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1.2 SITE HISTORY

1.2.1 Site Geologic Conditions

This report provides the results for baseline ground-water sampling, including 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 m; 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 Air Station, Brunswick, Maine

1. BACKGROUND INFORMATION

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

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

L I INTRODUCTION

Under Contract No. N62472-92-D-1296, Northern Division, Naval Facilities Engineering
Command issued Contract Task Order No. 0035 to EA Engineering, Science, and Technology
to perform remedial system operations and monitoring at the Old Navy Fuel Farm, Naval Air
Station (NAS) Brunswick, Maine. NAS Brunswick is located south ofthe Androscoggin River
between Brunswick and Bath, Maine (Figure I-I). The layout of the Old Navy Fuel Farm is
shown on Figure 1-2.
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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 offormer glycol
tanks T-104 and T-105. This plume consisted principally ofBTEX compounds, although at
significantly lower concentrations than the eastern hydrocarbon plume. Well point WP-05 is
currently located in the vicinity of the former locations of T-104 and T-105.

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

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 offormer 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.

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-l01 through T-105. Underground storage
tanks T-101 through T-103 were 100;000-gal capacity tanks used for storage of petroleum
sludge, unleaded gasoline, and aviation gasoline, respectively. Underground storage tanks T-l04
and T-105 were both 25,000-gai 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.
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1.2.3 Summary of Soil Vapor Extraction/Aquifer Air Sparging System Installation and
Pre-Operational Inspection

Construction of the SVE/AAS system and treatment plant (current biosparging system) 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 SVE/A~S 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 ofthe as-built condition of the SVE system. Water table elevation data collected during
installation of the AAS wells were assessed in conjunction with monitoring well gauging data 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 SVE/AAS 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 SVE/AAS 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

Project: 296.0035
Revision: DRAFT

Page 1-3
February 1997

Summary Report
Biosparging System Operations

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

EA Engineering, Science, and Technology

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



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).
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The existing biosparging system includes a 1,350 ft2 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.

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

Since effective operation ofthe SVE/AAS system was not possible due to the shallow depth to
ground water, the Navy obtained approval by the State of Maine Department of EnvironmentaI
Protection (MEDEP) on 22 July 1996 to operate the SVE/AAS 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 p:rrameters, and
monitoring procedures were required.
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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-lB, 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 [cfm]) 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.

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

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 0.01 O-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-Ol 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 petroleum hydrocarbons (TPH)-Gasoline Range Organics (GRO), and TPH-Diesel Range
Organics (DRO). Additional offsite laboratory analyses included nutrient availability analyses
and comparative enumeration analyses. The purpose of the comparative enumeration analyses is
to quantify the indigenous microbial population and 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 ofthe 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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nA REPORT ORGANIZAnON

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

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

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

Project: 296.0035
Revision: DRAFT

Page 1-7
February 1997

Summary Report
Biosparging System Operations

Old Navy Fuel Fann
Naval Air Station, Brunswick, Maine

During the well 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 capture
detector to provide rapid analytical data for optimizing placement of well points. Three well
!Joints (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.

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 driven an
additional 2-6 in. into the bottom of the 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 were not
developed or purged.
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topographic quadrangle map.
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----------------------

2.2 WELL POINT AIR QUALITY MONITORING PROGRAM

2.1.2 Water Quality Indicator Parameter Measurement Methodology

2.1.1 Well Gauging Methodology

Project: 296.0035
Revision: DRAFT

Page 2-1
February 1997

Summary Report
Biosparging System Operations

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-lOOO PID/FID was used to monitor the presence
of TVH 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 ofthese 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 Appendix A.

Measurements of water quality indicator parameters were obtained to assess variations in water
quality during periods of active biosparging. Water quality indicator parameters, including
temperature, pH, conductivity, dissolved oxygen, and Eh, were measured 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.

2.1 WELL GAUGING AND WATER QUALITY MONITORING PROGRAM

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 (l0 total) and newly installed well points (20 total) to
determine depth to water and absence/presence oflight, non-aqueous phase liquid (LNAPL).
Immediately following well gauging, water quality indicator 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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Old Navy Fuel Fann
Naval Air Station, Brunswick, Maine

To confirm the presence of methane and to assess the reduction of anaerobic microbial activity
within the remedial target area, a Landtec Model GA-90 methane detector was used on
28 August and 3 September 1996 to directly measure methane, oxygen, and carbon dioxide
concentrations. Elevated carbon dioxide concentrations, together with depleted oxygen
concentrations are generally an indication of active aerobic biodegradation activity. Detections
of methane above background levels may be an indication of highly anaerobic microbial activity
at the site. These data were recorded on Field Record of Biosparging Well Point Monitoring
forms provided in Appendix B.

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.

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

2.3.2 Sampling Methodology

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 of 20 well
points and 3 ground-water monitoring wells located within the remediation zone. Prior to
sampling, each well was gauged to determine the absence/presence ofLNAPL, depth to ground
water, and depth to bottom using an Oil Recovery Systems, Inc. oil/water interface probe

Project: 296.0035
Revision: DRAFT

Page 2-3
February 1997

Summary Report
Biosparging System Operations

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

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.

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 of3 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® 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. Sampling at the well points 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.
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2.3.2.2 Summary of Ground-Water Sampling Conducted on 4-5 December 1996

graduated at O.OI-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
sampled 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.

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.
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The first sampling event completed during active biosparging was conducted on 4-5 December
1996 at 16 of20 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 ofLNAPL, depth to ground water, and depth to
bottom using a Solinst Model 121 interface meter graduated at O.OI-ft intervals. Well gauging

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.

Ground-water samples were submitted for chemical analyses under two sample delivery 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-I and WP-II 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
rubing and into the appropriate sample containers. Aqueous samples were shipped under chain
of-custody to the laboratory via overnight courier upon completion of each work day.
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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.

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.

confirmed the presence of measurable LNAPL at well points WP-2 (0.03 ft), WP-4 (0.64 ft), and
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.
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Ground water was sampled 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 results are
provided in Appendix E.

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 a new dedicated polypropylene bailer and into the appropriate sample containers.
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.
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TABLE 2-1 SUMMARY OF CHEMICAL AND BIOLOGICAL ANALYTICAL PROGRAM
OLD NAVY FUELFARM, 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 Physico-Chemical Analyses

Analysis I Parameters Measured

Comparative Microbial Total Heterotrophic Bacteria/Total
Enumeration Hydrocarbon Degrading Bacteria

Nutrient Availability Nitrogen and Phosphorous
Assessment Concentrations

NOTE: BTEX = Benzene, toluene, ethylbenzene, and total xylenes.
DRO = Diesel Range Organics.
GRO = Gasoline Range Organics.
LOP = Laboratory operating procedure.
MEDEP = Maine Department of Environmental Protection.
MTBE = Methyl tertiary-butyl ether.
TPH = Total petroleum hydrocarbons.
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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 Fann 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 Fann.
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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

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.

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 Hach field test kits. Samples from the monitoring wells and well points
were also sent to EA laboratories and 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.

Baseline sampling at the Old Navy Fuel Fann was conducted during the period of7-8 August
1996 to document ground-water and soil vapor conditions prior to activation of the biosparging
system. Water level and water quality indicator parameter data were collected from 4 monitoring
wells (MW-44, MW-5l, MW-56, and MW-21I) and 20 newly installed well points (WP-01
through WP-20). Well point riser headspace TVH measurements were taken using a TVA-IOOO
PID/FID. Headspace methane, carbon dioxide, and oxygen measurements were taken using a
Landtec GA-90 methane detector.
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3.1.2 Baseline Water Quality Indicator Parameter Data

3.1.3 Baseline Well Point Riser Vapor Monitoring Data

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.

ranged from 65.97 ft above mean sea level (MSL) in WP-20 to 70.29 ft above MSL in well
points WP-01 and WP-04. Table 3-1 provides a summary of Old Navy Fuel Farm gauging data
for the reporting period.
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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 ppm, (WP-09) to 155 ppm, (WP-13). The FID response
ranged from 0.0 ppm, (WP-09) to 50,000 ppm, (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.noC (WP-10) 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 mgIL. Conductivity ranged from 60.2 J.lhrnos (MW-51) to 787 J.lhrnos (WP-08) with an
average of226 J.lhrnos. Redox ranged from -100 mV (WP-01) 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 H20®G muitiparameter water
quality meter. Water quality parameter data were not obtained from well point WP-02 due to 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.
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I. Wisconsin Department ofNatural Resources "site characterization requirements for natural biodegradation projects" (1994).

3.1.4 Baseline Microbial Sampling Results

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 10· 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 10·
CFU/mL (WP-20) with an average of5.4 x 105 CFU/mL.

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.
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It should be noted that due to the nature of microbial quantification via Standard Method culture
plate counts, moderate error (i.e., ±20 percent) can be encountered. When identifying 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 of metabolizing the target petroleum product. Both sets of
culture plates are then inoculated with I 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

During 7-8 August 1996, ground-water samples were collected from 18 of the 20 well points and
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 10· 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 10' and 1.0 x 10· CFU/mL are usually
indicative of intrinsic conditions which will require an active bioremediation system to promote
biodegradation. Microbial degrader populations less than 1.0 x 10' CFU/mL are indicative of
severely limiting conditions which may not be amenable to bioremediation (State of Wisconsin
DNR 1994)'.

Applying the screening procedure discussed above to the baseline well point head space
monitoring data, it is concluded that II of the 20 well points (WP-02, WP-07, WP-08, WP-IO,
WP-II, WP-12, WP-13, WP-15, WP-16, WP-17, and WP-19) had TVH readings exceeding
10 ppmv• 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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3.1.5 Baseline Ground-Water Sampling Results

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.

Total BTEX was reported in 20 ofthe ground-water samples at concentrations ranging from
1.2/-lgIL (MW-51) to 5,752/-lgIL (WP-05). Total BTEX was reported above 100 /-lgIL in 5 of
20 samples: WP-02 (623.6/-lgIL), WP-05 (5,752/-lgIL), WP-IO (166/-lglL), WP-II (3,998
/-lglL), and WP-13 (766/-lglL). Benzene was detected in II of20 samples. Toluene was the

The baseline microbial sampling data indicated that the intrinsic petroleum degrader population,
with an average concentration of5.4 x 105 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 assessment include total organic nitrogen,
the carbon to nitrogen ratio (C:N), carbon to phosphorus ratio (C:P), sulfate, and nitrate. These
parameters are used to assess the potential for microbial growth and biodegradation, as well as to
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: I to 115: I, with an average of26: 1. The baseline C:P ratios ranged
from 600:1 to 875:1 (where measurable) with an average of742:1. 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: I, C:P ratio of at least 100: 1-200:1) given by
BioRenewal Technologies, Inc. Sulfate concentrations ranged from less than 0.1 mglL to 120
mg/L, with an average of37.2 mglL. Nitrate concentrations ranged from less than 0.1 mgIL to
29.0 mg/L, with an average of 3.02 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

MTBE was detected in 19 of 20 ground-water samples at concentrations ranging from 1.3 J,lg/L
(WP-03) to 130 J,lg/L (WP-09). MTBE was not detected in the equipment rinsate blanks or the
trip blanks.

most frequently detected compound, reported in all 20 samples. Ethylbenzene was reported in II
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.

TPH-GRO was reported in the 20 ground-water samples at concentrations ranging from 14 J,lg/L
(MW-51) to 9,000 J,lg/L (WP-05). Concentrations ofTPH-GROwerereportedabove 1,000 J,lglL
in 5 of20 samples: WP-02 (4,200 J,lgIL), WP-05 (9,000 J,lgIL), WP-07 (2,500 J,lgIL), WP-Il
(5,500 J,lg/L), and WP-13 (2,200 J,lg/L). TPH-GRO was not detected in the equipment rinsate
blanks.
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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 mg/L in 9 of 18 well points and less than 1.0 mg/L
in 16 of 18 well points. Only two well points, WP-09 and WP-20, exhibited dissolved oxygen
concentrations greater than 1.0 mgIL (5.4 and 3.1 mg/L, respectively). Figure 3-6 provides the

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 mg/L in WP-04 and WP-08.
Manganese concentrations ranged from non-detect in 12 of the well points to 2.0 mgIL 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-Il (5,500 J,lg/L and
10,000 J,lgIL, respectively). TPH-GRO was reported at 16.0 J,lglL for the original sample at
MW-44 but was not reported in the duplicate sample «10.0 J,lg/L).

TPH-DRO was reported in 18 of 20 ground-water samples at concentrations ranging from
56 J,lg/L (MW-56) to 16,000 J,lg/L (WP-02). Concentrations ofTPH-DRO were reported greater
than or equal to 1,000 J,lglL at 5 locations: WP-Ol (1,000 J,lg/L), WP-02 (16,000 J,lg/L), WP-04
(1,300 J,lg/L), WP-05 (1,100 J,lg/L), and WP-ll (3,600 J,lg/L). TPH-DRO was not detected in
MW-44 or MW-51. TPH-DRO 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 1.51 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
iron 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. Significant anaerobic biodegradation of petroleum hydrocarbons was likely in
progress at this time. The presence of high concentrations of methane (as much as 5 percent
of the head space vapor) within many of the well point risers indicated that methanogenic
biodegradation of hydrocarbons was in progress.
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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 Graudy 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 ofthe 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+]), which 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
reduction, nitrate reduction, ferric iron reduction, and sulfate 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.)

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.
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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:

The average ground-water temperature, ferrous iron, and TPH concentrations, and C:N:P ratios
were all within acceptable ranges (10-45°C, <10 mglL, <50,000 mglL, and 100:1:0.5-100:10:1,
respectively) given by EPA for successful application of biosparging 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
was anticipated that the pH of ground water would approach neutrality as aerobic microbial
activity replaced anaerobic processes following 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- I4 and WP-20) exhibited microbial populations 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 for functionality and repaired as
necessary.

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

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 ordered 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 C18 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 ofthe
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 of LNAPL. A summary of water 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-OI, WP-02, WP-03, WP-04, WP-05, WP-06, WP-08, WP-IO, WP-II, WP-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 to
1.95 ft), WP-IO (up to 0.10 ft), and WP-13 (0.12 ft) and monitoring well MW-J (up to 0.17 ft).
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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 personnel gauged 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 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-IOOO 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 ppm, were observed in all but 5 of the 20
well point risers. TVH concentrations greater than 10 ppmv were not confinned within well
point risers WP-OI, 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 ppmv • TVH concentrations greater
than 10 ppm, continue to be observed in the remaining well point risers. A summary of the well
point headspace monitoring data is provided in Table 3-3.

Project: 296.0035
Revision: DRAFT

Page 3-10
February 1997

Summary Report
Biosparging System Operations

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Field personnel measured headspace TVH concentrations in the 20 well points during each of the
16 operating and monitoring site visits. To confinn 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 in all but 7 of the well points (WP-OI, WP-03, WP-05,
WP-06, WP-09, WP-14, and WP-18). Carbon dioxide measurements ranged from 0.0 percent
(well points WP-O I and WP-06) to 34.2 percent (WP-I 0). Oxygen measurements ranged from
0.0 percent (WP-IO) to 21.8 percent in well point WP-Ol. Methane, carbon dioxide, and oxygen
headspace concentration data are provided in Table 3-7.

3.3.4 Monitoring Well and Well Point Headspace Vapor Measurements
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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 oxygen, 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.

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 of LNAPL.
LNAPL was observed in WP-02 (0.03 ft), WP-04 (0.64 ft), and WP-07 (0.62 ft). LNAPL was
not observed in any of the monitoring wells. The ground-water elevation ranged from 61.56 ft
MSL in MW-49 to 72.80 ft MSL in MW-62. Table 3-1 provides a summary of Old Navy Fuel
Farm gauging data for the reporting period.
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Ground-water pH ranged from 5.04 (WP-IO) to 6.71 (WP-08) with an average value of 5.93.
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 mgIL (WP-05) to 10.50 mglL (WP-13) with an average of
4.09 mgIL. 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-OI) to 321 mV (WP-14) with an
average of241 mY. Table 3-2 provides a summary of Old Navy Fuel Farm 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).

Additional ground-water samples were collected from 18 of20 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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3.4.4 December 1996 Microbial Sampling Results

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 ratio (well point

TVH measurements were taken from the 20 well point risers on 5 December 1996
(approximately 4 months after biosparging system activation) to assess the effect of long-term
subsurface air injection on the volatilization of hydrocarbons at the ground-water interface.
Table 3-3 provides a summary of well point headspace monitoring data.

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-IO through WP-12) had TVH readings exceeding 10 ppm,. It can also be inferred that
II of the 20 well points (WP-IO through WP-08 and WP-IO through WP-12) had elevated
methane concentrations.

Project: 296.0035
Revision: DRAFT

Page 3-12
February 1997

Summary Report
Biosparging System Operations

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

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 10· CFU/mL (WP-OI) with an
average of 1.143 x 10· CFU/mL. Degrader microbial populations ranged from 5.0 x 103

CFU/mL (WP-18) to 3.6 x 10' CFU/mL (WP-02) with an average of6.8 x 104 CFU/mL. Table
3-4 provides a comparison of baseline and December 1996 microbial sampling results. As
evident in the table, although the total heterotrophic microbial population increased from an
average of6.87 x 10' to 1.143 x 10· CFU/mL during this reporting period, the hydrocarbon
degrading microbial population decreased from an average of 5.4 x 10' CFU/mL to 6.8 x 104

CFU/mL.

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 PID response ranged from 0.0 ppm, at 6 of20 well points (WP-14, WP-15, WP-16, WP-17,
WP-18, and WP-20) to 755 ppm, (WP-07). The FID response ranged from 0.0 ppm, at 6 of 20
well points (WP-13, WP-14, WP-15, WP-16, WP-18, and WP-20) to 188,000 ppm, (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 FlD was responding to elevated concentrations of
methane gas, whIch is not detected by the PID.
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3.4.5 December 1996 Ground-Water Sampling Results

MTBE was detected in only 2 of24 ground-water samples at concentrations of8.7 ,Ug/L (WP-05)
and 120 ,UglL (MW-J). MTBE was not detected in the equipment rinsate blanks or the trip
blanks.

TPH-GRO was reported 20 of 24 ground-water samples at concentrations ranging from II ,Ug/L
(WP-16) to 30,000,Ug/L (MW-J). Concentrations ofTPH-GRO were reported above 1,000,Ug/L
in 6 of24 wells: WP-Ol (3,300 ,Ug/L), WP-03 (4,100 ,Ug/L), WP-05 (4,800 ,Ug/L), WP-ll (3,400
J.tglL), WP-19 (1,100 ,UglL), and MW-J (30,000 ,UglL). TPH-GRO was also detected in I of the
equipment rinsate blanks at a concentration of 12 ,Ug/L.

Total BTEX was reported in 18 of24 ground-water samples at concentrations ranging from
1.0,UglL (WP-09) to 16,320 ,UglL (MW-J). Total BTEX was reported at a concentration greater
than 100 ,UglL in 4 of24 samples: WP-05 (3,027 ,Ug/L), WP-11 (269.6 ,Ug/L), WP-12
(591.1 ,UglL), and MW-J (16,320 ,Ug/L). Benzene was reported in 3 of24 samples. Toluene was
reported in 10 of24 samples. Ethylbenzene was reported in 8 of20 samples. Total xylenes were
the most frequently detected compounds, reported in 15 of24 samples. Total BTEX was not
detected in the equipment rinsate blanks or the trip blanks.
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A total of24 ground-water samples were collected from 8 monitoring wells (MW-44, MW-49,
MW-51, MW-54, MW-58, MW-62, MW-J, and MW-I) and 16 well points on 4-5 December
1996. Samples were not collected from well points WP-02, WP-04, and WP-07 due to the
presence ofLNAPL and from WP-17 due to lack of sufficient ground water. 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 December 1996 ground-water sampling event are
summarized in Table 3-8. Figures 3-8 through 3-11 provide interpreted concentration isopleths
for total BTEX, MTBE, TPH-GRO, and TPH-DRO concentrations in ground water, respectively.

WP-15, 180: I) was reported by BioRenewal Technologies, Inc. Each average value of these
parameters, with the exception of the C:N ratio, was above the minimal threshold for effective in
situ biodegradation potential (total organic nitrogen :d.5 percent, C:N ratio between 10:1 and
100:1, C:P ratio between 100:1 and 200:1) given by the EPA (1995). The average C:N ratio was
slightly (approximately 6 percent) below the threshold value. Sulfate concentrations ranged from
20 mg/L to 190 mg/L, with an average of75.5 mg/L. Nitrate concentrations ranged from 3.3
mg/L to II mg/L, with an average of 6.4 mg/L. Table 3-5 provides a summary of the Old Navy
Fuel Farm biodegradation parameter data.
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3.5 PRELIMINARY ASSESSMENT OF BIOSPARGING SYSTEM PERFORMANCE

3.5.1 In Situ Biodegradation Conditions

The reported concentrations of total 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
f./-glL for the original sample and at 160 ;.tgIL in the duplicate sample.

TPH-DRO was reported in 16 of24 ground-water samples at concentrations ranging from
52 ;.tg/L (MW-62) to 6,700 ;.tglL (MW-J). Concentrations ofTPH-DROwere reported greater
than 1,000 ;.tglL at only 2 'locations: WP-13 (3,100 ;.tgIL) and MW-J (6,700 ;.tglL). TPH-DRO
was not detected in MW-51 or MW-58. TPH-DRO was not detected in the equipment rinsate
blanks.
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Hach field test kits (colorimetric) were used for onsite analysis of ferrous iron and manganese
concentrations in the ground-water samples from 16 of 20 well points. Samples were not
collected from well points WP-02, WP-04, and WP-07 due to the presence ofLNAPL.
Insufficient ground water was available for sample collection in WP-17. Ferrous iron
concentrations ranged from 0.05 mgIL in WP-20 to 12.0 mglL in WP-l. Manganese
concentrations ranged from non-detect in 3 well points (WP-15, WP-16, and WP-18) to 1.1 mgIL
in WP-12. A summary ofthe ferrous iron and manganese data is provided in Table 3-6.

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.

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, highly reducing
enviromnent 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-I O. 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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remedial area (including well points WP-07, WP-08, WP-09, WP-13, WP-15, and WP-20, and
mocitoring well MW-J) where dissolved oxygen concentrations ranged from 5.1 mg/L to
saturation. At 3 of these locations (WP-07, WP-08, and WP-13), bubbling ground water was
observed within the well risers; although dry, positive air pressure was observed at WP-17,
indicating active biosparging in this area.

The reduction in methanogecic bacteria in areas which exhibited increases in dissolved oxygen
was further evidenced at many locations by a corresponding decrease in well point riser
headspace methane concentrations. As discussed previously, an FID calibrated to methane gas
was used concurrently with a PID to analyze headspace vapor. Significant discrepancies
between the FID and PID responses were confirmed to be due to methane. Based on these
analyses, significant reductions in well point riser headspace methane concentrations were
observed at 7 well points (WP-08, WP-I0, WP-16, WP-17, WP-18,WP-19, and WP-20). Five
of these well points (WP-08, WP-15, WP-16, WP-18, and WP-19) were observed to have
corresponding increases in dissolved oxygen concentration. Insufficient ground water was
present in WP-17 to mocitor dissolved oxygen trends; however, positive air pressure was
detected at this location, indicating that nearby ground-water aeration was likely. No increase in
dissolved oxygen was detected at WP-IO. Apparent increases in headspace methane
concentrations were observed at well points WP-03, WP-05, and WP-06. Although a slight
increase in dissolved oxygen was detected at WP-03, well points WP-05 and WP-06 appear to
have remained anaerobic throughout the reporting period. No apparent change in methane

Other water quality indicator parameter data which indicate that a conversion from anaerobic to
aerobic conditions had been icitiated were pH and redox potential. As discussed previously, the
ground-water pH measured during the baseline sampling event at the Old Navy Fuel Farm
remedial area was sigcificantly lower than pH values typical (i.e., approximately 6.0-7.0) for
other sites at NAS Brunswick. The average pH prior to activation of the biosparging system was
4.87; after approximately 4 months ofbiosparging, the average pH had risen to 5.93. The
depressed pH conditions observed during pre-operational sampling may have resulted from
acetate and long-chain fatty acid accumulation during methanogenesis (Naval Facilities
Engineering Service Center 1996). Methanogecic bacteria cannot tolerate oxygen and would
have been destroyed in areas which experienced sigcificant increases in dissolved oxygen,
thereby micimizing the pH-reducing effects ofmethanogenesis (Graudy and Graudy 1988).
Increases in pH correlate to dissolved oxygen increases, especially at well points WP-08 and
WP-13, which demonstrated very significant increases in both dissolved oxygen concentration
and pH. Although not as significant, there also appears to be a correlation between increased
dissolved oxygen and increased redox potential at well points which had previously exhibited
very low redox potentials (WP-OI, WP-02, WP-08, and WP-II). Increased redox potential is
associated with conversion to aerobic microbial processes (Naval Facilities Engineering Service
Center 1996). However, the range of redox potentials and average redox potential measured
during the December 1996 sampling event (45-321 mV and 241 mY, respectively) was still
below values typical in environments where aerobic biodegradation has been fully established
(usually greater than 750 mY).
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concentrations was observed at 6 of the 20 well points (WP-OI, WP-02, WP-04, WP-07, WP-II,
and WP-12). Since installed, methane has not been observed at well points WP-09, WP-13,
WP-14, and WP-20.

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

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+'), is measured. An increase in ferrous iron
concentration is an indication that iron reduction is likely occurring (Naval Facilities Engineering
Service Center 1996). Alternately, ifferrous 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.

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
tmder strictly anaerobic conditions (i.e., dissolved oxygen less than 0.5 mg/L). Therefore,
microbial reduction of dissolved-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 of 3 (WP-03 and WP-I 0) 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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The pH of the ground water has increased to minimal threshold levels for aerobic metabolism.
It is expected that the pH will continue to approach neutrality as the conversion from anaerobic
to aerobic conditions is completed. Similarly, the redox potential of site ground water is
expected to increase as aerobic processes are fully established. The average total organic
nitrogen concentration (12.2 percent) and average CoP ratio (180:1) are within acceptable ranges
to sustain aerobic biodegradation of petroleum hydrocarbons. The C:N ratio is slightly (less than

(WP-01 and WP-19) exhibited slight increases in ferrous iron concentrations and 4 locations
(WP-05, WP-06, WP-IO, and WP-14) exhibited relatively stable ferrous iron concentrations.
WP-O1 exhibited only a slight increase in dissolved oxygen. Based on ground-water data
collected at w~ll points WP-05, WP-06, and WP-l 0, in which no reductions in ferrous iron
concentration were observed, the subsurface environment appeared to remain anaerobic
throughout the reporting period. As stated previously, it should be noted that these changes may
be due, in part or whole, to seasonal effects.

Based on water quality parameter indicator data, and nutrient and electron acceptor data collected
during the December 1996 sampling event, most environmental conditions required for
successful aerobic biodegradation are in place at the Old Navy Fuel Farm. Ground-water
dissolved oxygen concentrations throughout the majority of the remedial area have been
increased to acceptable levels (i.e., greater than 2.0 mg/L) for aerobic metabolism. It is
recommended that enhanced air injection should be established in the area of well points WP-05,
WP-06, and WP-lO by altering the AAS compressor configuration and adjusting air injection
control valves within the western AAS service vaults. These modifications should result in
aerobic conditions throughout the targeted remedial area.

Microbial quantification data obtained during the baseline and December 1996 sampling events
indicate that the increase in dissolved oxygen resulting from active biosparging has increased the
overall microbial population by approximately 40 percent, to an average of 1.143 x 106 CFU/mL.
This increase is especially noteworthy since seasonal decreases in ground-water temperature
between the baseline and December 1996 sampling events would have otherwise been expected
to reduce the microbial population. However, the total petroleum (i.e., kerosene or JP-5)
degrading microbial population had apparently decreased to an average of 6.77 x 105 CFU/mL.
This decrease may be due to a number of influences, which may include: a more favorable
response to temperature and/or seasonal factors by the non-degrader portion of the microbial
population, utilization of non-petroleum based substrate(s) accumulated during long-term
anaerobic conditions, and/or sampling/laboratory conditions. Although data from the December
1996 sampling event indicate a decrease in the known petroleum degrading microbes, the
increase in the total microbial population indicates that the biosparging system is effectively
supporting conditions necessary for aerobic in situ biodegradation. Due to limited microbial
data, the severe temperature reduction between sampling events (i.e., average ground-water
temperature decreased from 16.59°C to 7.30°C), and other potential influences discussed above,
a complete assessment of microbial response to biosparging activity cannot be offered at this
time.
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3.5.2 Preliminary Assessment of Dissolved-Phase Hydrocarbon Removal

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-lO, WP-13, WP-15, WP-20,
and monitoring well MW-5l) 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-Il, WP-14, and WP-18.

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-5l 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.

10 percent) below the minimal threshold value to sustain aerobic biodegradation of petroleum
hydrocarbons. The current ground-water temperature may contribute to inhibition of effective
bioremediation, however, this is a seasonal attribute. It is expected that as the ground-water
temperature increases and dissolved oxygen continues to be made available as the primary
electron acceptor, sustained aerobic degradation of petroleum constituents will occur at the Old
Navy Fuel Farm.
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As indicated by the data, total BTEX concentrations decreased at II out 14 well points (WP-Ol,
WP-03, WP-08, WP-09, WP-lO, 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 II well points in which total BTEX
concentration reductions were observed, 9 also exhibited evidence of active biosparging. WP-Ol
and WP-lO, 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 total 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.

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-phase BTEX, 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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Although volatilization is effective for removal ofthe 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-IO, 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-Ol, 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 of volatilization and increased in situ biodegradation, both resulting from
operation of the Old Navy Fuel Farm biosparging system. Although existing data are not
sufficient to directly quantify the fraction of hydrocarbon reduction attributable to volatilization
versus biodegradation, estimations can be made for specific compounds based on chemical
specific vapor pressure and biodegradability. MTBE, for which the most significant
concentration reduction was observed, is the most volatile analyte included in the sampling
progranl 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 (fi MSL) Water (fi) LNAPL (fi) Thickness (fi) Elevation (fi)")

WP-t

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 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 70.03

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.

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine
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Gauging Well Elevation Depth to Depth to LNAPL Water Table
Data (Il MSL) Water (Il) LNAPL (Il) Thickness (Il) Elevation (ft)(a)

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 «0.01) 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

19 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 SEP 1996 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)l;ll

WP-5

08 AUG 1996 74.64 5.45 5.45 000 69.19

14 AUG 1996 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 5.83 000 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 6859

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 NOV 1996 74.64 4.94 4.94 0.00 69.70

08 NOV 1996 74.64 5.22 5.22 0.00 69.42

13 NOV 1996 74.64 5.11 5.11 0.00 69.53

25 NOV \996 74.64 5.39 5.39 0.00 69.25

03 DEC 1996 74.64 4.13 4.13 0.00 70.51

19DEC 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

14AUG 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 68.6\

03 SEP 1996 73.72 5.04 5.04 0.00 68.68

16SEP 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 5.0\ 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 NOV 1996 73.72 3.70 3.70 0.00 70.02

08 NOV 1996 73.72 4.15 4.15 0.00 69.57

13 NOV 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)'·)

WP-7

08 AUG 1996 73.92 4.90 4.90 0.00 69.02

14 AUG 1996 73.92 5.10 5.10 000 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 OCT1996 74.99 6.50 6.50 0.00 68.49

08 OCT1996 74.99 Da1a not available (dry)

170CT1996 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

19DEC 1996 74.99 3.55 3.55 0.00 71.44
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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)fB)

WP-9

08 AUG 1996 75.46 6.86 6.86 0.00 68.60

14AUG 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 74.83 565 5.65 0.00 69.18

14 AUG 1996 74.83 5.80 5.80 0.00 6903

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 5.91 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

19DEC1996 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 (tt MSL) Water (tt) LNAPL (tt) Thickness (tt) Elevation (twa)

WP·ll

08 AUG 1996 74.06 5.21 5.21 0.00 68.85

14 AUG 1996 74.06 5.30 5.30 000 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

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 3.95 395 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 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 «0.01) 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 OCT 1996 74.34 6.68 6.68 0.00 67.66

17 OCTl996 74.34 5.84 5.72 0.12 68.60

25 OCTl996 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 5.40 000 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

14 AUG 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 OCTl996 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 5.85 585 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

19DEC1996 75.6 5.55 5.55 0.00 70.05
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Gauging Wen Elevation Depth to Depth to LNAPL Water Table
Data (Il MSL) Water (Il) LNAPL (Il) Thickness (Il) Elevation (ft)CaJ

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)

170CTl996 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 6.51 651 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

19DEC 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)(a)

WP-t9

08 AUG 1996 72.73 5.12 5.12 0.00 67.61

14 AUG 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

170CT1996 72.73 5.33 5.33 0.00 67.40

25 OCT 1996 72.73 433 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

19DEC 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)

16 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

170CT 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 (ft)(a)

MW-44

08 AUG 1996 73.18 3.46 3.46 0.00 69.72

14 AUG 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 OCT 1996 73.18 3.70 3.70 0.00 69.48

170CT1996 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

"' n,,," '096 75.49 4.71 4.71 0.00 70.78
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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)(il)

MW-S6

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 70.05

08 OCT 1996 73.53 11.35 11.35 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 Water flowing out of well

MW-S8

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 76.8\ 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 0.11 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 66.56

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
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TABLE 3-2 SUMMARY OF WATER QUALITY INDICATOR
PARAMETER MEASUREMENTS COLLECTED

FROM 8 AUGUST THROUGH 19 DECEMBER 1996
OLD NAVY FUEL FARM, NAVAL AIR STAnON

BRUNSWICK, MAINE

Project: 296.0035
Revision: DRAFT

Table 3-2
EA Engineering, Science, and Tecbnology February 1997

Temperature Dissolved Conductivity Redox
Date pH ('C) Oxygen (mgIL) (f.'hmos) (mV)

WP-I

08 AUG 1996 5.25 16.40 0.39 404 -100

14 AUG 1996 Sheen ofLNAPL present (data not available)

20 AUG 1996 5.49 17.09 0.45 447 -43

28 AUG 1996 5.36 17.09 0.36 451 -22

03 SEP 1996 5.40 17.20 0.25 510 -50

16 SEP 1996 5.50 16.60 0.50 200 285

02 OCT 1996 5.70 15.50 0.40 392 12

08 OCT 1996 5.80 14.31 0.47 378 41

17 OCT 1996 5.85 13.17 0.62 325 III

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

19DEC 1996 6.20 6.00 1.20 292 69

WP-2

08 AUG 1996 Sheen ofLNAPL 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 5.40 18.07 0.53 313 -30

03 SEP 1996 5.30 18.30 0.16 333 -59

16SEP 1996 5.60 17.20 050 234 267

02 OCT 1996 5.60 15.48 0.75 283 19

08 OCT 1996 6.04 14.52 0.32 291 II

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.
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I Temperature

I
Dissolved Conductivity Redox

Date pH (OC) Oxygen (mg/L) (phmos) (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 ofLNAPL 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

14 AUG 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 ofLNAPL 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 ofLNAPL 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 ofLNAPL present (data not available)

19 DEC 1996 Sheen ofLNAPL Dresent (data not available)
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Temperature Dissolved Conductivity Redox
Date pH ('C) Oxygen (mg/L) (I'hmos) (mV)

wp-s
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 t6.63 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 OCT 1996 5.23 14.12 0.36 89.6 243

t7 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 501 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

19DEC 1996 6.10 6.30 1.10 50.5 315
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Temperature Dissolved Conductivity Redox
Date pH (0C) Oxygen (mg/L) (}.thmos) (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 6.8 134

03 SEP 1996 Bent well riser (data not available)

16SEP 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 ofLNAPL present (data not available)

02 OCT 1996 6.20 16.02 5.80 449 166

08 OCT 1996 Dry well point (data not available)

170CT 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 1l.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
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Temperature Dissolved Conductivity Redox
Date pH (0C) Oxygen (mgIL) (I'hmos) (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)

170CT 1996 Insufficient water (data not available)

25 OCT 1996 5.80 13.27 7.15 400 258

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-1O

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 ofLNAPL 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
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Temperature Dissolved Conductivity Redox
Date pH CC) Oxygen (mgIL) (I"hmos) (mV)

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 ofLNAPL 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 0.93 281 262

08 OCT 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 NOV 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 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 5.50 6.60 3.60 222 299

19 DEC 1996 5.70 5.50 6.60 128 333
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Temperature Dissolved Conductivity Redox
Date pH COC) Oxygen (mg/L) (!,hmos) (mV)

WP-13

08 AUG 1996 4.80 17.14 0.83 114 284

14 AUG 1996 4.85 19.36 0.76 246 250

20 AUG 1996 Sheen ofLNAPL present (data not available)

28 AUG 1996 Sheen ofLNAPL present (data not available)

03 SEP 1996 Sheen ofLNAPL present (data not available)

16SEP 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

170CT 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 7.70 112 251

03 DEC 1996 6.50 5.40 10.50 76.3 250

19 DEC 1996 6.70 5.50 11.00 60.6 32J

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 2.60 110 321

19 DEC 1996 6.00 6.00 3.00 91.6 331
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Temperature Dissolved Conductivity Redox
Date pH ('C) Oxygen (mg/L) ().thmos) (mV)

WP-lS

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

16SEPI996 5.60 16.60 0.40 113 286

02 OCT 1996 5.00 15.20 2.00 106 270

08 OCT 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)

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 6.20 18.04 1.20 446 329

02 OCT 1996 Insufficient water (data not available)

08 OCT 1996 Insufficient water (data not available)

170CT1996 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

I
I

Old Navy Fuel Fann
Naval Air Station, Brunswick, Maine

Summary Report
Biosparging System Operations



I
I EA Engineering, Science, and Technology

Project: 296.0035
Revision: DRAFT

Table 3-2 (Continued)
February 1997

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

I
Temperature Dissolved Conductivity Redox

Date pH ('C) Oxygen (mgIL) ("hmo,) (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)

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 NOV 1996 insufficient water (data not available)

08 NOV 1996 lnsufficient 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 1l.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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Temperature Dissolved Conductivity Redox
Date pH (0C) Oxygen (mgIL) (I"hmos) (mV)

WP-19

08 AUG 1996 5.50 16.79 060 281 321

14AUG 1996 520 17.62 0.77 211 328

20 AUG 1996 Sheen ofLNAPL present (data not available)

28 AUG 1996 596 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

02 OCT 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

250CTl996 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
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Temperature Dissolved Conductivity Redox
Date pH CC) Oxygen (mgIL) (/.thmos) (mV)

MW-44

08 AUG 1996 5.31 17.38 1.90 65.5 III

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)

16SEP 1996 Sheen of LNAPL 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

170CT 1996 6.03 13.14 0.72 98.1 52

25 OCT 1996 5.77 12.20 0.85 92.1 102

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-Sl

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 (data not 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 flowino out of well (data not available),

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

EA Engineering, Science, and Technology

Old Navy Fuel Fann
Naval Air Station, Brunswick, Maine

Project: 296.0035
Revision: DRAFT

Table 3-2 (Continued)
February 1997

Summary Report
Biosparging System Operations



I
I EA Engineering, Science, and Technology

Project: 296.0035
Revision: DRAFT

Table 3-2 (Continued)
February 1997

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

Temperature Dissolved Conductivity Redox
Date pH eC) Oxygen (mg/L) CJ.<hmos) (mV)

MW-58

03 DEC 1996 6.09 889 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)

14AUG 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 l.ll 202 91

25 OCTl996 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 585 8.36 5.90 276 104

19 DEC 1996 6.10 6.40 11.30 258 310
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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

9 August 1996 19 December 1996

FIDTVH PIDTVH FIDTVH PIDTVH
Location (ppmy ) (ppmvl (ppmy ) (ppmy )

WP-I 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-IO 20,000 33.28 85 12

WP-II 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: FID ~ Flame ionization detector.
PID ~ Photoionization detector.
TVH~ Total volatile hydrocarbons.
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TABLE 3-4 SUMMARY OF TOTAL AND DEGRADER MICROBIAL
POPULATIONS 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/mL)") (CFU/mL)") (CFUI mL)") (CFU/mL)(')

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

WP-2 3.2 x 10' 2.5 x 10' 5.9 x 10' 3.6 x 10'

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

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

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

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

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

WP-8 4.9 x 10' 2.2 x 10' 7.7 X 10' 1.3 X 10'

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

WP-IO 1.4 x 10' 1.9 x 10' 7.4 X 10' 1.3 X 10'

WP-li 8.7 x 10' 1.6 x 10' 5.4 x 10' 7.6 x 10'

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

WP-13 8.9 x 10' 8.8 X 10' 3.0 x 10' 9.3 X 10'

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

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

WP-16 NA NA NA NA

WP-17 NA NA NA NA

WP-18 3.2 x 10' 2.2 x 10' 3.3 x 10' 5.0x1OJ

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

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

(al 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 STATION, 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 Nitrogen CoN CoP (mgIL) (mgIL) Nitrogen CoN CoP (mgIL) (mgIL)

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-IO 3.2 16 NA 40.0 <0.1 1.9 10 NA 23.0 3.3

WP-II 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: CoN ~ Carbon to nitrogen ratio.
CoP = Carbon to phosphorous ratio.
NA = Not applicable.
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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-OUP I WP-02 I WP-03 I WP-04 I WP-05 I WP-06 I WP-07 I WP-08 I WP-09 I WP-10 I WP-ll I WP-II-OUP

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 602 (l'g/L)

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

Toluene 2.1 2.1 34 72 3.8 740(a) 3.8 12.0 6.4 5.4 46 3,000'" 3,000<a)

Ethylbenzene «1.0U) «1.0U) 94 1.3 7.5 700(aj «LOU) 6.0 1.5 1.3 17 170 220

Total xylenes 12.0 16.1 490 3.1 15.5 4,300'" 3.7 49.2 6.1 8.7 72 750 980

TotalBTEX 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 1.3 31 14 32 9.9 29 130 49 51 32

TPH BY METHOD MEDEP LOP 4.2.17 (j.<g/L)

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 (j.<g/L)

TPH-ORO 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-ORO = Total petroleum hydrocarbons-diesel range organics.
U = Not detected. Sample quantitation limits are shown as « U).
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Samole Location

COffioound WP-13 I WP-14 I WP-15 I WP-18 I WP-19 I WP-20 I MW-44 I MW-44-0UP I MW-51 I MW-56 I RBLK-I I RBLK-2

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 602 (j.tg/L)

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

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

EthyIbenzene 56 «LOU) 1.7 «LOU) «1.0U) 1.0 «LOU) «LOU) «LOU) «LOU) «LOU) «1.0U)

Total xylenes 315 4.5 7.6 3.8 1.2 6.3 1.1 1.8 «LOU) 1.0 «1.0U) «LOU)

Total BTEX 766 14.5 33.8 11.6 4.6 15.5 3.6 4.5 1.2 2.8 NO NO

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.tg/L)

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

TPH BY METHOD MEDEP LOP 4.1.25 (j.tg/L)

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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NOTE: LNAPL = Light, non-aqueous phase liquid.
NA = No data; well point dry or water too turbid to obtain data.
ND = Not detected; no response from test kit (Le., <0.1 mg/L).

TABLE 3-7 SUMMARY OF FIELD TEST KIT RESULTS FOR FERROUS IRON
AND MANGANESE CONCENTRATIONS 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
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0.2

NO

0.3

0.1

l.l

0.1

0.8

0.0

0.0

NA

0.0

0.3

0.2

0.6

0.1

Manganese
(mgfL)

LNAPL present

0.4

0.1

LNAPL present

LNAPL present
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0.6

LNAPL present

0.3

ND

0.4

0.2

0.5

0.2

0.9

0.7

1.3

NA

0.1

1.6

0.1

12.0

Ferrous Iron
(mg/L)

LNAPL present

0.6

0.9

LNAPL present

0.6

NO

NA

NO

NO

NO

ND

2.0

NO

NO

NO

NA

ND

0.5

ND

NA

NA

NO

NO

NO

Manganese
(mg/L)

WP-15 2.2

WP-16 NA

WP-17 NA

WP-18 0.2

WP-19 0.9

WP-20 0.4

WP-1 1.1

WP-2 0.9

WP-3 NA

WP-4 4.8

WP-5 1.4

WP-6 1.1

WP-7 ND

WP-8 4.8

WP-9 ND

WP-IO 0.9

WP-II 0.9

WP-12 NA

WP-13 4.0

WP-14 0.9

Ferrous Iron
Location (mg/L)

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

EA Engineering, Science, and Technology

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



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

Wen Point Head Space Wen Point Head Space
Vapor Measurements Vapor Measurements

28 August 1996 3 September 1996

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

WP-OI 183 0.0 0.0 0.4 20.6 103 0.6 0.0 0.0 21.8

WP-02 1,210 65.4 II 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-IO 5,341 6.1 7.7 34.2 0.0 1.3% 18.3 7.6 27.2 4.6

WP-l1 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: FID response expressed as ppm. 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.
FID ~ Flame ionization detector.
PID ~ Photoionization detector
TVH ~ Total volatile hydrocarbons.
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TABLE 3-9 SUMMARY OF ANALYTICAL RESULTS FOR GROUND-WATER SAMPLES COLLECTED
ON 4 AND 5 DECEMBER 1996 AT THE FUEL FARM, NAVAL AIR STATION 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-II 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 (J.tg/L)

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

Toluene «LOU) 2.6 1.2 240 2.9 «LOU) «LOU) 4.0 220 190 «LOU) «LOU) «LOU 1.2 1.6

Ethylbenzene «LOU) «LOU) «LOU) 350 «LOU) «LOU) «LOU) 2.0 1.7 9.1 «LOU) «LOU) «LOU «LOU) «LOU)

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

TPH BY METHOD MEDEP LOP 4.2.17 (J.tg/L)

TPH-GRO 3,300 4,100 160 4,800 20 270 730 130 3,400 870 950 15 «IOU) 11 35

TPH BY METHOD MEDEP LOP 4.1.25 (l"g/L)

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).

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Summary Report
Biosparging System Operations
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Table 3-9 (Continued)

February 1997

Sample Location

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

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

Benzene «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «LOU) «1.0U) «1.0U) 1,300") «1.0U) «1.0U) «1.0U)

Toluene 1.2 1.2 «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) 12,000") «1.0U) «1.0U) «1.0U)

Ethylbenzene «1.0U) «1.0U) «1.0U) «1.0U) 1.6 «1.0U) 1.2 «1.0U) «1.0U) 2,0 250 «1.0U) «1.0U) «1.0U)

Total xylenes 2,6 3,6 «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) 2770 «1.0U) «1.0U) «1.0U)

Total BTEX 3,8 4,8 NO NO 1.6 NO 1.2 NO ND 2,0 16,320 NO NO NO

MTBE «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) «1.0U) 120 «1.0U) «1.0U) «LOU)

TPH BY METHOD MEDEP LOP 4.2.17 (j.tg/L)

TPH-GRO 1,100 14 110 «IOU) «IOU) «IOU) IS «IOU) I I 100 30,000 NA 12 «IOU)

TPH BY METHOD MEDEP LOP 4.1.25 (j.tg/L)

TPH-ORO 210 «SOU) 290 110'b) 150'b) «50U)~) 260(b) 230~) 52 66(b) 6,700") NA «SOU) «SOU)

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

NOTE: NA =" Not analyzed.
RBLK = Equipment rinsate blank.

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Summary Report

Biosparging System Operalions
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v: 1311 nC SC Date: P i r .'00
Weather: Dr ~ J)..>f Equipmenl: r;, trfc...u r.:JJ~

o~C""" 1141;",Depth to Depth to Temperature Dissolved Cond 'vity Redox Rmr
Location Water (tt) Product (tt) pH (.~ Oxyg:n(rnWL) (I'!unos) . (mY)

~ nellIS
,

4·)S-WP·l - $.2S" 1{4CJ 0. J'1 GJ. -fJ..4 -100 ~.7" tso
WP-2 S.7~ S~PPil

~
~AO r,sO

WP-3 4- 34 - 4.42- /l4~ CJ-;JJ 17. at1? 241 ~.3S" llt
WP-4 5.f1 J- 4.77 If..Q4 CJ.f9 c). lit "Z'3'Z I.ts' .,,ii
WP-5 S.4ti - 4.2) K,.S/ o. S~ 0,14/5' /75 Z-107:n
WP-6 4·tO - 5:0/ I~.r/ 0. '3 4 & 0911 Zzs- 1j(J7,1t

4·QO 13c. + ~.l,' 'n It. aDWP-7 loA ~.30

WP-8 s.rs - 5". )") 17..0; jCJ.42 Cl.1!7 2.Z2. t-1O 1.1~

WP-9 t.N - 7.71 !(j1 S.4Cl 0·143 2-11 ,.40 Fi:n
WP-IO ~,f) - 4./S' /"].17 O.4f tJ. -/14 3// 114 !-31
WP-ll S'_ II - 1- '>4 Ill3 V',{1 C).lll ZJt" Z. It) 77t4

7- by -7 ~.s 01 if", re.ro f c. .. tr "L 3tJ 1.-grWP-12 -
WP-13 t J2 - 4~ 17.14 tJ.j3 CJ./144 1/!- ~JI7.~

WP-14 t. 'J-:J - {.ll ft. 2,1 0-7..5 (/. ICJP{ ~~c1 2-22- ~. t~

WP-15 S.PS- - 1.1Q (S.17 C/.4/ Cl.O1'1( 123 2.73 ~.31

WP-16 Dr,! j.S7 ?.xJ
WP-17 IJr~ 1-6S !J,:J

I: WP-18 /J!"/ - SA)" 2-1. (I / rJ4 0./71 3~z.. 1-1-7 7.£0
WP-19 ~.It - 3.50 fc.1'1 tI. to t1,2- ['-( '3 Z-( 2.JS ;.05
WP_7() '- 1tP - 5.SZ (7. {q "J·ll c7-474 -=';4 rr.5/ 7.f~

~@ EA Engineering.
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Technology - ~IlSELl. AlE -
FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS

Brunswick Naval Air Station Fuel Farqt Biosparpng ~ystem

Ai.,fe.; Pr ,.)( .. 5 si et1 /l.t t.."A i,,,;>,,,

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



I
Gc\.·~··1 i (iC:: _. I

Ei4@EAEngineering,

~n~,and I
. Technology

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

EA Personnel: eN Nt Sc, PI! Date: ~IPitj' , Time: 1/-tTO]

Weather: /t..fV, /)'rl.-lV (ij) f{'f Equipment: J;,M... M'/II;/r-M . ]
I

Depth to Depth to Temperature Dissolved Conductivity Redox (~lLocation Water (ft) Product (ft) pH (oF) Oxygm(mgIL) (I'!unos) (mY)

nw-44 3. If( S.ll /7- 3~ /.10 CrOtjJ III- 1-70IS:is

Ir1/1- [; I ~_5f - 5.£0 15.// ~-b4 ~'~h~Z :7.?.f - ~

~hj- )0 ' 1S' /.Je"r
V

CJO '4.f.- ~'-' ,,,..,,J,

lJl1w-;T -froJ .-~~t
A

//
d--.\\j

~

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

EA Personnel: f10[ ,'Ie Date: ;.(14/96 ITime: 13'00
Weather: 5\I (l{\" 1);« N ii> ~"F Equipment: Lf>-rtc Pr.,~ IIdr,!v.j

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH !;.Fr"C Oxygm(mgIL) (I'hmos) (mY) Comments

WP-l 4.;'-;1' Sh ePA"! --

WP-2 (IJ.J - J.lS- /q·I)O ali- 0.342 -41;'
. WP-3 4. t7 - !4./4 If-A? 0, '}{J O.O)~J If?

WP-4 (zr ~ ~.(){, It. 20 O.J.O !J. 2.31 -IS-
WP-5 S.Sl r:;{,P..Pn

WP-6 4,71 - J.05 It. 15'" o. Jt 0.1043 -2.)"
WP-7 ~.fO - TJe.-~ f.·se.r
WP-8 S.rt - S,t? I? 20 0.67 tJ.?rr -7'1
WP-9 7/h - ~.20 UJ,17 2--~' 0.42-4 21~

WP-1O J.'iO - 4.25 14.Q5' Ott tln) -II
WP-ll S.30 - 4.4£ OAf 0. tJ 0.210 ~

7.10 - 7".. '- IJ. C;024t- L/.. ~- f7.,...,WP-12

WP-13 is? - 4.lf Ir. % Or76 Or7f~ ~o

WP-14 6.'36 - 4.;j I'l-I:)"' Cl, f,f o.IZ6''3 Z-39
WP-15 SJt ,.. 4-70! 1"l72 0,7? ~/J-n 1/27
WP-16 J)r..!
WP-17 f)r~
WP-18 I. (-J' - S.~'1 2.5·1 o.lN C,/l? '37~

WP-19 ~.lt - 5.'20 i7.62 t),71 0,1-" 32;
WP.?I\ t.?.J - S.'S /'1_ /4 /1. f2 tJ-J7'f 2. ?J"
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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: "at 5fC Date: ;/11/9{ Time: I :?:o :;
Weather: ,(vII 0111 lJree7<./ .l Yo.>f Equipment: T,. tu it. <.I' -ft."t t l!v)u ItA /.

I

fIfJ/FI I
Depth to Depth to Temperature Dissolved Conductivity Redox Tva 1001

Location Water (ft) Product(ft) pH (OF) Oxygen(rnWL) ("hmos) (mY) Comments

11//- ¥r -I.2J' S".tZ If- It as; 0.0171 S'3 I.S/O,C
I-

11It(- n"I/.r. '1 ~ S::A IS. 73 Cl ~....- ~.O{13 311 Alii- . ..)..)

I.111L.!·.rt" -tJ.. ~ 7;)" } t/~ &7,-er ?:'A' c'J.A4 -....... ;. Nt..] 0- ~
,..... f~ .77 .i. '/ (J f r/

!-d""""- ...... c. v...,,,
I~2-11 . 7-11 7-74 r:" ~< 7 If, slLao

I
I

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

I!A Pert<>nnol: MOL DAle: lao!'tt- ITilllO; t410
Weatller: ~mCTII; i., I'\u- -c..c~ u. ....,/"'" 1& h: ..

De))lb 10 Depth 10 T.,mperalur. DinolYO<l Cond~iYil)' Redo"
Location ,Warer (ft) Product (ft) ~Ii (oF) ~~ (uhlllOll) (mV) COI\lI1'lClllS

..

WP-l ~.O4 -~ ,).'{'!. /'7. 0 't ,'{~ ,'(If 7 -Off

WP-2 ~.l'/ sJ...<<Vi ,
WP-3 '1..'1 D ~~e:-'"

1'1, j!{ 11.f.?7 - ,;;']3 '/'1WP-4 - T..lf>, •",5
I wp-s "" )~<e,.,S-/\

wp·t\ I'I,,!? ShLU1
Wp·7 5',7, f. - e~"11'
WP·8 SJH- - S/l#7 /'( ,'Iff .'(1 tal ;J.. .8L

01'7
"

WI'-9

WP·IO
. &., lJ - 4..,J? Ill/oj ,'I~ I~~S- <3:1,- .

WP-11 ,~-[p \ - 4Hb 1',~6 ."73 .01.,20 15-

~12

WP·ll ~(jl~ S~1Il '
WJ>.14 f#.jJ - tt, 10 , 7,;'(' ( .~) .13.2.1 /'1
WJ>..15 ~\:{~ - ~:17 11.ot.( , ...1 ./bL'-\ ~q?

W!'·16 .' 0r-1
WP,l7 OH
Wp·18 0,..'.,

WP.19 ~,I/1'" .s 11"''''11
w"-"" ' 1.0.;' - /;'2f, {~.31 J.c'i ..ng Is-r
A 5120 0794-7
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J"IELDRECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

Deptb 10 Dcplh 10 Temperature Oisoolved Candllcrivlly Rodox
Locallotl Waler (1'1) J>rodUC1(!\) pH ('f) OAvgal(l1l&"L) (,.hmOS) (mV) C.omrnems

\Il~~. (, .. d..~ -- ~~3'f I j • '11 /.)0 ,O~J-g R'I.?
i.. '(r -:r ~ ~ ,13 7.q7

11M., -'1'1 v' "1. t.( r'-' .f:.J., /',8'
,,- ,1)'11;;1. fer

.!::N'o'\ ..." - .~~

~: <IJ W,,~4; b..hl./· ~ 4"1 ). Jca.Q """: '" LA- I,

--

- .. ,

I!A 'J20 0794-7

'-'-------1
I
I
I

~llA~Pe~rt01\=no~I:~,~--~..:.',.;;,C".:.".;;;'~ +::=DIWI:.;..:_--1.A-J+I,oe:~--:=::'~~\C1.......,l./.J.Q hlme: J 4- • ) ~
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WClIMr: Equipment: I -,' ;_~ f-. ,L , -, , u.
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EA Personnel: CJ""V .srt f Date: J-(zJlI?/ -lTime:

Weather: {(J:I ),,- '" t;)oJ~ Equipment: I" f~fc1" Iro£ //I.,/,;.tl,

Page I of 2

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

EA 51200794-7

EA® EA Engineering,
Science. and
Technology

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product(ft) pH (oF) Oxygm(mg'1.) (I'hrnos) (mY) Commems

/

b'~ /"1 '0 Co] Z).J{, D·VSI -2.2.WP-l 5,J..1

It .7'7 ~ -Cfu it. c+- ~ -J J
o<~ -30WP-2 j.\

_f"0'0 f!5'4g-vWP-3

WP-4 / 'Z'i 1..t+grq'"
WP-5 S':"n it> i s4 {i:>'h'b 0-4-'6 0-130+ /4- ::,

WP-6 j, II !:-O4 /b- .;) o 'U 'L 0//4---0 -14--
1'. ...,~ t1--~ i C6 - 1)1, d ' (), "- 0 D~6~ (W-WP-7

(",11 >1 tQ 1/ o -~ C! Jfn- -~WP-8

WP-9 j)R'1' -
WP-1O (._3-2 <;·3 J 'i~ -,

-<;'.,5' <"k :;/'8.-1/-
,

WP-ll "
./ WP-12 'I7.I'? I VIS

-r- t, o ,~
J;-"C" .... '"

WP-13 'I. JZ /. I ~ bL. _ ••J

WP-14 h.9.3 ;01 nV/ o -1?- O·/-z.,::t 1-,
WP-15 I!u.' 411 {b Co n'L-4 0- fO ( ~ r~

WP-16 1)11.....,-

WP-17 DPif'
WP-18 i)k.Y ..

..-' n I' 00 I u~WP-19 5.1'J <;.~ 0:( Olf;s:'

Y WP-20 '1. 2. S t Ii' <:, r- - "t ' . '
t- ",CI..,.
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS I
Brunswick Naval Air Station Fuel Farm Biospal'ging System

EA Personnel:

Weather:

Date:

Equipment:

Depth to Depth to Temperature Dissolved !
Conductivity Redox

Location )Nater (ft) Product(ft) pH (oF) Oxygm(mgIL) (,mmos) (mY) Commems

All /AI-/.j /.j... I J.f. (Y 5" 6/::l0~ -

- M I,' .:1.1 i" 7. OtJ '7,1.3 Pr-e>rl tJ ~ --t ._- -
/lA \U. ..('t, 3 ----

H"O f.l·J6~~ ..
, ::> 5 "':-d A A~ I

II

I

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

EA Personnel: S yr Date: Ci/JI9t. rTime: ? (I',-'
Weather: ~L'-~ , .-~! i "j ~ Equipment: 1-I-...A.,..,Ic:>-R-. ~b. ~"-<' ~rq·",,1r.

\

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (oF) ~(mgIL) (l'!Unos) (mY) O"''''lC:nts

WP·1 'i,,?7 - , ,'1 0. J. .·~S ,t'i -:)0-
&~o'?

.,
? ~ .., '7 ..,

WP-2 --' ~ ! ,..J It.< • .:; -:> 1-5'1,

WP·3 //. [)i(j'-j - '-{f i~, J ,-& .C;.<)-Y"1 i,.0. ') ..

WP-4
.-. rF.> -3h :..<:. V)l,v'X

WP-5 5,7) ...- '1,7 I~I-r ,31 \ I "3 :<,) .

WP~ s-,olf/ - 5-, \ t7.<.J) . ), \ ./),)..7 -I.(j

WP-7 s,Lf7
WP-8 ~, 18' <';5 1'S\'1 .] . (is--J -11_ \ t . ) I

WP-9 Or-..; , J.
~i.).4 ;l,.WP-1O v

WP-ll .~. 7S- ==-- li b il.9 .. 1i , '-X "t ~ "1I

WP-12 D-,...."
WP-13 i0.~.

'7,D'Lj r- /8,Q ~q ,/'-(/8 -)JWP-14 - J'O
. 'J' - ~/,7" i'J.o .. i ;). . if Ii) I)c::,WP-15 -I. .... \. 'I

WP·16 ;, --I..... ,..

WP-17 D.---f
WP-18 0.-:1
WP·19 ~-" (.. ~ 5d). {~. v8 ,;.'-\ • J 1J lY1 .

Wll.'O ii-v
EA 5120 0794·7
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Ei4!) EA Engineering,
Science. and
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosp~lrging System

I
I
I
I

I~EA~P:..:e:.::rso::::nn:::e::.:..I:~':....':....7'_C -+-=D;:.:at:::;e::..-_ql+ll.!.:lLP:..j.>i_9~lLJ",-- 1 Time:

W th ,~ .:::
ea er: ,.:.' " ( Equipment:

rr======;====;====r=====r===r====r====;===;==J
Depth to Depth to Temperature Dissolved Conductivity Redox

I~Loc~at~ion~~W~a~ter~(ft:2)~Pr~od~u~ct~(ft:2)*g!PH~=J(.:!oF)b..=!=~~~~(mg'L~)*~(Iilim~OS~)~",;(~m~V)!.J=~~'

WP-I 'fJ; - );1" If; ,if; • r )00 ·A,5»

II_W.;.:.;P:..:-2=---~)....:\..:::3.:...5-1-f--_-_-+-r....;' i;;...·+-'...;.7..:..t)..::.::..---t-_-...;;S,-·_+_":'I_l.::::.3..L'I_+-~..:.;(,;;..,"7~__1
WP-3 .J. lP I ~ \~ • & i 0 r30 ~"1'$- -.

WP-4

WP-5

II_W;.;.:P:..:-6=----+-i.j-'-',-"'?>;,:::..)-+-~>..l.: h.,-,,",P~PJV"'-+-_+-__--t- t-_--+--+-_J
WP-7 Y.,,). J1yz.n-l-' 1
WP-8

WP-9

WP-IO t;', )''i S', I 'f
Wp·JJ

WP·12

WP_?O lR,'7 - &S5' /(".f..;cP 5',.~ ,Jl.-P' JCJ ..
!':'EA~5§I2~O~07:;;;9~4-::=7======'=====!'====='!==================='=============-=======.

Page I of2
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EA® EA Engineering,
Science, and
Technology

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

Cl I I{ ,,\:I (., ITime:
i

EA Personnel: Date:

Weather: Equipment:
\ I \

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

)., \\- J.,I 1 :71./ 7101

--

EA 5120 0794-7
Page 2 of2



1i4® EA Engineering,
Science. and
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biospa:rging System

I
I
I
I

,"
,:,"

(11 In!;n q III ITime: \
~

EA Personnel: ,- Date: - Ci r_\

1-
r -

",J -
I L ..; ~·i

,
Weather: ..~ :-- Equipment: :>,,' .v.- ," ", :. ~- - -

r

iDepth to Depth to Temperarure Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH ("F) Oxygm(mgJL) (I'hmos) (mY) Cornm=]

'ij-. i-/, '-i() - ~-. 7 /) .S- '-(e ., 0; -., I .7WP-l ,) :0<,

WP-2 S,l-/ --- ).1.: ;').vy .'J , ) y:<, i i, ... ' ..

1WP-3 '-i.c;~ - (,,'0 I i-' D(, Cfi./ .(n f't./ ,)ct·
WP4 l¥. '-/ c> - 5'17 /f.v.&3 .~1 \ "'3'7 dbo.,;X. ,

1WP-5 v,o~ - )",] 1417 ,/3 ,irJ'JO Y7
WP-6 "l.sS - :>"\ b 1 L/, 7 .. &5- ,/OJJO 9'1
WP-7 5";71 r ,~. ·1 I-

-* WP-s tR .S'{) - ~ \ J.. i{P,()).., . ')\X' I if i.fq lip C:> OU"'~

Drv'WP,9

WP-1O S";1)f ~ 5";'-/ N;i .)-'( ;/)"7 t;Z
...r; 1c>

I

WP-Il - 5""d I Y. q .93 , ~~1 ~"";( •
WP-12 O,.-y

IWP-13 Ct,410 - 5'<~ I'). \:, •qC( .( 3't~ .. ',q
71.

WP-14 10 ...1] - 5:.l.{ 1)( 3 .9S""" ,i3;;Y JI~

l. ,03 - .- I)• .:l. ;;).,0 , /{...--:;I.:- J.7o .s"'~'~jZ t,WP-15 .).D 0.., he'

WP-16 f)('-~

IWP-17 tN
(P,]1 .- $"",,7 /~, \ "", 0 . 1'1 3i7WP-18 • l '

WP-19 S,J.5 '--'" ~:8 (5.! ,3'=- ;).7 "3 :?o3 I•
wp_?n to ,So - l".,) i~, ~ s" \ . '-iL,2 '3]b

EA 5120 0794-7 IPage 1 of 2
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FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biosparging System

Page 20f2

ITime: \ -:; <) ()Date:

Equipment:

/

Weather:

EA Personnel:

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

~il-Y 'I i ')..-" I, c.) S-f ,

Lf'-l 3,1,/7 - ),7 : -/'C sr i.O . i~''l'U -, 1
J .:"'~

.-, ~- I '1 -f i~e\
I

(.\;> ..-' .) I I C> - (Je. - " "1'\ l ec:j r- ~c.''(' rer v~'·Yl I h~'_-"'l

')\ £"" ~y +- s-, 'J U,' ,/', .O~) I /91

,

.EA 5120 0794-7

EA:ID EA Engineering,
Science, and
Technology
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FIELD RECORD OF WATER QUALITY PARAl\·IETER ANALYSIS
Brunswick Naval Air Station Fuel Farm Biospalrging System

E:4® EA Engineering,
Science. and
Technology

EA Personnel: fV..\lC SiC.

I
I
I
I

FE=q=uip=m=en=t:=====<'};;;=.=1,=n=y=+=91r=T=im=e=:===~

Page 1 of 2

~
Depth to Depth to Temperature Dissolved Conductivity Redox

Location Water (ft) Product (Ii). pH ("F) Oxygat(mgtL) (I'!unos) (mY) ,
'fI?6 "S6 1'-( II Q.H7. '78- 11"11WP-l .J

It:) .0-i-- 1:("1 / '-f. "S.:2 ," 3 ~ C.')'11 ifWP-2 ~ l,' .

1L.j~S ~.'15 1'-/,L;:5 (\ It..( (J,('ls'-t& i'i :3WP-3 7;-
t..,t7 - f.;.{. 7 iLl. 95 0,75 O,J5~ lSi-toWP-4

1WP-5 15.1, ;;l :>·13 '1'1,1- 0.31.0 <J ·051 j., :J43

6.0 I f->. ;"7 I '-/.I '3 O,7;,) o .iol7 I iP2WP-6

1WP-7 Ie;.et 5 he- "'+ C Cl -;1-\0

J) R. 'f
~

"-
WP-8 ,- I

WP-9 i) Q. Y ,,?I

WP-1O 5.1 I '5.3io t~·8( o .'i~ o .jY'ils I 8

IWP-ll &,05 '5.;J1 I~ I, o /i~ o,J,'f/p 'S-r
WP-12 DR'i - -.... -_.

IWP-13 ~.Io'8' - 5.'15 1'--1.60 /'<'b D. ILI:23 ~7'5

WP-14 to .(p8 '5.73 H.(PIS 1.'-13 U,/335 ;;)72.
IWP-15 DQ.'i ['V\v LQ.. 0 ~o He; _v-...

WP-16 t) R'/
IWP-17 DQ.'1 "'"7

~~ I ~.... "S ~~.<:..' ~, ~ 7WP-18

IWP-19 5·3,() b,65 i~53 /.2/0 u3J3 3~ Go

WP-20 G i..O - r; 0 rt3 , ;),.7n 0,378 3q,
EA 5120 0794-7 I
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I
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EA:!) EA Engineering,
Science, and
Technology

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

EA Personnel: ('1 \) C
,

(, Date: I r1I PJq(() ITime:-'

CDc J I

; ,-' i .
~

Weather: :"-.\ .p- , e Equipment: L' ::: r: i, r. ~,-, ,
,

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (tt) Product (tt) pH (OF) Oxygm(tDgtL) (/lhmos) (mY) Commems

-J<h\ ./ 930 Ie" P.H.... Ff'( <..\~. l I'd i , )C-< t ... r-
.., Lj ./ ..., J ,-

5~5 14 C/ 0, 1/1 O,O';s7;). [.,7') i L,: -
'5~"'" 1(35 - L'-'0-Lt- ~ , .

I~

.

EA 51200794·7
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" .E4 EA Engineering,
Science, and
Technology

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

I
I
I
I

:::A:e:=~=er:=~,nn:~=I:r:I~:",:~:..r=_~===~j=~=,::=.- =.=:::::::u:t:~:m=en:t:=IO=/=~:7..':,JCj:~I:c~::..:=:::::_=--,=;I:~:im:e:: ::===~~

IDepth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH ("F) Oxygm(mg'L) ("hInos) (mY) Commetns

WP-I 4,/5 .- 5~5 \ ~, II () , bd..- O'3·)f1 I ; I I
~,~S L·(), t "3 --.. i ,i 3 C3c.:J i IeWP-2 .(; ::,

IWP-3 4,'?;C - 5.'fj /3.C6 ~, ;2~ 0 07'0 .;2.;(5

WP-4 3,70 - 5,~1 13.&5 ',3::;} 0,:2 '1q i .;;l. b
WP-5 5.53 5,J.~ iJ ,8-'1 'J./I.<> 0,{030 ;;<5~ I
WP-6 Lf,~ I 5,3i 1'~8~ ()'iol () ,O99~ JQb

IWP-7 t) (')C\ - ~ r· . ,

WP-8 lP.l5 "'DiP 1 '3.5, (,.,30 0,'109 23/ 5p<l'-j;j

~WP-9 D R'f
WP-lO 5·?s7 5,3 j;) 83 'I), "1 i 6 ,1~"'3 ;;<17

I5 ,35 ).;;'Y / d.lt i':-1 1 0,;)1,,"/ ;;:rnWP-ll
WP-12 tl ,,-y

IWP-13 5. ~lj :')' .7;).
WP-14 i~'-I1- <""" 5.4IP }d. qI 3,;7 () ,1077 sr.",

IWP-15 &, ).,0 .- ], ~'f 1~,'8S" 1 "'c () ,G Cj''jg- 308 2'1~"',';; '~, :> ,

rL....
-J

WP-16
WP-17 ~ -

j,,55 I 5r,..":::- \- , c ,:>.k...WP-18 '''If' ,,-.;' ~

WP-19 6·33 .- Ie>. 30 13SS''5 ' j~3 (J,3/b ~fTJ

wp_?n I, 5?? 6,07 1),30 3.00 '-, :;.("-,8' 3If (.,1_,. _)0,

Page 1of 2
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E4!) EA Engineering,
Science, and
Technology

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

EA Personnel: 1"'. \; " S ../ ( . Date: 101n19(1\ I Time:
I • I ,

Weather: Equipment: - " 1 ' , \ , - ".: ~ \ . ,., ::.1

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product(ft) pH (OF) 0xyl}'D(mg1.) (I'hmos) (mY) Commems

J -tv.",] \ 17.~5 - '5.'iG I 3,7J.. I . II 0,;)0.1. ell 1'\ 't11""O
c.:yw"'tk' .....~...

I,; ::'1 ~ oj /31'1 ~) ," o ,oC'G! 5d-.."" \.C 'Lj ,-", ,L .. I L.

...... ""·:H
y
~\u f-- '5,,,, +0 +0::" n-.. ~\j C ('-"~~

• ~ '-I V "

.,;.,
,

"

.

EA 5120 0794-7
Page 20f2



E4':!> EA Engineering,
Science. and
Technology

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

I
I
I
I

Page lof2

Equipment:

I

Weather:

~

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

~Sc-' 5'65 /;),3: ('j • t., :5 (j.G 9:50 .)7/WP-I

CS, i~ - 5, J'1 I), C: 7 '\ '7 c::: C ~ S i35WP-2 {.) ".) ; '",lv,

1WP-3 3.95 5b / ;;;,':";5 ' ;.20 C .0,&73 I 9~

5!iO
~

5,0\ 13.03 o~q DJ03 ~o<:?WP-4

1WP-5 5,~S - ~,JJ 1.,).2,3 3,51 CJ.cqS5 ~7'1

t-t.05 55]. / :Jfl 0, '5 d-.. (J,io'iJ'? ;;J57WP-6

14,0 '5 £,.55 I ~,6Cf ;), ~-I') 0,.,(53 I '1/WP-7

.)·30 &.}..~ 1;)-93 ~7~ o· ~~I .;J-f3WP-8

1{.,)5 !5·l?O 3;),,7 7.i5 0, 'iOO ;158-Wp·9 - /

WP-1O 'i. {,,?O l5.0~ 1d..315- D·&,7 0.1,2(.,l".. 3~'- 14'-15 53., { I, (39 J ,I d-. OI~~S ~JWP-ll -
WP-12 1J~ I~\{y

1355 - - 5.7~ ( d-Ot b.7s o ,O.l7~ d..::lbWP·13

5,ds .
5,3~ /;),'-18 3,6 T 0,1/37 3/'7WP-14

1WP·15 '19?f 5;7'{, Id,3(') 'L3~ a .OS'7Cj :2"'~

WP·16 7,00 10, '-15 / ,~ '1'6 d-.7'7 0,3'5'-/ 3/3
1WP-17 0(", ~

WP-18 535 - 5,'13 /3, n, .!!!t:llfjs:10 o ,;,)3'-f 3{g

4,~~ to. '3 ... . c. C5,~1 03.)'1 ;)75 1WP-19 /.)." (0
!:j ') ·c· - - &,31 I;) q I '4 ~f() 0·;''17 33GwP.,n '0 .j,"

EA 51200794-7
I

rr=============T'======'=====r=====;
"-=EA.:....:P~er=so::::nn:::el~:~~...;..','..:;.C_.:....,n~~,""-'"C"'-_,__--+-'D:.::at=e:~-4I:....(rt-'J,~~,)...J..::'",)f-I~....I!&.,, 1 Time:,r \
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EA EA Engineering,
Science. and
Technology

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

r
irl)?:.;1 ql' ITime:EA Personnel: :>';'L (.r, -! ( Date: 0

. I j ......., " '.' \ ';

r
~6. 'Co ~('-JO i~l..~ -.:0 \, "'- '5 t-'Ib-Weather: , )..-- .,::>' Equipment:- ·r - ~'. ""Y~

....J

Depth to Depth to Temperarure Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (oF) Oxygm(tng'L) (!,bmos) (mY) Comments

rv.wJ.\ I' 5.05 - 5.~1 1'3·50 5. J7 Q·J55 J~S

'-t'i -/ ;~.DC\ 5'- ') ~ 085 Co.o9J.) /0,/ 0<" 0
5'1 .,/ t-f ,},.() b-c-..-..:A , -

(~ .....,

EA 5120 0794-7
Page 2 of2



E6;!> EA Engineering,
Science. and
Technology

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

I
I
I
I

rr==EA=p=e=rso=nn=el=:=N.=IJ)=C=>="=C====;=D=a=te=:==/1(=/:=,i=jcj:==1l..'======;;;i=j=T=im=e=.==O==:i
Ie_I' I \ F"" F{'\oi:..r •

~W,;;;;ea;;;;;tbe;;;r:=========6E:lq~uip:;;;m=en=[:=J:="='""6~~=f<\=oF;''!;loi];?=\......;;;;-==\~>--<.-~

=IDepth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (OF) Oxygm(nJgI1..) (!'hmos) (mY) C

J3.$;7- 50SS $1/.13 I . I '8 O.lc35 ().47WP-l

5.15 5.?O 1 c .79 /'d~ G .~:' 150 h"'{d~i
,

WP·2

WP·3 =3.85 CS ;}/o If5'-{ 1,08 C,('7ILt 1&/
WP-4 5.35 ') L:~ 1/.03 1,0:5 c bQ.C!~ ~~ij, -.

14.'1'1 - 53') / i .(p I O.7~ o IO'8~O ;)=f0WP-5

3J7() 5'dlo 11./.1:) t.30 G"~c; 30 c:;WP-6

1WP-7 3.;;25 L J ('/1 ~~ -
WP-8 (n,DO - IP.3h i~·33 ~IS<O o '.-S~ I ;)71 5D:t r o r

{P,7J.. l5'S\
1_.)·0 ~ _~ iJ$ TO~ a ';:J'i-6. .]71

,
WP-9 , "'.,.. --WP-IO ~ .11.\ - . 5.~O I I. 10 (., 0.75 G , loSo '3~

1WP-Il .3/[5 5,35 io" I t. 0 .;l." O,,]<-fl 310·

WP-12 b:~ ..{ In .su F~, t.. oJ).'''' 1 A I:JC\. t--e r

WP-13 '1.70 583 to.CfS 9,lt I () ·0e,Cj:::J. :;J5~ 5par,J'1

5·35 '\59 1/.5'1 ';),Cf3 o ,1101 3~1WP-14

Y.80 5.8~ '1 ;;;). Lf 8' 00935 3ibWP-15 to·l.>
WP-16 1,5'J- - \ h51.! 'f"fic.. '" ,,-"'\ L-<. ) ( .\-~ ..
WP-17 0(',; =1

C).3s 6"13 //. g'f 5,0(') o..l'1 J 3i.jd.WP-18

IWP-19 '1.35 b,),O il; 53 rI'i Or.J 1:>7 3 /1-,
wP.?n S.ts - I "\ Ci 1/-10 :5, ci'1 -'.3 ;:. q 3~8fr.,ut

EA 51200794-7 IPage 1 of2
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EA!> EA Engineering,
Science, and
Technology

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

Page 2 of 2

1Jd I'c:,/C{ tJ

Depth to Depth to Temperarure Dissolved Conductivity Redox
Location \Yater (ft) Product (ft) pH co F) Oxygen(rng!L) (I'hmos) (mY) Comments

t>\w~ ~ " i-i./S -- l;- -i CD I,., :~

M\).;·211 .,; G.h5 S;::75
'-J ..,,,

h, '1C-;--:~'" \.LJ. :
~~ O,-~=7 .~ O{~,,"II'

\~ 5.77 I~, II n,22,o 2~
.

&,'10 \

I
f/'. \jJ""II-I~ ;;ZRn 58-1- I r St& o'1:r- n ,(ffO 01

..... ~, .. " - ,

EA Personnel: ,", ". '. - (- Date: I Illlqlt> ITime:- .
Weather: Equipment:

J" 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



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

Page lof2

I
I
I
I

~::t~11
•
I
I
I
'•
'\j

I

•
I
I
I

•
•
I
I

EA Personnel: 5'Ic.

Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH (oF) ~(IDgIL) (plunos) (mY) O"iiiients

WP-l I-.{ ,()£, - {, ,0:<' /{,Or Of 7.5 ~ IJ..o
S',d.J - /D./~ 10·3S Q,gs O·oJ::Il ~BWP-2

1./05 .- 5.{,'1 fICO /,3/ 6.(J{';;bl :«0WP-3

f),DO 5;3bWP-4

WP-5 5,~.l. - S.U I I, l.(S D.g-/ O,OSSb ::<89
WP-6 L.(t5 . 5:"'~ 11./5 0.86 ti,(Yf8/ 3~
WP-7 5.10 - r- 1- If"". ~ \ . 5~r-q

:5./t6 - Ii ,:s~ / /.5~ 15"175 0, 'IKJ l.7g3 .< "WP-8 v, I:J~'"

1,0'0 r InS'v c: ,..." + ,.u~ -'=~
I

WP-9

5.0w -- 5.17 I I ,a-.) 0·'70 0,95 i.f 3~WP-1O

WP-ll L./S:l 5:0.. 10,97 ::<. I () O.d78 3/5-
WP-12 7 ~5 - I V'\S'vf F'CI~ n. t ' l..u0 i::t..

5.40 - 57(" 10,53 q ,J</ O,fo33 ;)6"1 h,co,rq ,,, 'IWP-13

5./ '?:> 5V{ 1(.:)3 3.a~ o. (120 '3/0
•

WP-14 -
5. '-10 5:b5 IO'8~ 183 o ,O'i1S& .;,)'1 IeWP-15

tJ QyWP-16 ./

WP-17 O~'I
p05001-tU""t:.- .nr~S~N

S5~ 5lvl /.;;),Id,. 5·00 o ,.:)Y "t 3~
,

WP-18

i..U~5 ",15 II~ '3 {',:J. 'is 0,3/5 ~DWP-19

WP_20 ::J. '8'~ l.> .3<; 10,q .:;, Lol iO o . '-100 3;)3

Date: I I 'i(

Ib:W~eath~e~r:~~~~~~#~~Io~O~~Eq~UiP~m~en~t:~~~t~I"~S+~;~-~-~

Ii4@EAEngineering,
Science. and
Technology

EA 5120 0794-7
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I
~ EA Engineering,

I Science. and
Technology

I
FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS

Brunswick Naval Air Station Fuel Farm Biosparging System

I EA Personnel: SVC- Mt\C Date: \\181<:fC, Time: 1400
Weather: Ov.-C~ U)'; J ,.1 ()!i Equipment: <. .. \;~* . j'e.~ iH'.\,. .... ~ \.\ ~.D ..... \o.\n

I / I

I
Depth to Depth to Temperature Dissolved Conductivity Redox

Location Water (ft) Product(ft) pH ('F) Oxygm(mgIL) (jilimos) (mV) CHmlet'"

t-\ I.v -.')10• '::1,7:1 be Y\+ c.as/·", b

I I\Aw -JII 7,15 - 5:7/ k,) 55' iJ 'S.{p~ Ol/~~ \ ql ....~~""'. r-
.A. (""

f';t 4.J old' '.J,,95 .-- 'og /;20 CJ ,10 3 O.()d'iS ~I

I
I
I
I
I _.'

I
I
I
I EA 5120 0794-7

I

M Page 2 of2 I,

I I

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

54@EAEngineering,
Science, and
Technology

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

'f~5 - ~'75 ceLj /,75 cd7&; le3WP-I 1,/

0-,::)C) ~ S7f Cj, '?;' J.~. - )(i/D 1'18"WP-2 l," b< •

WP·3 4J..6 - 5·7/ ".'1 Lj /I~ D,oBg'5 ;<55
WP-4 L ~/O 4'.5'3 - '"':.

WP-5 6. ; J ~)' .1b /C,0:J I .JX' o IC'3~b .2~i0

WP-6 /..f 37 5. IS Ifl,ut; D,G? () ,OIj,Cf ;), 'c?J
tj,O t-e,Jt ,

WP-7 Ir ,,. ..

-, .Sr) &3'1 If,~O '3'/1' "- C.P/0 771WP-8 ~ .~

WP-9 o j1 y ,

t,' "'l;< r.Jc~~ II!, ..., ~, 175 (I I t:tj.):;J. ~I/WP-1O -:J....;. , ')J

4.'15 Sly...., -WP-ll

:;758' ~ I-
'-\)0 +pr-WP-12 1115 \. r ~ICI-f'n-f

5-"1') ~(;;1 c ~

9,~.:s C, /(J'7lc :: ~'7WP-13 I. '-f.:J

WP-14 5·'lO 511&1.: to, n ::3 .C?l.{ () ,IllS ~
S'lfO = 5,41 q,'.:)O ticK c, oS V-I :3(1 ~WP-15

WP-16 'i:') Q'f ~

WP-17 C) i<. Y - ~

"S,loS - p,BY /059 3,'i'~ O'~l ~~SWP-18

WP-19 4·"75 - (.,.:2;) 10,35 .),33 G I 31\0 :<85
WP_?O to ,o::J - ~~ ~,31,o 'i.Sg D,lnl ~'((l

I
I
I
I

If-:E:::.;A:...:..;Pe::.::rso=nne:::;I;...:..::.L.JS\;··\t~·IC..........;~II:!:!<A:ut\'-L..:1C'~_+D=a::::te:_--.,;,{If--!-//O:?,~"-~/qL...:(,.,:::.... I....;;.T---:ime---::-,---r--:::-III
'" . =<. S:;,\I..,.,.. • ~~ GO(5

Weather: S UV\ '" 'I 3. S Eqwpment: I •. ,Il-. r'e ¥2 r~ r:J.

EA 5120 0794-7

¥ ,<\\c ....; ?rc(~V cl b ('..-01.: ~ I" '''~i~

tic..~ \...u [) \ c c-v..,t-
I
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I B' EA Engineering,

I
Science, and
Technology

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS

I Brunswick Naval Air Station Fuel Farm Biosparging System

I EA Personnel: 5 'f c., l"AD<::. Date: II Id !1tp Time:
I - 0

.~_~ t"L~Weather: :=:. \) Y"'I "'''' 35 Equipment: I

I V

Depth to Depth to Temperature Dissolved Conductivity Redox

I Location -Water (ft) Product (ft) pH (oF) Oxyp(mWL} (Jilimos) (mV) Comments

-- ,Mw·JII /7.31 5.1'\ II, % C; 0'3 D· jl&,9 :<13,

I .. lVI \.U -11l.J ~ '3.J..?: - '] }I 1./5 0.'31 CJ ·<..."533 0-0
."'"w-s~ LJ0S Lor-(', .J ~. ~

/'

I
I
I
I
I
I
I
I
I EA 5120 0794-7

Page 2 of2

I
i

I I
,



B\® EA Engineering,
Science, and
Tecllnology

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

I
I
I
I

Page 1 of2

EA Personnel: ~'1c. Date: flIJ5 1'/1. ITime:

Weather: i-fC I"~A':"-. <,4 <. 1\1""'" I ~ 'Equipment: i"A.,~ " .M • \\11"'" ~,ve." .~.-.·I~
~

I
Depth to Depth to Temperarure Dissolved Conductivity Redox •Locati~n . Water (ft) Product (ft) pH (oF) Oxygm(mgIL) ("hmos) (mY) Cr!lIIl1enrs

Wp·! Li. 'i5 - {P(j7 'if, j& . i,IO {j, 37~ l30 I
5&/ &~«, 7.5\e:l ... ..,/0 Q.aCfS ;51WP·2 .-<.::>

IWP-3 Lf·4lv - 5.101 BlaJ ;;(.og 0·733 :23/
WP-4 1,,·7'"1 ~ to

IWP-5 5.3'1 - 5:105 ~J 0-'7 0,<39 0,(;781 .:<57
1.f.53 .- 6.lb · (/.., L-.A o .7.'1 O.O1~O :J9."WP-6

IWP-7 (,.~d-. /..l J. 7
&) ..... I.. ,~ "6,<:'7 4. '6 '1 :':;.17/ ll(,()WP-8 .~lo -
DRY ·' IWP-9 ·
5' Lf I S"~ 9,00 i. 3;l. O,d130 33,WP-lO

I5·iu 5Lf6 ~.., 1.75 O. )''-f'6 3~'1WP-ll ' '.::>lo • I

n +I. VWP·12

WP-13 . t..7if - 5"$t)16.~ 7. 70 o. i II~ ':751 I~ """'.". tv- •.-
SSa 5.70 7. '6 i l{.87 o.IfJ5fJ.. 3/1

I ~ ,_

WP-14

5. 'SO 5.Q'l fs ,07 c. '3> ~ O,O·~~o1. d80WP-!5 - 0.:.'Jr..... ",

flR'I I 'oJ
WP-16

WP-17 o~'\ ~ -
579 . :)·7'1 'O,511 3,75 ~)I ';"7 3/3WP-18

WP-19 J{'1lP ~''15 ~ .l;~ ;2.&/ t -':J.3d 3 J I

WP-20 L- ;<'[ - ~ 1-1. I J..t 350 .7.515 35(1

I
r1 I

1__-------
1



I
I _ EA Engineering,

Science. and
Technology

I FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS

I
Brunswick Naval Air Station Fuel Farm Biosparging System

I
EA Personnel: S'-:c. Date: I II ~.~ I~l. Time:

Weather: Lj..() r,,, .rl..Jt ~ ",,,w. ~ Equipment: H~": ,,\ ...,. . ; "t" ;-~. <-'- \=>,.. \" ~
-.)

I Depth to Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product (ft) pH CF> ~(mgIL) (JLhrnos) (mY) Conmetts

I ,viLv·'::i,.... / <,:v-, ...... - r:.~~,· C.C S •..ci. ~" 'A L.~ <.,' .. /".::-" ';, . h:- n ..

1\\ I ..J ·111' 5,)/ . ..J S.7J (oSI I . •3'3 J'Y&7 jl{'t:f

I - fIA. \.J.; • '1/.t 33,1 kJ3 7·310 3~S 0, c'56 /8'.J.

I
I
I
I

_.

I
I
I
I
I EA 5120 0794-7

Page 2 of2
,,
!

I ,

I



~
EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING

Project Name: ~V'f \ 'fO<"1"V\ Project No.: 14ld)n3S I Date: /J 13fi~
35°.1?~

,
WeatherrremoeraturelBarometric PressurelHumidiv :

EA Personnel: S1C. Eauipment: .

Well Well Depth to Depth to LNAPL Corrected Water
Number Elevation Water LNAPL Thicknes:i Table Elevation")

I"'\V - A {p,,(p

l"vlw-i~ 3,97
I\t\w-c '-I, (P ':i
vV\w-0 1,"'::2
~"-' e /,()7
~\.0-F t",73

i\A"-.r7DI ,'i ,J ;).

w,lu-lol 4,QS
VIA \<;-io3 .5. 3'1
V\Aw-7o'1 ,-/,10
\'V\w-7o) 7,0/
V\II w 701p 3,0"1

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

NOTE: All measurements in feet
LNAPL = Light, non-lIQueous phase liquid.

EA 5120 0794-1
Page_of_
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------------------------

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

EA Personnel: 5 YC "'" cc. rAe... Date: IJ.{:<, /% -/2/51 'TCa I Time:

Weather: Equipment: . $0 1:A.Jt o;\I......te.- IJT~ L . ...lL (). n

-" \J

r /1...-0-\JC,,~,\) O(}
Depth to Depth to Temperature

...
I-J.SRM1i\,jly Redox

Location Water (ft) Product (ft) pH CPJ",c OW!F(mg'1.) ~) (mY) Cool"""'"

3.33 -- {pJi {,38 0,355 (5,cjd i(5WP-I

WP-2 Lj,7 I 4lo8'

WP-3 ~ ,"51 --- 5/i5 I" , i., 7 O.ObO .l. 1.9'( J3 f
WP-4 4,70 LI ,01.0

WP-5 4, /3 - ~,L.j 1 t,1~ O,o8lP4 O,l.,lo ;)95

WP-6 3·,;)3 - 530 7,33 0,0(,,23 0,%7 30("

WP-7 3,'17 3,35
t-f ,/~ '--' (,.71 (,,1/ 0,378 9, (p Lt dSSWP-8

5.43
---.......

(".,;}4 7,C> 3 Q,l8<jf 7/10 d47WP-9

3,3n - 5.CJf (p ,8'1 ().07Ief 6.9d. 3 f9WP-1O

$,710 '--- 5.L. ~. I 0, 1379 4" 31/WP-ll

6,$7 - 5,") {." {n OI~~1 ,~. L, ;)99WP-12 o·

'-/85 - ~.5 5.4 6,071..3 f0 ,_c:, ;;)50 -+WP-13

3.99 '-- 5,(p ~.L, 0, I 104 d. L,' 3~JWP-14

WP-15 '-{.I5 -- 5·<:; 10' 0 o ()7t5S 7. '8 ,;}7j - oS\

5, (.,() ,.;)~ 5'13 v,I55 3.3.;) ,;r]q \ '-J

WP-16 ----
WP-17 ~/O5 - tv. "'ill Fr' '1', v.-t L.0~ ~.

WP-18 3,98' - 5.S9 7. (., I {j,d41 3-90 B/8
'=3 33 --' 5.'(% b·79 O'd-J8 1,75 ~8a-WP-19

WP_?O '-I, I q - {P,L 4,75 o ·).~lf 510 .;25<0

I
I
I
I
I

I~
I
I
I
I
I
I
I
I
I
I
I
I
I

® -.

E4 EA Engineering,
Science, and
Technology

EA 5120 0794-7

()..!~ ~~ or.. tJ/3i CJ \o

W~~~~ tl/SJ"flo

-¥ W~ a~ 'jro"...j~ L..<.>-eJU f'0,;"-I IS ~",bbl',"j

~ bV~\::)\'\J a-v'"b '3 ..~ ~l~

Page lof2
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I

E4
~ EA Engineering, I

Science, and
Technology

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

c

I

EA Personnel: 5YC .\A~ Date: {)./:3/7v, - IJ./l.t j<;lp I Time:

IWeather: Equipment: <:'r,\:~}i r;\/,,,Jt.- c,.\." ltA.r, \•.'b
-c.-6vC~,v.t "

,
0(')

IDepth to Depth to Temperature Bisscl.cd Conduct!. ity Redox
Location Water (ft) Product(ft) pH (oF) . ~(PIl!Ia) frhmos) (mV) CMmetts

l\\w -:I: .S6( - s&$i ?i.51 o ,Ob79 5·).'-/ .)y8 I
J\'\VV-~ L.j·ltfi - 5·'/;'5 S.3I.P O· d7lP 5Sn 10'-1
MW-'t~· 5',~ I - (",1' 9.5~ ()·'~l5 3,S.;( 111 I
I'\w-5'6 • 5.75 - U:f1 S·$;e:y 0.0514 L/.O'&- 17l.j
Mw-51' 3,CfO - ,",)3 7.7~ 0,685,:; 3. L IQ .;)5;:) I
I\'Iw-54" /rI.7 t - Ie,. 15 1·7lP 0.1/7 '-J ,0'8- ;;5'-1
/'I.'Iw-4 1·t ;],S~ - 10,01 S.d;) o.o73J ;),85 !IO~ I
IVI\.v-l,~' 1.9~ {"c:h S,'(I 6,091oJ ;) .(P~ o?Y I-

"" V-> •5 ~. * - Cc 5, "'~ ~ 'E' V\-\ ~ , >i' fJ..I 'tCi h.p

/VI \.u ~ III L ..:l-e\\ lQ. 01. VV\,o.. Q_ eQ-~ /\..Q. r. ODl.A. •

l' \~ .. ft.l ....~ \J I
~~

I
I

EA 5120 0794-7

. lV-eI\~ ~H~O& 1.:lI~lq .....

lJ~~ p~~ 1.J./4f'iep

~ \J.)~ ~\~'b ~

Page 2 of2 I
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EA·@EAEngineering,
Science. and
Technology

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

EA Personnel: ('1 \) C- Oate: \"l./,q Iq:t ITime: IIOCJ

Weather: 40 t eL...:... \~. Equipment: So\; ...r 0'\ wtrc, pr,1a.. ~ \l..,tlr. U. .
~

Depth [0 Depth to Temperature Dissolved Conductivity Redox
Location Water (ft) Product(ft) pH (oF) Oxm:n(mgIL) (iWmos) (mY) Commcnrs

"""p. I 1.~S c..1- ~.O 1.'1 ('). '1.C\~ ,q
....p.J- 4. n C..1 ~.) ),1 O. In ,(;
WP.") 'l. &S- ':i .It -:}. [I I."J- 0. oS'll. I)~

.... P-l.\: "3 ::1-~ 1.IS

IN p. S" 4. 1'=1 'i.~ ~. 0 I. l- O. OllLi;)... '3\~

"" p. "
). o':\- '-. \ " .1 /.I o. on)l~1 '3 I!"

w~·":). :l.l1 ?ve- GL.-;;

w p. 11 3. ,:>," 10.1- ,.~ 1[. () O.C"11 IJ I h

wp. ~ 4.1) I" ).. (,.3 f , O. "J.l/4 13:u.
WP·\o '3.el() S.1 s.~ I.~ (). cr:l'=l!:1- JJ).

I.clP, \\ ~ '6 S".~ ).~ 6. 'T 0. III -=t J.l.,)....

I •• l:l • \~ L./o 9. \ ~::} 5.11 C;.b O. 1~4 131
.f' .I~ 3.4-r ~ fo. + Lf /(.0 O. D"C> '~l

~ .~. ILl: 't. ,( '.D '.0 3.0 G.(\q II. ']1/

LIlP· I~ '4. If I,. I ,.) 't '7-- . 0. (}~()'f 3':!-'-"

l...lP· (" ~. s-r '-'~ 5.r 1-. Lf O.O'T,s-) ""6
wP· 11- 1-.'to b.'l "'.Lf I (S O. OST. '"' Joe;
wp· Ii' '3. ts" 1'.0 K.'r Lt. l- n \'io U.-'I
WI' • I ~ 3.00 6.1 ~.2. 0.81' (J ':JS'f" '3"11

••!,. ~ 0 :1. '\ ') Ic;H ~'./f LA'-f o.Lt-~ , :t.4-

Page 2 of2



E4!> EA Engineering,
Science. and
Technology

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

EA Personnel: (\'l b c. Date: 1"L/Iy/r;9 ITime: II bo
Weather: CffJ' e.. :.... Equipment: ~.J.:.rt .! /1l.M4'er /JilL, J. 61uln L.. l"

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

~\16' .£,).3 b , \ ~ ,LI IIJ I~~ 316
A,u Ljl..f 1.I.,c~ b,~ ~. ~ I ·3 ·Olt:>o ?S'

IilIl()[~ Wl ...k ~ S l.(,~a ~"-'> co l.l.l t)~ b
...J •

EA 5120 0794-7
Page 2 of2
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Appendix B

Field Record of Biosparging
Well Point Monitoring Forms



EA 5120 0794-4

Page 1 of 1

Ell, EA ENGINEERING.

SCIl!:NCE,AND
TlCHNOLOQY, INC.

r)

bcse\ lilt' -

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

IJ41t. . At+~ ~ r;J ~ ~ #t.f.- ft"i>;Jc- o 'y.s IV~

EA Personnel: HL 817 Date: i-/ '/ Iff I Time: 10,'00

Weather: .sUM" H"H ;, 7s·F Instrument(s): T/fI1 - ItJ,.JCJ f'+IJ/FID
I

FIDlVR P1DlVR
Location (ppm,) (ppm,) Other Other Comments

Wp·l 220 O.3(
Wp·2 '2700 }f:.O, -:I ;. ~ I {~Wp·3 ". L.

WP4 1.14% 1,"./2
Wp·5 S~7 S ..... "'2,

r//

WP·6 ~L'Z t7r 77
Wp·7 127S- 4P.{{
WP·8 ~LJ% 4J.tJcJ
WP·9 C).OO tJ.tJ?J
Wp·lO 1.0% ,3, Zp
wp·l1 2.£t10 14/;
WP·12 f.ltJr IfJ
wp·13 f.O(~e, IS')
Wp·14 1.1;- f~/
wp·15 1.7% ZPL2
Wp·16 {cJt7 rrS,t:2
WP·17 i/71S'"" I 'lo, !?
Wp·18 J>-"33 \~t{}'

WP·19 '2'342 II/'
WP·20 S.b7 a.if'

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



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

EA Personnel: MdC Date: !lr'{/1b I Time: /"3,'00

Weather: Su (WI" / 6ree.2V, 0 ro "f Instrument(s) : TVf! - 'tJt.:J <:) PI/J/fIO
fI I - 0

FIDlVli PIDlVR
Location (ppm,.) (ppm,.) Other Other Comments _. --_.

WP-l Z-1.1~ ~.fc/)

WP-2 01.. 4tJj ~.. -.,_. - "-

WP-3 (~'20 1-JO
WP-4 '1(J~Z b)
WP-5 24.~b ). ;-.)

wp-6 5,'10 2- 6fJ
WP-7 S3dO /2-0
WP-8 f_'J7~ 243
WP-9 ~.40 1-70
WP-1O f.4 % 2iJ. ;1)

WP-ll 3'1 I 44-3
WP-12 1.4% 1"2-'3
WP-13 14% '32"3
WP-14 s"o tAO .

WP-15 7l?-3 2Lt
WP-16 1-10 ZR,l
WP-17 --(-~,I'/~ Z-'1J
WP-18 Ai,!', 0
WP-19 2.'3.h tAO
WP-20 AJl) eJ.fO

EA 5120 0794-4

Page 1 of 1

Ell"" EA ENGJNEEItINO.
SCIENClE.A.ND
TECHNOLOQY.INC.
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BA 5120 O,~"" /

",

~d05:,0 966t-tc-8133Sm!:ii:!AS DN3 \:13

Page I ofl

FIELD RECORD OF BIOSPARGING WELL POINT MONITORING
Brunswick Naval Air Station Fuel Farm Biosparging ~'ystem

BA Personnel: PalO: PL::nlq (0 ITimt::

Weatbelo InJlrlllllelll(S): TVA 1000

-
F1DTYH I'IOTVH COlmncnta

Loe81lon (ppm.) (P/lIII.) O1her Olher

WP-l {,l % q~ It

Wi-2 ~ ...7% 7.11
WP·3 ~.1. • ..3

WP4 ?-~~ 5"0, l
~"

wp·s 9:>< if l.7
WP-6 - -
WP-7 5110 3'\l,d- y c

WP-S ~tLq14 3'-{E;}

WP·g - -
WP.IO {.76" I II:'
Wp·ll 37111 ~ll

WP-12 ~~~o ~11
" " -

WP-13 J'ro,..~ 3'0

WP-14 .-! --
WP·IS ;{O1 JL{.~

WP·16 rb \:3 7, ~

WP-11
UI "":'\.1' 3/.1

WP-18 - -
WP-19 [,n flo" \6;

Wp·20 - -

513'd

" ,

I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
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TECHNOLOGY, INC.
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I
I
I
I
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I
I
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Page 1 of 1

.-:;- :.;

r' /-.
U".U

FIELD RECORD OF BIOSPARGING WELL POINT MONITORING
Brunswick Naval Air Station Fuel Farm Biospar'ging System

EA Personnel: {uY/st1' Date: 1/2/'/11 I Time: /');3C;
Weather: { /N I" / IJ If'"r Instrurnent(s): TIIt~ fd21,J IrlJ!J=Jl) /JA-qO ,

filM P: ;';r = 2'1. 'I ,:'1 tI~
.

i/

% cornm~tsfID1VH P1D1VH
Location (ppm,,) (ppm,,) Other Other 0(4 Cc}7 j, .

IIi' ."
() :; !~ ·r ;. ,.1.(tWp·l 0 . --.,

WP·2 '2..10 ( ~ oj < 11,5 S -\ 1(" ,
\ ; . )

7'· :J /" 0.] /} 4 ; /'1/' (I
WP·3 .~ '..-' • I ~---I.. "

I -.; a j 1 l '2 o r' :f ('" , .,

WP-4 I _. :;. I I ,.); . .--'

WP-5 II uA'1 C~,pl 0.0 1_ d' .., I /it--·
f t 0,0 0,0 I V,) 120QWP-6

2.20 Z2"'$ cf'.7J 0.1 I

7.4 !14.CfWP-7

WP-8 Ht>f" /4-1> 4t. {, IQ.j 111,5'
2.J o. () 0.0

..,
(" jj.fWP·9 A - ~

->; '-f, r;"oi 7.t'?4 1 ' i i1,WP·lO " / 1..) ·_·C.) .. ! ,I
WP-ll '1& & ~ J,J /++-+ 17. 5" -
WP·I2 , 2.qo 2-Sl Ji".7: r. ro /4· OJ

3./,·.$)10 Z.6S" )10 t,,4 7'WP·13 , ./- I

0,0 0.0 (.1 20.7-
.

WP-I4 -, ., c;-'
bo,

WP·15 . ~i'1 ;Z--:t..
I,~.D 1.8' 1Q,7

WP-16 t.43 CJ. II 0·0 I 2·~/lfciI I..) I

11-(;, (:)4 fJ) 7. 2. i "} 5'1 I. jWP-17 ..> , I r•• 7 i

2 '"'9 0·0 ~,O o ... I ,q iWP-18 , / • '- 'Z{} j

WP-19I 1.!) I.rv:/ &< fJ. to D.D 1.4 i'2~A!..~
WP-20 14.~ 0.1'1 0,) ,,,3 12.0.5 i
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Ell, £A£NGINEEFU",a.

SCIENCE.... ND

TECHNOLOGY, INC.

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

EA Personnel: '5 '1C- Date: '1/3/Cit" ITime: 830

Weather: S,JY\f'" \:~H"~ "C. 2 '"' ~C) Instrument(s): La. .,ol.~c:.\..... r. " .", D \\1 A 1000

FlDTVH PIDTVH Comments
Location (ppm,,) (ppm,,) Other Other ('1-1. r", O.

JDj
. .,

60,0 ('. r-, r) dl.~WP-l lY '. ..

WP-2
-;'"\ i'.) ~l (1 ~~ f.L.- ':".2" 15.3:.J~~

WP·3 ~C','7 '5\'Y 06 0 ICC), '3 idl'-/ I

WP-4 517 :. ~ OC:tl. i fj' 5,~ , '--f, 7Ie), ,

WP-s '1, ;;- .'>, i! 60.0 I f. d.. 1~6.-7

-'/3 7d1 00,0 0O.) d /,i"WP-6 ( .

WP-7 7/';; "-Ji ~
9;14 . ., .3 0 0 " e:-,. q /h, i, " ' 'I

WP-8 -!I! % no "j d.~ 1'05 i q,~
WP-9 (0\ J.. ;l, . t? CO.() d,:;).. 11'1,1
WP-1O LJ% I 'Y ' ~ I.ln i Jld.. !L.(,(p

WP-ll 3°11 13).. 3.LJ III ,~ i ''-t,~
WP-I2 ~~\ 1% ~~Q ....,14, ~" I I.?>
WP·I3 JLf I '1 '7c ~?o 7 /39 e,lo , ,cr
WP-14 i,J ;),Cf, q ()('»O O(j,· l.f dl,~

WP·15 I.( /, J '10,\ Qo·J D:J ,0 ,9, 'f
11.1. -? ODd 00 \:s I 9, t>. WP-16 ...:s,). Ii

WP-I7 (;:)-&:r' ~)() 10, I -:J,C; f7.~

WP-I8 sJ. I. ft D60 flo·4 . ;;);), d..
WP-I9 'ir, '-j j)D Go, ( 6l.f,J /7.f)

WP-20 - ...,.. ... DO·a OO·e ') 0 ,le..
EA S120 0794-4

Page 1 of 1

/



EIl-: EA ENGINEERING,

SCIENCE. AND

TECHNOLOGY,IHC.

FIELD RECORD OF BIOSPARGING WELL POINT MONITORING
Brunswick Naval Air Station Fuel Farm Biospal'ging System

II
EA Personnel' IDate: 9 ~."..(l!,--_J Time: I

bw;,;;e=ath=e,;,;,r:=='========'bIns===trum~en=t(~s);",: ============='

ADlVH PIDlVH Comments
Location (ppm.,) (ppm.,.) Other Other --

WP-l ~,9~ 1.3
WP-2 ;OCfj 4/A

WP-3 1(;<')0 -
Up9~ -WP-4 "C)

WP-5 rr.b -
WP-6 ~'f7,\ -
WP-7 cr'i7~ /37
WP-8 ~~~ ??tf,f'

,,.,,,,s ' ......
~WP-9 I

WP-lO Iter 3Jf
WP-ll 7J.x/ );-0

WP-12 I.,2"b ~5 \
WP-13 'l (;,%> )Cf5'
WP-14 - .....
WP-15 ~o,.;:t -
WP-16 i9r J I, I
WP-17 yq{ {'-I 'Y
WP-18 i :7 -
WP-19 I ~~ CJ- ~.

WP-20

EA St20 07944

Page 1 of 1
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1:4'" EA £N(lINEERING.

SCIENCE. AND

TECHNOLOGY, INC.

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

EA Personnel: Date: Ir:l ,J I q Ir; TTime:

Weather: Instrument(s):

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

WP-l ~)(,;) -
WP-2 £11 i 3 '-(00

WP-3 ~q() -
WP-4 l'ii,c1 -, '--/} ,-,' ;

WP-5 I~(;) (, , I

WP-6 '873' -
WP-7 ~'7o 1)0

WP-8 '-(35 5"1,(;

WP-9 - --
WP-lO ,~ ,3~ 4~o

WP-11 ; JC'O ivtJ

WP-12 ),). ~ '-In>
WP-13 d 'X 1,-+ l(oc>

WP-14 ;l.\00 s-s-
WP-15 5';) 1.3
WP-16 - I, l
WP-17 I 210 )c}

WP-18 -. ~

WP-19 ~lD ('i, ).

WP-20 - -
EA5l2007~ /

Page 1 of 1
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EA 5120 0794-4

, .

Page 1 of 1

ADTVH P1DTVH Comments
Location (ppm,,) (ppm.,) Other Other

WP-I ~c;l() ).5
WP-2 r). (J/f\ 6~o

WP-3 ~3)" I' I
WP4 ~c6 '30,~

WP-5 1'1 () i~

WP-6 d... ,c:.,oft., J, i
WP-7 ~O°k> 5d.C)
WP-8 I/nCi 00 7'dJ:;
WP-9 10 0,0
WP-JO 12.. i00 i"~,O

WP-ll .• C '0 ~'100-'

WP-12 >'"15% 4~O

WP-13 'j% c'oo
WP-14 i5~O i/O

WP-15 1,3 0.(\
WP-16 75·0 . ~ "\J ......

WP-17 ~IOdo ~,\v

WP-18 (,),0 0.6
WP-19 I," 0 :,.0
WP-20 '-I, ""L 0.0

,,===========1

.. -- - . ..-

IEll EA ENClINEERlNG.
SCIENCE. AND

ITECHNOLOGY. IHC.

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

] Time:
I

EA Personnel: Date: Ion Iq{ IJ

I

Weather: Instrumenl(s):
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1:4,' SA ENGIHEeRI"'G.

SCIENCE. AltO
TECHNOLOGY. INC.

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

EA Personnel: Date: IUiltqlc ITime:
I ,

Weather: Instrurnent(s):

ADTVH PIDTVH Comments
Location (ppm,,) (ppm,,) Other Other

WP-l /°lc I .7
WP-2 "' ({'h""' f~CCd..' ,

WP-3 :).C)(10 ~, i

WP-4 lno slo
WP-5 Jo "3 (~
WP-6 -<. DrJo /.'1\

WP-7 3' 5uitJ j nO<)

WP-8 Jd.C 1'8
WP-9 1'"1 t {"Z
WP-1O ~(iO ;6
WP-ll 70 0 1)0

' ..
~70WP-12 )'-Wlc

WP-13 15% 500
WP-i4 ~11 C),O
WP-15 () .() \)0
WP·16 Q'O C {}
WP-17 )S D ':<0 ---,

WP-18 o· {) 0,0
WP-19 1't5D 3AJD

.,)..

WP-20 0.0 0.0
EA 5120 07944

Page 1 of 1

/



&is
,, EA ENGINEERING.

SCIENC.E,,,ND

TECHNOLOGY. INC

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

FIDlVH P1DlVH Comments
Location (ppm.,) (ppm.,) Other Other - ." ..,.- --~

WP-l I!.[~06 0
WP-2 3 C/ c i,60 k. 0, or-~~~.

WP-3 I'(co / c'
"OJ"

"'11\ f'~o=..&J)t'"

~WP-4 ~"'~.'"
WP-5 '25 5~ 0
WP-6 lobO 0
WP-7 3°/6 800
WP-8 '-to dO 10

WP-9 4 0
WP-JO /iOo ;-(7

WP-ll '~Ooo +00
WP-12 J..% ~oo

(,)..... r'C'_\o.'D~

(A1i6 "rei<J::'Cav-tlor-WP-13 """..:.o""~q~ "'-.rn ",.., .~ <>" - "I, ;;"

WP-14 d- Iq 0,0 \ -...J '-J

WP-15 3:2 ~,O

WP-16 7,,1 n,()

WP-17 1'100 Cj.l
." - ---

WP-18 "»40 0
WP-19 J.OO 5,~

WP-20 no 30

EA Personnel:

Weather:

Date: /(1/1'5/ q(t JL...T:.::im=:e:.:...:----II
Insuument(s): TV A 1000 " " .

EA 5120 0794-4

Page 1 of 1
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Ell" :.0\ ENGINEERING.

SCIEHCE• .o\NO
TECHNOLOGY. INC.

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

EA Personnel: Date: iii I I qI Ii ITime:
I I

Weather: Instrument(s):

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

WP-l 1c1~o I.e,
WP-2 I~ d-.OO

WP-3 )63 4)'-
~:~Oolo

-..
WP-4 iO ~

WP-5 LtJO Ii
WP-6 I?,C ..,

"'-
WP-7 133 J
WP-8 (;0 iO

WP-9 ).)" L.{

WP-1O ;:).'-l() 1'1
WP-ll /600 /2.n
WP-12 );)OC}o (p {,O
WP-13 7,)tfib 570
WP-14 PI ~21
WP-15 ~,S f. e"
WP-16 0 6
WP-17 0 / I'··.r/S i"'-''\,)..e .D~e~-.; ..... - ._~-.

0 \ •
WP-18 0

WP-19 hO 1/
WP-20 0 V

EA 5120 0794-4

Page 1 of 1

/



EA 5120 0794-4

Page 1 of 1

E4
~. e... £frrlQ...URI"'G.

SCIENCE. AND

!ECHNOLOGY.INC

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

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

"oofo·,-

I
I

•
/ /.

I
I
I

Date: 11/8 N lP ] Time: I
Instrument~s): ,\I A - 1<::>0....0----......,...-

EA Personnel: 5'1 C f'A. Dc..
Weather: rA~. ,,,-t!...ldJ

FID1VH P1D1VH Comments
Location (ppm,,) (ppm,,) Other Other -·'0

WP-I 1~73 (5

WP-2 9Joo 3dO
WP-3 1/28" 0

WP-4 11300 ·5D
WP-5 6 00 ,0
WP-6 30 n

~ f;)5~ 550
,

WP-7 c:; (.)a ~ / "q

WP-8 /7. I,., ()
a. 'oJ ,
, <') Dn ,.q j ,.,C.

5/ l.f , o-J 'oJ

WP-9

WP-1O d-\'5 rJ-.'6
WP-Il .;( .l~ !P::25
WP-12 '7. ~Lh 80;;;"

WP-13 ~~o GO;). "".C"a. ....-~ ;",~ h .I-co,..1o
1"'60 15

, •
WP-I4

WP-I5 ~,::} 0
WP-I6 0 0
WP-I7 0 0 c> e;,'S ,-\\ \J"".t:> f ~ss u r e-

O 0
, -

WP-18

WP-19 10 ;;>.. a
WP-20 n 0



EA 5120 0794-4 /
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E40i EA ENGINEERING.

SCIENCE. AHD
TECHNOLOGY, INC.

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

EA Personnel: 'S"C \"-" \:) ~ Date: i l /f3/'i'o ITime:

Weather: S', VI y\" ::<, S D Instrument(s): f V.4 - 1000
,

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

WP-I S7cx) i/o
WP-2 //://6 G'!O
WP-3 _~ '~u ~

WP4 ,{ fl - '::',~ fl. C-..:.

WP-5 ;~JC i7
Wp·6 90cc I?.
WP-7 7~5C;n 570 ..., c ~31-1f\/l- 0; .=-3S,; t--r- .' J r:: ~.

.\

WP-8 ].3 .;z I _ I i
.-,- .•Jc. rr . •.... "

WP-9 /5 ;)... / J

WP·lO LC;q q
WP-ll I 'it I!, (15
WP-12 ,/) ,'5",6 ,6
WP-13 S5i< (;./'1 '. lr.r.::."c A" r\...,1l' • j ,...hr " t-

1/5 "6
I -J -.I. I

WP-14

WP-15 et, C5
WP-16 G cJ
WP-17 0 ( ') ) (,.; .-l'1i t" ) t- "S5-.; .--~

WP-18 0 0 I T

WP-19 J39 8'
WP-20 0 0

Page 1 of 1



E4
~ EA ENGINEEA''''O.

SCIENCE. AND
TECHNOLOGY. INC

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

~::A~ea~:~::=~nn:e:l::::::::::::::::::~:~a:::~m~e~::/(s:~:5:1~'Cj:Io:::=-=J==T=im=e=:======l
ADlVR PlDlVR Comments

Location (ppm.,) (ppm,.) Other Other

WP-l )J_~0 (}.O

WP-2 ~C3 n~

WP-3 I h'S ~
WP4 3~~ //7

WP-5 '-It.; It..:,
WP-6 '-:J'O ~-)

WP-7 l.t3'id 'ij '70
WP-8 30 i I

WP-9 ;( I
WP-1O -~(.., ~~
WP-l1 57c;r-; 7l.fO
WP-12 /. ~".:j'j, q~b

WP-13 I.Yl~ C- C(. "'),;) ::>

3 I /0
,;c· .

WP-14

WP-15 0 l'\

WP-16 0 0

WP-17 0 ()

WP-18 U 0
,.., .

i~WP-19 :::>(;

WP-20 (i a
EA S120 0794-4

Page 1 of 1
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E4
~ EA ENGINEERING.

SCIENCE. AND
TECHIIIOLOQY.1HC

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

EA PersonnelS' ve, JAC, \MOe.. Date: f,.J 6)&1..... 1Time:

Weather: '5 '"' VI '"~~.so Instrument(s): \\lA-iOOO

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

WP-l IDIO lfi~

WP-2 7qS~ fo.5/
WP-3 ;;)d00 .3100
WP-4 ,;(i4 ~ d3J
WP-5 i~ 0/6
WP-6 ;)1e>50 Is> I.e)
WP-7 ta,8'~O /55 ~o<;, 1\\J -f'A,"'SSulf

3 4 0 LJ5S ' \
WP-8 "",5 ' -Ii \J '" VI (" ,..S j u r-e,

;t /. (p
I ,

WP-9

WP-IO 8"5 IJ.
tJ8° 5"=0WP-ll /0

WP-12 aJ,tf~ ICfo
WP-13 SO '7 a c.+. \J -c.4. 5t1aroJ~o

0 6
--J- • v V

WP-14

WP-15 0 0
WP-16 0 0
WP-17

WP-18 0 0 ,

WP-19 11,'(f ~, I
WP-20

.() 0
EA 5120 0794-4 /

Page 1 of!



leA ENGINEERING.

SCIENCE. AND
TEeHNOLOOY.lNe.

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

I
I
I
I
I
I
I
I
I
I

•
I
I
I
I

/ /.
I
I
I

Date: I~II' 1'\'5 ]L....:,;Tim=e.;....:----II
Instrument(s): '"'fSi'A - I()P~ c

EA 5120 0794-4

Page 1 of 1

{.. Ill..,,,, ',1... .
oS I<spe<!.f I.J~ f. .,,~I-J..~/

EA Personnel: M b c...

Weather: (l.. .. :#10

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

~ - .-

WP-I fQ v.I"l'l'\ EiITT 'INoPftt A(J L. e
WP-2 II J. ''-leo -1:.. Icb.... F.a1> Fl.c._. lAo.

•
WP-3

WP-4

WP-5

WP-6

WP-7

WP-8

WP-9

WP-1O

WP-ll

WP-12

WP-13

WP-14

WP-15

WP-16

WP-17

WP-18 /0
WP-19

WP-20
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Appendix C

Field Record of Well Gauging,
Purging, and Sampling Forms
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E4 EA Engineering.
SClence. and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: \=' l.l e \ W'\""'- Proiect No.: ;/'1(pC01 55 IDate: /d/tt
EA Personnel: Sc- :TC Pume Method: ha~ l:xJ \I..:c.
WeatherrremoeraturelBarometrie Pressure:

'J I Time: /333

WeUNo. V\A Vv - Lf'i Wen Condition: 400<:9
Wen Diameter: ;).. Measurement Reference: IOe-

Wen Volume Calculation.

A. Depth to Water (ft): d,S .3 D. Wen Volwnelft: n./L
B. Total Wen Deoth (ft): /5.7"-( E. Total Wen Volume (aal) rC·Dl: ;), I

c. Water Colwnn Heil!ht(ft): /3,11 F. Five Wen Volumes (aal): /0,5

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

Time (min.) /33'7 /337 /3'10 /3'13
Depth to Water (ft) ,),53 J 77 d,8eo d.. 77
PurRe Rate (gpm) L..!'lDM

Volume PurRed (aal)
.I' d, I 1.-(.,) o ~-

nH &,. /3 ~.o&? fn ,6 ~ 1.. ,07
Temperature (OC) G.c{S- "?'OO 8'd(P ff,2 '2..
Conduetivitv (umhos/em) (7 ,Cj'.:J. ,1 d,OS-11 (J,07g0 O.t931
Dissolved OxvRen (mlllL) '3 il ::;,8"7 :1.. ft, 0 ~f?5

eH(mY) /J / q~ 105 ~/()ln

TOTAL QUANTITY OF WATER REMOVED (gal): "7 ~... l S
COMMENTS AND OBSERVATIONS: _ 14v.o.- kJ Pr$P\- cp-eJ - 1\1 LV CO s- /350

EA 5120 0794-2



Project Name: rue \ ~a".~ Project No.: c2 C; (POO 3S IDate: 1<1/ 'i
EA Personnel: 5G TC. Pur2e Method: ha,,& ba,(,,,'1

/7' v -f' "f " ,g ~ " ITime: 10 '18WeatherlfemoeraturelBarometric Pressure:

I
~=~ng. I
~Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING I

•
I
I
I
I
I
I
I
I

•
I
I
-.

EA 5120 0794·2 I

I
I

Well No. M \,U -l-f '1 Well Condition: G..Ooc5l
Well Diameter: J- Measurement Reference: JOe

Well Volume Calculations

A. Depth to Water (ft): ~, ~/I D. Well Volumelft: 0 II C..,
B. Total Well Depth (ft): /4. '/0 E. Total Well Volume (2al) fC'D]: I . '-f
C. Water Column Hei2bt (ft): '?8Q' F. Five Well VO!umes(2al): 7,0

Parameter Be' I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.) IOSJ. 105fa lOS? /ICO 1103 IloS
Depth to Water (ft) '5 I 7,;);;1.. 7,89' ~,r1 Q,30 9!f!.'-/

Pur2e Rate (lIlJrn) li.1 Cj C' ''I,

Volume Pur2ed (2al)
.::<--- 15 :),0 1j·5 (pO 7.5

pH 5; '3""3 S-, 'i'i? 5.7,,( 'J.YS c,.o3 G,;./I
Temperature (OC) 7io9 90S J SI %'03 9='<° 9Sh
Conductivity (limbos/em) 0,0100 0,0777 v,07'i7 0,0'17/ O,t/?? 0';':<'/5
Dissolved Oxv2en (rnWL) ~,id ,JS3 3,38" 3,8'3 3,5b 3/8.:(
eH(rnY) ~53 17'; f..)Lj /d-o i (). I /ICj

TOTAL QUANTITY OF WATER REMOVED (gal): 7S
COMMENTS AND OBSERVATIONS: __ IV A.> ? t"F .0.;2.- M'--UC'C'd-..@>P'rl'cq1r">

.'0 A<-> f) . ~f _cr.] - /\-111...))( 0 I



..

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

EA51200794-2

Project Name: Fv~ \ r:a."VV\ Proiect No.: .;1'1lPOO 35 IDatc:l~}f/
EA Personnel: SYL PurIlC Method: M"~ '00..1. :",,\

,

Wcathcrff arometric Presswe: ( , \.,1 .,> ,'. 0::';:::' -r ITime: '~31

Well No. f)\W'5' Well Condition: G.oot9.
Well Diameter: J.. Measurement Reference: ---roC

Well Volume Calculation.

A. Deotb to Water (ft); 3. rO D. Well Volwnelft: 0./,
B. Total Well Deotb (ft): Itt,. 60 E. Total Well Volume (l/:a1) rCoD: I.'!
c. Water Column Heildtt (ft): /J./O F. Five Well Volumes (l/:a1):

(') 5•

Parameter Sc' I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.) C}LfC 950 95'1 957 1603
Deotb to Water (ft) 3,'/0 tJ,:J. "l 1· '/).., 't. 7 ( '-t '7 C'

Pur1le Rate (IlPm) L.IC; 1>1"1

Volume PurIlCd (l/:a1)
~ ) if {j '-{

f.r, •~'3 .,,:.¥ LJ (p ,J I ~.·J3 . d ')pH /' I(p-q to· 21
Temperature (OC) L-·0f [j, G'i 7.'13 1~7 77'1I ;'J

L1 C'''?''j, 01(337 o ,o~5h 0, D'35c '" -c:.Conductivitv Vnnhosicm) ,J '" r. C' I (, ~./.;

Dissolved Oxvl/:eo (mill/..) l..J ,'i1) ,~,7b '3.31 -3, ~?') ),10
ea(m\') 3» 'de;' :15q 'is ... 1'5d.. , '" .J

TOTAL QUANTITY OF WATER REMOVED (gal): ~
COMMENTS AND OBSERVATIONS: S.Mp'E lik513 - ;:~.c.;l . MlvOo (

~S~sO•If) 1O

-

~. EA ElIgIo--lll...,.Sdonco.ond
. Tecto lClIagy
. -~~:

r
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I
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I
I
I
I



I I

Project Name: jf=U '€ \ \="~ Project No.: d.q foOC' (35 IDate:t9h'/9

EA Personnel: "")C ::rL PurRe Method: ha: .,,0 kxt \" ;"'C
-J I Time: fLI.!i:JWeatherffemperaturelBarometric Pressure:

Well No. liiAw -5Zf Well Condition: &ooJl
IWell Diameter: ::2 Measurement Reference: (6c.

Well Volume Calculations

A. Deoth to Water 1ft): ,-(.7/ D. Well Volwnelft: /j Il>
B. Total Well Deoth (ft): f& ,!,J E. Total Well Volwne ("al) [C*Ol: ;,y
C. Water Colwnn Height (ft): if! i..-rI F. Five Well Volwnes I"al): 9

Parameter Be I Volwne 2 Volwnes 3 Volwnes 4 Volwnes 5 Volwnes

Timelmin.) /'i3~ IL(~O 1'f'fJ. /'f'i'l 8'17

Deoth to Water 1ft) lL.f71/ 4~9 LtS8' '-193 'I- /0
Pur"e Rate IllPI1l) L.1c 0 /'1\

Volwne PurRed (Ral)
J II (i 3,0 5. L; 7:2--<) -, 5 ~C 5, 30 SSI 5, 75pH . 5..) , .)

Temperature (OC) 75'-S 3J /1 9 -, 7 9,c'7 9.7b,0<-

Conductivity (unthoslcm) 0, n'i a.Oro 0,175 O,i7fo C'/77

Dissolved OxvRen (rnWL) .5..33 t:j 7 (~ '-(,'10 '-(.d.;). /!foB
eH(rnY) d'-f() dfv I f}W () (g / ~J'I

TOTAL QUANTITY OF WATER REMOVED (gal):
g

COMMENTS AND OBSERVATIONS: . r~ . N ASfJ- FF -0.:.9 - f~1 LVoO d lZf5a

I
B1 EA EnginMfing,

~~ ITechnology

FIELD RECORD OF WELL GAUGING PURGING AND SAMPLING I
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ErA EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING PURGING AND SAMPLING

Well No. V\I\ I.N -5 l.o Well Condition: b... ",-+ c.a5' j ""-

Well Diameter; d-- Measurement Reference: ToC.
v

WeD Volume Calculation.

A. Deoth to Water (Ill: D. Well Volwnelft;

B. Total Well Deoth (Il); E. Total Well Volwne (gal) rC"Dl:

C. Water Colwnn Height (Il): F. Five Well Volwnes (gal):

, ,
Proiect Name: r" e. l fa. "V\/\. Proiect No.: ;)'1&co3S IDate:

EA Persoonel: Purge Method:

Weatherff ~arometric Pressw-e: I Time;

Parameter Beginning I Volwne 2 Volwnes 3 Volwnes 4 Volwnes 5 Volwnes

Time (min.)

Deoth to Water (Il)

Purge Rate (gpm)

Volwne Purged (gal)

oH

Ternoerature (OC)

Conductivity (umbos/em)

Dissolved Oxvgen (mg/L)

eH(mV)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS;

e,........+ CQ..~l ~d

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



Proiect Name: I.,:<J " \ ~1'"l'\A Proiect No.: ,2CildXJ 3S IDate: IJ/4
EA P<I'SOOIleI: 5C TC Pur2e Method: ha "ell !Da,I,~'1

'oJ ITime: /1.,).0Weatherff arometric Pressure:

Well No. fMw-5~ Well Condition: C,.06<:9

Well Diameter: :J... Measurement Reference: Toe

Well Volume CakulatioDI

A Depth to Water (ft): S. 7~ D. Well Volwnelft: (j,/(p

B. Total Well Depth (ft): {(P, '5 (p E. Total Well Volwne (2al) [CODl: /7
c. Water Colwnn Hei2ht (ft): /O,'Sf F. Five Well Volmnes (281): <if,S

Parameter Be' I Volwne 2 Volumes 3 Volwne, 4 Volwnes 5 Volwnes

Timelmm.) 11,;(d.. 1/ J..'S II). 7 /130 113 ~

Deoth to Water lft) '5,75 CoS ~. i I GS4 ~.o5

Pur2C Rate (2DID) L [c:; 5)1'\'\ -- - - -
Volwne Purlled (2a1)

~ (·7 3'-1 501 (",.3
pH {;;,7C (P.LIO 6,.,)5 (..2 3 tI'#fJCf

, (OC) ~ ('">, C'lQ5 c,r.J. '6/i'7 '8,rt'1T ,lflv

Conductivity (umhosfcm) 0,('-1)7 (, ,1J17l O,c505 /., ":'51'1 C' cS/~'-' ,l·

Dissolved Oxy2en (mWL) 3,1053 '3,40 3,80 Lj,/2 '-f.U~

eH(mV) /9/ /53 1'50 l{p'-j 171-f

'"1
......

TOTAL QUANTITY OF WATER REMOVED (gal): -COMMENTS AND OBSERVAnONS: ll>,l VA') 8 - cr= ~Od - j/1t1 WOC? 3 / f4Q

,-'



EA 5120 0794-2

Ell EA EngiMeling,
SCience, and
Technology

FIELD RECORD OF WELL GAUGING PURGING, AND SAMPLING

Well No. M W-tp ( Well Condition: n~,,\ ~

:l.
I !Or_Well Diameter: Measurement Reference:

Well Volume Calculation.

A. Depth to Water (ft): 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):

,
Project Name: ~ue. \ fa- 'rV\A Project No.: JC;ILX), 3~ IDate:

EA Personnel: PurRe Method: hf"lc wJ-.b \\: ""
v

I Time:Weatherff ture/Barometric Pressure:

Parameter Belrinnin2 1 Vohnne 2 Volwnes 3 Volwnes 4 Volwnes 5 Volwnes

Time (ntin.)

Depth to Water (ft)

Purge Rate (gpm)

Volwne Purged (gal)

pH

Temperature (0C)

Conductivity (Jlmhoslcm)

Dissolved Oxv2en (mlZiL)

eH (mY)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: Lv ... ll ~ bO Cd-k>O boY or

puc C? P

I
I
I
I
I
I
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I
I
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I
I
I
I
I
I
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IEi4 EA Engo-ing,
SCIence, and
TochnoIogy

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: ~ ~V(' \ ~C\ yo"", ProiectNo.: ;) Cj{PCO ,35 IDate:lJ,I'Ilib

EA Personnel: 5c JL PurRe Method: hOl"h~ ho.I \~M
J

v I Time: /3::BWeatherrrem arometric Pressure:

Well No. M. \.u - \cd. Well Condition: c...ooJ
WeUDiameter: d.- Measurement Reference: Toe.--

Well Volume Calculations

A. Depth to WaIJ::r (ft): 1:9'6 D. Well Volwnelft: 0/1 L,
B. Total Well Depth (ft): /h 9/ E. Total Well Volwne (gal) rC*Dl: I, if
c. Water Colwnn Heildtt (ft): 21/f3 F. Five Well Volwnes (gal): I

Parameter Be' I Volwne 2 Volwnes 3 Volwnes 4 Volwnes 5 Volwnes

Time (min.) /3/1 /3/'f /3/0 /3.;)0
Depth to Water (ft) f,l'&- ~ J /1/1 '?5, ~J '3,J-2
Pur2e Rate (I!Dm) ,(, I '1 0 "'"

Volwne PurRed (RaI)
v / 't c), ~ '-!d.

pH 10,00 G06 1.>/5 &).0
Temperature (OC) ~ ,'5'-1 6,?1 / 9,/0 68'/
Conductivity (Jirnhoslcm) o '(/f 31", O,07'i~ 0,095'1 G,oCjb~

Dissolved OxvRen (mg/L) J,14 ;),7/ ;),&3 d'{P~

eH (mY) ,;;. to L1 ;Jfod.. c25S :2 I-f /

TOTAL QUANTITY OF WATER REMOVED (gal): 5 ~a/
COMMENTS AND OBSERVATIONS: /JIt-S6 -FlO a- I"1lVoar /3~5

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

E4 EA Engineering,
SCience, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: \="u'e\ \=a \(" \".A Proiect No.: de:; (POO, 35 IDate: IJ /'f

EA Personnel: 'SC :T( Puree Method: IA.Cl...Q b<,L:'q

Weatherffemoerature/Barometric Pressure:
'-..J I Time: /35')

Well No. iMw -l Well Condition: CooJ-
Well Diameter: ::t Measurement Reference: Toe..

WeD Volume Caleulation.

A. Depth to Water (ft): c:::; ,C;-7 D. Well Volumelft: C, {Cv
B. Total Well Depth (ft):

; 1 ''')7 E. Total Well Volume (gal) rCOD]: C' Q rv! i . ,I -'

c. Water Column HeiRht (ft): b oC F. Five Well Volumes (gal): 4:~

Parameter Be' I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (mio.) 135'2r ('fro IL;o J /-103
Depth to Water (Il) 5,57 5J~~ 5,73 5,71

Purge Rate (eom) z.. [c:' J I""
Volume Pureed (eal)

v__

I :l ,~
pH b,07 5,9/ 0:0~ S.&8
Temperature (OC) ~r5';< S,M~ ?i/t5 5'5/
Conductivity (/Jrnhoslcm) OiL1591 O,or.v51 (; ,d/i'i (] ,Gre11'
Dissolved Oxygen (mg/L) 'i'f&, i5,o;Z Ij-;5/ 5,;)tf

eH(rnY) 0l;Y !~38' ;733 [)L('6

TOTAL QUANTITY OF WATER REMOVED (gal): 'I
COMMENTS AND OBSERVATIONS: tv A:3 (.:, .'. IT - oJ - I'VI. i..<..UJ (,;J (-{IO

EA 5120 0794·2
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•
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I

5 Volumes I
/'-f :25

4
5,155

/10

I 3 Volumes ] 4 Volumes I

10/

9 rOO

I Beginning I I Volume I 2 Volumes

Volume Pur2Cd (gal) .l- /

Time (min.)

Depth to Water (ft)

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Purae Rate (j1Jlm) I.... I " .) IV\.

Conductivitv(umhoslcm) [1 ,J77 0, ;)73

Dissolved Oxvaen (mll/L) 10,0:) 0( /i9

Temoerature (OC) b. (p I.:> 7. 54

eH(mV) dl.-f9 .J~O

EA 5120 0794-2

oH jp (d. 5 .s Co

Proiect Name: ~0e\ ~O'(~ Proiect No.: ;)1&00,35 IDate:ldNItt G

EA Personnel: 5C :rC Purae Method: k ",eI) 6 \I. .-.0.

WeatherfTemoeraturelBarometric Pressure:
V I Time: I'i1'1

Well No. ~\A) --:J Well Condition: ([GOD

Well Diameter: :2- Measurement Reference: 10e.

Well Volume Calculations

A. Depth to Water (ft): '1 (P 9 D. Well Volumelft: n Il?
B. Total Well Depth (ft): 7':57 E. Total Well Volume (aal) [C*Dl: n,'5
c. Water Column Heillht (ft): CS,/'X F. Five Well Volumes (aal): 4.0

Ii4 EA Engineering,
SClence, and
Technoklgy

I Parameter
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E4 EA Engineering,
Science,and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: fv( \ ~o. '( 1\1\ Proiect No.: cJ<1lJ?OO 3 5 IDate: iJ/5/'1
EA Personnel: 5C -:rc. Purge Method: Of''''' sta I~\c.. ,)"MO
WeatherrremperatureJBarometrie Pressure: Sun\'), 350

I I Time:.s?')')

Well No. w~l Wen Condition: ~OoJ(

Well Diameter: ~ Measurement Reference: We...
Well Volume Calculations

A. Depth to Water (ft): ~"~~ D. Wen Volume/ft:

B. Total Wen Deoth (ft): E. Total Wen Volume (gal) [C'Dj:

C. Water Column Height (ft): F. Five Wen Volumes (gan:

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

Time (min.) 855
Depth to Water (ft)

Purge Rate (20m)

Volume Purged (gal)

pH t:" d9
Temperature (OC) 7. 3'8
Conductivity (umbos/em) 0355
Dissolved Oxygen (mWL) (j'70
eH (mY) 45
TOTAL QUANTITY OF WATER REMOVED (g~:

COMMENTS AND OBSERVATIONS: N S B FE -0.;)- wPool M'S I ~1A.s D
OlD 10 %- Ppt'\ll I

r-It) 10 10 al'M
I

EA 5120 0794-2



Proiect Name: Pu 'i' \ \="Q'('vv-. Proiect No.: ~'1(Poo35 Date: {j (5/11
EA Personnel: I'A'C>Q... Pur2e Method: f)" 'rI ")'\0 I +Ie [) L \'" [}

5vn "'0., '15°
I

Time: '143WeatherfTemperatureIBarornetric Pressure:

Wen No. \ D?-d Wen Condition: cAoooQ
Wen Diameter: .::l MeaslU'eJIlent Reference: Tere.

Wen Volume Calculations

A. Depth to Water (ft): 4.7 f O-fCl LJ,lo8" D. Well Volumelft:

B. Total Well Depth (ft):
1

E. Total Well Volume (gal', rC'DI:

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

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

Time (min.) C,43
Depth to Water (ft)

Purge Rate (gprn)

Volume Purged (gal)

pH

Temperature eC)

Conductivitv (umhos/em)

Dissolved Oxvgen (rnWL)

eH(rnY)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: }JAse, - FF-o,;l- w Po"a

~ID "'5'~M 8 I 0 5a""'f&'~ cl......... -\0 0,03 F"f-lJ
II) 79j'~pM. f''''Q~

I
E4 EA Engi~ng.

-~ITechnology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING I
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54 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Fue\ t-o y- \'VI Project No.: de:; (.,0035 IDate: lJ IJ fil

EA Personnel: SelC TAG Purge Method: Il...eA \5fa It,e. Oem{)

~ U VI \"'" 350
, 'I IWeatherffemoeraturelBarometric Pressure: Time:940

Well No. Lu ()-3 Well Condition: ~oJ

Well Diameter: ~ Measurement Reference: Toe.
Well Volume Calculations

A. Depth to Water (ft): 3.5 j D. Well Volumelft:

B. Total Well Depth (ft): E. Total Well Volume (gal) rCoDl:

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

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

Timelmin.) 940
Deeth to Water 1ft)

Purge Rate (gpm)

Volwne Purged (gal)

oH 5,'15
Temnerature 1°C) G,bl
Conductivity (umhoslcm) (),OId5:)
Dissolved Oxygen (mgfL) (,9'1

eH(my) d31
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: Xl4 S (J P F-OcJ . Lv Po03 'i'1r>

A.,~o. ',0. AJAse-Ff-o~- wPYDJ
fll) 3loOtlpM I

rID Qlct07ppvv>

EA 5120 0794-2



Ii4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: fv f \ fo. 'fV'-\ ProiectNo.: ;lc,l,:OO 3S Date: 1J/5jC,1p

EA Personnel: M'OC- Purge Method: 11 '0 V" .s 'h,l' I}., C il"V'IIL

~5°
, •

Time:~WeatherffemoeraturelBarometric Pressure: 5 v n Y'~,

Well No. lv?-t-t Well Condition: G.cd
IWell Diameter: d- Measurement Reference: TOc.,

Well Volume Calculations

A Deoth to Water (ft): t-J,7c> J. {- D I-t ,aG D. Well Volumelft:

B. Total Well Depth (ft): E. Total Well Volume (gal) rC"DI:

C. Water Column Heildlt (ft): F. Five Well Volumes (ga!):

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

Time (min.)

Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH

Temoerature Cc)

Conductivity (umbos/em)

Dissolved Oxygen (mg/L)

eH (mY)

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: IV ItS 8- PP -oQl - kY POOl(

£ \D .;>3~t'Y'.1 B,aSa~p\~ o~ d"-R --10 0, (P 4 1=+0
t'l '0 ~34ppM P'CQI&~

EA 5120 0794-2
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EA 5120 0794-2

&1 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING PURGING, AND SAMPLING

Well No. luO~5 Well Condition: c..""'rI~
Well Diameter: ;2 Measurement Reference: Toe...

Wen Volume Calculations

A. Deoth to Water (ft): Y,I.5 D. Well Volumelft:

B. Total Well Depth (ft): E. Total Well Volume (gal) rC*Ol:

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

,
Project Name: t="Vf\ ta'('1\1\ Project No.: d"1 tvo035 IDate: iJ I-;fi L-

EA Personnel: 5C :::fc., Purge Method: O<>nS-to. \{W fIl "" [)

WeatherffemperaturelBarometric Pressure: <. u VI "', 350
I ,

ITime:l~

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

Time (ntin.) ( IJ,5

Depth to Water (ft)

Purge Rate (l!Ilm)

Vollune Purged (gal)

vH 5, LII
Temperalure (0C) 7,98

Conductivity (limhos/em) O,o81Jf
Dissolved Oxygen (mg/L) Uj&to
eH (mY) :Y15
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: I1JASB- FE -001 - i.-vPoo5

'YIn folSfM
flO 100 pf'!\II

I
I
I
I
I
I
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I
I



Proiect Name; f V 'f \ f CI V'I'\,,\ Proiect No.; ;7'1\00035 IDate: bl-5-'ik

EA Personnel; 5 c- -SC- Pw-~e Method: j)~ 'r' 51", I+I (' 0" t'1" f)

:7u '" Vh 3.') I I Time:' IroWeatherffemperaturelBarometric Pressure:

Well No. Lu'\l-lo Well Condition: Cl /Joel'
Well Diameter; ~ Measurement Referen~: TOe

Well Volume Calculations

A. Depth to Water (ft); 3.J3 D. Well Volume/ft;

B. Total Well Depth (ft); E. Total Well Volume (Ral) fC'Dj:

C. Water Column HeiRht (ft): F. Five Well Volumes (eal):

Parameter Belrinnin~ I Vohune 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.) 1110
Deoth to Water (ft)

Pw-ee Rate (gpm)

Volume Pur~ed (~al)

pH 5, ?c>
Temperature CC) '7,33
Conductivity (Jimhoslcm) ~,ob13

Dissolved OxvRen (ml!!L) 0,87
eH (mY) 3Ofo
TOTAL QUANTITY OF WATER REMOVED (gal);
COMMENTS AND OBSERVATIONS:

/JAS8' fp-o~ -w POD to
£\D 127. 5 ~P""
PID ,;)1050 pp v'\A

I
Ii4 EA Engineering.

Sckmce, and I
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING I
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E4 EA Engineertng,
Science,and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: 'fUl"\ Vq'(vv-., Proiect No.: ;;YilvocdS Dare: /)15f1~

EA Personnel: 5'1c JAC Purge Method: r:.",n5+cd+'c uCI\1 C),
5 v Y\ I" '-, 35°

I I

Time: 10'f.5WeatherfTemoerature/Barometric Pressure:
,

WeUNo. lvQ-r Wen Condition: ~6c:O

WeU Diamerer: :l Measurement Reference: IOC

Wen Volume Calculations

A Depth to Warer (ft): 3.35 rho 3,Q, D. Wen Volumelft:

B. Total Wen Depth (ft): E. Total Wen Volume (gal) rC"DI:

c. Water Column Height (ft): F. Five Wen Volumes (gal):

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

Time (min,)

Depth to Water (ft)

Purge Rate (lWm)

Volume Purged (gal)

pH

Temperature (OC)

Conductivity (umbos/em)

Dissolved Oxygen (mgIL)

eH (mY)

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

AJ ASB-PP-Od- -lAJPOO7
-1\0 755 p.p"'" Bnso=-f& ~~ '\-0 0, 1o.J F"t- "b
~I'() I ~,80)O~rM p~"&..#

--\J0.5 I +, \I ~ fol-es5u,~ - o.c..'hM.?:o S'~ If,,",

EA 5120 0794-2



~\) '( \
~

:JCiIoOO 35 Date:JJf511bProject Name: ~a I'"VV\ Proiect No.:

EA Personnel: 5YC JAc Purge Method: (\ ... n 'S in It, ( \'\ v "'" J:)

S u l'1 "'- 35°
, ,

Time: /{),}5WeatherlTemoerature/Barornetric Pressure:

Well No. w~-8' Well Condition: &00&
IWell Diameter: d. Measurement Reference: ]"Vc,

Well Volume Calculation.

A. Depth to Water (ft): '-I ' I~ D. Well Volwuelft:

B. Total Well Deeth (ft): E. Total Well Volwue (gal) rCoOl:

c. Water Colwnn Height (ft): F. Five Well Volumes (gal):

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

Time (min.) (OJ, C)

Deeth to Water (ft)

Purge Rate (wrn)

Volume Purged (gal)

pH 1a.7/
Temperature (OC) (p, if

Conductivity (umhos/em) (),37S
Dissolved Oxygen (rng/L) CT, &,4
eH(rnY) ~5S
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: N J\'5B-Ff-oJ,- "'-' f' 0 Ci 8'

{lID 4 5",5ppm
\=='\:) :3 '"I0pp"" pos.-+,~~ prp'33"re

I
E4 EA Engineering,

-~ ITechnology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING I
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E4 EA Engineering,
SCience, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name; \- v;>! ~C\ v-v"" Proiect No.; JQ(pc035 Date; /J/$t

EA Personnel; 3A<2... 5Yc.. Purge Method; ()f't"IS+a Ifie .0" i'\'\

50 1'\ '" '-t ~.
I

Time; 1000Weatherffemperature/Barometrie Pressure;

Well No. w~-q Well Condition; c..oodl
Well Diameter; d. Measurement Reference; IOc..

Well Volume Calculations

A. Depth to Water (ft); 'S".43 D. Well Volume/ft;

B. Total Well Depth (ft); E. Total Well Voluroe (gal) rC*Dl

C. Water Column Height (ft); F. Five Well Voluroes (gal);

Parameter Be I Voluroe 2 Voluroes 3 Volumes 4 Voluroes 5 Voluroes

Time (min.) /000
Depth to Water (ft)

Purge Rate (gpm)

Voluroe Purged (gal)

pH to·.,1 Lj

Temperature (0C) 7.63

Conduetivitv (umbos/em) O,J8Z ,

Dissolved Oxygen (ml!lL) 7,90

eH(rnY)
,;)L4f

TOTAL QUANTITY OF WATER REMOVED (gal);
COMMENTS AND OBSERVATIONS; N I\:SJ3- FE -a:J - \..,ufo09

£1.1> Idepp"'1
flC) ~PPIfY

EA 5120 0794-2



ErA EA Engineering,
SCience, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: \='LH \ FC\ (" \'VI Proiect No.: d'1<flOO 35 IDate: /dtf/i'

EA Personnel: 5'{c \"AOe... Purge Method: D'P(",:;+ql+IC [lGVl'\D

WeatherffemperaturelBarometric Pressure: .::; l...,. ~'\ ('\ .... ::::;5° ' I Time: IfLt ()

Wen No. L.u P-I 0 Wen Condition: Goo&
IWen Diameter: ;Z Measurement Reference: IO'C

Wen Volume Calculations

A. Depth to Water (ft): 3·30 D. Wen Volumelft:

B. Total Wen Death (ft): E. Total Wen Volume (gal) rc*Ol:

C. Water Column Heillht (ft): F. Five Wen Volumes (gal):

I Parameter I Beginning I I Volume I 2 Volwnes I 3 vOlumes] 4 Volumes I 5 Volumes I
Time (min.) il!..tO
Depth to Water (ft)

Purge Rate (gpm)

Volume Purged (gal)

pH 5,Olf
Temperature (OC) (a,?]4

Conductivity (unthoslcm) O,O,Io(

Dissolved Oxygen (ml!!L) GAd
eH(mV) 319
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: N " 3 B-Ff -Oel: -w POl ()

PI D i~ fP "'"f,O ~5 ff""

EA 5120 0794-2
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Ii4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: ~v (\ ~o.Y-'('V'.. Proiect No.: ;:)C;l;QO 35 IDate:JJ/51'ft,

EA Personnel: M'CC. Pm~eMethod: n¥''''' \ '5"\q ,.; t Q..

5 .... (\"''"' 35
\ I Time: 11.'3"\WeatherffemperaturelBarometric Pressme:

Well No. lu~-\\ Well Condition: 0-.00&
Well Diameter: :2 Me8SW"ement Reference: TOe.

WeU Volume Calculation.

A. Deoth to Water (ft): 3,71" D. Well Volume/ft:

B. Total Well Deoth (ft): E. Total Well Volwne (~al) [C*Ol:

C. Water ColW"nn Height (ft): F. Five Well Volwnes (~al):

Parameter Beginnin~ I Volwne 2 Volwnes 3 Volwnes 4 Volwnes 5 Volwnes

Time (min.) II~C:;

Deoth to Water (ft)

Purae Rate (l!Om)

Volwne Puraed (~al)

pH 5.1,
Temperature (OC) fo, I

Conductivity (umhoslcm) (;,/379
Dissolved Oxv~en (mg/L) Lf,7
cH(m\!) 3 IJ
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: N ,l,3B- Ff-o,;) - \N PO /I

PI D 5l<>O~~M
FI'() Tlg, ~ p~M

EA 5120 0794-2



Well No. W~ld Well Condition: G.oo&
IWell Diameter: :J.. Measurement Reference: "IOc..

Well Volume Calculation.

A. Depth to Water (ft): 6·81 D. Well Volumelft:

B. Total Well Deoth (ft): E. Total Well Volume c.lBn rc*Ol:

C. Water Column Heillht (ft): F. Five Well Volumes (~a1):

• •
Proiect Name: tIJ" \ \=""" '(" 'IV\ ProiectNo.: ;JqCcOJ 35 Date: /J.{5/~

EA Personnel: ""-~c... Pur~eMethod: .ot>nS+a I'he !")v ""
C;'..il'\ \" c, 35°

,
I

I ITime: to'("WeatherffemperaturelBarometric Pressure:

Parameter Be' I Volume 2 Volumes 3 Volumes 4 Volumes 5 Volumes

Time (min.) /045

Deeth to Water (ft)

Pun,e Rate (wm)

Volume Pur~ed (~al)

pH .5,5

Temperature (" C) to, t:,
Conductivity (umbos/em) tJ.c)J;)
Dissolved ,(mll!L) 3."
eH(mV) ;;;9'7
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: t>J*S B- p=- 0.,) -WPoI,J

~ In IS(O~M
'flO ..J' L.f (OJ Pfl\'

I
Ii4 EA Engineering,

-~ ITechnology

FIELD RECORD OF WELL GAUGING PURGING AND SAMPLING I
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If4 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: ~vt\ ~aYM Proiect No.: d'1 (poo 35 IDate: I}./~

EA Personnel: \j\A.'{Jc, Pur~eMethod: D-iJYI 5 -j-~ I +IC ()V'm{)

WeatherffemperaturelBarornetric Pressure: ")l(\Y\"'" 35°
I ITime:/607

Well No. \-U?o \ 3 Well Condition: [,,",,,ell

Well Diameter: ;) Measurement Reference: TOe..

Well Volume Calculations

A. Depth to Water (ft): Lj85 D. Well Volumelft:

B. Total Well Depth (ft): E. Total Wen Volume (eal) rC"Dj:

C. Water Column Heieht (ft): F. Five Wen Volumes (eal):

Parameter Beeinnine I Volume 2 Volumes 3 Volumes 4 Volumes S Volumes

Time (min.) /067
Deoth to Water (ft)

Puree Rate (ePID)

Volume Pureed (eal)

oH lb ,5
Temperalure (0 C) 5.4

Conductivity (umbos/em) 0,07103
Dissolved (meJL) 105
eH(rnY) dSfJ
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: CV ..... S6- FP-oJ - Lv150 1.)

riD 7 'fO Pf "'" wvU~ <;p~
rIb ;),19% ppV'1

EA S120 0794-2



Proiect Name: ~)J Vr Proiect No.: dCJ lpOC) 35 IDate: IJ./S/'i

EA PersOIUlel: 'M~c.... Puree Method: f'l e"-'S+ 0.. I ~\ C "" v ""',.,

Weatherff arometric Pressure: <::. L V\ ", 35°
\ , I Time: (35"0

Well No. Lv ~-/ '-j Wen Condition: (...00&
Well Diameter: :J. Measurement Reference: TOe.

Well Volume Calculation.

A. Deoth to Water (ft): 3.'1') D. Wen Volwnelft:

B. Total Well Deoth (ft): E. Total Wen Vo[wne (eal) rCoOl:

C. Water Column Heildlt (ft): F. Five Wen Volwnes (eal):

Parameter Beoinn;na I Volwne 2 Volwnes 3 Volwnes ] 4 Volwnes !svolwnes I
Time (min.) 1350
Depth to Water (ft)

Purge Rate (J>:Ilm)

Volwne Purged (eal)

pH 5,Co
Temperature (OC) fu,~

ConductivilV (umbos/em) OdIOl.f
Dissolved Oxygen (mJ>:/L) d.~

eH(mY) 3d-I
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: N ASs- Ff" - Q;l-w I'o'i

I'ID :J ~ {' ""F I \':) 50\,!,,,,,,

I
1m EA Engineering,

~~ ITechnology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING I

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

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

&1 EA Engineering,
Science, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Project Name: Fue \ \=0. 'rM Project No.: 6l. C; (,,0035 IDate: 102/5"/'"

EA Personnel: "1(\A DC Puree Method: 0<>'("1$ -10; H\C nv fV\D

:2,5 6
, I I~ime:lltclOWeatherfTemoeraturelBarometric Pressure: <; u V' .....

Well No. w~f5 Well Condition: Q..()("\J
;; -Well Diameter: Measurement Reference: IOc..

Wen Volume Calculation.

A. Deoth to Warer (ft): LI, Ie:, D. Wen Volumelft:

B. Total Well Depth (ft): E. Total Wen Volume (eal) [C"Dl:

C. Water Column Height (ft): F. Five Wen Volumes (eal):

Parameter Beoinnino I Volume 2 Volumes 3 Volumes 4 Volumes S Volumes

Time lmin.) 'Y2. ()
Deoth to Warer (ft)

PurRe Rate (gpm)

Volume PurRed (aal)

DH 5·'1
Temoerature 1°C) ~.6

Conductivitv Iumbos/em) O,07oes
Dissolved Oxveeo Ime/D 7.g-
eH (mY) ::J""7::J..

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: NAs B-Ff-o ~- LV Po 15

£\{:) 0, Q \? p'M
fIe Q,O ppVV\

EA 51200794-2



, ,
Proiect Name: 'tUV fa"VV\ Proiect No.: ;;11&0035 Date: J.J1511t,
EA Personnel: '5 'Ie "TAC Pur~eMethod: " .. r' <; \,:\ It, c. () ~VV'

SUhV'\' 1")0
, I

Time: JLt3rJWeatherffemoeraturelBarometric Pressure:
J

Well No. wP 1\.0 Well Condition: (,.n~

Well Diameter: a. Measurement Reference: ToC'
Well Volume Calculations

A. Depth to Water (ft): 5, (.,,0 D. Well Volwnelft:

B. Total Well Depth (ft): E. Total We)) Volwne (~al) [coOl:

C. Water Colwnn Hei""t (ftl: F. Five Well Volwnes (~al):

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

Time (min.) /Lj30
Deoth to Water (ft)

Pur2e Rate (l!OII1)

Volwne Pur2ed (2al)

pH ~,) <i?
Temperat1n"e (OC) 57'5
Conductivitv (umbos/em) (J,/5S
Dissolved Oxv2en (ml!lL) 3.32
eH(rnY) cJ79
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATJONS: N A36 -FF -o<? - Wi'o'lo

PI D 0 .pQI'IA no b IQ 'Sa vY' pI e

f II) D ff ""

I
1:4 EA Engi.-ring,
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E4 EA Engineering.
Science. and
Technclogy

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: ~v (' \ '\=0- '(' "'" ProiectNo.: d;C::; 1.00035 Date:f:)fS/'1ft,

EA Personnel: t'J\OG PurRe Method: n"n 5in Ih C fl" "'" "

")\.11'\ ...... 35°
, , ,

WeatherffemperaturelBarometricP=: Time:

Wen No. w~-Il Wen Condition: CI">a&
Well Diameter: .2 Measurement Reference: lac..

Well Volume Calculation.

A. Devth to Water (ft): '& ,()C, D. Wen Volumelft:

B. Total Wen Devth (ft): E. Total Well Volume (gal) fC'Dl:

C. Water Colmnn Heililit (ft): F. Five Well Volumes (gal):

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

Time (min.)

Devth to Waler (ft)

PurRe Rale (~rn)

Volume PUf2ed (gal)

oH

Temperature (OC)

Conductivity (umhoslcm)

Dissolved OxvRen (rnWL)

eH(rnY)

TOTAL QUANTITY OF WATER REMOVED (gal):
c~ 4COMMENTS AND OBSERVATIONS: S~F ~

+0 11'\1l~ ~

EA 5120 0794-2



Ei4 EAE' .ngmeenng,
SCience, and
Technology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Proiect Name: F_H' \ ,q:a ,<"1"--\ Proiect No.: cd 7 I.?00 .3 5 IDale:W5lc;

EA Personnel: 5'fc jAc. Purll:e Method: () o'n5+a \1-1 c.. D... "'" f.)

WeatherrremperatmelBarometric Pressure: <:)v "''I' ... ~So
1 I T~e: /33J

wen No. W~- \8" Wen Condition: C~ood

IWen Diameter: ;;;l Measurement Reference: ----r-oC
Wen Volume Calculation.

A. Depth to Water (ft): 3.'1'6 D. wen Volwnelft:

B. Total Wen Depth (ft): E. Total wen Volwne (1I:a1) rC"Dl:

C. Water Column Height (ft): F. Five wen Volwnes (gal):

I Parameter .I Beginning I I Volwne I 2 Volwnes I 3 Volwnes ] 4 Volwnes I 5 Volwnes I
Time (min.) 13.50.
Deoth to Water (ft)

Pur2e Rate (IIDm)

Volwne Purged (1I:a1)

pH 5,59
Temperature (OC) 7, G,f

Conductivity (jinthoslcm) 6,J4)
Dissolved Oxygen (rnWL) 3,Q?f
eH(rnY) 3/6
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS:

£lID C?
~\AA

N7fS6- FFO:;)- L.vP6 f 8"
Flb 0

EA 5120 0794-2
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EA 5120 0794-2

Ell EA Engineering,
SCience. and
Technology

/

FIELD RECORD OF WELL GAUGING PURGING, AND SAMPLING

Well No. wQ-1l Well Condition: COoJ
Well Diameter: ,2- M=ent Reference: JOe.

Well Volume Calculations

A. Depth to Water (ft): 3,33 D. Well Volumelft:

B. Total Well Depth (ft): E. Total Well Volume (gal) rC*Ol:

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

,
r - d Cftpoo35 Date: IJI5NtProiect Name: ; \l ~ \ ~O'{"N\ Proiect No.:

EA PersolUlel: ,&'fC- .:-, A'- Pur~eMethod: C\ P l" I '5 ict I+t C. 1"\, IV' L)

-:5 v V"\ \'\ '-, 35Q
I I

Time: I"tCOWeatherfTemperaturelBarometric Pr=:

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

Time (min.) } 'ito
Deoth to Water (ft)

Purge Rate (l!Jlrn)

Volume Purged (gal)

pH 5,q~

Temperature (OC) 10· 7'1
Conductivity (I"mhoslcm) O,JJ~

Dissolved Oxv~en (rnWL) ',75
eH(rnY) .J88'
TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVATIONS: NI\5B-Pt=: -0,;)- lA> POle;

elD 8, Iff"'"
FlO 11,1i N'YV\
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Project Name: ~v<.t 'f'o..'{' '(V'... Project No.: dQiJ,0035 IDate: 1J(5/i1..t.

EA Personnel: SiC :-rAC- Pur~e Method: nO? (\S~z.I It. c f\ u Vl'IIl

Weatherffemperature/Barometric Pressure: 5 .....~ 1'\'"1 ~5"
I \ I T~e: 1415

,

I
ErA EA Engineering,

~~ ITechnology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING I
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EA 5120 0794-2 I

I
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Well No. LuO-dO Well Condition: 0..DOJ)
Well Diameter: cd Measurement Reference: ·'Oc...

Well Volume Calculations

A. Deeth to Water (ft): 1--1, i '1 D. Well Volume/ftc

B. Total Well Depth (ft): E. Total Well Volume (gal) rC*Dl:

C. Water Column Heil!ht (ft): F. Five Well Volumes (gal):

Parameter Be' I Volwne 2 Volwnes 3 Volumes 4 Volumes 5 Volumes

Time (min.) II.( 15
Deeth to Water (ft)

Pur~e Rate (20m)

Volume Pur~ed (~al)

pH (A.3 (.,

Temperature (OC) Lj,7S

Conductivity (umhoslcm) (j .,).J~

Dissolved Oxygen (mlZ!L) S; 10
eH(mV) d510

TOTAL QUANTITY OF WATER REMOVED (gal):
COMMENTS AND OBSERVAnONS: f0A.::':,()- FF-oQ -\.u~oaO Jl115

£\\) 0
rl'0 0
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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

RECE'VED
'5cf' l' 1996

EA Engil1Jlellng, Sciel1Cl!, aar~
. New!ltIrgh, tlt _Re: NAS Brunswick (29600.35)

Mr. Michael S. Battle
EA Engineering, Science and Technology, Inc.
3 Washington Center
Newburgh, NY 12550

Dear Mr. Battle:

EA Laboratories

Please contact me ifyou have any questions or require further information and refer to report
961262. 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.

enclosure

1
I
1---------.,----------
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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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L NARRATIVE '



SAMPLE RECEIPT

EA Laboratories
ANALYTICAL NARRATIVE

This report contains the results of the analysis of25 water samples collected on 7 and 8 August 1996
in support of the referenced project.

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.

I
I
I
I
I
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EA Lab Number
9611498
9611499
9611500
9611501
9611:i02
9611503
9611504
9611505
9611506
9611507
9611508
9611509
9611510
9611511
9611512
9611513
9611514
9611515
9611516
9611517
9611518
9611519

Laboratory Project Managt:r: Mary E. Asper
EA Laboratories Report: 9151262
Date: 6 September 1996

Client Sample Designation
NASB-FF-OI-WPOOI
NASB-FF-OI-WPRBI
NASB-FF-OI-WP002
NASB-FF-OI-WP003
NASB-FF-OI-WP004
NASB-FF-OI-WP009
NASB-FF-OI-WP008
NASB-FF-OI-WP006
NASB-FF-OI-WP007
NASB-FF-01-WP005
NASB-FF-OI-WPOIO
NASB-FF-OI-WPOll

NASB-FF-OI-WPXD1
NASB-FF-OI-WPXD2
NASB-FF-OI-WP013
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

Client: EA Engineering, Science & Tech.
Site: NAS Brunswick
Project number: 29600.35



AROMATIC VOLATILES BY GC - WATER (EA9611498-EA9611522)

Sample Chronology: The sariJples and associated quality control were analyzed on 15-16 and 19 August

QUALITY CONTROL

EA Laboratories
ANALYTICAL NARRATIVE

9611520
9611521
9611522

Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 961262
Date: 6 September 1996

NASB-FF-OI-MW003
NASB-FF-OI-MWRBI
NASB-FF-OI-MWXDI

• 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.

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

.. Sample 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.

Following this narrative section are data qualifiers (Table I) and the original chain-of-custody
records. Analytical results and quality control deliverable requirements of this project.

.. 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.

Client: EA Engineering, Science & Tech.
Site: NAS Brunswick
Project number: 29600.35
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PURGEABLE TPH BY GC - WATER (EA9611498-EA9611522)

All other quality control criteria were met tor the reported samples.

EA Laboratories
ANALYTICAL NARRATIVE

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

I
I
I
I
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Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 961262
Date: 6 September 1996

Client: EA Engineering, Science & Tech.
Site: NAS Brunswick
Project number: 2!)600.35

Samples NASB-FF-OI-WP005 (5X), NASB-FF-Ol-WPOll (lOX) and NASB-FF-OI-WPXD2 (lOX)
were reanalyzed at a dilution to bring the concentrations of target analytes within calibration range. The
results ofboth the undiluted and diluted analyses are included in this report.

1996 for methyl too-butyl ether (MTBE), benzene, toluene, ethylbenzene and xylenes by USEPA Method
602. All holding times were met.

SamplesNASB-FF-OI-WP005, NASB-FF-Ol-WPOll and NASB-FF-OI-WPXD2 were analyzed at a 5X
dilution to bring the concentrations ofGRO within calibration range.

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

Sample Chronology: The samples and associated quality control were analyzed on 19-20 and 21-22
August 1996 for gasoline range organics (GRO) by the Maine Method 4.2.17. All holding times were
met.

Sample Performance: The recovery of the surrogate, 4-bromotluorobenzene, in sample NASB-FF-OI
WPOO2 was high at 181%. The MS/MSD performed on this sample also had thl~ surrogate recovery high
at 191%/190%. These high recoveries appears to be due to coelution interferences from the high GRO
detected in this sample. This is supported by the MS/MSD recoveries which were within QC limits at

Sample Performance: The recovery of the surrogate, 4-bromofluorobenzene, in sample NASB-FF-Ol
,WP005 was high for the primary column analysis at 178%. This high recovery appears to be due to
coelution interferences because the recovery on the confirmation column was only 117%. Data usability
should not be impacted.



All other laboratory method perfOlmance criteria were met for the reported samples.

EXTRACTABLE TPH BY GC - WATER (EA9611512-EA9611522)

All other quality control criteria were met for the reported samples.

All other quality control criteria were met for the reported samples.

Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 961262
Date: 6 September 1996

The MSO recovery (performed on sample NASB-FF-OI-MWOO2) was just below the lower method
QC limit of 60% at 57%. The MS recovery was within QC limits at 61 %. The low recovery may be
indicative of a slight negative bias.

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.

EA Laboratories
ANALYTICAL NARRATIVE

Sample Performance: The recoveries of the surrogate, ortbo-terphenyl (OTP), in sample NASB-FF
01-WMOO2 (45%) and NASB-FF-Dl-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 voltune, the samples could not be re
extracted by this method. All surrogate recoveries were within QC limits for the method blank, LeS
and LeS duplicate indicating acceptable method performance.

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
(ORO) by the Maine Method 4.1.25. All holding times were met.

determined because of the high native concentration of ORO in the sample relative to the amount
spiked into the MS/MSO (over 30 times higher).

Client: EA Engineering, Science & Tech.
Site: NAS Brunswick
Project number: 29600.35
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EXTRACTABLE TPH BY GC - WATER (EA9611498-EA9611511)

All other laboratory method performance criteria were met for the reported samples.

III%/117%. Data usability should not be impacted.

All other quality control criteria were met for the reported samples.

I
I
I
I
I
I
I
I
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I
I
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Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 961262
Date: 6 September 1996

Client: EA Engineering, Science & Tech.
Site: NAS Brunswick
Project number: 29600.35

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.

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 (ORO) by the Maine Method 4.1.25. All holding times were met.

EA Laboratories
ANALYTICAL NARRATIVE

Sample Performance: The recoveries of the surrogate, ortho-terphenyl (OTP), in sample NASB-FF
0l-WP002 and the MSIMSD performed 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-QI-WPOO3 (26%), NASB
FF-OI-WP004 (42%), NASB-FF-Ol-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 by this method. All surrogate recoveries were within QC limits for
the method blank, LCS and LCS duplicate indicating acceptable method performance.

Sample NASB-FF-OI-WPOO2 (and the MS/MSD performed on it) was anaIiyzed at a 5X dilution to
bring the extract concentration of DRO within calibration range.

The MSIMSD recoveries (performed on sample NASB-FF-QI-WP002) could not be reliably



Laboratory Project Manager: Mary E. Asper
EA Laboratories Report: 961262
Date: 6 September 1996

Client: EA Engineering, Science & Tech.
Site: NAS Brunswick
Project number: 29600.35

EA Laboratories
ANALYTICAL NARRATIVE

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 ofthe data contained in this report has been authorized by the appropriate Laboratory Manager

. he followin . ature.

l>i~~tri~~j~~t~~~;--- 6 September 1996
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A Aromatic Volatiles-GC
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Lab Sample 10: 9611498F

Date Received: 08/09/96

Date Analyzed: 08/15/96

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No: 602

EPA SAMPLE NO.

FFOIWPOOl

VF6L463FLab File 10:

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:

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.---------------
l08-38-3/106-42-3META & 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

16
1.0 U
2.1
1.0 U
9.4
2.6

3/90



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP002
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab sample ID: 9611500F

Sample wt/vol: 5.0 (g/mL) ML Lab File 10: VF6L464F

Level: (low/med) LOW Date Receiv,=d: 08/09/96

% Moisture: not dec. Date Analyz,=d: 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
100-4l-4---------ETHYLBE:"N~Z~E~N~E.---------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

FORM I VOA

34
5.6
34
94

360
130

3/90

I
I
I
I
I

(ULl.

I

•••
I

•
I

•
I
I

••
I



Contract:

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

I
I

Lab Name: EA LABS

~ab Code: EAENG Case No: SAS No:

EPA SAMPLE NO.

FF01WP003

SDG No: 602

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER __
71-43-2----------BENZENE _
10B-88-3---------TOLUENE
100-41-4---------ETHYLBE~N~Z~E~N~E----------------
10B-38-3/106-42-3META & PARA XYLENES ___
95-47-6----------0RTHO XYLENE __

Matrix: (soil/water)WATER

lamPle wt/vol: 5.0

.revel: (low/med)

~ Moisture: not dec.

(uL)

3/90

1.3
17
72
1.3
3.1
1.0 U

Lab Sample ID: 9611501F

ML Lab File ID: VF6L485F

Date Received: 08/09/96

Date Analyzed: 08/16/96

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

(rom)

(uL)

(g/mL)

COMPOUND

ID:0.53

LOW

CAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I

IC Column:DBVRX

Soil Extract Volume:



lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP004
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611!;02F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6L466F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analy2:ed: 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---------ETHYLBEN~Z~EN~E----------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XyLENE __

FORM I VOA

31
1.6
3.8
7.5
8.5
7.0

3/90

I
I
I
I
I

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



Lab Sample ID: 9611507F

Date Received: 08/09/96

Date Analyzed: 08/16/96

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No: 602

EPA SAMPLE NO.

FF01WP005

VF6L481FLab File ID:

SAS No:

Contract:

ML

Lab 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.

I
I

I
GC Column:DBVRX

Soil 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---------ETHYLBEuN~Z~EuN~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

14
12

740
700

2800
1500

Q

E
E
E
E

3/90



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

FF01WP005DL ILab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602 I
Matrix: (soil/water) WATER Lab Sample ID: 96115,07D

Sample wt/vo1: 5.0 (g/mL) ML Lab File ID: VF6L5;23F I
Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/19/96 I
GC Co1umn:DBVRX ID:0.53 (rom) Dilution Factor: 5

Soil Extract Volume: (uL) Soil Aliquot Volume: (ULl.

CONCENTRATION UNITS

ICAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q

1634-04-4--------METHYL T-BUTYL ETHER 19 I71-43-2----------BENZENE 10
108-88-3---------TOLUENE 640
100-41-4---------ETHYLBENZENE 580
108-38-3/106-42-3META & PARA XYLENES 2600 I95-47-6----------0RTHO XYLENE 1400

I
I
I
I
I
I
I

FORM I VOA 3/90 I
I
I



Lab Sample ID: 9611505F

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No: 602

I
I

Lab Name: EA LABS

I Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

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

Contract:

SAS No:

ML Lab File ID:

EPA SAMPLE NO.

FF01WP006

VF6L470F

I
Level: (low/med)

% Moisture: not dec.

LOW Date Received: 08/09/96

Date Analyzed: 08/15/96

I
GC Column:DBVRX

Soil Extract Volume:

ID:0.53 (rom)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

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

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

FF01WP007
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample 10: 9611506F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6L471F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyz'~d: 08/15/96

GC Co1umn: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---------ETHYLBE~N~Z~E~N=E~--------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE __

FORM I VOA

9.9
1.0 U
12
6.0
40
9.2

3/90

I
I
I
I
I

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



Lab Sample ID: 9611504F

Date Received: 08/09/96

Date Analyzed: 08/15/96

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No: 602

EPA SAMPLE NO.

FF01WP008

VF6L469FLab File ID:

SAS No:

Contract:

ML

I
I

Lab 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.

I
GC Column:DBVRX ID:0.53

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

29
15
6.4
1.5
4.6
1.5

3/90



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP009
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample 10: 9611503F

Sample wt/vo1: 5.0 (g/mL) ML Lab File 10: VF6L467F

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

130
1.0
5.4
1.3
4.6
4.1

3/90

I
I
I
I
I

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



Lab Sample ID: 9611508F

Date Received: 08/09/96

Date Analyzed: 08/15/96

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No: 602

EPA SAMPLE NO.

FF01WP010

VF6L472FLab File ID:

SAS No:

Contract:

ML

Lab Name: EA LABS

ILab Code: EAENG Case No:

Matrix: (soil/water)WATER

IsamPle ~Tt/vol: 5.0 (g/mL)

Level: (low/med) LOW

11% 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

49
31
46
17
46
26

Q

3/90



Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6L476F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/16/96

GC Column:DBVRX ID:0.53 (rnrn) 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

51
78

3000 E
170
630
120

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

FF01WP011DL
Contract:

No: SAS No: SDG No: 602

Lab Sample 10: 96115090

I
I

Lab Name: EA LABS

ILab Code: EAENG Case

Matrix: (soil/water)WATER

IsamPle wt/vol: 5.0 (g/mL) ML Lab File 10: VF6L483F

Level: (low/med) LOW

1% Moisture: not dec.

Date Received: 08/09/96

Date Analyzed: 08/16/96

I
GC Column:DBVRX

Soil Extract Volume:

10:0.53 (rom)

(uL)

Dilution Factor:

Soil Aliquot Volume:

10

(uL)

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER. __
71-43-2----------BENZENE _
108-88-3---------TOLUENE
100-4l-4---------ETHYLBE:~N~Z~E~N~E~--------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE _

I
1
I
I
I
1
I
I
I
I
I
I
I

CAS NO. COMPOUND
CONCENTRATION UNITS

(ug/L or ug/Kg) ug/L

48
74

3400
160
640
120

Q

3/90



lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FFOIWP013
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611~;12F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7FIOIF

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/1:;/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---------ETHYLBE~N~Z~E~N~E~--------------
108-38-3/106-42-3META & PARA XYLENES __
95-47-6----------0RTHO XYLENE __

FORM I VOA

89
15

380
56

220
95

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

FFOIWP014
Contract:

No: SAS No: SDG No: 602

Lab Sample ID: 9611514F

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: VG7FI03F

I
GC Column:DBVRX ID:0.53

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---------ETHYLBEuNnZ~EuN~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

1.6
1.0 U
10
1.0 U
3.1
1.4

,

3/90



Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7F102F

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

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

2.0
5.5
19
1.7
5.2
2.4

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

FF01WP018
Contract:

No: SAS No: SDG No: 602

Lab Sample ID: 9611515F

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: VG7F104F

Level: (low/med) LOW

I % Moisture: not dec.

Date Received: 08/09/96

Date Analyzed: 08/15/96

I
GC Column:DBVRX

Soil 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 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

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



1634-04-4--------METHYL T-BUTYL ETHER 3:9
7l-43-2----------BENZENE 1.0 U
108-88-3---------TOLUENE 3.4
100-41-4---------ETHYLBENZENE 1.0 U
l08-38-3/106-42-3META & PARA XYLENES 1. ~~

95-47-6----------0RTHO XYLENE 1.0 U

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP019
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 961Eil6F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7FI05F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analyzed: 08/1:i/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 ugjKg) ugjL 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

FF01WP020
Contract:

No: SAS No: SDG No: 602

Lab Sample ID: 9611517F

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 'tlt/vol: 5.0

Level: (low/med) LOW

I % Moisture: not dec.

(g/mL) ML Lab File ID: VG7Fll1F

I
GC Column:DBVRX ID:0.53

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-------~--ORTHO 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

36
1.0
7.2
1.0
4.0
2.3

3/90



-------------------------

lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FFOlMWO'Ol
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample 10: 96ll!;l8F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7F112F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date AnalY2:ed: 08/16/96

GC Column:DBVRX ID:0.53 (rom) Dilution Fa.ctor: 1

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

I
I
I
I
I

FORM I VOA

l634-04-4--------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
2 . ~;

1.0 U
1.l
1.0 U

3/90

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



SDG No: 602

Contract:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

I
I

Lab Name: EA LABS

I Lab Code: EAENG Case No: SAS No:

EPA SAMPLE NO.

FF01MW002

Lab Sample ID: 9611519F

Date Received: 08/09/96

Date Analyzed: 08/15/96

Matrix: (soil/water)WATER

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

Level: (low/med) LOW

I % Moisture: not dec.

Lab File ID: VG7Fl06F

,
. GC Column:DBVRX ID:0.53

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: _
l08-88-3---------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
1.8
1.0 U
1.0
1.0 U

3/90



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01MW003
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611~i20F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7F1l3F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analy2ed: 08/16/96

GC Column:DBVRX ID:0.53 (rom) Dilution Fa.ctor: 1

Soil Extract Volume: (uL) Soil Alique.t 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

4.8
1.0 U
1 .. 2
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
lA EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WPXD1
Contract:

No: SAS No: SDG No: 602

Lab Sample ID: 9611510F

Date Received: 08/09/96

Date Analyzed: 08/16/96

I
I

Lab Name: EA LABS

IILab Code: EAENG Case

Matrix: (soil/water)WATER

I Sample ~lt/vol: 5.0

Level: (low/med) LOW

1% Moisture: not dec.

(g/mL) ML Lab File ID: VF6L486F

I
GC Column:DBVRX ID:0.53

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
II

CAS NO. COMPOUND
CONCENTRATION UNITS

(ug/L or ug/Kg) ug/L Q

12
1.0 U
2.1
1.0 U
13
3.1

3/90



1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Lab Name: EA LABS

Lab Code: EAENG Case No:

Contract:

SAS No:

FF01WPXD2

SDG No: 602

Matrix: (soil/water)WATER Lab Sample ID: 9611!511F

sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6L478F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analy2:ed: 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

.

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

32
75

3000 E
220
840
140

3/90

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



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

I FF01WPXD2DL
Lab Name: EA LABS Contract:

ILab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611511D

I Sample wt/vo1: 5.0 (g/mL) ML Lab File ID: VF6L484F

Level: (low/med) LOW Date Received: 08/09/96

I % Moisture: not dec. Date Analyzed: 08/16/96

I
GC Column:DBVRX ID:0.53

Soil Extract Volume:

(rom)

(uL)

Dilution Factor: 10

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

29
59

3500
210
780
140

Q

3/90



Sample wt/vol: 5.0 (g/mL) ML Lab File 1[1: VG7F115F

Level: (low/med) LOW Date Received: 08/09/96

% Moisture: not dec. Date Analy2:ed: 08/16/96

GC Column:DBVRX ID:0.53 (mm) Dilution Fa,ctor: 1

Soil Extract Volume: (uL) Soil Aliquc.t Volume::

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, __

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

NO. t
I
I
I
I

(uri

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



Lab Sample 10: 9611499F

Date Received: 08/09/96

Date Analyzed: 08/15/96

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No: 602

EPA SAMPLE NO.

FFOlWPRB1

VF6L462FLab File 10:

SAS No:

Contract:

ML

Lab 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.

1
1

I

GC Column:DBVRX

Soil Extract Volume:

10:0.53 (nun)

(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

1
I
1
I
I
I
I
1
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
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01MWRB1
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9611521F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VG7F1.14F

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

1634-04-4--------METHYL T-BUTYL ETHER __
7l-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

NO. I
I
I
I
I

(uJ
I
I
I
I
I
I
I
I
I
I
I
I
I



VOLATILE
1A EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

VBLK1
Contract:

No: SAS No: SDG No: 602

Lab Sample ID: VB608153

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: VG7F098F

Dilution Factor:

Soil Aliquot Volume:

Date Analyzed: 08/15/96

Level: (low/med) LOW

I % Moisture: not dec.

I
GC Column:DBVRX ID:0.53

Soil Extract Volume:

(mm)

(uL)

Date Received: / /

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



lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

VBl~K2

Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab sample ID: VB6011152

Date Received: / /

Date Analy2:ed: 08/1!5/96

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

I
I
I
I
I

(uri
I
I
I
I
I
I
I
I
I
I
I
I
I

1

Q

3/90

1.0 U
1.0 U
1.0 U
1. 0 U
1.0 U
1. 0 U

VF6L461FLab File ID:

FORM I VOA

l634-04-4--------METHYL T-BUTYL ETHER. __
71-43-2----------BENZENE ~ _
l08-88-3---------TOLUENE
100-41-4---------ETHYLBE:..N~Z~E~N~E~--------------
l08-38-3/106-42-3META & PARA XYLENES __
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 (rom)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



VOLATILE
lA EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

VBLK3
Contract:

No: SAS No: SDG No: 602

Lab Sample ID: VB608194

1
I

Lab Name: EA LABS

1Lab Code: EAENG Case

Matrix: (soil/water)WATER

1Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6L506F

Level: (low/med) LOW

1% Moisture: not dec.

Date Received: / /

Date Analyzed: 08/19/96

1
GC Column: DBVR.X ID: 0.53

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
1
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



B. TPH-Gas

I
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.

-----------------TPH, _

Date Received: 08/09/96

Date Analyzed: 08/19/96

Dilution Factor: 1

Soil Aliquot Volume:

Lab Sample ID: 9611498

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

(uL)

Q

3/90

FF01WP001

77

VD4G577

SDG No:

Lab File ID:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

SAS No:

VOA

Contract:

ML

(mm)

(uL)

FORM I

COMPOUND

ID:0.53

dec.

I Soil Extract Volume:

CAS NO.

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

1
% Moisture: not

GC Column:RTX1



VOA 3/90

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

Date Received: 08/09/96

Date Analyzed: 08/20/96

Dilution Factor: 1

Soil Aliquot Volume:

I 4200 l

I
NO. I

---I
I
I
I

(ULI
I
I
I
I
I
I
I
I
I
I
I
I

VD4G~i99Lab File ID:

FORM I

-----------------TPH, _

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTXl ID:0.53 (mm)

Soil Extract Volume: (uLI

CAS NO. COMPOUND



I
I 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

-----------------TPH _

Contract: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

Isoil Extract Volume:

CAS NO.

(uL)

140

Lab File ID: VD4G578

Date Received: 08/09/96

Date Analyzed: 08/19/96

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

VOA 3/90

FFOlWP003

SAS No: SDG No:

Lab Sample ID: 9611501

ML

(mm)

(uL)

FORM I

COMPOUND

ID:0.53

dec.

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

1
% Moisture: not

GC Column:RTX1



Q

3/90

I
N°'1

--I
I
I
I

(Ul

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

890 l

VD4G!579Lab File 1[1:

Date Received: 08/09/96

Date Analy2:ed: 08/19/96

Dilution Factor: 1

soil Aliquot Volume::

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOAFORM I

-----------------TPH _

1A EPA SAMPLE
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP004
Lab Name: EA LABS Contract:

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

Matrix: (soil/water) WATER Lab Sample ID: 9611!502

Sample wt/vo1: 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 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

I Lab Name: EA LABS

Lab Code: EAENG Case No:

IMatriX: (soil/water) WATER

FF01WP005
Contract:

SAS No: SDG No:

Lab Sample ID: 9611507

-----------------TPH, __

5. 0 (g/mL) ML

LOW

Sample wt/vol:

ILevel: (low/med)

(uL)

Q

3/90

VD4G584

9000

Lab .File ID:

Date Received: 08/09/96

Date Analyzed: 08/20/96

Dilution Factor: 5

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

(rom)

(uL)

FORM I

COMPOUND

ID:0.53

dec.

ISOil Extract Volume:

CAS NO.

I % Moisture: not

GC Column:RTX1

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



FORM I VOA 3/90

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP006
Lab Name: EA LABS Contract:

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

Matrix: (soil/water) WATER Lab Sample ID: 9611~;05

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
I1

VD4G~;82

I 31l

Date Received: 08/09/96

Date Analyzed: 08/19/96

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: o. 53 (rom)

Soil Extract Volume: (UL)

CAS NO. COMPOUND



I
I 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

-----------------TPH, __

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

Date Received: 08/09/96

Date Analyzed: 08/19/96

Dilution Factor: 1

ILab Name: EA LABS

Lab Code: EAENG Case

~atrix: (soil/water)WATER

Sample wt/vol: 5.0

ILevel: (low/med) LOW

(uL)

Q

3/90

FFOIWP007

VD4G583

2500

SDG No:

Lab Sample 10: 9611506

Lab File 10:

SAS No:

VOA

Contract:

ML

(mm)

(uL)

FORM I

(g/mL)

No:

COMPOUND

10:0.53

dec.

!joil Extract Volume:

CAS NO.

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

1
% Moisture: not

GC Column:RTX1



FORM I VOA 3/90

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

Dilution Factor:

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

I
I
I
I
I
I1

VD4G581

I 220 l

Lab File 10:

Date Received: 08/09/96

Date Analyzed: 08/19/96

Soil Aliquot Volume:

-~---------------TPH, __

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1 10:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I
I 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

I Lab Name: EA LABS

Lab Code: EAENG Case No:

IMatrix: (soil/water) WATER

FF01WP009
Contract:

SM~: SOONo:

Lab Sample ID: 9611503

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4G580

I Level: (low/med) LOW Date Received: 08/09/96

I % Moisture: not dec. Date Analyzed: 08/19/96

ID:0.53 (rom) Dilution Factor: 1GC Column:RTX1

Isoil Extract Volume: (uL) Soil Aliquot Volume: (uL)

CONCENTRATION UNITS

I

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

-----------------TPH 93

I
I
I
I

I

I
I

I
I
I

FORM I VOA 3/90

I



lA EPA SAMPLE
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FFOIWPOIO
Lab Name: EA LABS Contract:

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

Matrix: (soil/water) WATER Lab Sample ID: 9611508

Dilution Factor: 1

VOA 3/90

-----------------TPH _

I
.NO. I

I
I
I
I

(ULI

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

VD4G585

I 550 l

Lab File ID:

Date Received: 08/09/96

Date Analyzed: 08/20/96

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

FORM I

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTXl ID:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I
I
J.ab

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:

EPA SAMPLE NO.

FF01WPOll

Lab Code: EAENG Case No:

~atrix: (soil/water)WATER

SAS No: SDG No:

Lab Sample ID: 9611509

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4G586

ILevel: (low/med) LOW Date Received': 08/09/96

1% Moisture: not dec. Date Analyzed: 08/20/96

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

rOil Extract Volume: (uL) Soil Aliquot Volume: (uL)

CONCENTRATION UNITS

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

-----------------TPH 5500

I
I
I
I
I
I
I'
I
I
I

FORM I VOA 3/90

I



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

1A EPA SAMPLE
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP013
Lab Name: EA LABS Contract:

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

Matrix: (soil/water) WATER Lab Sample ID: 9611512

Dilution Factor: 1

Soil Aliquo"t Volume:

-----------------TPH ~~ __

I
NO. I

I
I
I
I

(ULI
I
I
I
I
I
I
I
I
I
I
I
I

Q

3/90

2200

Lab File ID: VD4G594

Date Receiv,=d: 08/09/96

Date Analyz,=d: 08/20/96

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 Colurnn:RTX1 ID:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I
I lA

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

-----------------TPH ___

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

Date Received: 08/09/96

Date Analyzed: 08/20/96

Dilution Factor: 1

Lab Sample ID: 9611514

(uL)

Q

3/90

FFOIWP014

34

VD4G596

SDG No:

Lab File ID:

SAS No:

VOA

Contract:

ML

(mm)

(uL)

FORM I

(g/mL)

No:

COMPOUND

ID:0.53

dec.

CAS NO.

~Oil Extract Volume:

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

GC Column:RTXl



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

FF01WP015
Lab Name: EA LABS Contract:

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

Matrix: (soil/water) WATER Lab Sample ID: 9611513

Date Received: 08/09/96

Date Analyzed: 08/20/96

Soil Aliquot Volume:

-----------------TPH ~__

I
I
I
I
I
I

(ULI

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

1

Q

3/90

47 l

VD4G595Lab File ID:

Dilution Factor:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

FORM I VOA

Sample wt/vo1: 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 lA

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

'Lab Name: EA LABS

Lab Code: EAENG Case No:

IMatrix: (soiljwater)WATER

FF01WP018
Contract:

SAS No: SDG No:

Lab Sample ID: 9611515

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VD4G597

'Level: (low/med) LOW Date Received: 08/09/96

1% Moisture: not dec. Date Analyzed: 08/20/96

GC Column:RTX1 ID:0.53 (rom) Dilution Factor: 1

'SOil Extract Volume: (uL) Soil Aliquot Volume: (uL)

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

1
-----------------TPH 22

I
I
I
1
I
I
I
I
I
I

FORM I VOA 3/90

I



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01WP019
Lab Name: EA LABS Contract:

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

Matrix: (soil/water) WATER Lab Sample ID: 9611516

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

I
I
I
I
I
I1

Q

3/90

260

VD4G598

Dilution Factor:

Date Received: 08/09/96

Date Analyzed: 08/20/96

Lab File ID::

Soil Aliquo1: Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOAFORM I

-----------------TPH, __

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1 ID: o. 53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



Lab Sample ID: 9611517

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No:

Contract:

EPA SAMPLE NO.

FF01WP020

VD4G626Lab File ID:

SAS No:

ML

I
I

Lab 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.

Date Received: 08/09/96

Date Analyzed: 08/21/96

I
GC Column:RTX1

Soil Extract Volume:

ID:0.53 (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

320

Q

3/90



1A EPl~ SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF01MW001
Lab Name: EA LABS Contract:

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

Matrix: (soil/water) WATER Lab Sample :m: 9611518

FORM I VOA 3/90

Date Received: 08/09/96

Date Analyzed: 08/21/96

I
I
I
I
I

I
I
I
I
I
I
I

•
I

•
I
I
I

(UL)'

1

VD4G627Lab File ID::

Dilution Factor:

Soil Aliquo1: Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

-----------------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



Contract:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

I
I

Lab

tab
Name: EA LABS

Code: EAENG Case No: SAS No:

EPA SAMPLE NO.

FF01MW002

SDG No:

Matrix: (soi1/water)WATER

!samPle wt/vol: 5. 0 (g/mL)

Level: (low/med) LOW

Ik Moisture: not dec.

Dilution Factor:

Lab Sample ID: 9611519

Soil Aliquot Volume: (uL)

1

VD4G628

Date Received: 08/09/96

Date Analyzed: 08/21/96

Lab File ID:ML

(rom)

(uL)

ID:0.53FC Column:RTX1

Iboil Extract Volume:

-----------------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

44

Q

3/90



FORM I VOA 3/90

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FFOIMW003
Lab Name: EA LABS Contract:

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

Matrix: (soil/water) WATER Lab Sample ID: 9611520

I
I
I
I
I

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

1

VD4G631

Date Receivl~d: 08/09/96

Date Analyzl~d: 08/21/96

Lab File ID::

Dilution Factor:

Soil Aliquo1: Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

-----------------TPH, _

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1 ID: O. 53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I
I 1A

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

I"ab Name: EA LABS

Lab Code: EAENG Case No:

~atrix: (soil/water)WATER

FF01WPXD1
Contract:

SAS No: SDG No:

Lab Sample 10: 9611510

-----------------TPH, __

Jample wt/vol:

Ilevel: (low/med)

Ifoil Extract Volume:

IfCMoisture: not

~ Column:RTX1

(uL)

Q

3/90

54

VD4G592Lab File 10:

Date Received: 08/09/96

Date Analyzed: 08/20/96

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

(rom)

(uL)

FORM I

(g/mL) ML5.0

COMPOUND

10:0.53

LOW

dec.

CAS NO.

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



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SH:EET

FF01WPXD2
Lab Name: EA LABS Contract:

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

Matrix: (soil/water) WATER Lab Sample 1D: 9611511

Date Receiv,ed: 08/09/96

Date Analyz,ed: 08/21/96

Soil Aliquo't Volume:

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

I
I
I
I
I

5

Q

3/90

VD4G625

10000 -I

Dilution Factor:

Lab File ID:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOAFORM I

-----------------TPH __

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1 ID:0.53 (rom)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



Lab Sample 10: 9611522

Date Received: 08/09/96

Date Analyzed: 08/22/96

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No:

EPA SAMPLE NO.

FF01MWXD1

VD4G634Lab File 10:

SAS No:

Contract:

ML

Lab Name: EA LABS

ILab Code: EAENG Case No:

Matrix: (soil/water)WATER

IsamPle lit/vol: 5.0 (g/mL)

Level: (low/med) LOW

I % Moisture: not dec.

I
I

-----------------TPH, __

IGC Column:RTX1

Soil Extract Volume:

FORM I 3/90

(uL)

Q

1

Iu10

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

(rom)

(uL)

COMPOUND

10:0.53

CAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



Date Received: 08/09/96

Date AnalyzE~d: 08/19/96

Soil Aliquo1: Volume:

I
I
I
I
I
I

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

1

Q

3/90

10 lu

VD4G576Lab File ID::

Dilution Factor:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

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



Lab Sample ID: 9611521

Date Received: 08/09/96

Date Analyzed: 08/21/96

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No:

EPA SAMPLE NO.

FFOIMWRBl

VD4G633Lab File ID:

SAS No:

Contract:

ML

Lab 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.

1
1

IGC Column:RTXl

Soil Extract Volume:

ID:0.53 (rom)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(uL)

-----------------TPH _

1
1
1
1
I
1
I
I
1
1
1
I
I

CAS NO. COMPOUND

FORM I

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

10

Q

3/90



I

-----------------TPH ___

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SAS No: SDG No:

Lab Sample ID: VB608195

Lab File ID: VD4G=,75

Date Analyzed: 08/19/96

Dilution Factor: 1

I
I
I
I

(ULI

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

Q

/

3/90

EPA SAMPLE NO. I
VBIJ<1

/

10 lu

Date Received:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

Contract:

ML

(rnm)

(uL)

FORM I

COMPOUND

ID:0.53

CAS NO.

% Moisture: not dec.

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:

GC Column:RTX1



VOLATILE

Date Received: / /

Date Analyzed: 08/21/96

I
I

Lab Name: EALABS

I Lab Code: EAENG Case

Matrix: (soil/water)WATER

IsamPle wt/vol: 5.0

Level: (low/med) LOW

1% Moisture: not dec.

(g/mL) ML Lab File ID: VD4G623

-----------------TPH, __

I

GC Column: RTXl ID: 0.53

Soil Extract Volume:

3/90

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

CAS NO.

(nun)

(uL)

COMPOUND

FORM I

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

10

VOA

1

Q

Iu

(uL)



C. TPH-Fuel

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



08/07/96

9611498

08/09/96

Lab Sample ID:

Date Sampled:

Date Received:

,
I
I
I, ,

I ., .._ __. _~ _ _ __.__.__ _ _..__..__~ ..__. __ I

,,
:NASB-FF-01-WP001

WATER

Contract: BRUNSWICK

LOW

1 L

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET _ _ _._._._. .__

,Lab Name: EA LABORATORIES

Lab Code: EAENG

'MatriX: (soil/water)

Sample wt/vol:

'Level: (low/med)

,
I

Date Extracted: 08/14/96

Date Analyzed: 08/28/96

1% Moisture:

Method:

IGPC Cleanup:

N/A

4.1. 25

N pH: Dilution Factor: 1

...................__._._--_.._.__._------_ _-_ _--_.__ _ _........•..._.._~ .._._-_._------_ _._- .- - __ - _.._.•.._--_.__.__.__.__.

Concentration below detection limit

1/92 Rev.

I
I
I
I
I

...._ ..__ I

Qualifier

1000
I
I
I
I
I

......_..,.._.__,_~ __. . .__._ ... I

CONCENTRATION
(U9/L)

FORM I TPH

ANALYTE

TPH AS DRO

,
I,
I
I

...............--.-- ---.--..--•..-.------- -._._ ._ _ __ _ __.__ .._ I

1,...--
I
I

I:

I
I,
I
I,
I
I

U

I
I



1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET __. . .._._. _

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

1/92 Rev.

Ouali fie,r

16000

Lab Sample ID: 9611~;00

Date Sampled: 08/07/96

Date Received: 08/0~l/96

Date Extracted: 08/14/96

Date Analyzed: 08/2~1/96

Dilution Factor: S

CONCENTRATION
(ug/L)

pH:

WATER

I I
I ,

:NASB-FF-OI-WP002 :, ,
I ......•.__ __..•.•.•..._.__._ _ __._ _ ..__._._ I

Contract: BRUNSWICK

FORM I TPH

1 L

N/A

LOW

ANALYTE

N

DRO

4.1.25

TPH AS

._- .•.•._-_._..__._-----------, ,
, I, ,
, I

I I I
•••• H • ._. •__• I . ~ . .._..__...._. . I .__.._.__._. __ ,

Matrix: (soil/water)

Lab Name: EA LABORATORIES

Lab Code: EAENG

Method:

Level: (low/med)

% Moisture:

Sample wt/vol:

GPC Cleanup:

U Concentration below detection limit



1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

AN AL YSIS DATA SHEET . ..__.. . .__

I
I

Lab

lab
Name: EA LABORATORIES

Code: EAENG

,
I

:NASB-FF-01-WP003
I
I _.. __.__._. ._"_ __._ _. .._

Contract: BRUNSWICK

,
I,
I
I

"---~-------- ,

lratriX: (soil/water)

Sample wt/vol:

I-evel: (low/med)

% Moisture:

lethod:

Cleanup:

N/A

4.1.25

N

WATER

1 L

LOW

pH:

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

1/92 Rev.FORM I TPH

Concentration below detection limit

CONCENTRATION
ANALYTE (ug/L) Qualifier1- _-- --- - -.---.--------..-.-..-..------.---- ----.---.- -.---..-.. -.--.--.------.-- -----..--.-: ..------------:

: TPH AS DRO 410::

I "I•..-...-..---.~.- ..._......- ..... -..-------..-.-.---...--..---..----......----..--....-.-.......- ...----.--------_ I _..__.__...... .... ._....__._ I . ..__ ... I

I
I
I
I
I
I
I
U

I
I
I



,
•

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

1/92 Rev.

Qualifie,r

1300

Lab Sample ID: 9611::,02

Date Sampled: 08/07/96

Date Received: 08/0<;'/96

Date Extracted: 08/14/96

Date Analyzed: 08/28/96

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

FORM I TPH

ANALYTE

N

DROTPH AS
I
I
I
I

I I I I
I .._ __. .__._ _ __".__. . . .__..__ .._. •__ I .._ __.._ .. ..__ __ __ l .. ,._ I

Matrix: (soil/water) WATER

TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.
ANAL YSIS DATA SHEET . _

I
I

Lab Name: EA LABORATORIES :NASB-FF-01-WP004
I
I _. .__.._ ..... ..... _ ...__..,......__~__._. _

Lab Code: EAENG Contract: BRUNSWICK

Method: 4.1.25

% Moisture: N/A

Sample wt/vol: 1 L

Level: (low/med) LOW

GPC Cleanup:

U Concentration below detection limit



I
I

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET
CLIENT SAMPLE NO.

--_.._----_.._._------------_._-----

~ab Name: EA LABORATORIES

Lab Code: EAENG Contract:

~atrix: (soil/water) WATER

,
r

:NASB-FF-01-WP005

.ample wt/vol:

I_evel : (low/med)

I Moisture:

Method:

Ipc Cleanup:

N/A

4.1.25

N

1 L

LOW

pH:

I
I
I
r

I ,
t -~ . .•._.•_."•.__.__._._..•._.__•..•_•...._._..__.,_._. .. .• ~ I

BRUNSWICK

Lab Sample 1D: 9611507

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/29/96

Dilution Factor: 1

1/92 Rev.

Oualifier
CONCENTRATION

(ug/L)

FORM I TPH

ANALYTE

Concentration below detection limit

I, ,
r r

I-------------~:-~--~~-~-~-~---------------------------------: -------- ~~~~ i :

I
I
I
I
I
I
I


I
I



I I
I I

: TPH AS ORO 150 :
I I I I
I .... ... .... ....... ..._.._..._ ....__ ._.... . . I ...... .__. ._._. .._.__.... J •__... ...... •••_._ I

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET . . . . _

U Conc.ntration below detection limit

Lab Code: EAENG Contract:

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

1/92 Rev.

Qualifier

Lab Sample Ie>: 9611 ~;05

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/29/96

Dilution Fact.or: 1

:NASB-FF-01-WP006

CONCENTRATION
(ug/L)

I
I
I
I

I I
I __..~_~_ ..~._._. __.__..._. ~... .._..._.. ... I

BRUNSWICK

WATER

pH:

LOW

FORM I TPH

1 L

N/A

N

4.1.25

ANALYTE

Lab Name: EA LABORATORIES

Matrix: (soil/water)

Method:

% Moisture:

Sample wt/vol:

Level: (low/med)

GPC Cleanup:



I
I

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET _. .. .

lIab Name: EA LABORATORIES

Lab Code: EAENG

latrix: (soil/water)

.ample wt/vol:

level: (low/med)

I Moisture:

Method:

Ipc Cleanup:

N/A

4.1.25

N

Contract:

WATER

1 L

LOW

pH:

, ,
, I

:NASB-FF-01-WP007 :, ,
1 ._._..__._. .•"__.•. ._..__.__.~.~_....__.._.*._.._._. ..__. ._. I

BRUNSWICK

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

Ouali Her
-_._--_.••.•.•....__ •..._-_._--_.-

CONCENTRATION
(U9/L)ANALYTE

... ,-, --'-_ _._._.__.._---------_ ..__ __._---_._---~--_.I
, , ,
I , I

I TPH AS ORO : 680: :
, , I

--.----.-..-.--...- .••---.-..._...---.--.--.....---------..---..--...-------.-.---..-----_ I _._.__.. . M. ._ I __... .M.__•.•_•._ 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.

Qualifie'r

CLIENT SAMPLE NO.

Lab Sample ID: 9611e'04

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)

I
I

:NASB-FF-01-WP008 :
I I
I ..".."._.. _.__~_._~..'h'_~ -.__ ._M_•. I

BRUNSWICK

pH:

WATER

LOW

FORM I TPH

1 L

TOTAL PETROLEUM HYDROCARBONS
ANALYSIS DATA SHEET

N/A

4.1. 25

N

DROTPH AS

......._*_. .._..__. .. ..._._~ .__*_. .__.. ·__·· ·····__···_·..w ••* __* • .•. . _

I I I
I I I

: 480: :
I I I

. . ._ _. I ._. ._ __._. _ __ __ • _ _.__ I

I,
I
I
I
I .__.._ .._...__ .... _

Lab Name: EA LABORATORIES

ANALYTE

Lab Code: EAENG Contract:

Matrix: (soil/water)

Method:

% r1oisture:

Level: (low/med)

sample wt/vol:

GPC Cleanup:

U Concentration below detection limit



Lab Name: EA LABORATORIES
I
I,
I,

···············.·M..._._.__.._ ..... I

Contract: BRUNSWICK

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS OATA SHEET ~__.
I
I

:NASB-FF-01-WP009
I
I ... ..__...... ._ ... _. M__• _

Code: EAENGlab

I
I

latrix: (soil/water) WATER Lab Sample 10:

ample wt/vol: 1 L Date Sampled:

level: ( low/med) LOW Date Received:

% Moisture: N/A Date Extracted:

9611503

08/07/96

08/09/96

08/14/96

1

08/28/96

1/92 Rev.

Qualifier

Date Analyzed:

Dilution Factor:

CONCENTRATION
(ug/L)

pH:

FORM I TPH

ANAL YTE

N

4.1.25

Concentration below detection limit

lethod:

GPC Cleanup:

I
1_· ... -~- ...-..._....-_...----.---------------.-.-.------.--._,-.--..----.--------,.-.---------- I

, I ,

I TPH AS ORO : 89: :
I I I I

I-----------------·-----··-·-~- ····__· ... .------ I -----.:--...-.-----.- .....------.-.-..-.--.-..- , ....-.--.---....----.- ,

I
I
I
I
I
I,
I
I
I



1

FORM I TPH

U Concentration below detection limit

Sample wt/vol: 1 L

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

Qualifier

CLIENT SAMPLE NO.

420

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

--_..__.._---_.__._._--, ,
I ,

:NASB-FF-01-WP010 :
I ,
I __~.__ . ..~"._~.__._. .__._.. ..."_.._.._.. . . ,

1/92 I~ev.

CONCENTRATION
(ug/L)

, ,, ,, ,
I I

, , I
, . I ._.__ __ _. .._ I

pH:

WATER

Contract: BRUNSWICK

TOTAL PETROLEUM HYDROCARBONS
ANALYSIS OATA SHEET

ANALYTE

N

DROTPH AS

.._---_._.__.. ---

....._.•_•..._._._--._-_.

Lab Name: EA LABORATORIES

Matrix: (soil/water)

Lab Code: EAENG

Method: 4.1.25

Level: (low/med) LOW

% Moisture: N/A

GPC Cleanup:



I
I

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET ...,,
:NASB-FF-01-WP011,, ••...•..•.•..._...............••__.•_ •..._--_._.........•_..._--

Contract: BRUNSWICK

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: 1pH:

WATER

LOW

1 L

N/A

N

4.1.25

Itab Name: EA LABORATORIES

Lab Code: EAENG

latrix: (soil/water)

Sample wt/vol:

level: (low/med)

• Moisture:

-"ethod:

Ipc Cleanup:

1/92 Rev.FORM I TPH

Concentration below detection limit

CONCENTRATION

1...._._._ ..__. ..._._~~~~T~ .__.... ........_______ ..~~~:_L_)._.._. ~~~.~_~_~=.~=._, , ,, , ,

I
, TPH AS ORO : 3600 :, , ,

...---..---.-.---.--.--.-.--- ..-.,....---.--.--.---------.-.----.....- ....--.------.-.---.--.-- I - . . ._.__. I . .._ .. .......__. ". I

I
1
1
I
I
1
1
I
I
I



1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET ,,
Lab Name: EA LABORATORIES :NASB-FF-01-WP013,

I

FORM I TPH

ANALYTE

U Concentration below detection limit

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

aualifie,r

1/92 Rev.

,,,
•, ,._----_.._.

Lab Sample ID: 9611=,12

Date Sampled: 08/08:196

Date Received: 08/0<;'/96

Date Extracted: 08/1!:,/96

Date Analyzed: 08/2<;'/96

Dilution Factor: 1

580

CONCENTRATION
(ug/L)

pH:

WATER

Contract: BRUNSWICK

LOW

1 L

ORO

N/A

N

4.1.25

,,,
•,

--_._-----_._--_._-_.__..-TPH AS

,,,,,
I _... ....__. . _

Method:

Matrix: (soil/water)

Lab Code: EAENG

Sample wt/vol:

Level: (low/med)

% Moisture:

.GPC Cleanup:



..... _----------------------------------,.

I
I

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET
CLIENT SAMPLE NO.

,
. ab Name: EA LABORATORIES

ab Code: EAENG

I
I

:NASB-FF-01-WP014
•I

Contract: BRUNSWICK

latr ix: (soil/water)

Sample wt/vol:

level: (low/med)

iii Moisture:

"ethod:

IpC Cleanup:

N/A

4.1.25

N

WATER

1 L

LOW

pH:

Lab Sample ID: 9611514

Date Sampled: 08/08/96

Date Received: 08/09/96

Date Extracted: 08/1S/96

Date Analyzed: 08/29/96

Dilution Factor: 1

I
I,,
I I

~ J ~__.. . I

Qual ifier

140

CONCENTRATION
(ug/L)

I
I
I
I
I._---- -------------,

I ANALYTE
. -_._..__._._------ ----
I

I TPH AS DRO

1··,---------,--_·
I
I
I
I
I
I
I
I
I
I

Concentration below detection limit

FORM I TPH 1/92 Rev.



...---------------------------------- ~--

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS OATA SHEET

FORM I TPH

U Concentration below detection limit

Sample wt/vol: 1 L

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

Quali fier

CLIENT SAMPLE NO.

I
I
I,
I---- ---------_.,

500

Lab Sample ID: 9611513

Date Sampled: 08/08/96

Date Received: 08/09/96

Date Extracted: 08/15/96

Date Analyzed: 08/29/96

Dilution Factor: 1

,
I

:NASB-FF-01-WP<015,
,----

1/92 I~ev.

I
I
I
I
, I

----- -----, -------,

CONCENTRATION
(ug/L)

pH:

WATER

Contract: BRUNSWICK

ANALYTE

ORO

N

TPH AS

,---~~---~-~---~------,,
I,
,--------------------

Matrix: (soil/water)

Lab Name: EA LABORATORIES

Lab Code: EAENG

Method: 4.1.25

% Moisture: N/A

Level: (low/med) LOW

GPC Cleanup:



08/09/96

08/08/96

9611515

CLIENT SAMPLE NO.
----_._-

Lab Sample rD:

Date Sampled:

Date Received:

WATER

LOW

,,
:NASB-FF-01-WP018,
I _

Contract: BRUNswrCK

1 L

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

Itab Name: EA LABORATORIES

Lab Code: EAENG

11atrix: (soil/water)

Sample wt/vol:

level: (low/med)

I
I

Date Extracted: 08/15/96

Date Analyzed: 08/29/96

.. Moisture:

lItethod:

fpc Cleanup:

N/A

4.1.25

N pH: Dilution Factor: 1

1/92 Rev.FORM I TPH

Concentration below detection limit

CONCENTRATION

I . ._A_N_A~_~~_E ..__...._--:-,__( ug/L ) . ,__~_~_~.:~~_i_e_r_
, "
: TPH AS DRO : 75:I ·_~H ._... ..---..---.--------------.-.--------- : --- _ : -_~ .~__.__ :

I
I
I
I
I
I
I
U

I
I
I



U Concentration below detection limit

Lab Code: EAENG Contract:

ANALYTE

Lab Name: EA LABORATORIES

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

aualifie.r

1/92 Rev.

I
I
1
1, ,
1. •__ ,

CLIENT SAMPLE NO.

100

Lab Sample ID: 9611S16

Date Sampled: 08/01:1/96

Date Received: 08/0';1/96

Date Extracted: 08/U:;/96

Date Analyzed: 08/2';1/96

Dilution Factor: 1

I
I

:NASB-FF-Ol-WP019

CONCENTRATION
(ug/L)

1,
I,, .

I ~ . ._._._.__.. ,

BRUNSWICK

WATER

pH:

LOW

,,
1,,

_._---------, ---

FORM I TPH

1 L

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS OATA SHEET

N/A

4.1.25

N

TPH AS DRO

•.....•_ ..•...__.._.._------

Matrix: (soil/water)

Sample wt/vol:

Method:

Level: (low/med)

% Moisture:

GPC Cleanup:



,
I

Name: EA LABORATORIES :NASB-FF-01-WP020,,--
Code: EAENG Contract: BRUNSWICK

I
I
...ab

lab

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET
CLIENT SAMPLE NO.

Concentration below detection limit

Qualifier

1/92 Rev.

._------,--------
I
I
I, ,
I .__ ,

Lab Sample 10: 9611517

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:

WATER

LOW

FORM I TPH

1 L

N/A

N

4.1.25

IPC Cleanup:

latriX: (soil/wat:lr)

Sample wt/vol:

level: (low/med)

% Moisture:

lethod:

I · ~:AL~TE

: TPH AS ORO

1-------------------------

1
I
I
I
1
I
I
u

I
I
I



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

U

1/92 Rev.

aualifi'H

CLIENT SAMPLE NO.

50

Lab Sample ID: 9611S18

Date Sampled: 08/0B/96

Date Received: 08/09/96

Date ExtractE,d: 08/1!5/96

Date Analyzed: 08/29/96

Dilution Fact;or: 1

CONCENTRATION
(ug/L)

WATER

pH:

LOW

FORM I TPH

1 L

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ORO

N/A

4.1.25

N

TPH AS
I
I
I
I

I I I II . .__. ..• 1 . .__._ I .. . •

ANALYTE
_ _---_._-_._------------

Matrix: (soil/water)

I
I

Lab Name: EA LABORATORIES : NASB-FF-OI-M~JOOl
II ~ .._~

Lab Code: EAENG Contract: BRUNSWICK

Method:

% Moisture:

Level: (low/med)

Sample wt/vol:

GPC Cleanup:

U Concentration below detection limit



------- ---

CLIENT SAMPLE NO.

I
I

Lab

lab

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET, _
,

Name: EA LABORATORIES lNASB-FF-01-MW002,
,----

Code: EAENG Contract: BRUNSWICK

Lab Sample 1D: 9611519

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/A

4.1.25

NCleanup:

lLatriX: (soil/wat~r)

Sample wt/vol:

~evel: (low/med)

% Moisture:

lethod:

Concentration below detection limit

CONCENTRATION
(ug/L)ANALYTE

56

1/92 Rev.

Qualifier

,,
I,
I-----,

FORM I TPH

,,,,,
---------------, ------

1----------
: TPH AS DRO

1----------------
I
I
I
I
I
I
I

U

I
I
I



,,
Lab Name: EA LABORATORIES :NASB-FF-Ol-MW003

I,--------
Lab Code: EAENG Contract: BRUNSWICK

Matrix: (soil/water) WATER

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

U

Qual if ie,r

CLIENT SAMPLE NO.

I,,,
I I_____ 1 . •

1/92 Rev.

50

Lab Sample Ie, : 9611S20

Date Sampled: 08/0El/96

Date Received: 08/09/96

Date Extracte,d: 08/1S/96

Date Analyzed: 08/29/96

Dilution Factor: 1

CONCENTRATION
(ug/L)

,,
I,
I--_._---_. -

pH:

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

N

DROTPH AS

,,
I
I,
1._..

Method: 4.1.25

Level: (low/med) LOW

% Moisture: N/A

Sample wt/vol: 1 L

GPC Cleanup:



1
1

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANAL YSIS DATA SHEET _

ILab Name: EA LABORATORIES

Lab Code: EAENG

IMatrix: (soil/water)

I
I

:NASB-FF-01-WPXD1
I
I _. . .._._. .__ _ _.__ _..__ .

Contract: BRUNSWICK

Sample wt/vol:

-Level: (low/med)

1% Moisture:

Method:

tpc Cleanup:

N/A

4.1.25

N

WATER

1 L

LOW

pH:

Lab Sample ID: 9611510

Date Sampled: 08/07/96

Date Received: 08/09/96

Oate Extracted: 08/14/96

Date Analyzed: 08/29/96

Dilution Factor: 1

1/92 Rev.

Quali fier
CONCENTRATION

(ug/L)

FORM I TPH

ANALYTE

Concentration below detection limit

1 ------------------------------------- ------------------------------
I I
I I

I!_________~:~ A_S D_R~ : ~_~~~ : i

I
1
I
I
1
I
1
r
I
I



I
I

Lab Name: EA LABORATORIES :NASB-FF-Ol-WPXD2
I
• ·----·.·,·_· • ·_·· H •

Lab Code: EAENG Contract: BRUNSWICK

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

FORM I TPH

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

Qualifi,~r

CLIENT SAMPLE NO.

3000

Lab Sample It>: 9611!511

Date Sampled:: 08/07/96

Date Received: 08/0';1/96

Date ExtractEld: 08/14/96

Date Analyzed: 08/2'~/96

Dilution Factor: 1

1/92 Rev.

CONCENTRATION
(ug/L)

I
I
I
I

I I II .. . 1 .__..'__ H I

pH:

ANALYTE

N

.__._...._•..•..__•.••._--

Matrix: (soil/water) WATER

% Moisture: N/A

Method: 4.1.25

TPH AS ORO

Level: (low/med) LOW

Sample wt/vol: 1 L

GPC Cleanup:

U Concentration below detection limit



I
I 1

TOTAL PETROLEUM HYDROCARBONS
ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

,
I

:NASB-FF-01-MWXD1
I
I

Contract: BRUNSWICK

WATER-

~ab Name: EA LABORATORIES

Lab Code: EAENG

latrix: (soil/water)

ramPle wt/vol:

Level: (low/med)

t Moisture:

Method:

lpc Cleanup:

1 L

LOW

N/A

4.1. 25

N pH:

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

I ANALYTE
CONCENTRATION

(ug/L) Oualifier

U50

I
I
I,
I , I- I I __. I

TPH AS ORO

I

IiI _

I
I
I
I
I
I
I
I
I
I

Concentration below detection limit

FORM I TPH 1/92 Rev.



····-----·- H • •• ._H••__••••_._ ••• _

U Concentration below detection limit

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET _

I , ,
, I ,

: 57: :
, 1 ,

. _.._. __.._._ __._. . . I __..__.__ H __• • ••HHH .H I '_"_"H ••_._ _ ••• _ I

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

,
1,,,

_____ 1

1/92 Rev.

Qualifier

Lab Sample 10: 9611499

Date Sampled: 08/07/96

Date Received: 08/09/96

Date Extracted: 08/14/96

Date Analyzed: 08/28/96

Dilution Factor: 1

,
I ... H~H.HH ••__ ••••••H._._. ..H_••

,,
:NASB-FF-01-WPRB1

CONCENTRATION
(ug/L)

pH:

WATER-

Contract: BRUNSWICK

FORM I TPH

1 L

N/A

LOW

ANALYTE

N

4.1.25

TPH AS ORO

Lab Name: EA LABORATORIES

Matrix: (soil/water)

Lab Code: EAENG

Method:

% Moisture:

Sample wt/vol:

Level: (low/med)

GPC Cleanup:



Lab Name: EA LABORATORIES

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

I
I

Code: EAENG Contract:

CLIENT SAMPLE NO.

,,
:NASB-FF-01-MWRB1,
I

BRUNSWICK

Concentration below detection limit

(

atr ix: (soi l/water )

ample wt/vol:

1/92 Rev.

aualifier

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

74

CONCENTRATION
(ug/L)

pH:

WATER

LOW

FORM I TPH

1 L

ANALYTE

4.1.25

N

TPH AS ORO

Cleanup:

~evel: (low/med)

% Moisture: N/A

Jethod:

i PC

I--
I
I
I

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

1/92 Rev.

Quali fier

-------- ---
CLIENT SAMPLE NO.

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
(ug/L)

pH:

FORM I TPH

TOTAL PETROLEUM HYDROCARBONS
ANALYSIS DATA SHEET

ANALYTE

ORO

N

TPH AS

....._--_._-----_.__._- ._----_._---~-_._~
I I
I I

: 50 U:
I I I

......................_-_...~.. . ._.. . .__._._. . ._.._. .__..... "_ 1 ' ,.,_. I .._. . .,~ I

Matrix: (soil/water) WATER

I
I

Lab Name: EA LABORATORIES :TB608143
I
r ...M'~~_. .. ~••_ ...._ .._

Lab Code: EAENG Contract: BRUNSWICK

Method: 4.1.25

Level: (low/med) LOW

Sample wt/vol: 1 L

% Moisture: N/A

GPC Cleanup:

U Concentration below detection limit



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.

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 ofyour samples sixty

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

19 Loveron Circle
Sparks, MD 21152
Telephone: 410-771-4920
Fax: 410-771-4407

REC~!VED

( JAN 0 9 1997

I
EJ. En(ln"el'lnll, Science, II TecbnOllllJ. Inc.

, .~ewDlIfln, liY 12558 I

8 January 1997

Sincerely,

,I1/. f1JL4f(7~
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

enclosure

EA Laboratories1
I
1-----------------
I
I
I
I
1
I
I
I
I
I
I
I
I
I
I
I



LABORATORY DATA REPORT

Prepared for:

NAS Brunswick Brac
Navy Fuel Farm

29600.35

Prepared by:

EA Laboratories
19 Loveton Circle

Sparks, Maryland 21152

Report 962063

January 1997
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SAMPLE RECEIPT

QUALITY CONTROL

o Sample chronology: This secti\?l1 summarizes the sample history by fraction including the

EA Laboratories
ANALYTICAL NARRATIVE

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-MW001
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-MWRB1

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 ofthe 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

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 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:

I
I
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AROMATIC VOLATILES BY GC - WATER (EA9618881-EA9618891)

Sample Performance: All quality control criteria were met for the reported samples.

EA Laboratories
ANALYTICAL NARRATIVE

The batch MS for the 11-12 December 1996 analytical sequence was performed on another NAS
Brunswick sample (NASa FF-02-WP02(l)..

I
I
I
-I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

EA Laboratories Report: %2063
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

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

sample preparation method and date, analytical method, and analysis date. Anything unusual
about the samples, digestates, or extracts is identified. Holding time compliance is evaluated
in this section.

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

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

Sample Chronology: The samples and associated quality control were analyzed on 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.

Sample NASa FF-OZ-MW007 was reanalyzed at a lOOX dilution to bring the concentration of
target anaIytes within calibration range. The results of both the undiluted and diluted analyses are
included in this report.



. EXTRACTABLE TPH - 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.

PURGEABLE TPH BY GC - WATER (EA9618881-EA9618889, EA9618891)

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.

EA Laboratories
ANALYTICAL NARRATIVE

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
NASH FF-02-MWOO1) were within QC limits at 70%/63%.

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-MWOOI, NASH 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.

Sample Performance: All quality control criteria were met for the reported samples.

Sample NASH FF-Q2-MWOO7 was analyzed at a 20X dilution to bring the concentration of GRO
within calibration range.

The chromatographic patterns for samples NASH FF-02-MWOO1, NASH FF-02-MWOO2, NASB
FF-02-MWOO3, NASH FF-02-MWOO6, NASH FF-02-MWOO8 and NASH FF-02-MWXDI

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.

Client: EA Eng., Sci., and Tech. Inc.
Site: Navy Fuel Farm
Project number: 29600.35
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CERTIFICATION OF RESULTS

EA Laboratories
ANALYTICAL NARRATIVE

indicated the presence of a heavy petroleum product, much of which t:luted 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.

I
I
I
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EA Laboratories Report: 962063
Laboratory Project Manager: Mary E. Aliper
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 c9. .. tailed above. Release ofthe data contained in this report has been authorized by the
appropriate Lab rat ry Manager "verified by the following signature.

(~---."l./'-"''--\,.<'--¥<_7''b""",,+-_+-----:?'''''- '8 January 1997
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Parameter

ORGANICS

TABLE 1. ANALYTICAL HETIIOOS

Method
Method
Number Matrix Reference

Purgeable Aromatics

Total Petroleum Hydrocarbons

Total Petroleum Hydrocarbons

Matrix cod.es:

Gas Chromatography - PlD 602 W III

Gas Chromatography - FrO
Maine method - Gas 4.1.17 W (2).

Gas Chromatography - FrO
Maine method - Diesel 4.1.25 W (2)

W - Estuarine water, ground water, leachates, ocean water, surface water, and wastewater

Reference. :

1. United States Environmental Protection Agency. 1987. Methods for the organic chemical analysis of municipal and industrial wastes.
40 eFR Part 136, Appendix A.

2. Maine Health and Environmental Testing Laboratory. 1991. Fuel Oil in Water. Augusta, Maine.



TABLE2. ORGANIC ANALYSIS DATA QUALIFIERS

NO a- U Indicalcl a oompound on the larJlel aJIIlIlllIIlld list (fCL) was ana1y7J:d for but not _ The sample quanlilalioo Iimil nwst be, cmred<d roc
diln1ion and, ifa soil sample. fa- _ moislure. For .xample. 10 U ~ used fur ph=>l in..-ifthe sampl.finaI winme ~ the
pr0t0001-speci.ficdfinal volume. !fa 140-10 dihrtion ofthc eX!ractwas nec::es5arY. the repcrtcd limit is (10 x 1.0 U) (X' 100 U. Fer nsoil sample, the
value is also adjusted forpercc:nl Jmisture. Fer example, iftbc sample had 24% moisture and a 1*10 dilutionfawr. the soil saD'lplcquantitdion
limit for phenol (330 U) would be~ as foU"""

Rq>ortcd limit - (330 U) xdfI D

m- df= diIn1i'll fad..- = 10
D = (100 - %moisIure) /100 (Al24% IJlOislnro, D = (100-24) / 100 = 0.76)

Rq>ortcd limit = (330 U) x 10 I 0.76 = 4300 U (rounded In "'" signifu:;mlfigurcs)

For soil samplCl 5Ubjeded In gel permeation cl1romalograply (Gl'C) cleanup~ the _ required quanlilalioo Iimil (CRQL) is also
mnltiplied by 2 toaa:ouotfurthe f... thal onIyhalfofthe ....... isr=vcml. Note: IfGl'C procedures arc _Joyed, the fad..-of2 isnol
incIndcd in the diIn1ioo fad..- n:pol1Cd; a ''Y'' is cntcn:d roc Gl'C (YiN).

TR or J Indicalcl an estimated vaIue. This flag ~ used under the following ciJaDmwIa:s: 1) when caIimaIing a Cln,,""alioo roc -.ively identified
compounds ""= a 1:1_ is """""'" 2) when the mass 'flCdr.ll and_00 time data indicate the pn:scru:o ofa canpou!1d thal..- the
volatil. amscmiwlatil. GO'MS idcniJicalicn aitcoia. and the r=his I... lhan the CRQL butgrcatcl"lhan ll:ro, 3) when the n:lcrllicntimc data
indiane the flCS'DOC ofa compound thal mccls the pesticidc!ArocIa- idcmificalioo airaia am the r=h is I... lhan the CRQLbu'grcatcrlhan:o:ro.
Notc: the "J" code is not used and the compound is not r<pOlftd as being idcmi1icd fa- p<alicidcIArocIorrcsnl. iCOllhan the CRQL, ifthe t<dIlicaI
judgcmo:m ofthe pestiadc n:sidue analysis.""", _ that the peaks used roc CCIlIf"I'"l idcnliJication """""d from insIrumcn1 noioc a-l1bcr
interferences (oolumn bleed. soIvmt cmlami:natioo, etc.). Fa- example, ifthe sample qu.antitatioo limit is 10 uWL but a an::alIrati(1Il of3 ugIL is
",':"I.ted. rcp<rt it" 3 J. The xampI. quantitdion limit nwst be adjusted roc diIn1ion as discumed roc the U flag

C This flag OWIica to pestiadc n:sults""= the idcnliJication bas been e<mfinncd by <JCIMs. Singi. ClDiijXA"ot pesticides with ccmcntralioo ccpW to
'" grcatcrlhan 10 Il&'uL in the finaI_ nwst be confirmod by GC'MS.

B This flag is used mx:n the anai)1c is found in the associated blank as weD as in the sample. It indicates passiblelprobablc blank cxrtlaminatico. arxi
\Wl1IS the data ..... to _ appopriale aaioo. This flag ~ used roc • TIC as well" roc a pa<i1iwIy idcmi1icd TCL C<lIlIf'l'I"I.

E This flag idcnliJios compounds »bose ""..."ationl.>a=I the calilntioo rango ofthe GO'MS imtrun>lnl firthat specific analysi~ This flag docs
not OWly to pcsIicidcs'l'CBs analyzed by GC'EC _ Ifme or mon: oompounds have a _ grcaWthat full scale, the .unple or """'"
nwst be diluted and n:analyzed~ to lb. spccificalions Iistcd in the SOW. All sud1 compounds with a _ grcatcrlhan full scale sbJuJd
haw a COIICCIlIIalion IIaggcd with an "E" '" F..-m I fa- the <riginal anaI}'is. Ifthe dilutiat ofthe ....... """" any canpoonds idcntificd in tbc first
analysis to be below the calilntioo~ in the secaxl analysis, then the I"COIJils ofbolb anaI)= arc rcp<rtcd on _ Fonns L The Fonn I fur
the dilutedsamplc will hawthe ''DL" suffix appcndcdln the samplenunther. NOTE: Fa-tdall<)'!alCS, _.tbRo isom:ls arc quantified" "'"
peaks, the calibration range ofeach peak is oomidcn:d scparaldy; '.If, a diluted analys~ is ... required furtolal xylcnoi un1COl the ""","alioo of
citba- peak sepon1dy~ 200 ugii.

D This flag idcnliJiCi all compounds idcntificd in the analysis at a sccmdary diIn1ion fad..-. If a sample a- .xIra'" is r<anaIyzcd at a liigba- dilution
faaa". as in the ''E" flag above. the "DL" suffix is appc:odcd to the sa!q)ic I1UI11beI' (Xl the FonD. I for the dihdcd sample, and all con::cntndim values
reported on that F..-m I arc IIaggcd with the "0" !lag

I
I
I
-I
I
I
I
I
I
I
I
I

A This flag indicates that a TIC ~ a suspected a1dol-omdalsalion product.

x

N

p

Otbcr specific nag, may be n:quircd to properly ddinc tbc~ Ifused, tbcy arc fully described and sud1 d=ripioo attacI1cd to the SaIqJIe Data
Swnmary Pad<age and the Case Nanativ~ The nag, begin by using 'X'. Ifmo.-c thatonc flag ~ n:<pircd. "Y" and '7," arc used, asnccdcd. For
instance, tbc")(" Bagmighl _the "A". "8". and "D" nag, roc ..... sample.

Indicalcl presumptive cvida>::c ofa C<lIlIf'l'I"I. This Bag is only used fa- -.iveIy idcntificd """'fOUi"I' ,,""" the idamIicatiOll is based (Il a
mass spe<Uallilnry scardL It is appIicd to all TIC .....1is. Fa- g=ric_00ofa TIC, 0<UCh as dUorinatt:d bydrocarbon, the N code is

not used

This flag is used roc GC anaI)=..ncn tbcn: is grcatcI"lhan 25% diBen:nce fur _ ........ali.... _ tbc two GC columns. The lower of
thcmu values is rqntcd m Form 1 and flagged with a "P".

I
I
I
I
I
I
I
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2. CHAIN OF CUSTODY
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3. ORGANIC DATA



A.BTEX

I
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.

1

FF02MW001

VF6M924F

SDG No: 602

Dilution Factor:

Date Received: 12/06/96

Date Analyzed: 12/10/96

Lab Sample ID: 9618881F

Lab File ID:

SAS No:

Contract:

ML

(rom)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:DBVRX

F:ORM 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, __

3/90

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

(uL)

Q

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

(UL)

COMPOUNDCAS NO.

Extract Volume:
rOil

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



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02MW002
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample rD: 9618882F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M925F

Level: (low/med) LOW Date Received: 12/06/96

% Moisture: not dec. Date Analyz,ed: 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---------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
1
I
I

(ULI

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---------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: 9618883F

Dilution Factor: 1

Date Received: 12/06/96

Date Analyzed: 12/11/96

(uL)

Q

U
U
U
U
U
U

3/90

1.0
1.0
1.0
1.0
1.0
1.0

VF6M926F

FF02MW003

SDG No: 602

Lab File 10:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

SAS No:

Contract:

ML

(rom)

FORM I VOA

(g/mL)

No:

10:0.53

CAS NO. COMPOUND

Extract Volume: (uL)rOil

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

ILab Name: EA LABS

Lab Code: EAENG Case

!ratrix: (soil/water)WATER

Sample wt/vol: 5. 0

~vel: (low/med) LOW

% Moisture: not dec.

lc Column:DBVRX



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FFO:2MW004
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 96188:94F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M9:27F

Level: (low/med) LOW Date Received: 12/06/96

% Moisture: not dec. Date Analyzed: 12/11/96

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
100-4l-4---------ETHYLBE~N~Z~EN~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

•
(UL).

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



I
I lA

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

FORM I VOA

1634-04-4--------METHYL T-BUTYL ETHER. __
71-43-2----------BENZENE; _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE;"NrnZ~E~N~E---------------
108-38-3/106-42-3META & PARA XYLENES __
95-47-6----------0RTHO XYLENE, __

(UL)

3/90

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

FF02MW005

SAS No: SDG No: 602

Lab Sample ID: 9618885F

Contract:

ML Lab File ID: VF6M928F

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

(rom)ID:0.53

CAS NO. COMPOUND

Extract Volume: (uL)tOil

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

ILab Name: EA LABS

Lab Code: EAENG Case No:

!ratriX: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL)

!Level: (low/med) LOW

% Moisture: not dec.

lc Column:DBVRX



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02MW006
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9618886F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID:: VF6M929F

Level: (low/med) LOW Date ReceivE~d: 12/06/96

% Moisture: not dec. Date AnalYZE~d: 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. __
71-4:-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
2.0
1.0 U
1.0 U
1.0 U

3:;90

I
I
I
-I
I
I

(UL)I

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



I
I lA

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

1

VF6M930F

FF02MW007

SDG No: 602

Lab Sample ID: 9618887F

Lab File ID:

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor:

SAS No:

Contract:

ML

(rom)ID:0.53

ILab Name: EA LABS

Lab Code: EAENG Case No:

lratriX: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL)

!Level: (low/med) LOW

% Moisture: not dec.

!bc Column:DBVRX

1634-04-4--------METHYL T-BUTYL ETHERo _
71-43-2----------BENZENE: _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE;"NrnZ~E~N~E~--------------
108-38-3/106-42-3META & PARA XYLENES _
95-47-6----------0RTHO XYLENE, __

3/90FPRM I VOA

.rOil 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

120
1300 E

12000 E
250

2300 E
470

Q

(uL)



lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02MW007DL
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9618887D

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

I
I
I

--I
I
I

(uL) I
Q

3/90

VF6M964F

120
1100

27000
210

2100
420

Lab File ID:

Date ReceivE!d: 12/06/96

Date AnalyzE!d: 12/12/96

Dilution Factor: 100

Soil Aliquot: Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

F:ORM 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, __

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
I lA

VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET
EPA SAMPLE NO.

1

VF6M944F

FF02MW008

SDG No: 602

Lab Sample ID: 9618888F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Lab File ID:

Dilution Factor:

SAS No:

Contract:

ML

(mm)ID:0.53

ILab Name: EA LABS

Lab Code: EAENG Case No:

lratriX: (soil/water)WATER

Sample wt/vol: 5.0 (g/mL)

!r.evel: (low/med) LOW

% Moisture: not dec.

lc Column:DBVRX

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, __

Soil Aliquot Volume: (uL)

Q

3/90

1.0 U
1.0 U
1.2
1.0 U
1.0 U
1.0 U

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

(uL)

COMPOUNDCAS NO.

Extract Volume:

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



Sample wt/vol: 5.0 (g/mL) ML Lab File In: VF6M932F

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:

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
I
I
-.
I
I

Q

1.0 U
1.0 U
1.6
1.0 U
1.0 U
1.0 U

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/LCOMPOUNDCAS NO.



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---------ETHYLBEMN~Z~E..N~E---------------
l08-38-3/l06-42-3META & PARA XYLENES __
95-47-6----------0RTHO XYLENE __

Lab Sample ID: 9618890F

Date Received: 12/06/96

Date Analyzed: 12/10/96

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

(UL)

Q

U
U
U
U
U
U

3/90

1.0
1.0
1.0
1.0
1.0
1.0

TRIPBLANK

VF6M923F

SDG No: 602

Lab File ID:

SAS No:

VOA

Contract:

ML

(mm)

(UL)

FORM I

(g/mL)

No:

COMPOUND

ID:0.53

dec.

IfOi1 Extract Volume:

CAS NO.

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

.lCMoisture: not

a Co1umn:DBVRX

~ab Name: EA LABS

Lab Code: EAENG Case

!ratrix: (soil/water)WATER

Sample wt/vol: 5.0

level: (low/med) LOW



1A EPA SAMPLE
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FFCl2MWRB1Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab sample ID: 96l889lF

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M922F

Level: (low/med) LOW Date Received: 12/060/96

% Moisture: not dec. Date Analyzed: 12/10/96

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

l634-04-4--------METHYL T-BUTYL ETHER, _
7l-43-2----------BENZENE: ___
l08-88-3---------TOLUENE
lOO-41-4---------ETHYLBE:~N~Z~EMN~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
NO. I

I
~I

I
I

(ULI
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---------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 ID: VB612105

Date Received: / /

Date Analyzed: 12/10/96

Dilution Factor: 1

Soil Aliquot Volume:

SDG No: 602

(uL)

Q

U
U
U
U
U
U

3/90

VBLI<l

1.0
1.0
1.0
1.0
1.0
1.0

VF6M918FLab File ID:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

SAS No:

VOA

Contract:

ML

(mm)

(uL)

FORM I

(g/mL)

No:

COMPOUNDCAS NO.

IiOil Extract Volume:

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

ILab Name: EA LABS

Lab Code: EAENG Case

~atrix: (soil/water)WATER

Sample wt/vol: 5.0

bvel: (low/med) LOW

It Moisture: not dec.

!bc Column:DBVRX ID:0.53



lA EPA SAMPLE
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

VBIJ<2
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: VB6l21l4

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M942F

Level: (low/med) LOW Date Receiv,ed: / /
% Moisture: not dec. Date Analyz,ed: 12/11/96

GC Column:DBVRX ID:0.53 (nun) Dilution Factor: 1

Soil Extract Volume: (uL) Soil Aliquot Volume:

CONCENTRATION UN:rTS
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q

l634-04-4--------METHYL T-BUTYL ETHER. __
71-43-2----------BENZENE: _
108-88-3---------TOLUENE
100-4l-4---------ETHYLBE;~N~Z~EwN~E,---------------
108-38-3/106-42-3META & PARA XYLENES _
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
NO. I

I
-I
I
I

(UL)I

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



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

B. TPH-GRO



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SH:e:ET

FF02MW001
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: MAINE4217

Matrix: (soil/water) WATER Lab Sample 1D: 9618881

Date Receivl;d: 12/06/96

Date Analyzed: 12/11/96

Soil Aliquo,t Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L I

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

I
I
I
-I
I

1

Q

lu

:3/90

. 10

VD4H714

Dilution Fal::tor:

Lab File ID:

VOAFORM I

-----------------TPH __

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

Level: (low/med) LOW

% Moisture: not dec.

GC Co1umn:RTX1 ID:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



Lab Sample ID: 9618882

Date Received: 12/06/96

Date Analyzed: 12/11/96

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:

EPA SAMPLE NO.

FF02MW002

VD4H715

SDG No: MAINE4217

Lab File ID:

SAS No:

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

I % Moisture: not dec.

I

GC Column:RTX1 ID:0.53

I 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

10

Q

Iu

3/90



- - --------------------------

FORM I VOA 3/90

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02MW003
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: MAINE4217

Matrix: (soil/water) WATER Lab Sample ID: 9618883

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

I
I
I
l
I

1

VD4H716

Date Received: 12/06/96

Date Analyzed: 12/11/96

Lab File ID:

Dilution Fa,ctor:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

-----------------TPH, _

Sample wt/vo1: 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



Lab Sample ID: 9618884

Date Received: 12/06/96

Date Analyzed: 12/11/96

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:

EPA SAMPLE NO.

FF02MW004

VD4H717

SDG No: MAINE4217

Lab File ID:

SAS No:

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

-----------------TPH __

GC Column:RTX1 ID:0.53

I Soil Extract Volume: Soil Aliquot Volume:

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

CAS NO.

(mm)

(uL)

COMPOUND

FORM I

Dilution Factor:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

11

1

Q

3/90

(uL)



1A EPA SAMPLE
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FFCi2MW005
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: MAINE4217

Matrix: (soil/waterlWATER Lab Sample ID: 96188:85

NO. I
I
I
-.
I

(uLI

I
I
I
I
I

•
I
I
I
I
I
I
I

Q

3/90

110 l

VD4H718Lab File ID:

Date Received: 12/06/96

Date Analyzed: 12/11./96

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS
{ug/L or ug/Kgl ug/L

VOAFORM I

-----------------TPH _

Sample wt/vol: 5.0 (g/mLl ML

Level: (low/medl LOW

% Moisture: not dec.

GC Column:RTX1 ID:0.53 (mml

Soil Extract Volume: (uLl

CAS NO. COMPOUND



Lab 'Sample ID: 9618886

Date Received: 12/06/96

Date Analyzed: 12/11/96

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:

EPA SAMPLE NO.

FF02MW006

VD4H719

SDG No: MAINE4217

Lab File ID:

SAS No:

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;

-----------------TPHo o!

GC Column:RTX1 ID:0.53

I Soil Extract Volume: Soil Aliquot Volume:

Dilution Factor:

(UL)

1

Q

3/90

100

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

(mm)

(UL)

FORM I

COMPOUNDCAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



1A EPA SAMPLE
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02MW007
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: MAINE4217

Matrix: (soil/water) WATER Lab Sample ID: 9618887

Soil Aliquot Volume:

Date Received: 12/06/96

Date Analyzed: 12/12/96

Dilution Factor: 20

CONCENTRATION UNITS
(uq/L or uq/Kq) uq/L

NO. I
I
I
-I
I

(ULI

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

Q

3/90

VD4H735

30000 l

Lab File ID:

VOAFORM I

-----------------TPH: __

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1 ID:0.53 (mm)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



SDG No: MAINE4217

Contract:

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

I
I

Lab

tab
Name: EA LABS

Code: EAENG Case No: SAS No:

EPA SAMPLE NO.

FF02MW008

Matrix: (soil/water)WATER

~amPle wt/vol: 5.0 (g/mL) ML

Level: (low/med) LOW

Ik Moisture: not dec.

Dilution Factor:

Lab Sample 10: 9618888

Soil Aliquot Volume: (uL)

1

VD4H72 0Lab File 10:

Date Received: 12/06/96

Date Analyzed: 12/11/96

(rom)

(uL)

10:0.53.,C Column:RTXl

Iboil Extract Volume:

-----------------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

15

Q

3/90



FORM I VOA 3/90

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SH:E:ET

FF02MWXD1
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: MAINE4217

Matrix: (soil/water) WATER Lab Sample ID: 9618889

Date Receiv,ed: 12/06/96

Date Analyz,ed: 12/11/96

I
I
I
-I
I

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

1

VD4H721

110 lu

Lab File ID:

Dilution Fa.::tor:

Soil Aliquo"t Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

-----------------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



1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Matrix: (soil/water)WATER

Sample wt/vol:

Lab Code: EAENG

EPA SAMPLE NO.

FF02MWRB1

VD4H713

SDG No: MAINE4217

Lab Sample ID: 9618891

Lab File ID:

SAS No:

Contract:

ML(g/mL)5.0

Case No:

I

I Lab Name: EA LABS

I
I

-----------------TPH. __

Level: (low/med) LOW

I % Moisture: not dec.

GC Column:RTX1 ID:0.53

I Soil Extract Volume:
(uL)

Q

Iu

3/90

10

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

(mm)

(uL)

FORM I

COMPOUNDCAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



VOLATILE
1A EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

VBLK1
Contract:

No: SAS No: SDG No: MAINE4217

Lab Sample ID: VB612112

Date Analyzed: 12/11/96

I
I

Lab Name: EA LABS

ILab Code: EAENG Case

Matrix: (soil/water)WATER

IsamPle wt/vol: 5.0

Level: (low/med) LOW

1% Moisture: not dec.

(g/mL) ML Lab File ID:

Date Received:

VD4H711

/ /

GC Column:RTX1 ID:0.53

ISOil 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

10

Q

Iu

3/90



I

I

I

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 1

TOTAL PETROLEUM HYDROCARBONS
ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

1 LtmPle wt/vol:

Level: (low/med)

I Moisture: N/A

~b Name: EA LABORATORIES

~b Code: EAENG

"atr ix: (soil/water)

I
I

:NASB-FF-02-MW001
I, _

Contract: BRUNSWICK

Lab Sample ID: 9618881

Date Sampled: 12/04/96

Date Received: 12/06/96

Date Extracted: 12/10/96

Date Analyzed: 01/04/97

Dilution Factor: 1pH:

WATER

LOW

ME4.1.25

N
[

thOd:

C Cleanup:

U

1/92 Rev.

Qualifier

,,
I
I

I ,
1.__.__. ...._,

50

CONCENTRATION
(ug/L)

FORM I' TPH

ANALYTEI
I TPH AS ME DRO ,

I ' ~ ~_' '_H_HH' '

I
I
I
I
I
I
I
I 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

1/92 Rev.

Qual i f ie,r

110

Lab Sample ID: 9618El82

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)

pH:

FORM I' TPH

ANALYTE

ME DRO

N

TPH AS
I I
I I
I I
I I

I I I......_ .... "_"._"_. ","_. ...._. I . ._. I .... . .__ I

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET _
I
I

Lab Name: EA LABORATORIES :NASB-FF-02-MW002
I
I .._.... ._._...~_~_ .._.__._. ._~ ..

Lab Code: EAENG Contract: BRUNSWICK

Matrix: (soil/water) WATER

Method: ME4.1.25

Level: (low/med) LOW

GPC Cleanup:

Sample wt/vol: 1 L

% Moisture: N/A

U Concentration below detection limit



Ilab Name: EA LABORATORIES

.ab ~ode: EAENG

aatrlx: (soil/water)

.. Moisture: N/A

Method:

Ipc Cleanup:

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: 1pH:

WATER

,,
:NASB-FF-02-MW003,
1 _

Contract: BRUNSWICK

LOW

1 L

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ME4.1.25

N

wt/vol:

( low/med)

lamPle

Level:

I
I

1/92 Rev.

Qualifier
CONCENTRATION

(ug/L)

FORM I TPH

ANALYTE

Concentration below detection limit

I
-_ _--.. ---.- _---_.._._.- _--_._------_._----~---_.__._-_.._---_.._.__._._.-------_._ _._ _-_ _-_._---_.__._----

I

I TPH AS ME DRO 230
I I II ... .. •.. .... ._. . 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

Quali fier

,
I,,

I I____ I . .__.__ I

1/92 Hev.

52

Lab Sample ID: 9618884

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)

pH:

Contract: BRUNSWICK

WATER

LOW

1 L

N/A

ANALYTE

ME4.1.25

N

ME DROTPH AS

FORM I TPH

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET
I
I

Lab Name: EA LABORATORIES :NASB-FF-02-MW004
I,._------

I
I,,,
1. .

Matrix: (soil/water)

Lab Code: EAENG

Method:

Sample wt/vol:

Level: (low/med)

% Moisture:

GPC Cleanup:

U Concentration below detection limit



I
I 1

TOTAL PETROLEUM HYDROCARBONS
ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

lab Name: EA LABORATORIES

,,
:NASB-FF-02-MWOOS,
,--------

Contract: BRUNSWICK

ME4.1.25

Lab Sample ID: 9618885

Date Sampled: 12/04/96

Date Received: 12/06/96

Date Extracted: 12/10/96

Date Analyzed: 01/04/97

Dilution Factor: 1pH:

WATER

LOW

1 L

N/A

N

r thod :

IPc Cleanup:

[

b ~ode: EAENG

atrlX: (soil/water)

lamPle wt/vol:

Level: (low/med)

I Moisture:

1/92 Rev.

Qualifier

,,,,, ,
_ .1. .. ,

290

CONCENTRATION
(Ug/L)

,,,,,
1 ••__

FORM I TPH

ANALYTE

ME DROTPH AS

I
-"'~""-"-"'----------------'---------'--'----------_.._---------_.__.__._._---

I,--------- ------

I
I
I
I
I
I
I
I Concentration below detection limit

I
I



1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET ,,
Lab Name: EA LABORATORIES :NASB-FF-02-MW006,

,----------
Lab Code: EAENG Contract: BRUNSWICK

U Concentration below detection limit

Matrix: (soil/water)

TPH AS ME DRO

I
I
I
-I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1/92 Rev.

Qualifier

Lab Sample ID: 9618886

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)

---,c----.-------,--
, I

: 66:
I ,

----, ---- ,-----_.

pH:

WATER

LOW

FORM I TPH

1 L

N/A

ANALYTE

ME4.1.25

N

,,
I
I,, .-

Method:

% Moisture:

Level: (low/med)

Sample wt/vol:

GPC Cleanup:



CLIENT SAMPLE NO.

Lab Sample ID: 9618887

Date Sampled: 12/04/96

Date Received: 12/06/96

Date Extracted: 12/10/96

Date Analyzed: 01/05/96

Dilution Factor: 1

:NASB-FF-02-MW007
I
I

pH:

WATER

Contract: BRUNSWICK

LOW

1 L

N/A

ME4.1.25

N

,et.hod:

'PC Cleanup:

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

lLab Name: EA LABORATORIES

tab ~ode: EAENG

~at.r IX: (soil/wat.er)

lamPle wt./vol:

Level: (low/med)

I Moisture:

I
I

1/92 Rev.

Qualifier
CONCENTRATION

(ug/L)

FORM I TPH

ANALYTE

Concentration below detection limit

I
-------_._-_ ..._--------------------_.._----------_..-------------------

I TPH AS ME DRO j 6700 I i
1. . ._ . . . , , . .._,

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

1/92 Rev.

Qualifier

260

Lab Sample ID: 9618888

Date Sampled: 12/04/96

Date Received: 12/06/96

Date Extracted: 12/10/96

Date Analyzed: 01/0!;/96

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

WATER

LOW

FORM I TPH

1 L

ANALYTE

N/A

ME4.1.25

ME ORO

N

TPH AS
I
I
I
I

I I I II . ._. I . ..__ I . .. ....__ I

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET . _
I
I

Lab Name: EA LABORATORIES :NASB-FF-02-MW008
II .. . .

Lab Code: EAENG Contract: BRUNSWICK

Matrix: (soil/water)

Method:

GPC Cleanup:

Sample wt/vol:

% Moisture:

Level: (low/med)

U Concentration below detection limit



CLIENT SAMPLE NO.

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: 1pH:

WATER

Contract: BRUNSWICK

LOW

1 L

ME4.1.25

N

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

Ilab Name: EA LABORATORIES !NASB-FF-02-MWX01
I' . _

lethod:

'PC Cleanup:

_ ab Code: EAENG

'atrix: (soil/water)

lamPle wt/vol:

Level: (low/med)

II Moisture: N/A

I
I

1/92 Rev.

Qualifier
CONCENTRATION

(ug/L)

FORM l' TPH

ANALYTE

Concentration below detection limit

._._----_._--- ------------------_._---------------------------------------------------------
I
I TPH AS ME DRO I 150 I I

, _~__···__·_· .__. ....__. .fi_._. . , .. I ._. . ._M..__ 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
I
I
I

U

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

50

------------_.

Lab Sample ID: 9618€:91

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:

FORM l' TPH

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

ME DRO

N

TPH AS
I
I
I
I

I I I II _.__._._.. . . .... . .__. .. I • J •__• ._._ I

Matrix: (soil/water) WATER

Lab Name: EA LABORATORIES :NASB-FF-02-MWRB1
It __~_

Lab Code: EAENG Contract: BRUNSWICK

Method: ME4.1.25

Level: (low/med) LOW

% Moisture: N/A

Sample wt/vol: 1 L

GPC Cleanup:

U Concentration below detection limit



- --_._-------~

I
I 1

TOTAL PETROLEUM HYDROCARBONS
ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

1 LtmPle wt/vol:

Level: (low/med)

I Moisture: N/A

~b Name: EA LABORATORIES

.ab ~ode: EAENG

.atrIX: (soil/water)

..ethod:

I:>c Cleanup:

ME4.1.25

N

Contract:

WATER

LOW

pH:

I
I

:TB612103
I'_.. _

BRUNSWICK

Lab Sample ID: T6612103

Date Sampled: N/A

Date Received: N/A

Date Extracted: 12/10/96

Date Analyzed: 01/04/97

Dilution Factor: 1

U

1/92 Rev.

Qualifier

50

CONCENTRATION
(ug/L)

FORM i:' TPH

ANALYTEI
I

I TPH AS ME ORO
I I I1. • . • -- 1 _.__._. 1

I
I
I
I
I
I
I
II Concentration below detection limit

I
I



Enclosed is our report on the analysis of eighteen water samples collected for the NAS Brunswick
BRAC-Navy Fuel Fann 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 ofyour samples sixty
(60) days from the date ofthis letter. We will retain the raw data for seven years from this date_

19 Loveron Circle
Sparks, MD 21152
Telephone: 410-771-4920
fax: 410-771-4407

1EClE~VED

I JAN 1 0 1997

\
E.\ En~"""I, SCI,""" 1 Tacllno'DIl,Inc.

, ,"b~lh, ~y 12550

9 JanuaIY 1997

Mary E. Asper
Laboratory Project Manager

Dear Mr. Battle:

Re: NAS Brunswick BRAC-Navy Fuel Fann (29600.35)

enclosure

Mr. Mike Battle
EA Engineering, SCience, and Technology, Inc.
3 Washington Center
Newburgh, NY 12550

EA LaboratoriesI
I
I~----------------

I ~
I
I
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I
I
I
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LABORATORY DATA REPORT

Prepared for:

NAS Brunswick Brae
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



SAMPLE RECEIPT

EA Laboratories
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.

I
I
I
I
I
I
I

•
I

•
I

•••
I

/ .•
•••

EA Lab Number
9618892
9618893
9618894
9618895
9618896
9618897
9618898
9618899
9618900
9618901
9618902
9618903
9618904
9618905
9618906
9618907
9618908
9618909
9618910

EA Laboratories Report: 96"~064

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-WP013
NASB-FF-02-WPOI4
NASB-FF-02-WPOI5
NASB-FF-02-WPOI6
NASB-FF-02-WPOI8
NASB-FF-02-WPO19
NASB-FF-02-WP020

TRIPLANK
NASB-FF-02-WPRBI

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 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 an assigned laboratory accession numbers and released for analysis.



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-MW001).

Sample NASB FF-Q2-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.

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 (0). 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, Method 602. All holding times were met.

QUALITY CONTROL

The following sections are ordered as the data appears in this report. They contain observations
made during sanlple 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:

Client: EA Eng., Sci., and Tech. Inc.
Site: Navy Fuel Farm
Project number: 29600.35

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



EXTRACTABLE TPH - WATER (EA9618892-EA9618908, EA9618910)

PURGEABLE TPH BY GC - WATER (EA9618892-EA9618908, EA9618910)

All other laboratory method performance criteria were met for the reported samples.

Sample Performance: All quality control criteria were met for the reponed samples.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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EA Laboratories Report: 962064
Laboratory Project Manager: Mary E. Asper
Report Date: 9 January 19~17

Client: EA Eng., Sci., and Tech. Inc.
Site: Navy Fuel Farm
Project number: 29600.35

The batch MSIMSD for the 11-12 December 1996 analytical sequence was performed on another
NAS Brunswick sample (NASB FF-02-MWXDl).

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

Sample Performance: All quality control criteria were met for the reported samples.

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.

EA Laboratories
ANALYTICAL NARRATIVE

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

Sample Chronology: The samples and associated quality control were 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 method on 6-7 January 1997 for diesel range organics (DRO). All holding
times were met.

Laboratory Method Performance: The surrogate recoveries for all QC and field sainples were less
than the lower QC limit of 50% with recoveries ranging from 0% to 14%. Also, the LCS
recovery for DRO 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, the:re was no
recovery. These low recoveries are indicative of a negative bias for these samples.

Sample Performance: See above comment concerning sample performance.



-_. -------

CERTIFICATION OF RESULTS

All other quality control criteria were met for the reported samples.

/

EA Laboratories Report: 962064
Laboratory Project Manager: Mary E. Asper
Report Date: 9 January 1997

EA Laboratories
ANALYTICAL NARRATIVE

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
t onditio detailed above. Release ofthe data contained in this report has been authorized by the
appro riate L 0 M ger as verified by the following signature.

~~/J;q;~~-/--A~~_=::::::=-_9 January 1997
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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 - FID
Maine method - Gas

Gas Chromatography - FID
Maine method - Diesei

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

Referenoes:

1. United States Environmental Protection Agency. 1987. Methods for the organic chemical analysis of municipal and industrial wastes.
40 eFR Part 136, Appendix A.

2. Maine Health and Environmental Testing Laboratory. 1991. Fuel Oil in Water. Augusta, Maine.

- - - - - - - - - - - - - - - - - - -
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TAIIIJ~ 2. ORGANIC ANALYSIS DATA QUALIFIERS

ND or V lndieates a compound on the target compound list (Tel) was analyzed for but not detected. The sample quantitation limit must be
corrected for dilution and. if a soil sample. HJr percent moisture. For example, 10 U is used for phenol in water ifthe sample final volume
is the protocol-specified final volume. Ir a I-to-I 0 dilution of the extract was necessary, the reported limit is (10 x 10 U) or 100 U. For a
soil sample, the value is also adjusted tilf percent moisture. For example, if the sample had 24% moisture and a I-to-IO dilution factor,
the soil sample quantitation limit tor rh':llOl (330 tl) would be corrected as follows:

Reported limit = (330 lJ) :..: dfl f)

Reported limit == (330 U) x I(I I 0,76 == 4300 U (rounded to two significant figures)I
where: df= dilution factor = 10

D=(lOO-%moiswrcl/IOO (At 24% moisture. D=(100-24)/.100=0.76)
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For soil samples subjected to gel pemll:alion chromatography (GPC) cleanup procedures, the contract required quantitation limit (CRQL)
is also multiplied by 2 to account for Ih..: lact that only halfofthe extract is recovered. Note: IfGPC procedures are employed, the factor
of2 is not included in the dilution factor reported: a "V" is entered for GPe (YIN).

TR or J Indicates an estimated value. This flag is used under the tl)lIowing circumstances: I) when estimating a concentration for tentatively
identified compounds where a I: I rcsp{l1lse is assumed. 2) when the mass spectral and retention time data indicate the presence ofa
compound that meets the volatile and scmivolatilc GC/MS identification criteria, and the result is less than the CRQL but greater than
zero, 3) when the retention time data indicate the presence ofa compound that meets the pesticideiAroclor identification criteria and the
result is less than the CRQL but greater than zero. Note: the "j" code is not used and the compound is not reported as being identified for
pesticideiArocJor results less than the CR<)L. if the technical judgement of the pesticide residue analysis expert detennines that the peaks
used for compound identification resullcd from instrument noise or other interferences (colwnn bleed, solvent contamination, etc.). For
example, if the sample quantitation limit is 10 ugiL but a concentration of 3 ugiL is calculated, report it as 3 J. The sample quantitation
limit must be adjusted for dilution as discussed lor the U Ilag

C This flag applies to pesticide resull<; where the identification has been confirmed by GClMS. Single component pesticides with
concentration equal to or greater than I() ngiuL in the linal extract must be confirmed by GClMS.

B This flag is used when the analyte is Itllll1d in the associated blank as well as in the sample. It indicates possible/probable blank
contamination and warns the data user to take appropriate action. This flag is used for a TIC as well as for a positively identified TCL
compound.

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

o This flag identifies all compounds idemiHed in the analysis at a secondary dilution factor. Ifa sample or extract is reanalyzed at a higher
dilution factor. as in the "E" Hag abovc. the "DL" sutlix is appended to the sample number on the Fonn I for the diluted sample, and all
concentration values reported on that Fllml I are tlagged with the "0" flag.

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

I
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x

N

p

Other specific flags may be required to properly define the results. (fused, they are fully described and such description attached to the
Sample Data Summary Package and the Case Narrative. The llags begin by using "X". Ifmore that one flag is required, "Y" and "Z" are
used, as needed. For instance. the "X" Ilag might combine the "A". "B". and "0" flags for some sample.

Indicates presumptive evidence o1'a cllmpound. This nag is only used for tentatively identified compounds, where the identification is
based on a mass spectral library search. It is applied to all TIC results. For generic characterization ofa 11C, such as chlorinated
hydrocarbon, the N code is not used.

This flag is used for GC analyses when there is greater than 25% difference for detected concentrations between the two GC columns.
The lower of the two values is reportc<! on Fonn I and Ilagged with a "P".
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1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WP001
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9618892F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M945F

Level: (low/med) LOW Date Received: 12/06/96

% Moisture: not dec. Date Analy2:ed: 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 __
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
2.2
1. 0 U

3/90

I
I
I
I
I
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I 1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

EPA SAMPLE NO.

Lab Sample ID: 9618893F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Lab File ID:

,
Lab Name: EA LABS

'Lab Code: EAENG Case No:

Matrix: (soi1/water)WATER

'samPle wt/vo1: 5.0 (g/mL)

Level: (low/med) LOW

1% Moisture: not dec.

Contract:

SAS No:

ML

FF02WP003

SDG No: 602

VF6M934F

l634-04-4--------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, __

3/90FORM I VOA

GC Column:DBVRXID:0.53

I Soil Extract Volume: (uL)

1

Q

1.0 U
1.0 U
2.6
1.0 U
5.1
1.0 U

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

(mm)

(uL)

COMPOUNDCAS NO.I
1
I
1
I
I
I
I
I
I
I
I
I



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WP005
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9618894F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Soil Aliquo,t Volume:

I
I
I
I
I

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

Q

2

3/90

8.7
17

240
350

1500
920

VF6M957FLab File ID:

Dilution Fa,otor:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

FORM I VOA

l634-04-4--------METHYL T-BUTYL ETHER. __
71-43-2----------BENZENE __
108-88-3---------TOLUENE
lOO-41-4---------ETHYLBE..N~Z~E~N~E~--------------
108-38-3/106-42-3META & PARA XYLENES __
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 (rom)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I
I

Lab

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:

EPA SAMPLE NO.

FF02WP006

SDG No: 602

Lab Sample ID: 9618895F

Date Received: 12/06/96

Date Analyzed: 12/11/96

I Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

IsamPlewt/vol: 5.0 (g/mL)

Level: (low/med) LOW

I % Moisture: not dec.

ML

SAS No:

Lab File ID: VF6M946F

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, __

3/90FORM I VOA

GC Column:DBVRX ID:0.53

I Soil Extract Volume: (uL)

1

Q

1.0 U
1.0 U
2.9
1.0 U
1.4
1.0 U

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

(rom)

(uL)

COMPOUNDCAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WPOI0
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9618896F

1634-04-4--------METHYL T-BUTYL ETHER 1.0 U
71-43-2----------BENZENE 1.0 U
108-88-3---------TOLUENE 4.0
100-41-4---------ETHYLBENZENE 2.0
108-38-3/106-42-3META & PARA XYLENES 8.2
95-47-6----------0RTHO XYLENE 5.4

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M948F

Level: (low/med) LOW Date Received: 12/06/96

% Moisture: not dec. Date Analyzed: 12/11/96

GC Column:DBVRX ID: o. 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

3/90FORM I VOA



Lab Sample ID: 9618897F

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No: 602

I
I

Lab Name: EA LABS

I Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

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

Contract:

SAS No:

ML Lab File ID:

EPA SAMPLE NO.

FF02WP008

VF6M947F

Level: (low/med) LOW

I % Moisture: not dec.

GC Column:DBVRX ID:0.53

I Soil Extract Volume:

(rom)

(uL)

Date Received: 12/06/96

Date Analyzed: 12/11/96

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

1.0 U
1.0 U
1.0 U
1.0 U
1.3
1.0 U

3/90

/



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FFCl2WP009
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample 10: 9618E:98F

sample wt/vol: 5.0 (g/mL) ML Lab File 10: VF6M937F

Level: (low/med) LOW Date Received: 12/06/96

% Moisture: not dec. Date Analyzed: 12/11/96

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
1. 0 U

3/90

I
I
I
I
I

I
I
I
I
I
I
I
I
I
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I
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1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Case No: SDG No: 602

Lab Sample ID: 9618899F

EPA SAMPLE NO.

FF02WPXD1

VF6M958FLab File 1D:

Date Received: 12/06/96

Date Analyzed: 12/12/96

SAS No:

Contract:

ML(g/mL)

I

~ab Name: EA LABS

~ab Code: EAENG

Matrix: (soi1/water)WATER

ltamp1e wt/vol: 5.0

Level: (low/med) LOW

~ Moisture: not dec.

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:DBVRX ID:0.53

!Loil Extract Volume:

1. 0 U
1. 0 U
1.2
1. 0 U
4.7
1. 0 U

FORM I VOA

(uL)

Q

1

3/90

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

(rom)

(uL)

COMPOUNDCAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



1634-04-4--------METHYL T-BUTYL ETHER 1.0 U
71-43-2----------BENZENE 9.9
108-88-3---------TOLUENE 220
100-41-4---------ETHYLBENZENE 1 -,• I

108-38-3/106-42-3META & PARA XYLENES 27
95-47-6----------0RTHO XYLENE 11

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WP011
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9618900F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M949F

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



Name: EA LABS

I 1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:

EPA SAMPLE NO.

FF02WP012

Lab Sample ID: 9618901F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Lab File ID:

ILab Code: EAENG Case No:

Matrix: (soil/water)WATER

'samPle· wt/vol : 5. 0 (g/mL)

Level: (low/med) LOW

1% Moisture: not dec.

ML

SAS No: SDG No: 602

VF6M956F

GC Column:DBVRX ID:0.53

ISOil 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---------ETHYLBENZENE
108-38-3/106-42-3META & PARA vxuYTLE~NuE~S---------
95-47-6----------0RTHO XYLENE __

I
I
I
I
I
1
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

190
9.1

310
82

3/90



Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M954F

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. __
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
23
34

3/90

I
I
I
I
I

(uLI
I
I
I
I
I
I
I
I
I
I
I
I
I



I

I Lab Name: EA LABS

lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Contract:

EPA SAMPLE NO.

FF02WP014

(uL)

1

VF6M950F

SDG No: 602

Lab Sample ID: 9618903F

Date Received: 12/06/96

Date Analyzed: 12/11/96

Dilution Factor:

Lab File ID:

Soil Aliquot Volume:

SAS No:

ML

(rom)

(UL)

ID:0.53

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

ISOil Extract Volume:

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



lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WP015
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9618904F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M951F

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 __
71-43-2----------BENZENE: _
108-88-3---------TOLUENE
100-41-4---------ETHYLBE:"N~ZrE~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 lA
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

EPA SAMPLE NO.

SDG No: 602

FF02WP016

Lab Sample ID: 9618905F

Date Received: 12/06/96

Date Analyzed: 12/11/96

VF6M952FLab File ID:

SAS No:

Contract:

ML

I
Lab Name: EA LABS

I Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

'samPle wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

1% Moisture: not dec.

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~ET.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
1.2
1. 0 U
1.3
1. 0 U

3/90



.----------------------- -------------------------

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WP018
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9618906F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M953F

Level: (1ow/med) LOW Date Received: 12/06/96

% Moisture: not dec. Date Analy2:ed: 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, _
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
1.6
1.0 U
1. !)

1.0 U

3/90

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.

Lab Sample ID: 9618907F

Date Received: 12/06/96

Date Analyzed: 12/11/96

SDG No: 602

FF02WP019

VF6M955FLab File ID:

SAS No:

Contract:

ML

I
Lab 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:DBVRX ID:0.53

ISOil 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
1.2
1.0 U
1.6
1.0

3/90



lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WP020
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9618908F

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 2.2
95-47-6----------0RTHO XYLENE 1.4

Soil Aliquo"t Volume:

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

I
I
I
I
I

Q

1

3/90

VF6M963F

Dilution Factor:

Lab File ID:

Date Receiv.=d: 12/06/96

Date Analyz.=d: 12/12/96

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.

GL _lumn:DBVRX ID:0.53 (rom)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I
I

Lab

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:

EPA SAMPLE NO.

TRIPBLANK

SDG No: 602

Lab Sample ID: 9618909F

Date Received: 12/06/96

Date Analyzed: 12/10/96

I Lab Code: EAENG Case No:

Matrix: (soi1/water)WATER

"samPle wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

11% Moisture: not dec.

ML

SAS No:

Lab File ID: VF6M919F

GC Column:DB~X ID:0.53

ISOi1 Extract Volume:

(rom)

(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
l08-38-3/106-42-3META & 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



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WPRB1
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: 9618910F

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M92lF

Level: (low/med) LOW Date Received: 12/06/96

% Moisture: not dec. Date Analy2:ed: 12/10/96

GC Column:DBVRX ID:0.53 (rom) Dilution Factor: 1

Soil Extract Volume: (uL) Soil AliquClt 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 _
l08-88-3---------TOLUENE
100-41-4---------ETHYLBE"N~Z~E..N~E----------------
108-38-3/l06-42-3META & 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

(uri
I
I
I
I
I
I
I
I
I
I
I
I
I



I 1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

EPA SAMPLE NO.

SDG No: 602

VBLK1

Lab Sample ID: VB612105

Date Received: / /

Date Analyzed: 12/10/96

VF6M918FLab File ID:

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: riot dec.

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 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



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

lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

VBLK2
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: 602

Matrix: (soil/water) WATER Lab Sample ID: VB612:114

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: VF6M942F

Level: (low/med) LOW Date Received: / /

% 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

I
I
I
I
I

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

3/90FORM I VOA



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

B. TPH-GRO



Soil Aliquot Volume:

'A SAMPLE NO. I
2WP001 I
MAINE4217 I
92

27 I
/96

/96 I
1

(UL)I

Q I
l I

I
I
I
I
I
I
I
I

3/90 I

VD4H7

3300

Lab File 10:

Date Receiv,ed: 12/06

Date Analyzed: 12/11

Dilution Factor:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

FORM I VOA

-----------------TPH, __

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

I
I



I 1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

EPA SAMPLE NO.

FF02WP003

Lab Sample 1D: 9618893

SDG No: MAINE4217

Date Received: 12/06/96

Date Analyzed: 12/12/96

VD4H728Lab File ID:

SAS No:

Contract:

ML

I
Lab Name: EA LABS

ILab Code: EAENG Case No:

Matrix: (soil/water)WATER

',samPle wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

1% Moisture: not dec.

GC Column:RTX1 ID:0.53

I'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

4100

VOA

Q

3/90



FORM I VOA 3/90

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SH:E:ET

FF02WP005
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: MAINE4217

Matrix: (soil/water) WATER Lab Sample TD: 9618894

Date Receivl:d: 12/06/96

Date Analyzed: 12/13/96

I
I
I
I
I

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

1

VD4H763

I 4800 -I

Lab File ID:

Dilution Factor:

Soil Aliquo·t Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

-----------------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



I
I

Lab

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:

EPA SAMPLF NO.

FF02WP006

(uL)

Lab File ID: VD4H744

Date Received: 12/06/96

Date Analyzed: 12/12/96

Dilution Factor: 1

Soil Aliquot Volume:

(rom)

(uL)

GC Column:RTXl ID:0.53

Isoil Extract Volume:

ILab Code: EAENG Case No: SAS No: SDG No: MAINE4217

Matrix: (soil/water)WATER Lab Sample ID: 9618895

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

Level: (low/med) LOW

1% Moisture: not dec.

-----------------TPH __

I,
'1
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

20

Q

3/90



1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WP010
Lab Name: EA LABS Contract: .

Lab Code: EAENG Case No: SAS No: SDG No: MAINE4217

Matrix: (soil/water) WATER Lab Sample 1D: 9618896

FORM I VOA 3/90

Date Received: 12/06/96

Date Analyzed: 12/12/96

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

I
I
I
I
I

(uLI
,I
I
I
I
I
I
I
I
I
I
I
I
I

1

VD4H732

I 130 l

Lab File ID:

Dilution Factor:

-----------------TPH _

Sample wt/vo1: 5.0 (g/mL) ML

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1 ID: o. 53 (rom)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



I
I

Lab

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:

EPA SAMPLE NO.

FF02WP008

Lab Sample 10: 9618897

SDG No: MAINE4217

Date Received: 12/06/96

Date Analyzed: 12/12/96

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.

ML

SAS No:

Lab File 10: VD4H730

GC Column:RTX1 10:0.53

I 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

270

Q

3/90



FORM I VOA 3/90

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FFCl2WP009
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: MAINE4217

Matrix: (soil/water) WATER Lab Sample ID: 9618898

Date Received: 12/06/96

Date Analyzed: 12/12:/96

I
I
I
I
I

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

1

VD4H73l

I 730 l

Lab File ID:

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

-----------------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



1
I

Lab

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Name: EA LABS Contract:

EPA SAMPLE NO.

FF02WPXD1

Lab Sample 10: 9618899

SDG No: MAINE4217

Date Received: 12/06/96

Date Analyzed: 12/13/96

I Lab Code: EAENG Case No:

Matrix: (soil/water)WATER

1Sample wt/vol: 5.0 (g/mL)

Level: (low/med) LOW

1% Moisture: not dec.

ML

SAS No:

Lab File 10: VD4H762

GC Column:RTX1 10:0.53

ISOil Extract Volume:

(mm)

(uL)

Dilution Factor:

Soil Aliquot Volume:

1

(UL)

-----------------TPH __

FORM I VOA

1
1
I
1
I
1
I
I
I
I
I
1
I

CAS NO. COMPOUND
CONCENTRATION UNITS

(ug/L or ug/Kg) ug/L

160

Q

3/90



FORM I VOA 3/90

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WPOll
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: MAINE4217

Matrix: (soil/water) WATER Lab Sample ID: 9618900

Date Received: 12/06/96

Date Analyzed: 12/12/96

I
I
I
I
I

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

1

VD4H734

I 3400 -I

Lab File ID:

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

-----------------TPH, __

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

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX1 ID: O. 53 (rom)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



Contract:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

I
I

Lab Name: EA LABS

ILab Code: EAENG Case No: SAS No:

EPA SAMPLE NO.

FF02WP012

SDG No: MAINE4217

(g/mL)

Lab Sample ID: 9618901

Date Received: 12/06/96

Date Analyzed: 12/13/96

Matrix: (soil/water)WATER

IsamPle wt/vol: 5.0

I
Level: (low/med) LOW

% Moisture: not dec. _

ML Lab File ID: VD4H760

-----------------TPH _

IGC Column:RTX1

Soil Extract Volume:

FORM I 3/90

(uL)

Q

1

870

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



._---_. ----------------

FORM I VOA 3/90

Date Receiv,;!d: 12/06/96

Date Analyz,;!d: 12/13/96

Soil Aliquo't Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) l.lg/L Q I

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

I
I
I
I
I

(uL)1

1

VD4H764Lab File 10:

Dilution Fac:tor:

-----------------TPH _

· 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



---------------------------------------

Lab Sample ID: 9618903

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No: MAINE4217

I
I

Lab Name: EA LABS

ILab Code: EAENG Case No:

Matrix: (soil/water)WATER

IsamPle wt/vol: 5.0 (g/mL)

Contract:

SAS No:

ML Lab File ID:

EPA SAMPLE NO.

FF02WP014

VD4H740

-----------------TPH _

I

Level: (low/med)

% Moisture: not dec.

IGC Column:RTX1

Soil Extract Volume:

COMPOUND

(uL)

1

Q

3/90

15

Dilution Factor:

Date Received: 12/06/96

Date Analyzed: 12/12/96

Soil Aliquot Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

VOA

(rom)

(uL)

FORM I

ID:0.53

LOW

CAS NO.I
I
I
I
I
I
I
I
I
I
I
I
I



lA EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WPOl5
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: MAINE42l7

Matrix: (soil/water) WATER Lab Sample ID: 9618904

FORM I VOA 3/90

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

I
I
I
I
I

(uLI

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

1

VD4H741

Dilution Fa.ctor:

Lab File II):

Date Received: 12/06/96

Date Analyzed: 12/12/96

Soil Aliquc.t Volume::

-----------------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



VOLATILE
1A EPA SAMPLE NO.

COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WP016
Contract:

No: SAS No: SDG No: MAINE4217

Lab Sample ID: 9618905

1
I

Lab Name: EA LABS

ILab Code: EAENG Case

Matrix: (soil/water)WATER

IsamPle wt/vol: 5. 0 (g/mL) ML Lab File ID: VD4H742

Level: (low/med) LOW

1% Moisture: not dec.

Date Received: 12/06/96

Date Analyzed: 12/12/96

I

GC Column:RTX1

Soil Extract Volume:

ID:0.53 (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

11

Q

I

3/90



FORM I VOA 3/90

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WP018
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: MAINE4217

Matrix: (soil/water) WATER Lab Sample ID: 9618906

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

I
I
I
I
I

1Dilution Factor:

Lab File ID: VD4H743

Date Receiv<ed: 12/06/96

Date Ana1yz<ed: 12/12/96

Soil A1iquo't Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L Q

-----------------TPH _

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

Level: (low/med) LOW

% Moisture: not dec.

GC Co1umn:RTX1 ID: O. 53 (rom)

Soil Extract Volume: (uL)

CAS NO. COMPOUND



Lab Sample 10: 9618907

Date Received: 12/06/96

Date Analyzed: 12/12/96

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No: MAINE4217

EPA SAMPLE NO.

FF02WP019

VD4H747Lab File 10:

SAS No:

Contract:

ML

Lab 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.

I
I

I
GC Column:RTX1

Soil Extract Volume:

10:0.53 (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

1100

VOA

Q

3/90



FORM I VOA 3/90

1A EPA SAMPLE NO.
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

FF02WP020
Lab Name: EA LABS Contract:

Lab Code: EAENG Case No: SAS No: SDG No: MAINE4217

Matrix: (soil/water) WATER Lab Sample ID: 9618908

I
I
I
I
I

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

VD4H745Lab 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 Q

-----------------TPHo _

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



Contract:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

I
I

Lab Name: EA LABS

lLab Code: EAENG Case No: SAS No:

EPA SAMPLE NO.

FF02WPRB1

SDG No: MAINE4217

Lab Sample ID: 9618910

Date Received: 12/06/96

Date Analyzed: 12/11/96

Matrix: (soil/water)WATER

!samPle wt/vol: 5.0 (g/mL)

I
Level: (low/med) LOW

% Moisture: not dec. _

ML Lab File ID: VD4H726

I
GC Column:RTX1

Soil Extract Volume:

ID:0.53 (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

12

Q

3/90



-----------------TPH __

I
I
I
I
I

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

Q

3/90

EPA SAMPLE NO.

VBLK1

Date Receiv,~d: / /

Date Analyz,~d: 12/11/96

Dilution Factor: 1

Soil Aliquo1: Volume:

CONCENTRATION UNITS
(ug/L or ug/Kg) ug/L

SAS No: SDG No:MAINE4217

Lab Sample ID: VB612112

Lab File ID: VD4H711

VOA

ML

(rom)

(uL)

FORM I

COMPOUND

ID:0.53

Contract:

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Lab Name: EA LABS

CAS NO.

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:



Lab sample 10: VB612121

Date Received: / /

Date Analyzed: 12/12/96

1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

SDG No: MAINE4217

EPA SAMPLE NO.

VBLK2

VD4H739Lab File 10:

SAS No:

Contract:

ML

Lab 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.

I
I

I
GC Column:RTX1

Soil Extract Volume:

10:0.53 (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



1A
VOLATILE COMPOUNDS ORGANICS ANALYSIS SHEET

Lab Sample ID: VB612132

Lab File ID: VD4H755

Date Ana1yz.~d: 12/13/96

Dilution Factor: 1

Soil Aliquot Volume:

I
I
I
I
I

/

EPr,. SAMPLE NO.

/

VBLK3

SDG No:MAINE4217

Date Receiv.~d:

SAS No:

Contract:

ML

(rom)

(uL)

ID:0.53

Lab Name: EA LABS

Lab Code: EAENG Case No:

Matrix: (soi1/water)WATER

Sample wt/vo1: 5.0 (g/mL)

Level: (low/med) LOW

% 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

Q

10 lu

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
I
I
I
I

C. TPH-FUEL OIL



r--------------------------- -- -----------------------

FORM I TPH

U Concentration below detection limit

Matrix: (soil/water)

Lab Name: EA LABORATORIES

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

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

Lab Sample ID: 9618892

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/06/97

Dilution Factor: 1

CONCENTRATION
( ug/L)

pH:

WATER

I I
I I

:NASB-FF-02-WP001 :
I I
I __.._.._.._ _. __ _ ~ _ _._._ __ _._._ ,_. I

Contract: BRUNSWICK

I I
I I

: 750:
I I

.........__._.....* .•....~...._._ •.•* __ •._ ....._ .•.._ .•_. I ...,.__*.__._.*.... .•..•..._._. .__..._.__.__ ..__ l

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS OATA SHEET

ANALYTE

ME DRO

N/A

ME4.1.25

LOW

1 L

N

TPH AS
I
I
I
I
I
I ._ _.• .. . ._ *._ _" _

Lab Code: EAENG

Method:

Sample wt/vol:

Level: (low/med)

% Moisture:

GPC Cleanup:



,,,,,
..•.._._ _..•.•._._ _ _.. _.• 1

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

Lab Sample ID: 9618893

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/06/97

Dilution Factor: 1

,,
:NASB-FF-02-WP003,
I _._.._...._.._..._..... .__

CONCENTRATION
(ug/L)

pH:

WATER

LOW

Contract: BRUNSWICK

FORM I TPH

1 L

ANALYTE

N/A

ME4.1.25

N

Concentration below detection limit

lamPle wt/vol:

Level: (low/med)

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET . _

lab Name: EA LABORATORIES

Lab Code: EAENG

latrix: (soil/water)

I Moisture:

Method:

lc Cleanup:

I
.....__.__._ _-_ -----------_._ _._--_._ _._._..__ _._ _ - _ _-

I I I I

I__ ~:~__~~__~_~ ~_~_~_____________ i ~=~___ i_.........________ __ i

I
I
I
I
I
I
I
I
I
I

I
I



Contract: BRUNSWICK

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

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

1/92 Rev.

U

Qualifier

,,
I,
I

.. _ 1 .....__...

CLIENT SAMPLE NO.

Lab Sample ID: 9618894

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/06/97

Dilution Factor: 1

I I
I I

:NASB-FF-02-WP005 :
I I
I _ _._ _._..~ _ _~.~ _._ _ __ H •• • •• I

50

CONCENTRATION
( ug/L)

pH:

WATER

ANALYTE

N

TPH AS ME DRO

ad: ME4.1.25

I
I
I,,

...........__ .__ __ __._ _ __._ _.__ __ __ __ __ __ __ I ._

Matrix: (soil/water)

Lab Code: EAENG

Lab Name: EA LABORATORIES

U Concentration below detection limit

Level: (low/med) LOW

% Moisture: N/A

Sample wt/vol: 1 L



I
I 1

TOTAL PETROLEUM HYDROCARBONS
ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

1 LlamPle wt/vol:

Level: (low/med)

I Moisture: N/A

Ilab Name: EA LABORATORIES

..ab Code: EAENG

'atrix: (soil/water)

I
I

:NASB-FF-02-WP006

Lab Sample ID: 9618895

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/06/97

Dilution Factor: 1

I
I
I
I

I I
I .._._. . ._.. . .._.._ ..._.__ ._._ .._.._._..__~_. ~ I

BRUNSWICK

pH:

WATER

LOW

Contract:

ME4.1.25

N

iethod:

Ipc Cleanup:

1/92 Rev.

Quali fier
CONCENTRATION

(ug/L)

FORM I TPH

ANALYTE

Concentration below detection limit

I
.......•..__...•.._._..._-_..._----_.__._-_.__._._._.--_.•_----_•.__...•._.....••.- ...._.__.._•.•..•.....__.•_.•_-----

I II TPH AS ME DRO I 50 ,ui
I ..._M__._••H_••* .•••._.~~.__. . ~_.__••._.__. ..._ .•.__.__• 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

U

1/92 Rev.

Qualifie'r

CLIENT SAMPLE NO.

Lab Sample ID: 9618EI96

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/l;V96

Date Analyzed: 01/06/97

Dilution Factor: 1

I ,
I ,

:NASB-FF-02-WP010 :
, I
I __. .._.__ _.__._ __.._ .__ . ._ I

CONCENTRATION
(ug/L)

pH:

WATER

Contract: BRUNSWICK

FORM I TPH

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

N

Concentration below detection limit

Lab Name: EA LABORATORIES

Matrix: (soil/water)

Lab Code: EAENG

Method: ME4.1.25

I I
I ,

: TPH AS ME DRO 50 :
I I I I
I __ .._ ..... ._.....__.._.__. ._... .__..._.__._... .__.. . I . .._. .__..... .__... ......__.__ I ._.... .__ I

GPC Cleanup:

Level: (low/med) LOW

% Moisture: N/A

Sample wt/vol: 1 L

U



I
I 1

TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.
ANA LYSIS DATA SHEE T._. . . .__.. .__.. _

lIab Name: EA LABORATORIES !NASB--FF-02-WP008 !, ,
I __ _ .. .. . . . ,

Contract: BRUNSWICK

ME4.1.25

ilab ~ode: EAENG

1atrlX: (soil/water)

lamPle wt/vol:

Level: (low/med)

I Moisture: N/A

Lab Sample ID: 9618897

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/06/97

Dilution Factor: 1pH:

WATER

LOW

1 L

N

..ethod:

Ipc Cleanup:

1/92 Rev.

Qualifier
CONCENTRATION

(ug/L)

FORM I TPH

ANALYTE

Concentration below detection limit

I
........... ......_._..._ •• ••••..••__•• H_..._ ..._ ...__• ._ •••• _ ••••• _ •• • .....__•••__._._•• _ •• • ••_.__• _, , ,

I TPH AS ME DRO ,150 i i
l _. . .•"_.'_. ... ... .__... . .. .__... . .. I . .... ..__._._ I .. . "__. ...__ I

I
I
I
I
I
I
I
I
I
I



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

....._1

U

1/92 Rev.

Qualifier

CLIENT SAMPLE NO.

50

Lab Sample ID: 9618898

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/06/97

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

WATER

Contract: BRUNSWICK

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET I .----....- "'-'--'-"'-'~'-"'-----'--'----'------- I

I I

:NASB-FF-02-WP009 :
I I
I . . ..__._.~_~_ ~._h _ _ __ __.__ _. I

ANALYTE

ME DRO

N

TPH AS

I
I
I
I

I I I
I . ._._. . ._._ .__.. .__.__.. . .__._ _.__ ..__._. I . ._. . I ._" ",

Matrix: (soil/water)

Lab Name: EA LABORATORIES

Lab Code: EAENG

Method: ME4.1.25

GPC Cleanup:

% Moisture: N/A

Level: (low/med) LOW

Sample wt/vol: 1 L



I
I 1

TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.
ANALYSIS DATA SHEET . . . ..__.... . _

1 LlamPle wt/vol:

Level: (low/med)

II Moisture: N/A

Ilab Name: EA LABORATORIES

,ab Code: EAENG

~atrix: (soil/water)

I I
I I

:NASB-FF-02-WPXD1 :
I I
I _.__._ .._ __._.__.._. ._ _ __ _ __. . . I

Contract: BRUNSWICK

Lab Sample ID: 9618899

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/06/97

Dilution Factor: 1pH:

WATER

LOW

ME4.1.25

N

iethod:

"PC Cleanup:

I
I
I,
I

....._1

1/92 Rev.

Qualifier
CONCENTRATION

(ug/L)

FORM I TPH

ANALYTE

Concentration below detection limit

I
I II TPH AS ME DRO I 400 i
I __ _.. ..__ _ __ __.__.__ ._._._ _. _._.__ .._ I .__.__ _.__.__. .._ I . _

I
I
I
I
I
I
I
I
I
I



U Concentration below detection limit

Lab Code: EAENG Contract:

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: 9618900

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/06/97

Dilution Factor: 1

CONCENTRATION
(ug/L)

I I
I I

: 220 :
I I ,

.•.__.M._ I _._._~._~__._._ ..__M.__•__.'__"'__ I ....._. .__..__... .._._. I

pH:

WATER

LOW

FORM I TPH

1 L

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET I *----...--....-.-....---.-..-. --.--..--.----..,-.--.------ ,
I ,

:NASB-FF-02-WP011 :
I I
I __.._.. . ._~. ._.__ _._*.__ _.._ __._._.__ I

BRUNSWICK

ME4.1.25

ANALYTE

N/A

N

Lab Name: EA LABORATORIES

Matrix: (soil/water)

TPH AS ME DRO

Method:

Sample wt/vol:

% Moisture:

Level: (low/med)

GPC Cleanup:



Lab Sample ID: 9618901

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/07/97

Dilution Factor: 1pH:

WATER

LOW

1 L

ME4.1.25

N

Met-hod:

Ipc Cleanup:

-' ab code: EAENG

lat r i x: (soi l/water )

lamPle wt/vol:

Level: (low/med)

II Moisture: N/A

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANAL YS I S DATA SHEET .. .__ .. . . . _, ,
Ilab Name: EA LABORATORIES :NASB-FF-02-WP012 i

, I
I ", _ _ __. __ ""..__ _.._.__ .. I

Contract: BRUNSWICK

I
I

1/92 Rev.

Quali fier

390

CONCENTRATION
(ug/L)

FORM I TPH

ANALYTE

Concentration below detection limit

I
,

I TPH AS ME DRO , , ,
I ._. ._._•.__., . ._.. .._.... ....._ ....._".._. ._._._._.. __._..._._..,..__..__.._. .._ I ._._.__....._.....,_. ._.__._...__._ I __._...._.__._.__... M •••__ '

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

1/92 Rev.

Qualifie,r

CLIENT SAMPLE NO.

Lab Sample ID: 9618<;'02

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/0i' /97

Dilution Factor: 1

I I
I I

:NASB-FF-02-WP013 :
I I
I __._..._._..._~.__._._._._ .. ._.... ..__..__... ... • ._.__. I

CONCENTRATION
(ug/L)

pH:

WATER

Contract: BRUNSWICK

FORM I TPH

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET

ANALYTE

ME ORO

N

TPH AS

I I
I I

: 3100 :
I I I... ... _. .._.._. ._._._.....__.__.__~_._.~..__. •__.~.H__. l ~_..~..M_.__... ._ I .__", . .. I

Matrix: (soil/water)

Lab Name: EA LABORATORIES

Method: ME4.1.25

Lab Code: EAENG

GPC Cleanup:

U Concentration below detection limit

Level: (low/med) LOW

% Moisture: N/A

Sample wt/vol: 1 L



-

CLIENT SAMPLE NO.
1

TOTAL PETROLEUM HYDROCARBONS
ANALYSIS DATA SHEET _

lab Name: EA LABORATORIES !NASB-FF-02-WP014 i
I I
I •......_ .._ _ _.._ __.._ __ . _. I

I
I

tab Code: EAENG Contract: BRUNSWICK

atrix: (soil/water) WATER Lab Sample ID: 9618903

lamPle wt/vol: 1 L Date Sampled: 12/05/96

Level: (low/med) LOW Date Received: 12/06/96

I Moisture: N/A Date Extracted: 12/12/96

,ethod: ME4.1.25 Date Analyzed: 01/07/97

PC Cleanup: N pH: Dilution Factor: 1

ANALYTE
CONCENTRATION

(ug/L) Quali fier

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

66

Lab Sample IC': 9618904

Date Sampled: 12/05/96

Date Received: 12/06/96

Date Extracted: 12/1~~/96

Date Analyzed: 01/07/97

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

WATER

Contract: BRUNSWICK

FORM I TPH

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYS I S DATA SHEE T . . .._._.._.__. ...._.._.__... _
I I
I I

:NASB-FF-02-WP015 :
, I
, .._~ M._.·M·~·~" .._~·_.". __·..__ _ _.__._._..__.__. I

ANALYTE

ME DRO

N

TPH AS

I
I
I
I

I I I I
I . ~.*_M_.~__. ._.__. . ... ._._._.. ~._,_.*__".._ I _._. ~...~_.~_ ..... ~.__ I .__*_*. * I

Lab Name: EA LABORATORIES

Matrix: (soil/water)

Lab Code: EAENG

Method: ME4.1.25

Level: (low/med) LOW

GPC Cleanup:

Sample wt/vol: 1 L

% Moisture: N/A

U Concentration below detection limit



I
I 1

TOTAL PETROLEUM HYDROCARBONS
ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

1 LtamPle wt/vol:

Level: (low/med)

~ Moisture: N/A

Ilab Name: EA LABORATORIES

tab Code: EAENG

atrix: (soil/water)

, ,, ,
:NASB-FF-02-WP016 :
, I
I __.__._._._._.._._.__..__._._...__..._.. . .__._..__ ... . . . J

Contract: BRUNSWICK

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: 1pH:

WATER

LOW

ME4.1.25

N

iethod:

'PC Cleanup:

1/92 Rev.

Qualifier
CONCENTRATION

(ug/L)

FORM I TPH

ANALYTE

Concentration below detection limit

I
I TPH AS ME DRO ,50, U ,

I " "__."._. . . .. . ._.._. . .._.. ._.." "_•."_ I ".... ._. . I . ._. .._ ....__...._ ,

I
I
I
I
I
I
I
I
I
I



1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET

I I
I I

: TPH AS ME ORO 50 U:
I I I I
I .. ..._..._.. ._... .... ._.__. . . .__.__. ... .._ I . ._..__._.. ...._.__. .__ I _.__.. ..~__...__ I

I
I

Lab Name: EA LABORATORIES :NASB-FF-02-WP018
I I
I __. ._....__. ._._... . .__~_._ ...__, . I

Lab Code: EAENG Contract: BRUNSWICK

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

Lab Sample 10: 9618906

Date Sampled: 12/0S/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/0,'/97

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

WATER

LOW

FORM I TPH

1 L

N/A

ME4.1.25

ANALYTE

N

Matrix: (soil/water)

Method:

Level: (low/med)

Sample wt/vol:

% Moisture:

GPC Cleanup:



I
I 1

TOTAL PETROLEUM HYDROCARBONS
ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

1/92 Rev.

Quali fier

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)

, ,, ,
:NASB-FF-02-WP019 :, ,
I _.._ .. __. ._" __. ._ __._._ I

BRUNSWICK

pH:

WATER

Contract:

LOW

FORM I TPH

1 L

ANALYTE

ME4.1.25

N/A

N

Concentration below detection limit

Name: EA LABORATORIES

,ethod:

"PC Cleanup:

I
... _.__._._.__.__ _ _ _ __H_·· · ·_··..·..·_· ·· · ·_H·__.__ _.•._ .. _ _._ __. ..__ _.•.__ .•.__. ._

I,!TPH AS ME DRO 210
I I I II __ H _ __• • • • • • .. _ I __ _._._._.__.__. . . ..H" _ I ._ ._. __ _ ,

I
I
I
I
I
I
I
I
I
I

lab Code: EAENG

Matrix: (soil/water)

lamPle wt/vol:

Level: (low/med)

I Moisture:
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Oual i f ie,r

CLIENT SAMPLE NO.

50

Lab Sample ID: 9618<;'08

Date Sampled: 12/0!:,/96

Date Received: 12/06/96

Date Extracted: 12/12/96

Date Analyzed: 01/07'/97

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

WATER

Contract: BRUNSWICK

LOW

FORM I TPH

1 L

1
TOTAL PETROLEUM HYDROCARBONS

ANALYSIS DATA SHEET. .._ _ _._ _ _. .. _
, I, ,
:NASB-FF-02-WP020 :
I I
I ._"_"~ ' __'_'**'_'_'*'•.M"_*.__._ .•.._.•. • I

ME4.1.25

ANALYTE

N/A

ME DRO

N

TPH AS

I
I,
I

I I I......._._..._... ....__...._ ... ._.•*_*_..._ .•_. *.*._."'__._.__'*.*.*. ._~._.__.__ I .._._.__._._. ._. ..__._..__._ I . ...__._... .._._ I

Lab Name: EA LABORATORIES

Matr ix: Csoil/water)

Lab Code: EAENG

Method:

% Moisture:

Sample wt/vol:

GPC Cleanup:

Level: Clow/med)

U Concentration below detection limit
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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 _....__._._._...._. ._._...__.__._.__._...._._._.~.__.... . ... ,

,,
:NASB-FF-02-WPRB1

CONCENTRATION
(ug/L)

pH:

WATER

LOW

Contract: BRUNSWICK

FORM I TPH

1 L

ANALYTE

N/A

ME4.1.25

N

Concentration below detection limit

lethod:

'PC Cleanup:

I
_.......•_ ..._..._._--------_._----_._----_.__._._----.__._--------_._._._._._._--_._. ._..._..._-----------_•.- ---------._---_._-_..._-

I :, :,TPH AS ME DRO 50 U
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

·1I'ab Name: EA LABORATORIES

lIab Code: EAENG

Matrix: (soil/water)

lamPle wt/vol:

Level: (low/med)

I Moisture:
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1/92 Rev.

Qualifier

50

Lab Sample 10: TB612121

Date Sampled: N/A

Date Received: N/A

Date Extracted: 12/12/96

Date Analyzed: 01/06/97

Dilution Factor: 1

CONCENTRATION
(ug/L)

pH:

WATER

I I
I I

:TB612121 :
I Ir _._.__. ._.._._. ..._._... __..._._"_ •..•.• ._.__• ._._ I

Contract: BRUNSWICK

FORM I TPH

ME DRO

ANALYTE

ME4.1.25

1 L

N/A

LOW

N

TPH AS

1
TOTAL PETROLEUM HYDROCARBONS CLIENT SAMPLE NO.

ANALYSIS DATA SHEET . _ _._._ _ .._. _

I
I
I
I

I I I I
I __. .__..._. ._... .._. .__• .... . ._ I . . ._._._". ._._.. I . .._..._..__.... .•._ I

Lab Name: EA LABORATORIES

Matrix: (soil/water)

Method:

Lab Code: EAENG

GPC Cleanup:

Level: (low/med)

% Moisture:

Sample wt/vol:

U Concentration below detection limit



lhe Faraday Center. 2800 South FISh Hatchery Rd • Madison. WI 53711. (608) 276-8980. Fax: (608) 273-6989

Note: BioRenewai is instituting a new reponing foonat based on changes in the Standard Nutrient Panel. requests for more
natural attenuation data, as welJ as comments from our clients. We appreciate your suggestions and are always willing to
implement them whenever possible. Please call either myselfor Lori Graham with any questions about the new reponing fonnat.

Sincerel~,./l
Mf'~7T

Wm. Allen Price II
Manager. Laboratory Services

Technologies, Inc.

BioRenewal

NOTICE: This fgcsimile js intended pnly tor me
addressee shOwn below and may contain
confidentiql or prjyJleged jnformgtion. If the
recipient of !his morenal ~ not the intended
recipient or if you have received this
transmission in error. please nottfy us
Immediately by telephone and retum !he
original motenal to BioRenewal Technologies
or !he belOW address via U.S. Postal service.
Thank you for your cooperation.

.--;( . I

D1)'lmf1l!"flW~~h thls·transmission,
IpMes~(flCV) ~O • .

SEP 16 Ql8 .

r§7 f.\ '\',Z ~ l--Wngill8lr!1U&k~. ina TecbllCllill ":'lr 9'/0 ·qfe 1U . Newburgh,NY --- "
. .J.=.J re: BioRenewal Job Code: AUN

AnalytiCal results
Invoice
Chain-of-custody

september 10. 1996
10

Allen Price
BioRenewal Technologies, Inc.
608/ 276-8980
608/ 273-6989

Curt Varner
EA Engineering
914/565-8100
914/565-8203

Enclosures:

Comments:
Dear Mr. Varner:

This repon presents the results from Comparative Enumeration Assays and chemical/nutrient analyses
performed on 18 soil 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-eustody for this project will accompany a
confinnation copy sent via mail.

The analytical results requested are presented in the following sections:
• Site suitability for passive bioremediation in relation to suggested guidelines
• Microbial data summary
• Nutrient conditions
These samples were analyzed by BioRenewal using kerosene as the sole carbon source for enumerating
the "degrader" microbial populations. Samples were received on ice.

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

Date:
Pages (incl
cover):

From:
Company:
Phone:
Fax:

To:
Company:
Phone:
Fax:

Facsimile Cover Sheet
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Section I - Summary of Bioremediation Data

NutrienUphysical factors are as suggested by Wisconsin DNR guidelines for site characterization requirements for natural biodegradation.
Microbial factors are shown according to bio-engineering nonns.

2 3 4 5 6

BioRenewal Technologies, Inc.
Bio-Ana/ytical Summary Report

I
I

I

I
I
I
I
I

>10%

% Alr-lilled

pore space

Job Code: AUN

o
111

S-Aug-96
9·Sep-96
AUN (1 of 3)

7

25-8ti%

% moisture I

SWHCc:P

<120
CoN

<40

Date received
Date of this report
BloRenewal Job Code

Number of soil sampies
Number of gw samples

%TONI

%OM
>1.5%

pH
5.5-8.5>1E+03

Soil microbial

popUlations:

ExCftftdI nonn fpC

Passive
>1E+06

NASB Fuel Farm
NASB, ME
EA Engineering
Curt Varner
#29600.35.3628

kerosene

Site Information

Site Name
Location
Consultant
Proj. Contact
Project Ref 10
Contaminant

Sample 10

Guideline note reference:

WP-001

WP-002

WP-003

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
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
WP-008

WP-009

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time. I
The nutrient/physical parameters summariZed abovefor unsaturated zone soils. reflect suggested minimum Wisconsin ON R " site charaetelization requirements for
natural biodegradation projects" as presented on pp. 6-10 in Naturally Ocaming Biodegradation as a Remedial Action Option for Soil Contamination: Interim Gukiance
(Revised) dated August 26, 1994. SloRenewal stresses that these "suggested guidelines" are only Intended to provide a working frame of reference for
evaluation. Each site is unique and requires professional judgement in order to select an appropnate 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 tramework for
evaluating sites as to the potential tor bioremecliation whether throu!tJ site augmentation or natural attenuation.

./ ::I sample meets guideline.

x a Sample does not meet guidetine.

Blank = Below detection limit, not applicable. or not available for that sample.

I
I
I

NOTES: 1) Microbial population levels in soils generally accepted as potentially adequate to support natural bjod,~radation. These levels are based on

bio-engineering norms and not WDNR guidelines.

2) Micn:lbiaI popu!ation levels in soils generally accepted as minimum to serve as an '"inoculum" for imptl:!menting active biorettwdatio:i8trtltegie&.
3) See page 7 and 10. WDNR.

4) See pages 8 and 10, WDNR. Total Organic Nitrogen (calculated from TKN minus ammonium nitrog,;m ) divided by % organic matter.
S) See pages 8 and 10. WDNR.

8) See pages 8 and 10, VVONR.

7) See page 6 and 10, VVONR. The suggested optimum range is 50-80% (p. 5).

8) see page a and 10, WONR. WDNR suggestS a minimum air·filJed porosity in soil of 10% is necessary tor adequate oxygen diffusion in the

soil gas to suppart biodegradation.

I
I
I
I

Page 1 of 3 EA08AUNl.ln.s
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Marginal Inoculum =Degrader populations belOW' 1.0E+03 are indicative of severe limitations. Substantial augmentation of site COnditions willlikefy be required to
attain adequate cell mass to attain measurable biotranstonnation rates.
Inoculum 13vels :: Degrader pOpulations between 1.0E+03 and 1.0E+06 8ra 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 biotransformation without site
augmentation. However, site augmentation may still be required to attain desireable rates of transformation due to specific Site conditions.

EA08AlJN1.XLS

Job Code: AUN

All values In cfu/ml·
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Low and high indicate 95% confidence range

1.0E+Ol 1.0E+02 1.0E+03 1.0E+04 1.0E+OS 1,OE+06 1,oE+07 1.0E+08 1.0E+OS

Low and high indicate 95% confidence range

1.0E+Ol 1.0E+02 1.0E+03 10E+04 1.0E+OS 1.0E+06 1.0E+07 1.0E+08 1.0E+09

Assay conditions

Page 2 of3

• cluIml = colony ronnmg uni1S per ml orgroundwater
- OOF = Degrees of freedom is number of replicates minus one. This parameter is used in caJcu!ation of 95% confidence intervals.

Degrader Media Temp. Growth DOF- Percent
SamDle 10 Carbon source % Carbon (vilf) ICelclus) Conditions Total Doarader Doaradora

WP-oOl 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 g 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%

BioRenewal Technologies. Inc.
Sio-Analytical Summary Report

Section II • Microbial Data Summary

Groundwater Samples
Total populations

Sample 10 Mean Low High

WP-OOl 6.0E+05 5.3E+05 6.8E+05

WP-002 32E+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

Sample 10 Mean Low High

WP-OOl 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
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%Organic* Calculated Ratios Avail. 'rotal CEC
Sample 10 Maller TOrr C:N C:P pH S04-S N03-N K Fe meq!1009

WP-OOl nla 9.1 9 nla 6.2 38.0 <0.1 NR NR NR
WP-002 nla 19.9 8 750 5.7 60.0 2.2 NR NR NR
WP-003 nla 34.4 10 875 5.1 10.0 2.2 NR NR .NR
WP-004 nla 0.8 91 nla 5.4 <1.0 3.3 NR NR NR
WP-005 nla 1.7 16 nla 5.6 33.0 <0.1 NR NR NR
WP-006 nla 6.6 7 nla 5.6 7.5 <0.1 NR NR NR
WP-008 nla 1.8 18 nla 6.3 120.0 <0.1 NR NR NR
WP-009 nla 12 13 nla 6.3 80.0 29.0 NR NR NR

Sources: Naturally Qccuning 6iodegradation as a.Remedial Action Option for Soil Contamination: Intel1m Guidance (R""sed), 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 (Coleulatad as Total Kjeldahl Nitrogen (TKN) minus ammonium nitrogen).

NR = Not requested.

nla::; Not applicable.

Page 3 of3
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10000 100000

__ Avail. P• NH4-N

Log ppm

100 100010

[] TKN~TOC

a

<0.1

<0.1

Job Code: AUN

Avail.P

All results reported as parts per million (pp:m) unless olhe"vlse Indicated.

NH4-NTl<N

9.1 <0.1

20.9 1.0

35.4 1.0

2.5 1.7

3.2 1.5

6.9 0.3

2.8 1.0

1.2 <0.1

85

TOC'

BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Section III - Nutrient Conditions

• Total Organic Carbon

Standard Nutrient Panel

Other Analyses and Calculations

WP-009 16

Sample ID

WP-OOl

!9.~!~~ji:~~:~~~!!.~~~~:!~~;~~P'I.~~:::::::::::::::::::::::::::::::~:::::::::~:i:~:::::::~~:~:i~::~~::l
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BioRenewal Technologies, Inc.
Sio.Analytical Summary Report

Site Information

Job Code: AUN

I
I

Site Name
Location
Consultant
Proj. Contact
Project Ref ID
Contaminant

NASB Fuel Farm
NASB, ME
EA Engineering
Curt Vamer
#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 (2 of 3)

o
18

Section I - Summary of Sioremediation 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.

2 3 4 5 6

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time.

8

>10%

'" AlMiIIed
pore space

25-85%

7

% moisture!

SWHCc:P
<120

C:N
<40>1.5%

'" TONI
"'OMpH

5.5-8.5

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time.

Guidelines not applicable for groundwater at this time.

Active

>lE+03

Soil microbial

populations:

Exceeds DOnn foe
Passive

>lE+06

WP-011

WP-018

WP-14

WP-013

WP-012

WP-007

WP-010

WP.Q15

Guideline note reference:

SamplelD

I
I
I
I
I
I
I

The nutrient/physical parameters summarized abovefor unsaturated zone soils, reflect suggested minimum WlSCOIlSin ONR" site d"latacterization requirements for
natural biodegradation projects" as presented on pp. 6-10 in Naturally Occurring 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 professional judgement in order to select an appropriate remedial design. We provide this information in r'8CX)Qnition
that our clients need to work within the guidelines suggested by the state. Further, we hope this will1acilitate CXlntinued evolution of a working fral'1'l8YKnt< for
evaluating sites as to the potential for bioremediation whether through site augmentation or natural attenuation.

I
I
I
I
I
I

NOTES:

./ =:I Sample meets guideline.

X = Sample does not meet guideline.

Blank = Below detection limit,. not applicable, or not available for that sample.

1) Microbial population levels in soils generally accepted as potentially adequate to support natural biodegradation. These levels are based on

lJio..engineering norms and not WONR guidelines.

2) Miaobial population levels in soils generally accepted as minimum to serve as an "incx::ulum" for impementing active biOIemediatioi I strategies.
3) see page 7 and 10. WDNR.

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. WDNR

6) see pages 8 and 10. WDNR

7) see page 6 and 10. WDNR The suggested optimum range is 5Q.8O% (p. 6).

8) see page 8 and 10. WDNR WDNR suggests a minimum air-filled porosity in sea of 10% is nacessary for adaquate oxygen di1I\lsion in the

soil gas to support biodegradation.

,.

I
I

Page 1 of3 EAIl8AUN2.Xl.S
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All values in cfulmll"

Low and high indicate 95% confidence range
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Job Code: AUN

Low and high indicate 9!io/a 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

BioRenewal Technologies, Inc.

Bio-Analytical Summary Report

Section II • Microbial Data Summary

Groundwater Samples
Total populations

Sample ID Mean Low High

WP-007 3.0E+05 2.5E+05 3.6E+05

WP-Ol0 1.4E+05 1.3E+05 1.6E+05

WP-Oll 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.lE+05

WP-Ol0 1.9E+05 1.8E+05 2.0E+05

WP-Oll 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.lE+05 9.6E+04 1.2E+05

WP-018 2.2E+05 1.8E+05 2.6E+05

WP-14 1.lE+06 9.7E+05 1.2E+06

Marginal inoculum

Inoculum levels

Active degradation levels

I

•
Marginal inoculum = Degrader populations belO\N 1.0E+03 are indicative of severe limitations. Substantial augmentation of site a)Oditions will likely be required to •
attain adequate cell mass to attain measurable biotranstormation 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
biotransfomlation without site augmentation.
Active degradation levels =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

EA08AIJN2.XLS

Assay conditions

• cIuIml =colony fonmng unitS per ml of groundwater

- DOF = Degrees of freedom is number of replicates minus one. This parameter is used in c:aJOJlation of 95% confidence intervals.

Page 2 of3

Degrader Media Temp. Growth DOF- Percent

SamplelD Carbon source % Carbon (vlv) (Celeius) Conditions Total Oearader Dearaders

WP-007 kerosene 1.0 22 Aerobic 9 9 34%

WP·Ol0 kerosene 1.0 22 Aerobic 9 4 133%
WP-Ol1 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%



%Organic· Calcuiallld Ratios Avail. Total CEC
Sample 10 M_, TON"' CoN C:P pH S04-S N03-N K Fo meql100g

WP·OO7 nla 6.0 6 nla 5.6 2.5 <0.1 NR NR NR
Wp·Ol0 nla 3.2 16 nla 4.8 40.0 <0.1 NR NR NR
WP-011 nla 5.6 8 nla 4.9 48.0 1.1 NR NR NR
WP-D12 nla 10.0 6 nla 5.2 45.0 2.2 NR NR NR
WP-013 nla 11.4 11 nla 5.4 <0.1 1.1 NR NR NR
WP-015 nla 24.5 7 600 5.1 10.0 2.2 NR NR NR
WP·018 nla 2.7 115 nla 5.1 38.0 11.0 NR NR NR
WP-14 nla 1.6 81 nla 5.3 25.0 <0.1 NR NR NR

SouIt8S: Naturally Ocaming Biodegradatioo as a Remedial Action Option for Soil Conlaminatioo: Interim Guidar<:e (Revised). 1994.
rn-silu Bioremediation: When Does it Work?, B. Rittman, Ed., Nationat Academy of Sciences, 1993. p 117.. = Estimated % organic matter· See Methods.

" = Total Organic Nitrogen (CaIaJ1a1od as Total Kjeldahi Nttrogen (TKNJ minus ammonium nitrogen).
NR= Notraquosted.
rJa = Not applicab/O.

BioRenewal Technologies, Inc.
Sio-Analytical Summary Report

Section III • Nutrient Conditions

10000 100000
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Avail.P

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

NH4-N

6.8 0.8 <0.1

7.1 3.9 <0.1

6.8 1.2 <0.1

10.0 <0.1 <0.1

14.8 3.4 <0.1

24.5 <0.1 0.3

2.7 <0.1 <0.1

1.6 <0.1 <0.1

TKNTOC·

WP-018 310

WP-013 130

WP-015 180

Other Analyses and Calculations

• Tclal Organic Carbon

WP-14 130

WP·Ol1 46

WP·012 64

WP-Ol0 51

WP·007 37

Sample 10

Standard Nutrient Panel

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
1
I

Section I - Summary of Bioremediation Data

NutrienUphysical 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
Contaminant

NASS Fuel Farm
NASS, ME
EA Engineering
Curt Varner
#29600.35.3628
kerosene

Date received
Date oflhis report
SioRenewal Job Code

Number of soil samples
Number of gw samples

9-Aug-96
9-Sep-96
AUN (3 of 3)

o
1B

I
1
I
I

2 3 4' 5 5

E'Ceed' Donn fpr;

SoU microbial

populations:

"AIr.fiU.d I
pore-pace

I8

>10%25-85%

7

% moisture I

SWHCC:P

<120
C:N
<40>1.5%

"TONI

"OM
5.5-8.5>1E+03

Passive

>1E+06
Sample 10

Guideline nato reteronce:

WP-019

WP-020

Guidelines not applicable for groundwater at thi:s time.

Guidelines not applicable for groundwater at this time. I
I
I

The nutrient/physical parameters summarized abovefor unsaturated zone soils, re1Iect suggested minimum Wisconsin O"IR .. site characterization reQUirements for
:natural biodegradation projects" as presented on pp. s..10 in Naturally Oa:urring Biodegradation as a Remedial Action Option for Soil Contamination: Interim Guidance ~

(Revised) dated August 26. 1994. BloRenewal stresses that these "suggested guidelines" 818 only IntBnded to pRwide a working frame of reference for
.evaluation. Ead"l site is unique and requires protessionat judgement in order to select an appropriate remedial design. We provide this infmnstion in reoognitkxl
'that our dients need to work within the guidelines suggested by the state. Further. we hope this wiD facifitatB continued evolution of a working fratneINotk for
'evaluating sites as to the potential for bioremediation whether through site augment.atioll or natural attenuation.,

I
I

./ a Sample meets gUideline.

JC a sample does not meet guideline.

Blank a Below detection limit, not applicable. or not available for that sample. 1
NOTES: 1) Mi~al population levels in soils generally accepted as potentially adequate to support natural bilXlegradation. These levels are based on

bio-engineering norms and not WDNR guidelines.
2) Mic:rob4aI popuiation levels in so~s generally accepted as minimum to serve as an '1noculum" for implementing active biorel-edicdiOll strategieS.

3) see page 7 end 10, WDNR.

4) See pages 8 and 10. WDNR. Total Organic Nitrogen (cafOJIated from TKN minus ammonium n~len ) divided by % 0tgSIlic matter.
5) see pages 8 and 10. WDNR.

8) see _ 8 end 10. WDNR.

7) see page 6 end 10. WDNR. Tho SU9\lIlSI2d optimum rang. is 5lHlO% (p. 6).

8) see page 8 end 10. WDNR. WDNR suggests. minimum air-fiIlod porosity in soil of 10% is necessary fer adequate oxygen ditIusicn in the

soil gas 10 support biodegradation.

I
:1
1
I

1 p_ag_e_1_0f_3 e._~_.u_N_3.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 biotransformation rates.
Inoculum lovels = Degrader populations between 1.0E+03 and 1.0E+06 are amenable to site augmentation, but are generally insufficient to attain adequate
biotransformation without SIte augmentation.
Active degradation levels =Degrader populations greater than 1.0E+06 are generally of sufficient magnitude to support measurable biotranstormation without site
augmentatiOil. HOlNever, site augmentation may still be required to attain desireable rates of transformation due to specific site conditions.
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Job Code: AUN

All values In cfulmr

low and high indicate 95% confidence range

1.0E+Ol 10E+02 1.0E+03 1.0E+04 1.0E+OS 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+OS 1.0E+06 1.0E+07 1.0E+08 1.0E+09

High

High

7.9E+05

3.5E+06

8.2E+05

4.3E+06

low

3.2E+06

6.7E+05

Mean low

7.1E+05 6.4E+05

3.0E+06 2.5E+06

Mean

3.7E+06

7.4E+05

Page 2 of3

Assay conditions

• cfWml- oolony fomling unitS per mJ of9~

- DOF = Degrees of l'nlodonI is number of repI_ minus one. This paramotor is used in _lion of 9S% <;onfidonco intorvols.

Marginal inoculum

Degrader Media Temp. Growth OOF- Percent

SamplelD Carbon source % Carbon (vtv) (Calclus) CondllIons Total Deallldor Pearadolll

WP-D19 kerosene 1.0 22 Aerobic 9 4 96"10
WP-020 kerosene 1.0 22 Aerobic 4 4 80"10

..

-

Inoculum levels

WP-020

BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Active degradation levels

WP-019

Groundwater Samples
Degrader populations

Sample ID

WP-020

WP-019

Sample ID

Section II • Microbial Data Summary

Groundwater Samples
Total populations

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



%Organic* Calculated Ratios Avail. Total CEC
Sample 10

_r
TON- C:N C:P pH S04-S N03-N K Fe meq!100Q

WP-019 n1a 4.4 55 n1a 5.8 35.0 <0.1 NR NR NR
WP-020 n1a 1,6 5 nla 5,9 78,0 <0.1 NR NR NR

................................•.....................•....................................................................._ _.~

BioRenewal Technologies, Inc,
Bio-Analytical Summary Report

Section III - Nutrient Conditions
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Job Code: AUN

<0,1

<0,1

Avail. P

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

0,5

NH4-N

<0,1

4,9

1,6

TKN

240

8

TOC"

• Total Organic Carbon

Standard Nutrient Panel

Other Analyses and Calculations

WP-019

Sample 10

WP-020

EAIleAlJN3,XlSPage 3 of3

Sources: Naturally Ocx::uning Biodegradation as a Remedial Action Option for Soil Contamination: Interim Guidance (Revi:sed), 1994.

I~ilu aioremediation: When Does ~ Wor1<?, B, Rittman, Ed" National Academy at Sdences, 1993, p 117,

= Estimated % organic matter - See Methods.

- =TOIaJ Organic Ni1rogen (C3k:ulaIed as Total Kjeldahl Nitrogen (TKN) minUs ammonium nitrogen).

NR = Not requastsd,

nfa = Not applicable.

I
------------:~---------- ;I

I
I
I



ParameterslMethod Numbers for Analysis- - - - - ------i Chain of Custody Record
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TeiophonQ: (410) 771-4820
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EALaba
Accesalon
Number

Report Dellverables:
1 2 3 4 0 E

EDD:Yes/No
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:.;,
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~me as results

On ice? 0 Yes, 0 No

1.1{ 2
Chaln-of-Custody

Send invoice 10:

Nome _
Company _
Address ...:.. _
City state _ Z1p _
Phone Fox _

>( )( X
)( ~ X-
X 'l< X

X >(1)(
-

X )( X
)( )<. ><
X >< X.

)< X K'
Sampie condiiion upon arrivai:

x

>(

x

x
)(

10 ~.Jt) AM

Nome 1'1

Compan
Address a.L~~p.4J1-<l.!J.-~l!;;:!I!!~==--=:7"""Clty- .- - •

Phone 17"1/ )U-C6/
If,' ,

The FaradayCenter
2800 S, FIsh Hatchery Rd.
Madison. WI 53711
(608)27lHl9l!O
Fax (608)273-6989

BioRenewal
Technologies, Inc.

lJIIS&.FF~'. I(~) I (#)

J" '5 I3: Sample "' "'I ~i Additional~ m ...
Sample 10 '. Time

m ._ 0
Date en CJ depth .., > U comments

2
2-
-
Z-
2.
-
I
-
2
-z
-
2

I II

IComments:

:2~

• "available. a sample of free product Is preferred for use as the carbon source for enumerating the degrader
microbial populations, Frsa product Includad? 0 yas 0 No

Contact person tv,f (u,J·reP.lllrsamPler -Lei ~er
,projectnameV'fsJ) /:,~IhrA2 Project# 29ft::} O,"Jf. )'~
Project location . 1.;851> < fI1,,,'/1(

, I . (City) (slate)

Site confamlnant * JI'- t: ~e k.::>Je.ttc ,.f;fecYJMY)
(Used In leal lor degrader microbial populations, give ratios If appflcable. e.g. 50:50, gasoline:diese~-

.•,
"~to

~"!:
... "i

/~'§~
'" '

.-o~_op_ ____ _an~Re~op"- _ _ _ _ _ Pin~Ple_ -



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

Sample condition upon arrival:

Chaln-of-Custody

On ice? 0 Yes, 0 No

Comments:
Da~zvq" ~rr-.tJ(,)
Daleltimel

(,() B (#)

,- I ;c II Sample
CI) J!l (l) Additional~ <II -

Time I ell Cl ,depth ~ :> 8 comments

~H 2 I YI K
~H 2.1 I I XI X

If ;).1 I I xl ><

Contact persontrf Kmv Sampler t::'vrt Krrr V .'&"",,"•.I~"''''''~,'"h'~
Project name A.J/l,rP &.. , WM Project # 1Jf 16',:)a 3 fc J.{.1/lz;Mi4"FmM~3\1~,",&;
Project location 'I.dlS f) < PIli( r'tl e

, (Cily) (state,

Site contaminant' TP_-.,,--"'S'-:- ------:
(Used in lest fordogrodor microbial poplJations, give ratios napjllicable. e,g, 50150. gasolineldiesel)

* If available, asample of free product is preferred for use as the carbon source for enumerating the degrader
microbial populations, Free producllncluded? 0 yes 0 No

Name-- _
Company _
Address _

City Slate_ Zlp _
Phone Fax _

"'~
"~~,
.(~~

<--

~<~Y~~I'I'I"11
BioRenewal
Technologies. Inc.

The Faraday Center
2800 S. FIsh Hatchery Rd,
Madison. WI 53711
(608)27~980

Fox (608)273-6989

~

$end Invoice 10: o Same as results

Whne - OrIginal Copy Canary - BloRenewal Copy Pink - Sompler COpy



NumbEIr: 1414
Date: Sep 5, 1996

BloRenewal Technologies. Inc.
The Faraday Center
2800 South Rsh Hatchery Road
Madison, WI 53711-5368

Sold to:

EA Engineering, Science & Tech
3 Washington Center
Newburgh, NY 12550

I
-In\loice I

I
I
I
I

EAEOSP

18.00

18.00

18.00
18.00

Ml000

Nl000

N2010
N2020
Z5000

Comparative enumeration assay - total and degrader
populations at ambient atmosphere
Standard nutrients panel - Groundwater sample
including NH3.TKN. TON (caled). TOC.
ortho-phosphate. C:N & C:P ratios (calcd). pH
Nitrate - N groundwater sample
Sulfate - sulfur groundwater sample
Shipping-Sampiing 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.

150.01l

65.00

12.00
12.00

1
··1

SaJesTax
Total Invoice amount

Amount received with invoice
Thank you for selecting BloRenewal.

Total

Questions regarding this Invoice? Phone 608/276-8980 or Fax 608/273-6989

$4.327.50 I
0.00

$4,327.50 1

I



The Faraday Center. 2800 South Fish Hatchery Rd • Mad~an. WI 53711. (608) 276-8980. Fax: (608) 273-6989

Sincerely,

A~-e:.zz:
Wm. Allen Price IT
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 inthe 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
Technologies, Inc.

NOTICE: Tbis fgcsimile is intended only for the
addressee shown below god mgy contain
confidential or privileged information. If the
recipient of this material is not the intended
recipient or jf you have received this
transmission in error. please notify us
immediately by telephone and relum the
original material to BioRenewal Technologies
at the below address via U.S. Postal Service.
Thank you for your cooperation.

re: BioRenewal Job Code: BDV

If there is a problem with this transmission.
piease cali (608) 276-8980

Allen Price
BioRenewal Technologies, Inc.
608/276-8980
608/ 273-6989

1/7/97
7

Analytical results
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Chain-of-custody

Facsimile Cover S'Jfte~-::;-;;;;;;-;;;;;;::::---1
I C:EiVED

Mike Battle i
EA Engineering JAN 1 -1 1997
914/565-8100
914/565-82nr [nl""'''l. Sm,,,. I T"'noloO.I",.

,. Nl?w~ur~n. NY 12550

To:
Company:
Phone:
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Date:
Pages (inc!
cover):
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BDV (Part 1 of 3)

Job Code: IBDV (Part 1 of 3)
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Date of this report
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Assay condi1ions

BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

Site Information
Site Name Fuel Farm
Location Brunswick, ME
Consultant EA Engineering
Proj. Contact Mike Bailie
Project Ref 10 #29S0035 3S9S
Contaminant kerosene

Section I - Microbial Data Summary

Groundwater Samples
Total populations

samplelD Mean Low High

WPOOl 4.4E+OS 3.8E+OS 5.0E+OS

WP002 5.9E+05 5.2E+05 S.7E+05

WP003 3.4E+OS 2.9E+OS 4.0E+OS

WP004 7.3E+04 S.SE+04 8.2E+04

WP005 1.3E+05 1.2E+05 1.4E+05

WPOOS 5.5E+05 4.8E+05 S.4E+05

WP007 4.1E+OS 3.5E+OS 4.SE+OS

WP008 7.7E+04 7.4E+04 8.0E+04

Groundwater Samples
Degrader popUlations

samplelD Mean Low High

WPOOl 1.1 E+05 8.3E+04 1.4E+05

WP002 3.SE+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.lE+04

WP005 2.7E+04 2.2E+04 3.2E+04

WPOOS 5.8E+04 5.1E+04 S.5E+04

WP007 1.2E+05 1.1E+05 1.3E+05

WP008 1.3E+04 1.2E+04 1.4E+04

Page 1 of 2

• cfulmi = colony formmg unitS per mi of groundwater

- DOF.. Degrees of freedom is number of repfieates minus one. This parame1er is used 1n calwiation of 95% confideoo~ intervals.

Degrader Media Temp. Growth DOF- Percent

samplelD carbon source % carbon (vlv) (calclus) Conditions Total Degrader Degraders

WPOOl 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 10/0
WP004 kerosene 1.0 22 Aerobic 4 4 14%
WP005 kerosene 1.0 22 Aerobic 4 4 21%
WPOOS 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%



Other Analyses and Calculations I ii!l!lTOC DTKN • NH4·N D Avail. P

% Organic" calculated Ratios SUlfate Nitrate Avail. Total CEC
Sample 10 Matter TON- C:N C:P pH (as 504) (as N) K Fe meqll00g

WPOOl nla 49.2 1 nla 6.2 170 10.0 NR NR NR

WP002 nla 7.7 4 nla 6.2 25 7.0 NR NR NR

WP003 nla 28.4 1 nla 6.0 42 5.5 NR NR NR

WP004 nla 0.5 44 nla 5.7 75 5.0 NR NR NR

WP005 nla 10.6 2 nla 5.6 20 8.7 NR NR NR

WP006 nla 14.5 2 nla 5.6 43 4.5 NR NR NR

WP007 nla 5.3 7 nla 5.8 100 5.2 NR NR NR

WP008 nla 1.2 16 nla 6.0 140 9.5 NR NR NR

Page 2 012

.. '" Esllmated % organic maner· See Me1hods.

... .. Total Organic Nitrogen (Calculated as Total Kjeldahl Nitrogen (TKN) minus ammonium nitrogen).

NR '" Not requested.

~~.~..~~.~p.!~~.~:._._. __ ._._._. __ _. __

EAl01BDVJQ.S
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Job Code: BOV (Part 1 01 3)
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All results reported as parts per million (ppm) unless otherwise Indicated.
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BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

WP005

WP008
.. Total Organic Carbon

WP006

WP007

WP004

WP002

WP003

WPOOl

Sample 10

Standard Nutrient Panel

Section II • Nutrient Conditions
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BDV (Part 2 of 3)
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Job Code: 18DV (Part 2 of 3)

Date received
Date of this report
BioRenewal Job Gode
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Assay conditions

BioRenewal Technologies, Inc.
Bio-Analytical Suminary Report

Site Information
Site Name Fuel Farm
Location Brunswick, ME
Consultant EA Engineering
Proj. Gontact 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

WPOll 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.lE+04 1.3E+04

WP010 1.3E+04 1.0E+04 1.7E+04

WPOll 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

Page 1 of 2

.. cfulml "" colony fomung unItS per ml of groundwater

- DOF s Degrees of freedom is number of replicates minus one. This parame1er is used in calaJlmion of 950/0 confidence intervals.

Degrader Media Tomp. GroW1ll DOF- Percent

sample 10 carbon source .,. carbon IV"') (Celclu5) Conditions Total Degrader Degraders

WP009 kerosene 1.0 22 Aerobic 4 4 7%

WP010 kerosene 1.0 22 Aerobic 3 4 17%
WPOll 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 50/0
WP018 kerosene 1.0 22 Aerobic 4 4 15%



-----------------'-
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Sources: Naturally OcaJrring Biodegradalion 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.

• :: Estimaled % organic maner' See Methods.

... '" Total Organic Nitrogen (Calcula1ed as Total Kjeldahl Ni1rogen (TKN) minus ammonium ni1rogen).

NR:: Not requested.

nla = N01 applicable.

Job Code: BOV (Part 2 of 3)
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WP009
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Other Analyses and Calculations

BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

WP018

WP013

WP015

• Total Organic Carbon

WP014

WP012

WPOll

WP010

WP009

Sample 10

Standard Nutrient Panel

Section II - Nutrient Conditions
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Groundwater Samples
Degrader populations Low and high indicate 95% confidence range
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BDV (Part 3 of 3)

Job Code: BDV (Part 3 of 3)
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BioRenewal Technologies, Inc.
Bio-Analytical Summary Report

WP020

samplelD

Assay conditions

Page 1 of 2

Site Information
Site Name Fuel Farm
Location Brunswick. ME
Consultant EA Engineering
Proj. Contact Mike Battle
Project Ref ID #2960035 3696
Contaminant kerosene

samplelD Mean Low High

WP019 1.5E+06 1.4E+06 1.6E+06

WP020 6.0E+05 5.3E+05 6.7E+05

WPXDl 9.0E+05 8.1E+05 9.9E+05

Section I • Microbial Data Summary

Groundwater Samples
Total populations

.. cfu/ml '" colony fanmng uni1s per mt of groundwaler

- OOF '" Degrees of freedom is number of replicates minus one. This parameter is used in calaJiation of 95% confidencEl in1ervals.

Degrader Media Temp. Growth OOF- Percent

samplelD Carbon source % Carbon (Vtv) (C8lclus) Condlllons Total Degrade, Dearaders

WP019 kerosene 1.0 22 Aerobic 4 4 40/0
WP020 kerosene 1.0 22 Aerobic 4 4 9%
WPXDl kerosene 1.0 22 Aerobic 4 4 60/0

.



other Analyses and Calculations I ~TOC DTKN • NH4-N D Avail. P

% Organic· calculated Ratios Sulfate Nitrate Avail. Total CEC
sample 10 Matter TON- C:N C:P pH (as 504) (as NI K Fe mogl1oOg

WP019 nla 5.0 5 nla 5.7 30 5.5 NR NR NR

WP020 nla 1.0 6 nla 6.0 140 8.0 NR NR NR

WPXDl nla 14.7 1 nla 5.7 140 7.0 NR NR NR

/

EA301 BOVAS

10000 100000

Job Code: BOV (Part 3 of 3)

Log ppm

100 100010o
Avail P

All results reponed as parts per million (ppm) unless otherwise Indicated.

NH4·NTKNTOC'

BioRenewal Technologies, Inc.
Bio-Ana/ytical Summary Report
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• "" Es1imated % organic matter· See Me1hods.

.... ::: TotaJ Organic Nitrogen (Calculated as To1a1 Kjeldahl Nitrogen (TKN) minus ammonium nitrogen).

NR "" No1 roquested.

nla '" No1 applicable.

• Total Organic Carbon

sample 10

Standard Nutrient Panel

Section II - Nutrient Conditions
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(Used in test for degrader microbial populations, give ratios if applicable, e.g. 50:50, gasoline:ditlsel)

• 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
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Technologies, Inc.

The Faraday Center
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Madison. WI 53711
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microbial populations. Free product included? 0 yes 0 No

-

"-,f·

Whne -Original COpy Canary - BIORenl,.., .."al Copy Pink - Sampler Copy



Site contaminant * TP-5{u5e 1<-t'Y05"~I'< I~V"~fS~I'r)
(Used in lest 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 population•. Free product included? 0 yes 0 No

Contact person '(\J\\~e ~*l'f' Sampler50 :1 c..
Project name ~Vf\~Cl<M Project # )..qi.'()O.3.5

Project location B v·\) V\5 1-<." elL \I\Aa\vi 'f'
(Cily)

Iv '~l'I~! t'J 1.350o ' , JQcr,i'1" 'I"

\,v fo 19'i;1li~ ~ /tfoo

Chain-at-Custody

I
I

y IXm
~

x
Il. N CI.

,'X, X ... I "~lCW~

)(

X
T

)(

X
)<

')(

. ReqiJested 'onarySes(V)
,', \ .

'" Q:
If,-- i" ....... tl
co '" ~~

"t" ~ J'gi;-
c:: Jd i{;s
g I 'e ::::/" .•~. B- § "B " ...~
EJ;:Q.·~~'"'lie -liB -E;

.fl/§ 188 Eg
.f 10 E §.S/ ~.f::
-/ lil-l!f!. "",.!,! E", 0>'"

Q. .Q cu~ _Q)

E e "2~g '~i' _
o j~ tt1~_ ~'ii;

() t!'.1i{J ii5~ 'IS. Q. 0

(stale)

V\A.c...

3(/1(.,

(,() , (#)

'0 :t Sample l!! ~ I ~ i Additional
rJ) Cl depth ~ > () comments

'f. (., f+ 2.
y.. (o.ft 1

'i 10 f-t 1.
')( bFl .;l,

TimeDate

."~{t~}~O

.UIb'>.'USBjfi;
,".~:'~~~n/~rf1~\Sample ID

odO
l.>,)P)(D I
locl)( ;;,

N 11$B-Fr-()~

',.,

I

~:d:¥

R~:~by:
- ~~(~

i!J:)./'/h

Dateltime:

!)Hi1f.:>
•DateltiJl'e:J

/2/,- /a '-

/50()

/E;!zo

Comments: Sample condition upon arrival:

On ice? ~es, 0 No

~Same as results

...
BioRenewal
Technologies. Inc;

The FaradayCenter
2800 S. Fish Hatchery Rd.
Madison. WI 53711
(608'271Hl980
Fax (608'273-6989

, ,
Send results to:

Name fV\\~-e £?'ofik
compan~5:.t; f-h~J;r'''8
Addre~ ~ '13 hi 'c- L-eV\+"C
City JUJ~h State fJr ~f,;l$"iO
Phone~ -5t5 /00 Fax 9/7-5 .;03

Send Invoice to:

Name _

Company-------------
Address _
City State__ Zip-__
Phone Fax _

WMe - Original Copy Canary _8ioRenewai Copy f'nk - Sampler COpy-------------------



..•d,OO
228,00

25.83

2,850,00

1,235.00

$4,566.83

0.00

1678,
Jan 7, 1997

Total

Number:
Date:

Invoice

JAN 14 b:-;;

RECEIVED

£A !nIian'inr. Scltaca, &T._OU, Inc.
-1IIfI, IT 12551

Comparative enum~r~tic;' a£~ . . -'".-til"!" total and

degrader populat,oo'
Standard nutrients;, .

NH3,TKN. TON (calcd). TOC, <.In,_ c

C:P ratios (calcd). 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 Banle. BioRenewal conatct is W. Allen Price.
Job code is BOV.

N1000

N2010
N2020

Z5000

M1000

19,00

19.00

19.00

19.00

EA Engineering, Science & Tech
3 Washington Center
Attn Accts Payable
Newburgh, NY 12550

Sold to:

Questions regarding this Invoice? Phone 6081276-8980 or Fax 6081273-6989 .

TIle Faraday Center
2800 South Fish Hatchery Road
Madison, WI 53711-5368

BloRenewal Technologies. Inc.I
I
I
I
I
I
IP··.~C~b~l:i~tb~m~e~t~i~bl,m,'••II~~~~~••U••II_1]

I~~-

1~~__~'a~n~iitY~/~'fl"!·Ii~~;;[~~~~~~~~~i;iiil •.·.'.·i·ioi'···~~itip~h~;be!·"·i;'i;IHi!"i••;I.i:xtei'ti?i?h~·s~19~!rlc'i'I'!
I
I
I
I
I
I
I
Il.------I---------'-------------L----I-------'---l

Sales Tax
Total Invoice amountI Amount received with Invoice

Thank you for selecting BloRenewal.

I
I
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Appendix E

Methodology and Results



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 Total BTEX
Sample (J.'gfL) (J.'gfL) (J.'gfL) CJ.'gfL) CJ.'gfL) (J.'gfL)

WP-I <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 2404 10.2 50.8

WP-5 1404 410 353 585 454 1,816

WP-6 2.1 3.5 2.1 lOA 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 6204 20.8 5504 28.2 201

WP-li 61.6 667 239 409 112 1,489

WP-II DUP 58.7 714 221 396 III 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 15.8 104 4.3 1.8 27.6

WP-18 <1.0 5.9 <1.0 2.6 104 9.9

WP-19 205 <1.0 <1.0 104 <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 etbylbenzene.
BTEX = Benzene, toluene, etbylbenzene, and total xylenes.

I
I
I
I
I
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EA Engineering, Science, and Technology

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine
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Appendix F

Field Record of Biosparging
System Operations Forms
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1:4" EA ENOINIE£l'tIHO.

SCIENce.ANO
TECHNOLOGY, INC.

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

EA Personnel: C~V Date: ~ti~'1 ITime: j Ljl,

Weather: Main Gauge (Pressure/F1owrremp.): 1 iOl f I"""

Pressure Flowrate F1D1VH PID1VH Comments
Location (psi) (efm) (PPm..) (PPm..)

SVE-l ,J' O.~ . t", ,C 0 I.;",

SVE-2 S\. \..:\ Cr) . ~\ •.~. it l.A~

SVE-3 o,J ~' "r~

SVE-4 l<.\ I (' ",j . r),""'\.,l:~, .- h ,\,
~

SVE-5 ., , \) ..,J - (',,.\"Ll:~c ". "'.It....
L"~~ 1

SVE-6 '..( t.I (loV - SJf< '._, \ ",.-\"-<.- If\. ··r,
10.,;"'; -

SVE-7
,

~r,) l ~ ........ ~

SVE-8 .-.J tJ ON >\-. ...

SVE-9 ." ,., Q(~

SVE-IO '\I U ~ i;'f'

SVE-ll '; l· ,,\- ON c \.1., l.· ., \-. .\t

SVE-12 ~\" l..* ClN ~k>..-. .- \"'..h_

SVE-13 ~l:,,1- t ({.N

SVE-14 . Yo .. "\.\

SVE-15 '(,(1 Cl~
SVE-16 I~""l () oJ I.j;_ .• l~c

SVE-17 'l'Ci " rJ I ,,-T,y ~ (,' .
SVE-18 tJQ ()~f I") / _ l-.. I..

EA 5120 0794-4

Page 10f2



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

EA Personnel: <,~.j Date: 8i 1(,/';"1 ITime: I b")/)

Western (Pressure/FlowlTemp.): Eastern (Pressure/FlowlTemp.): J..lO (Ff"\-

Pressure F10wrate F1DTYH PIDTYH Comments
Location (psi) (cfm) (ppm.,) (ppm.,)

AAS-I '.,i A C·,,€"

AAS-2 , lip r. f'C-
",.

AAS-3 ~J!A \,~~.

AAS-4 "1l' ,.,r-J

AAS-5 ">, tillr\ ov
AAS-6 ~() n ...)

AAS-7 C\s ON
AAS-8 , (-VI", D';f

AAS-9 (J fA (5~

AAS-IO (VI,', G(~

AAS-ll ~ ...,1'0

AAS-12 5 c"t r;.,J

AAS-13 50. 0\0,.)

AAS-14

AAS-15

AAS-16

AAS-!7

AAS-18 .
EA 5120 0794-4

Page 2 of2
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Page lof2

EA 5120 0794-4 (

F10wrate F1DlVH PIDTVH Comments
(cfm) (ppm,,) (ppm,,)

-

Pressure
(psi)

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

/J.f< fl[t @ Itt Jfe. 1Ic!'vAi7

Location

SVE-Il

SVE-13

SVE·9

SVE-8

SVE-12

SVE-IO

SVE-5

SVE4

SVE-l

SVE-2

SVE-3

SVE-18

SVE-15

SVE-7

SVE-6

SVE·17

SVE-16

. SVE-14

" <. : 0" J lyJ U"'1 C ; '.J'

EA Personnel: f1C f}// Date: ~/1/1{ ITime: 10: Oc:J

Weather: S..dlrlt(, If,,! l/ Ii 7YF Main Gauge (Pressure/F1owrremp,): 1//1

1i4
~ EA eNOINEERING,

SClf"NCE,AND
TECHNOLOGY, INC.

I
I
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATJ[ONS
Brunswick Naval Air Station Fuel Farm Biosparging SystE!m

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

Comments

o (J

I EA 5120 0794-4 J

Page 2 of2

- L /I i.3:;-
- 0, 72 d.7tt

- S122 f.()Q

- - 0.22
- :J .J!I 0.0(,

IJA III 0.43

Flowrate FIDTVH PID1VH
(cfm) (ppm,.) (ppm.,)

'"q~ ('21 4-2.4

Pressure
(psi)

-

II
1{.5

AAS-7

AAS-9

AAS-6

AAS-5

AAS-4

AAS-IO

AAS-1

Location

AAS-3

- r~C' Cy~-" (' ,~,!-' -
I~ \./,-111\..

AAS-2

AAS-8

AAS-12

AAS-ll

AAS-13

AAS-16

AAS-14

AAS-15

AAS-18

AAS-17

EA Personnel: M MC Date: ~f 1/11 I Time: 1/) : ,:/0

Western (Pressure/F1owrremp.): t.5b, /210"'" Eastern (Pressure/F1owrremp.): 't.O/.I' />3:btFr1



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

1:4;; EA ENQINEERING,

SCIE""CE.... ND
TECHNOLOGY, INC.

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

EA Personnel: flOC Dale: ~/I4/f6 I Time: /'3. 6 0

Weather: ~"''' 1/ I3r&:;u iJ irYf Main Gauge (Pressure/Flowrremp.):
I I

Pressure F10wrale FIDlVH PIDlVH Comments
Localion (psi) (cfm) (ppm,,) (ppm,,)

SVE-l - - IJD 41A
SVE-2 V 1-1, ,~ JJ{) 1_10/0l<e~

SVE-3
1/ I·k 'b 7.20 4.40!d

Ye..s sJ i-f I.J/) ~ '/1SVE-4 , bel
SVE-5 XeS Sv,. il\Ll S,Jb J/JA
SVE-6 - .Q (J IJJ) 5-l0
SVE-7 - - AJ(} U,J
SVE-8 - - AID MA
SVE-9 - - ~/O ')1- 4
SVE-IO - - [{S- 32.-4
SVE-ll - - 5'70 33.2./

SVE-12 - - J-/'l. 4t. ~
SVE-13 ~ SIr ht 'J 7-/4 /q f
SVE-14 YeS Hr 2 ~l. 450

SVE·15 Ves Hr 44·4 {lO
SVE-16 Yes i ~ '6" r 6',:>0
SVE-17 Yes f \ AID !JD
SVE-18 ~e-s ..sIr ht T3 44.iJk._

EA 5120 0794-4

Page 1 of 2



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

IJ....::::EA.:..:P~er::;so:::nn:::::el~:----!.f1~{J....::{:...._ +=D:::ate::..:--::.eP.:....:..../!!4lL..!..!,r.£-£--I.I....:.T~im:::.:e:-..l./~
Western (Pressure/AowlTemp.): Eastern (Pressure/AowITemp.)::=.:JI

Pressure Aowrate FIDTVH PlDlVII Comments
Location (psi) (cfm) (ppm,,) (ppm,,)

AAS-l - - Ii//) 42.b
AAS-2 V-u SbH uD ;fJJL 3t,1..
AAS-3 - !1 7cJC] 1'4.2

..i
"'~C; 4~oo '?JiAAS-4 \e5

y(S ',- 23.) 2PJAAS-5 N'1>

AAS-6 Yv- :>(00 lItO 72.3
AAS-7 Ve-r ~I i~ l IJIJ SZ.i
AAS-8 \ -e.S N£LO 1.40 It!). '-

AAS-9 ~ IVIO.O ~JO /'3/7
AAS-IO Yes S I<-a ht 'to,l 2f.)

AAS-ll - ~ 10,£ 30J
AAS-12 Ycf" ,....45" 17(J "y}{,

AAS-13 - - IJp -;'2..0

AAS-14 Y-6 Sb It '~2 'i~2

AAS-15 '0 .site Lt 3~% t-~o

AAS-16 ~(.S sha l-\- ;>7-01:' ~ao
AAS-17 - ..., w '7(.. 9
AAS-18 - - 1Jf) >4..'i

EA 5120 0794-4

Page 2 of2
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;'

{) tiI/i

Page 10f2

EAS12007~

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

BA I'crsOMcl: Olio; - 1'1 (0 I TiIIlc:

Weather:~S" ~(.( ,,'111 :J:, IA.",;,.J Main Gauge (~&SUJ'e/J'IIlW/Tcmp,): :i iJlS - ~i q
;v

~.,"

Pressure Flowratc I'lDT"H PlP'MI Commcms
~atloD (psi) (cfm) <pPlll.,) (PPm,)

Svp..] - - I,)
SVIl-2 Ve...5'- - '--
SVE-3 y~>..S ,~ - 10, \

"<i,../ _ ~ -"'£
SVE-4 -. 'I J

SVE-S yV' ..... ......-
SVE·6 '- ¥~S - ], J.. ~~....J.i tl.~ ...,rJ4' ,..

~'1 - ;A#JIJSVE·7 -
SVE·a - --- - 1" w"..J.cr

SVB-9 - YO-! - l.(~ \;-J ",A e(0

SVE·IO loCi, (4 - l' .,.-~.r ~ ~ cA.. /t- U&lfuf! ~~<

- 5"1,7 - .1/ l ,
lJ..... 1+-SVE·11 .) we, t/ III

SVE'12 - ~1\1 \. q ..- - . - --. -

SVE-13 - iHo /00
SVIl--14 ? I U/o:, 'ito ~i1-b\> /..0 \'Q.. ;-\ i...(.. - noi-...;"" ;". ;f~ r;•

~.J, io .. 7 ~,~ -SVE-IS ?O.';L 1"Vl d 0"'-1. eQ ...."O\kel<!

SV!·HI r1te.,l ~q, ~ ll,~

SVll-17 I'1d - -
~r...tR - <\0, ~ -

I
I
I-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



If-=EA::,.P:.,:e:::;f&Olllle:::::;;I;.;.: -+~Dato: f J?A/1 (;. ITime:

W~lern (Preuurc/FIowlTemp.): ElI8tem lPreS;lIfCJFlowlTemp.): " Psi ~ S~ c ~ V1"1

Pft.CCl1re Flowrale PIDTVH PJl)1'VH ConUlWlIs
'«alion (psi) MIll) (ppm,) (ppm,)

AAS·I - 't.r;- Ip'IrbJ c.... .._. sL~, f'1c.,.) - (,..J~~u·
AAS-2 ~troO\.'1 - - (;.)\.." ~~~ -~\{.j ~.r w....L r

AAS·3 ,;.t..~.~ S!&,l 15"(:)
...A5-4 . i;S- bSJ "1,:1-
AAS·S q~ ~ ;0 1 0

S,\ ~\q
..

......-.....MS·6 - I(JO +....

Mg.7 . IsJ ..·V1q - ;)..$ \b
.-.

~ --MS·8

MS·9 - '1. c{
_.

......S·IO -- Icf.1 -
AAS·1l - 1, \ /'

AA5·12 I. 0'.) -- -
- - -AAS·13

MS·14 ). 30 ~.J. ,-

AhS-1S - a 1fJ 3'11""
MS-16 -- a'B ~ 31 )

MS-17 -' - /"

AAS·18 -- - .....

I
I

'.
•
I
I
I
I
I
I
I
I
I
I

•
/"

I
I
I

Wd6v:fe 9661-1c-88

r

Page 2 of2

EA SI20 0794-4

i

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

c0'd



-----------------.

* M -.u- C.•\& """~ .. '0 t • \::.e.... \.:. .. l \- n ..t .r..... crt\l ...~ i\Y
~ AAS-\":l- A;,. \.ltw''"'J v...\ \ow.. \....\l ~ ...u... "\o~.

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

Ii4 lOA ENllIINEERIHO.

SC~"'C•• "''''D
nCHNOLOlllY.IMC.

EA Personnel: c.:sV ~"f Date: , luI f{c. Time: I Co : 00
Weather: C.A ... .I ... ~S'( Main Gauge (Pressure/FiowlTemp.): 4. 0 "t" J, j l't~' ~

b_... II ~- ,,' "t. : ~.t!r.,.~ ~ Lt·_ u_" ••• IJ. • A,A

Pressure Flowrate ADlVH PIDlVH C~rnr;n:
Location (psi) (cfm) (ppm,.> (ppm,,) C. \-\~ r .0,,-

SVE-l - - Let n.o r,. n I. I I ~. '1 OQ;"
SVE-2 . - 0.1- (). () r,. (, flO 1,,, G~

mJ3 . - I~. It- O.~ 0.(7 LI IQ.b O~"
S'!.'-J - 3. , 0.0 o.u G.o .;z,.o.'l O~~ -
~~ - - I~~ l't, ~tt r'J,CI I. I I ~.:J. oW
sVE-'l- - - ~) ltt.q, 0.1'> D./) olO.a O~

SVE-7 - - 0.0 0.1) eJ.6 1'\ ') 2.0.:: 0«
SVE-8 - - 3.b v.f'l U.O (. r> .t8.q O~

SVE-9 - - 'J..S' I 0.0 v.tl f\.O 2.<. e oa--
SVE-IO - - l.~ ~.() O.C! 0.0 .:20.~ O~

SVE-Il - - 1-q.'t D.3 f\ .1 ".t. ~.9 O~

SVE-12 - - 3't'.o ~ .1 (). I (>..1 UJ. Cj O~

SVE-13 - - I05J.6 1~'1 I~~. 2..1 1-D.~ OJ;~

SVE-14 - - .1.'t':f ><10 s.) 1I~ Of-f
SVE-15 '(.J '<4~ '58'\, loOn. 0.6 U.CJ 13. ~

'"
Q. .. ~

SVE-16 .. - II ).. b to 0.0 0.0 ~.,~ t "04. Pr,JJ ...
~-17 1'u '(e.J (l.O 0. 0 0.0 0.0 :24.' ON
SVE-18 - - J.·t 0. 0 0·0 .:J. :t- 11.'1 ~
~"t-C .. ~ tl.o 0.0 0.0 (). (J ~.f o"'"~
') 'If. _ lo .. - 0.0 0.0 n.D J.O.~ o~\).0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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EA 5120 0794-4

Page 2 of2

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging Systl~m

//-,/'/7," vV'

tJY, i(ff J-IZcP/fll Time:
_A

EA Personnel: Date: " V

Wtst8Al.(Pressure/Flow/Temp.): S".:JA~: /7$:JCkl ElI!!llRl (Pressure/Flowrremp.): Of~

'C/ A ISc7 ',c '-(IS
f1!J Irt.

Pressure Flowrate TVH ' Comments
Location (psi) (efm) (ppm) "H4 c...'-U.. 0 ...<:...

- - O·f'1,0 0 0 2-1. C OF/-AAS-I r
AAS-2 ..- - :J/t t)·6 0,0 0. '] 1 :J .(, r7Ff /tJ'J

I
AAS-3 !

,
AAS-4 I

't~ y&. ,2"t;- 00 0 I I' '2.. 1'1 . {,
i

(')tY (14""," ~AAS-5 I I
AAS-6 ~ ~ ,}-''13 0) 0 o '2- Y--ob ih--- (f2'1y~
AAS-7 ~ '1..u-> \~.( <>" 0 f:;'h 2-b 'l. 91

AAS-8
~ ~~ '0 0 0 h .q- 6/ .,...--"......

- t-~ D 0 0 <z..vj fr !.--
AAS-9 -
AAS-IO - 11+ 0 0 { ro';' I %3 .rH---~ -- I~l- I"20.~ i ~AAS-ll 0 3 Q.<z..-

AAS-12 .....--- .-- 2=t "'0 o '7 e-{ 20'2- flt-
AAS-13 - - 5~ 0 J ., o '4- ~'I/- oii·

- -- ~ cp,.~ O'S I I ''?> ~'3 ~ r1i1r-AAS-14

AAS-15 ~ - ( .14/ t1~ -;;-90 ! -:{.2.- [ { '2. ~+~ ~I

\\'~ ~~
I

AAS-16 - - ?to I L, • "2-- 11A';'

",..p.wfS-17 - .....- '3"'1 -b (Y 3 . 1- ( :J- '-::J- t!~
AAS-18

~ --- {) D I:>
, (, I ~ ").- I /rti/

I V
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&17 E~ EHGrhEERING.

SCIENCE, AHO

teCHNOLOGY. INC

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

EA Personnel;'S 'Ie:. Date: 'i/}/I111 ITime: 8=0
Weather: 2'1." H", Main Gauge (Pressure/How/Temp.):,) (;. ~ .- j:Lc<~.:z.

Pressure Flowrate ADlVH PIDTVH Comments'
Location (psi) (cfm) (ppm.,) (ppm.,) { 14. (,,", 0 ,~,;, J/n

- - ,,-' ......,
miD co ,~ljl dl,LjSVE-l j c, !I , •

/1'c:cl.. '- - 06·0 00,0 !&~OSVE-2

SVE-3 /.( <:-<' v· - -- ce 0 c cc I~~,~.,

SVE-4 L..;. .-, f. 3 I ~';:" ,:'r 06· I (; 0 ,0 :.:::IJ ,'1v, , ' ........ _

SVE-5 LO-lJ - (-10.0 : ('.0 \0 id3.'::' I--,IV, .:) ,

007" ::lSVE-6 -.. . ). q 00,0 I 0('\,0

SVE-7 -- - - .),0 l Oc: ,0 00'0 ~ 1./

SVE-8
_. - 116/ 17 i 2 bO,O /)0,0 ,,':;:>/,O

----- -- 3'21,/~ 10~O DO,O 00,0 ~.~SVE-9

SVE-IO
~ - /1 L.f 3c1Y 1001 I (10,0 ;;(1.6

SVE-Il -. - llO'i <410,8 CD ' I (}" 0 ~, 1:,~ II \ ,

SVE-12 ,.-- --- 5'15 'i'8 C>O .::2 001 I .;)0,-'

SVE-13 !~ D i .IY"lo Sl~ '::,~ .0 I.f . I 15.1
SVE-14 (\ / ~ Q .C!ftlo 738 10 ~. I 5. '-I 5.a
SVE-15 "ilkI') ;oJ,' £"~.tJ 15.DO D~.~ Od,() ';r,,7
SVE-16 \Ie,) i ( () 51, /cLf no, (; (10,0 ,:); ,g

.1
4f'ii~" {7,O :l OJ, 0 (JO,O ~,CJSVE-17 \' t '. Lc ,~

SVE-18 ':;/9'-1 3i/5,) o t'.O I . LI 1'/.'"
EA SI20 07944

Page 1 of 2

i.-



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

EA Personnel: S '{C- Oate: 't/3/~(, ] Time: \? ':'0

Western (Pressure/FJowlTemp.): Eastern (Pressure/FJow/Temp.):j,Sb <_.\V'1 4 .

Pressure FJowrate FJDTVH PIDTVH Comments
Location (psi) (cfm) (ppm,,) (ppm,,) Cr+ ... ( 0. () -, 0., /Of~

AAS-l /jt:<", i - ---. 0:>0 OO~.o Icl ( ,CI

AAS-2 .), 0 ~ - t;o.O loo,a .) 1'1'
AAS-3 1-1••. ~ - ooOiO(J ·5 :.Jli iJ,

-." 'J ,'j, 'j-,:)• - bo ·0 :0 0, 'l ;)/·lAAS-4 \i ,,-, ':;; -J.., )

i4q:~l J ;J" l iI ~ l' oc ~-! 1,3, ;;:(\,\oAAS-5 I ..) • .J , I·U ir I - - CC,Q i 00,0 ~~'iAAS-6 ~ ell;') 11 i
/ DO,p IOC',5 <90,7AAS-? i~<-<." ',. -'

-- ----,' 00,0 ()0·0 i~9AAS-8

AAS-9 - - 0, /'6 ''3'1;;). 00.0 L:()(j \~.;7(li6

AAS-IO
~" i- I, ;J,lf lP'65 (JO,() ,00·3 ~OIC&

q,iI !J 4,81 Co I I
I

AAS-Il " - - 000 !;2/.0

AAS-12
." , /'-I ' O~ iP 4 3 oc! ~ 100,6 ije,l, ._~vV

AAS-13 O\~ It.{,q (" ~.J (1 (Iodo- DO,O I=<o~- - 6'i)"I Q7,z,1 l.q DO,() ,;;00(,AAS-14 -
AAS-15 --- ---- 3.7't~o 7/J "29 .~"~ 1.;2 ,a.

-- 0 /01.(5 ,.,,~ ·3·~
I

AAS-16 - .~"3.1 It' 1f.. ·O

AAS-I? - - '&~,4(j 7J/.'I1 00.0 b I. (,., t9.2
iJ- - 4,.5~ 55, IS" I) (J (6 0[',7 ;,b,fAAS-18

EA 5120 0?94-4

Page 2 of2
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1i4
~ EA, ENIJINEERING.

SCIENCE. ANIJ

TECHNOLOGY. INC.

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

EA Personnel:
.A \ •• (

Dale: f!Jt;..y? ITime:, ..

Weather: Main Gauge (Pressure/Flow/Temp.):

Pressure Flowrale AD1VH PID1VH Comments
Localion (psi) (cfm) (ppm.) (ppm,,)

J.J <h -/

SVE-l ~/)

SVE-2 S~N>.1~ jc1Oc: I, ~ -
SVE-3

./ rrz- '} --. ~.
SVE-4

IJ d..1 --
SVE-5

_. -
SVE-6 - -
SVE-7 I --- --
SVE-8 S"4.-t~q I~ -- - Sqr>t,e as :sU~ Cf'
SVE-9

~ ..--. - - "'''s.;> .......-~'\ou-i "n:.... Jxo!.!.< ,.. .'\- --.:;
V.:I+ - v(~i.j.·-Y~ C.~/I \.J"~·r cl.,.....:.1A ,; '"J- ...----. " IJ ~ \ ( d.. 7 J

SVE-IO

SVE·ll - - I'1q«,.-, n\c...i ~ "-~ f'<Me.~ <.-"0C)· ~r

SVE-12 't/J"'/.. 1.57
SVE-13 .{- 3% I (p ').

SVE-I4 J.,,% 'IN
SVE-I5 ft-f3 1q\£-/
SVE-I6 n. { I. j

SVE-I7
....., -

SVE-I8 ;Y~t 0 5.cl.
EA 5120 0794-4

Page 10f2



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

EA Personnel: Date: Cf Il:l q([, ] Time:
I

Western (Pressure/FlowlTemp.): Eastern (Pressure/Flow/Temp.):

Pressure Flowrate FIDTVH PIDlVR Comments
Location (psi) (cfm) (ppm.,) (ppm.,)

AAS-1 Ii / I,l -
AAS-2 V Y. - ~

AAS-3 ~ J,.ft~ JLf, ,J

AAS-4 LI, J --
AAS-5 'tC1 1 '1 Oil

AAS-6 SJ.n:: lC7) CJcoj 1.J,,( '-I, I
-, c,r:,'.j - -AAS-7 j~ rC'1C,

J

17 \ (;;AAS-8 ..-

AAS-9 q,~ I, 'f
AAS-IO --- ~ Jd'"J ;l..:l... ~,,,J..fr ()c;"JI. j(r.. I,' ;7(,In

AAS-II ]~~3 d..)C:>

AAS-12 3.Jo J~,7

AAS-13 ].1..'70 i~~

.)~7'f ''fff~ ~95AAS-14

AAS-15 '1;), '8 fo 3:?J
AAS-16 I.f '-I ~Ii! J47
AAS-17 t.(~.... .£

" V
AAS-18 - -

EA 5120 0794-4

Page 2 of2
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E4
~ EA ENGINEERING.

SCIEIOlCE....ND
teCHNOLOGY. INC.

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

EA Personnel: \""1 OL- Date: , .:;,/ A i q, n ITime: /300

Weather: ~(PS-"c..kL<).v
:1"

Main Gauge (Pre~sure/FlowlTemp,): I (""" I j" --lc:o<... t-.
,

Pressure Flowrate AD1VH PID1VH Comments
Location (psi) (cfin) (ppm,,) (ppm,,)

SYE-l u~ ~ 'r(j'7;: if~-: 0

SYE-2 ~ I \ ':0 'JU-'..) J

"

SYE-3
,

S'D ,'l.. . "

!

.3 \:ie, (}
l .~-.

SYE-4 1"
/ t: (;SYE-5 /

SYE-6
"

0 -f \ \
SYE-7 - -
SYE-8 "'5~7o S11'foQ,, . ?

Vtt",li-- £1.1; 11",SYE-9 10 00 I ~ )

L' ;0-0 37 0 \) "'"\ -\-
~

SYE-IO 1- 0.,;1;1"}-
s-)O )d-

-..J

SYE-ll

SYE-12 d-.' ~1 360,()

SYE-13 . 71> 17rJ
SYE-14 \ yJb[( :}it.;

SYE-15 N% '1i/O

SYE-16 S' "J '7 J.. )~; ?
SYE-17 ~ -
SYE-18 5'5'0 '--/-)

EA 51200794-4

Page 1 of2



EA Personnel:

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging Systl~m

Date: iC'/ ::j IQ/ Ii ] Time: :::::3
I ,

IbW,;;;es;;;te=m=(=Pr=es=sur=e=/FI,;;;o;;;w=lT=em=:p....)=::========E=:as;;;te=m=(=Pr=es=su=re=/F=lo,=w=/T=e=mt=p.=):==,

Pressure F10wrate F1DTVH PID1VH Comments
Location (psi) (cfm) (ppm,,) (ppm,,)

c· \;~ S~ ii.'fl.}AAS-l .,

AAS-2 nn ) c ?,~ 5, 7
AAS-3 1Jr't "3 C' Ii / I !r.;' 'I

AAS-4 ~f\!, /0 ". ·r ' r' "'7l.. i../ 0- .. I .>

AAS-5 ~-\ \ c 0

AAS-6 <7 ~ ~ 0 C-, I

AAS-7 6-~.~ - 0 ~ I '{

- 10 1,-/(;> 10, J..AAS-8
- 50+ 73 ;'f ~\3AAS-9

AAS-IO - 3D+- )~a '-t o. ,
~ -- 700 ""AAS-ll 0, 16

AAS-12 - 5'0·t- "! -10 Sf"c

AAS-13 cJ -\' '" ~ ;; it 3c~

AAS-14 1 ~ c.c ,)-s-
AAS-15 I l~ ocJ . 110
AAS-16 I fJ/9~] III ¥

I .-AAS-17 -:

AAS-18 ~ Ll
EA 5120 0794-4

Page 2 of2
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1£4
: E.... ENGINEERING.

SCIE..CE. AND
TECHNOLOGY. INC

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

EA Personnel: r"1 ilL, :;YC Date: lo/,d9l ITime:

S v Main Gauge (PressureIFlowlTemp.):Weather: r/ .........:-......~~, 0

Pressure Flowrate F1D1VH PID1VH Comments
Location (psi) (cfm) (pplll,,) (pplll,,)

SVE-I ?5 Cf (tJ SOC:
SVE-2 1*i~7f; 3,1

SVE-3 I <-I 1, C C\. ['-

SVE-4 100 ~O'1

SVE-5 ;S·l C'l'
SVE-6 3i 00
SVE-7 ()o 0.0

SVE-8 q.9J0 7CJ7
SVE-9 /lRSO i,55
SVE-JO 5°/,,-) loSC'
SVE-JI ',0"0 ~ten

SVE-12 /«c/o i·t,yS

SVE-13 1/'13, rfZ 310 ~.-\u..;,<:..~ ,
0

lo8'"OSVE-14 3·0 fA

SVE-15 ?-3J.°t ~'10

SVE-16 /.j°lo 1t7
SVE-17 I -,~() /gO

SVE-18 ~7c..1 31.>, I.e
EA 512007944

Page 10f2



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

EA Personnel: Date: I(,Ii:) q lJ, ] Time:
I.fl.:.)tu-.'\ ). J,;;" ... l.: i"_-"+b'·'~ I

","'ostem-{Pressure/FJowITemp.): Rpo,;: ,2'i.;(l;~ &Sicm ( ressure/FJowfT,emp.): l(PSi :J. ... ~-.:; f,.
'I P.:,;: ),(.L1 ~ ,<"", d~VF

Pressure Flowrate FIDTVH PIDTVH Comments
Location (psi) (cfm) (ppm.,) (ppm.,)

AAS-l I'SS f'19
AAS-2 V~.J.. (,0

AAS-3 ~~l;.~ ~'1\c

AAS-4 \.-' ~.'\ lV\{."-_"", "'7 '06 S.)...C GC'V

AAS-5 \J .'\\:.:..\I\c ....~ 7100 Lj l c,e:
AAS-6 '-1'-1 00
AAS-7 0,0 00
AAS-8 LR5.S \.P.q
AAS-9 I~) r'S,~

AAS-IO 730 d-d.5 Ob

AAS·ll 705 /5
AAS-12 "SC) &1% ~Jo

AAS-13 )50 %.()~ /15
AAS·14 =3 &,O~c 5'SO r\. , ,.t ... '.r; ~C> c..I..... ~c~ FII)¢

AA5-15 t-t,OO '-i5LJ

AAS-16 tLf50 lSI"
AAS·17 1-3"). :;;1.:/.J

AAS·18 i<! !~ d'~
EA 5120 0794-4

Page 2 of2
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E4
~ I;A EHGIHEEIUI,IG.

SCIENCE.... 1,10

TECHNOLOGY. INC.

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

EA Personnel: fY)rY \'VL. Date: IdIY/CiL" ITime:

i-cd .L.f/IM! P......,.,.:>J
. I

Weather: Mam Gauge (Pressure/Flow/Temp.):],- f

Pressure Flowrate ADlVI-I PID1VH Comments
Location (psi) (efm) (ppm.,) (ppm.,)

SVE-I 750 lei
SVE-2 1.2, l. 0,0
SVE-3 Gc C: C
SVE-4 I..tDO llD,S

SVE-5 0 (; CO
SVE-6 0,0 Co C" ./

SVE-7 00 0,0

SVE-8 '500D 38'0
SVE-9 /550 : lr5
SVE·lO 110e I(;C

~o· 'if 70SVE-Il 51&-
SVE·12 i 3vfo 90'1
SVE-13 ")'"1 eft, 1.1,5

3.cf/o 31'1 ~~ - ,.., "'.~ c veM.J.-.t
0...:)1;" \i"(..

SVE-14 "") '"ioljo 700
(;

SVE-15

3 ~o·
~SOSVE-16 -.)10

SVE-17 4,0 \,0
C ~ r\ 10SVE-18 I,U

EA 5120 07944

Page 1 of2
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging Systl~m

EA 5120 0794-4

I --. J vl f\ ....... r..;; .~ ~ c:;.~

EA Personnel: D•., IOIiPJ4t,] ,..,~
Western (Pressure/FlowlTemp.): J.~~-.:::\:1'1 ~iJ<,.'

I I

Eastern (Pressure/Flow/Temp.): 01 e:c~: 1 <:..

i~d 140

Pressure F10wrate FIDTVH PIDTVH Comments
Location (psi) (cfm) (ppm,,) (ppm".)

AAS-I 4 C'O
AAS-2 () c l>OJ \ :

AAS-3 loon ~()

AAS-4 )100 ,~~u rlC'
'>/(;0 C ~. " C'AAS-5 '-' \".-' ,

AAS-6 (',0 6D
AAS-7 (\ J- r', c
AAS-8 .J.~ 3.0

C\o I 4
~

AAS-9 j

AAS-IO ! :/'0 i L-f '1 IIv ;i
AAS-ll loee I c.1
AAS-12 '06 ~'hc ~3c
AAS-13 75() ;;2 '5 '/0 <> 10
AAS-14 I). S% Gl>lv •

AAS-15 '6 ,()oic 1\9:::t
AAS-16 7.50 J (fit ;(,,0

AAS-17 Cf 0 J ' ,

AAS-18 n '\) G,O



--------..,.-----------------.

1
i \..:L-

,
...;-v..J. '7".)

r I\~\ (-<.W-<.,-,

~ L.."-"I""V...,_~

". . - - .
\ . 1,"\''-(-'........-· -'~ ... ,

EA 5120 07944

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

E4.:. ~ ... ENGINEERING.

S;;IENCE. AND

TlC"''''OLOGY.INC

EA Personnel: 5'!( \""\0 G Date: iO I J5 i Cj' \.P I Time: 1.,)00
\

Weather: ':':> -" \ ('_, , ,~ Main Gauge (Pressure/Flow/Temp.):

Pressure Flowrate FlDlVH PIDTVH Comments
Location (psi) (cfm) (ppm,) (ppm,)

SYE-l 5500 go

SYE-2 00 '8" . 1

SYE-3 /0 'iJ/2
SYE-4 J.O ,0
SYE-S o ,0 iC

SYE-6 0,0 1\0

SYE-7 ,0 '3'5; ,

SYE·8 55 -5
SYE-9 '700 30 ~ ~ ~ Co \~'-,.:'-.; \) a.

I 1 0 50 ~Oo.\~ ,heSYE-IO .'" 10
1% 7'1

, v -.J
SYE-Il

SYE·12 \9J,O ~ICJ f" 'f IaIV\ -e o",t "toc.A""\lc r
SYE·13 500 ~ I.D v" (" ce0.ab\'f -'i0<:' hIGh .

SYE-14 Sooo 3'-10
SYE·lS VfAo1 LPoO \= too h '';l '" \::~ l' t

1D Vi\ ,--,,<>.c~"].\o\... "D" H ,v\'<; fl co '""~C

SYE-16 lOIi leSado- '0

SYE-17 0,0 0,0
SYE·18 (5.0 i~

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

Pressure Flowrate FIDTVH PIDTVH Comments

~Location (psi) (cfml (ppm,,) (ppmJ

AAS-\ '6 0 I':::;~v'l"'''' 5 u.''l~" r.~,r

0 7 -J I

AAS-2

AAS-3 I ,n

AAS-4 "" ."1 q( . ,\.....

AAS-5 () D iO
AAS-6 40 /7
AAS-7 t',(j ;);).

AAS-S .5 0
AAS-9 ;).0 ;Z
AAS-lO Ii n i..j

AAS-l1 'iq J.
AAS-12 Z5'% 3'30
AAS-13 1000 r \~ v,,,,, _..t ~\'I:.

AAS-14 460 3f
AAS-15 SOO 1-f3
AAS-16 ")'}O 1),60 410
AAS-\7 750 .:2,;;:1.. 0

AAS-IS (J,CI lp

EA PersOIUlel:

Western (Pressure/Aow/Temp.):

Date: iC1 :l f-) Iq( () J,--Tl_'me_:----II
Eastern (Pressure/AowlTemp.):

=

EA 5120 0794-4

Page 2 of2
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Ell" ~"ENGINEERING.

SCIENCE. ""'0
TECHHO~OGY.I"'C.

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

EA Personnel: (" ...." ':j (-
,

".' "-- Date: iii I!q0 ITime:., "-

Weather: 0" ;; <"'\; u...A L.t 5° Main Gau/e (p;.essure/FlowlTemp.):

Pressure Flowrate FID1VH PID1VH Comments
Location (psi) (cfm) (ppm.,) (ppm.,.)

SYE-l lOS iO
SYE-2 C) 0
SYE-3 D C
SYE-4 3 0
SYE-5 0 0
SYE-6 .J 0
SYE-7

....
(')v

SYE-8 lo.<oo 330
3.870 1.(50 '3 ." "- b-<..SYE-9 ~ ~v~'t__p ~",vl\ '" DOl h

SYE-lO 11% c~(X)
"""- '--/.
_A.--r>.. ,"'t I ~,Q

?)cno 'YJ{)
, '-J '--JSYE-II

?c
'--I~OSYE-12 J/O

SYE-13 1~50 /'-tD

3°'0 YO() 'S.'> ':-
SVE-14 ~~.,~\,,", L"\-

SVE-15 b% 4'10
I c, '-ItJoSYE-16 /0

SVE-17 0 I
SYE-18 0 0,

EA 51200794-4

Page 1 of 2



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

n....=EA;;..:;P..:.:.er=sonn::::;e:.:.;.I: --t--==D..:.:.ate::..:...:...,!.I..:..\\t'-il+-!q..l.lj"-('! _,.....JIL..:T~im::::;e:_, ~
Western (Pressure/Flow/Temp.): Eastern (Pressure/Flow/T,emp.):

Pressure Flowrate FlDTVH PIDTVH Comments

~Location (psi) (cfm) (PPm.,) (ppm.,)

AAS-l (') ()

AAS-2 () n
AAS-3 0 I
AAS-4 0 0
AAS-5 I 0
AAS-6 0 0
AAS-7 () 0
AAS-8 J..,~ ::j.

AAS-9 LJLj I
AAS-IO ISO I~

AAS-ll 2%" II

AAS-12 1/ /750 11,00
AAS-13 ") ; 10 . '-tCOf,70

AAS-14 L't'~ -:<Lt'J
AAS-15 SodS d7n
AAS-16 730 j,J.% t.tSD
AAS-17 '730 <6" I
AAS-18 () 0

EA 5120 0794-4

Page 2 of2
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&is, EA EhlQINEERI"a.

SCIEHCE..... hlD

fECMNOlOGY.I1\jC

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

EA Personnel: 5'-1C. \'\AOC Date: I I I>; 1'iL,- I Time: /~OO
Weather: I.J'~Cl'v~ 190

,
Main Gauge (Pressure/Row/Temp.):

Pressure Rowrate ADlVI-l PIDlVlf Comments
Location (psi) (efm) (ppm,,) (ppm.,)

SVE-I '3 0
SVE-2 0 0
SVE-3 c) 0
SVE-4 0 0
SVE-5 D 0
SVE-6 0 0
SVE-7 \ 0
SVE-8 LP.J 0 11;;)
SVE-9 (0500 5"70 ~ h. ~:t "on20."....,.t ''''''.. u~· ,,~ tl "'" L-..~.~~

IdSi l;>(., r,
-J ., -.J- v;;r

SVE-IO

SVE-Il 3:2'1-0 '305
SVE-12 .2.8'1 100
SVE-13 15°/1? 860
SVE-14 0.-,°/" 5:Jo ~b. V~V\"" ,,~- Orl"l.o,,'\<tl

SVE-15 '-/% 830 -J

SVE-16 '1000 lJ,OQ

SVE-17 I 0
SVE-18 :) ()

EA 5120 07944

Page 10f2



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

EA Personnel:

Western (Pressure/Flow/Temp.):

Pressure Flowrate FlDTVH PIDTVH Comments

~Location (psi) (cfml (ppm,,) (ppm,,)

AAS-l lJ 0
AAS-2 CJ 0
AAS-3 0 r")

AAS-4 0 C
AAS-5 0 0
AAS-6 0 ()

AAS-7 0 (')
AAS-8 .;;)8 0
AAS-9 'L15 I

AAS-IO J,:) 0 ;0
AAS-Il I . 3CJo l,.'So
AAS-12 3550 330
AAS-13 ~ ,5""" 870
AAS-14 110}0 ~50 .
AAS-IS 5\;00 350
AAS-16 I.\';% goo
AAS-17 0 0
AAS-18 1- 0 n

EA 5120 0794-4
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1i4; EA ENGINEERING,

SCIENCE,AND

TECHNOLOGY,INC.

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

EA Personnel: "'" 0 c. 'Syc:... Date: I f II 3 Jq \..0 ITime:

Weather: 'S ..; ''I V> '1 350
Main Gauge (Pressure/Flow/Temp.):

Pressure Flowrate ADlVR PIDlVR Comments
Location (psi) (cfm) (ppm,,) (ppm,,)

SVE-I " 0,
'L

SVE-2 0 0
-j 0SVE-3 i_

SVE-4
f°:- ,~)
I

SVE-5 .:") r)
SVE-6 r) 0
SVE-7 (~ ()

SVE-8 ,2 jJL)

SVE-9 J.~l:5 ~-',C\
< ~ -, /;,,,c.,, ~~r4' \,-." I-l - 1\,:_'-" L~ "

'1' 1..,' L(',II ~

SVE-IO >: IS'/' ,~S (' .,1 V ~(-~''--'I In:'; ,rl Ii c. v qx' 't'

-r.; .... 'C ,,-. j ,. I - ..J
SVE-ll ~ , ~ I .....

'I .1;' VfOSVE-12 --!. 7(
SVE-13 ..)<.fic i-{75
SVE-14 L Lf1f ..!l.:()

! l.:,-,: &-, r'·I~\.:. I..~

SVE-15 3, I~t 57n ..J

SVE-16 I/''17,.2"-/ '37('
SVE·17

l,_,
0( ;

SVE-18 (;) 0
EA 5120 0794-4
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biospal'ging System

II--"'EA:..:...;::..Pe:.;.rs;.:.onn=el.:..;:-'IV..:..,,,..~w..:::(C",,-+,S:::.- ....:·y....:C-:::.- --+..::D..::at:.:.e:--'-'IICfI.J..I.:..;~:....I_IG1....:....::\..,"__.J..I...:.T.:::im;.:.e:....: _, !
Western (Pressure/FlowlTemp.): Eastern (Pressure/FlowlTemp.):

Pressure F10wrate FIDTVH PIDTVH Comments

~Location (psi) (cfin) (ppm,,) (ppm,,)

AAS-I (\ (:)v
p •• )

C..-/AAS-2 \../

AAS-3 C 0
- ('\AAS-4

AAS-5 C ()
AAS-6 Ci 0
AAS-7 n 0
AAS-8 5, to
AAS-9 r .... C",> Ij ~

AAS-IO 1~65 10
AAS-ll ~.3~c 5L-D
AAS-12 >3u ::zB75 db?
AAS-13 )30 5.79(, 5::>5
AAS-14 1.5'k: 4faO
AAS-15 I" 71r J(l.fO ,

1~"'30 I. flo SoO rt4~AAS-16
" ,

dJ
AAS-17 V

AAS-18 "", 0,-'

EA 5120 0794-4

Page 2 of2
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EA 5120 07944
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~'" vJ q t- s ~'" e...
c\.\ r-

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

\. ' .
.' tc ........ V''j

E4
~ EA ENGINEERING.

SCIUICE. AND

TECHNOLOGY, INC.

Pressure Flowrate F1D1VH PIDTVH Comments
Location (psi) (cfm) (ppm.,) (ppm.,)

SVE·l
., I

0 r-
SVE·2 '-

• (--)
SVE·3 '-./

'-..'

410 " ?
SVE-4 "-.)

- "- C'SVE·5
, i,

""")
....._,

SVE·6 ~ C-
o- , r·- .....

SVE·7 \. -- .~

SVE·8 '-I '[{ ~3

SVE·9 )1{ 1'1 h.-:I", t~ CeO-" A iJ vc~
SVE·lO 4Jo i97

.• J

SVE·ll 17k, $CJ

SVE·12 Or.- " (c()O

SVE-13 tJ ;;Q~ 16S~
SVE-14 j.J'/O ivl:,5 ~.k-.. v', \.1'~~ 1JCl-L"-Lt-

"It i'SU '.J .
SVE-15 . .))" '

SVE-16 C; C;c .- 'I.:> /
~.

O·• !
SVE-17 •~

SVE·18 () 0

, v , ',n's i L;-C· ITime:EA Personnel: .) /'- Date:
" . , I

Weather: '-/-
'-~ ,,( ~- ... -;" ,,,,.\:...i.:\"

Main Gauge (Pressure/Flow/Temp.):.~ . - " "

I
I
I
I
I
I
I
I
I
I
I
I'
I
I
I

I {
I
I
I



EA Personnel:

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging Syst1em

Date: I J I ::J'liq{Il=1 Time: 3
I ,

IbW;,;;e;;;;ste=m;;.(~Pr,;,;e;;;;ss;;;;ur~e/,;,F1;;;ow;,;,/;.;T,:;em.;;lp=.);;.:=======,=;;;;Eas=t=ern;;;,,;;(P;,;re;;;;s;;su;;,;re;;,;/F~lo=w=/,T;,;e;;;;m;:;;p.~):==

Pressure F10wrate F1DTVH P1DTVH Comments
Location (psi) (cfm) (ppm,,) (ppm)-, 0AAS-l ( /...

AAS-2 0 r>-'
AAS-3 / JI..f !~ J

AAS-4 JLj Y,

AAS-5
. ,"":,- )

. "
,)

,
"

AAS-6 ~ \../

,~ ....."\....'
AAS-7 - -

'7
IpAAS-8 /.J

AAS-9 /7 %
.59 1'/ ,

AAS-IO

"~"") /CicAAS-ll _'"' _ 0

AAS-12 i(,if () 31Z
AAS-13 730 (f'~zf() q~O

AAS-14 /'10 If '-1ll.J
AAS-15 23/ (l 51()
AAS-16 73C, n 7(; iv.~O

-, C/AAS-17 v·

AAS-18 0 a
EA 5120 0794-4

Page 2 of2
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E4
~ E... ENGINEERING.

SCIENCE. ANO
TECHNOLOGY. INC

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

EA Personnel:.' Ae. \"'A C (' Date: ,.J ILj 1C1 \.p ITime: CN30
Weather: 3;10/L.ah+lu,.al r I"A-.. Main Gauge (Pressure/FlowlTemp.): IV/A

~

Pressure Flowrate F1D1VH PIDTVH Comments
Location (psi) (cfin) (ppm,,) (ppm,,)

SYE-l Y.. " 71t>,O (,(5

SYE-2 " '\ .J.O () .()

SYE-3 \ :J,O 0,0

SYE-4
j 31,0 Li·aI

SYE-5 0,0 (j,0

SYE·6
, I LO 0,0, ,

SYE-7 i 0,0 0,0
SYE-8 I 7;),6 10,0

\ NJ4 NIA LVo.~~"'- F
r
\' ' .. cJ. Vel",.,

SYE-9 " 0 <,,-loa

SYE-IO \ 3'5~o 7b,O,

SYE-ll \ IClIO 7'i ()
SYE-12 \ 1'-1CKJ Ib:J.

SYE-13 1 (ii76 15<0
SYE-14 \ / I ~o ~50

SVE-15
, / f~/') lo53

SYE-16 I I /375 /89 .
I 0,0 0,0SYE-17

SYE-18 Y )( (J,f'J 0. 0
EA 5120 0794-4
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FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biosparging System

IJ-:E:::..:A:...:...pe::.:rs.:::onn=el~:-:J:.....A-=G::.....-...:\'U.---:O:.....C--=-__-+-=D:.:;:ale:..:..:-=IJ:..;./....:.4~1'111.P::..-,] T;~ O'i 3 " I
Western (Pressure/Flow/Temp,): Eastern (Pressure/FlowlTemp,): --

Pressure Flowrate F1DTVH PID1VH Comments
Location (psi) (coo) (PPm.) (PPm.)

AAS-l '<l '/. 0,0 (j,6
AAS-2 ........ j,l 0.0
AAS-3 1.0 1.0
AAS-4 / 3~,6 5,0

/
/l-j·O 0.0AAS-5

AAS-6
'\ ;·0 o,n

AAS-7 O'() 0,(,)

AAS-8 / 7, () \.()
0 loJ.oAAS-9 1,0 I"

AAS-lO .2103,() "',0
AAS-Il 310,0 <6,0
AAS-12 ~,810 IS (."

AAS-13 Lt35(1 5/7
AAS-14 Ltq;;)O 308,0
AAS-15 3~~ '-t /, fQ

AAS-16 \ 35 g 7J,'g

AAS-17 ;;.?? 0,0

AAS-18 'P YJ 010 dO
EA 5120 0794-4
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Ei4
~ EA ENGINEERING.

SCIENce. AND
TECHNOLOGY,INC.

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

EA Personnel: ;0,)[ Date: 1111'1 ITime: (/OD

Weather: '-I c; c ,
Main Gauge (Pressure/Flow/Temp.):"(:I·n.,1{~

Pressure Flowrate RDlVR PIDTVH Comments
Location (psi) (cfm) (ppm,,) (ppm,,)

SYE-l b 0

SYE·2 C 0

SYE-3 [' D
SYE-4 (~O

..~.

I ,

SYE-5 (') b

SYE-6 0 Q

SYE-7 V 0

SYE-8 ~ !1j

SYE-9 Lf 3~ Nvi.£ JC.,jI) ~'df o-f u~"H 11.e 4j

SYE-IO ~Q.O /'f{)

SYE·1l
. t( 17

SYE-12 IV Ja.
SYE·13 70 1ft,
SVE·14 Jo.] ~ fOO Uo-Ie M"r 1f:) r, ',D •. \: .p

31g '1/0
' I

SYE-15

SYE-16 1n Ie 0

SYE-17 0 cY ,

SYE·18 D C

EA SI20 0794-4

Elit \"«.. ·we::.+~,·.,\
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EA Personnel: M'b (

FIELD RECORD OF BIOSPARGING SYSTEM OPERATIONS
Brunswick Naval Air Station Fuel Farm Biospar'ging System

0 •., ,l.lI'IHi ] Tm., i
IbW,;es;;te;;m=(=Pr=e;;ss;;ur=e/;;F1=ow;,;,;I,;,Te;;m;;:;p,;:.),=:======6E;;a=ste=m~(P=re;;ss=ur=e/,;,F=lo=w/=T,=·em;;;lp=.)=: ==,

Pressure F10wrate F1DTVH PIDTVH Comments
Location (psi) (cfm) (ppm.,) (ppm.,)

AAS-I ~ \

AAS-2 t 0

AAS-3 (\

"
AAS-4 /1 ()

AAS-5 0'1 ~,oo ;4
AAS-6 V (>

AAS-7 0 CJ

AAS-8 'f ~fj'

AAS-9 ::z d?7
AAS-lO ~ Jt?
AAS-II 0 0
AAS-12 iO J~

AAS-13 L(()() 570
AAS-14 I "7~ ijlO
AAS-15 2S 77
AAS-16 10 /03

0 ..
AAS-17 '-

AAS-18 D \J
EA 5120 0794-4
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