reference: -roc...
WeD Volume Calculations

A. Depth to Water (ft): 3. era D. Well Volumelft: O·lfI..
B. Total Well Depth (ft): 1,-... aD E. Total Well Volume (gal) rC*Dl: I.?
C. Water Column Height (ft): IJ.. I O' F. Five Well Volumes (gal): 9. 5

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

r>L.jO 950 Q5J.f 957 f603Time (min.) '-j .

Depth to Water (ft)
.~ ""0 tj.,J. 'l Lf·12 tC7 ( 4 .. 40'-'": I

Purge Rate (gpm) LlcpV'1.

Volume Purged (gal)
.:::!- ,""\ f tv ?..{

~,~?) 'i~·tt (p J) I 1'1"'" . J 'I
pH \p: .--'" -) £.:, ....J

L',07 O)£Jt-t 7,tf 3
--. ....,.,

7-""'1'Temperature (0C) ;'; (J / . ;l-f..
Conductivity (j.lmhos/cm) UJC~3~ 0lc337 o ,o~5b 0, D3SC: (I I (I q~):')

L.t ,191 ,:),710 '3,'31 r. .~ ""1,10 "
Dissolved Oxygen (mg/L) ~!(P

eH(mV)
'7 X). £)'1 i ' ;). 51' 'l /.-)

d~d-J .. ,,,,- 'j .")

TOTAL QUANTITY OF WATER REMOVED (gal): 25
COMMENTS AND OBSERVATIONS: SCMp'e tv k') (3 - .;: ~ • c .;).. - /'q Luao (

~S/MsO,
(f) '0

EA 5120 0794-2
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Field Record of Biosparging
Well Point Monitoring Forms
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FIELD RECORD OF BIOSPARGING WELL POINT MONITORING
Brunswick Naval Air Station Fuel Farm Biosparging System

!J~1e Affu ~ /;j ~ ~ Af· f~/l

E4" .::. EA ENGINEERING.

SCIENCE. AND
TECHNOLOGY. INC.

v e.: r.s 'ys I Vii' I;)

EA Personnel: -11[ I3Il Date: f/ ~/91 I Time: 10;00
Weather: Sv ".",,1 _ j{b- =til ~ 7S~F lnstrument(s): Tt//l - /vt/(J f'Tj)/FI!J

(

FID1VH PID1VH
Location (PPIIlv) (PPIIlv) Other Other Comments

WP-I 1-2(J 0)';.- ./

WP-2 '2700 1"'00/ , •
WP-3

? 5t >'1 I ?J,.. I-

WP-4 /.41% tS~{2.

WP-5 S&7 r ~ "2.r ,/ /

WP-6 ~~,'l 01'7/
WP-7 (27~ 4P,tt
WP-8 ~.O% 4I-cJrJ
WP-9 (),OO CJ.tJ6
WP-IO 2-tJ~., ,3, 1~
WP-II 1.,£0'0 /4t;
WP-12 It1tJS- liS-
WP-13 W,cf:c, (»
WP-14 1,1) 1.£'1
WP-15 'L7~ zj)£2
WP-16 {Ot7 J:.Srl2
WP-17 i./ 71(' 10rth
WP-18 }33 \,.l(J
WP-19 '2;"34 2 II/;
WP-20 5,67 a.1/

I
I
I
I
I
I
I
I
,1
I
I
I
·1
I
I
I
I
I
I



EA Personnel: Moe Date: rP/fl/'1b ITime: /5':00

Weather: S<J (\'t'I!/ I' f3(e£.7: V r ,;;
ftJ:Jf Instrument(s): TV,q - {tJU 0 PI D/FIO

fI (

FIDlVR PIDlVR
Location (PPm..) (PPm..) Other Other Comments

WP-I Z,./~~ ~.f'J

WP-2 l i ~7.. 4OS--
. /JQ 1 J/IWP-3 /.- ~ i-._ J

WP-4 1(J~Z {)
WP-5 24_£ ).)S'"

WP-6 5,10 2.6J
. WP-7 S)~ /U}

WP-8 f-'570 243
WP-9 ~.40 1-70
WP-lO 1.4% 2d. )(}

WP-ll 3Cf I 44-3
WP-12 1-41, ~z. '3
WP-13 ;4 % 323

WP-14 s,~O '.40
WP-15 7f-3 22·6
WP-16 2-/0 2J1,2.
WP-17 r-~"'/!J Z,c;3
WP-18 MJj 0
WP-19 23~h l,40
WP-20 1Jj) tJ.rO

I
1:4.:. EA ENOINEERINC?'. I

SCIENCE. AND

TECHNOLOQY. INC.

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

I
I
I
I
I
I
I
I
I
I
I
I
I
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FIELD RECORD OF BIOSPARGINGWELL POINT MONITORING
Brunswick Naval Air Station Fuel Farm Biosparging ~'ystem

BA 5120 0794-4

-.

RDTVH PI01VH CommentsLocalion (ppm.) (ppm.) Other- Other

Wp·l [\lots q" ft
WP-2 ~t7% 7~1

wp·J ,~,::L .3
WP-4 ~s:.tL ~Ot l -

'- -

WP·5 ~~f (. 7
WP-6 - -
WP-7 5110 3»\~ y

wp·8 it'f1d J'tv
WP·g --.... -
wp.tO ~ {6" I t&
Wp·l1 s'H1 d.) I
WP-12 ~~~O ~/l "

-,-

-~~ 3'0
- _.

WP·13

WP-14 .-! -
WP·l' ;;"07 ; L.( .q
WP·J~ r:;\:3 J, ~

\\'P-I?
[wn,..'1...Q

31:1... "
Wp·18 ..- -
WP-19 {ct 7 f~'\'
WP·20 ~ -

,

BA PCrlOnnel: Cate: 21;)-\\'1 LE ITime:
I TuA lOaoWcamcl: Instnanent(S):

S0'd

. !

1
I
I
I
I
1
I
I
I
I

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

E4
~ EA ENGINEERI""G.

SCIENCE. AND

TECtolNOl.OGY, INC.

EA Personnel: {.t7'// strf Date: JJ/Z/'/lfl ITime: /~. 3c;
Weather: {I.I./ Iv / j.i 'r:~r Instrumem(s): T{;/"; 1~,0J Ir/J!Fl/J /J/f-1 C1

/i f ,..1 P: .. ~ r - 2<1. (/ ,:.. fi~

1:1
% Commp1sFID1VH PID1VH

Location (PPIl1v) (PPm.,) Other Other (:1I4 CUy './ .,
/) /' .--'i

,
{ - ('...., r~ .

WP-l /'1 :' 0 ' ..,..I . ~_.
"

~1 _ 1_, ...#'. t

II (
r-

\
I , <: ,... \

!1.io
'.

\WP-2 I " ,; ..
. , I

,J .....' ./ . ./ I

"
/) -. .-'" if : ,,", Ii

WP-3 '1.; : .... , .. ' I. ", .i~ './ ...../ o' ..~-' . (,. ,
/-, ....,

10: t; : " I

WP-4 r, i 1- . I .;.. .J . , f ~:..;
'-..J • .. .-I

WP-5 / [:; 4"( I {,~ rP( oJ] I i. f ! 21. /....,
'1 O,J 0,0 I (),) 1'7 r) r..jWP-6 ~ "- \ .

,., '10 'n--$ P.71 O. '7 :

7,4 114. CfWP-7 Lt..

WP-8 l·a I t:lo /4-::> 14~. {; iO .j) I II, 5" I

2 ,.~ 0 [) o 0 .') l I . ~ f IWP-9 . 1".(.,.; If.

WP-lO 7; :-11 r.;,oi 7.7-/ ! .~~ ') 'l! 1 " ~r I'. '.:..) ,- .. '.'.' ~ I

1,bb ~ l,f_~1 i /7 ,. IWP-ll ! (...
~ :' ..,; I -

I 'UJv i3i ,~t! r- t 1f4 .£) I
WP-12 ..:.J • (,:0 I .j, !

3, J"}.~10 Z6S /10 t,4 I 7 ' I
WP-13 ./- I

\ I

WP-14 ~. .S- 0,0 0.0 '.1 120.2. i:)1 ; '7
WP-15 . ~i'1 ~','L ().O ! 1.3- I \CL 7/, '-'

• ~i 43 O. 1\ 0·0 I 2~11r-'r;WP-16 .. : r,~, !

Z6 iJ4 f]) 7.2 i ) \;I/nWP-17 ~ ;'J i rJ)~ 7
2,79 ()~O

I

0.2 20,'1WP-18 ~,O I
WP-19 r{O~ ().~O oDi \ .~ '2u,4. I

WP-20 I 4.cn- c/. f1 0,.1 ! I,J 2..D.5
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1:4'. EA EHGINEEiRING.

SCIENCE. AND
TECHNOLOGY,INC. .

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

EA Personnel: 5 '1~_ Date: 9/31C;:~ ITime: 830'
Weather: SV\I" ... ( b f"""e ~ z...., ~C) Instrument(s): L.c.. ...-b\-~<:.~ c... h ·cr () \\.1 It ICe>O,

fIDlVlI PIDlVlI Comments
Location (PPI11v) (ppmJ Other Other Ct-I r:O~ 0 ...

~

WP-I i L; .:3 _ (;:, .~.7 60,0 e (j ,(') dl,~
':', y\ )! l

/.~
i
~.~ /5',3WP-2 .J A:...( ....... ,. V .' I

WP-3 ~:C../ -' <:-. (,l C.()·Cl !cc)!'3ic?l.Y i_.' '.:)

...,...-. / .

OC 11- j a I 5.G,!1..f.7 IWP-4 /5: I I 'h>. ~~
I

S--. '11 60.0
i I ..

I IWP-5 '1\ 5" I d. I;).,().-7
I

WP-6 -/1·3 7d1 (] 0.0 o o. ').1 J. I. j",
.., ,'''
~ ~i7 ,3 0 0 "11 ~ .. q I Iho'lWP-7 II <

I

WP-8 -, din i 10 -:J :), te I 1,5 i (LCO
WP-9 10\ J... ~ . is'" CO·c) Id'~ II Cf' i I

l..3 %. l"'j'5 '/.lt? I ~/.J. i '-f lPWP-lO
~ I I

30'1 '7
,

WP-II i j:A 3 c I Ip, C-~ ! I~,~• I ;

/-r-. ) 2 :)~o 1 14, ~.,
i

11,3 IWP-12 ,~ \ .,

WP-13 /i-{l 1.f7c ~?6 7139 e·", I ,1
WP-14 i IS- ~ql q OCJQ ocj, . Lf ;)\ ' '2.)
WP-15 4/,3 ~/O .. \ QO-;) DJ .0 I Cf. ifi'1 ") ~?

OO! I Co,~ I (1', DWP-16 I .. ""- ...),)J1

"-.5....~)' "I ---- fa, I :)/'7
IWP-17 :" J () If). ~

WP-18 t7' I i, .)'(" 06. 0 !){) . '4 ;J;). d.."J ~

WP-19 ~'r, i.-/ ..5)0 Qo . l 6Lf, j /7.{)f-- )" '"'> 00 ,0 OO·S ~o,lJWP-20 -......... ~'-

EA 51200794-4

Page 1 of 1



E4: EA ENGINEERING.

SCIENCE. AND

TECHNOLOGY. INC.

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

EA Personnel: Date: q \\(,' \q ([1 ITime:
I I

Weather: Instrument(s):

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

WP-l J..,9~ { r J
WP-2 /O'V~ 41A

WP-3 I ()o{c;; -
I. {pcic.. .-

WP-4 0c)

WP-5 r), b -
WP-6 :!Y7C1" -
WP-7 cr~7J- 137
WP-8 ~~% ~q,f

~\.~

~WP-9 "'
, ,

WP-lO ( t C] "]·.8
WP-II 7.31.1 )JO

WP-12 I. .2% ;(? ,
WP-13 ~<. C,% ]Cf5
WP-14 - ...,

WP-15 <~ 0 l ,). -
WP-16 iCfc 3 I \ I
WP-17 3'1 { /;.f:!
WP-18 l "I -
WP-19 ( S>~ f" ,;8

- ~.

WP-20
EA 5120 0794-4
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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: Date: 1(';\ rJ I q (r, ITime:
I

Weather: Instrumem(s):

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

WP-l ;j..)'(; )" -
WP-2 t.jlt3 '-tOD

WP-3 ~q() -
WP-4 l?J1 .~ y:

I ..: :

WP-5 I~O &\ I ..

WP-6 <;{73'- -
WP-7 ~'7o J )0

WP-8 4~r ~-4\(J./J

WP-9 --. .--"7'

WP-lO .~\3~ ij'S-O

WP-ll iI (;)0 iV' C)

WP-12 ).,). ~ . '1~-O

WP-13 J ~ '1,1 l[()c)

WP-14 ~\OO »
WP-15 5':, {,3

WP-16 - I '- ~ '-.

WP-17 i 'gO )(} I

WP-18
-, .....--

WP-19 ~l0 /'-( \ J.
WP-20 - -

EA 5120 0794-4

Page 1 of 1



lEtS: EA ENGINEERING.

SCIENCE. AND

TECHNOLOGY. INC.

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

EA Personnel: Date: IO/?!q(D ITime:
I

We,ather: Instrument(s):

FIDlVH PIDTVH Comments
Location (PPIn..,) (ppmJ Other Other

WP-I ~CjIO ),5

WP-2 (t G~(J 550
WP-3 c.;3J-. 1, i
WP-4 ~ r;~ ~C,C;-"v
WP-5 l'-f ['; IJ....

WP-6 'J.. ,C)°/~\ J, i
WP-7 ~Oo~ 5d-C)
WP-8 Ita Ci 00 7 ~,r:;

WP-9 1,0 0\0
WP-1O l~iOC (,~~,O

~i~ 'u..,
WP-II \ '-/0 l;; I v

WP-I2, >'i SOle '-t 10
WP-I3 3 °10 100
WP-I4 ir)~O /10

WP-I5 1,3 a.a
WP-I6 "75',0 "1 ,,C""It,,'~

WP-I7 ~lOao ~ ,<iI

WP-18 0,0 0·6
WP-I9 11£ 0 ,(' 0,-,. ,

WP-20 ~I,L. 0.0
EA 5120 0794-4
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1:4: EA ENGINEERING.

SCIENce: AND
TECHNOLOGY. tNC.

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

EA Personnel: Date: lei ill q& ITime:
I I

Weather: Instrument(s) :

FIDlVl-I PIDlVl-I Comments
LoCation (ppmJ (PPIllv) Other Other

WP-I I Ole I ' 7
WP-2 "'\ (ofti-, f c,;: ()ol- . \

1GOO ~.
WP-3 ':::/- \ I

l s-loWP-4 7()o
WP-5 ;;0 '3 I~
WP-6 .<, 60C> i.~
WP-7 3' SUit JoN
WP-8 ~,~C (?S
WP-9 /1 II <.
WP-lO ~(iO i6
WP-II 70 0 C;o

r"

~70WP-12 ) '1O"le

WP-13 15% 500
WP-i4 )f 11 D\D
WP-15 n ,(j 010
WP-16 e'G C; (~

WP-17 )S D ;(D

WP-18 6· (] 0:0
WP-I9 1t5D ~.lD,.).

WP-20 lo,e 0,0
EA 5120 0794-4

Page 1 of 1



E4/ EA ENGINEERING.

SCIENce. AND

TECHNOLOGY, INC.

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

EA Personnel: Date: j(l;,~:sl q( r ITime:
I

Weather: Instrument(s): TVA 1000

FID1VH PID1VH Comments
Location (PPm-.) (ppm-.) Other Other

WP-l Lftl CJ C! 0
WP-2 3 C/ c GcO h...r. ,.Q A J2C' ~'\-C.,-,~\

WP-3 II.(CO / ()
'J

V" r<c.&.b~ .]5WP-4 . -b.:."',c,\'\.

WP-5 ~5" 0
WP-6 GOO 0
WP-7 3% 800
WP-8 L.to (fe' 1O

WP-9 4' 0

WP-lO Ii 00 i-f7

WP-ll ~OoC ),00

WP-12 dOlo '800
(,;."" ......('c..::~yj.C"

(.166
~{1f"O c (\" tlo..-

WP-13 4"", ....q\--. ~Ch ore.. .v\ c... - C .(")"\
.::' \ ~ '-.J

WP-14 J \9 0.0
WP-15 32 ;;{,O

WP-16 7,·,)" o,e)
WP-17 {'-(oo '1.:1

WP-18 it~O 0
WP-19 J.OO 5·~

WP-20 () 0 30
EA 5120 0794-4
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&17 EA ENGINEERING.

SCIENCE, ANO

TECHNOLOGY, INC.

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

EA Personnel: Date: iii I I q(/) . ITime:
I ,

Weather: Instrument(s):

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

WP-l Ic2~() 1/1
WP-2 13~c d-OQ

WP-3 J.u3 4,"1'-
t)~~OOlo

--.
WP-4 iO S

WP-5 '-IJO ji

WP-6 '30 '"'c7-

WP-7 ~3 J

WP-8 liO iO

WP-9 ~~ '-{

WP-1O '::\'-16 1L.f

WP-ll /600 /2Ji
WP-12 /;)Cl~O ~'bO

WP-13 7 Jifib 570
WP-14 /7i ~21
WP-15 (;,5 I,C;
WP-16 0 6
WP-17 0 I "Y"")S i-+'\.l-€: .D~eS'S~r('"

0
, ~

WP-18 C

WP-19 110 II
WP-20 0 0

EA 5120 0794-4

Page 1 of 1



E4:- E.A ENGINEERING.

SCIENCE. A~O'

TECHNOLOGY. INC

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

EA Personnel: 5'-fL NCe.. Date: II IF) /q l£; ITime:

("t\...;~. A I~ rh I ./j
I

T\l A - 1000Weather: Instrument(s):
J

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

WP-l ~73 (j

WP-2 9Joo 3dO
WP-3 1(2 ?? C)

WP-4 '1300 50
WP-5 ~'oo to
WP-6 30 ()
WP-7 ;:'d5c;, 560 c:::; IJa r-q I "q

WP-8 /7, It? 0
' ~ 'J ,

<5 Dn ("Cf i nG

51 '-f
, ....J ~

WP-9

WP-lO d-'~ ~~

WP-ll .;> .I~ ~~5
C>
80~WP-12 '7, ';) /0

WP-13 ~~o l-O~ ~.na..y-q i"",,,, h...... A '("0 Co ~ \:)

/5
, - ,

WP-14 I~O

WP-15 rd.- a
WP-16 0 C)

WP-17 0 0 Q e;:,S ,-\\ \1'" ~ ,..~ssu r e...

0 0
, .

WP-18

WP-19 lo~ ~

WP-20 0 C)
EA 5120 0794-4
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EA 5120 0794-4

Page 1 of 1

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

EA Personnel: S -f C \,,,-,, \:) ~ Date: ilJI3j Cf lo ITime:

Weather: S L J Vl Y"\ 'I ~ D Instrument(s): . I 1/~ - (000S·

ADlVH PIDlVH Comments
Location (PPIllv) (PPIllv) Other Other

WP-I S7cx) itO
I r( . (; '-f 0WP-2 i i'-.) /~

WP-3
'l_~ ."1

I.p..' v v

WP-4 ' / (51 ..,':::.~ C'.J l":::'

WP-5 / .lle /7
WP-6 '90(t I~

WP-7 7)!:F)n 570 :l C '"3 ,-/, \/ ,- ~ I r=-::>S \.; f"~ .' r '"') .~ -I

WP-8 ~_3 ~
J • I I
..-- ..~ rr- 1"""\ i.;

/S ;;Z J ~ -.J
WP-9

WP-lO [sq q
WP-II / /C;c l.' (S
WP-12 vi) /5C,6 ilC1
WP-13 )S5~ l·IS , )r.r·~ 1"'\ c A\,- (~. nl( .; ,Dr" r•.

flS 1)
I --J ...;. I

WP-14

WP-15 ~ CS
WP-16 0 0
WP-17 0 c) . ") c:; ,-I, \i ~ . ) t- r=>S5\..:·- e

D C i I
WP-18

WP-19 /39 [)

WP-20 0 0

1:4.:- EA ENGINEERING.

SCIENCE,AND

TECHNOLOGY, INC.
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B '· 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//25/1 (c . ITime:

Weather: Instrument(s):

FID1VH PID1VH Comments
Location (PPm...) (ppm...) Other Other

.J.{~~ r"") -1
WP-l .J'\.,

WP-2 ~C3 /7L
WP-3 I[ 'S ~
WP-4 3~~ I '1 1
WP-5 L-fl; IG
WP-6 5'0 ~)

WP-7 4· 3'/d (-;1 10
WP-8 '3c) i I

WP-9 d.. \
WP-lO .C;(': ~~
WP-ll 57 c;(') -7lj()

WP-12 /.5·.~iJ ~1 "S to
/ .;J'11"\ cqJ

WP-13 -:) J

WP-14 3 I /0
WP-15 0 (')

WP-16 0 0

WP-17 0 ()

u ...........,
WP-18 U

""" . 11.WP-19 -:>(- )

WP-20 (i a
EA 5120 0794-4

Page 1 of 1
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1m.:. EA ENGINEERING,

SCIENCE. AHO

TECHNOLOGY, INC

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

EA PersonnelS YC J.I\ C\ tM() c..- Oate: !j.l~rf~ ITime:
) J

"T\J A - iOOOWeather: 5~V'Y'", .3SO Instrument(s):

FIDTVH PIDTVH Comments
Location (PPIllv) (PPIllv) Other Other

WP-I 10 10 I(}~

WP-2 7q5~ lo5/
WP-3 ;);)00 .3lo0
WP-4 .2i4 ~ 013)
WP-5 iCY£ 0//3
WP-6 b2to56 tv li5
WP-7 lal8'~O ,55 DoO::S I '\ \ \J of' 1'\\ P$s v ("f

3yO LJ55
\ ,

WP-8 £>OJ Ii, \J~ ,I)" .-S5.....,re.,
.?.. I- to

I ,
WP-9

WP-lO . 8S I~

WP-ll tJ8~o 5fcO
WP-12 ;;.tf/o 190
WP-13 '--~o '/ OC-+I\J~ 5 f\Qro J~O

0 6
--J I \J V

WP-14

WP-15 0 0
WP-16 0 0

..
WP-17

WP-18 0 0
WP-19 lli~ ~J I
WP-20 () 0

EA 51200794-4

Page 1 of 1



&17 e.... ENGINEERING.

SCIENCE. AND

TECHNOLOGY,INC.

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

EA Personnel: MbC Date: \~/l' 111'5 ITime:

Weather: ~ .. :".. Instrument(s) : ""'~A -'()~

FID1VH PIDlVI-I Comments
Location (PPITlv) (PPITlv) Other Other

WP-l fQ vr,tt'\ EN! 'IAJOPfa.A(J L ~

WP-2 IJA ...1 Lc. +0 ~D F.Ib FLc._. lft.,
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 10
WP-19

.
WP-20

EA 5120 0794-4

Page 1 of 1
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Field Record of Well Gauging,
Purging, and Sampling Forms
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ErA EA Engineering,
SCience, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

~l) t' \
r--

;JCf&CO ,3S IDate: /ol/!.jProject Name: \-0 "I'V\ Proiect No.:

EA Personnel: Se.- ~C Purge Method: ha~ ·\xu!.,~
-J I· 13~)3WeatherffemperaturelBarometric Pressure: Tune: ,-),

Well No. V\A Uv - Lf'1 Well Condition: G..oo~

Well Diameter: ).. Measurement Reference: IOc.,

Well Volume Calculations

A. Depth to Water (ft): :lS -3 D. Well Volume/ft: n. /G
B. Total Well Depth (ft): /5.71 E. Total Well Volume (gal) rC*Dl: ;), I

c. Water Column Height (ft): / 3 ,,~;r I F. Five Well Volumes (gal): /0,5

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

/33'7 I? -)7 /3ljO 13'13Time (min.) /J:J

Depth to Water (ft) ",).5 3 J 77 1d',8fo d./77
Purge Rate (gpm) L/c1J)M

;.J ' J ,./ 4·-1 tv ~Volume Purged (gal) -
pH G· /3 fo,o Co (0 ,G (P 10107

. cg- ~JOO ~,3(P ~,2~Temperature (0C) &;·7
- /'7;{ J. d ,C>8"rl (J,07g0 0031Conductivity (jJrnhos/cm) () 1\./ V :

Dissolved Oxygen (mgfl ) '}, "I :;;,8"7 J, ft, 0 :;gS
eH(mV) /e) / q~ 105 ~/Df.n
TOTAL QUANTITY OF WATER REMOVED (gal): 7 SA t S
COMMENTSANDOBSERVATIONS:'_ i~- IiJ I1-SI3- r.:-P--CJ - i"'l Lv C0..s- 1350

EA 5120 0794-2



E4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Vue \
r--

c2 q (P()() 3S IDate: 1J../ l.fProject Name: t-a "W'- Proiect No.:

EA Personnel: 5C -yc. Purge Method: ~Q",cQ· ba,i.o'1C1
\J I Time: iO 'fgWeatherfTemperaturelBarometric Pressure: r7 \.J ...p c c..~

Well No. MlU -l-f9 Well Condition: G..Ooc9
Well Diameter: J- Measurement Reference: TOe

Well Volume Calculations

A. Depth to Water (ft): 5/ ~(I D. Well Volume/ft: 0 II L.,

B. Total Well Depth (ft): / L-l, 'i0 E. Total Well Volume (gal) rC*Dl: / , '-1
C. Water Colmnn Height (ft):

</c 00 7.0(j I ( I F. Five Well Volumes (gal):

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

Time (min.) ICSJ. Ic5G lOS? //00 1163 I loS
C:::' , . I 7,:2 ;).. 787' c";. Cf q, '30 9, if IDepth to Water (ft) ,J, '-(

/) I I
Purge Rate (gpm) 'li.! C:j C' ~'v,

;::!-- I c: .-~ 0 '-(,5 60 75'Volume Purged (gal) ,~ :) f .

'5';'3'5 S-, J'? 5.S,} 5 -'""5 C. '" ""> ~. / IpH .. r- . .u.:)

7 lo9 90S C' .-;-l i '8"/03 9c2.0 956Temperature CO C) :1 ';;1

Conductivity (umbos/em) O,O'1co o ,c'?97" {),oif7 (J,O 17/ 0,/18'7 OJ;2/5

Slid 2/33 3,30 .-:) 3 3,5b ? "02Dissolved Oxygen (mg/L) ~), 6 .),rJ'

eH(mV) ':-~5'3 /71 ,. ')Lj /::20 /d..1 //7

TOTAL QUANTITY OF WATER REMOVED (gal): 7S -.
COMMENTS AND OBSERVATIONS: __ N A.,::> P, .. P'F -0.;2.· M LU c1 ('J d.. ( / /IO){) v 1"1 I I 0:11 ,..:.

i\J A<'sf) . ;-[' .0'J. iVI w 'I C> J '--.--- I

EA 5120 0794-2
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Ir4 EA Engineering,
·Sdence. and .
Tectu lOIogy

. ;:~~ . .

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMpLING
,

Fut: \ ~a.'("VV\ 35 IDate:!~ltI pProiect Name: Proiect No.: .;lCi (P()O
., :SYL h.o. ",& 'cad, :-~

I I
EA Personnel: Purge Method:

'oJ

I Time:WeatherffemperatW"eIBarometric Pressure: (.' ,..)..,:> '--J i::) r ': ... ~:'y
.•J.

Well No. ~w --5' Well Condition: ~a.

Well Diameter: d- Measurement Reference: 'TOC-

WeD Volume Calculations

A Depth to Water (ft): 3. 'fa D. Well Volwnelft: O. ;,
B. Total Well Depth (ft): /'.Jo 60 E. Total Well Volume (gal) [C*Dl: !.'I
c. Water Column Height (ft): /J.. 10 F. Five Well Volumes (gal): 9. 5

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

Time (min.) l;LfC 950 qst.t 951 /OCJ'S
Depth to Water (ft) 3/,0 //.J.~ 1· (/:2 if, 7 ( 4·4 ()

Purge Rate (lU>m) L Ic,..pV'1

Volume Purged (gal)
~ J '( f.¥ C::f

lD \3'3 ~~Jf (p ,;2 , ~ 'i'-' . ;) ")
pH ......--.:.._") l.:>.. ..J

Temperature CC) L-.{o 7 [/' Gl..j 7,tf3 '1 .... 7 ·77t.fi; '6

L' C~"?'1: 0,c537 o ,o~5h ~ ,-, )(1 C I (iq5:~Conductivity VJmhoslcm) • I .' :; D, l' '5~)

L..t.fJJ d --V -3,31 ,..... /)
~; 10Dissolved Oxygen (mgIL) , ,v --) .. &.7 .

eH(rnY) 3» )9· :159' ')'5 -.,
d~~.: I (/\. . .")

TOTAL QUANTITY OF WATER REMOVED (gal): 25
COMMENTS AND OBSERVATIONS: S«Mf (I: Alk5£3- ;:~.cJ. . l"t WOo r

/Io-\S/MsD•(/) (0

EAS1200794-2

..



1:4 EA Engineering,
Science, and
Technology .

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: 9=u -e \ \='~ Project No.: dC(rooor35 IDate:kI/L;/i'l;>

EA Personnel: C"'~ c :'-JC- Purge Method: ha: h6 b\{ I ~c:
-J I Time: 1t.;!i:JWeatherffemperature/Barometric Pressure:

Well No. t'\Aw -51/ Well Condition: &ooJ
Well Diameter: ;) Measurement Reference: (()('

Well Volume Calculations

A. Depth to Water (ft): f..(. 7 / D. Well Volwnelft: (jil~)

B. Total Well Depth (ft):
r I . '\

E. Total Well Volwne (gal) rC*Dl: ;'[5I () 0 I oJ-
J, . I 9'c. Water Column Height (ft): i i.' /..-( F. Five Well Volwnes (gal):

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

Time (min,) /L(3~ ILILrcJ /LfLfJ. /i'-l'/ /7''17

J'i7! / 4 ~'1 '1..(,';]0 ~·.?3
L. ')

Depth to Water (ft) 1· :/0

Purge Rate (gpm) L. (":j P1'1\
J If S 3,0 :5 ~ L; -r :2Volwne Purged (gal) --- /.

.5:5j'> 5 ~C ~/'3 5·S I 5'5pH ' ,) . ~}, ,J
- J /

7 S-~ .f5; -; / o '7 c "" C', 'If::;
Temperature (OC) 'I. ;;"- 'f ''''\'7'l I I. /

/) :7~' C· !7r.o Oii7S' CI/7fo, C'/77Conductivity (umbos/em) e,/

Dissolved Oxygen (mgIL)
5 :?" c/7G J..(. L; () '-l \1 hfo8.. ,'-;<S ' .Q\.

'LjO df.v / [200 I . i :{ t)'-L./
eH(mV) .::>/ ~x (y I ,-! I

TOTAL QUANTITY OF WATER REMOVED (gal): ~
COMMENTS AND OBSERVATIONS: . rt11.& . IV ASB" FF -0,,;) - (11 LUO() d /'fS'O

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

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Fu e.l Fcn--lJV\. Proiect No.: /}.CfIvco3S IDate:

EA Personnel: Purge Method:

WeatherffemperaturelBarometric Pressure: ITime:

Well No. VV\ \..v -5~ Well Condition: bevd ca5/~

cd-
v

Well Diameter: Measurement Reference: ·Toe..
Well Volume Calculations

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

B. Total Well Depth (ft): E. Total Well Volume (gal) rC*Dl:

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

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

Time (min.)

Depth to Water (ft)

Purge Rate (gpm)

. Volume Purged (gal)

pH

Temperature (OC)

Conductivity (umbos/em)

Dissolved Oxygen (mg/L)

eH(mV)

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

e~ ",,,," ~~l~d

EA 5120 0794-2



If4 EA Engilleer'oi"g,
SCience, BIld
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: S;:v-l"\ \==0'(' \'\A Proiect No.: :J. c:r(Pro 3S IDate: /J/4
EA Personnel: 5C TC Purge Method: ha",cQ !oall,~ct

'V ITime: 1/rJOWeatherffemperaturelBarometric Pressure:

Well No. fN\w-5~ Well Condition: 406Jl
Well Diameter: J-.. Measurement Reference: Toe

Well Volume Calculations

A I>et>th to Water (ft):
c: 7S D. Well Volume/ft: 0, i(P)

B. Total Well Depth (ft): {~, :> (p E. Total Well Volume (gal) rC*Dl: /'7
c. Water Colwnn Height (ft): IO,'Dr F. Five Well Volumes (gal): ~/5

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

Time (min.) I/d~ I I J-5 II). 7 /130 1133
Depth to Water (ft) 5,75 G,05 G J { G·S4 ~.o5 -
PurRe Rate (~m) L I c; ~1'Y\ -- - -- -
Volume PurlZed (gal)

::L- {·7 3·'7 5. J L:,.?3
pH &,70 f.t; .LrG ~:JS' G.;) 3 ff~B'f

S- (> I C;.05 0. /.1 r 07 ~/'~~Temperature eC) ,(5 tv (5 ) 7

Conductivity (umbos/em) D ,tiJ7 C' J(/f7~ U,c50S /-, !' S!'1 0, cS'J~.... ,l

Dissolved Oxygen (mg/L) 3,10'3 3,40 31 80 L.f,/2 Lf.l)9;

eH(rnY) /9/ IC) /) /60 1{P'-t 17Lf-2J

:r ~..
TOTAL QUANTITY OF WATER REMOVED (gal): ..
COMMENTS AND OBSERVATIONS: /jil" .VAS!3 - cc -0.;;' . i."-1 wC'~3 /fL..jQ

,..'

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

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING
r--

d7(dAJ,3S IDate:Proiect Name: ~U(. \ ~-O II V\/'\. Proiect No.:

EA Personnel: Purge Method: ~rt v0: b:u \: V'~
.,J I Time:WeatherrremperaturelBarometric Pressure:

Well No. M w /tp ( Well Condition: n/)I'>(" ~

::2-
T

'"TQ(Well Diameter: , Measurement Reference: J

Well Volume Calculations

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

B. Total Well Depth (ft): E. Total Well Volume (gal) rC*D1:

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

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

Time (min.)

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH .
.'

Temperature (0C)

Conductivity (umbos/em)

Dissolved Oxygen (mg/L)

eH(mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: Lu~I( ~ hO U...L-.,b bo)( or

ruc c-a-:p

EA 5120 0794-2



1:4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

~ fve'
c-

Project No.: J 9bCO, 35 IDate:/dl'l;YbProject Name: ro. "lW\

EA Personnel: 5c TC Purge Method: h6\ V\o~ bet \I;'."C
J

v ITime: /.3dfWeatherffemperaturelBarometric Pressure: .J

Well No. M.w -\od Well Condition: ~oJ

Well Diameter: ~ Measurement Reference: Toe....
Well Volume Calculations

A. Depth to Water (ft): 1.'98 D. Well Volume/ft: O,llo
0/ I, '-IB. Total Well Depth (ft): I to, f. E. Total Well Volume (gal) [C*D]:

C. Water Colwnn Height (ft): 6/73 F. Five Well Volumes (gal): /

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

Time (min.) /3 II / ') 1'1 /5/0 /3dO
Depth to Water (ft) i,1?5- '6 ;I to S,J) ?{i),2

Purge Rate (gpm) LL; PV'q
v i 'i ('J, g i·.)Volume Purged (gal) -

pH to,OO Go~ Iv /5 &,~O

Temperature (0C) ~/Sy 6, S> / q/O S:/i'l
Conductivity (umhos/cm)

o Ie l(' ':):/.., o ,c'7'1). o,oc75L.f O,o9b~

Dissolved Oxygen (mgIL) 1.(4 ;}7/ ;),105 d.(.p (0

eH (mY) )GY ;)C:;;( c2Sg :J. '1 /

TOTAL QUANTITY OF WATER REMOVED (gal): 5 erG /

COMMENTS AND OBSERVAnONS: IJ fr 5 6 -,..... F :6J - f\.1 LV 0 a r 13;<5

/

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

FIELD RECORD OF WELL GAUGING,PURGING, AND SAMPLING

Proiect Name: \="u€. \ \="0 I(" ',IV\.. Proiect No.: ;;JciIoOQ,35 IDate: /) /1..(

EA Personnel: ~C ..-TC Purge Method: ~a v-J. bet \\\~q
'V ITime: /35_CJWeatherfTemperaturelBarometric Pressure:

Well No. V'v\ W -.:1: Well Condition: ~J-

Well Diameter: :l Measurement Reference: TO~

Well Volume Calculations

A. Depth to Water (ft): ~ ,C)-7 D. Well Volwne/ft: C,(G
. i I CS '-7 _ r' ~

B. Total Well Depth (ft): ! i E. Total Well Volwne (gal) rC"'Dl: (1' / _
V' .J

C. Water Colwnn Height (ft): ' '""'C' 4 :~~ .L,) .-: F. Five Well Volwnes (gal):

Parameter Beginning I Volwne 2 Volumes 3 Volwnes 4 Volumes 5 Volwnes

Time (min.) /356- /'too /L;o r /&/03
Depth to Water (ft) 5,5·7 5!&~ 5,.73 5;/1

Purge Rate (gpm) z.. ICj' .J V"I
v__

I 2 ':?Volwne Purged (gal)

pH b,OI 5/9/ 0:0~ S.&;3
, e:zs-- / 3 ~ S, Iv & 5,15· c-5Temperature Ce) :5, .. I

5c
/ b,urv5 ( () i(,/ftofL; " C' 11Conductivity (j.lmhoslcm) 0,(1 7 C , 'I.e

Dissolved Oxygen (mg/L) 1·Cf&; S,(j~ , 15-;5/ 5,J'i
eH(mY) . O<~ L23~ ,;733 ;)'-(6

TOTAL QUANTITY OF WATER REMOVED (gal): i
COMMENTS AND OBSERVAnONS: IV A 5 13 .'. t==\-= - 0 J. - (\.-\ LcuJ Lv ;-tIO

EA 5120 0794-2



1:4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Fue"
r--

d'1t.Poo.35 IDate:lJ/i/9
It

Project Name: \ro '( ~"'" Proiect No.: ~

EA Personnel: 5C :rC Purge Method: \r....a ",CQ 6. I \ I .')S

Weatherffemperature/Barometric Pressure:
\j I Time: I IfI~

Well No. Vv\\0 -~ Well Condition: ltGQD
Well Diameter: ;;L. Measurement Reference: 'Oe..

Well Volume Calculations

A. Depth to Water (ft): '1 G9 D. Well Volume/ft: '" ILYl ,;,. SI .-" (/',,'
E. Total Well Volume (gal) rC*Dl:B. Total Well Depth (ft): / . I. ; I 'J

C. Water Column Height (ft): 5" .: g 4 (". I (' F. Five Well Volumes (gal): .J

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

Time (min.) /7/0 /Ljlg /'7Jo /4 J-).. /'7 .25
Depth to Water (ft) 4 &~ 5·70 (0. IS 0,)~ (~·O '1
Purge Rate (gpm) i.. I '1 .) IV\,

.J
/ ~ --.:) 'fVolume Purged (gal) ---

b l .] 5.:sCo 5';57 ~oL.f J,gspH . ,}5

b G0 7 c)"'i 9/co S' C"' ~ n.
Temperature (0C) 'I: ) r , J~

(),)77 0.,)73 0';)7.;). - ) 71 o,J 7GConductivity (,umbos/em) U· 0" . .

Dissolved Oxygen (mgIL) 'W,C) Cf,79 5/0 7 ~: .-"\~ S,lD., :U

eH(mV) :1 L-f c/ ~~O 10 I i10 ({i1

TOTAL QUANTITY OF WATER REMOVED (gaR; __5
COMMENTS AND OBSERVATIONS: ( AS G- FE-O~ - (\/\0007 1'-130

:-\c+\vr~t ""- ')(" tT."l 1'\<..- , - m afctr. h.. yC' I/O CO . c.-Y'
I r ' '3

c-;- \\~S.~\ VIS. loG 5 I"-Q.(!. v) i 1'\ 5L' (A::'.~_+.

-

EA 5120 0794-2
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Ii4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

t V ( \

~

.;/1lPOO35 IDate:;J. 15Ie,Project Name: \-Cl 'fIV\ Proiect No.:

EA Personnel: 5c :rc. Purge Method: DeY'" \ stc.\ I~\ c... ,) (,,1"" P
5 V (\ n~ 35°

,
ITime:gS5WeatherfTemperaturelBarometric Pressure:

Well No. lU\L- I Well Condition: (AOO&.

Well Diameter: ~ Measurement Reference: .JOc...
Well Volume Calculations

A. Depth to Water (ft): '3,,~~ D. Well Volume/ft:

B. Total Well Depth (ft): .' E. Total Well Volume (gal) rC*Dl:

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

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

Time (min.) 855
Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH fo,;)9
Temperature (0C) 7 3S
Conductivity (umbos/cm) 0,355
Dissolved Oxygen (mg/L) (j,70

eH(mV) 45
TOTAL QUANTITY OF WATER REMOVED (ga~:

COMMENTS AND OBSERVATIONS: N S B - FE .();)- wPool M5t ~1A.s 0
OlD /Q%"ppVVl

I

~I'() (P;O ppM

EA 5120 0794-2



E4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: f 0 'f , '\0.1(" \"""- Project No.: :;{0l£;OO 35 Date: /d (5/11

EA Personnel: fv\'O~ Purge Method: b~ n 5i-o \ {Ie \)C\v,O

5 v l'\V'I'1 ":;So
j

Time: <1Lt3WeatherffemperatureJBarometric Pressure:

Well No. \ D?-d Well Condition: o {)OO~

Well Diameter: d Measurement Reference: Terc-
Well Volume Calculations

A. Depth to Water (ft): 4,7f ct -+D l.i I {p~ D. Well Volume/ft:,
B. Total Well Depth (ft): E. Total Well Volume (gal) [C*D]:

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

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

Time (min.) q 43
'Depth to Water (ft)

Purge Rate (gpm)

Volwne Purged (gal)

pH

Temperature (0C)

Conductivity (umbos/cm)

Dissolved Oxygen (mg/L)

eH(mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: }JASf) - f F -0.,) - Lv POoJ.

~\ D loSt PfM 8'0 Sa~ ~ ~ -i 0 .0:J;!l;i- V
I'D 79f~PM f roolu-vt

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

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

\-0 e \ -
Project No.: d (7 {y ()O 3 5 IDate:k;7/5/i"Project Name: t-Cl ., V\.'i

EA Personnel: 5'-(C ~A~ Purge Method: ~\5+al+IC PLImO

5 v VI \:',-/ 35°
I

I ITime:940WeatherfTemperature/Barometric Pressure:

Well No. Lv \)'-3 Well Condition: ~oJ

Well Diameter: () Measurement Reference: Toe
Well Volume Calculations

A. Depth to Water (ft): 3,5 J D. Well Volume/ft:

B. Total Well Depth (ft): E. Total Well Volume (gal) rC*D]:

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

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

Time (min.) 940
Depth to Water (ft)

Purge Rate (gpm) .

Volurne Purged (gal)

pH 5/15
Temperature (0C) L,:h7
Conductivity (umbos/cm) rJ,OkOJ
Dissolved Oxygen (mg/L) (,94
eH(mV) ;}3f

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: A/A::; g. P P-OeJ . Lv Poo3 7ljO

rJ... &\ g. ~ :aL AJAS B-Ff -oJ Lv PYDJ
flO 3loOPPM r

flO Q?ctWpp V\<\

EA 5120 0794-2



Ii4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: fv f \ ~C\y~ Project No.: d0~OO 35 Date: 1,)ISl1~

EA Personnel: '""''DC- Purge Method: D'O'(,'5tCfI1-/c (J\.,V'n(.

WeatherfTemperaturelBarometric Pressure: Svh 0'-.· .~ 5" ~

Time:095~
I

Well No. Lv ?~Lf Well Condition: G.d
Well Diameter: ~ Measurement Reference: TO~

Well Volume Calculations

A. Depth to Water (ft): t-j ,70 J1-D l..j,(JG D. Well Volume/ft:
\

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

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

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

Time (min.)

Depth to Water (ft)

Purge Rate (gpm)

Volume PUrged (gal)

pH

Temperature (0C)

Conductivity (umbos/em)

Dissolved Oxygen (mg/L)

eH(mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: IV as B- FP-oc9 - wpoo¥

so> \ D d~ft,,~ . 8\osa~p\~ o-~ c!M.R '"'0 O,(P 4 J='+b
E\,{) ~3Lj ppM· rl("'QI~

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: to-f , fa'(Y\!\. Project No.: d. Cj lvoO 35 IDate: IJ /5/C, ~
EA Personnel: 5C :je, Purge Method: ()·pn5-tCA \hc. {)v m ()

'SU'A>(\'-., 35 0
I I ITime: I.Q_C::;"Weatherffemperature/Barometric Pressure:

Well No. luP~5 Well Condition: 8.;")("ld

Well Diameter: d Measurement Reference: )Oe..

Well Volume Calculations

A. Depth to Water (ft): Y,13 D. Well Volwnelft:

B. Total Well Depth (ft): E. Total Well Volwne (gal) rC*Dl:

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

Parameter Beginning I Volwne 2 Volwnes 3 Volwnes 4 Volwnes 5 Volumes

Time (min.) (IdS

Depth to Water (ft)

Purge Rate (gpm)

Volwne Purged (gal)

pH 51'-/ I
Temperature CC) 7,9~

Conductivity (umbos/em) u,081Jt
Dissolved Oxygen (mg/L) GJ(P~

eH(mV) ;;95
TOTAL QUANTITY OF WATER REMOVED (gal):

/1JASB~ Fe ~oQ2 - i.-vPoo.sCOMMENTS AND OBSERVATIONS:

~ \1) Co 1,5ft\t1

flO 100 pfN.

EA 5120 0794-2



&4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: fv'1:'\ f G\ V'V\.,\ Proiect No.: d1lo0035 IDate: r)-5-'i/r;

EA Personnel: 5 C J'C- Purge Method: C'f"'("lS+C1 It ((' Dc I'l".f)

35
I I I Time: I 110Weatherffemperature/Barometric Pressure: :70 V\ V\ '-.

Well No. lu~\..o Well Condition: C1 DOc(l
Well Diameter: d J TOeMeasurement Reference:

Well Volume Calculations

. A. Depth to Water (ft): 3,J3 D. Well Volume/ft:

B. Total Well Depth (ft): E. Total Well Volume (gal) rC*Dl:

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

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

Time (min.) 1110
Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH 5,?o
Temperature (0 C) 7,33
Conductivity (umbos/em) '0,0033
Dissolved Oxygen (mg/L) 0,87
eH(mV) 30<0

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

/JAS[j/ FP-o.,J -w POOl,

£\D b7, 5 ~f>"'"
P'D ;;J lo50 Ppy'\A

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

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

'fu t' \
r ;21"/v0035· Date: id/5f1~Project Name: \"o.\""",,- Proiect No.:

EA Personnel: 'S 'I c , .j ,A C Purge Method: 0""1"1 S+C! Ifie l)LjYi ()
I

~ L Y'I Y\ '", 35°
I I

WeatherffemperaturelBarometric Pressure: Time: lot.t.5
I

Well No. lvQ--, Well Condition: ~6~

Well Diameter: :l Measurement Reference: IOC

. WeD Volume Calculations

A. Depth to Water (ft): 3.35 '-'-+0 3,Q, D. Well Volume/ft:

B. Total Well Depth (ft): E. Total Well Volume (gal) rC*Dl:

C. Water ColUmn Height (ft): 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 (gpm)

Volume Purged (gal)

pH

Temperature (0C)

Conductivity (umhoslcm)

Dissolved Oxygen (mg/L)

eH(mV)

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

JJ A-SB-FF ;"OJ. -LN Po o7
\>\0 7 S5 p.p "'" BlQs~ ~~ ~Q O.loo?Ft- eoylO I ~) 8%~pV\l\ Pf"O~

-fJas (+\ \J ~ ~~-eS.svr~ - ocj \v~ 5'fl'"\)" TI

EA 5120 0794-2



E4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

~Uf \
~

/}000035 Date:JJ(5?lhProiect Name: ~o. '\\'V\ Proiect No,:

EA PersOimel: 'S'YC J.Ac Purge Method: I) "p n 'S -to II- I C 1,)", VV\ (:)

c; U (') \A '- 350
\ I ITime: 1Od.5WeatherffemperaturelBarometric Pressure:

Well No, w~-8' Well Condition: CAoo&
Well Diameter: d- ' Measurement Reference: lOC,

Well Volume Calculations

A. Depth to Water (ft): L.f I I<j? D. Well Volume/ft:

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

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

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

Time (min.) IOJ.,CS
Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH lo,71
Temperature (0C) (g, ;(

Conductivity (,umbos/em) 0,37$
Dissolved Oxygen (rng/L) cr, &4
eH(rnY) ~5c)

TOTAL QUANTITY OF WATER REMOVED (gal): .
COMMENTS AND OBSERVATIONS: .N)\'S B-Ff'-oJ- \.-VPOOg-

f I IJ 45,5:ppvY\

~ID 3 L1DppVV\ POSI-+IV ~ P\P'S5u{"e

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

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING
-

~. C1 V- L'-'\ JGftyc63S Date: /J/5?:;~Proiect Name: \- ..... f' I Proiect No.:

EA Personnel: 3AC- 5yC Purge Method: )r\'"""I')+Ll IfIe 10 <"-I''\'\ ~

50 \'\ Y' "-I ~.
I I

WeatherffemperaturelBarometric Pressure: Time: 1000

Well No. W~-Cj Well Condition: G.ooJ
Well Diameter: d Measurement Reference: 'Oc..

Well Volume Calculations

A. Depth to Water (ft): e:)J' L(~ D. Well Volume/ft:

B. Total Well Depth (ft): E. Total Well Volume (gal) rC*Dl:

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

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

Time (min.) 1000
Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH to ,J l-f

Temperature (OC) 7 163
Conductivity (,umbos/em) OIJ8~

Dissolved Oxygen (mg/L) 7,90

eH(mV) d W7

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: N ,,513- FE -ad - LuPOOq

~d) i/lQpp'M
f'dJ :lppV\1

EA 5120 0794-2



Em EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

ProieCt Name: ru~ i F0\ (" 1"./\ Project No.: dCJtvoo35 IDate: Idj5fi"-

EA Personnel: 5"<c \"'AGe- Purge Method: o~ (" I 5+q I ·1 I C () L 1'1'\ ()

~ '- \' 0'-, :3 5 0

I I I Time: 1/'10WeatherfTemperature/Barometric Pressure:

0'

Well No. W P-l 0 Well Condition: CA.oo&
Well Diameter: ;).. Measurement Reference: 'Ioe

Well Volume Calculations

A. Depth to Water (ft): 3·30 D. Well Volume/ft:

B, Total Well Depth (ft): E, Total Well Volume (gal) rC*Dl:

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

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

Time (min,) II~O

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH 5,Olf
Temperature CO C) (OI?5 4

Conductivity (umbos/em) (),07tol
Dissolved Oxygen (mg/L) OR;)
eH(mV) 319
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: N 1Sg -Ff-oJ. -U-.J Po fO

{)It:) icJ~p~
f,O -&-5 ffr\1

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

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

" \="aY"~ ;;C;vOO 35 IDate:}}.J5/C(fpProject Name: \ v (' \ Proiect No.:

EA Personnel: 'fV\'{)C Purge Method: ('lOP V" , '3"'0 , -\ (Q..

5\""'(\~~ 35
I ITime: II-i'"Weatherffemperature/Barometric Pressure:

Well No. \A..J~-\\ Well Condition: ~oo&

Well Diameter: .J .Measurement Reference: TOe..

Well Volume Calculations

A. Depth to Water (ft): 3.7(0 D. Well Volwne/ft:

B. Total Well Depth (ft): E. Total Well Volwne (gal) rC*Dl:

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

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

Time (min.) II ?JC:;
-

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH 5""c,
Temperature (0 C) ~ .. I

Conductivity (umbos/em) u,/379
Dissolved Oxygen (mg/L) 9/7
eH(mV) 3 IJ

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: N AS 8 - F f' -0.::1 - \..v PO II

e\D .SloO~~'M
F \ '0 1- IS,'~ fy>M

EA 5120 0794-2



E4 EAEngineering,
Science. and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: t\J ~, ~o. '\\'V\ Project No.: dCf({;(O.35 IDate: {).(,J; ~

EA Personnel: \\..\.~c.... Purge Method: D?' Ii S+Q I ttc. ;)vr"r\O

5,-" (\ \"c., .35°
, I I'Time: (0'1.'1WeatherffemperaturelBarometric Pressure:

Well No. W t>-Id. Well Condition: C'\.OO~

Well Diameter: :2 Measurement Reference: -rOc.
Well Volume Calculations

A. Depth to Water (ft): 6·S' D. Well Volume/ft:

B. Total Well Depth (ft): E. Total Well Volume (gal) rC*Dl;

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

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

Time (min.) 1045

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH 5,5

Temperature (OC) 0, io
ConductivitvGuniho~cm) O,d,dJ
Dissolved Oxygen (mg/l) 3,to
eH(mV) ;;)97

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: f\JirSB- E~- 0.;)- LvPoIJ

~\t !5lQ~M
£,0 ..), L.[ 0 Ffn\

EA 51200794-2
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ErA EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: ~vt'· ~av'N\ Proj~t No.: d C( teoo 35 Date: 1:J15~
~

EA Personnel: \f\A'DC Purge Method: (),.fJV\ SiC! J +'C f)U'm{:J

S·l .(\ '(I '-t 35°
I

Time: 1607WeatherffemperaturelBarometric Pressure:
I

Well No. \"'U ~ 0 \ 3 Well Condition: l'n,..,d
Well Diameter: ;;l ,.

Measurement Reference: TOe..

Well Volume Calculations

A. Depth to Water (ft): '-1/Q 5 D. Well Volume/ft:

B. Total Well Depth (ft): E. Total Well Volume (gal) rC*Dl:

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

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

Time (min,) /06 7

Depth to Water (ft)

c Purge Rate (gpm)

Volume Purged (gal)

pH L,,5
Temperature (0C) 5.4

Conductivity (umbos/em) 0,0 7103
Dissolved OxYgen (mg/L) /0 15
eH(mV) dSIJ
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: tv A-$8- FP-oJ. .- lv Po '3

flD '790
PP"'"

w ..d.-£. ~. ">P~rID ), (g% pplM

EA 5120 0794-2



Ef4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: ~~ f::~A Project No.: JCj '-000 35 IDate: (J./5}1\"'
EA Personnel: ~\Jc... Purge Method: 0 ()" \S·+ ~ I to' \C .L'I V \'V'\ (")

.35 0 \ , ITime: 13.)0Weatherffemperature/Barometric Pressure: <:. l 'VI ""-...

Well No. W~-/~ Well Condition: C....ood
Well Diameter: ~ Measurement Reference: TOe.

Well Volume Calculations

A. Depth to Water (ft): 3.Cj~ D. Well Volume/ft:

B. Total Well Depth (ft): E. Total Well Volume (gal) rC*Dl:

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

"

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

Time (min.) 1350
Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH 5,(P

Temperature (0C) 1.0 I 0J \

Conductivity (umbos/em) OdIO'i

Dissolved Oxygen (mg/L) d,~

eH(mV) 3J.1

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: N ASB- Fv - 0) -w ~o f4.j

~ID ...., ~ f "'"
~\a 5O~fM

EA 5120 0794-2

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

ErA EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Fu e \ \=o..'\M Proiect No.: d'1 lPOO35 IDate: 102 /5H

EA Personnel: "'(\A DC Purge Method: oon5-1o.H;C nv MD

?>5°
1 I I~ime: / Ltd0Weatherffernperature/Barometric Pressure: "S \.) '¥"\. V'-'-.,,.

Well No. W~fS Well Condition: G0nJ
d- .-

Well Diameter: Measurement Reference: lac
Well Volume Calculations

A. Depth to Water (ft): LI, I_S D. Well Volume/ft:

B. Total Well Depth (ft): E. Total Well Volume (gal) rC*Dl:

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

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

Time (min.) , Y'2. (')
Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH 5,~

TemperatUre (0C) 0.6
Conductivity (umbos/cm) O,{j70t:)

Dissolved Oxygen (mg/I.) -7,%
eH(mV) ;),d..

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: f\JAs e -FF-o j;l- LA.) Po is

£\0 Q, 0 l? ~'M
r\'O 010 ppM .

EA 5120 0794-2



Eli EA Engineering,'
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: ~lJ~ fa'( VV\ Proiect No.: dYiGoo35 Date: U/5f1to

EA Personnel: S'/e '3 !\C Purge Method: rw '(", <j +a \.~ (c r) ,-VY' f'
J

3~O
I I \

Time: 1'130WeatherffemperaturelBarometric Pressure: 5 Un y'\,-.

J

Well No. w? 1\0 Well Condition: C,-(jnJ
Well Diameter: d.-. Measurement Reference: TOe

Well Volume Calculations

A. Depth to Water (ft): 5,~o D. Well Volwne/ft:

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

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

Parameter Beginning I Volwne 2 Volwnes 3 Volwnes 4 Volwnes 5 Volwnes

Time (min.) fLj30
Depth to Water (ft)

Purge Rate (gpm)

Volwne Purged (gal)

pH tDl J~
Temperature CO C) .~73

Conductivity Cf,lmhos/cm) G,/5~

Dissolved Oxygen (mg/L) 3.31
eH(mV) cJ7Cf
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: N AS 8 -FF -0;)· lA,;i'ollo

PI DO fPY'A no b 10 'Sa jIYl pI e
flO (; Pf""

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

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

~v c:"'\ \:
\ cJCf It;Qo35Project Name: \ 0. '< \'\./\ Proiect No.: Date:f:)15/7~

EA Personnel: ,,",,0(.; Purge Method: (\ () or \Sin \'h c nl,- V1" 1"1

'S'v (\ n ........ 35°
I I Time:WeatherffemperaturelBarometric Pressure:

Well No. w~-Il Well Condition: G.f'Ja&
Well Diameter: cl. Measurement Reference: TOe.-

Well Volume Calculations

A Depth to Water (ft): ~)~ D. Well Volume/ft:

B. Total Well Depth (ft): E. Total Well Volume (gal) rC*Dl:

c. Water Column Height (ft): 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 (gpm)

Volume Purged (gal)

pH

Temperature (OC)

Conductivity (umhoslcm)

Dissolved OxYgen (mg/L)

eH (mV)

TOTAL QUANTITY OF WATER REMOVED (gal):

~COMMENTS AND OBSERVATIONS: S~ rf: t~ ~
±O\~ ~\

EA 5120 0794-2



Eli EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Fvof' \ ,.--
Project No.: d'7~OO 3 5 IDate: UI5/C;'Project Name: "ra Y 1"-'\

EA Personnel: 5'!c j l\c. Purge Method: () o'\\S+a \ \-Ie.. O\..Vl"\D

WeatherffemperaturelBarometric Pressure: Sv V\l'~ '=)50
I IT~e:,35:)

Well No. GU~- \8" Well Condition: c..ood
Well Diameter: d- Measurement Reference: IOe

Well Volume Calculations

A. Depth to Water (ft): 3·<1'{$ D. Well Volume/ft:

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

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

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

Time (min.) j 3.5C)

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH 5.59
Temperature CO C) 71 Ct, f ..

Conductivity (J.lmhoslcm) G/J4 J
Dissolved Oxygen (mg/L) 3,q?j

eH(mV) 3/6

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

P d:J C2 e~ ,'" I\JASS- fFo;;;~ WPOI&:
~\tJ 0

PF~

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

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING
r- - d Cf lt/OO3S IDate: 1d.15N~,Proiect Name: : \l {. \ 't0. '(\tv\ Proiect No.:

EA Personnel: ~9'{c ,--) AC "Purge Method: f}P'lI'S~ I llc C'u I vv-O
~\..)"V) "", 35°

, I I Time: Jt.tCOWeatherfTemperaturelBarometric Pressure:

Well No. wQ-/l Well Condition: L....OoJ
Well Diameter: ~ Measurement Reference: JOe.

Well Volume Calculations

A. Depth to Water (ft): 3,33 D. Well Volume/ft:

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

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

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

Time (min.) J~tn

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH 5. '9y
Temperature (0C) b;77
Conductivity (j.imhoslcm) O,d;) ~
Dissolved OxYgen (mgiL) 1,75
eH(mV) ;)88

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: tJASB-PF -O.J. - L..v POle;

PID 8Jl ef VV\

FlO It,~ prYV'

EA 5120 0794-2



1:4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: ?V~Q.. ~o.""N' Proiect No.: dq{POO35 IDate: 1.)./5/i~
EA Personnel: SiCSl\~ Purge Method: () ~ (\S-\v \h <: f1 v Vl'\ ()

S'vY\ '""7 35" I \ IT~e: /415WeatherffemperaturelBarometric Pressure:

Well No. lu\)-dO Well Condition: CADO]
Well Diameter: d Measurement Reference: "oC'

Well Volume Calculations

A. Depth to Water (ft): J....I, iCj D. Well Volwne/ft:

B. Total Well Depth (ft): E~ Total Well Volume (gal) rC*Dl:

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

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

Time (min.) /l-f/5
Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH ~;:3<O

Temperature CC) L.i,75
Conductivity (j.lmhos/cm) () dJ'f
Dissolved Oxygen (mg/L) 5, 10

eH(mV) d5~

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: tv A~ B- Fr -0 Q - Lu~O a.O JLf /5
~\D 0
r\ 'U 0

EA 5120 0794-2
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Appendix 0

Ground-Water Chemical
and Microbial Analytical

Laboratory Reports



Enclosed is our report on the analysis of25 water samples collected for the NAS Brunswick
project on 7 and 8 August 1996. The invoice is included.

./

19 Loveton Circle
Sparks, MD 21152
Telephone: 410-771-4920
Fax: 410-771-4407

6 September 1996

RECEIVED
sefJ l' 1996

EA Engi~ng, Science,aaal~ "
.' Newblrgh,m~.

enclosure

Please contact me ifyou have any questions or require further information and refer to report961262. Unless other arrangements are made, we reserve the right to dispose of spies
sixty (60) days from the date of this letter. We will retain the raw data for sev. year. from this
date.

Re: NAS Brunswick (29600.35)

Dear Mr. Battle:

Mr. Michael S. Battle
EA Engineering, Science and Technology, Inc.
3 Washington Center
N.ewburgh, NY 12550

EA LaboratoriesI
I
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LABORATORY DATA REPORT

Prepared for:

NAS Brunswick

Prepared by:

EA Laboratories
19 Loveton Circle

Sparks, Maryland 21152

September 1996
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NAS Brunswick

EA Laboratories Report No. 961262

1. NARRATIVE

2. CHAIN OF CUSTODY

3. ORGANIC DATA

A. Aromatic Volatiles-GC 602 (Form I YOA)
B. TPH-Gas (Form I VOA)
C. TPH-Fuel (Form I TPH)
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SAMPLE RECEIPT

EA Laboratories
ANALYTICAL NARRATIVE

This report contains the results of the analysis of 25 water samples collected on 7 and 8 August 1996
in support ofthe referenced project.

Client: EA Engineering, Science & Tech. Laboratory Project Manager: Mary E. Asper
Site: NAS Brunswick EA Laboratories Report: 961262
Project number: 29600.35 Date: 6 September 1996

EA Lab Number
9611498
9611499
9611500
9611501
9611502
9611503
9611504
9611505
9611506
9611507
9611508
9611509
9611510
9611511
9611512
9611513
9611514
9611515
9611516
9611517
9611518
9611519

Client Sample Designation
NASB-FF-O I-WPOOI
NASB-FF-Ol-WPRB1
NASB-FF-OI-WP002
NASB-FF-O I-WP003
NASB-FF-OI-WP004
NASB-FF-OI-WP009
NASB-FF-OI-WP008 .
NASB-FF-OI-WP006
NASB-FF-O I-WP007
NASB-FF-O 1-WP005
NASB-FF-01-WPOI0
NASB-FF-OI-WPOll
NASB-FF-OI-WPXD 1
NASB-FF-O l-WPXD2
NASB-FF-OI-WPOI3
NASB-FF-OI-WPOI5
NASB-FF-OI-WPOI4
NASB-FF-OI-WPOI8
NASB-FF-OI-WPOI9
NASB-FF-OI-WP020
NASB-FF-OI-MWOOI
NASB-FF-OI-MW002

The samples arrived intact by Federal Express at EA Laboratories on 9 August 1996. Upon receipt,
the samples were inspected and compared with the chain-of-custody records. The sample were then
logged into the laboratory computer system with assigned laboratory accession numbers and released
for analysis.
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AROMATIC VOLATILES BY GC - WATER (EA9611498-EA9611522)

Sample Chronology: The samples and associated quality control were analyzed on 15-16 and 19 August

QUALITY CONTROL

EA Laboratories
ANALYTICAL NARRATIVE

I
I
I
I
I
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9611520
9611521
9611522

Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 961262
Date: 6 September 1996

NASB-FF-OI-MW003
NASB-FF-OI-MWRB I
NASB-FF-OI-MWXDI

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

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

Sample 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.

Client: EA Engineering, Science & Tech.
Site: NAS Brunswick
Project number: 29600.35

Following this narrative section are data qualifiers (Table I) and the original chain-of-custody
records. Analytical results and quality control deliv~rable requirements of this project.

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

Client: EA Engineering, Science & Tech. Laboratory Project Manager: Mary E. Asper
Site: NAS Brunswick .EA Laboratories Report: 961262
Project number: 29600.35 Date: 6 September 1996

1996 for methyl tert-butyl ether (MTBE), benzene, toluene, ethylbenzene and xylenes by USEPA Method602. All holding times were met.

Samples NASB-FF-OI-WP005 (5X), NASB-FF-OI-WP011 (lOX) and NASB-FF-OI-WPXD2 (lOX)were reanalyzed at a dilution to bring the concentrations oftarget analytes within calibration range. Theresults ofboth the undiluted and diluted analyses are included in this report.

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

Sample Performance: The recovery of the surrogate, 4-bromofluorobenzene, in sample NASB-FF-OlWP005 was high for the primary column analysis at 178%. This High recovery appears to be due tocoelution interferences because the recovery on the confirmation column was only 117%. Data usabilityshould not be impacted.

All other quality control criteria were met for the reported samples.

PURGEABLE TPH BY GC - WATER (EA9611498-EA9611522)

Sample Chronology: The samples and associated quality control were analyzed on 19-20 and 21-22August 1996 for gasoline range organics (GRO) by the Maine Method 4.2.17. All holding times weremet.

Samples NASB-FF-OI-WP005, NASB-FF-OI-WPOl1 and NASB-FF-OI-WPXD2 were analyzed at a 5Xdilution to bring the concentrations ofGRO within calibration range.

Laboratory Method Performanc~: AI/laboratory method performance criteria were met for the reportedsamples.

Sample Performance: The recovery of the surrogate, 4-bromofluorobenzene, in sample NASB-FF-OlWP002 was high at 181%. The MS/MSD performed on this sample also had the surrogate recovery highat 191%/190%. These high recoveries appears to be due to coelution interferences from the high GROdetected in this sample. This is supported by the MSIMSD recoveries which were within QC limits at



EA Laboratories
ANALYTICAL NARRATIVE

Client: EA Engineering, Science & Tech. Laboratory Project Manager: Mary E. Asper
Site: NAS Brunswick EA Laboratories Report: 961262
Project number: 29600.35 Date: 6 September 1996

III%/117%. Data usability should not be impacted.

All other quality control criteria were met for the reported samples.

EXTRACTABLE TPH BY GC - WATER (EA9611498-EA9611511)

Sample Chronology: The samples were extracted on 14 August 1996 by the Maine Method 4.1.25.
The extracts and associated quality control were analyzed on 28-29 August 1996 for diesel range
organics (DRO) by the Maine Method 4.1.25. All holding times were met.

Sample NASB-FF-0l-WPOO2 (and the MS/MSD performed on it) was analyzed at a 5X dilution to
bring the extract concentration of DRO within calibration range ..

Laboratory Method Performance: The LCS recovery was just below the lower method QC limit of
60% at 59%. The LCS duplicate recovery was within QC limits at 66%. The low recovery may be
indicative of a slight negative bias.

All other laboratory method perfonnance criteria were met for the reported samples.

Sample Performance: The recoveries of the surrogate, ortho-terphenyl (OTP), in sample NASB-FF
01-WP002 and the MS/MSD pertolmed on it were below the lower method QC limit of 50% at 45%
and 25 %/6 %. These low recoveries are likely inaccurate becauce of the very high concentration of
DRO in this sample which masked the surrogate peak and made integration and quantitation of the
surrogate unreliable. The recoveries of the surrogate in samples NASB-FF-OI-WPOO3 (26%), NASB
FF-OI-WP004 (42%), NASB-FF-OI-WPOlO (44%) and NASB-FF-OI-WPXD2 (35%) were below
the lower method QC limit of 50 %. These recoveries may be indicative of a negative bias for these
samples. The method requires that samples with surrogate recoveries less than 50% be re-extracted
and reanalyzed to demonstrate matrix interferences. However, due to insufficient sample volume, the
samples could not be re-extracted hy this method. All surrogate recoveries were within QC limits for
the method blank, LCS and LCS duplicate indicating acceptable method performance.

The MS/MSD recoveries (pertonned on sample NASB-FF-0l-WPOO2) could not be reliably
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EA Laboratories
ANALYTICAL NARRATIVE

Client: EA Engineering, Science & Tech. Laboratory Project Manager: Mary E. Asper
Site: NAS Brunswick EA Laboratories Report: 961262
Project number: 29600.35 Date: 6 September 1996

detennined because of the high native concentration of DRO in the sample relative to the amount
spiked into the MS/MSD (over 30 times higher).

All other quality control criteria were met for the reported samples.

EXTRACTABLE TPH BY GC - WATER (EA9611512-EA9611522)

Sample Chronology: The samples were extracted on 15 August 1996 by the Maine Method 4.1.25.
The extracts and associated quality control were analyzed on 29 August 1996 for diesel range organics(DRO) by the Maine Method 4.1.25. All holding times were met.

Laboratory Method Performance: The LCS duplicate recovery was just below the lower method QC
limit of 60% at 59%. The LCS recovery was within QC limits at 62%. The low recovery may be
indicative of a slight negative bias.

All other laboratory method performance criteria were met for the reported samples ..

Sample Performance: The recoveries of the surrogate, ortho-terphenyl (OTP), in sampleNASB-FF
Ol-WMOO2 (45%) and NASB-FF-0l-MWOO3 (43%) were below the lower method QC limit of 50%.
These recoveries may be indicative of a slight negative bias for these samples. The method requires
that samples with surrogate recoveries less than 50% be re-extracted and reanalyzed to demonstrate
matrix interferences. However, due to insufficient sample volume, the samples could not be re
extracted by this method. All surrogate recoveries were within QC limits for the method blank, LCSand LCS duplicate indicating acceptable method performance. .

The MSD recovery (performed on sample NASB-FF-0l-MWOO2) was just below the lower methodQC limit of 60% at 57%. The MS recovery was within QC limits.at 61 %. The low recovery may beindicative of a slight negative bias.

All other quality control criteria were met for the reported samples.
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Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 961262
Date: 6 September 1996

EA Laboratories
ANALYTICAL NARRATIVE

Client: EA Engineering, Science & Tech.
Site: NAS Brunswick
Project number: 29600.35 .

CERTIFICATION OF RESULTS

The Laboratory certifies that this report meets the project requirements for analytical data as stated in the
Analytical Task Order (ATO) and the chain-of-custody. In addition, the Laboratory certifies that the data
as reported meet the Data Quality Objectives for precision, accuracy, and completeness specified for this
project or as stated in EA Laboratories Quality Assurance program for other than the conditions detailed
Release of the data contained in this report has been authorized by the appropriate Laboratory Manager
a e he followin . ature.
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2, CHAlN-OF-CUSTODY
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A. Aromatic Volatiles-GC



1634-04-4--------METHYL T-BUTYL ETHER 16
71-43-2----------BENZENE 1.0 U
108-88-3---------TOLUENE 2.1
100-41-4---------ETHYLBENZENE 1.0 U
108-38-3/106-42-3META & PARA XYLENES 9.4
95-47-6----------0RTHO XYLENE 2.6

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP001
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611498F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6L463F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/15/96

GC Column:DBVRX ID:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

CONCENTRATION UNITS
CAS NO. COMPOUND (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

3/90FORM I VOA



I 1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

EPA SAMPLE NO.

Lab Sample 10: 9611500F

SDG No: 602

FF01WP002

Date Received: 08/09/96

Date Analyzed: 08/15/96

VF6L464FLab File 10:

SAS No:

Contract:

ML

I Lab Name: EA LABS

I Lab Code: EAENG Case NO:

Matrix: (soil/water)WATER

I Sample wt/vol: 5.0 . (g/mL)

Level: (low/med) LOW

1% Moisture: not dec.

GC Column:DBVRX 10:0.53

I Soil Extract Volume:

(mm)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

FORM I VOA

1634-04-4-·-------METHYL T-BUTYL ETHER. _
71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N=Z=E=N=E~--------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE _

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 Q

34
5.6
34
94

360 .
130

3/90



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP003
Lab Name: EA LABS .Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611501F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6L485F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/16/96

GC Column:DBVRX ID:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

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

1634-04-4------~-METHYL T-BUTYL ETHER
71-43-2----------BENZENE --------
108-88-3---------TOLUENE
100-41-4---------ETHYLBE·~N~Z~E~N;E~--------------

108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

FORM I VOA

1.3
17
72
1.3
3.1
1.0 U

3/90

I
I
I
I
I

(uL)1

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



1A
VOLATILE' COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:

EPA SAMPLE NO.

FF01WP004

Case No: SAS No: SDG No: 602

Lab sample ID: 9611502F

5.0 (g/mL) ML Lab File ID: VF6L466F

Level: (low/med) Date Received: 08/09/96

Date Analyzed: 08/15/96

GC Column:DBVRX ID:0.53

I Soil Extract Volume:

(mm)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER. __
71-43-2----------BENZENE ~---

108-88-3---------TOLUENE
100-41-4---------ETHYLBE'~N=Z=E~N=E----------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

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 Q

31
1.6
3.8
7.5
8.5
7.0

3/90



lA EPA SAMPLE NO.
VOLATILE COMP<?UNDS ORGANICS ANALYSIS SHEET

FF01WP005
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611507F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6L481F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/16/96

GC Column:DBVRX ID:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

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

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2-~--------BENZENE
108-88-3---------TOLUENE---------------------
100-41-4---------ETHYLBENZENE
108-38-3/106-42-3META & PARA ~X~Y~L;E~N;E~S---------
95-47-6----------0RTHO XYLENE __

FORM I VOA

14
12

740 E
700 E

2800 E
1500 E

3/90

I
I
I
I
I

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



VOLATILE
lA EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

FFOIWP005DL
Contract:

No: SAS No: SDG No: 602

Lab Sample ID: 96115070

Date Received: 08/09/96

Date Analyzed: 08/19/96

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: VF6L523F

GC Column:DBVRX ID:0.53

I Soil Extract Volume:

(rom)

(uL)

Dilution Factor:

Soil Aliquot Volume:

5

(uL)

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER
71-43-2----------BENZENE --------
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N~Z:E~N:E----------------

108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

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

19
10

640
580

2600
1400

Q

3/90



1634-04-4--------METHYL T-BUTYL ETHER 32
71-43-2----------BENZENE 1.0 U
108-88-3---------TOLUENE 3.8
100-41-4---------ETHYLBENZENE 1.0 U
108-38-3/106-42-3META & PARA XYLENES 2.5
95-47-6----------0RTHO XYLENE 1.2

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FFOIWP006
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611505F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6L470F

Level: ( low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/15/96

GC Column:DBVRX ID:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

CONCENTRATION UNITS
CAS NO. COMPOUND (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

3/90FORM I VOA



Date Received: 08/09/96

Date Analyzed: 08/15/96

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No: 602

Lab Sample ID: 9611506F

EPA SAMPLE NO.

FF01WP007

VF6L471FLab File ID:

SAS No:

Contract:

ML

I
I

Lab Name: EA LABS

I La"b Code: EAENG Case No:

Matrix: (soil/water)WATER

I Sample wt/vol: " . 5.0 (g/mL)

Level: (low/med) LOW

I % Moisture: not dec.

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER
71-43-2----------BENZENE --------
108-88-3------~--TOLUENE

100-41-4---------ETHYLBE~N=Z=E=N=E----------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

I GC Column: DBVRX

Soil Extract Volume:

Q

(uL)

1

3/90

9.9
1. 0 U
12
6.0
40
9.2

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

(mm)

(uL)

COMPOUND

ID:0.53

CAS NO.I
I
I
I
'I
I
I
I
I
I
I
I
I



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP008
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611504F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6L469F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/15/96

GC Column:DBVRX ID:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

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

1634-04-4--------METHYL T-BUTYL ETHER
71-43-2----------BENZENE --------
108-88-3--------~TOLUENE

100-41-4---------ETHYLBE~N~Z~E~N~E----------------

108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

FORM I" VOA

29
15
6.4
1.5
4.6
1.5

3/90

I
I
I
I
I

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



1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No: 602

Lab Sample 10: 9611503F

Date Received: 08/09/96

Date Analyzed: 08/15/96

EPA SAMPLE NO.

FF01WP009

VF6L467FLab File 10:

SAS No:

Contract:

ML(g/mL)

No:

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.

I
GC Column:DBVRX 10:0.53

Soil Extract Volume:

(mm)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER
71-43-2-------~--BENZENE ----~--
108-88-3---------TOLUENE
100-41-4---------ETHYLBE=N=Z=E=N=E----------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE---------------

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 Q

130
1.0
5.4
1.3
4.6
4.1

3/90



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP010
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611508F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6L472F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/15/96

GC Column:DBVRX ID:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

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

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N~Z=E~N=E----------------

108-38-3/106-42-3META & PARA XYLENES __
95-47-6----------0RTHO XYLENE __

FORM I VOA

49
31
46
17
46
26

3/90

I
I
I
I
I

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



VOLATILE
1A EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP011
Contract:

No: SAS No: SDG No: 602

Lab Sample ID: 9611509F

Date Received: 08/09/96

Date Analyzed: 08/16/96

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: VF6L476F

,GC Column:DBVRX ID:'0.53

I Soil Extract Volume:

(rom)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

1634-04-4--------METHYL T-BUTYL ETHER 51
71-43-2----------BENZENE 78
108-88-3---------TOLUENE 3000 E
100-41-4---------ETHYLBENZENE 170
108-38-3/106-42-3META & PARA XYLENES 630
95-47-6----------0RTHO XYLENE 120

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

CAS NO.
CONCENTRATION UNITS

COMPOUND (ug/L or ug/Kg) ug/L

FORM I VOA

Q

3/90



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP011DL
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611509D

Sample wt/vol:

% Moisture: not dec.

Date Received: 08/09/96

Date Analyzed: 08/16/96

I
I
I
I
I

VF6L483FLab File ID:ML(g/mL)5.0

LOW(low/med)Level:

GC Column:DBVRX

Soil Extract Volume:

ID:0.53 (mm)

(uL)

Dilution Factor:

Soil Aliquot Volume:

10

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2----------BENZENE
108-88-3---------TOLUENE---------------------
100-4l~4---------ETHYLBENZENE======~--------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

CAS NO. COMPOUND
CONCENTRATION UNITS

(ug/L or ug/Kg) ug/L

48
74

3400
160
640
120

Q

3/90

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



1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No: 602

Lab Sample ID: 9611512F

Date Received: 08/09/96

Date Analyzed: 08/15/96

EPA SAMPLE NO.

FF01WP013

VG7F101FLab File ID:

SAS No:

Contract:

ML

Lab Name: EA LABS

I Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

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

Level: (low/med) LOW

I % Moisture: not dec.

I
I

I
'GC Column:DBVRX

Soil Extract Volume:

ID:0.53 (mm)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

FORM I VOA

1634-04-4------~-METHYL T-BUTYL ETHER __
71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE=N=Z=E=N=E~--------------

108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

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 Q

89
15

380
56

220.
95

3/90



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP014
Lab Name: EA LABS Contract:

Lab Code: EAENG 'Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample 10: 9611514F

Sample wt/vol: 5.0 (g/mL) ML .Lab File 10: VG7F103F

Level: ( low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/15/96

GC Column:DBVRX ID:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

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

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE:~N=Z=E=N=E~--------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE----------------

FORM I VOA

1.6
1. 0 U
10
1. 0 U
3.1
1.4

3/90

I
I
I
I
I

I
I
I
.1
I
I
I
I
I
I
I
I
.1



VOLATILE
1A EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP015
Contract:

No: SAS No: SDG No: 602

Lab Sample ID: 9611513F

Date Received: 08/09/96

Date Analyzed: 08/15/96

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: VG7F102F

I
GC Column:DBVRX ID:0.53

·soil Extract Volume:

(mm)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

FORM I VOA

1634-04-4-:--------METHYL T-BUTYL ETHER _
71-43-2----------BENZENE
108-88-3---------TOLUENE-----------
100-{1-4---------ETHYLBENZENE
108-38-3/106-42-3META & PARA ~X~Y~L~E~N~E=S---~-
95-47-6----------0RTHO XYLENE __

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 Q

2.0
5.5
19
1.7
5.2
2.4

3/90



1634-04-4--------METHYL T-BUTYL ETHER 1.0 U
71-43-2----------BENZENE 1.0 U
108-88-3---------TOLUENE 7.8
100-41-4---------ETHYLBENZENE 1.0 U
108-38-3/106-42-3META & PARA XYLENES 2.6
95-47-6----------0RTHO XYLENE 1.2

lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP018
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611515F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7FI04F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/15/96

GC Column:DBVRX ID:0.53 (rom) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

CONCENTRATION UNITS
CAS NO. COMPOUND (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

3/90FORM I VOA



1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

(mm)

(uL)

EPA SAMPLE NO.I
I

Lab Name,: EA LABS

I Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

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

Level: (low/med) LOW

I % Moisture: not dec.

I
GC Column: DBVRX ID: 0.53

Soil ,Extract Volume:

Contract:

SAS No:

ML

FF01WP019

SDG No: 602

Lab Sample ID: 9611516F

Lab File ID: VG7F105F

Date Received: 08/09/96

Date Analyzed: 08/15/96

Dilution Factor: 1

Soil Aliquot Volume: (uL)

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2----------BENZENE ~

108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N=Z=E=N=E----------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

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 Q

3.9
1.0 U
3.4
1.0 U
1.2
1.0 U

3/90



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP020
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix": (soil/water) WATER Lab" Sample 10: 9611517F

Sample wt/vol: 5.0 (g/mL) ML Lab File 10: VG7F111F

Level: ( low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/16/96

GC Column:DBVRX 10:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

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

1634-04-4--------METHYL T-BUTYL ETHER
71-43-2----------BENZENE --------
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N~Z~E~N~E----------------

108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE----------------

FORM I VOA

36
1.0
7.2
1.0
4.0
2.3

3/90

I
I
I
I
I

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



VOLATILE
lA EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

FFOIMWOOI
.Contract.:

No: SAS No: SDG No: 602

Lab Sample 10: 9611518F

I
I

Lab Name: EA LABS

I Lab Code: EAENG Case

Matrix: (soil/water)WATER

I Sample wt/vo+: 5.0 (g/mL) ML Lab File TO: VG7Fl12F

Level: (low/med) LOW

I % Moisture: not dec.

I
GC Column:DBVRX 10:0.53

Soil Extract Volume:

(rom)

(uL)

Date Received: 08/09/96

Date Analyzed: 08/16/96

Dilution Factor:

Soil Aliquot Volume:

1

(tiL)

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2----------BENZENE
108-88-3---------TOLUENE---------------------
100-41-4---------ETHYLBENZENE=======- __
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

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 Q

1.0 U
1.0 U
2.5
1..0 U
1.1
1.0 U

3/90



1634-04-4--------METHYL T-BUTYL ETHER 1.0 U
71-43-2----------BENZENE 1.0 U
108-88-3---------TOLUENE 1.8
100-41-4---------ETHYLBENZENE 1.0 U
108-38-3/106-42-3META & PARA XYLENES 1.0
95-47-6----------0RTHO XYLENE 1.0 U

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01MW002
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611519F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7F106F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/15/96

GC Column:DBVRX ID:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

CONCENTRATION UNITS
CAS NO. COMPOUND (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

3/90FORM I VOA



VOLATILE
1A EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

FF01MW003
Contract:

No: SAS No: SDG No: 602

Lab Sample ID: 9611520F

I
I

Lab Name: EA LABS

I Lab Code: EAENG Case

Matrix: (soil/water)WATER

I samp~e wt/vol: 5.0 (g/mL) ML Lab File ID: VG7F113F

Level: (low/med) LOW

I % Moisture: not dec.

I
GC Column:DBVRX ID:0.53

Soil Extract Volume:

(mm)

(~L)

Date Received: 08/09/96

Date Analyzed: 08/16/96

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

.FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER
71-43-2----------BENZENE --------
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N~Z=E~N=E----------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE----------------

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 Q

4.8
1. 0 U
1.2
1. 0 U
1. 0 U
1. 0 U

3/90



1634-04-4--------METHYL T-BUTYL ETHER 12
71~43-2----------BENZENE 1.0 U
108-88-3---------TOLUENE 2.1
100-41-4---------ETHYLBENZENE 1.0 U
108-38-3/106-42-3META & PARA XYLENES 13
95-47-6----------0RTHO XYLENE 3.1

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WPXD1
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611510F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6L486F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/16/96

GC Column:DBVRX ID:0.53 (rom) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

CONCENTRATION UNITS
CAS NO. COMPOUND (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

3/90FORM I VOA



Lab Sample ID: 9611511F

Date Received: 08/09/96

Date Analyzed: 08/16/96

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No: 602

EPA SAMPLE NO.

FF01WPXD2

VF6L478FLab File ID:

SAS No:

Contract:

ML

I
I

Lab Name: EA LABS

I Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

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

Level: (low/med) LOW

I % Moisture: not dec.

ID:0.53 (mm)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER
71-43-2----------BENZENE --------
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N~Z~E~N~E----------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE-------------

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

32
75

3000
220
840
140

Q

E

3/90



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WPXD2DL
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611511D

Sample wt/vol:

% Moisture: not dec.

Date Received: 08/09/96

Date Analyzed: 08/16/96

I
I
I
I
I

VF6L484FLab File ID:ML(g/mL)5.0

LOW(low/med)Level:

GC Column:DBVRX

Soil Extract Volume:

ID:0.53 (rom)

(uL)

Dilution Factor:

Soil Aliquot Volume:

10

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2~---------BENZENE
108-88-3---------TOLUENE---------------------
100-41-4---------ETHYLBENZENE
108-38-3/106-42-3META & PARA ~X~Y~L~E~N~E~S---------
95-47-6----------0RTHO XYLENE __

CAS NO. COMPOUND
CONCENTRATION UNITS

(ug/L or ug/Kg) ug/L

29
59

3500
210
780
140

Q

3/90

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



VOLATILE
1A EPA SAMPLE NO.

.COMPOUNDS ORGANICS ANALYSIS SHEET

FF01MWXD1
Contract:

No: SAS No: SDG No: 602

Lab Sample ID: 9611522F

I
I

Lab Name: EA LABS

I'Lab Code: EAENG Case

Matrix: (soil/water)WATER

I Sample wt/vol: 5. 0 (g/mL) ML Lab File ID: VG7Fl15F

Level: (low/med) LOW

I % Moisture: not dec.

I
GC Column:DBVRX .ID:0.53

so'il Extract Volume:

. (mm)

(uL)

Date Received: 08/09/96

Date Analyzed: 08/16/96

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2----------BENZENE
108-88-3--~------TOLUENE-.--------------------

100-41-4---------ETHYLBENZENE======~--------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

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 Q

1.0 U.
1.0 U
2.7
1.0 U
1.8
1.0 U

3/90



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WPRB1
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611499F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6L462F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/15/96

GC Column:DBVRX 10:0.53 (rom) Dilution Factor: 1

Soil Extract Volume: . (uL) Soil Aliquot Volume:

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

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N~Z~E~N~E~--------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

FORM I VOA

1. 0 U
1. 0 U
1. 0 U
1.0 U
1. 0 U
1.0 U

3/90

I
I
I
I
I

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



VOLATILE
1A EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

FF01MWRB1
Contract:

No: SAS No: SDG No: 602

Lab Sample ID: 9611521F

Date Received: 08/09/96

Date Analyzed: 08/16/96

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: VG7Fl14F

GC Column:DBVRX ID:0.53

I Soil Extract Volume:

(rom)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL) .

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER
71-43-2----------BENZENE -------
108-88-3-~-----~-TOLUENE

100-41-4 ---------ETHYLBE::"::N=Z=E=N=E---------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE ~ _

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 Q

1.0 U
1.0 U
1. 0 U
1. 0 U
1. 0 U
1. 0 U

3/90



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

VBLKI
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample 10: VB608153

Sample wt/vol: 5.0 (g/mL) ML Lab File 10: VG7F098F

Level: ( low/med) LOW Date Received: / /

% Moisture: not dec. Date Analyzed: 08/15/96

GC Column:DBVRX 10:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

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

1634-04-4--------METHYL T-BUTYL ETHER
71-43-2----------BENZENE --------
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N~Z~E~N~E~---------------

108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

FORM I VOA

1. 0 U
1. 0 U
1. 0 U
1. 0 U

.1.0 U
1. 0 U

3/90

I
I
I
I
I

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



SDG No: 602

Contract:

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

I
I

Lab

tab
Name: EA LABS

Code: EAENG Case No: SAS No:

EPA SAMPLE NO.

VBLK2

Lab Sample 10: VB608152

Date Analyzed: 08/15/96

Matrix: (soil/water)WATER

~amPle wt/vol: 5.0 (g/mL) ML

Level: (low/med) LOW

Ik· Moisture: not dec.

Lab File 10:

Date Received:

VF6L461F

/ /

IfC Column:DBVRX

!boil Extract Volume:

10:0.53 (mm)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N~Z~E~N~E----------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

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 Q

1. 0 U
1.0 U
1. 0 U
1. 0 U
1. 0 U
1. 0 U

3/90



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

VBLK3
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab sample ID: VB608194

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6L506F

Level: (low/med) LOW Date Received: / /

% Moisture: not dec. Date Analyzed: 08/19/96

GC Column:DBVRX ID:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

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

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE=N=Z=E=N=E----------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

FORM I VOA

1. 0 U
1. 0 U
1. 0 U
1. 0 U
1. 0 U
1. 0 U

3/90

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
·1
I
I
I
I
I
I
I
I

B. TPH-Gas



----------~------TPH-----,----------

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Date Analyzed: 08/19/96

Date Received: 08/09/96

1

Q

3/90

I
EPA SAMPLE NO. I

I
I
I
I

(ULI
I
I
I
I'
I
I
I
I
I
I
I
I

77

FF01WP001

VD4G577

SDG No:

Dilution Factor:

Lab File ID:

Lab Sample ID: 9611498

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

SAS No:

Contract:

FORM I

Case No:

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

Matrix: (soil/water)WATER

Lab Code: EAENG

Lab Name: EA LABS



I
I lA

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

ML

FF01WP002

VD4G599

SDG No:

Dilution Factor: 1

Lab File ID:

Date Received: 08/09/96

Date Analyzed: 08/20/96

Lab Sample ID: ~611500

SAS No:

Contract:

(mm)ID:0.53

I Lab Name: EA LABS

Lab Code: EAENG Case No:

IMatrix: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL)

ILevel: (low/med) LOW

% Moisture: not dec.

IGC Column:RTXl

-----------------TPH __

Soil Aliquot Volume:

FORM I VOA

ISOil Extract Volume:

CAS NO.

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

COMPOUND

(uL)

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

4200

Q

3/90

(uL)



Date Received: 08/09/96

Date Analyzed: 08/19/96

-----------------TPH __

VD4G578

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

I
I
I
I
I
I·

Q

1

3/90

140

Dilution Factor:

Lab File ID:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

FORM I VOA

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
I 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

ML

FF01WP004

VD4G579

SDG No:

Date Received: 08/09/96

Date Analyzed: 08/19/96

Dilution Factor: 1

Lab File ID:

Lab Sample ID: 9611502

SAS No:

Contract:

(mm)ID:0.53

ILab Name: EA LABS

Lab Code: EAENG Case No:

IMatriX: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL)

ILevel: (low/med) LOW

% Moisture: not dec.

IGC Column:RTX1

-----------------TPH __

3/90FORM I VOA

ISOil Extract Volume:

CAS NO.

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

COMPOUND

(uL) Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

890 ·1

Q

(UL)



1A EPA SAMPLE
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP005
Lab Name: EA LABS Contract:

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

Matrix: (soil/water) WATER Lab Sample ID: 9611507

-----------------TPH __

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

Date Received: 08/09/96

Date Analyzed: 08/20/96

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

I
NO. I

I
I
I
I

(ULI
Q

5

3/90

VD4G584

9000

Lab File ID:

Dilution Factor:

Soil Aliquot Volume:

FORM I VOA

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
I 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

-----------------TPH __

Soil Aliquot Volume:

Date Received: 08/09/96

Date Analyzed: 08/19/96

Dilution Factor: 1

(uL)

Q

3/90

31

FF01WP006

VD4G582

SDG No:

Lab File ID:

Lab Sample ID: 9611505

CONCENTRATION UNITS
(ug/Lor ug/Kg) ug/L

VOA

SAS No:

Contract:

ML

(mm)

(uL)

FORM I

(g/mL)

No:

COMPOUND

ISOil Extract Volume:

CAS NO.

ILab Name: EA LABS

Lab Code: EAENG Case

IMatrix: (soil/water)WATER

Sample wt/vol: 5.0

ILevel: (low/med) LOW

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

1
% Moisture: not dec.

GC Column:RTX1 ID:0~53



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP007
Lab Name: EA LABS ·Contract:

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

Matrix: (soil/water) WATER Lab Sample ID: 9611506

Date Received: 08/09/96

Date Analyzed: 08/19/96

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

Q

1

3/90

2500

VD4G583

Soil Aliquot Volume:

Lab File ID:

Dilution Factor:

FORM I VOA

-----------------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
I 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

Lab Sample ID: 9611504

ML Lab File ID:· VD4G581

Date Received: 08/09/96

Date Analyzed: 08/19/96

Dilution Factor: 1

FF01WP008

SAS No: SDG No:

Contract:

(mm)ID:0.53

I Lab Name: EA LABS

Lab Code: EAENG Case No:

IMatrix: (soil/water) WATER

Sample wt/vol: 5.0 (g/mL)

I Level : (low/med) LOW

% Moisture: not dec.

I GC Column: RTX1

-----------------TPH ~

FORM I VOA

ISOil Extract Volume:

CAS NO.

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

COMPOUND

(uL) soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

220

Q

3/90

(uL)



lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FFOIWP009
Lab Name: EA LABS Contract:

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

Matrix: (soil/water) WATER Lab Sample ID: 9611503

Date Received: 08/09/96

Date Analyzed: 08/19/96

-----------------TPH __ I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I1

Q

3/90

93

VD4G580.

Dilution Factor:

Lab File ID:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

FORM I VOA

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
I 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE .NO.

.-----------------TPH _

Date Received: 08/09/96

Date Analyzed: 08/20/96

Dilution Fac~or: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

(uL)

Q

3/90

FF01WP010

550

VD4G585

SDG No:

Lab Sample ID: 9611508

Lab File ID:

SAS No:

Contract:

ML

(UL)

(mm)

FORM I VOA

COMPOUND

ID:0.53

ISOil Extract Volume:

CAS NO.

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

I Lab Name: EA ·LABS

Lab Code: EAENG Case No:

IMatriX: (soil/water) WATER

Sample wt/vol: 5.0 (g/mL)

ILevel: (low/med) LOW

% Moisture: not dec.

IGC Column:RTX1 .



FORM I VOA 3/90

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FFOIWP011
Lab Name: EA LABS Contract:

Lab code: EAENG Case No: SAS No: SDG No:

Matrix: (soil/water) WATER Lab Sample 10: 9611509

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
I5

5500

VD4G586

Date Received: 08/09/96

Date Analyzed: 08/20/96

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:RTXl 10:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I
I lA

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

ML

FFOIWP013

VD4G594

_SDG No:

Date Received: 08/09/96

Date Analyzed: 08/20/96

Dilutiort Factor: 1

Lab File ID:

Lab Sample ID: 9~11512

SAS No:

Contract:

(mm)ID:0.53

I Lab Name: EA LABS

Lab Code: EAENG Case No:

IMatrix: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL)

ILevel: . (low/med) LOW

% Moisture: not dec.

IGC Column:RTXl

-----------------TPH ~------------

FORM I VOA

Soil Aliquot Volume:ISOil Extract Volume:

CAS NO.

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

COMPOUND

(uL)

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

2200

Q

3/90

(uL)



Dilution Factor: 1

Lab Sample ID: 9611514

Soil Aliquot .Volume:

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

I
I
I
I
I
I

Q

3/90

EPA SAMPLE NO.

34

FF01WP014

VD4G596

SDG No:

Lab File ID:

Date Received: 08/09/96

Date Analyzed: 08/20/96

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

SAS No:

FORM I VOA

Case No:

Contract:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

-----------------TPH __

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1 ID:0.53 (rom)

Soil Extract Volume: (uL)

CAS NO. COMPOUND

Matrix: (soil/water)WATER

Lab Code: EAENG

Lab Name: EA LABS



I
I 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

ML

FF01WP015

VD4G595

SDG No:

Date Received: 08/09/96

Date Analyzed: 08/20/96

Dilution Factor: 1

Lab Sample 10: 9611513

Lab File 10:

SAS No:

Contract:

(mm)10:0.53

I Lab Name: EA LABS

Lab Code: EAENG Case No:

I Matrix: (soil/water)WATER

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

I Level: (low/med) LOW'

% Moisture: not dec.

I GC Column: RTX1

------------~----TPH __

FORM I VOA

I Soil Extract Volume:

CAS NO.

I'
I
,I
I
I
I
I
I
I
I
I
I

COMPOUND

(uL) Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

47

Q

3/90

(uL)



1A EPA SAMPLE
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP018
Lab Name: EA LABS Contract:

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

Matrix: (soil/water) WATER Lab Sample ID: 9611515

Dilution Factor: 1

Soil Aliquot Volume:

-----------------TPH __

I
NO. I

I
I
I
I

(ULf

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

Q

3/90

22

VD4G597

Date Received: 08/09/96

Date Analyzed: 08/20/96

Lab File ID:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOAFORM I

Sample wt/vol: 5.0 Cg/mL) ML

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1 ID:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I
I 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

--~--------------TPH __

Soil Aliquot Volume:

Lab Sample ID: 9611516

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

(uL)

Q

3/90

260

VD4G598

SDG No:

FF01WP019

Date Received: 08/09/96

Date Analyzed: 08/20/96

Dilution Factor: 1

Lab File ID:

SAS No:

Contract:

ML

(mm)

(uL)

FORM I VOA

(g/mL)

No:

COMPOUND

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

Ifab Name: EA LABS

Lab Code: EAENG Case

~atrix: (soil/water)WATER

Sample wt/vol: 5.0

~evel: (low/med) LOW

1
% Moisture: not dec.

C Column:RTX1 10:0.53

!fOil Extract Volume:

CAS NO.



1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Lab Name: EA LABS

Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

ML

EPA SAMPLE NO. I
I
I
I
I

(uL) I

FF01WP020

SDGNo:

Lab Sample ID: 9611517

Lab File ID: VD4G626

Date Received: 08/09/96

Date Analyzed: 08/21/96

Dilution Factor: 1

Soil Aliquot Volume:

SAS No:

Contract:

(mm)

(uL)

ID:0.53

% Moisture: not dec.

GC Column:RTX1

Soil Extract Volume:

-----------------TPH __

CAS NO. COMPOUND

FORM I

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

320

Q

3/90

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



VOLATILE
1A EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

FF01MW001
Contract:

No: SAS No: SDG No:

Lab Sample 10: 9611518

Date Received: 08/09/96

Date Analyzed: 08/21/96

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 10: VD4G627

I
GC Column:RTX1 10:0.53

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

I

VOA

16

Q

I.

3/90



FORM I VOA 3/90

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01MW002
Lab Name: EA LABS Contract:

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

Matrix: (soil/water) WATER Lab Sample ID: 9611519

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

44

VD4G628

Date Received: 08/09/96

Date Analyzed: 08/21/96

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



Case

VOLATILE
1A EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

FF01MW003
Contract:

No: SAS No: SDG No:

Lab Sample ID: 9611520

Date Received: 08/09/96

Date Analyzed: 08/21/96

VD4G631Lab File ID:ML(g/mL)

I
I

Lab Name: EA LABS

tab Code: EAENG

Matrix: (soil/water)WATER

~amPle wt/vol: 5.0

Level: (low/med) LOW

~ Moisture: not dec.

GC Column:RTX1 ID:0.53

~Oil 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

14

Q

3/90



------------~----TPH._------------

Date Analyzed: 08/20/96

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

Q

1

3/90

I
EPA SAMPLE NO. I

I
I
I
I

FF01WPXD1

VD4G592

SDG No:

Date Received: 08/09/96

Lab Sample ID: 9611510

Lab File ID:

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

SAS No:

Contract:

FORM I VOA

Case No:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

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

Matrix: (soil/~ater)WATER

Lab Code: EAENG

Lab Name: EA LABS



EPA SAMPLE NO.

FF01WPXD2

VD4G625

SDG No:

Lab Sample ID: 9611511

Date Received: 08/09/96

Date Analyzed: 08/21/96

Lab File ID:

No:SAS

Contract:

ML(g/mL)

No:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

ILab Name: EA LABS

ILab Code: EAENG Case

Matrix: (soil/water)WATER

!FamPle wt/vol: 5.0

Level: (low/med) LOW

1% Moisture: not dec.

I

GC Column:RTX1 ID:0.53

!bOil Extract Volume:

, (rom)

(uL)

Dilution Factor:

Soil Aliquot Volume:

5

(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

10000

VOA

Q

3/90



Date Received: 08/09/96

Date Analyzed: 08/22/96

-----------------TPH-------------

VD4G634

Soil Aliquot Volume:

I
I
I
I
I

I
I
'I
I
I
I
I
I
I
I
I
I
I

(uL) I
1

Q

Iu

3/90

10

Dilution Factor:

Lab File ID:

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



lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

EPA SAMPLE NO.

-----------------TPH ~ _

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

FORM I

1
,% Moisture: not dec.

GC Column:RTXl . 10:0.53

(uL)

Q

3/90

10

VD4G576

FFOIWPRBI

SDG No:

Lab Sample 10: 9611499

Date Received: 08/09/96

Date Analyzed: 08/19/96

Dilution Factor: 1

Soil Aliquot Volume:

Lab File 10':

VOA

SAS No:

Contract:

ML

(mm)

(uL)

(g/mL)

No:

COMPOUND

ISOil Extract Volume:

CAS NO.

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

ILab Name: EA LABS

Lab Code: EAENG Case

IMatrix: (soil/water)WATER

Sample wt/vol: 5.0

ILevel: (low/med) LOW



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

FF01MWRB1
Lab Name: EA LABS Contract:

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

Matrix: (soil/water) WATER Lab Sample ID: 9611521

Date Received: 08/09/96

Date Analyzed: 08/21/96

-----------------TPH __

I
I
I
I
I

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

Q

1

Iu

3/90

10

VD4G633Lab File ID:

Dilution Factor:

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:RTX1 10:0.53 (rom)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

EPA SAMPLE NO.

--------------.---TPH _

Lab Sample 10: VB608195

Soil Aliquot Volume:

Date Analyzed: 08/19/96

Dilution Factor: 1

(uL)

Q

lu

3/90

10

/ /

VD4G575

SDG No:

VBLK1

Lab File 10:

Date Received:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

SAS No:

Contract:

ML

(mm)

(uL)

FORM I

(g/mL)

No:

COMPOUND

10:0.53

ISOil Extract Volume:

CAS NO.

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

I,Lab Name: EA LABS

Lab Code: EAENG Case

IMatriX: (spil/water) WATER

Sample wt/vol: 5.0

I,Level: (low/med) LOW

% Moisture: not dec.

I GC Column: RTX1



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

VBLK2
Lab Name: EA LABS Contract:

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

Matrix:. (soil/water) WATER Lab Sample ID: VB608214

Date Analyzed: 08/21/96

-----------------TPH __

VD4GG23

I
I
I
I
I

I
I·
I
I
I
I
I
I
I
I
I
I
I

(uL)1

Q

1

Iu

3/90

10

/ /

Dilution Factor:

Date Receiveq:

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:RTX1 ID:0.53 (rom)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I'
I
I

°

1
I,

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

C. TPH-Fuel



I I I
I I I

TPH AS DRO : 1000: :
I I I. I
I ....•••..................•.....................•.....•.......•...•....•.•...••.._••..•...•...•..•....•.............•....•.•..........•...•..._ I •._ .._............ ...•..........._ _..•..•...•_ I ....•.................•............._ •.........._ I

I I
I I

Lab Name: EA LABORATORIES :NASB-FF-01-WP001 :
I I
J I

Lab Code: EAENG Contract: BRUNSWICK

Matrix: (soil/water) WATER

U Concentration below detection limit

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

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

Lab Sample ID: 9611498

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/28/96

bilution Factor: 1

CONCENTRATION
(ug/L)

pH:

FORM I TPH

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

N

Method: 4.1.25

% Moisture: N/A

GPC Cleanup:

Leve 1: (1 ow/med ) LOW

Sample wt/vol: 1 L



CLIENT SAMPLE NO.

I
I
I
I

I I
I _ _ __ _ _ _ _ _._ _ ..__ •..._ I

I
I

:NASB-FF-01-WP002

Contract: BRUNSWICK

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATASHEET .__. ..__ _.__.._.__ _._._ _ _ __ _ .

Lab Name: EA LABORATORIES

lab Code: EAENG

I
I

Lab Sample ID: 9611500

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/29/96

Dilution Factor: 5pH:

WATER

LOW

1 L

N/A

N

4.1.25

IPC Cleanup:

CONCENTRATION
ANALYTE (ug/L) Qualifier

1_·········.._··········-······· ..······-·-········· - ---..:.. ----- - ---..-..---,---- --- ---- -.- -j - ---..-- -- - .. I

I I I

: TPH AS DRO : 16000: :

I
I I I

............................................._._.__ _ _._.._ .__ _ _ _ _ ..__~ - _"._.."__ _ I ._ _ _ _ __._ I ._•._ .•_ __ _ I

'

atriX:(SOil/water)

ample wt/vol:

level: (low/med)

% Moisture:

lethod :

I
I
I
I
I
I
I
U

·1

I
I

Concentration below detection limit

FORM I TPH 1/92 Rev.



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

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

410'

Lab Sample ID: 9611501

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/28/96

Dilution Factor: 1

I
I
I
I

I I
I ... ...•. •....._ •..•.•........•.•.............. .•_ .._._.....•._ .......•....._ •.._ .._ •...•..•. I

I
I

:NASB-FF-01-WP003

CONCENTRATION
( ug/L )

pH:

FORM I TPH

WATER

Contract: BRUNSWICK

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

DRO

N

TPH AS

I
I
I
I

I I.I I
I .......•..•._._•..•.•..........•............. •.._._.•_ .••..•..•....•....•...•............•.•_•.•..__.._ ....•._................•_.......•._..._._••..•.•.• I •••.•._....•............._ ....•..•_._.__•.............•._._.• I .._._..•. ._.•..•_ ..............•.•_ I

U Concentration below detection limit

Method: 4.1.25

GPC Cleanup:

Level: (low/med) LOW

Matrix: (soil/water)

% Moisture: N/A

Sample wt/vol: 1 L

Lab Code: EAENG

Lab Name: EA LABORATORIES



Contract: BRUNSWICK

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATASHEET .--.--- ----..-.- -.- -.--..-- - -- _-.-- - -..-- -..- -
I I
I r

:NASB-FF-01-WP004 :
I I
r _•.__.__.._. ......•..•.•_•••..........__._ _•.•_._ _. .._.. ...•__.....•....•••....•. I

Lab Name: EA LABORATORIES

Ilab Code: EAENG

I
I

Qualifier

Lab Sample ID: 9611502

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/28/96

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

WATER

LOW

1 L

N,PC Cleanup:

~atr ix: (soil/water)

~ample wt/vol: '

~evel: (low/med)

% Moisture: N/A

~ethod: 4.1.25

ANALYTE
1------·-..·· ··..··-..---------···-····· -··--··-..-· -.--.--.-...... ·· ··- ·..-··---···--·--·····..·-·-··-----r..··--·---·-- - - -.-..-- - - - -.

: TPH AS DRO : 1300 I I1·..·.._·..·__..···_ ·_·..·..····..···..__·__..·_..·__·_·_..· - ---.--- -- - - --.-: - -._ -..:- -- -- --:

I
I
I
I
I
I
I
U

I
I
I

Concentration below detection 1 imi t ..

FORM I TPH 1/92 Rev.



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

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

1000

Lab Sample ID: 9611507

Date Sampled: 08/.07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/29/96

Dilution Factor: 1

I
I
I
I

I I
I _. _.. ._..__ _._ _ _ _ .__.._ _._._ _ _ _.. _._. I

I
I

:NASB-FF-01-WP005

CONCENTRATION
(ug/L)

pH:

FORM I TPH

WATER

Contract: BRUNSWICK

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

DRO

N

TPH AS

I
I
I
I

I I I I
I ._. . .._ __ _._.__ __ _ . . ._.._._.._..__.. ._.._..__.__.__._ I __.. .__.__.__. . . I _._._ _. . ._.._ I

U Concentration below detection limit

Method: 4.1.25

Matrix: (soil/water)

GPC Cleanup:

Level: (low/med) LOW

% Moisture: NIA

Lab Code: EAENG

Lab Name: EA LABORATORIES

Sample wt/vol: 1 L



1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATASHEET _ _._ _ _ .:..._ .
I I I
I I

Name: EA LABORATORIES :NASB-FF-01-WP006 :
I I
I _ .._._ _ _ _ _ _ __.._ _ __ _ .._ ..__ I

I
I
Lab

lab code: EAENG Contract: BRUNSWICK

ANALYTE

N

4.1.25

Lab Sample ID: 9611505

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/29/96

Dilution Factor: 1

Qualifier
CONCENTRATION

(ug/L)

WATER

pH:

LOW

1 L

Matrix: (soil/water)

lamp le wt/vo 1 :

level: (low/med)

% Moisture: N/A

lethod:

GPC Cleanup:

I

1/92 Rev ..FORM I TPH

t··········-..·········..··-..··········..·-··..·---..~ .._--··..--·----..·..·-·--·-..----..·-..,-..···-..·..·-··r········· -····-··---..·-- -- -..··..--··-····T·..···..-..···..·..····· :
I TPH AS DRO : 150: .:
I I I I1···--..·····..·..···_·..··········..············_··..__·_..-..- --- --.- -- - ---..-I - - ..- ..--..- -- I .--..- - - - -.-- I

I
I
I
I
I
I
I
I Conc~ntration below detection limit

I
I



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

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

680

Lab Sample ID: 9611506

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/29/96

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

FORM I TPH

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

DRO

N

TPH AS

I
I
I
I

I '. I I I
I .._._ _ _. .._ _..__.__ _ _ _ .._.__..__ _ I _.._ _ _ _ _ _ _._ I ._ _ __ _ I

U Concentration below detection limit

Method: 4.1.25

% Moisture: N/A

Matrix: (soil/water) WATER

GPC Cleanup:

Level: (low/med) LOW

Sample wt/vol: 1 L

I I
I I

Lab Name: EA LABORATORIES :NASB-FF-01-WP007 :
I I
I _ _ _ _........ I

Lab Code: EAENG Contract: BRUNSWICK



1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

AN ALYSIS DATA SHEET _.._ ..; _ _ _.._ _.__ "~ _ .._ .
I I
I I

Name: EA LABORATORIES :NASB-FF-Ol-WP008 :
I I
I _ _._ _ _ _ __.._ _ .._ I

I
I
Lab

lab code: EAENG Contract: BRUNSWICK

! ANAL YTE

N

4.1.25

Lab Sample 10: 9611504

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/29/96

Dilution Factor: 1

Qualifier
CONCENTRATION

(ug/L)

WATER

pH:

LOW

1 L

Matrix: (soil/water)

lamPle wt/vol: .

level: (low/med)

% Moisture: N/A

lethod:

GPC Cleanup:

I

1/92 Rev.FORM I TPH

Concentration below detect~on limit

1_·········-·..······_··········_·..······..-..···..······ - _ _--..--.-..--- j - ----- - -.-.- j - -.-- I

I I I

I TPH AS ORO : 480: :
I I I I1···········..····_·······..··..···· ·······.._----_..··..-- -..-- -..--- ----- - I _ .._.- I - ..- _-.- _- - I

I
I
I
I
I
I

I
I
I
I



I I
I I

Lab Name: EA LABORATORIES :NASB-FF-01-WP009 :
I t
I _ _ _ _ _ _ _ .._ _ t

Lab Code: EAENG Contract: BRUNSWICK

FORM I TPH

U Concentration below detection limit

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

Qualifier

CLIENT SAMPLE NO.

1/92 Rev.

89

I I
I I
I I
I I
I I

.......................................................... I __ _ .. I

Lab Sample ID: 9611503

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/28/96

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

DRO

N

TPH AS

I
t
t
I

t I
I _ _ _ _ _ _ _ __ _ _ _ I ..

Method: 4.1.25

% Moisture: N/A

Matrix: (soil/water) WATER

GPC Cleanup:

Level: (low/med) LOW

Sample wt/vol: 1 L



I
I

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYS IS DATA SHEET_.. . _.. ._._. ._ _.__ _.__ _._._.._.._.. . . ._

Itab Name: EA LABORATORIES

Lab Code: EAENG

latrix: (soil/water)

I
I

:NASB-FF-01-WP010
I I
I . _._ _ _.__ _ _ _ ._.._.. I

Contract: BRUNsWICK

iample wt/vol:

level: (low/med)

I Moisture:

Method:

.Ipc Cleanup:

N/A

4.1.25

N

WATER

1 L

LOW

pH:

Lab Sample ID: 9611508

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/29/96

Dilution Factor: 1

CONCENTRATION

I. __.__._..___ ~~A~_~_~~ _ _ __ _.._ _ _.._.__ ~_~_~ ..~.~_.~_ __._ _ _ _._.~~.~_=._~..:..=..~_: .
I I I I
I I I I

I TPH AS DRO· : 420: :
. I ' I........_ _.. .. _.__.__ _ _._ _.. .. .. . . . , .__._._.._ .__.. . . . I .._. _ _ _.._.._ _--: I

I
I
I
I
I
I
I
I
I
I

Concentration below detection limit

FORM I TPH 1/92 Rev.



I
I
I
I
I
I
I
I
I

'.

I
I
I
I
I
I
I
I
I
I

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

3600

Lab Sample 10: 9611509

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/29/96

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

FORM I TPH

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

ORO

N

TPH AS

I
I
I
I

I I I I
I _.__ __.•__._ _•._.._....•__• _ _ __._._._.__.__•. _._ I .__. ..__. ._ _._. • I __ _._.__ _ I

U Concentration below detection limit

Method: 4.1.25

Matrix: (soil/water) WATER

GPC Cleanup:

Level: (low/med) LOW

% Moisture: N/A

I
I

Lab Name: EA LABORATORIES :NASB-FF-01-WP011
I I
I _.....................................................•.....__ _ __................................•......_ .._. . I

Lab Code: EAENG Contract: BRUNSWICK

. Sample wt/vol: 1 L



lIab Name: EA LABORATORIES

Lab Code: EAENG

I
I

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANAL YS I S DA TA SHEET . _.._ _. . _ __.._..__ __. .
I I
I I

:NAS~-FF-01-WP013 :
I I
I _ _....•.•...._ _ _.._ .._ _ _ __._ _ I

Contract: BRUNSWICK

latrix: (soil/water) WATER Lab Sample ID: 9611512

Sample wt/vol: 1 L Date Sampled: 08/08/96

level: ( low/med) LOW Date Received: 08/09/96

_ Moisture: N/A Date Extracted: 08/15/96

ethod: 4.1.25 Date Analyzed: 08/29/96

Ipc Cleanup: N pH: Dilution Factor: 1

CONCENTRATION

I ANAL YTE (ug/L) Qual if ier
_ •.•.••_.~ •••...__.•.•••..••••__.__• ._•..•_•.__.•...•.• • ._._•.••_...__..._....•• . ._.. ._. .....__._.__..• ....__....._ .. . o.

I I I I
I I I I

I TPH AS DRO : 580: :

I I I I
....__ _ _...•.•.__.._._ ...•_•.•_. . .• •••._.._.__ _ I .•..••__...•._.. ._.._ ...•. I ..•_ •._ .._ ..__ _._.••.__ I

I
I
I
I
I
I
I

-
·1
I

Concentration below detection limit

FORM I TPH 1/92 Rev.



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

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

140

Lab Sample ID: 9611514

Date Sampled: 08/08/96

Date Received: 08/09/96

Date Extracted: 08/15/96

Date Analyzed: 08/29/96

Dilution Factor: 1

,
I.,
I

I ,
I .:-. . . _._..__ .._.__._.._.. ._.. I

I
I

:NASB-FF-01-WP014

CONCENTRATION
(ug/L)

pH:

FORM I TPH

WATER

Contract: BRUNSWICK

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

DRO

N

TPH AS

I
I
I
I

I I I I
I .._.._ __ _.__ : _.._._.__.. _._. . . .__.__.._._. . ._. .__ I _.. . . .._.__.._._..__.._._ I ..__ __. .__.._ I

U Concentration below detection limit

Method: 4.1.25

Matrix: (soil/water)

Level: (low/med) LOW

GPC Cleanup:

% Moisture: N/A

Sample wt/vol: 1 L

Lab Code: EAENG

Lab Name: EA LABORATORIES



I
I

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

AN ALYSIS DA TA SHEET .__.__._._...._.._._._._..._.. ._.__.._..._.. ... ._._.
I I
I I

tab Name: EA LABORATORIES :NASB-FF-OI-WP015 :
I I
I _ _.._ _. .._ _ .__ _ _. I

ab Code: EAENG Contract: BRUNSWICK

tatr ix: (soil/water) WATER Lab Sample ID: 9611513

Sample wt/vol: 1 L Date Sampled: 08/08/96

level: ( low/med) LOW Date Received: 08/09/96

(MOisture, N/A Date Extracted: 08/15/96

ethod: 4.1.25 Date Analyzed: 08/29/96

Ipc Cleanup: N pH: Dilution Factor: 1

CONCENTRATION

I
ANALYTE" (ug/L) auali fier

.............-- - _- - - -._ - - _- - - ..--.;...- --,--.-..- --- - - .•.- .•--.-••----.- -.-..--- I

I 'I'
I TPH AS DRO : 500: :

I 'I I
........._ _ _ _ _._.__._.._ __ _ __ _ _ I __• _ _.. .._ I .__._ _ __ _ _ I

I
I
I
I
I
I
I
~

I
I

Concentration below detection limit

FORM I TPH 1/92 Rev.



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

1/92 Rev.

Qualifier

75

Lab Sample 10: 9611515

Date Sampled: 08/08/96

Date Received: 08/09/96

Date Extracted: 08/15/96

Date Analyzed: 08/29/96

Dilution Factor: 1

I
I
I
I

I I
I . .._ _.__.._"_".__. .__.. I

I
I

:NASB-FF-01-WP018

CONCENTRATION
(ug/L)

pH:

FORM I TPH

WATER

Contract: BRUNSWICK

ANALYTE

ORO

N

TPH AS

_..._--_.__..._-----_....._-

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS 0 ATA SHEE T _.._. . . .__._..__..__.._ __ _..__._ _..____

t
I
I
I

I I I I
I ._.__.._ _ .._. _ _._._._._ _._ _. .._ .. I . _._._._ I .__._ I

U Concentration below detection limit

Method: 4.1.25

Matrix: (soil/water)

GPC Cleanup:

Level: (low/med) LOW

% Moisture: N/A

Lab Name: EA LABORATORIES

Lab Code: EAENG

sample wt/vol: 1 L



1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANAL YS I S DA TA SHEET .._. .. .__ __ _.._._ ._.__..__
I
I

:NASB-FF-01-WP019

1
I
tab
'ab

Name: EA LABORATORIES

Code: EAENG Contract:

I
I
I
I

I I
I __.._ .._ _._ _ _ _ __.._.. ._.. . I

BRUNSWICK

11atriX: ( soi 1 /water ) WATER Lab Sample ID: 9611516

Sample wt/vol: 1 L Date Sampled: 08/08/96

level: (low/med) LOW Date Received: 08/09/96

% Moisture:· N/A Date Extracted: 08/15/96

lethod: 4.1.25 Date Analyzed: 08/29/96

IPC Cleanup: N pH: Dilution Factor: 1

CONCENTRATION
. ANALYTE . (ug/L) . Qualifier

1_········_·..···· ··-_ ··..·_----_ _---_·..__··..__·_··-.-..- -- ----.- - -- ---.--..--- --..-- --.- --.-.---.---..--.- - ..
. I I I

I I I I

: TPH AS ORO : 100.: :

I
I I I_ ..._. .....__.. .._..__.. ..__.....__.__... I ._. ._.._......_ .. I . . .__. ._._ I

I
1
I
I
I
I
I
u

I
I
I

Concentration below detection limit

FORM I TPH 1/92 Rev.



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

1/92 Rev.·

aualifier

CLIENT SAMPLE NO.

73

Lab Sample ID: 9611517

Date Sampled: 08/08/96

Date Received: 08/09/96

Date Extracted: 08/15/96

Date Analyzed: 08/29/96

Dilution. Factor: 1

--_._.__._------_.__._----_._--_.-
I
I
I
I

I II .__._~__. ..__ __.__ _._ _. . . .__ I

I
I

:NASB-FF-01-WP020

CONCENTRATION
(ug/L)

pH:

FORM I TPH

WATER

Contract: BRUNSWICK

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

DRO

N

TPH AS
I
I
I
I

I I I I
I . _ _.._.__.__.. . .__. _ __ _. .. ._. ._.._._.._. . I __.__._._.__._. _._ I __._ _.._._ __ I

U Concentration below detection limit

Matrix: (soil/water)

Method: 4.1.25

Level: (low/med) LOW

GPC Cleanup:

% Moisture: N/A

Lab Name: EA LABORATORIES

Lab Code:' EAENG

Sample wt/vol: 1 L



1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYS I S DA TA S.HEET . .... . . . ._.._
I
I

:NASB-FF-Ol-MWOOl

I
I

Lab Name: EA LABORATORIES

lab Code: EAENG Contract:

I
I
I
I

I II _. .__. .._. ... I

BRUNSWICK

Lab Sample ID: 9611518

Date Sampled: 08/08/96

Date Received: 08/09/96

Date Extracted: 08/15/96

Date Analyzed: 08/29/96

Dilution Factor: 1pH:

WATER

LOW

1 L

N

N/A

4.1.25

rpC Cleanup:

fatr ix: (soil/water)

~ample wt/vol:

lJevel: (low/med)

% Moisture:

lethod:

CONCENTRATION
ANALYTE (ug/L) Qualifier

1·-..····..·--·--·---..·......------·----·-----------·-------~-·-----::..---- ..-----..--l--·--·--·----·-..-··-----·---,.-..--.-------.--- I

I . I I

: TPH AS DRO : 50: U :
1·_·..·_·· _·_------_..··..·..·_-_·..__....:..·_-_·_···.._-_.._·_---:-..--.----~- --.-.--- --..- -.- :.-.--..----- -----..-- --.- --.- :..-- -.---..--.---- -.-:

I
I
I
I
I
I
I
u

I
I
I

Concentration below detection limit

FORM I TPH 1/92 Rev.



I
I
I
I
I
I
I
I
I
I
·1
I
I
I
I
I
I
I
I

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

56

Lab Sample 10: 9611519

Date Sampled: 08/08/96

Date Received: 08/09/96

Date Extracted: 08/15/96

Date Analyzed: 08/29/96

Dilution Factor: 1

I
I
I
I

I I
I __._ _ _.._ .._ _. _ . .. __. I

I
I

:NASB-FF-01-MW002

CONCENTRATION
(ug/L)

pH:

FORM I TPH

WATER

Contract: BRUNSWICK

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

ORO

N

TPH AS

I
I
I
I

I I I I
I .. _ __.__..__ . .._._._.. . __. I __. ._ _._ _ __ _ __._.. I .._ __._ __ _._ I

U Concentration below detection limit

Method: 4.1.25

Matrix: (soil/water)

Level: (low/med) LOW

GPC Cleanup:

% Moisture: N/A

Lab Name: EA LABORATORIES

Sample wt/vol: 1 L

Lab Code: EAENG



Lab Name: EA LABORATORIES

I
I

Code: EAENG

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANAL YSIS DATA SHEET _ .._. . .__. ._.__.__. _.._. ._ .
I ,
, I

:NASB-FF-01-MW003 :
I ,
I ._. . ._._ _._ __.._ _ _._ _._ _..__.__ I

Contract: BRUNSWICK

ANALYTE

N

4.1.25

Lab Sample 10: 9611520

Date Sampled: 08/08/96

Date Received: 08/09/96

Date Extracted: 08/15/96

Date Analyzed: 08/29/96

Dilution Factor: 1

Qualifier
CONCENTRATION

(ug/L)

pH:

LOW

WATER

1 L

level: (low/med)

% Moisture: N/A

lethod:

jPC Cleanup:

,atrix: (soil/water)

'ample wt/vol:

1/92 Rev.FORM I TPH

Concentration below detection limit
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1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

1100

Lab Sample ID: 9611510

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/29/96

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

FORM ITPH

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

DRO

N

TPH AS

I
I
I
I

I I I I
I ._ •__ ._ __ _.•._. ._._._.._._ _ I _ _. __ _._._ _ I __ _ __ _ I

U Concentration below detection limit

Method: 4.1.25

Matrix: (soil/water) WATER

GPC Cleanup:

% Moisture: N/A

Level: (low/med) LOW

Sample wt/vol: 1 L

I I
I I

Lab Name: EA LABORATORIES . :NASB-FF-01-WPXDl :
I I
I .•..__ _.............................................. . _..__ __ _. I

Lab Code: EAENG Contract: BRUNSWICK



I
I

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATASHEET _._..__._ _..__ _.. ._ __ _ _ _ _
I
I

'

ab Name: EA LABORATORIES :NASB-FF-01-WPXD2
I I
I _.._ _ ._ _ .._ .......•...•.•..................•.•.•....•....__..__• •._.. I

ab Code: EAENG Contract: BRUNSWICK

latrix: (soil/water)

Sample wt/vol:

level: (low/med)

Ii Moisture:

'ethod:

IpC Cleanup:

N/A

4.1.25

N

WATER

1 L

LOW

pH:

Lab Sample ID: 9611511

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/29/96

Dilution Factor: 1

CONCENTRATION

I
ANALYTE (ug/L) Qualifier

I I I
I . I I I

I TPH AS DRO : 3000·: :

I I I I
.........•.............•.......__.••__.•...........•......•.._._.•..• •.•..•.•..._..••...••...__ .._ •.._ •...• I _.•.•• ._..•__ _ ,_._•.._ I .__ __ I

I
I
I
I
I
I
I

*
I
I

Concentration below detection limit

FORM I TPH

,

1/92 Rev.
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Lab Name: EA LABORATORIES :NASB-FF-Ol-MWXDl
I I
I _. _. ._.._.__._._._.__._ _._.__._ _ _. _ _._ _..__ _. I

Lab Code: EAENG Contract: BRUNSWICK

Matrix: (soil/water) WATER

U Concentration below detection limit

Level: (low/med) LOW

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

U

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

50

Lab Sample 10: 9611522

Date Sampled: 08/08/96

Date. Received: 08/09/96

Date Extracted: 08/15/96

Date Analyzed: 08/29/96

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

I
I
I
I

I I I______ I __.... ._...__._._. ...._.._.__...__. .._ I __.._.. ._. .__ I

FORM I TPH

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

N

TPH AS ORO
I
I
I
I
I
1 __-

% Moisture: N/A

Method: 4.1.25

GPC Cleanup:

Sample wt/vol: 1 L



CLIENT SAMPLE NO.

I
I
I
I

I I
I _ _ _ _ __ _ __.__ _._.._ _ I

I
I

:NASB-FF-01-WPRB1

Contract: BRUNSWICK

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATASHEET _.__ ___ __ _. ._._. __. _ ..

itab Name: EA LABORATORIES

~ab Code: EAENG

I
I

latrix: (soil/water)

Sample wt/vol:

level: (low/med)

I
~ Moisture:

ethod:

IPC Cleanup:

N/A

4.1.25

N

WATER

1 L

LOW

pH:

Lab Sample ID: 9611499

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/28/96

Dilution Factor: 1

CONCENTRATION

1 __._ __._ _. ._ __..__:~~~.=-~.~ ._ __ _ __1_.__ _._ _..~ ~..~.~.~ ~ __~_~a ~..~..:_~._:..~ ..
1 I

.__ T~~_~~__ ~~_O___c-__ j_______~~_______ :___________:

I
I
I
I
I
I
I
U

I
I
I

Concentration below detection limit

FORM I TPH 1/92 Rev.
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Qualifier

74

Lab Sample 10: 9611521

Date Sampled: 08/08/96

Date Received: 08/09/96

Date Extracted: 08/15/96

Date Analyzed: 08/29/96

Dilution Factor: 1

I
I
I
I

, I
I _. .__... . ......_._._.._. ..__..._ ... .. .__ I

I
I

:NASB-FF-01-MWRB1

CONCENTRATION
(ug/L)

pH:

FORM I TPH

WATER

Contract: BRUNSWICK

ANALYTE

ORO

N

TPH AS

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANAL YS I S DATA SHEE T . _ . ._ _._._ __._.._ _. _ _ _

I
I
I
I

I I I II ..._. .._._._...._. . . .__.__..__. . ._._.._.. . I . .._ ..__.... ..._. I .__._.. I

U Concentration below detection limit

Method: 4.1.25

Matrix: (soil/water)

GPC Cleanup:

Level: (low/med) LOW

% Moisture: N/A

Lab Code: EAENG

Sample wt/vol: 1 L

Lab Name: EA LABORATORIES



I
I

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET......... _ _ ..

Itab Name: EA LABORATORIES

Lab Code: EAENG

latr ix: (soil/water)

I I
I I

:TB608143 :
I I
I _ _ _ I

Contract: BRUNSWICK

_ample wt/vol:

level: (low/med)

I Moisture:

Method:

.Ipc Cleanup:

N/A

4.1.25

N

WATER

1 L

LOW

pH:

Lab Sample ID: TB608143

Date Sampled: N/A

Date Received: N/A

Date Extracted: 08/14/96

Date Analyzed: 08/28/96

Dilution Factor: 1

CONCENTRATION

1 __ ~~~..~.= ..~~ _ _............................. _~.~.~:.~ : _~..~.~~ =..~.=..~.= .
I 1 I I
I 1 I I

I TPH AS DRO :. 50 : U :
I I I

......................................................................_ __..__..__ _._ _ _ _ I _ __ _ I _ _ .. I

I
1
I
I
I
I
I
I
I
I

Concentration below detection limit

FORM I TPH 1/92 Rev.



enclosure

Enclosed is our report on the analysis often water samples collected for the NAS Brunswick BRAC
Navy Fuel Farm project on 04 December 1996. The invoice is included.

19 Loveton Circle
Sparks, MD 21152
Tele phon1: 410·771·4920
Fax: 410·771·4407

8 January 1997

( JAN 0 9 1997

II EA £n(ineerinq, ScienCl!. i Technology, me.
~ewbu~n. ~y 1mD I

Sincerely,

, !'ll ())U-if(l~
Mary E. Asper{)
Laboratory Project Manager

Re: NAS Brunswick BRAC-Navy Fuel Farm (29600.35)

Dear Mr. Battle:

Mr. Mike Battle
EA Engineering, Science, and Technology, Inc.
3 Washington Center
Newburgh, NY 12550

EA Laboratories

Please contact me if you have any questions or require further information and refer to report
962063. Unless other arrangements are made, we reserve the right to dispose of your samples sixty

, . (60) days from the date of this letter. We will retain the raw data for seven years from this date.
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Prepared by:

Prepared for:

January 1997

Report 962063

NAS Brunswick Brac
Navy Fuel Farm

29600.35

EA Laboratories
19 Loveton Circle

Sparks, Maryland 21152

LABORATORYDATA REPORT
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1. NARRATIVE



SAMPLE RECEIPT

QUALITY CONTROL

Sample chronology: This secti<?~ summarizes the sample history by fraction including the

EA Laboratories
ANALYTICAL NARRATIVE

I
I
I
··1
I
I
I
I
I
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I
I
I
I

EA Lab Number
9618881
9618882
9618883
9618884
9618885
9618886
9618887
9618888
9618889
9618890
9618891

EA Laboratories Report: 962063
Laboratory Project Manager: Mary E. Asper
Report Date: 8 January 1997

Client Sample Designation
NASB-FF-02-MWOOI
NASB-FF-02-MW002
NASB-FF-02-MW003
NASB-FF-02~MW004
NASB-FF-02-MW005
NASB-FF-02-MW006
NASB-FF-02-MW007
NASB-FF-02-MW008
NASB-FF-02-MWXD1

TRIPBLANK
NASB-FF-02-MWRB 1

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:

Following this narrative section are a description of analytical methods (Table 1), a glossary of
data qualifiers used in this report(Table 2), and the original chain-of-custody record. Analytical
results and quality control information are summarized in the appended data package which has
been formatted to be consistent with the deliverable requirements of this project.

The samples and one trip blank arrived by Federal Express at EA Laboratories on 06 December
1996. 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.

This report contains the results of the analysis of ten water samples on 4 December 1996 in
support of the referenced project. .

.Client: EA Eng., Sci., and Tech. Inc.
Site: Navy Fuel Farm
Project number: 29600.35



Sample Performance: All quality control criteria were met for the reported samples.

ARO~ATIC VOLATILES BY GC - WATER (EA9618881-EA9618891)

EA Laboratories
ANALYTICAL NARRATIVE

The batch MS for the 11-12 December 1996 analytical sequence was performed on another NAS
Brunswick sample (NASB FF-02-WP020) ..

EA Laboratories Report: 962063
Laboratory Project Manager: Mary E. Asper
Report Date: 8 January 1997

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

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

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

sample 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 NASB FF-02-MW007 was reanalyzed at a lOOX dilution to bring the concentration of
target analytes within calibration range. The .results Of both the undiluted and diluted analyses are
included in this report.

Sample Chronology: The samples and associated quality control were analyzed on 10-11 and 11
12 December 1996 for methyl tert-butyl ether (MTBE), benzene, toluene, ethylbenzene and
xylenes by USEPA 40CFR,Part 136, Appendix A, Method 602. All holding times were met:

)

Client: EA Eng., Sci., and Tech. Inc.
Site: Navy Fuel Farm
Project number: 29600.35
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.. EXTRACTABLE TPH - WATER (EA9618881-EA9618889, EA9618891)

PURGEABLE TPH BY GC - WATER (EA9618881-EA9618889, EA9618891)

All other laboratory method performance criteria were met for the reported samples.

Sample Performance: All quality control criteria were met for the reported samples.

I
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EA Laboratories Report: 962063
. Laboratory Project Manager: Mary E. Asper

Report Date: 8 January 1997

The chromat9graphic patterns for samples NASB FF-02-MWOO1, NASH FF-02-MWOO2, NASH
FF-02-MWOO3, NASH FF-02-MWOO6, NASH FF-02-MWOO8 and NASB FF-02-MWXDI

Laboratory Method Performance: The LCS and LCS duplicate recoveries for DRO were below
the lower method QC limit of 60% at 12% and 19%, respectively. These low recoveries may be
indicative of a negative bias, however, the MS/MSD recoveries for DRO (performed on sample
NASB FF-02-MWOO1) were within QC limits at 70%/63 %.

Sample Performance: All quality control criteria were met for the reported samples.

Sample Chronology: The samples and associated quality control were extracted on 10 December
1996 by the Maine Method 4.1.25. The sample extracts and the associated quality control were.
analyzed by the same method on 4-5 January 1997 for diesel range organics (DRO). All holding
times were met.

Samples NASH FF-02-MW001, NASB FF-02-MW003 and NASH FF-02-MWXDI were not
preserved to a pH less than 2 as required by the method. The samples were preserved to a pH less
than 2 prior to extraction.

EA Laboratories
ANALYTICAL NARRATIVE

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

Client: EA Eng., Sci., and Tech. Inc.
Site: Navy Fuel Farm
Project number: 29600.35

Sample NASH FF-02-MWOO7 was analyzed at a 20X dilution to bring the concentration of GRO
within calibration range.

Sample Chronology: The samples and associated quality control were analyzed on 11-12
December 1996 for gasoline range organics (GRO) by Maine Method 4.2.17. All holding times
were met.



CERTIFICATION OF RESULTS

EA Laboratories
ANALYTICAL NARRATIVE

indicated the presence of a heavy petroleum product, much of which eluted beyond the DRO
retention time range. The chromatographic pattern for sample NASB FF-02-MW007 indicated the
presence of more than one petroleum product. This sample had responses which eluted before and
after the DRO retention time range.

8 January 1997

EA Laboratories Report: 962063
Laboratory Project Manager: Mary E. Asper
Report Date: 8 January 1997

Client: EA Eng., Sci., and Tech. Inc.
Site: Navy Fuel Farm
Project number: 29600.35

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 cq, ., tailed above. Release ofthe data contained in this report has been authorized by the
~ppropriateLab ra ry Manager .,verified by the following signature.

( ~
PhyllIs A. C

I
I
I
I
I
I,

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



TABLE 1. ANALYTICAL METHODS
Page 1 of 1

Parameter

ORGANICS

Purgeable Aromatics

Total Petroleum Hydrocarbons

Total Petroleum Hydrocarbons

Matrix codes:

Method

Gas Chromatography - PID

Gas Chromatography - FlO
Maine method - Gas

Gas Chromatography - FlO
Maine method - Diesel

Method
Number

602

4.1.17

4.1.25

Hatrix

W

W

W

Reference

(1 )

( 2)

( 2)

W - Estuarine water, ground water, leachates, ocean water, surface water, and wastewater

References:

1. United States Environmental Protection Agency. 1987. Methods for the organic chemical analysis of municipal and industrial wastes.
40 CFR Part 136, Appendix A.

2. Maine Health and Environmental Testing Laboratory. 1991. Fuel Oil in Water. Augusta, Maine.

- - - - - - - - - - - - - - - ,... - - ,-
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TABLE 2. ORGANIC ANALYSIS DATA QUALIFIERS

ND or U IndicalfS a compound on the target oompound list (TCL) w~ anaiyzl:d for but n~ detected. The sample quantitatioolimit must be corrected fir
dilution and, ifa soil sample, fir Pem:nt moisture. For example, 10 U r; used for phenol in wata" ifthe sample final volume r; the
~ocol-specifiedfinal volume. Ifa 140-10 dilution ofthe extract wasn~, the reported limit r;(lO x IOU) or 100 U. Fir a soil sample, the
value r; also adjusled for percent moisture. For example, ifthe sample had 24% moisture and a 140-10 dilution factor, the soil sample quanlitation
limit for phenol (330 U) would be correded as follows:

Reported limit = (330 U) x df/ D

where: df= dilutioo factor = 10
D=(loo-%moisture)/loo (A124%moisture,D=(100-24)/100=0.76)

Reported limit = (330 U) x 10 / 0.76 = 4300 U (rounded to two si~cantfigures)

For soil samples subjeded to gel pmneation chromatograpJy (OPe) cleanup procedures, the con1ral;1 niquired quantitalioolimit (CRQL) is also
muhiplied by 2 to accoun1 for the faa that only halfofthe extract is recovered. N~: IfOPC procedures are employed, the fadlr of2 r; not
included in the dilutioo factor reported; a "Y" is enttzed for OPC rtIN).

TR or J IndicalfS an estimated value. This flag is used under the following circurmlances: I) when estimating a CalCaIlratioo for tentatively identified
compounds \\here a I: I response is~ 2) when the = spedraI and retenlioo time data indicate the presence ofa compound that meets the
volatile and sanivolatile GC/MS icbrtification aiteria, and the result is lela than the CRQL but greater than zero, 3) when the retention time data
indicate the presence ofa compOlDld that meets the pesticide!Arocl<r idenlification critfria and the result is lela than the CRQL but greater than zero.
Note: the "1" code is not used and the compound is not reported as being icbrtified for pesticidelArociorresults 1= than the CRQI.. ifthe technica.l
judgemem ofthe pesticide residue analysis expert dettnnines that the peaks used for canpoond identification resuhed from insIrumc:ll1 noi<le Ir ~er

inteIfererx:es (cohmm bleed, solvent CaIIaminalioo, etc.). Fir example, ifthe sample quantitalion limit is 10 ugIL but a concenlrat.ion of3 ugIL r;
calculated, repat it as 3 J. The sample quantitation limit must be adjusled for dilution as~ for the U flag

C This flag applies to pesticide results where the identification has been confirmed by GC/MS. Single compa1enl pesticides with CaJC01Iratioo equal to
or greater than 10 IIlifuL in the final extract must be CCfIfum:d by GCIMS.

B This flag is used \\ben the analyte is found in the associated blank as well as in the sample. It indicates poosible!probable blank contamina2ioo and
warns the data user to take apJrOJriatc action. This flag is used for a TIC as well ~ for a paritively icbrtified TCL canpound.

E This flag icbrtifies canpounds whooe con:entrations exa:ed the calilratioo range ofthe GCIMS imtrument fir that specific analysis. This flag does
not apply to pesticideslPCBs analyzed by GClEC methods. Ifone or more compounds have a n:sponse greater that full scale, the sample or extract
must be diluted and reanalyzed aa:<rding to the specifications listed in the SOW. All such canpounds with a n:sponse greater than full scale should
have a concentI1IIion tlagged with an "E" on F<rm I fir the mginal anaI~ lfthe dilution ofthe extract causes any compounds identified in the first
analysis to be below the calilration range in the secmd analysis, then the results ofboth analyses are reported on separate FOITIIS L The Form I for
the diluted sample will have the ''DL'' suffix appended to the sample number. NOTE: Fir tOOl1 xyIenes, \\here three isornets are quantified as two
peaks, the ca.libration range ofeach peak. r; considered separately; e.g., a diluted analysis r; n~ required for total xylenes unless the concenlratioo of
either peak separa1eIy exceeds 200 ug'L.

D This flag icbrtifies a1l canpounds identified in the anaIy.;is at a secmdary dilution fadlr. Ifa sample Ir eldract is reanaiyzl:d at a higher dilution
factor, as in the ''E'' flag above, the "DL" suffix is appended to the sample nmnber on the Form I for the diluted sample, and all CaJC01Iratioo values
reported on that F<rm I are flagged with the "0" flag.

A This flag indicalfS that a TIC r; a suspected aldol<:ondaJsation product.

x . Other specific flags may be required to properly define the resu1ls. Ifused, they are fully described and such descripboo attached to the Sample Data
Summary Pad<age and the Case Narrative. The fl~ 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 "D" flags fir sane sample.

N Indicates presumptive evidence ofa canpound. This flag is only used for tentatively identified compounds, where the identificatioo is based on a
~ spedrallibnuy search. It is applied to aU TIC results. For generic chara.cterilJItoo ofa TIC, such as chlorinated hydrocarbon, the N axle is
not used.

P This flag is used for GC analyses what there is greaterthan 2S% difference for deteded ccn:artraticm between the two GC coIumns. The lower of
the two values is repa1ed on Form I and flagged with a "1"'.



2. CHAIN OF CUSTODY
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ParameterslMethod Numbers for Analysis --

Remarks

---Chain of Custody Record

1m
EA Laboratories
19 Loveton Circle
SpaJ1al. MD 21152
Telephone: (410) nl-4920
Fax: (410) 171-4407

EALabs
Accession
Number

'J VJ IRRX3

R~.ellverables: -r<0
'1/~ 34 O\..§)

E : Yes.tr§J

DUETOCUENT: lJJ~~q{f)

~(elIBaBJI LPM: V'l/ Z A 1'IA5'11t/Sr:

1~"/~&i'll I

----,--

~IXI xiX
tol'{IKIX'
\~I~IXIX

Sample Identification
19 Characters

B
I

_
Date I 11me I ~ Jj

I.JJiflflo\ol" I IrJIAI5IBI·IFiFI~IOJI-,rJ,lA.lG~OIII I I

fJI~/qa (110 I X-IWIAtSI~ ~I rrn -IOIJI~I""W(V) 1:lJ I I

I.J./¥J'l~1 II if0 IVlIN,A15IBnFiFip~,-,fI4l~o,o 131 I I

-_._--
Project Manage~ 9~ Contact:

\rv...\~ <.. B~ tt c:
Pho{le: q ,Lot -5b5·?jICO
Project Name: f!f<Q.JV£l)t:-{L

Fv·c l hl¥"~
ATO Number:

50 '-fa I!!
I----:....;~....;..,.-=---:--;:---=-_+--~.....:...-:&----__=_t Gl

Page ~ CXo 3 :§
<3
'0
oz

~h/.fJ~(,c
v:::(pIg'ltt 1-

.,

~/8BfJ5IJtOll(.blOfu...ViR« 3 ril~

/ I I I;;J" / \ I 11

\ v Vf\J~

1/1)\\.[v ~11!1.r U a

Pp6J;
IO£J~l:;

blf8"9/
'O/8'g-t10

llV IX /K

\0 I KI X IX'

~, I yh( V

\.;,Ivlv/i

((I I y IY I Y

r,-IVf/< Ix
~y
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3. ORGANIC DATA
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1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02MWOOI
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab sample ID: 9618881F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M924F

Level: (low/med) LOW Date Received: 12/06/96

% Moisture: not dec. Date Analyzed: 12/10/96

GC Column:DBVRX ID:0.53 (rom) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

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

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2----------BENZENE
108-88-3---------TOLUENE---------------------
100-41-4---------ETHYLBENZENE
108-38-3/106-42-3META & PARA ~X=YLE~N=E=S~-------
95-47-6----------0RTHO XYLENE __

F.ORM I VOA

1.0 U
1. 0 U
1.0 U
1.0 U
1.0 U
1.0 U

3/90

I
I
I
-I
I
'I

I
I
I
I
I
I
I
I
I·
I
I
I



1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

EPA SAMPLE NO.

I Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No:

IMatriX: (soil/water) WATER

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

ILevel: (low/med) LOW

1
% Moisture: not dec.

GC Column:DBVRX 10:0.53 (rom)

FF02MW002

SOG No: 602

Lab sample 10: 9618882F'

Lab File 10: VF6M925F

Date Received: 12/06/96

Date Analyzed: 12/10/96

Dilution Factor: 1

1634-04-4--------METHYL T-BUTYL ETHER
71-43-2----------BENZENE --------
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N~Z~E~N~E~--------------

108-38-3/106-42-3META & PARA XYLENES __
95-47-6----------0RTHO XYLENE __

3/90

Soil Aliquot Volume:ISOil Extract Volume:

CAS NO.

1=

I
I
I
I
I
I
I
I
I
I
I

(uL)

COMPOUND

FORM I

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L.

VOA

1.0
1.0
1.0
1.0
1.0
1.0

Q

U
U
U
U
U
U

(UL)



I
Sample wt/vol: 5.0 (gjmL) ML Lab File ID: VF6M926F

Level: (low/med) LOW Date Received: 12/06/96
\

% Moisture: not dec. Date Analyzed: 12/11/96

GC Column:DBVRX ID:0.53 (rom) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

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

1634-04-4--------METHYL T-BUTYL ETHER 1.0 U
71-43-2----------BENZENE 1.0 U
108-88-3---------TOLUENE 1.0 U
100-41-4---------ETHYLBENZENE 1.0 U
108-38-3/106-42-3META & PARA XYLENES 1.0 U
95-47-6----------0RTHO XYLENE 1.0 U

Contract:

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

I
I
I
-I
I
,I

3/90

EPA SAMPLE NO.

FF02MW003

SDG No: 602

Lab Sample ID: 9618883F

SAS No:

FORM I VOA

Case No:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

"

Lab Name: EA LABS

Lab Code: EAENG

Matrix: (soil/water)WATER



I
I 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

SAS No: SDG No: 602

Lab Sample ID: 9618884F

Lab File IO: VF6M927F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

ILab Name: EA LABS Contract:

Lab Code: EAENG Case No:

IMatriX: (soil/water)WATER

Sample·wt/vol: 5.0 (g/mL) ML

ILevel: (low/med) LOW

1
% Moisture: not dec.

GC Column:DBVRX ID:0.53 (mm)

FF02MW004

1634-04-4--------METHYL T-BUTYL ETHER~ __
71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N=Z=E=N=E~--------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6------·----0RTHO XYLENE _

3/90

Ifoil Extract Volume:

CAS NO.

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

COMPOUND

(uL)

FORM I

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

1.0
1.0
1.0
1.0
1.0
1.0

VOA

Q

u
u
u
u
u
u

(uL)



1634-04-4--------METHYL T-BUTYL ETHER 1.0 U
71-43-2----------BENZENE 1.0 U
108-88-3---------TOLUENE 1.0 U
100-41-4---------ETHYLBENZENE 1.0 U
108-38-3/106-42-3META & PARA XYLENES 1.0 U
95-47-6----------0RTHO XYLENE 1.0 U

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02MW005
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab sample ID: 9618885F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M928F

Level: (low/med) LOW Date Received: 12/06/96

% Moisture: not dec. Date Analyzed: 12/11/96

GC Column:DBVRX ID:0.53 (rom) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

CONCENTRATION UNITS
CAS NO. . COMPOUND (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

3/90FORM I VOA



I
I 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS, SHEET
EPA SAMPLE NO.

1634-04-4--------METHYL T-BUTYL ETHER
71-43-2----------BENZENE --------
108-88-3---------TOLUENE

. 100-41-4---------ETHYLBE~N=Z~E~N~E----------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

Lab Sample ID: 9618886F

SDG No: 602

(uL)

Q

U
U

U
U
U

3/90

FF02MW006

1.0
1.0
2.0
1.0
1.0
1.0

VF6M929FLab File ID:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

SAS No:

Contract:

ML

(nun)

(uL)

FORM I

(g/mL)

No:

COMPOUND

1l0il Extract Volume:

CAS NO.

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

ILab Name: EA LABS

Lab Code: EAENG Case

IMatrix: (soil/water)WATER

Sample wt/vol: 5.0

ILevel: (low/med) LOW

1
% Moisture: not dec.

GC Column:DBVRX ID:0.53



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02MW007
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9618887F

sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M930F

Level: (low/med) LOW Date Received: 12/06/96

% Moisture: not dec. Date Analyzed: 12/11/96

GC Column:DBVRX ID:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

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

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N~Z:E=N~E~------~------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

FPRM I VOA

120
1300 E

12000 E
250

2300 E
470

3/90

I
I
I
I
I
I

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



I
I 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

1634-04-4--------METHYL T-BUTYL ETHER __71-43-2----------BENZENE _
108-88-3---------TOLUENE100-41-4---------ETHYLBE=N=Z=E=N=E----------------108-38-3/106-42-3META & PARA XYLENES _95-47-6----------0RTHO XYLENE _

Lab Sample ID: 9618887D

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L_

(uL)

Q

3/90

FF02MW007DL

VF6M964F

120
1100

27000
210

2100
420

SDG No: 602

Date Received: 12/06/96

Date Analyzed: 12/12/96

Dilution Factor: 100

Lab File ID:

VOA

SAS No:

Contract:

ML

(mm)

(uL)

F:ORM I

(g/mL)

No:

COMPOUNDCAS NO.

IFOil Extract Volume:

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

-ILab Name: EA LABS

Lab Code: EAENG Case

IMatrix: (soil/water)WATER

Sample wt/vol: 5.0

ILevel: (low/med) LOW

1
% Moisture: not dec.

GC Column:DBVRX ID:0.53



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02MW008
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab sample ID: 9618888F

1634-04-4--------METHYL T-BUTYL ETHER 1.0 U
71-43-2----------BENZENE 1.0 U
108-88-3---------TOLUENE 1.2
100-41-4---------ETHYLBENZENE 1.0 U
108-38-3/106-42-3META & PARA XYLENES 1.0 U
95-47-6----------0RTHO XYLENE 1.0 U

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M944F

Level: (low/med) LOW Date Received: 12/06/96

% Moisture: not dec. Date Analyzed: 12/11/96

GC Column:DBVRX IO:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

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

F:ORM I VOA 3/90

I
I
I
-I
I
I

(ULI

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



I
I lA

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

I Lab Name: EA LABS

Lab Code: EAENG Case No:

IMatriX: (soil/water) WATER

FF02MWXD1
Contract:

SAS No: SDG No: 602

Lab Sample ID: 9618889F

1634-04-4--------METHYL T-BUTYL ETHER. __71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N=Z=E=N=E~--------------108-38-3/106-42-3META & PARA XYLENES __
95-47-6~---------ORTHOXYLENE __

1% Moisture: not dec.

GC Column:DBVRX ID:0.53

5.0 (g/mL) ML

LOW

!FOil Extract Volume: (uL)

Q

U
U

U
U
U

3/90

1.0
1.0
1.6
1.0
1.0
1.0

VF6M932FLab File ID:

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

(rom)

(uL)

FORM I

COMPOUNDCAS NO.

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

Sample wt/vol:

ILevel: (low/med)



1634-04-4--------METHYL T-BUTYL ETHER 1.0 U
71-43-2----------BENZENE 1.0 U
108-88-3---------TOLUENE 1.0 U
100-41-4---~-----ETHYLBENZENE 1.0 U
108-38-3/106-42-3META & PARA XYLENES 1.0 U
95-47-6----------0RTHO XYLENE 1.0 U

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

TRIPBLANK
Lal:? Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9618890F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M923F

Level: (low/med) LOW Date Received: 12/06/96

% Moisture: not dec. Date Analyzed: 12/10/96

GC Column:DBVRX ID:0.53 (rom) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

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

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

I
I
I
-J
I
I

3/90FORM I VOA

/



I
I 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

1634-04-4--------METHYL T-BUTYL ETHER __71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE·~N~Z~E~N~E~--------------108-38-3/106-42-3META & PARA XYLENES _95-47-6----------0RTHO XYLENE--------------

Lab Sample 10: 9618891F

Date Received: 12/06/96

Date Analyzed: 12/10/96

Dilution Factor: 1

Soil Aliquot Volume:

VF6M922F

(UL)

Q

U
U
U
U
U
U

3/90

1.0
1.0
1.0
1.0
1.0
1.0

FF02MWRB1

SDG No: 602

I Lab File 10:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VQA

SAS No:

Contract:

ML

(mm)

(uL)

FORM I

COMPOUNDCAS NO.

ISOil Extract Volume:

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

I Lab Name: EA LABS

Lab Code: EAENG Case No:

IMatriX: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL)

I Level: (low/med) LOW

1
% Moisture: not dec.

GC Column:DBVRX 10:0.53



I
1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.1

Sample wt/vol: s.o (g/mL) ML Lab File ID: VF6M918F

Level: (low/med) LOW Date Received: / /

% Moisture: not dec. Date Analyzed: 12/10/96

GC Column:DBVRX ID:0.S3 (rom) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume":

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

FORM I VOA

SAS No: SDG No: 602

Lab Sample ID: VB61210S

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE·~N~Z~E=N~E~--------------
108-38-3/106-42-3META & PARA XYLENES _
9S-47-6----------0RTHO XYLENE ~ __

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

3/90

1.0 U
1.0 U
1. 0 U
1.0 U
1. a U
1.0 U

VBLK1 I
----

I
I
I

Contract:

Case No:

Matrix: (soil/water)WATER

Lab Name: EA LABS

Lab Code: EAENG



1A EPA SAMPLE NO.VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

VBLK2Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602
Matrix: (soil/water) WATER Lab Sample 10: VB612114

I
I
I
I

1634-04-4--------METHYL T-BUTYL ETHER __71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE·~N=Z=E=N=E~--------~----108-38-3/106-42-3META & PARA XYLENES _95-47-6----------0RTHO XYLENE __

5.0 (g/mL) ML

LOW

I % Moisture: not dec.

GC Column:DBVRX 10:0.53

3/90

(UL)

Q.

U
U
U
U
U
U

1.0
1.0
1.0
1.0
1.0
1.0

Lab File 10: VF6M942F

Date Received: / /

Date Analyzed: 12/11/96

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

(mm)

(uL)

~ORM I

COMPOUND

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

I Soil Extract Volume:

CAS NO.

Sample wt/vol:

I Level: (low/med)



B. TPH-GRO

I
I
I

--I
I
I

. I

I
I
I
I
I
I
I

J I
I
I
I
I



1A EPA SAMPLE NO.
COMPOUNDS ORGANICS ANALYSIS SHEET

FF02MW001
Contract:

No: SAS No: SDG No: MAINE4217

Lab Sample ID: 9618881

Date Received: 12/06/96

Date Analyzed: 12/11/96

I
VOLATILE

I
Lab Name: .EA LABS

I Lab Code:' EAENG Case

Matrix: (soil/water)WATER

I Sample wt/vol: 5. 0 (g/mL) ML

Level:. (low/med) LOW

I % Moisture: not dec.

Lab File ID: VD4H714

GC Column:RTX1 ID:0.53

I Soil Extract Volume:

(nun)

(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

10

Q

Iu

3/90



----------~------TPH _

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:

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

I
I
-I
I

Iu

3/90

EPA SAMPLE NO. I

10

VOA

FF02MW002

SAS No: SDG No: MAINE4217

Lab Sample 10: 9618882

Lab File 10: VD4H715

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

ML

(mm)

(uL)

FORM I

COMPOUND

10:0.53

CAS NO.

Soil Extract Volume:

Lab Name: EA LABS

Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1



EPA SAMPLE NO.

FF02MW003

VD4H716

SDG No: MAINE4217

Lab File 10:

Lab Sample 10: 9618883

Date Received: 12/06/96

Date Analyzed: 12/11/96

SAS No:

Contract:

ML

I lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

ILab Name: EA LABS

ILab Code: EAENG Case No:

Matrix: (soil/water}WATER

IsamPle wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

1% Moisture: not dec.

GC Column:RTXl 10:0.53

Isoil 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

10

Q

Iu

3/90



-----------------TPH, __

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

GC Column:RTX1 ID:0.53 (mm)

Soil Extract Volume: (uL)

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

I
I
-I
I

3/90

EPA SAMPLE NO. I

11

FF02MW004

SAS No: SDd No: MAINE4217

Lab Sample ID: 9618884

Lab File ID: VD4H717

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ugjKg) ugjL Q

Contract:

ML

FORM I VOA

COMPOUND

Case No:

CAS NO.

% Moisture: not dec.

Lab Code: EAENG

Lab Name: EA LABS.

Matrix: (soil/water)WATER

Sample wt/vol: 5.0 (gjmL)

Level: (lowjmed) LOW



VOLATILE
lA EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

FF02MW005
Contract:

No: SAS No: SDG No: MAINE4217

Lab Sample ID: 9618885

I
I

Lab Name: EA LABS

I Lab Code: EAENG Case

Matrix: (soil/water)WATER

I Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4H718

Level: (low/med) LOW

I % Moisture: not dec.

Date Received: 12/06/96

Date Analyzed: 12/11/96

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

110

Q

3/90



-----------------TPH __

1A
·VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

sample wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

SAS No: SOG No: MAINE4217

Lab Sample 10: 9618886

Lab File 10: V04H719

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

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

Q

3/90

EPA SAMPLE NO. I
I
I·
I
I

FF02MW006

100

soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

Contract:

ML

(rom)

(uL)

FORM I

COMPOUND

ID:0.53

CAS NO.

Soil Extract Volume:

GC Column:RTX1

Lab Name: EA LABS

. % Moisture: not dec.



1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

ML

(uL)

EPA SAMPLE NO.

FF02MW007

VD4H735

SDG No: MAINE4217

Lab File ID:

Date Received: 12/06/96

Date Analyzed: 12/12/96

Dilution Factor: 20

Soil Aliquot Volume:

Lab Sample ID: 9618887

SAS No:

Contract:

(mm)

(UL)I
GC Column:RTX1 ID:0.53

Soil Extract Volume:

I
I

Lab Name: EA LABS

I Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

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

Level: (low/med) LOW

I % Moisture: not dec.

-----------------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

30000

VOA

Q

3/90



-----~-----------TPH __

Contract:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

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

I
I
I
-I-
I

Q

3/90

EPA SAMPLE NO.

FF02MW008

15

VOA

SAS No: SDG No: MAINE4217

Lab Sample ID: 9618888

Lab File ID: VD4H720

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

ML

(rom)

(uL)

FORM I

COMPOUND

ID:0.53

CAS NO.

% Moisture: not dec.

GC Column:RTX1

Soil Extract Volume:

Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

Lab Name: EA LABS



VOLATILE
·lA EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

FF02MWXD1
Contract:

No: SAS No: SDG No: MAINE4217

Lab Sample ID: 9618889

I
I

Lab Name: EA LABS

ILab Code: EAENG Case

Matrix: (soil/water)WATER

IsamPle wt/vol: 5.0 (g/mL) ML Lab File ID: VD4H721

Level: (low/med) LOW

1% Moisture: not dec.

Date Received: 12/06/96

Date Analyzed: 12/11/96

-----------------TPH _

I
GC Column:RTX1

Soil Extract Volume:

FORM I 3/90

(uL)

1

Q

Iu10

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS
. (ug/L or ug/Kg) ug/L

VOA

(rom)

(uL)

COMPOUND

ID:0.53

CAS NO.I
I
I
I
I

\

I
I
I
I
I
I
I
I



-----------------TPH _

Contract:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

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

I
I
I
-I
I

Q

Iu

3/90

EPA SAMPLE NO.

10

FF02MWRB1

VOA

SAS No: SDG No: MAINE4217

Lab Sample ID: 9618891

Lab File ID: VD4H713

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

Soil Aliquot Volume;

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

ML

(rom)

(uL)

FORM I

COMPOUND

ID:0.53

CAS NO~

Soil Extract Volume:

% Moisture: not dec.

GC Column:RTX1

Lab Name: EA LABS

Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL)

Level: (lowjmed) LOW



I
I
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C. TPH-FUELOIL
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I
I

Lab Name: EA LABORATORIES :NASB-FF-02-MW001
I1 _

Lab Code: EAENG Contract: BRUNSWICK

---_._------------

Matrix: (soil/water) WATER

U Concentration below detection limit

I
I
.1.

--I
I
I
I
I
I
I
I
I
I
I
I'

I
I
I
I

1/92 Rev.

U

Qualifier

CLIENT SAMPLE NO.

Lab Sample 10: 9618881

Date Sampled: 12/04/96

Date Received: 12/06/96

Date Extracted; 12/10/96

Date Analyzed: 01/04/97

Dilution Factor: 1

50

CONCENTRATION
(ug/L)

pH:

1 L

1
TOTAL PETRO~EUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

N

TPH AS' ME ORO

FORM r' TPH

Method: ME4.1.25

GPC 'Cleanup:

Level: (low/med) LOW

% Moisture: NIA

Sampl wt/vol:



I
I 1 , ,

TOTAL PETROLEUM HYDROCARBONS
ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

1
I

:NASB-FF-02-MW002
11_. _

Contract: BRUNSWICK

IhOd : M~4.1.25

.... 'Cleanup: N pH:

I ANALYTE

I

11 TPH AS ME ORO
I_

I
I
I
I
I
I
I

uI Concentration below detection limit

1 L

12/~O/96.

"J..~,i~~~~~· ".

12/04/96

12/06/96

9618882

Qualifier

Lab Sample '10:

Date Sampled:

Date Rec'eived:

Date Extracted:

Date Analyzed:· : 01/04/~? .
h· ~.: . .;:~i~;'; ~~,r'.~

Dilution Fact6r: .1

110

CONCENTRATION
(ug/L)

WATER

LOW

~b Name: EA LABORATORIES

Lib ~ode: EAENG

Jlt r 1 x: (soi l/water )

lmPle wt/vol:

Level: (low/med)

~Moisture: N/A

I
I

FORM r' TPH 1/92 Rev.



I
I

Lab Name: EA LABORATORIES :NASB-FF-02-MW003
I
I

Lab Code: -EAENG Contract: BRUNSWICK

Matr ix: (soil/water) WATER

FORM I TPH

U Concentration below detection limit

I
I

-I
-I
I
I

·1
I
I
I
I
I
I
I
I
I
I
I
I

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

Lab Sample ID: 9618883

Date Sampled: 12/04/96

Date Received: 12/06/96

Date Extracted.: 12/10/96

Date Analyzed: ·01/04/97

Dilution Factor: 1

230

CONCENTRATION
(ug/L)

pH:

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

N

TPH AS ME DRO

--------

Method: ME4.1.25

GPC·Cl anup:

Level: (low/med) LOW

Sample wt/vol: 1 L

% Moisture: N/A



CLIENT SAMPLE NO.

52

Lab Sample ID: 9618884

Date Sampled: 12/04/96

Date Received: 12/06/96

Date Extracted: 12/10/96

Date Analyzed: oiio4/97
'::ZJ

Dilution Factor: 1

CONCENTRATION
(ug/L) aualifier

WATER

LOW

1 L

N/A

Mlhod : M'E4.1.25

GPC Cleanup: N pH:

I ANALYTE

11- TPH AS ME DRO

I

I
I

I
I
I
I

J Iconcentration below detection limit

I

I TOTAL PETROLEUM ~YDROCARBONS
ANALYSIS DATA SHEET

Lil Name: EA LABORATORIES lNASB-FF-02-MW004
11 _

Lir Code: EAENG Contract: BRUNSWICK

Matrix: (soil/water)

sIple wt/vol:

Level: (low/med)

%loisture:

I
I

FORM I TPH 1/92 Rev.



I,
Lab Name: EA LABORATORIES :NASB-FF-02-MW005

11 _

Lab Code: EAENG Contract: BRUNSWICK·

FORM I TPH

U Concentration below detection limit

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

I
I
I

--I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1/92 R v.

Qualifier

CLIENT SAMPLE NO.

290

Lab Sample 1D: 9618885

Date Sampled: 12/04/96

Date Received: 12/06/96

Date Extracted: 12/10/96

Date Analyzed: 01/04(.97

Dilution Factor: 1

CONCENTRATION
(ug/L)

I
I
1
I
t__________ 1.

pH:

WATER

LOW

1 L

ME4.1.25

ANALYTE

N/A

N

Matrix: (soil/water)

Method:

TPH AS ME DRO

Sample wt/vol:

Level: (low/med)

% Moisture:

GPC Cleanup:



0,:","--·

Qualifier

CLIENT SAMPLE ,NO.

Lab Sample 10: 9618886

Date Sampled: 12/04/96

Date Received: 12/06/96

Date Extracted: 12/10/96

Date Analyzed: 01/04J9?

Dilution Factor: 1

66

CONCENTRATION
(ug/L)

WATER

LOW

1 L

1thOd
:

ME4.1.25

GPC Cleanup: N pH:

I ANALYTE

11 TPH AS ME ORO

I
I
I
I
I
I
I

ul Concentration below detection limit

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

Ib Name: EA LABORATORIES lNASB-FF-02-MW006
I1_, _

1tb Code: EAENG Contract: BRUNSWICK

Matrix: (soil/water)

Imple wt/vol:

I
I

~vel: (low/med)

jlMoisture: N/A

I
I

FORM I TPH 1/92 Rev.



I
I
I

--I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Qualifier

1/92 Rev.

I
I'
I
I
I______ 1

Lab Sample 10: 9618887

Date Sampled: 12/04/96

Date Received: 12/06/96

Date Extracted: 12/10/96

Date Analyzed: 01/05/96

Dilution Factor: 1

6700

CONCENTRATION
(ug/L)

pH:

WATER

LOW

1 L

ME4.1.25

ANALYTE

N/A

N

TPH AS ME DRO

Matrix: (soil/water)

U Concentration below detection limit

Method:

FORM I TPH

GPC Cleanup:

Level: (low/med)

Sample wt/vol:

% Moisture:

Lab Code:' EAENG

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET
I
I

Lab Name: EA LABORATORIES :NASB-FF-02-MW007
I1 _

Contract: BRUNSWICK

I :

I
I
I
1 - __----------------



· 1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

Name: EA LABORATORIES
I
I

:NASB-FF-02-MW008
I,------------------

Contract: BRUNSWICK

CLIENT SAMPLE NO.

Lab Sample ID: 96
0

18888

Date Sampled: 12/04/96

Date Received: 12/06/96

Date Extracted: 12/10/96

Date Analyzed: 01/05/96

Dilution Factor: 1pH:

WATER

LOW

1 L

ME4.1.25

N/A

N

1b Code: EAENG

Matrix: (soil/water)

+ple wt/vol:

Level: (low/med)

£oisture:

I
hod :

G C Cleanup:

Qualifier

260

,,
I,
I- -1 _

CONCENTRATION
(ug/L)ANALYTE

ME DROTPH AS

I
_-0_------------------------

11
I
I
I
I
I
I
I
~I Concentration below detection 1 imi t

I
I

FORM I TPH 1/92 Rev.



I
1

Lab Name: EA LABORATORIES :NASB-FF-02-MWXD1
I1 _

Lab Code: EAENG Contract: BRUNSWICK

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

Matrix: (soil/water) WATER

U Concentration below detection limit

I
I
I

---I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
1

___.--1

Qualffier

CLIENT SAMPLE NO.

1/92 R v.

150

---------------,
I
I
1
I
I

Lab Sample ID: 9618889

Date Sampled: 12/04/96

Date Received: 12/06/96

Date Extracted: 12/10/96

Date Analyzed: 01/05/96

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

ANALYTE

N

FORM l' TPH

TPH AS ME ORO

Method: ME4.1.25

GPC Cleanup:

% Moisture: N/A

Level: (low/med) LOW

Sample wt/vol: 1 L



1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

1 L

CLIENT SAMPLE NO.

Lab Sample ID: 96·18891

Date Sampled: 12/04/96

Date Received: 12/06/96

Date Extracted: 12/10/96

Date Analyzed: 01/05/96

Dilution Factor: 1pH:

WATER

LOW"

I
I

:NASB-FF-02-MWRB1
I
I

Contract: BRUNSWICK

ME4.1.25

N/A

N

Name: EA LABORATORIES

MI-hod :

G~ Cleanup:

I
I
~
~ Code: EAENG

~trix: (soil/water)

fnPle wt/vol:

Level: (low/med)

~oisture:

I ANALYTE
CONCENTRATION

(ug/L) Qualifier

U50

I
I

·1
I

I I_____ 1 __. I

I
I
I
I
I_________ 1 _

11 TPH AS ME DRO
I
I

I
I
I
I
I
I
I

J I Concentration below detection 1 imi t

I
I

FORM t' TPH 1/92 Rev.



I
I
I

--I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

U

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

50

Lab Sample ID: T8612103

Date Sampled: N/A

Date Rec'eived: N/A

Date Ex'tracted: 12/10/96

Date Analyzed: 01/04/97

Dilution Factor: 1

CONCENTRATION
(ug/L)

I
I

:T8612103
I. I

I

I
I
I
I,

----------, -------

pH:

WATER

Contract: 8RUNS~ICK

LOW

FORM t' TPH

1 L

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET. .. >;"
:~

ANALYTE

ME4.1.25

N/A

ME DRO

N

TPH AS

---_.__..._---_.----------------,
I
I
I
I
I.

Matrix: (soil/water)

Method:

Lab Code: EAENG

Lab Name: EA LABORATORIES

% Moisture:

Sample wt/vol:

Level: (low/med)

GPC 'Cleanup:

U Concentration below detection limit



i.: .' i '! .

lAi
~. J• •- ,:"

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Case No: SDG No: MAINE4217

j

EPA SAMPLE NO.

'jDate Received:

Date Analyzed: 12/11/96

Lab Sample ID: VB612112

Lab File ID: ' VD4H711

,',
~,...

SAS No:

Contract:

ML(qjmL)

I
I

Lab Name: EA LABS

~ab Code:. EAENG

Matrix: (soil/water)WATER

lIamPle ~jvol: 5.0

Level: (lowjmed) LOW

I Moisture :,~.not dec.

------------~-~--TPH, __

iC Column:RTX1

loil Extract Volume: (uL)

1

.:",-

3/90

I 10 ' Iu

Dilution Factor:

VOA

Soil Aliquo~'volume:
-::. ' ..

• • • '. <.:' '-. " _ ,tt-~·:··':1·;""~

CONCENTRATION UNITS,:, "'7' ,'-::,;~,>
- "- (uqjL or. ugjKg): ~::, ug/L: :-t.;: - ,'; ,:~~?;(g;~"": .., '.-

. . ... ", -'.'" "'.:-'" ;-'.. . >~. ", .. -.' . .. .' . ,

(mm)

(uL)

FORM I

COMPOUND

ID:0.53

CAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



Enclosed is our report on the analysis of eighteen water samples collected for the NAS Brunswick
BRAC-Navy Fuel Farm project on 05 December 1996. The invoice is included.

Please contact me if you have any questions or require further information and refer to report
962064. Unless other arrangements are made, we reserve the right to dispose of your samples sixty
(60) days from the date of this letter. We will retain the raw data for seven years from this date.

19 Lovetor. Circ:e
Sparks, MD 21152
Telephon'!: 410·771·4920
Fax: 410-771-4407

RECEIVED
JAN 1 0 1997

EA EoIiIeWt SCitllC8. &Tedlnolou. Inc.
110.11111. Iff 12550

Mary E. Asper.
Laboratory Project Manager

9 January 1997

enclosure

Dear Mr. Battle: .

EA Labaratories

Mr. Mike Battle
EA Engineering, Science, and Technology, Inc.
3 Washington Center

. Newburgh,~ 12550

Re: NAS Brunswick BRAC-Navy Fuel Farm (29600.35)

I
I
11--------------
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I
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LABORATORY DATA REPORT

Prepared for:

NAS Brunswick Brac
Navy Fuel Farm

29600.35

Prepared by:

EA Laboratories
19 Loveton Circle

Sparks, Maryland 21152

Report 962064

January 1997



LABORATORY DATA REPORT

Prepared for:

NAS Brunswick Brac
Navy Fuel Farm

29600.35

Prepared by:

EA Laboratories
19 Loveton Circle

Sparks, Maryland 21152

Report 962064

January 1997
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1. NARRATIVE

2. CHAIN OF CUSTODY

3. ORGANIC DATA

A. BTEX
B. TPH-GRO
C. TPH-FUEL OIL

Table of Contents
Navy Fuel Farm

EA Laboratories Report # 962064



.....

1. NARRATIVE

-I
I
I
I
I

, I
.. " ':,',:':;" .:.-: ··-,<;:>:'··:'_;·'··,,~~',I

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

, I



SAMPLE RECEIPT

EALaboratories
ANALYTICAL NARRATIVE .

This report contains the results of the analysis of eighteen water samples on 05 December 1996 in
support of the referenced project.

Following this narrative section are a description of analytical methods (Table 1), a glossary of
data qualifiers used in this report(Table 2), and the original chain-of-custody record. Analytical
results and quality control information are summarized in the appended data package which has
been formatted to be consistent with the deliverable requirements of this project.

EALab Number
9618892
9618893
9618894
9618895
9618896
9618897
9618898
9618899
9618900
9618901
9618902
9618903
9618904
9618905
9618906
9618907
9618908
9618909

. 9618910

EA Laboratories Report: 9(i2064
Laboratory Project Manager: Mary E. Asper
Report Date: 9 January 1997

Client Sample Designation
NASB-FF-02-NPOOI
NASB-FF-02-WP003
NASB-FF-02-WP005
NASB-FF-02-WP006
NASB-FF-02-WPOI0
NASB-FF-02-WP008
NASB-FF-02-WP009
NASB-FF-02-WPXDI
NASB-FF-02-WPOll
NASB-FF-02-WPOI2
NASB-FF-02-WPO 13
NASB-FF-02-WP014
NASB-FF-02-WPOI5
NASB-FF-02-WPO 16
NASB-FF-02-WPO18
NASB-FF-02-WPOI9
NASB-FF-02-WP020

TRIPLANK
NASB-FF-02-WPR,Bl

Client: EA Eng., Sci., and Tech. Inc.
Site: Navy Fuel Farm
Project number: 29600.35

The samples and one trip blank arrived by Federal Express at EA Laboratories on.06 pecember
1996. Upon receipt, the samples and blank were inspected and compared with the chain-of
custody record. The samples arid blank were then logged into the laboratory computer system

.with an assigned laboratory accession numbers and released for analysis.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I.
I
I,

I



AROMATIC VOLATILES BY GC - WATER (EA9618892-EA9618910)

EA Laboratories
'ANALYTICAL NARRATIVE

The batch MS for the 10-11 December 1996 analytical sequence was performed on another NAS
Brunswick sample (NASB FF-02-MWOOl).

Sample NASB FF-02-WPOO5 was initially analyzed at a 2X dilution to bring the concentration of
target analytes within calibration range. All target analytes were detected in this dilution analysis.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
.1
I
I
I

EA Laboratories Report: 962064
Laboratory Project Manager: Mary E. Asper
Report Date: 9 January 1997

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

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

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 10-11 and 11
12 December 1996 for methyl tert-butyl ether (MTBE), benzene, toluene, ethylbenzene and
xylenes by USEPA 40CFR, Part 136, Appendix A, Methoq 602. All ho.ldingtimes were met.

QUALITY CONTROL

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

Client: EA Eng., Sci., and Tech. Inc.
Site: Navy Fuel Farm
Project number: 29600.35



PURGEABLE TPH BY GC - WATER (EA9618892-EA9618908, EA9618910)

Sample Performance: See above comment concerning sample performance.

All other laboratory method performance criteria were met for the reported samples.

EALaboratories Report: 962064
Laboratory Project Manager: Mary E. Asper
Report Date: 9 January 1997 '

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

The batch MSIMSD for the 11-12 December 1996 analytical sequence was performed on another
NAS Brunswick sample (NASB FF-02-MWXD1).

,,' EA ·Laboratories
ANALYTICAL NARRATIVE

EXTRACTABLE TPH - WATER (EA9618892-EA9618908, .EA9618910)

Sample Chronology: The samples and associated quality control were analyzed on 11-12, 12 and
13 December 1996 for gasoline range organics (GRO) by Maine Method 4.2.17. All holding
times were met. '

Sample Performance: Ali quality control criteria were met for the reported samples.

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

Sample Chronology: The samples and associated quality control were extracted on 12 December
1996 by the Maine Method 4.1.25. The sample extracts and the associated quality control were
analyzed by the same II;lethod on 6-7January 1997 for diesel range organics (ORO). All holding
times were met.

Sample Performance: All quality control criteria were .met for the reported samples.

.Laboratory Method Performance: The surrogate recoveries for all QC and field samples were less
than the lower QC limit of 50% with recoveries ranging from 0% to 14%. Also, the LCS
recovery for ORO was below the lower method QC limit of 60% at 5%. ·The MS/MSD results
for DRO were less than the result detected in the unspiked sample, therefore, there was no
recovery. These low recoveries are indicative of a negative bias for these samples.

Client: EA Eng., Sci., and Tech. In~.

Site: Navy Fuel Farm '
, Project number: 29600.35
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Laboratory Project Manager: Mary E. Asper
Report Date: 9 January 1997

EA Laboratories
ANALYTICAL NARRATIVE
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All other quality control criteria were met for the reported samples.

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

onditio detailed above. Release ofthe data contained i~ this report has been authorized by the
appro riate L 0 M ger as verified by the following signature.

CERTIFICATION OF RESULTS

Client: EA Eng., Sci., and Tech. Inc.
Site: Navy Fuel Farm
Project number: 29600.35
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TABLE 1. ANALYTICAL METHODS

Page 1 of 1

Parameter

ORGANICS

Purgeable Aromatics

Total Petroleum Hydrocarbons

Total Petroleum Hydrocarbons

Matrix codes:

Method

Gas Chromatography - PID

Gas Chromatography - FlO
Maine "method - Gas

Gas Chromatography - FlO
Maine method - Diesel

Method
Number

602

4.1.17

4.1.25

Matrix

W

W

W

Reference

(1)

(2)

(2)

W - Estuarine water, ground water, leachates, ocean water, surface water, and wastewater

References:

1. United States Environmental Protection Agency. 1987. Methods for the organic chemical analysis of municipal and industrial wastes.
40 CFR Part 136, Appendix A.

2. Maine Health and Environmental Testing Laboratory. 1991. Fuel Oil in Water. Augusta, Maine .
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TAIlI.l.'2. ORGANIC ANALYSIS DATA QUALIFIERS

ND or U Indicates a compound on the target compound list (TCl) was analyzed tor but not detected. The sample quantitation limit must be
corrected for dilution and. if a soil sampic. Illr percent moisture. For example, 10 U is used for phenol in water if the sample final volume
is the protocol-specified tinal volume. Ira 1-10-10 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 1<lr percenlmoisture. For example, if the sample had 24% moisture and a I-to-IO dilution factor,
the soil sample quantitation limit lor phcnol (330 U) w()uld he corrected as follows:

Reported limit = (330 U) x dl"! D

I
I
·1
.1

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

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

I
For soil samples subjected to gel penncation chromatography (GPC) cleanup procedures, the contract required quantitation limit (CRQL)
is also multiplied by 2 to account for thc lact that only halfofthe extract is recovered. Note: IfGPC procedures are employed, the factor
of2 is not included in the dilution lactor reported; a "Y" is entered lor GPC (YIN). I

lR or J Indicates a,t estimated value. This flag is used under the tollowing 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 of a compound that meets the pesticidelAroclor identification criteria and the
result is less than the CRQl but greatcr than zero. Note: the "J" code is not used and the compound is not reported as being identified for
pesticidelAroclor results less than the CRQI-. if the technical judgement of the pesticide residue analysis expert determines that the peaks
used for compound identilication resultcd lilJm instrument noise or other interferences (column bleed, solvent contamination, etc.). For
example, if the sample quantitation limil is.1 0 ugll but a concentration 01'3 ugIL is calculated, report it as 3 1. The sample quantitation
limit must be adjusted lor dilution as discussed lor the U flag

C

B

E

D

A

x

N

P

This flag applies to pesticide results whcrc thc identi!ication ha~ heen confirmed by GC/MS. Single component pesticides with
concentration equal to or greater than 10 nglul in the !inal extract must be confirmed by GC/MS.

This flag is used when the analyte is l<lUnd in the associated blank as well as in the sample. It indicates possibli:lprobable blank
contamination and warns the data user to take appropriate action. This flag is used for a TIC as well as for a positively identified TCL
compound.

This flag identifies compounds whose concentrations exceed the calibration range of the GC/MS instrument for that specific analysis.
This flag does not apply to pesticides/PCBs analyzed hy GC/EC methods. Ifone or more compounds have a response greater that full

. scale, the sample or extract must be diluled and reanalyzed according to the specifications listed in the SOW. All such compounds with a
response greater than full scale should have a concentration flagged with an "E" on Form I for the original analysis. If the dilution of the
extract causes any compounds identilicd in thc !irst analysis to be below the calibration range in the second analysis, then the results of
both analyses are reported on separate !'omlS I. The FOIll) I tor the diluted sample will have the "DL" suffix appended to the sample .
number. NOTE: For total xylenes, whcre three isomers arc quanti lied as two peaks, the calibration range of each peak is considered
separately; e.g.. a diluted analysis is not rcquired 1llr total xylenes unless the concentration of either peak separately exceeds 200 ugIL.

This flag identilies all compounds idclllilied in Ihe analysis at a secondary dilution factor. If a sample or extract is reanalyzed at a higher
dilution factor. as in the "E" !lag abovc. lhe "DL" sutlix is appended to the sample number on the Form I for the diluted sample, and all
concentration values reported on that !'"nn I arc lIagged with the "D" !lag.

This flag indicates that a TIC is a suspccted aldol-eondensation product.

Other specific !lags may he required 10 properly define the results. Ifused, they are fully described and such description attached to the
Sample Data Summary Package and thc C~l~C Narrative. Thc !lags begin by using "X". Ifmore that one flag is required, "Y" and "Z" are
used, as needed. For instance. the "X" Ila~ mi~hl comhine the "A". "B". and "D" !lags for some sample.

Indicates presumptive evidence ora Clllllpound. This flag is only used tor tentatively ideniified compounds, where the identification is
based on a mass spectral library search. II is applied to all TIC resliits. For-generic characterization ofa TIC, such as chlorinated
hydrocarbon. the N code is not used.

This flag is used lor GC analyses whcn Ihere is greater Ihan 25% dillerence for detected concentrations between the two GC columns.
The lower of the two valucs is reportcd "n !'onn I and lIagged with a "P". .
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2. CHAlN OF CUSTODY



Chain of Custody Record

_

EA laboratories
19 LDveton Circle
SpaI1<s, MD 21152
Telephone: (410) n1-4920
Fax: (410) n1-4407

'161 1It9"
't&Ig-H5

9b/~~7~ -~.-

1hI8~o2..

9"1 898tJI /G~ rJ. e h61
c;bltt9()S

9'''r9t'3Ik'~ePr&ft~~;"

Re~llverables: ~

0,2 3 4 D ~
EDD:Y~

DUE TO CUENT: I.
EAlabs

Accession
Number

CJ" If901/

Iq~/8e93

196/ i'trJtJ

~19h1BB9Z I(PM: "/V\ '[ It- ltl5)/6/J

1-*17(0/8'8 t7i-lkoYK: ~dLL~ ,~(,I 6,\J.

~~~t-t>m-~SiM~
'1ft:,/8901

ParametersIMethod Numbers for Analysis

//6'fitJI00"7 I't( I IN kSI51-IRfT-ld,~ -IUI~q \ ~ I I llo 1tl Xl X

fJl1fl(;l/'tJofV j-1NJt')i R-lhYI-ldol r ~ A~ /6 I I 1(" I 'llllX
(J14~1 /Lt:tJ1 yU-IIMA6ID-)~f, ioJnwtRaJ,b, I I llorxrrrx

Ril)/'it.1 1/'-(01 '£1 IMAS,~~f,f,-~),·~-'W~(~~ilI, I I ~ I '11K ")(

Company Name: Project Manager or Contact:
r Q . . ('v'\'<--e eC\ \t\c..

_~---tl- r_}{v(\Sv~\c..k Phone: 9/'"1-5<05-$100 Cl'tr- 'jJ
Project No. d C) 1.000:55 Project Name: liYL~k:: k- () ~-:-~-:

!Jept.: G:. /)'5 Task: ;}bql. Pv'( ( 1=="0 V"~ ~ ~ '-~:
Sample Storage location: ATO Number: ;:s i j

AJg -tJ9 50 'ir l!? UJ ~ ~
Page of IReport #: q {p ~00 !:I j f ~ 1

8 1: oS ~

(jill 1° ~"±:tiU '5 Sample Identification 0 ~ q. C+-
Oate I lime I 3: rn 19 Characters z cD j..:... r

/'J(t)I1~I/35:) IYI IN,Ai516 -rf,f(,oJJ"'~-AQI HI 1'1 Ito IXIy 1)(

1)~t(;\/~5()1> I ~lt6\61-Fif(Ob)-H~III~ II IlPl~

1).i1JftI/~001'il IN\A61\~'lrlfi-l(rl?I-I~PI(1"'''111I I I ~I)C

ii/~r&IC;Lf() I XI lrJ IA-b~ rfl-,o,;)nWROO 13 I I lio.1 Y IXIX
J./:1ri I(J):::~-I 'f... I I..J ,ftjS-IPw I n~n('-I,JnL'fflDJON I I rb1~(I~

1)f)l7bI85-S I 'i I IN 1A-61Bn nfl- P+2I- NIPlt)iOd I I I flll XI x: I X

I /16fit.-1 iC)(~ I'{ I VJ Ih,SIB,f If,' Ic~JnUy\nOI(')~' I I I ~ IXI KIx'

II il"{(/., II J I () I "'- I Ilv IIns I.G, I'fl fl- C'I~ - 1~f1uIOI~1 I I I~? I Y. I ( I )(

I I I I I I I I I II I I I I I I I I I I I I I t I I I I t I
Srmples by: <Signa;u~) L~ate/1i~e IR,inqulshed by: <eJ::! IDatelTlme IReceived by: (Signature) IDatelTlme

LlM~~ tJljft~115CXJ~ ~6.tj I

.ITE~bO.S __ ",oWIliiLa_es_I-~!_ .K-,MlIIr __ '·WA.,LaliiOnly_
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3. ORGANIC DATA
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1A. EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

·FF02WP001

1634-04-4--------METHYL T-BUTYL ETHER~. _
71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41~4---------ETHYLBE~N~Z~E~N;E~--------------

108-38-3/106-42-3META & PARAXYLENES ~_

95-47-6-------~--ORTHO XYLENE __

Matrix: (soil/water)WATER

~mPle wt/vol: 5.0 (g/mL) ML

lIevel: (low/med) LOW

• Moisture: not dec. _

(uL)

Q .

3/90

1.0 U
1.0 U
1.0 U
1.0 U
2.2
1.0 U

SDG No: 602

Lab Sample ID: 9618892F

Lab File ID: VF6M945F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

Soil ~liquot·Volume:

CONCENTRATION UNITS
.. (ug/L or ug/Kg) ug/L

SAS No:

Contract:

(rom)

(uL)

FORM I VOA

COMPOUND

Case No:

ID:0.53

CAS NO.I
1
I
I
1
I
I
I
I
I
.·1

I
·1

I: Column:DBVRX

il Extract Volume:

I
I
Lab Name: EA LABS

lab Code: EAENG



FORM I VOA 3/90

Soil Aliquot'Volume:
..

CONCENTRATION UNITS .
(ug/L or ug/Kg) ug/L . ,'"Q

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

I
I
I
I
,I

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

(uL) I

1.0 U'
1.0 U
2.6
1.0 U
5.1
1.0 U

VF6M934FLab File ID:

1634-04-4---~----METHYLT-BUTYL ETHER~ __
71-43-2----------BENZENE
108-88-3---------TOLUENE---------------------
100-41-4---------ETHYLBENZENE
108-38-3/106-42-3META & PARA ~X~Y~L=E~N=E~S---------
95-47-6----------0RTHO XYLENE __

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:DBVRX ID:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I·

Contract:

lA" .
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

I
I

Lab

lab
Name: EA LABS

Code: EAENG Case No: SAS No:

EPA SAMPLE NO.

. FF02WP005

SDG No: 602

Lab Sample ID: 9618894F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Matrix: (soil/water)WATER

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

Level: (low/med) LOW

II Moisture: not dec.

Lab File ID: VF6M957F

1634-04-4--------METHYL T-BUTYL ETHER~ __
71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE·~N~Z~E~N~E~~------------

108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

iC Column: DBVRX

'oil Extract Volume:

3/90FORM I VOA

(UL)

2

Q

8.7
17

240
350

1500'
920

Dilution Factor:

Soil ~liquotvolume:

CONCENTRATION UNITS'
(ug/L or ug/Kg) ug/L

(mm)

(uL)

COMPOUND

ID:0.53 .

CAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



% Moisture: not dec.

Matrix: (soil/water)WATER

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

I
I
I
I
I

EPA SAMPLE NO.

. FF02WP006

SDG No: 602

Lab Sample 10: 9618895F

Lab File 10: VF6M946F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

Soil Aliquot Volume:

SAS No:

Contract:

(rom)

(UL)

5.0 (g/mL) ML

Case No:

(low/med) LOWLevel:

GC Column:DBVRX 10:0.53

Lab Code: EAENG

Soil Extract Volume:

Lab Name: EA LABS

Sample wt/vol:

1634-04-4--------METHYL T-BUTYL ETHER 1.0 U
71-43-a------~---BENZENE 1.0 U
108-88-3---------TOLUENE 2.9
100-41-4---------ETHYLBENZENE 1.0 U
108-38-3/106-42-3META & PARA XYLENES 1.4
95-47-6----------0RTHO XYLENE 1.0 U

CAS NO.
CONCENTRATION UNITS

COMPOUND (ug/L or ug/Kg) ug/L

FORM I VOA

.Q

3/90

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



I
I

Lab

1A.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS . Contract:

EPA SAMPLE NO.

. FF02WP010

~ab Code: EAENG Case No: SAS No: SDG No: 602

Lab Sample ID: 9618896F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Matrix: (soil/water)WATER

~amPle wt/vol: 5.0 (g/mL) ML

Level: (low/med) LOW

Ii Moisture: not dec.

Lab File ID: VF6M948F

irC Column:DBVRX

lIoil Extract Volume:

ID:0.53 (rom)

(uL)

Dilution Factor:

Soil .Aliquot· Volume:

1

(UL)

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER
71-43-2-----~----BENZENE --------
108-88-3-------~-TOLUENE
100-41-4---------ETHYLBE~N~Z=E~N=E~----------~--
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

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 Q

1.Q U
1.0 U
4.0 .
2.0
8.2
5.4

3/90



GC Column:DBVRX 10:0.53

% Moisture: not dec.

Matrix: (soil/water)WATER

Contract:

.-

I
I
I
I
I

(uL)1

EPA SAMPLE NO.

·FF02WP008

Soil Aliquot·Volume:

SAS No: SDG No: 602

Lab Sample 10: 9618897F

ML Lab File 10: VF6M947F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1(rom)

(uL)

5.0 (g/mL)

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Case No:

(low/med) LOWLevel:

Lab Name: EA LABS

Lab Code: EAENG

Soil Extract Volume:

Sample wt/vol:

FORM I VOA

16"34-04-4--------METHYL T-BUTYL ETHER
71-43-2-----~----BENZENE .--------
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N=Z=E=N=E~--------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

CAS NO. COMPOUND·
CONCENTRATION UNITS

(ug/L or ug/Kg) ug/L .. Q

1.0 U
1.0 U
1.0 U
1.0 U
1.3
1.0 U

3/90

I
I·
I
I
I
I
I
I
I
I
I
I
I



I
I
Lab

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:

EPA SAMPLE NO.

'FF02WP009

1634-04-4--------METHYL T-BUTYL ETHER. __
71-43-2-----~----BENZENE
108-88-3---------TOLUENE-------------
100-41-4---------ETHYLBENZENE.==~=_-----
108-38-3/106-42-3META & PARA XYLENES _
95-47-6~---------ORTHO XYLENE, _

lab Code: EAENG Case No:

Matrix: (soil/water)WATER

lamPle wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

I Moisture: not dec.

IiC Column: DBVRX

loil Extract Volume:

SAS No: SDG No: 602

Lab Sample ID: 9618898F

ML Lab File ID: VF6M937F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

(uL)

Q ,.."

3/90

1.0 U
1.0 U
1.0 U
1.0 U
1.0
1.0 U

Soil ]\liquot, Volume: ' _

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L '

(rom)

(uL)

FORM I VOA

COMPOUND

ID: 0'.53

CAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Matrix: (soil/water)WATER

Soil Extract Volume:

CAS NO.

I
I
I
I
I

(UI;~
::~t:.:~;, .. :~". "::' ~. '~""I
...., -' : _..:... .., :.....,
'. ",.

EPA SAMPLE NO.

. FF02WPXD1

Soil Al+qUot Volume:

CONCENTRATION "UNtTS
(ug/L" ~r ug/Kgf:: ~~g/L

Contract:

SAS No: SDG No: 602

Lab Sample 10: 9618899F

ML Lab File 10: VF6M958F

Date'Received: 12/06/96

Date Analyzed: 12/12/96

Dilution Factor: 1

i_".

(mm)

(uL)

(g/mL)5.0

COMPOUND

Case No:

10:0.53

LOW(low/med)

% Moisture: not dec.

Level:

Lab Name: EA LABS

Lab Code: EAENG

GC Column:DBVRX

Sample wt/vol:

1634-04-4---~----METHYLT-BUTYL ETHER
71-43-2---~------BENZENE '--------
108~88-3---------TOLUENE

100-41-4---------ETHYLBE·~N~Z~E~N~E~--------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE. ~--

FORM I VOA

LO U
1.0 U
1.2
1.0 U
4.7
1.0 U

3/90

,I

I
I
I
I
I
I
I
I
I
I
I



I
I

Lab

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:

EPA SAMPLE NO.

" FF02WP011

Lab Sample ID: 9618900F

SDG No: 602

Date Received: 12/06/96

Date Analyzed: 12/11/96

ltab Code: EAENG Case No:

Matrix: (soil/water)WATER

liamPle wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

II Moisture: not dec.

ML

SAS No:

Lab File ID: VF6M949F

1634-04-4--------METHYL T-BUTYL ETHER~ __
71-43-2-----~----BENZENE _
108-88-3---------TOLUENE
100-41-4--~------ETHYLBE=N=Z=E=N=E~--------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

liC Column:DBVRX

lIoil Extract Volume:

1.0 U
9.9

220
1.7
27
11

3/90

(uL)

1

"Q

Dilution Factor:

Soil Aliquot" Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

(rom)

(uL)

FORM I VOA

COMPOUND

ID:0.53

CAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



Contract:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Matrix: (soil/water)WATER

% Moisture: not dec.

I
I
I
I
I

EPA SAMPLE NO.

FF02WP012

VF6M956F

SDG No: 602

Lab File ID:

Date Received: 12/06/96

Date Analyzed: 12/11/96

Lab Sample ID: 9618901F

SAS No:Case No:

5.0 (g/mL) ML

LOW(low/med)Level:

Lab Name: EA LABS

Lab Code: EAENG

Sample wt/vol:

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER. __
71-43-2-----~----BENZENE ~---------------
108-88-3---------TOLUENE
100-41-4--------~ETHYLBE=N=Z=E=N=E~--------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

GC Column:DBVRXID:0.53

Soil Extract Volume:

CAS NO.. COMPOUND

(mm)

(uL)

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS .
(ug/L or ug/Kg) ug/L

1.0
1.0

190
9.1

310
82

1

Q

u
u

3/90

(uL) I
I
I
I
I
I
I
I
I
I
I
I
I
I



Name: EA LABS Contract:

Matrix: (soil/water)WATER

lamPle wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

I Moisture: not dec.

1634-04-4--------METHYL T-BUTYL ETHER. __
71-43-2-----~----BENZENE .
108-88-3---------TOLUENE----~---------------

100-41-4---------ETHYLBENZENE
108-38-3/106-42-3META & PARA =X=YL=E=N=E=S~-------
95-47-6----------0RTHO XYLENE __

SAS No: SDG No: 602

Lab Sample 10: 9618902F

ML Lab File 10: VF6M954F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

(uL)

Q

3/90

EPA SAMPLE NO.

1.0 U'
1.0 U
1.0 U
1.0 U
23
34

'FF02WP013

Soil Aliquot 'Volume:

CONCENTRATION UNITS '
(ug/L or ug/Kg) ug/L

(rom)

(uL)

FORM I VOA

'COMPOUND

10:0.53

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

CAS NO.

Code: EAENG Case No:

iC Column:DBVRX

Ibil Extract.Volume:

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

I
I
Lab

lab



1634-04-4--------METHYL T-BUTYL ETHER~ __
71-43-2-----~----BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE~N=Z=E=N=E----------------
108-38-3/106-42-3META & PARA XYLENES ~_

95-47-6----------0RTHO XYLENE ~ __

% Moisture: not dec.

Matrix: (soil/water)WATER

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

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

I
I
I
I
I

(uL)1

Q

3/90

EPA SAMPLE NO.

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

·FF02WP014

SDG No: 602

Lab Sample ID: 9618903F

Lab File ID: VF6M950F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

SAS No:

Contract:

(rom)

(UL)

FORM I VOA

5.0 (g/mL) ML

COMPOUND

Case No:

(low/med) LOW

CAS NO.

Lab Code: EAENG

Lab Name: EA LABS

Sample wt/vol:

Level:

GC Column:DBVRX ID:0.53

Soil Extract Volume:



I
I
Lab

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:

EPA SAMPLE NO.

·FF02WP015

1634-04-4--------METHYL T-BUTYL ETHER~ __
71-43-2----------BENZENE _
108-88-3---------TOLUENE
1bO-41-4---------ETHYLBE~N~Z;E~N;E----------------

108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

Matrix: (soil/water)WATER

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

Level: (low/med) LOW

I Moisture: not dec.

lab Code: EAENG

·jC Column: DBVRX

'oil Extract Volume: CuLl

·3/90

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

SDG No: 602

Lab Sample ID: 9618904F

Lab File ID: VF6M951F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

Soil Aliquot·Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

SAS No:

(rom)

(uL)

FORM I VOA

COMPOUND

Case No:

·ID:0.53

CAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



GC Column:DBVRX 10:0.53

% Moisture: not dec.

Matrix: (soil/water)WATER

I
I
I
I
I

EPA SAMPLE NO.

·FF02WP016

Soil Aliquot Volume:

SAS No: SDG No: 602

Lab Sample 10: 9618905F

ML Lab File 10: VF6M952F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1(rom)

(uL)

5.0 (g/mL)

Contract:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Case No:

(low/med) LOWLevel:

Lab Name: EA LABS

Lab Code: EAENG

Soil Extract Volume:

sample wt/vol:

1634-04-4--------METHYL T-BUTYL ETHER 1.0 U
71-43-2-----~----BENZENE 1.0 U
108-88-3---------TOLUENE 1.2
100-41-4---------ETHYLBENZENE 1.0 U
108-38-3/106-42-3META & PARA XYLENES 1.3
95-47-6----------0RTHO XYLENE 1.0 U

CAS NO.
CONCENTRATION UNITS

COMPOUND (ug/L or ug/Kg) ug/L

FORM I VOA

Q

3/90

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



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

·FF02WP018

Matrix: (soil/water)WATER

lamPle wt/vol: 5.0 (g/mL)

..evel: . (low/med) LOW

• Moisture: not dec. ---

I
I
Lab Name: EA LABS

lab Code: EAENG . Case No:

Contract:

SAS No:

ML

SDG No: 602

Lab Sample 10: 9618906F

Lab File 10: VF6M953F

Date Received: 12/06/96

Date Analyzed: 12/11/96

1634-04-4--------METHYL T-BUTYL ETHER 1.0 U
71-43-2-----~----BENZENE 1.0 U
108-88- 3--------.-TOLUENE 1.6
100-41-4---------ETHYLBENZENE 1.0 U
108-38-3/106-42-3META & PARA XYLENES 1.5·
95-47-6----------0RTHO XYLENE 1.0 U

Ic Column: DBVRX

oil Extract Volume:

FORM I VOA

CONCENTRATION UNITS
COMPOUND (ug/L or ug/Kg) ug/L

(uL)

1

3/90

Dilution Factor:

Soil Aliquot Volume:

(rom)

(uL)

10:0.53

CAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M955F

Level: (low/med) LOW . Date Received: 12/06/96

% Moisture: not dec. Date Analyzed: 12/11/96

GC Column:DBVRX ID:0.53 (mm) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot'volume:

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

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2-----~----BENZENE
108-88-3---------TOLUENE---------------------
100-41-4---------ETHYLBENZENE
108-38-3/106-42-3META & PARA '~X=Y=L=E=N=E=S~-------
95-47-6----------0RTHO XYLENE--------------

FORM I VOA

1.0 U
1.0 U
1.2
1.0 U
1.6
1.0

3/90

I
I
I
I
I

(uL)1

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



I
,I

Lab

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:

EPA SAMPLE NO.

'FF02W~020

Date Received: 12/06/96

Lab Sample ID: 9618908F

-
Date Analyzed: 12/12/96

Lab File ID: VF6M963F

SDG No: 602SAS No:

ML

lab Code: EAENG ,Case No:

Matrix: (soil/water)WATER

lamPle wt/vol: 5.0 (g/mL)

Level: (low/med) LOW,

II Moisture: not dec.

1634-04-4--------METHYL T-BUTYL ETHER~ __
71-43-2-----~----BENZENE
108-88-3---------TOLUENE---------------------
100-41-4---------ETHYLBENZENE
108-38-3/106-42-3META & PARA ~X~Y~LE~N;E~S~-------
95-47-6----------0RTHO XYLENE ~ __

fiC Column:DBVRX

loil Extract Volume: soil Aliquot'Volume:

CONCENTRATION UNITS .
(ug/L or ug/Kg) ug/LI

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

CAS NO.

ID:0.53 . (mm)

(uL)

COMPOUND

FORM I VOA

Dilution Factor: 1

1.0 U
1.0 U
1.2
1.0 U
2.2
1.4

3/90

'(UL)



GC Column:DBVRX 10:0.53

% Moisture: not dec.

Matrix: (soil/water)WATER

I
I
I
I
I

EPA SAMPLE NO.

'TRIPBLANK

Soil Aliquot Volume:

SAS No: SDG No: 602

Lab Sample 10: 9618909F

ML Lab File 10: VF6M919F

Date Received: 12/06/96

Date Analyzed: 12/10/96

Dilution Factor: 1(mm)

(uL)

5.0 (g/mL)

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Case No:

Contract:

(low/med) LOW

Lab Name: EA LABS

Level:

Lab Code: EAENG

Sample wt/vol:

Soil Extract Volume:

FORM I VOA

1634-04-4---~----METHYL T-BUTYL ETHER~ __
71-43-2----------BENzENE
108-88-3----~-~--TOLUENE'------------~----~-

100~41-4---------ETHYLBENZENE

108-38-3/106-42-3META & PARA =X=Y~LE=N=E=S~----~-
95-47-6----------0RTHO XYLENE __

CAS NO. COMPOUND
CONCENTRATION UNITS

(ug/L or ug/Kg) ug/L,

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

3/90

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



I
I

Lab

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:

EPA SAMPLE NO.

. FF02WPRB1

~ab Code: EAENG Case No: SAS No: SDG No:' 602

Lab Sample ID: 9618910F

Date Received: 12/06/96

Date Analyzed: 12/10/96

Matrix: (soil/water)WATER

lJamPle wt/vol: 5.0

Level: (low/med) LOW

II Moisture: not'dec.

(g/mL) ML Lab File ID: VF6M921F

irC Column:DBVRX

lIoil Extract Volume:

ID:0.53 (mm)

(uL)

Dilution Factor:

Soil Aliquot· Volume:

1

(uL)

,,,
1634-04-4---~----METHYL T-BUTYL ETHER 1.0 U
71-43-2----------BENZENE 1.0 U
·108-88-3 ---------TOLUENE 1.0 U
100-41-4---------ETHYLBENZENE 1.0 U.
108-38-3/106-42-3META & PARA XYLENES 1.0 U
95-47-6----------0RTHO XYLENE 1.0 U

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

CAS NO.
CONCENTRATION UNITS

COMPOUND (ug/L 'or ug/Kg) ug/L

FORM I VOA

.', Q

3/90



Contract:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

% Moisture: not dec. Date Analyzed: 12/10/96

I
I
I
I
I

EPA SAMPLE NO.

/ /

VBLK1

SDG No: 602

Date Received:

Lab Sample ID: VB612105

Lab File ID: . VF6M91SF

SAS No:

5.0 (g/mL) ML.

Case No:

(low/med) LOW

Lab Name: EA LABS

Level:

Matrix: (soil/water)WATER

Lab Code: EAENG

Sample wt/vol:

GC Column:DBVRX ID:0.53

Soil Extract Volume:

(rom)

(uL)

Dilution Factor:

Soil Aliquot'Volume:

1

(uL) I

FORM I VOA

J ' ' . '
'1634-04-4------~-METHYLT-BUTYL ETHER
71-43-2-----~----BENZENE --------
10S-SS-3---------TOLUENE .
100-41-4---------ETHYLBE'~N=Z=EN=E=---------------
10S-3S-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

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

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

3/90

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



l'

11(' . EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

" '.

'VBLK2

I
I'
Lab Name: EA LABS

lab Code: EAENG Case No:

Contract:

SAS No: SDG No: 602

Lab Sample ID: VB612114

Date Received: / /

Date Analyzed: 12/11/96

Matrix: (soil/water)WATER

~mPle wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

I Moisture: not dec.

ML Lab File ID: VF6M942F

1634-04-4---~----METHYL T-BUTYL ETHER __
71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE·~N=Z=E=N=E~--------------
108-38-3/106-42-3META & PARA XYLENES ~

95-47-6----------0RTHO XYLENE __

~ Column:DBVRX

Ibil Extract Volume:

3/90FORM I VOA

(uL)

1

Q

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

Dilution Factor:

Soil Aliquot 'Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) "ug/L

(mm)

(uL)

COMPOUND

ID:0.53

CAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



B. TPH-GRO

; .
, .

, ",. ~

-I

I
I
I
I
I

. I

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



I
lA EPA SAMPLE NO.

I
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WPOOl
Lab Name": EA LABS Contract:

lab Code: EAENG Case No: SAS No: SDG No: MAINE4217

------------~----TPH _

Matrix: (soil/water)WATER

l'amPle wt/vol: " 5. 0 (g/mL)

LOWrVel: (low/med)

_ Moisture: not dec.

,
c Column:RTXl

oil Extract Volume: (uL)

Q

3/90

3300

Lab Sample ID: 9618892

Lab File ID: VD4H727

Date Received: 12/06/96

Date Analyzed: 12/11/96

"Dilution Factor: 1

Soil Aliquot "Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

ML

(mm)

(uL)

FORM I

COMPOUND

ID:0.53

CAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L' Q

--------------~--TPH _

Date Received: 12/06/96

Date Analyzed: 12/12/96

Dilution Factor: 1

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

Level: (low/med) LOW

% Moisture: not dec.

GC Co!umn:RTX1 ID:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. .COMPOUND

FORM. I VOA'

Lab File ID: VD4H728

4100

3/90

I
I
I
I
'I

(uL) I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
Lab

1A\"?
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contr~ct:

EPA SAMPLE NO.

'FF02WP005

lab Code: EAENG Case No: SAS No: SDG No: MAINE4217

-----------------TPH ~-----------------

Matrix: (soil/water)WATER

lamPle wt/vol: 5. 0 .(g/mL) ML

Level: (low/med) LOW

I Moisture: not dec.

CAS NO.

FORM I

(uL)

3/90

4800

Lab File ID: VD4H763

Date Received: 12/06/96

Date Analyzed: 12/13/96

Dilution Factor: 1

Lab Sample ID: 9618894

Soil ~liquot 'Vol~e:

;

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

(mm)

(uL)

COMPOUND

ID:0.53i~ Column:RTX1

Ibil Extract Volume:

I
I
I
I,

I
I
I
I
I
I
I
I
I



---~-------------TPH. _

1A
VOLATILE COMPOUNDS ORG~ICS ANALYSIS SHEET

SAS No: SDG No: MAINE4217

Lab Sample ID: 9618895

Lab File ID: . VD4H744

Date Received: 12/06/96

Date Analyzed: 12/12/96

Dilution Factor: 1

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

I
I
I
I
I

(uL) ,I
,'.':," '.,-."

3/90

EPA SAMPLE NO.

20

FF02WP006

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

Cont.ract:

ML

(mm)

(uL)

FORM I

COMPoUND

ID:0.53

CAS NO.

Lab Name: EA LABS

Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1

Soil Extract VolUme:



i, ."

I
I
Lab

lA' ~ Ii

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:.

EPA SAMPLE NO.

FF02WP010

---------~--~~---TPH _

lab Code: EAENG Case No: SAS No:

Matrix: (soil/water)WATER

~mPle wt/vol: 5.0 (g/mL) ML

Level: (low/med) ·LOW

I Moisture: not dec.

CAS NO.

FORM I

(uL)

Q

3/90

130

SOG No: MAINE4217

I

Lab Sample 10: 9618896

Lab File 10: VD4H732

Date Received: 12/06/96

Date Analyzed: 12/12/96

Dilution Factor: 1

Soil Aliquot Volume:
; . .

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

(mm)

(UL)

COMPOUND

10:0.53If Column:RTX1

Ibil Extract Volume:

I
I
I
I
I
I
I
I
I
I
I'
I'
I



------------~----TPH _

Contract:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

I
I
I
I
I
I
I
I
I
I
'I
I
I

I
I
I
I
'I

......
. r "

Q' .~;~{.V:'.
.. --'

3/90

EPA SAMPLE NO.

270

. FF02WP008

VD4H730

SDGNo:MAINE4217

Lab Sample ID: 9618897

Lab File ID:

Date Received: 12/06/96

Date Analyzed: 12/12/96

Dilution Factor: 1

Soil AliqUot Volume:
. - ',.)"

CONCENTRATION UNITS
(ug/L or ug/Kg) . ug/L

VOA

SAS No:

ML

(mm)

(uL)

FORM I

(g/mL)5.0

Case No:

ID:0.53

...COMPOUND

LOW(low/med)

CAS NO.···

Matrix: (soil/water)WATER

Lab Code: EAENG

Level:

% Moisture: not dec.

Lab Name: EA LABS

Sample wt/vol:

GC Column:RTXl

soii Extract Volume:



Case

1A.: :~, EPA SAMPLE NO.
COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WP009
Contract:

No: SAS No: SDG No: MAINE4217

Lab Sample ID: 9618898

Date Received: 12/06/96

Date Analyzed: 12/12/96

I
VOLATILE

'lb Name: EA LABS

lab Code: EAENG

Matrix: (soil/water)WATER

lamPle wt/vol: 5.0

Level: (low/med) LOW

I Moisture: not dec.

(g/mL) ML Lab File ID: VD4H731 .

-----------------TPH. _

GC Column:RTX1 ID:0.53

loil Extract Volume: Soil Aliquot'Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg)' ug/L·1

II

I
I,

I
I
I
I
I
I
I
I
I

CAS NO.

(nun)

Cut)

. COMPOUND

FORM I VOA

Dilution Factor:

730

1

,..
Q :.. ,

3/90

(uL)



-----------------TPH _

Contract:

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

% Moisture: not dec.

I
:1
I
,I

I
I
I
I
I
I
'I
I
I

I
I
I
I
I

(UL) I
Q

I.

3/90

. EPA SAMPLE NO.

'FF02WPXD1

160

SDG No: MAINE4217

Lab Sample ID: 9618899

Lab File ID: VD4H762

Date Received: 12/06/96

Date Analyzed: 12/13/96

. Dilution Factor: 1

Soil Aliquot'Volume:

'CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

SAS No:

(mm).

(uL)

FORM I

COMPOUND

5.0 (g/mL) ML

Case No:

(low/med) LOW

CAS NO.

Level:

Lab Code: EAENG

Matrix: (soil/water)WATER

GC Column:RTX1 ID:0.53

.,
Lab Name: EA LABS

Sample wt/vol:

Soil Extract Volume:



Case

1A EPA SAMPLE NO.
COMPOUNDS ORGANICS ANALYSIS SHEET

'FF02WP011
Contract:

No: SAS No: SOO No: MAINE4217

Lab Sample ' ID: 9618900

Date Received: 12/06/96

Date Analyzed: 12/12/96

I
VOLATILE

'ab Name: EA LABS

tb Code: EAENG

Matrix: (soiliwater)WATER

~mPle wt/vol: 5.0

Level: (low/med) LOW

I Moisture: not dec.

(g/mL) ML Lab File ID: VD4H734

-----------------TPH _

if Column:RTXl

Ibil Extract Volume:

FORM I

Soil Aliquot 'Volume:

CONCENTRATION UNITS
. (ug/L or ug/Kg) ug/L

(uL) .

Q'

1

3/90

3400I

Dilution Factor:

VOA

(mm)

(uL)

COMPOUND

ID:0 •. 53

CAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WP012
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SOG No: MAINE4217

Matrix: (soil/water) WATER Lab Sample ID: 9618901

Date Received: 12/06/96

Date Analyzed: 12/13/96

-----------------TPH _

VD4H760

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

I
I
I
I
I

. (uL) I
Q.

1

·1

3/90

870

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:RTX1 IO:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I
I
Lab

lA,,·
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:

EPA SAMPLE NO.

'FF02WP013

Lab Sample ID: 9618902

Date Received: 12/06/96

Date Analyzed: 12/13/96

Lab File ID:

lab Code: EAENG Case No:

Matrix: (soil/water)WATER

lamPle wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

I Moisture: not dec.

ML

SAS No: SDG No: MAINE4217

VD4H764

-----------------TPH _

jC Column:RTX1

loil Extract Volume:

COMPOUND,

VOA 3/90

(uL)

1

950

Dilution Factor:

Soil A1iquot'Vo1ume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q'

(mm)

(uL)

FORM I

10:0.53

CAS NO.I.·
I
I
I
I
I
I
I
I
I
I
I
I



-----------------TPH _

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:

I
I
I
I
I

.1
I
I
I
I
I
I
I
I
I
I
I
I

.Q

3/90

EPA SAMPLE NO.

15

. FF02WP014

VOA

SAS No: SDG No: MAINE4217

Lab Sample ID: 9618903

Lab File ID: VD4H740

Date Received: 12/06/96

Date Analyzed: 12/12/96

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/~g) ug/L

ML

(rom)

(uL)

FORM I

COMPOUND

ID:0.53

CAS NO.

% Moisture: not dec.

GC Column:RTXl

Lab Name: EA LABS

Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

Soil Extract Volume:



I
I
Lab

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:

EPA SAMPLE NO.

·FF02WP015

Lab Sample ID: 9618904

Date Received: 12/06/96

Date Analyzed: 12/12/96

Lab File ID:

~b Code: EAENG Case No:

Matrix: (soil/water)WATER

~mPle wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

I Moisture: not dec.

ML

SAS No: SDG No: MAINE4217

VD4H741

-----------------TPH _

fiC Column:RTX1

Ibil Extract Volume:

FORM I 3/90

(uL)

1

( .
Q

Iu·10

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



-----------------TPH ~ _

Contract:

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

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

I
I
I
I
I

.Q

3/90

EPA SAMPLE NO.

11

·FF02WP016

SDG No: MAINE4217

Lab Sample ID: 9618905

Lab File ID: VD4H742

Date Received: 12/06/96

Date Analyzed: 12/12/96

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

SAS No:

(rom)

(UL)

FORM I

COMPOUND

5.0 (g/mL) ML

Case No:

(low/med). LOW

CAS NO.

Level:

% Moisture: not dec.

Matrix: (soil/water)WATER

Lab Name: EA LABS

GC Column:RTXl ID:0.53

Lab Code: EAENG

Sample wt/vol:

Soil Extract Volume:



Case

VOLATILE
1A~ .i EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WP018
Contract:

No: SAS No: SDG No: MAINE4217

Lab Sample ID: 9618906

Date Received: 12/06/96

Date Analyzed: 12/12/96

VD4H743Lab File ID:ML(g/mL)

I
I
Lab Name: EA LABS

tb Code: EAENG

Matrix: (soil/water)WATER

lamPle wt/vol: 5.0

Level: (low/med) LOW

I Moisture: not dec.

-----------------TPH. _

i.C Column:RTX1

Ibil Extract Volume:

FORM I

Soil Aliquot·Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

(uL)

Q

1

.3/90

I.

Dilution Factor:

VOA

(mm)

(uL)

COMPOUND

.ID: 0.53

CAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



---------------~-TPH _

Contract:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Matrix: (soil/water)WATER

I
NO.

I
I
I

·1

(uL)1

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

Q

1

3/90

EPA SAMPLE

·FF02WP019

1100

VD4H747

SDG No: MAINE4217

Dilution Factor:

Lab File ID:

Lab Sample ID: 9618907

Date Received: 12/06/96

Date Analyzed: 12/12/96

Soil Aliquot·Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

SAS No:

(mm)

(UL)

FORM I VOA

COMPOUND

Case No:

ID:0.53

5.0 (g/mL) ML

LOW(low/med)

CAS NO.

Level:

% Moisture: not dec.

Lab Code: EAENG

Lab Name: EA LABS

GC Column:RTX1

Soil Extract Volume: .---

Sample wt/vol:



-----------------TPH_________________________ I

Contract:

1A; .
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Matrix: (soil/water)WATER

~mPle wt/vol:. 5.0 (g/mL)

Level: (low/med) LOW

I Moisture: not dec.

3/90

EPA SAMPLE NO.

14

FF02WP020

SDG No: MAINE4217

Lab Sample 10: 9618908

VOA

SAS No:

ML Lab File 10: VD4H745

Date Received: 12/06/96

Date Analyzed: 12/12/96

Dilution Factor: 1

Soil Aliquot ·Volume:· (uL)

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

(nun)

(uL)

FORM I

COMPOUND

10:0.53

Case No:

CAS NO.

Name: EA LABS

Code: EAENG

[
Column:RTX1

il Extract Volume:

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

I
I
Lab

t b



-----------------TPH _

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

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

I
I
I
I
I

(uL) I
Q

3/90

EPA SAMPLE NO.

12

"FF02WPRB1

VOA

SAS No: SDG No: MAINE4217

Lab Sample ID: 9618910

Lab File ID: VD4H726

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor: 1

Soil Aliquot Volume:
;

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

Contract:

ML

(rom)

(uL)

FORM I

COMPOUND

ID:0.53

CAS NO.

Lab Name: EA LABS

Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1

Soil Extract Volume:



SOG No: MA1NE421i

Contract:

lA,
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

I
I
Lab

t b

Name: EA LABS

Code: EAENG Case No: SAS No:

EPA SAMPLE NO.

VBLKl

Lab Sample ID: VB612112

Date Received: / /

Date Analyzed: 12/11/96

Matrix: (soil/water)WATER

~mPle wt/vol: 5.0 (g/mL) ML

Level: (low/med) LOW

I Moisture: not dec.

Lab File ID: VD4H711

-----------------TPH,~--~-------------------

~ Column:RTX1

l6il Extract Volume:

FORM I

, Soil Aliquot 'Volume: ' _

CONCENTRATION UNITS
(ug/L or ug/Kg)' ug/L

(UL)

1

lu

3/90

10

Dilution Factor:

VOA

(rom)

(uL)

.
COMPOUND

1D:0.53

CAS NO.I
I
I
I
I
I
I
I,'

I
I
I
I
I



lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

VBLK2
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: MAINE4217

Matrix: (soil/water) WATER Lab Sample ID: VB612121

Date Received: / /

Date Analyzed: 12/12/96

VD4H739

------------~----TPH ~_

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

I
I
I
I
I

(uL)1

1

Q

Iu

3/90

10

Dilution Factor:

Lab File ID:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

FORM I

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTXl ID:0.53 (nun)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



SDG No: MAINE4217

Contract:

1A·
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

I
I
Lab

lab
Name: EA LABS

Code: EAENG Case No: SAS No:

EPA SAMPLE NO.

·VBLK3

(g/mL)

Date Analyzed: 12/13/96

Lab Sample 10: VB612132Matrix: (soil/water)WATER

lamPle wt/vol: 5.0

...evel :. (low/med) LOW

• Moisture: not dec. ---

ML Lab File 10:

Date Received:

VD4H755

/ /

-----------------TPH ~ ~ _

. (uL)

1

Q

Iu

3/90

10

Dilution Factor:

Soil Aliquot· Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

(rom)

(UL)

FORM I

COMPOUNDCAS NO.I- .
1
I
I
I
I
I
I
I
I
I
I
I

Ic Column:RTX1

oil Extract Volume:



C. TPH-FUEL OIL

I
I
I
I
I'
I
I
I
I·
I
I
I
I
I
I
I
I
I
I



I i.:

I
I 1

TOTAL PETROLEUM HYDROCARBONS
ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

1 LtmPle wt/vol:

Level: (low/med)

~Moisture: N/A

Jib Name: EA LABORATORIES

ljb ~ode: EAENG

~trlx: (soil/water)

I
I
I
1,

-------------_.,

Lab Sample ID: 9618892

Date Sampled: 12/05/96

Date Rec·eived: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/06/97

Dilution Factor: 1pH:

WATER

I
I

:NASB-FF-02-WP001,
1 . . .

Contract: BRUNSWICK

LOW

ME4.1.25

N

~thod:

A ·Cleanup:

I ANALYTE
CONCENTRATION

(ug/L) Qualifier
-_ _-_._--------_._--------------_ .._------------------_._---------

1',:1 :: ::'TPH AS ME DRO 750
1_ ___ , -, . .._1

I
I
I
I
I
I
I

IJI Concentration below detection limit

I
I

FORM I TPH 1/92 Rev.



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

I
I
I
1
I____ I

"':.,-

. 1

12/05/96

12/06/96

96·18893

1/92 Rev.

Qualifier
------------

I
I
I
I
I_____ I . _

CLIENT SAMPLE NO.

67.0

Date Received:

Lab Sample ID:

Date Sampled:

Dilution Factor:

Date Extracted: 12/12/96

Date Analyzed: . 01/06/97

CONCENTRATION
(ug/L)

pH:

WATER

LOW

FORM I TPH

1 L

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET _. . . _
I
I

:NASB-FF-02-WP003
II ._.._..... .

Contract: BRUNSWICK

ANALYTE

ME4.1.25

N/A

N

TPH AS ME DRO

1
I
I
I
I1 , _

Matrix: (soil/water)

--_.__... _--

Method:

Lab Name: EA LABORATORIES

Lab Code: EAENG

Sample wt/vol:

Level: (low/med)

GPC 'CI anup:

% Moisture:

U Concentration below detection limit



'"

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET
CLIENT SAMPLE NO.

1 L

jib Name: EA LABORATORIES

I'
I
t
I
I
I'

Lab Sample ID: 9618894

Date Sampled: 12/05/96

Date Rec'eived: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/06/97
...'-

Dilution Factor': 1

I
I

:NASB-FF-02-WP005
I
I~ __-

BRUNSWICK

pH:

WATER'

Contract:

LOW

M.E4.1.25

N/A

N

~b ~ode: EAENG

~trlx: (soil/water)

tmple wt/vol:

Level: (low/med)

,JMoisture:

l thOd:

C 'Cleanup:

I ANALYTE
CONCENTRATION

(ug/L) Qualifier

U

I
I
I
I
I_1 _

50

I
I
I .
I
I_____._-c-__ I _. _

TPH AS ME DRO

-_....-_..._.__._---------------_._----_..._-_._--------_•..._._----------

11
I1 -

I
I
I
I
I
I
I

ulconcentration below detection limit

I
I

FORM I TPH 1/92 Rev.



U Concentration below detection limit

I
1

Lab Name: EA' LABORATORIES :NASB-FF-02-WP006
I1 -

Lab Code: EAENG Contract: BRUNSWICK

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

1
I
I
I
1__ I

1/92 Rev.

12/05/96

U

12/06/96

9618895

Clualifier

---------
CLIENT SAMPLE NO.

50

Lab Sample ID:

Date Sampled:

Date Received:

Date Extracted.:

Date AnalyzE!Ct:

1
1
I
I
I_---'--,-- I __

CONCENTRATION
(ug/L)

; .'
'","" ;". ~!.•

FORM I TPH

WATER

LOW

1 L

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ME DRO

ANALYTE

N/A

N

ME4.1.25

TPH AS

-_._---------_.-------,-_._-_._----------_.

Method:

Matrix: (soil/water)

Level: (low/med)

GPC Cl anup:.

Sample wt/vol:

% Moisture:



I,
•1,-,

12/05/96

12/06/96

12/12/96

9618896

CLIENT SAMPLE NO.

Date Rec·ei ved:

Date Extracted:

Date Sampled:

Lab Sample ID:WATER

LOW

1 L

N/A

I
I

~ Code: EAENG

~trix: (soil/water)

~Ple wt/vol:

Level: (low/med)

~oisture:

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

Jib Name: EA LABORATORIES 1~-A-S-B--F-F---0-2---WP010
1,-----_..---_._----_...

Contract: BRUNSWICK

I hOd :

·Cleanup:

ME4.1.25

N pH:

. ;.

Date Analyzed: .01/06/97'
-.;..

.• -' ...... 1

Dilution Factor: i

_._....__....__.-_.._----------
I
I
I
1

•___ I

u

Qualifier

~O

CONCENTRATION
(ug/L)

,
I
1
I

, "I
_____ , ------ 1 _

--_.._-------------
ANALYTE

TPH AS ME DRO
------.-------.-----

I
I
I
I
I
I

.,

I

11,
1 -

I

ul Concentration below detection limi t

I
I

FORM I TPH 1/92 Rev.



I
I
I
I.
I
I
I.
I
-I
I
I
I
I
I
I
I
I
I
I

Qualifier
-----------

CLIENT SAMPLE NO.

I
I
I
I
I I___ I •__ 1

1/92 Rev.

150

Lab Sample ID: 96'18897

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

D~te Analyzed: 01/06/97 .. ~

, .~...
;.,. ~';'

Dilution Factor: 1

CONCENTRATION
(ug/L)

I
1
I
1
I
I ._--,--

pH:

WATER

LOW

1 L

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ME4.1.25

ANALYTE

N/A

N

FORM I TPH

~ Concentration below detection limit

Matrix: (soil/water)

Method:

TPH AS ME ORO

GPC 'Cleanup:

Sample wt/vol:.

% Moisture:

----------_._-----_.
I
I

Lab Name: EA LABORATORIES :NASB-FF-02-WP008
II __

Lab Code: EAENG Contract: BRUNSWICK

, Level: (low/med)



1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

1 L

N/A

12/05/96

12/12/96

12/06/96

9618898

CLIENT SAMPLE NO.

Lab Sample 1D:

Date Sampled:

Date Received:

Date Extracted:.

I
I

:NASB-FF-02-WP009
1I . . _

BRUNSWICK

WATER

LOW

Contract:

Name: EA LABORATORIES

Lr ~ode: EAENG

MatrIX: (soil/water)

'3tPle wt/vol:

Level: (low/med)

%iOisture:

Mlhod :

G Cleanup:

ME4.1 .25 .

N pH:

Date Analyzed: 01/06/97

Oi lution Factor: . 1

Qualifier
CONCENTRATION

(ug/L)

I I I
I I I

: 50: U :
I I 1____ I 1 ._-'--_1 .'

ANALYTE

ME DROTPH AS

I
-_...._-----_...._-----------_..~-

11
1
1_-,--

I
I

·1
I
I
I
I

'Jlconcentration below detection limit

I
I

FORM I TPH 1/92 Rev.



1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

Contract: BRUNSWICK

FORM I TPH

U Concentration below detection limit

I
I
I
I
I
I·
I:
I
I
I
I
I
I
I
I
I
I
I
I

. 1

12/05/96

12/06/96

961.8899

Qualifier

CLIENT SAMPLE NO.

400

1/92 Rev.

Dilution Factor:

Date Sampled:

Date Received:

Date Analyzed: 01/06/97

Lab Sample ID:

Date Extracted~ 12/12/96

--_.._------
I
I
I
I
I..__.__ 1 _. _

I
I
I
I

1 I1 . • •. ._ I

1
1

:NASB-FF-02-WPXD1

CONCENTRATION
(ug/L)

I
1
I
I
II ..,--_.

. pH:

WATER

ME4.1.25

LOW

1 L

ANALYTE

N/A

N

TPH AS ME DRO
I
I
I
1
11 __• _

Method:

Matrix: (soil/water)

GPC Cleanup:

Level: (low/med)

Lab Name: EA LABORATORIES

Lab Code: EAENG

% Moisture:

Sample wt/vol:



1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANAL YSIS DATA SHEET _
I
I

:NASB-FF-02-WP011
II _

Contract: BRUNSWICK

Name: EA LABORATORIES

12/05/96

12/06/96

12/12/96

96"18900

Date Received:

Lab Sample 10:

DateExtracted~

Date Sampled:

WATER

. LOW

1 L

N/A

~ Code: EAENG

Matrix: (soil/water)

fnPle wt/vol:

Level: (low/med)

~oisture:

I
I
1,

Dilution Factor:· 1

Date 'Analyzed: 01/06/97Mr: hod :

G~C 'Cleanup:

I

ME4.1.25

N

ANALYTE

pH:

CONCENTRATION
(ug/L) Qualifier

TPH AS ME ORO 220
I
I
I
I
1

_1 -

----_._--------_._-----_._----_.-
I
1
I
1

I I__ I ..._-'- 1

11
II .. .

I
I
I
I
I
I
I

ulconcentration below detection limit

I
I

FORM I TPH 1/92 Rev.



1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET . .

TPH AS ME DRO

ANALYTE

FORM I TPH

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

I
I
I
I
I. ._1

I I
I I
I I
I I
I I_I~ I

1/92 Rev.

Qualifier

Lab Sample ID: 9618901

Date Sampled: 12/05/96

Date Rec'eived: 12/06/96

Date Extracted.: 12/12/96

Date Analyzed: 01/07/97

Dilution Factor: 1

390

CONCENTRATION
(ug/L)

pH:

WATER

I
I

lNASB-FF-02-WP012
II .. ..... _

Contract: BRUNSWICK

LOW

ME4.1.25

1 L

N

N/A

U Concentration below detection limit

Method:

Mat r i x: (soi l/water )

GPC Cleanup:

Level: (low/med)

Lab Code -: EAENG

% Moisture:

Sample wt/vol:

Lab Name: EA LABORATORIES



1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANAL YS IS DATA SHEET .__. . ... _

I
I
I·

Lab

.~

Name: EA LABORATORIES

Code: EAENG

I
I

:NASB-FF-02-WP013
1
1 __-

Contract: BRUNSWICK

1
1
I
I
I._--,

Qualifier

3100

Lab Sample ID: 9618902

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyz~d: 01/07/97

Dilution Factor: 1

CONCENTRATION
(ug/L)

1
1
1
I
1 1I 1 __

.--------~-----------_.__.

pH:

WATER

LOW

1 L

ANALYTE

ME4.1.. 25

N

Lave I : (low/med)

%~oisture: N/A

MthOd :

GPC Cleanup:

I
:1....---·__·_-----------------------
I TPH AS ME DRO
1

1
--.----------..-----

I
I
I
I
I
I

Matrix: (soil/water)

s!nPle wt/vol:

ulconcent'fation below detection limit

I
I

FORM I TPH 1/92 Rev.



1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET ._. ..
I
I

Lab Name: EA LABORATORIES :NASB-FF-02-WP014
II . _

Lab Code: EAENG Contract: BRUNSWICK

Matrix: (soil/water) WATER Lab Sample ID: 9618903

I
I
·1
I'
I
I'
I'
I
I
I
I
I
I
I
I
I
I,
I
I

. 1

1/92 Rev.

I
I
I
I
I._-_.__ .

Qualifier

Date Received: 12/06/96

Date Sampled: 12/05/96

Dilution Factor:

Date Extracted~ 12/12/96

Date Analyzed: 61/07/97

CONCENTRATION
(ug/L)

pH:

ANALYTE

ME DRO

N

t I
I I

: 62:
I I._--,- . . I . I

TPH AS

FORM I TPH

-_..__._...__..._-_..._-.._--_._._--------- --
I
I
I
I
I
I ._

~ Concentration below detection limit

Method: ME4.1.25

Level: (low/med) LOW

Sample wt/vol: 1 L

GPC Cleanup:

% Moisture: N/A



I
1
I
1
I-- 1

CLIENT SAMPLE .NO~

Lab Sample ID: 9618904

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/07/.~7

Dilution Factor: 1pH:

WATER

I
I

:NASB-FF-02-WP015
II .. _

Contract: BRUNSWICK

LOW

1 L

ME4.1.25.

N

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

Jib Name: EA LABORATORIES

Ib Code: EAENG

Matrix: (soil/water)

Imple wt/vol:

I
I

1t~Od:

GPC Cleanup:

I
lovel: (low/med)

Moisture: N/A

1/92 Rev.

Qualifier
CONCENTRATION

(ug/L)

FORM I TPH

.ANALYTEI
11······----·-···---··-T-P:-····:·:--M-E-~:~.. ----·--··-·--·--·--------6-6-------1---------

I I II . .__._. . I . I

I
I'
I
I
I
I
I
JI Concentration below detection limit·

I
I
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aualifier

I
I
I
I

I 11 1

CLIENT SAMPLE NO.

Lab Sample ID: 9618905

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/07/97

Dilution Factor: 1

50

CONCENTRATION
(ug/L)

I
I
I
1
I
1_

pH:

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

N

FORM I TPH

U Concentration below detection' limit

Method: ME4.1.25

TPH AS ME DRO

Matrix: (soil/water) WATER

GPC Cleanup:

Sample wt/vol: 1 L

---_._-_..._.--------_._-------_.
I
1

Lab Name: EA LABORATORIES :NASB-FF-02-WP016
II . .. . ..

Lab Code: EAENG Contract: BRUNSWICK

Level: (low/med) LOW

% Moisture: N/A
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I
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aualifier

CLIENT SAMPLE NO.

Lab Sample' 10: 96'18906

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/07/97

Dilution Factor: 1

CONCENTRATION
(ug/L)

I
I

:NASB-FF-02-WP018
II _

BRUNSWICK

pH:

WATER

LOW

Contract:

1 L

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET ._

ANALYTE

ME4.1.25

N/A

N

Name: EA LABORATORIES~Ib

-I

I

I
11····_··..···- TP:--'::---'-~E-~-RO ---··---------..------------·--5:--·---·-·;----·--:---·------
I I II ._._. . .____ I . I _

I
I
I
I
I'
I,'
I

T~Od:

GPC Cleanup:

t Code: EAENG

Matrix: (soil/water)

tmPle wt/vol:

Level: (low/med)

J~oisture:

IU Concentration below detection limit

I
I

FORM I TPH 1/92 Rev.



1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANAL YS I S DA TA SHEET _. ..__. . ...__

FORM I TPH

U Concentration below detection limit

I
I
I
I
I
I'
I
I
I
I
I
I
I
I
-I
I
I
I
I

I
I
I
I
I

._1

Oualifier

1/92 Rev.

210

I
I
1
I

I I___. . - I _. . I

Lab Sample ID: 9618907

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/07/97

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

WATER

I
I

:NASB-FF-02-WP019
II . _

Contract: BRUNSWICK

ME DRO

1 L

LOW

ANALYTE

ME4.1.25

N/A

N

TPH AS

I
I
I
I

I II • • • • 1 _

Matrix: (soil/water)

Method.:

Lab Name: EA LABORATORIES

GPC Cleanup:

Lab Code: EAENG

Level: (low/med)

Sample wt/vol:

% Moisture:



· t' ;

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANAL YS I S DATA SHEET _. . . ._

Code: EAENG Contract:

Name: EA LABORATORIES

rvel: (low/med)
I )

o Moisture: N/A

Qualifier'

I
I
I
I
I

._------------_._---------,

Lab Sample ID: 9618908

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/07/97

Dilution Factor: 1

CONCENTRATION
(ug/L)

I
I

:NASB-FF-02-WP020
I,---

BRUNSWICK

pH:

WATER

LOW

1 L

ME4.1.25

ANALYTE

N

Matrix: (soil/water)

Imple wt/vol:

I
I

~ab
tb

'IthOd:

GPC Cleanup:

I

1/92 Rev.FORM I TPH
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I I I

i TPH AS ME DRO : 50: U . :
I I I I
._.•._.__.__. .. .. ,-_._ _ _. I . ._ I :- .__..__ I

I
I
I
:1'

I
I
JI Concentration below .detection limit

I
I
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: TPH AS ME DRO 50 .: U :
I I I II . . ._.••_._._. . 1 .__._. ._. I •. ...•_ I

._-_...._-----------_..._-------_._-------_._------_.---_._--------------

U Concentration below detection limit

I
I
I
'I
I
'I
I
I
I
I
I
I
I
I,

I
I
I
I
I

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.
._---.- _..- --_.._---_.__._-_._ _--_ _.---

Lab Sample. ID: 9618910

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/07/.97-

Dilution Factor: 1

I
I
I
I

I I1 ..__._•..._. 1

lNASB-FF-02-WPRBl

CONCENTRATION
(ug/L)

pH:

FORM I TPH

WATER

Contract: BRUNSWICK

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

N

_....._-----

Method: ME4.1.25

Matrix: (soil/water)

GPC Cleanup:

Sample wt/vol: 1 L

Level: (low/med) LOW

Lab Code: EAENG

% Moisture: N/A

Lab Name: EA LABORATORIES



1
TOTAL PETROLEUM HYDROCARBONS CLIENT' SAMPLE NO.

ANAL YS I S DATA SHEET ..... . . ._._. _
I I
I I

Name: EA LABORATORIES :TB612121 :
I II _ .. ._. . I

1 L

Lab Sample 10: TB612121

Date Sampled: N/A

Date Received: N/A

Date Extracted: 12/12/96

pate Analyzed: 01/06/97

Dilution Factor: 1pH:

WATER

Contract: BRUNSWICK

LOW

ME4.1.25

N/A

N

_thod:

!>c Cleanup:

Ifb Code: EAENG

~~tr ix:. (soil/water)

fmple wt/vol:

Level: (low/med)

I Moisture:

U

Qualifier

I
I
I
I
I I___ I I

1/92 Rev.

--_._---_.__._--

50

CONCENTRATION
(ug/L)

I
I
I
I
I, 1-

FORM I TPH

ANALYTE

ME OROTPH AS

I
---_._.._---

I'I ._.__" .....__.

I;
I
I
I
,I
II

I
41 Concentration below detection limit

I
I



Note: BioRenewal is instituting a new reporting fonnat based on changes in the Standard Nutrient Panel, requests for more
natural attenuation data, as weIl as comments from our clients. We appreciate your suggestions and are always wiIling to
implement them whenever possible. Please call either myself or Lori Graham with any questions about the new reporting fonnat.

BioRenewal
Technologies, Inc.

.'--:

NOTICE: This facsimile is intended only for the
addressee shown belOw and mgy contain
confidential or priyileged information. If the
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.

"':;':Fi!i
.IDmr~·~ff>~.~_th1~transmission,
1pM8i~I>lV>~O .. :;: .

: ~. ~ ~

September 10, 1996
10

Analytical results
Invoice
Chain-of-custody

Curt Varner
EA Engineering
914/565-8100
914/565-8203

Allen Price
BioRenewal Technologies, Inc.
608/ 276-8980
608/ 273-6989

Enclosures:

Facsimile Cover Sheet

Comments:

Date:
Pages (incl
cover):

From:
Company:
Phone:
Fax:

To:
Company:
Phone:
Fax:

Dear Mr. Varner:

This report presents the results from Comparative Enumeration Assays and chemicaVnutrient analyses
performed on 18 sQU samples we received on 8/11/96 and 8/12/96 in connection with the NASB, Maine
site (project number 29600.35.3628). The invoice and chain-of-custody for this 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 enur:nerating
the "degrader" microbial populations. Samples were received on ice.

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.

;;;J4aJl
Wm. Allen Price II
Manager, Laboratory Services

I
I
I

I

I

I
I
I

I

I
I,
I

·1
I

The Faraday Center. 2800 South Fish Hatchery Rd • Madison. WI 53711. (608) 276-8980. Fax: (608) 273-6989



BioRen wal Technologies, Inc.
Bio-Analytical Summary Report

Job Code: AUN
I
I

Section I - Summary of Bioremediation Data

Nutrient/physical factors are as suggested by Wisconsin DNR guidelines for site characterization requirements for natural biodegradation.
Microbial factors are shown according to bi~ngineering norms.

Site Information

Site Name
Location
Consultant
Proj. Contact
Project Ref 10
Contaminant

NASS Fuel Farm
NASS, ME
EA Engineering
Curt Varner
#29600.35.3628
kerosene

Date received
Date of this report
SioRenewal Job Code

Number of soil samples
Number of gw samples

9-Aug-96
9-Sep-96
AUN (1 of 3)

o
18

I
I
I
I

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time. I
I
I

>10%

%A1r.filled

pore space

25-85%

% molsturel .
SWHCC:P

<120
C:N
<40>1.5%

%TONI

%OMpH

5.5-8.5
Active

>1E+03

Soil microbial

populations:

Exceeds nonn for;

Passive

>1E+06

WP-002

WP-003

WP-001

Sample 10

WP-004

WP~005

WP-006

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time. I

I
'1

i The nutrient/physical parameters summarized abovefor unsaturated zone soils, reflect suggested minimum Wisconsin DNR " site characterization requirements for i
[natural biodegradation projects" as presented on pp. 6-10 in Naturally Occurring Biodegradation as a Remedial Action Option for Soil Contamination:/nterim Guidance I

:(Revised) dated August 26. 1994. BioRenewal stresses that these "suggested guidelines" are only intended to provide a working frame of reference for
I evaluation. Each site is unique and requires professional judgement in order to select an appropriate remedial design. We provide this information in recognition
:that our clients need to work within the guidelines suggested by the state. Further, we hope this will facilitate continued evolution of a working framework for
evaluating sites as to the potential for bicremediation whether through site augmentation or natural attenuation.

WP-008

WP-009

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time. I
I
I

./ = Sample meets guideline.

X =Sample does not meet guideline.

Blank = Below detection limit, not applicable. or not available for that sample. I
NOTES: 1) Microbial population levels in soils generally accepted as potentially adequate to support natural biodegradation. These levels are based on

bio-engineering norms and not WDNR guidelines.

2) Microbial popUlation levels in soils generally accepted as minimum to serve as an "inoculum" for implementing active bioremediation strategies.

3) See page 7 and 10, WDNR.

4) See pages 8 and 10, WDNR. Total Organic Nitrogen (calculated from TKN minus ammonium nitrogen) divided by % organic matter.

5) See pages 8 and 10. WDNR.

6) See pages 8 and 10, WDNR.

7) See page 6 and 10, WDNR. The suggested optimum range is 50-80% (p. 6).

8) See page 8 and 10, WDNR. WDNR suggests a minimum air-filled porosity in soil of 10% is necessary for adequate oxygen diffusion in the

soil gas to support biodegradation.

I
I
I
I

Page 1 of 3 EAOBAUN1.XLS

I



Marginal inoculum = Degrader populations below 1.0E+03 are indicative of severe limitations. Substantial augmentation of site conditions will likely be required to
attain adequate cell mass to attain measurable biotransfonnation rates.
Inoculum levels =Degrader populations between 1.0E+03 and 1.0E+06 are amenable to site augmentation, but are generally insufficient to attain adequate •
biotransfonnation without site augmentation.. .
Active degradation levels =Degrader populations greater than 1.0E+06 are generally of sufficient magnitude to support measurable biotransfonnation without site
augmentation. However, site augmentation may still be required to attain desireable rates oftransfonnation due to specific site conditions.

EAOBAUN 1.XLS

Job Code: AUN

All values in cfulml*
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Low and high indicate 95% confidence range

1.0E+01 1.0E+02· 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09

Low and high indicate 95% confidence range

1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09

Page 2 of 3

• cfu/ml =colony forming units per ml of groundwater

•• DOF = Degrees of freedom ,is number of replicates minus one. This parameter is used in calculation of 95% confidence intervals.

Assay conditions
Degrader Media Temp. Growth DOF- Percent

Sample 10 Carbon source % Carbon (vlv) (Celcius) Conditions Total Degrader Degraders

WP-001 kerosene 1.0 22 .Aerobic 4 4 48%
WP-002 kerosene 1.0 22 Aerobic 4 4 77%
WP-003 kerosene 1.0 22 Aerobic 9 9 63%
WP-004 kerosene 1.0 22 Aerobic 4 4 119%
WP-005 kerosene 1.0 22 Aerobic 9 4 105%
WP-006 kerosene 1.0 22 Aerobic 4 4 41%
WP-008 kerosene 1.0 22 Aerobic 4 4 46%
WP-009 kerosene 1.0 22 Aerobic 4 4 134%

BioR newal Technologies, Inc.
Sio-Analytical Summary Report

Section II - Microbial Data Summary

Groundwater Samples
Total populations

(

Sample 10 Mean Low High

WP-001 6.0E+05 5.3E+05 6.8E+05

WP-002 3.2E+05 2.7E+05 3.8E+05

WP-003 1.5E+06 1.3E+06 1.6E+06

WP-004 5.3E+04 4.6E+04 5.9E+04

WP-005 7.1E+05 6.4E+05 8.0E+05

WP-006 1.6E+06 1.5E+06 1.8E+06

WP-008 4.9E+05 4.3E+05 5.6E+05

WP-009 3.2E+05 3.0E+05 3.3E+05

Groundwater Samples
Degrader populations

Sampl 10 Mean Low High

WP-001 2.9E+05 2.4E+05 3.4E+05

WP-002 2.5E+05 2.3E+05 2.6E+05

WP-003 9.2E+05 8.4E+05 1.0E+06

WP-004 6.3E+04 5.6E+04 7.0E+04

WP-005 7.5E+05 6.7E+05 8.3E+05

WP-006 6.8E+05 6.5E+05 7.0E+05

WP-008 2.2E+05 2.1E+05 2.4E+05

WP-009 4.2E+05 4.0E+05 4.5E+05

Marginal inoculum

Inoculum levels

Active degradation levels

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



BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Job Code: AUN
I
I

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

l§'~:i~~:~!;'~::~~~!!:~~;~::!~:~~~:~:~~!:~~~:::::::::::::::::::::::::::::::::::::::::~:;~::::::::::::::::~:;~:::::::l
fy'y'!~..g~P.~: ..~.~~.~r.~.I ..!3~~~~r.~~~ f?~!~~ : ~9. ~.?q .)
\~.~~:!..~~9.~!:':!y. ..~f.~~.i.~~~~~ f?~!~~: § ~9. j

• NH4-N : 0 Avail. P I

I
I
I
I
I
I

I
I

I
I
I

10000 100000

Log ppm

100 100010

~TKN
1 •

! ~ TOe
I

Section III - Nutrient Conditions

Standard Nutrient Panel
0

Sample 10 TOC· TKN NH4-N Avail.P

. WP-001 85 9.1 <0.1 <0.1

WP-002 150 20.9 1.0 0.2

WP-003 350 35.4 1.0 0.4

WP-004 73 2.5 1.7 <0.1

WP-005 28 3.2 1.5 <0.1

WP-006 46 6.9 0.3 '<0.1

WP-008 33 2.8 1.0 <0.1

WP-009 16 1.2 <0.1 <0.1

* Total Organic Carbon

Other Analyses and Calculations

% Organic· Calculated Ratios Avail. Total CEC
Sample 10 Matter TON- C:N C:P pH S04-S N03-N K Fe meql100g

WP-001 nfa 9.1 9 nfa 6.2 38.0 <0.1 NR NR NR
WP-002 nfa 19.9 8 750 5.7 60.0 2.2 NR NR NR
WP-003 nfa 34.4 10 875 5.1 10.0 2.2 NR NR NR
WP-004 nfa 0.8 91 nfa 5.4 <1.0 3.3 NR NR NR
WP-005 nfa 1.7 16 nfa 5.6 33.0 <0.1 NR NR NR
WP-006 nfa ~ 6.6 7 nfa 5.6 7.5 <0.1 NR NR NR
WP-008 nfa 1.8 18 nfa 6.3 120.0 <0.1 NR NR NR
WP-009 nfa 1.2 13 nfa 6.3 80.0 29.0 NR NR NR

Sources: Naturally Occurring Biodegradation as a Remedial Action Option for Soil Contamination: Interim Guidance (Revised), 1994.

In-situ Bioremediation: When Does it Work?, B. Rittman, Ed.. National Academy of Sciences, 1993. p 117.

=Estimated % organic matter - See Methods... =Total Organic Nitrogen (Calculated as Total Kjeldahl Nitrogen (TKN) minus ammonium nitrogen).

NR =Not requested.

nJa =Not applicable.

Page 3 of 3 EAOBAUN1.XLS
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I
Job Code: AUNBioRenewal Technologies, Inc.

I Bio-Analytical Summary Report

-------~------~---
Site Information

I Site Name
Location
Consultant

I Proj. Contact
Project Ref'IO
Contaminant

NASB Fuel Farm
NASB, ME
EA Engineering
Curt Varner
#29600.35.3628
kerosene

Date received
Date of this report
BioRenewal Job Codri

Number of soil samples
Number of gw samples

9-Aug-96
9-Sep-96
AUN (2 of 3)

o
18

pore space

>10%

% Air-fliled% moisture I

SWHC

25-85%
C:P

<120
C:N
<40

%TONI

'%OM

>1.5%
pH

5.5-8.5
I Sampi 10

I Section I - Summary of Bioremediation Data

Nutrient/physical factors are as suggested by Wisconsin DNR guidelines for site characterization requirements for natural biodegradation.I Microbial factors are shown according to bio-engineering norms.

Soil microbial

populations:

Exceeds noun for:

Passive Active

>1E+06 >1E+03

WP-007

I WP-010

WP-011

Gl,Iidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time.

WP-012

I WP-013

WP-015

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater atthis time.

Guidelines not applicable for groundwater at this time.

WP-018I WP-14

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time.

(
= Sample meets guideline.

x = Sample does not meet guideline.

Blank = Below detection limit, not applicable, or not available for that sample.I

The nutrienVphysical parameters summarized abovefor unsaturated zone soils, reflect suggested minimum Wisconsin ONR " site characterization requirements for

I .natural biodegradation projects" as presented on pp. 6-10 in Naturally Occurring Biodegradation as a Remedial Action Option for Soil Contamination: Interim Guidance i
(Revised) dated August 26. 1994. BioRenewal stresses that these "suggested guidelines" are only intended to prOVide a working frame of reference for I

.evaluation. Each site is unique and requires professional judgement in order to select an appropriate remedial design. 'W~ provide this information in recognition 'I'
that our clients need to work within the guidelines suggested by the state. Further, we hope this will facilitate continued evolution of a working framework for .I evaluating sites as to the potential for bioremediation whether through site augmentation or natural attenuation. . '1

./

I
I
I

NOTES: 1) Microbial population levels in soils generally accepted as potentially adequate to support natural biodegradation. These I.evels are based on

biCH!ngineering norms and not WONR guidelines.

2) Microbial population levels in soils generally accepted as minimum to serve as an "inoculum" for implementing active bioremediation strategies.

3) See page 7 and 10. WONR.

4) See pages 8 and 10, WONR. Total Organic Nitrogen (calculated from TKN minus ammonium nitrogen) divided by % organic matter.

5) See pages 8 and 10, WONR.

6) See pages 8 and 10, WDNR.

7) See page 6 and 10, WONR. The suggested optimum range is 50-80% (p. 6).

8) See page 8 and 10, WONR. WONR suggests a minimum air-filled porosity in soil of 10% is necessary for adequate oxygen diffusion in the

soil gasto support biodegradation.

I
I

Page 1 of 3 EAOBAUN2.XLS



Marginal inoculum =Degrader populations below 1.0E+03 are indicative of severe limitations. Substantial augmentation of site conditions will likely be reqUired to
attain adequate cell mass to attain measurable biotransformation rates.
Inoculum levels =Degrader populations between 1.0E+03 and1.0E+06 are amenable to site augmentation, but are generally insufficient to attain adequate
biotransformation without site augmentation.
Active degradation leve.ls =Degrader populations greater than 1.0E+06 are generally of sufficient magnitude to support measurable biotransformation without site
augmentation. However. site augmentation may still be required to attain desireable rates of transformation due to specific site conditions.

I
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I
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Job Code: AUN

All values in cfWml*

Low and high indicate 95% confidence range

1.0E+01 1.0E+02 1.0E+03 1.0E+04· 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09

Low and high indicate 95% confidence range

1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09
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• cfu/ml =colony forming units per ml of groundwater

•• DOF =Degrees of freedom is number of replicates minus one. This parameter is used in calculation of 95% confidence intervals.

Assay conditions

SioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Section" - Microbial Data Summary

Groundwater Samples
Total populations

Sample ID Mean Low High

WP-007 3.0E+05 2.5E+05 3.6E+05

WP-010 1.4E+05 1.3E+05 1.6E+05

WP-011 8.7E+04 7.8E+04 9.8E+04

WP-012 4.7E+05 4.2E+05 5.4E+05

WP-013 8.9E+04 8.0E+04 9.9E+04

WP-015 3.3E+04 2.8E+04 3.9E+04

WP-018 3.2E+05 2.7E+05 3.7E+05

WP-14 8.9E+05 8.0E+05 ·9.9E+05

Groundwater Samples
Degrader populations

Sample ID Mean Low High

WP-007 1.0E+05 9.3E+04 1.1E+05

WP-010 1.9E+05 1.8E+05 2.0E+05

WP-011 1.6E+05 1.4E+05 1.7E+05

WP-012 4.5E+05 3.9E+05 5.1E+05

WP-013 8.8E+04 7.9E+04 9.6E+04

WP-015 1.1E+05 9.6E+04 1.2E+05

WP-018 2.2E+05 1.8E+05 2.6E+05

WP-14 1.1E+06 9.7E+05 1.2E+06

Marginal inoculum

Inoculum levels

Active degradation levels

Degrader Media Temp. Growth DOF** Percent

Sample ID Carbon source % Carbon (vtv) (Celcius) Conditions . Total Degrader Degraders

WP-007 kerosene 1.0 22 Aerobic 9 9 34%

WP-010 kerosene 1.0 . 22 Aerobic 9 4 133%

WP-011 kerosene 1.0 22 Aerobic 9 4 180%
WP-012 kerosene 1.0 22 Aerobic 9 4 94%

WP-013 kerosene 1.0 22 Aerobic -9 4 99%

WP-015 kerosene 1.0 22 Aerobic 9 4 320%
WP-018 kerosene 1.0 22 Aerobic 8 4 69%
WP-14 kerosene 1.0 22 Aerobic 9 4 121%
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Job Code: AUN

Secticm III - Nutrient Conditions

WP-14 130 1.6
• Total Organic Carbon

Other Analyses and Calculations

100000100001000

• NH4-N 0 Avail. P I

Log ppm

10010

~ TKNj ~TOC
I

, I ,
I

1¥k;~J&!~:ntff;'{:t$#~11 11

II III I IIIIIIII I IIIIIII1
1~.i\!'m:S'j!;.~~W:l1\iW~~1111

1IIII 1 III11111 I 11111111."

f.llfu'·':'i;'%:P~'''''{'''''E\j'4~1111 111\1'7 ~~~rTr~'~

dlill
~IIIIIIIII ,

~V"~""""kW'""Ii1¥j1*-~11 1'11111 I1II I~"jirrllri<rrrlllrri III illl I

i~~n)nl~ri'i IIII111 111111111 II
t:?'i

T "':0ii-"i:11
11/11111 I1I1II111

II\,.7'(flllmr:<
II

o

0.3

<0.1"

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

Avail. P

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

3.9

3.4

1.2

0.8

NH4-N

<0.1

<0.1

<0.1

<0.1

7.1

2.7

6.8

6.8

TKN

24.5

14.8

10.064'

51

46

37

130

310

180

TOC"

Standard Nutrient Panel

WP-007

I
WP-010

I WP-011

I WP-012

I WP-013

I WP-015

I
WP-018

I

I
I Sample 10

I
Sample 10

WP-007

WP-010

% Organic·

Matter

nfa

nfa

6.0

3.2

Calculated Ratios

C:N C:P

6 nfa

16 nfa

pH

5.6

4.8

S04-S

2.5

40.0

NO~

<0.1

<0.1

Avail.

K

NR
NR

Total
Fe

NR
NR

CEC
meq/100g

NR
NR

I WP-011

WP-012

WP-013

nfa

nfa

nfa

5.6

10.0

11.4

8 nfa

6 nfa

11 nfa

4.9

5.2

5.4

48.0

45.0

<0.1

1.1

2.2

1.1

NR
NR
NR

NR
NR
NR

NR
NR
NR

I WP-015

WP-018

nfa

nfa

24.5

2.7

7 600

115 nfa

5.1

5.1

10.0

38.0

2.2

11.0

NR
NR

NR
NR

NR
NR
NRNRNR<0.125.05.381 nfa1.6nfaWP-14

Sources: Naturally Occurring Biodegradation as a Remedial Action Option for Soil Contamination: Interim Guidance (Revised), 1994.

In-situ Bioremediation: When Does it WorK?, B. Rittman, Ed.. National Academy of Sciences. 1993. p 117.

=Estimated % organic matter - See Methods.

I
- = Total Organic Nitrogen (Calculated as Total Kjeldahl Nitrogen (TKN) minus ammonium nitrogen).

NR = Not requested.

nla =Not applicable.

I

I
Page 3 of 3 EAOSAUN2.XLS



BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Job Code: AUN
I
I

Section I - Summary of Bioremediation Data

Nutrient/physical factors are as suggested by Wisconsin DNR guidelines for site characterization requirements for natural biodegradation.
Microbial factors are shown according to bio-engineering norms.

Site Information

Site Name
Location
Consultant
Proj. Contact
Project Ref 10
Contami!1ant

NASB Fuel Farm
NASB,ME
EA Engineering
Curt Varner
#29600.35.3628
kerosene

Date received
Date of this report
BioRenewal Job Code

Number of soil samples
Number of gw samples

9-Aug-96
9-Sep-96
AUN (3 of 3)

o
18

I
I
I
I

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time.

5011 microbial

populations:

Exceeds noan foc I.

I
I

>10%

% Air.filled

pore space

25-85%

% moisture',

SWHC
<120
. C:PC:N

<40>1.5%

%TON'

%OMpHActive

>1E+03
Passive

>1E+06
Sample 10

WP-019

WP-020

I
I

:The nument/physical parameters summarized abovefor unsaturated zone soils, reflect suggested minimum Wisconsin DNR" site characterization requirements for
'natural biodegradation projects" as presented on pp. 6-10 in Naturally Ocx:urring Biodegradation as a Remedial Action Option for Soil Contamination: Interim Guidance
(Revised) dated August 26, 1994. BioRenewal stresses that these "suggested guidelines" are only intended to provide a working frame of reference for

'evaluation. Each site is unique and requires professionai judgement in order to select an appropriate remedial design. We provide this information in recognition
;that our clients need to work within the guidelines suggested by the state. Further. we hope this will facilitate continued evolution of a working framework for
,evaluating sites as to the potential for bioremediation whether through site augmentation or natural attenuation.
i,

I
I

./ = Sample meets guideline.

JC = Sample does not meet guideline.

Blank = Below detection limit, not applicable, or not available for that sample. I
NOTES: 1) Microbial population levels in soils generally accepted as potentially adequate to support natural biodegradation. These levels are based on

bio-engineering norms and not WDNR guidelines.

2) Microbial population levels in soils generally accepted as minimum to serve as an "inoculum'~ for implementing active bioremediation strategies.

3) See page 7 and 10, WDNR.

4) See pages 8 and 10, WDNR. Total Organic Nitrogen (calculated from TKN minus ammonium nitrogen) divided by % organic matter.

5) See pages 8 and 10. WDNR.

6) See pages 8 and 10, WDNR.

7) See'page 6 and 10, WDNR. The suggested optimum range is 50-80% (p. 6).

8) See page 8 and 10, WDNR. WDNR suggests a minimum air-filled porosity in soil of 10% is necessary for adequate oxygen diffusion in the

soil gas to support biodegradation.

I
I
I
I
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1.0E+09

All values in cfulml*

Low and high indicate 95% confidence range
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Job Code: AUN

Low and high indicate 95% confidence range

1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09

. ,.'

1.0E+01

High

High

3.5E+06

7.9E+05

4.3E+06

8.2E+05

Low

3.2E+06

6.7E+05

Mean

7.4E+05

3.7E+06

BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

WP-019

Section II - Microbial Data Summary

Groundwater Samples
Total populations

Sample 10

WP-020

I ..:.cln.:.:::o.=cu::.:.lu=.:.m:.:....:.::le..:.cve=.:.ls=---- _

Active degradation levels

I
WP-019 7.1E+05 6.4E+05

WP-020 3.0E+06 2.5E+06

1----
1-----

Marginal inoculum

I
I
I
I
I
I
I

Groundwater SamplesI Oegrad r populations

. Sampi 10 Mean' Low

EAOSAUN3.XLSPage 2 of 3

Assay conditions

• cfu/ml =colony forming units per ml of groundwater

•• DOF = Degrees of freedom is number of replicates minus one. This parameter is used in calculation of 95% confidence intervals.

Marginal inoculum =Degrader populations below 1.0E+03 are indicative of severe limitations. Substantial augmentation of site conditions will likely be required to
attain adequate cell mass to attain measurable biotransfonnation rates.
Inoculum levels = Degrader populations between 1.0E+03 and 1.0E+06 are amenable to site augmentation, but are generally insuffident to attain adequate
biotransfonnation without site augmentation.
Active degradation levels = Degrader populations greater than 1.0E+06 are generally of suffident magnitude to support measurable biotransfonnatioo without site
augmentation. However, site augmentation may still be required to attain desireable rates of transfonnation due to specific site conditions.

Degrader Media Temp. Growth DOF~ Percent

Sample 10 Carbon source % Carbon (vlv) . (Celcius) Conditions Total Degrader Degraders

WP-019 kerosene 1.0 22 Aerobic 9 4 96%
WP-020 kerosene 1.0 22 Aerobic 4 4 80%

I
I
I
I
I
I
I



BioRenewal Technologies, Inc.
Bio-Analytical Summary R port

Job Code: AUN
I
I

Sample 10 TOC* TKN NH4-N Avail.P r-IIV'IIIIII IWP-019 240 4.9 0.5 <0.1

@'L~#11W}J;;L~,,'W'it£El

WP-020 8 1.6 <0.1 <0.1

All results reported as parts per million (ppm) unless otherwise indicated..S ction III - Nutrient Conditions

Standard Nutrient Panel
o 10

Log ppm

100 1000 10000 100000
I
I
I
I
I
I
I
I

!:~~i~~:i!~~:~~~!!:~:~~~::i.~:~~;'~:~:~:':~:~~:::::::::::::::::::::::::::::::::::::::::~:i~::::::::::::::::~~E::::::1
lYY.!~..9.~P.~: ..~.~~~r.~! ..!3~~9.~E~~~ ..: !?~!9~: ~Q 1.?9. 1
l~.~~:!..~~~.~~Y...9~.?~.i.~!:1g~~ !?~.!9~:: § : ~Q j

% Organic· Calculated Ratios Avail. Total CEC
Sample 10 Matter TON** C:N C:P pH S04-S NOH-.! K Fe meql100g

WP-019 nfa 4.4 55 nfa 5.8 35.0 <0.1 NR NR NR
WP-020 nfa 1.6 5 nfa 5.9 78.0 <0.1 NR NR NR

• Total Organic Carbon

Other Analyses and Calculations [ ~TOC ffilill TKN • NH4·N D Avail. P
I
I
I
I
I
I

Sources: Naturally Occurring Biodegradation as a Remedial Action Option for Soil Contamination: Interim Guidance (Revised), 1994.

In-situ Bioremediation: When Does it Work?, B. Rittman, Ed., National Academy of Sciences, 1993. p 117.

=Estimated % organic matter· See Methods.

•• =Total Organic Nitrogen (Calculated as Total Kjeldahl Nitrogen (TKN) minus ammonium nitrogen).

NR = Not requested.

nJa =Not applicable.
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~ame as results

On ice? 0 Yes. 0 No

lot i-,
Chain-of-Custody

~end Invoice to:

Name-------------
Company----------_--
Address _
City State _:_ Zip ---'---
Phone Fax _

>( )( )( X
X' X ~ )(

)(
'" X

X- X ' X )(

X- X. )( X

""
y.., X

X >< ·K
xlt< X ~

Sample condition upon arrival:

- <7-9~ - }():.]() AM

The Faraday Center
28005, Fish Hatchery Rd,
Madison. WI 53711
(608)276-8980
Fax (608)273-6989

BioRenewal
Technologies, Inc.

J,JR st;·FF-Q , ;bV·~~&~~iii"\}~i;;~! (./) (#).it ~:~!~~T~1IJi
~i~t9M'jSe~

~I~
Sample 00 001 mil Additional:.ii,; t ,. '- a; ....

~~~~1~*'~1Sample 10 ''{Jxw'1;'ift1!!,t·; Date Time depth .!!.l :> 8 comments

XII { If 2-
1.
-

"2-
-

2
-

I
-
2'
-
2
-

2
1 /I

I

Comments:

Contact person tvr f r:u.#,r.P.lllrsampler Lt.! t::a., ,
Project namel/JfSI> ,(,<:1 ;;~1? Project # 2 Cf{CJ Or "J f. Jb~
Project location 1../85 f) _ Mit. ,'/1e

r. (City) (slale)

Site contaminant * Jf- 5' ~e' ~CJ 5Me ,. fife, <SJ~)
(Used in lest tor degrader microbial populalions. give ralios if applicable. e.g. 50:50. gasoline:diese~ ,

* If available. a sample of free product is preferred for use as the carbon source for enumerating the degrader
. microbial populations. Free product included? 0 yes 0 No

~~~~~~"'i=;:.,.'tL~~"~.~'J;.~-0r ~"':'~~~~ ~

a,1!:iI
White - Original Copy Canary - BloRenewal Copy • ''', >"~ ':'~._ _ _ _ _ _ _ _ _ _ IiIi .. iiii'~'~""_ _ Pink - sampler Copy.. _.....
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o Same as results

---

On ice? 0 Yes, UNo .

Sample condition upon arrival:

Name-------------
Company-------------
Address _
City State__ Zip---
Phone Fax _

Send Invoice to:

-

Yrf)

-

JC5'~3

Comments:

(state)

10:JO

.. --tvrtKrlf(/

Dateltime:

............ ,...:

~~'~::7·~~-:~: '~L::t=~~~~==+++i--'-----t-l--j,t"'=j'=j' =t'jll='~I~=~I+I=tl =1 '- .I II II I II II I I II

The Faraday Center
2800 S. Fish Hatchery Rd.
Madison. WI 53711
(608)276-8980
Fax (608)273-<>989

BioRenewal
Technologies, Inc,

(,/) II (#)

r··-~~'~·II I' II '0 I ~ II Sample
l/) l/) Q) Additional~ (ij '-lU __ 0

Sample 10 :n~ ..",,_.&'~~~ Date Time CJ) Cl depth """J > () comments

?H 2 I x--I K
H 2/ ~ I KI X"

GIl- :>-1 II I xl ><

* If available, a sample of free product is preferred for use as the carbon source for enumerating the degrader

microbial populations. Free product included? 0 yes 0 No

Site contaminant .. __--=-Jj--'p'----~~~ _
(Used in test for degrader microbial populations, give ratios if applicable, e.g. 50:50, gasoline:diesel)

~~\i~~'~~~
~~-i~~:;;~~~~1~~t
_··'·~;;i@j-~.

- - - ~~ -
Contact persontr r~ Samoler
Project name All{) P &.. , h..rM Project # Z If "tJa 35,J{~If,~
Project location ALA S f) _ P1~ r"t1 e

r (City)

Whlfe - Original Copy Canary - BloRenewal Copy Pink - Sampler Copy
:,~~l:" <'~w.. :



BieRenewal Technologies, Inc.
The Faraday Center
2800 South Fish Hatchery Road
Madison, WI 53711-5368

Sold to:

EA Engineering, Science & Tech
3 Washington Center .
Newburgh, NY 12550

Invo~ce
Number: 1414
Date: Sep 5, 1996

I
I
I
I
I
I

150.00 2,700.00

65.00 1,170.00

12.00 216.00
12.00 216.00

25.50

Comparative enumeration assay - total and degrader
populations at ambient atmosphere
Standard nutrients panel - Groundwater sample
including NH3,TKN, TON (calcd), TOC,
ortho-phosphate, C:N & C:P ratios (calcd), pH
Nitrate - N groundwater sample
Sulfate - sulfur groundwater sample
Shipping-Sampling containers sent via UPS on 7/31/9
This invoice is for the NASB Fuel Farm site in NASB,
Maine. Project no. 29600.35.3628. Project contacts
are Curt Varner and Mike Battle: BioRenewal Contact
is W. Allen Price. Job code is AUN.

N2010
N2020
Z5000

N1000

M1000

18.00
18.00

18.00

18.00

EAEOSP
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Sales Tax

Total invoice amount·
Amount received with invoice

$4,327.50 I
0.00

Thank you for selecting BioRenewal.
Total $4,327.50 I

Questions regarding this Invoice? Phone 608/276-8980 or Fax 608/273-6989 I
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The Faraday Center. 2800 South Fish Hatchery Rd • Madison. WI 53711. (608) 276-8980. Fax: (608) 273-6989

SinC~erelY',

/,.1 ~/;0 /ttGe:.zr
Wm. Allen Price II
Manager, Laboratory Services

Dear Mr Battle:

This report presents the results from Comparative Enumeration Assays and nutrient/chemical analyses
performed on 19 groundwater samples we received on 12/6/96 in connection with the Fuel Farm site
located in Brunswick, ME (project number 2960035 3696). The invoice and chain-of-custody for this
project will accompany a confirmation copy sent via mail.

The analytical results requested are presented in the following sections:

• Microbial data summary
• Nutrient conditions

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

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.

/

.BioRenewal

re: BioRenewal Job Code: BDV

Technologies. Inc.

NOTICE: This facsimile is intended only for the
addressee shown below and may contain
confidential or priVileged information. If the
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 retum the
original material to BioRenewal Technologies
at the below address via U.S. Postal Service.
Thank you for your cooperation.

If there is a problem with this transmission.
please call (608) 276-89801/7/97

7

Mike Battle
EA Enginee ng JAN 1 4 1997
914/565-81 Q.
914/565-82 :f Engiaewing. SCi811Cl1. &T8ClIno1OU.1ac.

llewllur&h. NY 12551

Allen Price
BioRenewal Technologies, Inc.
608/276-8980
608/ 273-6989

Analytical results
Invoice
Chain-of-custody

Enclosures:

Facsimile Cover S~:ff::"':C=-::E~I~V~E-D----'

Comments:

To:
Company:
Phone:
Fax:

From:
Company:
Phone:
Fax:

Date:
Pages (incl
cover):

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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6-0ec-96
6-Jan-97
BOV (Part 1 of 3)

o
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Job Code: BDV (Part 1 of 3)

All values In cfulmI*

Number of soil samples
Number of gw samples -

Date received
Date of this report
BioRenewal Job Code

BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Site Information
Site Name Fuel Farm
Location Brunswick, ME
Consultant EA Engineering
Proj. Contact Mike Battle
Project Ref 10 #2960035 3696
Contaminant kerosene

Section I - Microbial Data Summary

Groundwater Samples
Total p pulatlons

Sample 10 Mean Low High

WP001 4.4E+06 3.8E+06 5.0E+06

WP002 5.9E+05 5.2E+05 6.7E+05

WP003 3.4E+06 2.9E+06 4.0E+06

WP004 7.3E+04 6.6E+04 8.2E+04

WP005 - 1.3E+05 1.2E+05 1.4E+05

WP006 5.5E+05 4.8E+05 6.4E+05

WP007 4.1E+06 3.5E+06 4.6E+06

WP008 7.7E+04 7.4E+04 8.0E+04

Groundwater Samples
Degrader populations

Sample-ID Mean Low High

WP001 1.1 E+05 8.3E+04 1.4E+05

WP002 3.6E+05 3.1E+05 4.1E+05

WP003 2.2E+04 1.8E+04 2.7E+04

WP004 1.0E+04 9.1E+03 1.1E+04

WP005 2.7E+04 2.2E+04 3.2E+04

WP006 5.8E+04 5.1E+04 6.5E+04

WP007 1.2E+05 1.1E+05 1.3E+05

WP008 1.3E+04 1.2E+04 1.4E+04

I
I
I
I
I

EA101BDV.XLSPage 1 of 2

• cfu/ml = colony forming uni1s per ml of groundwa1er

- DOF = Degrees of freedom is number of replicates minus one. This parameter is used in calculation of 95% confidence intervals.

Assay conditions
Degrader Media Temp. Growth DOF** Percent

Sample 10 Carbon source % Carbon (vtv) (Celclus) Conditions Total DeQrader DeQraders

WP001 kerosene 1.0 22 Aerobic 4- 4 2%
WP002 kerosene 1.0 22 Aerobic 4 4 61%
WP003 kerosene 1.0 22 Aerobic 4 4 1%
WP004 kerosene 1.0 22 Aerobic 4 4 14%
WP005 kerosene 1.0 22 Aerobic 4 4 21%
WP006 kerosene 1.0 22 Aerobic 3 4 10%
WP007 kerosene 1.0 22 Aerobic 4 4 3%
WP008 kerosene 1.0 22 Aerobic 3 4 17%



100000100001000

log ppm
10010o
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t, 1
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~~ ,!, Job Code: BOV (Part 1 of 3)

Avail. P

All results reported as parts per mllll n (ppm) unless otherwise Indicated. '

NH4·N

52.7 3.5 <0.1

8.0 0.3 <0.1

28.4 <0.1 <0.1

0.5 <0.1 <0.1 '

10.8 0.2 <0.1

14.7 0.2 <0.1

5.3 <0.1, <0.1

1.2 <0.1 ' <0.1

TKN

24

35

49

24

22 '

34

31

BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

sample 10 TOC·

WP008 19
• Total Organic Carbon

Section II - Nutrient Conditions

Standard Nutrient Panel

Other Analyses and Calculations I~TOC ~TKN • NH4-N o Avail. P I

% Organic· calcUlated Ratios Sulfate Nitrate Avail. Total CEC
sample 10 Matter TOW· C:N C:P pH (as 504) (as N) K Fe meq!100g

WPOOl nfa 49.2 1 nfa 6.2 170 10.0 NR NR NR

WP002 nfa 7.7 4 nfa 6.2 25 7.0 NR NR NR

WP003 nfa 28.4 1 nfa 6.0 -'42 5.5 NR NR NR

WP004 nfa 0.5 44 nfa 5.7 75 5.0 NR NR NR

, WP005 nfa '10.6 2 nfa 5.6 20 8.7 NR NR NR

WP006 nfa 14.5 2 nfa 5.6 43 4.5 NR NR NR

WP007 nfa 5.3 7 nfa 5.8 100 5.2 NR NR NR

WP008 nfa 1.2 16 nfa 6.0 140 9.5 NR NR NR

, = Estimated % organic matter· See Melhods.

I
., = Total Organic Nitrogen (Calculated as Total Kjeldahl Nitrogen (TKN) minus ammonium ntlrogen).

NR = Not requested.

,~~.~..~~~.~p.!~~~~~: - - .

I
I

I
I
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I WP002

I WP003
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I' WP005
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I WP007
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I
I

I
I

Page 2 of 2 EA101BDV.XLS
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6-Dec-96
6-Jan-97
BDV (Part 2 of 3)

Job Code: SOV(Part 2 of 3)

Number of soil samples
Number of gw samples.

All values In cfulmI*

Date received
Date of this report
BioRenewal Job Code

BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Site Information
Site Name Fuel Farm
Location Brunswick, ME
Consultant EA Engineering
Proj. Contact Mike Battle
Project Ref 10 #2960035 3696
Contaminant kerosene

section I - Microbial Data Summary
Groundwater Samples
Total populations

Sample 10 Mean Low High

WP009 1.6E+05 1.5E+05 1.8E+05

WP010 7.4E+04 6.5E+04 8.3E+04

WP011 5.4E+05 4.8E+05 6.1E+05

WP012 4.9E+05 4.3E+05 5.6E+05

WP013 3.0E+05 2.5E+05 3.5E+05

WP014 6.1E+04· 5.4E+04 6.8E+04

WP015 3.5E+06 3.0E+06 4.0E+06

WP018 3.3E+04 2.8E+04 3.9E+04

Groundwater Samples
Degrader populations

Sample 10 Mean Low High

WP009 1.2E+04 1.1E+04 1.3E+04

WP010 1.3E+04 1.0E+04 1.7E+04

WP011 7.6E+04 6.8E+04 8.5E+04

WP012 8.3E+04 7.5E+04 9.3E+04

WP013 9.3E+03 8.5E+03 1.0E+04

WP014 1.1E+04 1.0E+04 1.2E+04

WP015 1.8E+05 1.4E+05 2.2E+05

. WP018 5.0E+03 4.4E+03 5.7E+03

I
I
I
I

• cfuJml = colony forming units per ml of groundwaler

•• DOF = Degrees of freedom is number of replicates minus one. This paramete:r is used in calculation of 95% confidence intervals.

Assay conditions
Degrader Media Temp. Growth DOF** Percent

Sample 10 carbon source % carbon (vlV) lCelcius) Conditions Total Degrader Degraders

WP009 kerosene 1.0 22 Aerobic 4 4 7%

WP010 kerosene 1.0 22 Aerobic 3 4 17%
WP011 kerosene 1.0 22 Aerobic 4 4 14%
WP012 kerosene 1.0 22 Aerobic 4 4 17%
WP013 kerosene 1.0 22 Aerobic 4 4 3%
WP014 kerosene 1.0 22 Aerobic 4 4 18%
WP015 kerosene 1.0 22 Aerobic 4 4 5%
WP018 kerosene 1.0 22 Aerobic 4 4 15%

Page 1 of 2 . EA201 BDV.XLS

I



I
Sources: Naturally Occurring Biodegradalion as a Remedial Ac1ion Oplion for Soil Conlaminalion: Inlerim Guidance (Revised), 1994.

In-shu Bioremedialion: When Does i1 Work?, B. Rillman, Ed.. National Academy of Sciences, 1993. p 117.

= Es1imated % organic mailer - See Melhods.

- = Tolal Organic Nilrogen (Calculaled as Tolal Kjeldahl Nilrogen (TKN) minus ammonium nilrogen).

I NR = Nol requesled.

n1a = Nol applicable.. . .

I
I

Page 2 of 2 EA201 BDV.xLS



BioRenewal Technologies, Inc.
Sio-Analytical Summary Report

Site Information
Site Name Fuel Fami
Location Brunswick, ME
Consultant EA Engineering
Proj. Contact Mike Battle
Project Ref ID #2960035 3696
Contaminant kerosene

Date received
Date of this report
BioRenewal Job Code

Number of soil samples
Number of gw samples

Job Code: BOV (Part 3 of 3)

6-Dec-96
.6-Jan-97
BDV '(Part 3 of 3)

o
19

I
I
I
I

I

I
I
I
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co- --- I-- I-- I--

--- I-- I--

I-- r-- I-- I-- I--

'- I-- ,.- I-- I--
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Section I - Microbial Data Summary All values In cfulmI*

Groundwater Samples
Total p pulatlons Low and high Indicate 95% confidence range

. 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09
Sample 10 Mean Low High

WP019 1.5E+06 1.4E+06 1.6E+06

WP020 6.0E+05 5.3E+05 6.7E+05

WPXD1 9.0E+05 8.1E+05 9.9E+05

Groundwater Samples
Degrader p pulatlons

Sample 10

WP019

WP020

WPXD1

Mean

5.6E+04

5.3E+04

5.5E+04

Low

4.9E+04

4.7E+04

4.8E+04

High

6.3E+04

6.1E+04

6.1E+04

Low and high Indicate 95% confidence range

1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09

l- I--

Il- I- I-- I--

l- I- l- I--

I II-- I-- I-- I--

II II I I
I--J I--

i I IIII I I
I I' I I II II-- : I

I

=rr
I II t-

II-

I
I

I
I

I
I
IAssay conditions

Degrader Media Temp. Growth DOF- Percent

Sample 10 carbon source % carbon (vlv) (Celciusj Conditions Total Degrader DeQraders

WP019 kerosene 1.0 22 Aerobic 4 4 4%
WP020 kerosene 1.0 22 Aerobic 4 4 9%
WPXD1 kerosene 1.0 22 Aerobic 4 4 6%

• cfu/ml = colony forming units per ml of groundwater

•• DOF = Degrees of freedom is number of replicales minus one. This parameter is used in calculation of 95% confidence intervals. I
Page 1 of 2 EA301 BDV.XLS I
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22 14.7 <0.1 <0.1
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I WPXD1

I
I

BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Section II - Nutrient Conditions

10000010000

Job Code: BOV (Part 3 of 3)

Log ppm

100 100010o
Avail. P

"!'r;
All results reported as parts per million (ppm) unless otherwise IndIcated..

NH4·NTKNSampl 10 TOC·

Standard Nutrient Panel

I
I
I

I

I

I~TOC ~TKN • NH4-N o Avail. P I

Sulfate Nitrate Avail. Total CEC
pH (as 504) (as N) K Fe meo/loog

5.7 30 5.5 NR NR NR

6.0 140 8.0 NR NR NR

5.7 140 7.0 NR NR NR1 nfa

5 nfa

6 nfa

calculated Ratios

C:N C:P

nfa 14.7

nfa 5.0

nfa 1.0

% Organic·

Matter TON··

• Total Organic Carbon

Sample 10I WP019
WP020

I WPXD1

1-------+-------

I

I-
I

Other Analyses and Calculations

I. = Estimated % organic matter - See Melhods.

•• = Tolal Organic Nnrogen (Calculaled as Tola! Kjeldahl Nnrogen (TKN) minus ammonium nnrogen).

I NR = Nol requesled.

nla = Nol applicable.

I
I

Page 2 of 2 EA301 BDV XLS .
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Chain-aI-Custody

Sample condition upon arrival: '"

On ice? ~s, 0 NoID:ZOA

(~) ~ (#)

.- I ~ ~ Sample ~I~
Q) AdditionalL. C1l L.

Time !! ~ , (') depth ~ :> 0
() comments

:2 'i
~ Y:
/) 'I'"

:L ')(

~
J-
-
.:l

I II I ! I

)(
I I

Comments:

DateSample 10

N<'>6 !"'r&-13~.lt-
...·.o,,'yi/:Y.,? .. .... . _

.. """"~';"I I II I i~, --'" "..... .., '."' ~ '.',., «.' .."

lUP007

OJ P(l(J6

LV POOI

RelinqUiS~~

lu PclOL,

l.UPNlq

Lv P60)

\NP (l(I).

l\.,'P 6(6

('v\ It ll) II (',.. I J ((AY"Y1V"'Jh i
Contact person \t.'t' fYlnle Sampler,~ ()-.? (hC/se cJ,,~ i .. H.H ••••• '.

Project name -'£VE' I h,l r-}'\--\ Project # ~(;10{)(J 35 .~3 bf:("

Project location Br.., VIS \.UICJ: . Mq,,, e
(City) (stale)

Site contaminant * ::"T\,-.S' (uS-e. Y~v05r'hT I ~
(Used in lesl tor degrader microbial populations, give ralios if applicable, e.g. 50:50, gasoline:di6sel)

* If available, a sample of free product is preferred for use as the carbon source for enumerating the degrader
microbial populations. Free product included? 0 yes 0 No

Name----------- _
Company----- _
Address _
City State __ Zip-_-
Phone Fax _

£~~t!ll~:~~t:~
'it~!'E'"i:.0":y:V.....~~!.r)~

ii\.~

BioRenewal
Technologies, Inc.

The Faraday Center
2800 S. Fish Hatchery Rd.
Madison. WI 53711
(608)276-8980
Fax (608)273.6989

send results to:

Name /VI It.( ~.#t~
Company 6 A:&~11#'\ ....... n ~
AddreS$ :3 Was h ,"5 ·tOI'\. :C't'" 1'1.1...r
City I\) ~~o.;~'" State~Zip 1.)..5:>0
Phone Fax -'-

send Invoice to: ~sa'me as results

White - Original Copy . Canary - BloRenewal Copy Pink - Sompler Copy
__ . _ .. iIiI __. __
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;P Sa~e as results

Sample condition upon arrival:

On ice? ~es. 0 No

send Invoice to:

Name--------------
Company--- _
Address _

City State__ Zip---
Phone .' Fax ----,_

'f-
v

Additional
comments

ou.o

Comments:

. /5CJ::)

send results to:

~~~~~1rfu;~~Z
Address 3 \'vq,st\'~jfctr\ .... ,,"\'tc- V
City Nt'w t),;r-jh ' StateHL Zip IJS~,o
Phone Cfllf-5...?f-'8'Id"..J Fax C;ltt -5'646..;03

(.f) ~ (#)

.- I :it" Sample l/l l/l I Q)'- (ij '-

Time II ~" depth
<U .- 0.. > (,)

-
,J-
-
:2--
~-
')--.

Date

I :z-z.. I .. II I" II \tl " ~_ I I I ~ I l'- I'" II I I I'll ,~ S:.I I I I 1,"':;"':'" ''''\

The Faraday Center
2800 S. Fish Hatchery Rd.
Madison. WI 53711
(608)276-8980
Fax (608)273-6989

BioRenewal
Technologies, Inc.

Sample ID

0~(111

LU~O(.l(·f

Lv\)(JiO

lV~DI')

* If available. a sample of free product is preferred for use as the carbon source for enumerating the degrader
microbial populations. Free product included? 0 yes 0 No

W~Oi~

N >IS'JFF~;lI:Jlfl~~
oiily ;;: ~~

w\>OIS

. I.J ~ 0 \ ~::L

"~~

-

- - - - ,-:. -- c~. ,- ~ ..~1o~(l .. nV\j'1t- - -
Contact person ~\\tf ~,H I Sampler <")v t" (k,·<)~ I\A '!::.<?( Vl1':;' i .', '", .. s ..... _;.,~<.C._ ... ./.M.>._ .. Z

ProJ'ect name ~J-t \ En., ~,"" ProJ'ect # ~(;(;:(i(13S 3li/lb 1".i;~~·0.:\:;,~),:rii;gf;!~;t~t>;'!.i!m~";;',··r.r'il!',s-,<',tM-M~'l;:",lli".
Project location t)." U\/"'y LV \C~ II'v\C\ \ '" -e':';';"''';V&;,,>;>".,{,w.;>~'-~~''i'.~;'t:f''''''''''''~':'~>''''''':''''~'

, (City) (state)

• u-::-':) e ')
Site contaminant ~ J]? - 5 ( K.. t:: {'(}51"~' 'C \ ~ I" T" C-P:';YO'-y

(Used In lest lor degrader microbial populations, give ratios iI, applicable, e.g. 50:50, gasoline:dlesel)

White - Original Copy Canary - BloRenewal Copy Pink - Sompler Copy



Chain-of-Custody

'{ IX
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y IX

)( IX I+-,

Sample condition upon arrival:

On ice? ~es. 0 No

')(

Comments:

1500

/E;·'ZO

(,f) ~ (#)

.- I ~ ~ Sample ~ ~ I~ ~ Additional
Time II ~ c) depth ~ > () comments

1.3.50 II I~~{pt+ 2-
J'1tJO l' {o+t l

/~/5 X (0 f-t "I

7 ~ 6FT ~

·:,"·)/',t.;~;:~;h\}:
.Lib'~s'e;r:,\:

"!:o.rlrj·.::/i~,

Contact person 'N\\~e er~ HI-e Sampler5c :1 c. lJ\A.e:.-
Project name ~v of \ 'f=CII(vv\ Project # J..Ql?tJ0.35 3~/1{P
Project location (?) v vY\5 L-v\ cl(.. \f\Aa'\.'\~

(City) (state)

Site contaminant * T~ - C:;{U5( lL.fY-0'5e~l'< ,r--V'rC.fS~\y.)
(Used in test for degrader microbial populations, give ratios if applicable. e.g. 50:50. gasoline:diesel)

* If available. a sample of free product is preferred for use as the carbon source for enumerating the degrader
microbial populations. Free product included? 0 yes 0 No

Sample 10

tv~B-FF-o)

Name .,...-------------
Company------ _
Address _
City State__ Zip--_
Phone Fax _

"~'.. ~....1<:'.ilI"t. .!!'II ..~ . 'to
'ii'"..~.,:J!.~~~".. ~'!;""
'.1,;,.,..r.~~":t.1.~_ '),.-~..... " ...,. 'L'

~~,::
.. '.-0

BioRenewal
Technologies, Inc.

The Faraday Center
2800 S. Fish Hatchery Rd.
Madison. WI 53711
(608)276-8980
Fax (608)273-6989

send results to:

Name i(\A \~~ 'bcdll"2..
compon~ ~ f,.h~~~'-1Addre&J1~ ~,~,!Q\'-- C,.V'Tee
City .eLVIN h state.E-~/dS'50
Phone 1't-5fa5'~ 100 Fax Yf7-5.;b3

send Invoice to: ~Same as results

White - Original Copy Canary - BloRenewal Copy Pink - Sampler Copy----------------'---
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BioRenewal Technologies, Inc.
The Faraday Center
2800 South Fish Hatchery Road
Madison, WI 53711-5368

Sold to:

EA Engineering, Science & Tech
3 Washington Center
Attn Accts Payable
Newburgh, NY 12550

;'
'I f",

Invoice
Number.
Date: 1678

Jan 7,1997

I
I
I
I
I

19.00

19.00

19.00
19.00

N1000

N2010
N2020
Z5000

Comparative enumeration assay including total '.lnd
degrader populations -aerobic
Standard nutrients panel (groundwater); includes
NH3,TKN, TON (calcd), TOC, ortho-phosphate, C:N &
C:P ratios (cal.cd), pH
Nitrate (groundwater)
Sulfate (groundwater)
Shipping-Sampling containers sent 11/22/96 via Fed E .
This invoice is for the Fuel Farm site in Brunswick,
Maine. Project number 2960035 3696. Project contact
is Mike Battle. BioRenewal conatct is W. Allen Price.
Job code is BDV.

RECEIVED
JAN 1 4 'lS~i

fA Engineering. Stience. " T.chnoloo, Inc.
N.wbwgh. /lY 12550

2,850.00

1,235.00

228.00
228.00

25.83

I
I
I

Sales Tax
Total invoice amount

Amount received with invoice

Thank you for sel ctinQ BioRenewal.
T tal

Questions regarding this Invoice? Phone 608/276-8980 or Fax 608/273-6989

$4,566.83

0.00

. 4 566.83
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Appendix E

Mobile Laboratory
Methodology and Results



MOBILE LABORATORY METHODOLOGY AND RESULTS

Samples were analyzed using "purge and trap/gas chromatography" modified EPA Method
80 I0/8020. The modifications made were an abbreviated analyte list and single point calibration.

An aliquot of each discrete sample was placed in a separate purging vessel and loaded into the
multi-sampler unit. An inert gas (nitrogen) was then bubbled through the sample. The
constituents of concern were purged from the sample and collected on a polymer trap. The trap
was then heated and backflushed. This allowed the constituents to be desorbed from the trap and
transferred to the gas chrpmatograph for analysis.

Ground-water samples were analyzed in a mobile laboratory van located at the Old Navy Fuel
Farm to produce "real time" analysis. This allowed subsequent samples to be collected in
locations to aid in the characterization of the areal extent of subsufface volatile organic
compound concentrations. This information was used in turn to optimize locations for the
installation of additional ground-water monitoring points. Table E-l summarizes the results.

Project: 296.0035
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Summary Report
Biosparging System Operations

" APPENDIXE

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Once the sample was transferred to the gas chromatograph for analysis, the individual
constituents in the sample were separated by the analytical column. As the individual analytes
eluted from the analytical column, they entered the selected detector (flame ionization detector
for non-chlorinated organics, electron capture detector for cWorinated organics) where an
electrical signal of specific magnitude was produced for each individual arialyte. Ground-water
samples collected at the Old Navy Fuel Farm were only analyzed for non-chlorinated volatile
organic compounds (benzene, toluene, ethylbenzene, and total xylenes), therefore, the electron
capture detector was not used. The electrical signal was then amplified, integrated, and plotted
as a chromatogram for qualification and quantitation.

EA Engineering, Science, and Technology

Samples collected at the Old NavY Fuel Farm were analyzed in the mobile laboratory for specific
volatile organic constituents. The mobile laboratory is equipped with a Varian 3300 series gas
chromatograph system with capillary column, flame ionization detector, electron capture
detector, and an 01 Analytical 4560 Purge and Trap Concentrator with a DPM-16 discrete
purging multi-sampler. The gas chromatograph is linked to a 486 PC equipped with hardware
interface cards and chromatography and data handling software.

Ground water was sampled at a minimal velocity from newly installed monitoring points using a
peristaltic pump and collected in laboratory-cleaned, 40-ml volatile organics analysis vials: The
volatile organics analysis vials we~e placed in a cooler and transported to the onsite mobile
laboratory for analysis. Dedicated well tubing was used at each sampling location to minimize
cross-contamination between samples.
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The ground-w:ater data were reduced by the onsite environmental chemist. A second
environmental chemist checked the data to ensure that they were math~matically correct. .
A fmal review ofthe ground-water data was then performed by the onsite environmental chemist.

The gas chromatograph was calibrated by injecting a known amount ofaqueous standard for
analysis. The standard solution contained a mixture ofhydrocarbons (including benzene,
toluene, ethylbenzene, m&P-xylenes, and o-xylene) used to calibrate the flame ionization
detector.

Standards were analyzed at the beginning ofeach day, intermittently during sample runs, and at
the end of each day. Field blanks were conducted at the beginning ofeach day, and a duplicate
was analyzed after every 10 samples. Duplicate samples were run: for monitoring points WP~09,
WP-I0, and WP-l1.

EA Engineering, Science, and Technology

Old Navy Fuel Fann
Naval Air Station, Brunswick, Maine

Project: 296.0035
Revision: FINAL

Page E-2
April 1997

Summary Report
Biosparging System Operations

I
I
.1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



TABLE E-l SUMMARY OF BASELINE MOBILE LABORATORY
ANALYTICAL RESULTS, 8 AUGUST 1996

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

Benzene Toluene Ethylbenzene m&p-xylene a-xylene 'TotalBTEX
Sample (ug/L) (J-lg/L) (J-lf!IL) (J-lf!IL) (J-lw'L) (J-lf!IL)

WP-l <1.0 3.1 1.2 10.2 3.0 17.5

WP-2 621 54.5 228 467 243 1,613

WP-3 14.9 185 NA 128 218 545

WP-4 <1.0 6.0 10.2 24.4 10.2 50.8

WP-5 14.4 410 353 585 454 1,8"16
,.

WP-6 2.1 3.5 2.1 10.4 16.1 34.2

WP-7 882 8.6 56.9 24.6 6.8 979

WP-8 14.0 8.1 1.6 5.5 1.8 31.0

WP-9 <1.0 5.3 6.2 4.9 13.9 30.3

WP-9DUP 1.0 6.0 <1.0 3.3 2.2 12.5

WP-I0' 33.8 62.4 20.8 55.4 28.2 201

WP-ll 61.6 667 239 409 112 1,489

WP-l1 DUP 58.7 714 221 396 111 1,501

WP-13 15.0 363 74.3 246 132 830

WP-14 1.2 8.3 <1.0 2.6 1.8 13.9

WP-15 4.3 15.8 1.4 4.3 1.8 27.6

WP-18 <1.0 5.9 <1.0 2.6 1.4 9.9·

WP-19 205 <1.0 <1.0 1.4 <1.0 206

WP-20 2.6 7.7 1.6 5.2 2.8 19.9

WP-20-DUP 1.5 7.3 1.2 4.6 2.9 17.5

Detection 0:1 0.1 0.1 0.1 0.1 0.7

Method <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

NOTE: NA = Not applicable; rejected peak analysis for ethylbenzene.
BTEX = .Benzene, toluene, ethylbenzene, and total xylenes.
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System'

EA Personnel: C~V Date: ~~i~=t ITime:' ICh,

Weather: Main Gauge (Pressure/Flowrremp.): 11 Dl f .""

Pressure Flowrate FID1VH PID1VH Comments
Location (psi) (cfm) (PPIIlv) (PPIIlv)

SVE~1 rJ" G~(:" .. ~l •~ ..~ I.:'" l

SVE-2 S\.,,,,"\ c,.,) - ~\. 1. ~ J. L':"o{

SVE-3 V~ " (.e-
~

SVE-4 lO 0:0 .. C:J\.· i., \" l : ....r .- \..,,\ (
....

SVE-5 ... , r D.v - & .I.,\"l.'"\.(" II. ~ 1\ t
-' L.·.... ~ J

SVE-6 '~t.\ (l·tV - S... r<:. '. _ I LJ r~-(.- '"~ r.',.Ql. ..., -
SVE-7 '~,,"i~

,
"VI,; l •,.....

SVE-B. .-v rJ ON ~htL..-

SVE-9 NO O~~

SVE-lO :\J v ~~.f

SVE-II '; l· \,-.\- ON (, \.l.. \ .- :~ \- .\.t
..,

SVE-12 ~\..l* c>N ~kJ......... r- w..h_
~

SVE-13 ~l:tt\... t t.N
.-

SVE-14 . '(u c"'-.'J

SVE-15 '(to I (')if= .
SVE-16 t!ior"l l> ~J I j,- _ ,A l.~ l

SVE-17 'I't, f)I'J e.:t .:.,- ~. l.~ ..
SVE-18 tJQ Ott J') , _ \.... 1-1

I

1i4
~ EA ENGINEERING.

SCIE~CE.AND

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

EA Personnel: c.~" Date: 8; ~1'i1 ITime: I h30
Western (Pressure/Flowrremp.): Eastern (Pressure/Flowrremp.): :tlD(t~

Pressure Flowrate FIDTVH, PID1VH Comments
Location (psi) (cfrn) (PPm..) (PPm..)

AAS-I °Ji A O~f

AAS-2 , l'P r~~

AAS-3 ~!A ~r~

AAS-4 "1D (jf\j

AAS-5 >ltsIn O!0
AAS-6 &()

();"0

.AAS-7 ~5 eN
AAS-8 r-v fA Dc;f
AAS-9 'rJ{A 6~

AAS-IO tvi,.1., G~f

AAS-II ~ l":'N
AAS-l2 S C1- (j.~

AA5-13 SQ. 0':-')
AAS-14

AAS-15

AAS-l6

AAS-l7

AAS-l8

EA 5120 0794-4

Page 2 of2
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EA 5120 0794-4 (

FIowrate FlO1VH PID1VH . Comments
(efm) (PPm..) (PPm..)

-

Pressure
(psi)

V
(~5

Location

SVE-3

SVE-5

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

M t. fi He ~ II h.J J ~ 1!c1"VA~1

SVE-9

SVE-7

SVE-6

SVE-8

SVE-4

SVE-I

SVE-2

SVE-IO

SVE-II

SVE-12

SVE-13

SVE-15

SVE-14

SVE-16

SVE-17

SVE-18

&4: EA ENGINEERING.

SCIENce. AND
TECHNOLOGY. INC.

o <.: ~ 'y-r C , .
EA Personnel: ftC oil Date: PI'll?' I Tim~: 10,' C'u
Weather: S~.dlt1V. H~!11 r ~ . ?S~F Main Gauge (Pressure/FlowlTemp.): Jill
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: p#J. rile Date: J-f ~ !~ t. ITime: /~: ,!)O
Western (Pressure/Flowrremp.): Is IJ~ /210"1'1 Eastern (Pressure/FIowrremp.): ~.O/.t />Ja" err?

Pressure FIowrate FIDTVH PIDlVlI CommentsLocation (psi) (cfrn) (PPlllv) (PPlllv)

AAS-l - - tJ,72 {),7~

AAS-2 - - l-fl I.~~
AAS-3 - - S7. 22 (,~~

AAS-4 ~~~. ,..:') :; [ft""\ 4l7Ji IS.qo tht, S,A q ;"f"w1 ir'\ [rtf'
AAS-5 V ;>;00 C;40 (S·12. () ()\~ ~

AAS-6 ~c.s /V to IOU 43.q~
AAS-7 V J\.,qS' r'2( 4~24\~

AAS-8 -. - - 0_22.
AAS-9 - - '3 .J-I O,O{;
AAS-IO /IJi tJIt III 0.43
AAS-I I V~ 1'-20 /4. '1 J O~L' tLfif Sc/rq r~ ;\'1 I.,~
AAS-12 {o ;>~o Ir~4 27. ·tJ'1 () 0
AAS-13 ~ru >SO ·1£.44 g,Of Pe f r;:) /evfY1 (J/Cff 1~1 ~~
AAS-14 ~~.s H,q~ "1 Z 42-~3 Dr '" I~" If £0/ Row
AAS-15 Y"tJ Hi ~ h .( ~~l (i:9Z }rv iLII .£,'~ 1%r.1
AAS-16 ~ti Hr 4-CJ% iP-) ~:J If'" II ('1~:I /law
AAS-17

1/
J-L~ ~ 3,{~O CS.2Z fi;" Kv If. {a •.I ~ftDWIU

AAS-18
v ,

Vr.-o,J Iq(Q ~ {/.~t /.kJ /J,,' .t(" If t{,,, I/r~~ f/,J(J\~ '

I
EA 51200794-4 J

Page 2 of 2
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: t10C Date: !//A/9t TTim~: 1:>:·00

Weather: ~l"i (11/ J3.reP~ ~i(Yf Main Gauge (PressurelFlowrremp.):
I ,

Pressure Flowrate FID1VH PID1VH Comments
Location (psi) (cfm) (ppm.,,) (ppm,,)

SVE-I - - JJD 41_4.
SVE-2 V Hi [, vD 1_ £10r€~

SVE-3
tI

~d r~ 7.20 . 4.40Iv

SVE-4 YeS Sl, ~ ~t J.J/) ?,60
SVE-5 fe.S" . Sv(~ i!\l.1 SrJb JrfJ,1f
SVE-6 - .Q (J JJJ) S__~O
SVE-7 - - AiO U,.:3
SVE-8 - - 1Jf) J44
SVE-9 - - 1-/0 17- 4
SVE-IO - - {{) 32_4
SVE-II - - 510 33.2.1

SVE-12 - - 7-1'2.. 4t. q
SVE-13 (~ Sli ht 'J 7-14 /~ I
SVE-14 YeS HI' '\

1. ~l,· 4SD
SVE-15 Ves Hr. " 44-4 t.2.0

V. Hi ,~ ~ ~r')OSVE-16 \e.5 h

SVE~17 Yes ~\ " AJD !JD
SVE-18 ~~. ..slr@ ht "3'" 3 44·(J'--

, EA 5120 0794-4

Page 1 of 2

; ;.;

. ... .. ~

1.,' •

EA ENGINEERING.

SCIENce. AND

TECHNOLOGY.IHC.
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EA Personnel: f16C Date: PI/1ft{ ITime: /7,"0 0
Western (Pressure/Flowrremp.): Eastern (Pressure/Flowrrernp.):

Pressure Flowrate FIDTVH PIDlVR CommentsLocation (psi) (cfrn) (PPIl1v) (PPIl1v)

AAS-I - - '';j) 42_b'
AAS-2 Yu Slf~k t uD, "51l.iL :Jr,1-
AAS-3 - 11 709 t4-2

J
'" ~.5 4~oo ~,;)!AAS-4 ,e5

AAS-5 (Lf N~S- ]].3 zp, ,.
AAS-6 YeS :> (00 I;J-O '72-"3
AAS-7 \(eS ~I, .k !JJ) SZ-rf
AAS-8 V-e5 tv£,~O I. J/O I~_ 2-
AAS-9 ~~ "-/10.0 8'-r~O t3/7
AAS-IO "ies, SkQ~1 5rJ,l zcf_)
AAS-ll - 4 10,£ 30,.{;
AAS-12 y~s- r-~)' 17(1 3},~
AAS-13 - - AlP "?2.-O

AAS-14 Y-eS .5\'0 It '~2 1S-~2

AAS-15 ~£ sl\~ Lt 3,010 1-~O
AAS-16 V~ sho k~ ;>7,0'1: ';T3cJo
AAS-17 - ~ iA) "'7{.. 9
AAS-18 - - MD. 74-'1 ~
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,.,_u_.
5OIn~(.AHO
YllQMD....~, .t;.

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

BA l'ersoMcl: OAw; - . ", j'i (P . I Time:~ ; .
Weather: ~".'" ~(.( ,.'1(.1 ~-;"'k{.\~,;,,J Main Gauge (~&&urt/fIOW!Temp.): ~ l)c;.: R>i 1./

;I'" - -
ID 0,.1'0"

Pressure Flowrate flDT\'H Pn:>TVH Comments1..<lcatiOD (p~i) (erm) (ppm.) (PPm.)

..l, , " f.SVP.-l - -
..........

SVI1-J iV~S' - '- ..
SVB-~ yp-S .- '0, \l"'"l_

'~J ~ ~ _"'2SVE-4 -.
I J J '...~

SVE-S 'VV ....... -....--
SVE-G '- '{~S - ]c~ ~,~...r~~ .~cJ~f'

~.~ - Jtl\~SVE·7 -
SVE-8 -- --- - 1'( w".J.c.r
SVPr9 - yo ..j - , '-( .. ~c:..~ e r-

SVE-IO ~q'{4 - 1" voJ-',r ' -1 ().,~) t- Vatu e. I "f:\~ ,<
5"'7 c 7 - A II l ,

UI'f(,,4l ~SVB-II - .J W~ tr (I)

SVE·12 - ~1\ I \, q .- .. -.. .
SVE-13 ~ it, 70 /OD
SVE-14 ? I '1'0 7to ~Jt:rq to \'Q,.. ;.\ hot~ - flJ_;n.. ;1\ ... ;f~ r;..

l~ .. ..,
..

SVE-IS ~eJ.. ?O,~ io.7 '<..\I) cl o~.f,. oQ "'~"'I ko(e
SV!-16

(11 ~'" ~q\lp .(\,;?
SVU·/7 MtJ - ..-

~VE.lg .,- ~O, ~, -
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel:

WC$tern (pressurc/FlowlTemp.):

Pressure Flowrate FlDTVH PIDTVH Con'\JMnlS
l.ocation (psi) (cfrn) (ppm.) (ppm.)

AAS·I - tt,., IP~(bJ ~u,,'"' - s~"'" f)bw- wca4~r
~ - .L.AAS-2 ~+r-o",-~. - ~ (..;\.~" ~Q." " ....,IJ c:v,t Wa. r

$]fJ~ l 1)(:) -
AA:S·3 .j~,..,,,,'f

AAS-4 . "S- bSJ ft/lJ.

AAS·S 'f.~ ~ iO ,0

AAS·6 - /(}D + ~,\ S8\Q ........~,
.. -.

~3\bAAS-7 -. lS~ ...e"".9 -..-- ~ ~MS-8

AAS·9 ~ If, c{ -"
-- 'Cf.) -""AS·l0

AAS·ll -- :1 ( \ ,,-

AAS·12 I- ~t..J -- -
- - -AAS·13

AA5·14 ~3c> ~J. ,.

AAS-lS - J. d"fo 3'1r
~~~ 31 )

..
AAS-16 --
AA5-17 -' ",,"-
AAS-IS oC""_ - ... '



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

... ~\OWOU' c..'& h..,) .. 'oc.~ ~c.l~ n,t r"I'oCr-t~l"·'I\~.

)¥ A c:u. \1-A~,. \0 ltw""'"J v",,.'t \'\y. ~\ t ,,~-\~"\ 0~ •

EllS- EA ENGINEERING.

SCIENCe:. AND
TECHNOLOGY. INC.

EA Personnel: C:SV ~"p Date: , I U/~fo Time:', , : 00
Weather: <:...l.." J '" toe; If" Main Gauge (Pressure/FlowlTemp.): 4. 0 Dl~ .J, j j'f~. r

"0.... I .... AI· "t_. : 1/ .. ,s.,.,.. :. Lt:.... \.t .. n • •••. !L. • MA

Pressure Flowrate F1D1VA PIDlVA
clDn;~Location (psi) (cfm) (ppm,,) (ppm,,) C \-\w C.60'Co

SVE-I - - t.Cl Cl.O r,. (") I. I \ \.~ O~

SVE-2 - - O.l- () () . CJ~ (> 0.0 1.J" G~·.

~l3 . - Itt. It o. ":I- O.fJ Lr lC1.~ o.f.r
Iv".) - 3. , O.CJ 0.0 G.O .;to.q O~S¥Bo+ -
~.., - - I~~ l'i'. :t-lt D.O 1.1 I~.+ oW
SVE-ij. - - 14~ ''t.et 0.(; 0.0 .20.8 o~

SVE-7 - - 0.0 OJ) eJ.O n .2.. 2.0.": ~

SVE-S - - 3.b V.n U.. O (J_ 0 ).S.'1 0eQ;

SVE-9 - - J,S' I 0.0 u~o 0.0 J.n .. ~ o~

SVE-lO - - 2..~ (j.e, 0.<:; v.G ~~ O.(:'f'

SVE-II - ~q .tt . . 0.3 (\1 ,",_II ~.9 . O~.-
SVE-12 - - 34t'.o ~ .l (). l D.I UJ.' O~

SVE-13 - - I OSJ. & l~1·· J~~. 2...( 'UI.=1' Ot;k

SVE-14 - - J."t":f ) <to S. J la, ~ Of-f
SVE-15 '(&J "<~ ). S 8~ L.t':t 0.6 U.D 13. ~ -\- A-.JlW~

SVE-16 - - II '1.. b to O. () D.o ~.,~ t v"'. Pr'JJ~ ~
~.

"&, . Ye. J c)·D 0.0 0.0 ~., ON-17 0.0

SVE-18 - - J..~ 0. 0 o.C; :l.:t. /1."1 l'J+-t

~"£." .. .. tJ.O ~.o 0.0 \).CJ 2.fJ.f o.r~

~'I£.~ - 0.0 J.O.~ O~.. v. 0 0.0 ('J.()

I
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Comments
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I
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EA 5120 0794-4 I

D

r1XJJ ey~.1r o· ~
t.it tl~ ?9D

''''1i;~« fir;
3''t -b (j

2,=t ~' 0 C '7

5~() 0"

Yf,t, c2.lt;- 0'0

~ ).CJ') 0')

~ \.3·S ():,\V C)

f-ru /,1
Flowrate • TVH ..,.

(cfm) (ppmJ C;.(4'

- lit 0

- 41- ()-
.-:- ,.--

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

,/'

- ----

-

Pressure
(psi)

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

\
AAS-3 \

AAS-4

AAS-5

AAS-6

AAS-7

AAS-lO

AAS-ll

AAS-12

AAS-13

AAS-18

AAS-8

AAS-9

!:( A 1£1'1= C( IS

Location

EA Personnel: C:lV, i (Jf Date: J(zJ2/t6' ITime:

WtstBAI.(Pressure/FlowlTemp.): r.0tJ ~i /76JcM~ (Pressure/Flow/Temp.):

AAS-14

AAS-15

AAS-16

s,S'A.lIt"S-l 7

II--A_A_S-_1 --+-----+------;1-°-,i+-O_,_O+--O.;;;......,.-i--..:O~-+-_2_1_.~V_c/-L1

F-;I{;..,.,..r n ' ..
AAS-2 - - rJ,9/ .J,6 O;Q d. '5 1 ()·t oFf /f)"I/'
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Br'unswick Naval Air Station Fuel Farm Biosparging System

EA Personnel:S \(c- Date: q (-:,V1 V ITime: 8 .3C>
- - i:-: ~Weather: 2Cj.Cj I4G Main Gauge (Pressure/Flow/Temp.):·..) r--; ; . i-c...,)~-

Pressure Flowrate FIDlVl-I PIDlVH Comments
Location (psi) (cfm) (ppm) (pp1'I1y) ( \..L. L()_ 0, ..~ ... ILO\

- ;1'1 '/ COlO 00 1~'1 J\,~SVE-l •

/')''':l),. '- - 00·0 OO,b I~O. SVE-2

SVE-3 /-1 ~,v' .i
-... er:- e) c o·c; !~.j~--

SVE-4 L,;;.;.'
l )' -L;, .'.:\( 06, I : {;O,O !cJJ,'(" j I

.., ... " I 1"""'- ....
!()O; 0 \ (',0 \0 Id3,~ IL o _...J -SVE-5 -

{'v') <::,)
,

SVE-6 -. .). q OD,O i 0(1,0 ott/.1
SVE-7 -- - - ..;;,0 I Or) ,0 OO'() ~ {,t

SVE-8
_. ..- (5.01 I 7i 2 00·0 00,0 c='LO

--- -.
3~,/;A 10~O DO,O 00,0 .;>t·eSVE-9

SVE-IO - - ilL( 3~4 DO 1'( {IO.·O :(>\,6

SVE-ll -. - ~OLj Cjb,g OD J I or, O· ~,G......u \ ,

SVE-12 .--- --- 595 1'8 DO ,;::l 00, \ dO, I
SVE-13 \~ (A I .JLf"lo 5'~ ·3~·O .L.f. . I 15.1
SVE-14 .. f) ! " ~,"8~ '738 10 ~. I 5'.'-1 f}fj

SVE-15 \...Il)Kl')l :.v.'\ L,~,fJ. J5DQ 0~.~ OdlO hb'l
SVE-16 \/e3 i (0 51 \ jpLf nc ~G (,OlO ,-=2J ,'1

./ -4ftiilD rC},o ~ OJ,C~ Do,O .]0'<1SVE-17 \" ~:. Lc>_'

SVE-18 ::) 9 'i 3j,S .) 0[\.0 ./ . '-I /1'/5

I
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: S Vc- Date: , I 3/9(, ITime.: ~ 30
Western (Pressure/Flow/Temp.): Eastern (Pressure/FlowlTemp.);~)O c..\Y'1 4. ~

Pressure Flowrate FIDTVH PID1VH CommentsLocation (psi) (cfm) (ppmJ (ppmJ (~;'h. (0, 0.., 0., loo;f"
ec~o

V" \d(.,AAS-I Hti:I,,' >' - ---. 00',0
)... .!

00·0 \~ICJ
'.AAS-2 . , -- - CO,O. '--'

, .
I

AAS-3 i-/.I!.• , j - - 00 ;0 !0 CJ . 5 . :J. I. I I

&{:-
I

SJ., 'J 'l )-'5 00,0 100:/ dl.l!AAS-4

q<.(.~~ 't 1;1, l I),) .1 o ~,I I. s ~L\o iAAS-5 D·U! I,...' / ,

~ ~ ~i IIle"v,/ - -- CC,O i 00,0AAS-6 :
/ - OOID 100,5

;
AAS-7 .~ , -- i d O,7\ t4.":" .~.

------? I

oo'(] CO'O
IAAS-8

_.
:~;9

AAS-9
_. - 0, f,?> 1'3C;~ 00.0 !:'.(). () ~~-7(l/~

AAS-IO ----. - I. ~l.f tpg5 (JO,() ·00,3' ~oliv
AAS-Il --. - q, (I 1.I Lt :8/ CJo, I Oo,C'!~,.ol
AAS-12 .__ i.,.;vJ iLl, O~ Iv 4· 3 de! ~ '0'"' 6 \10,JI I v·

AAS-13 (\1 \4 It-{,q(; -r-ir .J. () () ,d. (Jo!o l=<o.Q- - ~~~ Cj7,lJI l.q OOI() ~,~
AAS-14 ,.

AAS-15 '- ---- 3.71f~o 7/), )129 . ·~·lJ 1.2.~

-' 0
loLf 5 ).,;J:jj "3.~AAS-16 - ·~3., /b /(,,·0-- - &L,;40 7lt.4t 00,0 bL lP '9.:2AAS-17

6-- - 4 1.5~ 55,J~ () C (0 00,7 .;bJAAS-18

EA 5120 079~
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I
I
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I
I
I
I
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Comments

Sq nt,e .as -SU c;:- cr
!P\AS5 (>.. r ~'\ ovJ ~..-c:.'''l ~&I" <-+ ~
l/A<A.H-, ()(",f+ y~ C",fI I.J",-ltr c"'-.(,.. ..:~: v 1")..7

I .; .

-
----

11'7

-'_.

EA 5120 07944

Page 1 of 2

0--
---
IJ ~ \

"') 11 J').. -"'u~tv ~

FID1VH PID TVH
(PPm..) (PPm..)

.~,' '" ,. ~

17 ( I,]

I

Pressure Flowrate
(psi) (cfm)

cA ENGINEERING.

SCIENCE. AND

TECMNOLOGV.INC.

Location

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

SVE-6

SVE~5

SVE-3

SVE-14

SVE-2

SVE-ll

SVE-12

SVE-I

SVE-4

SVE-7

SVE-15

SVE-8·

SVE-9

SVE-IO

SVE-16

SVE-18

.SVE-13

·SVE-17

EA Personnel: ~; '~. C Date: f /J,t/qc, rTime:
I

Weather: Main Gauge (Pressure/Flow/Temp.):

I
I
I
I
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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

Pressure FIowrate FIDTVH PID1VH Comments
Location (psi) (cfm) (PPm..) (PPIllv)

AAS-I V / 1,1 -
AAS-2 V Y ..- ---
AAS-3 l~cP J...(;) .]'ft 0n

-'

L/, ]AAS-4 -
AAS-5 YC; 1'1 13. 3
AAS-6 Sk: Ie') ~oo .1 J 1-< '-It /
AAS-7 51r.'1c, CI(:,J) - -

oJ

17 ,ft;AAS-8 ~ ,

AAS-9 q.. ~ I, 'I
AAS-IO ---- ~ Jf~3 J.,:).. .,),.j-tr ..

Vc.<Al..J. ~("J,I,'t'1{''lIn
AAS-II ]S-~3 ~)b

AAS-12 310 J.~. 7
AAS-13 ], G. fo i~~

S;).7~ WA=~ ;;Z95AAS-14

AAS-15 '1:J. '8 fp 3gJ
AAS-16 ~Lf fpR 347
AAS-17 t.(!J'-·6 II fJ
AAS-18 - -

EA Personnel:

Western (Pressure/FlowlTemp.):

Date: Cf III r;\ q(G ITime:

Eastern (~tes;ure/Flow/Temp.):

EA 5120 0794-4
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EA ENGINEERING.

SCIENCE .... NO

TECHNOLOGY. INC.

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

EA Personnel: ~Jq OC- Date: i vIA! qto ITime: /3 0 0

Weather: ~,,_S-u'-.t<..UeAv
:l' . I

I fl" (h - d c;:.c><.. I-Main Gauge (Pressure/FlowlTemp.):
I

Pressure Flowrate FID1VH PIDWH Comments
Location (psi) (cfm) (PPIllv) (PPIllv)

SYE-I O~ ~ '~% 'f'~:Jl?
SYE-2 ~ t \ \ .:/b .) u-\

j -'

"-,

"7SYE-3 '-. 5'D ,l.

SYE-4 .5 \)(,0 l yl
SYE-5 / C 0

SYE-6 ! 0 ',s"' \ \
SYE-7 - '-,

,;"5'"70 DI;'fDqSYE-8 1'\
\ i.,;) "5 1/~I \- £b'II.· '"'~SYE-9

\.

.10 00

'-;)CJV 3 7 0 lJ "",\t
-"

SYE-IO Be; \ ; 1)-.

s-s-D )~
....I

SYE-II
"

SYE-12 d-.1 <'7 300.0

SYE-13 , 7:rJo 17 t1

LIJby' d.,Jt.;
,

SYE-14
, I

\

SYE-15 /L/% '7(/0

SYE-16 1)~'7a ,)~; .?

SYE-17 --
~-YCJ -:'i--

SYE-18 I·.J

EA 5120 0794-4

Page 1 of 2



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

EA Personnel: Date: iejl :J Iq(!i ITime:
I IWestern (Pressure/FlowlTemp.): , Eastern (Pressure/FlowlTemp.):

Pressure Flowrate ADTVH PID1VH . Comments
Location (psi) (cfm) (PPIIlv) (PPIIlv)

AAS-l L' \ f5:-- S9 i.~ ifv
AAS-2 n/j JC ~~~ 3; 7"
AAS-3 r)(.\ 3c i i 1/ 1(,." 'f

AAS-4 ~('I lu::.· .1- J,. () .') .-, 7... '-' 0" !.

AAS-5 ~, \ ".... 0u
AAS-6 o t 'f- e' S, /
AAS-7 (5--.\ .~ - 0 ~ I '1- 10 /'-Ib 10 ,~AAS-8

- 50+ 73.(1) (1,3AAS-9

AAS-IO - 3D+- )~G ~O" \
AAS-ll O~\ -..... 700 'go
AAS-12 - 5'0 ·r "I '-10 S)c
AAS-13 Cl ~.~ c2 ~ it lee
AAS-14 ) ~ (9c j-S-

~
AAS-15 I I.~~ t;c) 1/0

I

~/9C]
t

1& ¥'AAS-16 I
I

-----
AAS-17 ..-
AAS-18 ~ i I .),

EA 51200794-4
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1m: EA ENQINEERING.

SCIENCE. AND

TECHNOLOGY. INC.

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

EA Personnel: r"'l llL \ SIC Date: io/¥'/9{, ITi~~:
.S· oJ

I

Weather: O' "~'''-,--a-~ . 0 Main Gauge (Pressure/Flow/Temp.):

Pressure Flowrate FID1VH PID1VH Comments
Location (psi) (cfm) (PPm..) (PPIllv)

SVE-I <i5CJ[t1 SOC:
SVE-2 ~l9% '311
SVE-3 /'-4 ~ n ."t' _ l,:L.

SVE-4 loa ~O''1

SVE-5 S·l ell'
SVE-6 3.i 0·0
SVE-7 0.0 0.0

SVE-8 tj/jO 757
SVE-9 /1J50 i55

S'o loSC'$VE-IO /0

SVE-ll to";; ~loO' (J

SVE-12 l?c(O LLl)
SVE-13 /lf3.m 310 ~ '-\v..:"c..c:..
SVE-14 3·oc~ lD~O

SVE-15 ~3.~Ct ~'10

SVE-16 J./0k: '7 17
SVE-17 II\SU r~o

SVE-18 ~/() 3~.\.u

EA 51200794-4

Page 10f2



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

EA Personnel: Date: I("IE,l ql{: ITime:,

I
I
I
I

AAS-4 \.: •• L.....,·_-t' '"7 t06

FIDTVH PID1VH Comments
(ppm,,) (ppm,,) II~S 1'1,9
~,.~ (,:0 I'3'~ l:,~ ~9\c

S~,O ~(!;\c I~,l c:e'
L.f.~ 00 I0,0 Cj ·0
(..g5. c) lP.q I/SC) res Id...
~c15 /7· b I705 /5
&,. .170 ~~o I%,c/~ ';15
3 &:O?c 5"SO r\\J; -\u."(~ "'oc....\"')~c~F'D¢ It-(.co 45'0

('150 IStp I-33~
,
",'2., ,') ! 7

i~:; ;),~ IEA 5120 0794-4

Page 2 of 2 I
I
I
I

)50

AAS-9

AAS-8

AAS-7

AAS-3

AAS-I

AAS-il

AAS-IO

Pressure Flowrate
Location (psi) (cfm)

AAS-2

AAS-6

AAS-12

AAS-15

AAS-13

AAS-17

AAS-14

AAS-18

AAS-16
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I
I
I
I
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1:47 EA EHGINEEFlI~G.

SCIENCE. '-''''0
TECHNOL.OGY, INC.

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

EA Personnel: MlY ~!VL. Date: ItliQiq{, I Time:'

i.c'cl
,

Main Gauge (Pre~sure/Flow/Temp.):Weather: -..XAI}/H-J P>r'rD~::>J
]5'<- I

Pressure Flowrate FIDlVI-I PIDlVlf Comments
Location (psi) (cfm) (PPIllv) (PPIllv)

SVE-l 750 ~I

SVE-2 ';;L, J.. CJ·.O
. SVE-3 DO o·C
SVE-4 LtoO 40,5

SVE-5 0.0 C ·0'
SVE-6 0·0 o.e
SVE-7 0·.0 0,0

SVE-8 :)ODD 38'0
SVE-9 (550 : li5
SVE-lO I Cj (Ie iGC

-- CJ . '870SVE-l1 51G;~

SVE-12 I 3ViC. 90'1
SVE-13 '/'100 v15

3.cf/o 31~ ~~ i"'~"'" ~,~ c vo...u.,Lt '" b t'.H:..
SVE-14 '::>~ "

) '"10')0 700 - I,;
SVE-15

3 ~o· 850SVE-16 'J~

SVE-17 4,0 \,0

C '"' {j (CSVE-18 ' 'Ll
EA 5120 07944

Page 1 of 2



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

Comments

Date: I OJ ;P:l q(/) I Tim~:
I I . (\

Eastern (Pressure/flow/Temp.): ex CO.:::: ;.,.1-'111
140

~3C

'-:---
; -:.", . :'.

~ l i r j- "'.

J, I

Ie)

G·.0

.~ .C>

EA 5120 0794-4

Page 2 of 2

FID TVH PID TVH
(PPIIlv) (ppm,.)

~O, I

loon 8'0

(~.'"\

Li . \.;

0,0

)/00

'S6

'750

Pressure Flowrate
(psi) (cfm)

AAS-5

AAS-6

AAS-13 -

AAS-4

AAS-8

AAS-3 -

AAS-7

AAS-2

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

Western (Press~e/FlowlTemp.):J.~~-..c~~ ~f)<,.'

i <1oc'

AAS-I

EA Personnel:

Location

AAS-II

AAS-18

AAS-IO·

AAS-12

AAS-9

AAS-17

AAS-16

AAS-14

AAS-15



: ,-' . ~ t..- - i ;,' : -:. ~
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Page 1 of 2
~.", . ,
r....~... - I

(:~, 1,..: pc-:-n Ct- '", 'oJ--c..t'-

..
'J._.;?~,

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

Pressure Flowrate FID1VH PID1VH Comments
Location (psi) (cfm) (PPIllv) (PPIllv)

SYE-I 5500 80
SYE-2 0·0 ~ . /

SYE-3 /.0 ~J2
SYE-4 J,O ,0
SYE~5 0,0 to
SYE-6 0·0 1\0

SYE-7 'j 0 35I

SYE-8 5'S -5
SYE-9 - ,/700 30 ~ ~Cor~.."-L~ \' a..~

SYE-IO /.)010 50 ~OO-~ ,v--c
1% 7'1

'-.J .....J
SYE-II

SYE-12 \9 ::>'0 ~I[J , f" 'f \a \'11\ '€ ov't .h:::>c--: hIq ~

SYE-13 500 f=' 1.D un\' c:eAa~l'f --ie.c h\~h ..

~ooo 3~/O
.

SYE-14

SYE-15 A.1f1lo1 1900 \= too In ''3'" ~"'pt
l/'D Vf\~~Q~'o\... 00,;, K ,ric; ~\Q""'''C

1 0;; (g5a -
SYE-16 d-- ()

SYE-17 G,a 0-0
SYE-18 'n ,() l~

EA Personnel: S"C rV\ \) c..- Oate: 10 J ,.J 5 i C} lJ:' "Time: I.dGC),
Weather: -::, ,.I, \ '"'~ i ".~~, Main Gauge (Pressure/Flow/Temp.):

-'

1:4.:. =A ENGINEERING.

S;:IENCE. ANO

iECMHOLOGY. INC.

I
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: Date: ICi :J I-) )qV) ITime:
IWestern (Pressure/Flow/Temp.): Eastern (Pressure/FlowlTemp.):

Pressure Flowrate FlDTVH PIDlVR Comments
Location (psi) (cfm) (ppm) (PPrrt-·)

AAS-l <6 0 ICStv:"""c: 5 '-U~'r""\'" r;&r
0 7 .J ,

AAS-2

AAS-3 I
'0

AAS-4 () .""\ .q .,\L.'

AAS-5 (, \0 iO
AAS-6 40 17
AAS-7 C),a .-J ;).
AAS-8 5 ()
AAS-9 ;).0 ;{
AAS-IO '/i n i.J
AAS-ll ~q ~
AAS-12 gOlo 3'50

. AAS-13 ~oo V- \~ v .." -r~ ~ ~\"f..
AAS-14 460 3/
AAS-15 5'0c> '-13
AAS-16 1')'50 '7 J.60 49"0
AAS-17 /50 ;).;).. 0
AAS-18 (J.o ~

EA 5120 0794-4

Page 2 of 2

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



EA 5120079~

Page 1 of 2

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

EA Personnel: (\'\ () t_ + !""_. '.., I ,_ Date: III/lOG; ITime:·

Weather: 0-..; QC""'\j'~' 45° Main Gaule (J4essure/Flow/Temp.):

d--'Em e... ENGINEERING.

SCIENCE. AHO

TECHNOLOGY. INC.

Pressure Flowrate FIDlVH PIDTVH Comments
Location (psi) (cfm) (PPIllv) (PPIllv)

SVE-I ,°_5 iO
SVE-2 CJ ,0

SYE-3 D ~
SYE-4 3 0
SYE-5 0 0
SYE-6 .2 a
SYE-7

r-, (")V

SVE-8 .(0'<00 330
3.5<Jo l.j50 ~~ -SYE-9 . Gvv~~ \1~V~ ~ Do'f ")

11% ., . '-.J .
SYE-lO <.XOO ~ ,C't I ~'"' Q

'Sen() ~()
'i '-J '-J

SVE-II
?c.

-1~OSYE-12 :://0

SYE-13 1,,)50 tt.-tD

3°'0 YO() 'S.'\~ ,
SYE-14 ~ ~." ~~ \.,. \..'t-

SVE-15 (p ()Id 4'10
Ie, J..ftJ uSYE-16 /0

SYE-17 0 1
SYE-18 0 10

I
I
I
I,

I
I
I
I
I'
I
,1
I
I
I
I
I.
I
I
I



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

EA Personnel: Date: l\ \ \I qc" ITime:
J I

Western (Pressure/Flow/Temp.): Eastern (Pressure/AowlTemp.):

Pressure Flowrate FIDTVH PID1VH Comments
Location (psi) (cfm) (ppmJ (ppmJ

AAS-I . 0 0
AAS-2 () 0

0 I r

AAS-3

AAS-4 0 C)
AAS-5

, 0
AAS-6 0 0
AAS-7 0 0
AAS-8 .J....~ ~

AAS-9 LJl-f I
AAS-IO /'50 I'?
AAS-ll ~~ I,

AAS-12 17 /750 I~O

AAS-13 ~ i/~o '-teo
AAS-14 J'i'~ ::2.00
AAS-15 SOdS d7n
AAS-16 . 730 j, J. c/~ '-i5()

AAS-17 '. '730 <? I
AAS-18 () 0

EA 5120 0794-4

Page 2 of 2

I
I
I
I
I
I'
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I
I
I
I
I
I
I
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I
I
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. )".. ",' ,",,-j' OJ:

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

Comments

o
o

o

o

o
o

EA·ENOINEERI ...G,

SCIENCE. AND

TECHNOLOGY,IJIIC.

EA 5120 07944

Page 1 of 2

Pressure FIowrate AD lVH PID 1VH
Location (psi) (cfm) (ppm..) (ppm.,)

SVE-2 00

SVE-5 D
SVE-6 0

SVE-3 C)

SVE-12 2.8% 900

SVE-7 l

SVE4 ~

SVE-I 3

SVE-15 LJOJo &80

SVE-13 . 150;0 860

SVE-II 3:2 rib '305

SVE-16 Cj DOD looO

SVE-14 0 !-,~,., 5:10

SVE-17 \ 0
SVE-18J ()

EA Personnel: 5'-{C \"v\OC Date: J I J?; ICf'\c ITime: I~O()

Weather: 1..o..J\~CJ\...:·-(o/\JC:~
,

~O Main Gauge (Pressure/FIowlTemp.):

I
I
I
I
I
01

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: Date: III ~,l q{C ITime:

Western (Pressure/Flow/Temp.):
I I

Eastern (Pressure/Flow/Temp.):

Pressure Flowrate FIDTVH PID1VH Comments
Location (psi) (cfm) (PPIllv) (PPIllv)

AAS-l 6 0
AAS-2 CJ 0
AAS-3 - CJ C'J .-

AAS-4 0 0
AAS-5 0 0
AAS-6 0 0
AAS-7 0 n
AAS-8 ~8 0
AAS-9 'L15 I

AAS-lO J,;(,o 10
AAS-ll I, 3~o lvS()

AAS-12 3550 '330
AAS-13 ~ !S~("\ 670
AAS-14 11 0 j('} ~50
AAS-15 5lP 00 350
AAS-16 /.lP°Jo goo
AAS-17 0 0
AAS-18 ~ 0 ()

EA 5120 0794-4

Page 2 of2

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
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I
I
I
I
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I
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EA ENGINEERING.

SCIENCE. ANO

TECHNOLOGY. INC.

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

EA Personnel: f\A 0 C- 'SYC- Date: 111/3/ q.l..D ITime:.

Weather: S C V\ ~....., 35~ Main Gauge (Pressure/FlowlTemp.):

Pressure Flowrate FIDTVH PIDTVH Comments
Location (psi) (cfm) (PPm..) (PPm..)

I •

()SVE-l
.... \

IL

SVE-2 '0 0
SVE-3 .

r) 0C·

"SVE-4
r"'; t.") ,
I '.

SVE-5 ':J ·r...
\ )

SVE-6 0 0
,-.. ()SVE-7 .J

~ .... -. j]SSVE-8 I~
.1 .1tlK- "'"

)~lr5
.) r. I\("~ L;~

SVE-9 . QU . < I . .r" I'\C, ,,:;:.;.r4· L~\I i-l- C C'" l 4..-
.,

SVE-IO [»)5~/', /)5 ( •..,,\."\....J J_ ,.-"clv'" ~ ).. ' ,(,("( - 1'\":\ II » [..- l, V

....... ?' ... " r- f l I ..J ~

SVE-Il '} . c :-..:1,,;\... \.

.J .t{Je- vrcJ :

SVE-12
... . (.' 1./75SVE-13 .)C/I()
1 tlYt i'll;;() ki:'-t f,.,' r··l~\..:. I:~SVE-14 t:

SVE-15 31J'lC 570 .-.J ..

SVE-16 w.7-24./ ,.., 7C') .

SVE-17
l., 0( .

SVE-18 . r"..) 0
EA 51200794-4
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: ~\ t'lC S'yC- Date: 1111~JG1", ITime:

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

Pressure Flowrate FIDTVH PIDlVR Comments
Location (psi) (cfm) (PPIllv) (ppIIly)

AAS-I
(\

~'-../'
, .. ) L;JAAS-2 \j

AAS-3 0 0
- (')AAS-4

AAS-5 C~ C5
AAS-6 Cl C)
AAS-7 () (j
AAS-8 57 to
AAS-9 c.., C",) .-,

/ ,

AAS-IO ~ i55 /3.-
~.3/c ~(,··DAAS-II

AAS-12 >30 '?1~T5 ;)'0'7
AAS-13 1)3C) 5'7C- , '505• A.

AAS-14 1.5('/(' 4100 -

AAS-15 I:) 7C;c lfYO
AAS-16 }30 I" J~/~ 000 lt~~

. -'J dAAS-17 ;J

AAS-18
(o', 0'-.'

EA 5120 0794-4

Page 2 of 2
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I
I
I
I
I
I
I
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I



' ..- ," ..,I"' '.

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

...". .J
t. ; .. h".· r-!--,

!

/

',to ..:,

EA 5120 07944

Page 1 of 2

~~ W est- ~ ~cJ. e....

EA ENGI)r,jEERrNG.

SCIENCE. AND

.TECHNOLOQY. INC.

\ ". : . I
I" \~~-" "'j , '"~ ~ c\ I r

L - v. " Date: '/-' "Ie ITime:'EA PersOlUlel: -) "- .f ".~S iu
Weather: 'i,J '.:J ,,( - '-

... ·"":.:.."'..~...i~

Main Gauge (Pressure/Flow/Temp.):. ,'\ "

Pressure Flowrate FlD1VH PIDlVH Comments
Location (psi) (cfm) (PPII1v) (PPII1v)

SVE-l J I
0 ----SVE-2 "-

or (<")
SVE-3 '--/ ,-/

~fo "5SVE-4 -"" ,

-' .. "1
SVE-5 f ) C,

..- /'-,
SVE-6

.~.r Co/--....-
r- ) ,--

SVE-7 " ,,'"
\.-"

SVE-8 '18' . d3
SVE-9 )t{ 1'-1 hG'l ..... l~ Cc·:MA..z-iJ V(~

4Jo )97
".,J

SVE-IO

SVE-ll /7iD 20
SVE-12 /7(, " (cOO
SVE-13 tJ :Jd~ 165<6
SVE-14 j.Jl/O Gl:;6 tu.~~ C{:'J\.~ ~'\; fkui.£.+
SVE-15 /.11~J.I· -(Su I....J

SVE-16 c; c;t ~_3 77
or

" .
~"SVE-17

!I
'-./ "-.../

SVE-18 () 0

I
I
I
I
I
1\

I
I
I
I
I
I
I
I
I

I,t
I
I
I



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

EA Personnel: Date: ill ;>.~J qtJJ ITime:
I ,

Western (Pressure/FlowlTemp.): Eastern (Pressure/FlowlTemp.):

Pressure Flowrate FIDTVH PID1VH Comments
Location (psi) (cfm) (PPIllv) (ppm)

AAS-l
(-:. 0--,.

AAS-2 0 ("":/
_/

AAS-3 I J'i !-l I
AAS-4 JLI Y

• r--!
,

AAS-5
, ")

'. .'-
,)

,
i

AAS-6 ---
~/

...... r'\ ,

AAS-7 - _/

...,
AAS-8 /.::> l(:'".J

AAS-9 /7 %
AAS-IO .:..~9 1'/

"'2"'1 /(/0AAS-ll ....'" __ 0

AAS-12 jr/-I() 31Z
AAS-13 730 Cf-g2fO g~:·,;)O

AAS-14 /'-/0 If 4/'7 :

"/)1 (1 5'10AAS-15 :..{)

AAS-16 -,3cJ /"/ 7(; G.~O

AAS-17 ", L,Jv·

AAS-18 0 a
EA 51200794-4
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I
Ii

I
I;

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

'!,' , •
. J

1£4
7 EA ENGINEERING.

SCIENCE. A.ND

TECHNOLOGY. INC.

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

EA Personnel: _~.~C V\Anc... Date: IJI4 let \..0 I 'Time:' 0::; 30
Weather: 3Jo ILlah+W.r<1/ r II5...J."", Main Gauge (Pressure/FlowlTemp.): AJIA

v I

Pressure Flowrate FID1VH PIDTVH Comments
Location (psi) (cfm) (ppm,,) (ppm,,)

SVE-I 'I- " 7lc,O I .()

SVE-2 \ d,O 6.0
SVE-3 \ ;),0 0,0

SVE-4 31.6 Lf·O
\

i

0.0 u,OSVE-5 ,

SVE-6 i I j,O 0·0I

SVE-7 I 0·0 0,0
i io,OSVE-8 \ 7:J,o
\

N/4 NJA
wO..-'\ .... 'r"" F \ \ \"tck Uo.v H

SVE-9 \ n 0 c>...~-\e..

SVE-IO ; \ 3,5~o 7fo·O
SVE-II , \ l"cf 10 7~()

. \

SVE-12 ; \ Ii.( CX; I/oJ;

SVE-13 / (876 /5 <0
SVE-14 \ / 10;0 &'50
SVE-15 i .; l~f') lo53,

SVE~16 I f395 /89, :

SVE-17 0.0 0,0
SVE-18 'y. )( (J,(') 0,O

EA 5120 0794-4
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

EA Personnel: JAG \'A {) c.- Oate: IJ/4 ffl.P ITime: 013 0
:

Western (Pressure/Flow/Temp.): Eastern (Pressure/FlowlTemp.): -
\

Pressure Flowrate FIDTVH PID1VH Comments
Location (psi) (cfm) (PPlllv) (PPlllv)

AAS-l '(J Y. 6,0 6!6
AAS-2 -....... I :J ,1 0·0
AAS-3 ) CliO \'0
AAS-4 I 3G·D 5.0 .

( / 1'1·0 0,0AAS-5 . r

AAS-6 \ , ;·0 D,n
AAS-7 \ 0·0 0,0
AAS-8 / "7.(') 1.0

I 0 loJ'.oAAS-9 I 1.0 10

AAS-IO :2103,() ~,o

AAS-ll 310:0 <i ,0
AAS-12 ;) ,8;£) IS~

AAS-13 Lt35r) 5/7
AAS-14 \ '19";)0 308',0
AAS-15 3~6 Lt ~ 10
AAS-16 \ 3'58' 7;)/~

AAS-17 :;;;/?? 0.0

AAS-18 'P XJ 010 (J 0
EA 5120 0794-4
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EA Personnei: ;v1OL " Date: 11//'1 ITime: f/OD

Weather: 40c ," .
Main Gauge (PressureiFlowlTemp.):"c:). " • I 1c.A

;

P·Pe

...: ..

EA 5120 0794-4

E.A ENGINEERING.

SCIENCE. ANO

TECHNOLOGY. INC.

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

Pressure Flowrate FIDlVI-I PIDlVI-I Comments
Location (psi) (cfm) (PPlllv) (PPlllv)

SVE-l b 0

SVE-2 C 0
SVE-3 ' C' 0

SVE-4 '1 ~O
• ·01'
I }

SVE-5 0 (j

SVE-6 0 I'.:)

SVE-7 \) 0

SVE-8 ~ 11/

SVE-9 C-f 3~ Nui.£ ~O"':;11 r;'Jf 6f VQJ,4H ''''-,!~I ~

SVE-IO ~~c1 It.{O

SVE-ll q i7
SVE-12 IV J~

SVE-13 70 C[{P

30::1 ~ foo U:.-ie MM" ~ {, ',0 •. , : 0'\-'
"

SVE-14

Jia l( 70
r' I

SVE-15

SVE-16 10 Ie 0

SVE-17 0 0 ,

SVE-18 0 C

I~

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: M'b( Date: iJ./l \ (41 ITime:

Western (Pressure/Flowrremp.): Eastern (Pressure/Flowrremp.):

Pressure F10wrate FIDTVH PID1VH Comments
Location (psi) (cfm) (PPIIlv) (PPIIlv)

AAS-l ~ ..
AAS-2 t 0

(\
.-

AAS-3 c,)

AAS-4 n II
AAS-5 0"1 ~~OO ;'-1
AAS-6 (..' {1

AAS-7 D 0

AAS-8 '-( ~¥

AAS-9 ::.z ~S-

AAS-lO ~ }p

AAS-ll 0 .0
AAS-12 , to 1~

AAS-13 '-I.DO 630
AAS-14 r "76 ~ID ~

AAS-15 2S 77
AAS-16 ~D 103
AAS-17 () ,

'"'
AAS-18 J C

EA 5120 0794-4
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