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Under Contract No. N62472-92-D-1296, Northern Division, Naval Facilities Engineering
Command issued ContractTask Order No. 0035to EA Engineering, Science, and Technology _
to perform remedial system operations and monitoring at the Old Navy Fuel Farm, Naval Air
Station (NASyBrunswick; Maine. NAS Brunswick is located south of the Androscoggin River-

_between Brunswick and Bath, Maine (Figure 1-1). The Old Navy Fuel Farm remedial system
configuration and pertinent site features are shown onFigures 1-2 and 1-3.

NAS Brunswick is an active base for Naval air operations owned and operated by the Federal
government through the Department ofthe Navy. In 1987, NAS Brunswick was placed on the

_National Priorities List by the U.S. Environmental Protection Agency (EPA) and is currently
participating in the Navy's Installation Restoration Program. In August 1996, active in situ
remediation was instituted utilizing biosparging technology for reduction of petroleum-related'
hydrocarbon concentrations in site soil and ground water at the Old Navy Fuel Farm. -

-----_. - -;---.------ ---_._~.- ._- ---- .. _.__ .

This report provides the results of biosparging system operating and monitoring data, including
ground-water chemical analyses, for the period of 1 July - 31 December 1998.

1.2 SITE HISTORY

The_ Old Navy Fuel Farm site is located ort the northeaSt portion of NAS Brunswick grounds, and
is bounded on the south by Fitch Avenue, on the west by 6th Street, and on the north and east by
undeveloped land. -The site was' previously used as -a petroleum bulk storage facility and was
decominissioned in 1993. Currently, only components of the biosparging system {originally
constructed as a soil vapor extraction[SVE]/aquifer. air sparging [AAS] system), installed
following,fuelfarm decommissioning, and a storm sewer system exist at the site. Surface grade
is predominantly level and vegetated with grass coveL

1.2.1 Site Geologic Conditions

The topography surrounding NASBrunswick is somewhat irregular due to erosion of surficial
sand deposits by streams. East of NAS Brunswick, the topography becomes more rounded and
controlled by bedrock. Topography at NAS Brunswick exhibits little relief. Major rivers in the
area which receive drainage from NAS Brunswick consist of the Androscoggin River, located

- less than 1 mi to the north, and Mere Brook located less than 1 mi to the east-southeast. _
Drainage from theeastern part of NAS Brunswick, which includes the Old Navy Fuel Farm site,
is toward Mere Brook, which discharges to Harpswell Cove about 3 mi to the south. Harpswell
Cove·isa tidally influenced marine inlet.

- Old Navy Fuel Farm -
Naval Air Station, Brunswick, Maine
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Previous hydrogeologic investigations-(0'Brien-&-(Jere Engineers, Inc. 1990, 1992) confirmed
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 to the south-southeast.

1.2.2 Historical Petroleum Bulk Storage and Environmental Investigation Summary
-_...:....:..-._---_--:. .. _- -- - "-- ---

Prior to decommissioning in 1993, the Old Navy Fuel Farm consisted of two separate petroleum
bulk storage tank farms that, together; included nine mounded underground storage tanks. All
underground storage tanks, piping, and associated appurtenances were removed during facility
decommissioning. The older western tank farrnincluded five underground storage tanks,
previously identified as underground storage tanks T-101 through T-105~ Underground storage
tanks T-101 through T -103 were 100,000-gal capacity tanks used for storage of petroleum
sludge, unleaded gasoline, and aviation gasoline, respectively. Underground storage tanks T-104

. and T-105 were both 25,000-gal capacity tanks used for storage of ethylene glycol. The newer,
eastern Fuel Farm included four underground storage tanks, previously identified as underground
storage tanks T-202 through T-205. Each of these underground storage tanks was a 100,000-gal
capacity tank used for storage of JP-5 fuel.

Previous environmental investigations (O'Brien & Gere Engineers, Inc. 1990, 1992) identified
two distinct dissolved-phase hydrocarbon plumes. The first plume was located in the east-central
portion of the Old Navy Fuel Farm and appeared to originate in the vicinity of former JP-5
underground storage tank T-202, extending downgradient toward the south-southeast. The
plume exhibited primarily benzene, toluene, ethylbenzene, and xylene (BTEX) compounds.. .

Monitoring well MW;.NASB-211 (previously designated as· MW-J)-is currently located adjacent
to former tank T-202.

The second dissolved-phase hydrocarbon plume was identified in the north-central portion ofthe. .

western half of the Old Navy Fuel Farm and appeared to originate-in the vicinity of former glycol
tanksT-104 and T-105. This plume is characterized principally by BTEX compounds; although
at significantly lower concentrations than the eastern hydrocarbon plume. Well point WP-5 is .
currently located near the former locations of tanks T-104 and T-105.

. . 1.3 SUMMARY OF BIOSPARGING SYSTEM OPERATIONS

.As currently configured, the biosparging system includes a 1,350 ft2 treatment building and a
network of lateral aeration trenches and vertical sparge wells located to the north and east of the
treatment building as shown on Figure 1-2. Operation of the remedialsystem in a biosparging .
mode utilizes >low-flow air injection from mechanical compressors located in the treatment
building. Sparge air is delivered under positive pressure to a subsurface network of sparge wells.

--_.- -- - -
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The objective of biosparging anneOlo-Navy-Fuel~Farnrino-aeratethe 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. Monitoring tasks
employed to evaluate the effectiveness of the biosparging system include water quality"indicator

" p'arameter measurements, well riser headspace vapor analyses, and ground-water sampling.
To provide sufficientground-water sampling locations for biosparging effectiveness monitoring,
19 shallow well points located throughout the targeted remedial area are monitored in addition to
11 site m-6fiitbring-wells: -These-monitoring locations are visitedbi-monthly throughout the
operatIo-nal perI6dto coIled weirpoint iiserheaospace' and water quality indic.ator parameter
measurements. Ground-water sampling is performed bi-annually at the well point and.
monitoring well locations. During this reporting period, from 1 July to 31 December 1998,
monitoring well MW-NASB-056R was obstructed and could not be gauged or sampled; and well
points WP-13 and WP-20 were destroyed in June 1998 and could not be gauged or sampled.

.1.3.1 Aquifer Air Spargiilg System Enhancements

During 1997 and 1998, mechanical (piping and valving) modifieations were made to the sparge
air delivery system to enhance the distribution ofsparge air to the remediation zones. A pilot
study consisting of the installation and testing of air flow control valves was performed at 20
selected sparge line locations focused in the western remedial zone, an area previously
recommended for enhanced biosparging (EA 1997a). The installation ,of air flow control valve
assemblies allowed for selective modulation ofsparging rates at individual biosparging wells and
increased control of the overall biosparging process.

During the July-December 1998 operational period, additional control valves were installed in
the eastern remedial zone. Air flow control valve installations in the western remedial zone

- - -'-(6Tvalves--total) Were' complete-d-on-18-September-1998:-Airflow'control-valve installations in
the eastern remedial zone (76 valves total) were completedon 4 November 1998. ,

Monit()ring and analytical d~tacollected during the previous reporting period (January-June'
1998) indicated the presence of elevated hydrocarbon concentrations andanaerobic conditions
in the vicinity of well points WP-2, WP-5, and WP-6, located tothe northwest of the biosparging
remedial zone. To provide active biosparging to this area, 6 additional biosparging wells (ASW­
164 through ASW-169, Figure 1-3) were installed in October 1998. These biosparging wells are
scheduled for activation during the January-June 1999 operational period.

1.3.2 Soil Vapor Extraction System Enhancements

Due to the shallow depth to ground water at the Old Navy FuelFarm,combined SVE/AAS
operations have riot been possible given the existing configuration of process equipment. To
facilitate use of the SVE technology, remedial system modifiCations are currently underway.
These modifications include the installation of equipment necessary to complete a de-watering
pilot study. The objective of the de-watering pilot study is to assess the potential for operation
of the existing SVE network to facilitate capture ofvolatile organic c~mpounds released during

. Old Navy Fuel Farm '
Naval Air Station, Brunswick, Maine
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~tne spargirig-processas-penhe-originaI=remedialdesign.~The-biosparging-systemwas de'­
activated from 30 November to 31 December 1998 during which time the process equipment
required for the de-watering pilot study process equipment was installed. The pilot study is
scheduled for activation during the January - June 1999 operational period.

.1.3.3 Biosparging System Operation and Maintenance Activities

·-Three sparge-Cc-ompressors-(e;;-I-A;-e=tB~·andC..:2)-are-used-to-supply-pressuriZed-air-to the sparge
air injection wells. The compressors are operated at low pressure (7-12 psig) and moderate flow
(250-300 cfm) sufficient to provide air injection to the sparge wells. The layout of the sparge
compressor and injection manifold is provided on Figure 1-4.

- . When operated in the biosparging mode, sparging system flow rates and injection pressures are
adjusted to affect the controlled distribution of oxygen to the ground w-ater and limited vadose

·zone, while minimizing hydrocarbon 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 operations and maintenance visits, technicians monitor
injection pressures in conjunction with hydrostatic resistance (as a function of current well
gauging data) and re-adjust the system as necessary. A Foxboro TVA.,lOOO photoionization
detector (PID)/flame ionization detector (FID) is used to measure total volatile hydrocarbon

·(TVH) concentrations in the vadose zone soil (via well point riser headspace) to monitor for
potential TVH release to atmosphere. A LandTec Model GA-90 methane/oxygen/carbon dioxide
·analyzeds used to measure well point headspace vapor to assess the effect of the biosparging
system on methane and carbon dioxide production, and to identify differential areas of a
reduced/depressed percent oxygen in the vadose zone.

--1~3A -Biosp-a:rging-System-Effectiveness Monitoring Procedures -- ~--- ---- -----

·Since biosparging is a low pressure in situ aeration process, the effectiveness ofbiosparging
systems may be assessed through verification of increased microbial activity (via direct microbial
population studies and/or biodegradation indicator parameters such as electron acceptor and
nutrient studies) and confirmationof corresponding reduction in dissolved phase hydrocarbon
concentration in ground water. Previous assessments of degrader microbial populations
(EA 1997b) have served to confirm an increase in microbial activity in response to biosparging
operations at the Old Navy Fuel Farm. Based on this prior confirmation, the collection and­
analysis of dedicated- ground.,water samples for microbial populations was discontinued
following the 25-26 June 1997 sampling.event. The effectiveness of biosparging operations is
currently assessed by conducting ground-water sampling to quantify concentrations of petroleum­
related hydrocarbons, iron, and manganese. Well gauging and water quality indicator parameter
data (including dissolved oxygen, reduction-oxidation potential [redox], and pH) are .

Old Navy Fuel Farm _
Naval Air Station, Brunswick, Maine
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---also obtained to· assess-the--effect'-ohhe-biosparging system~oIl-active=subsurface-metabolic~-~

processes. In addition, well riser headspace is analyzed for TVH, methane gas, oxygen, and
carbon dioxide concentrations using field instrumentation.

. Chemicalanalyses of gtound-watersamples include BTEX, methyl tertiary-butyl ether (MTBE),
total petroleum hydrocarbons (TPH)-Gasoline Range Organics (GRO), and TPH-Diesel Range
Organics (DRO).

. ..
lA .REPORTORGANIZATION-----:------- ._- - - -- -----.-----------------.

The remaining chapters of this report include the following: presentation offield monitoring and
sampling activities, pres·entation of biosparging system performance data, summarization of
analytical results, arid assessment of biosparging system performance/effectiveness.

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

•

•

Chapter 3, Discussion of Results, discusses biosparging system operations and results
of the monitoring and sampling activities detailed in Chapter 2. An assessment of
biosparging system performance is also provided in Chapter 3.

Appendix A provides a copy.of comments submitted by the State·of Maine Department
ofEnvironmental Protection (letter dated 11 December 1998) for the previous·.
biosparging system operations report (EA 1998) along with the Navy's responses.. .

•. Appendix B provides the Field Record ofWater Quality Analysis forms.

• Appendix C provides the Field Record of Biosparging Well Point Monitoring forms.

• The FIeld Record of Well Gauging, Purging, and Sampling forms completed during
the samplingevent are provided in Appendix D.

• The laboratory analytical narrative and Form I data are provided in Appendix E.

Old Navy Fuel Farm .
Naval Air Station, Brunswick, Maine
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2.1 WELL GAUGING AND WATER QUALITY MONITORING PROGRAM

" Well gauging arid water quality indicator parameter data were collected during each of 12
site operations and monitoring visits during the 1 July - 31 December 1998 operational period.

-Field personnel-gauged:'monitoring wells located within-the-vicinity- of-the Old·Navy Fuel Farm
(n' total) and well"poirits (19 total} to-determine depth-to gro,und water-and'absence/presence of
light, non-aqueous phase liquid (LNAPL). Immediately following well gauging, water quality
indicator parameter da~awere recorded at these locations. Monitoring well and well point
locations are shown on Figure 1-2. '

2.1.1 Well Gauging Methodology

The elapsed time for the collection of well gauging data was rninimi~ed to the extent possible,
thus assuring the representativeness of interpreted ground-water flow data. Well gauging was
conducted using a Solinst Model 121 interface meter capable of detecting LNAPL at a minimum

. thickness of 0.01 ft. The datawere.recorded on the Field Record ofWater Quality Analysis "
forms provided in Appendix B. '

. .' .
, ,

2.1.2 Water Quality Indicator Parameter Measurement Methodology,

Field measurements of water quality indicator parameters were, obtained from July through
December 1998 to assess the variation in water quality among well points and monitoring wells.
Indicator parameters, including temperature, pH, conductivity, dissolved oxygen, and redox,

--, -were-measured-in-situ-using-a:-YeHow-Springs-Instrument Mode1600D multiparameter water
quality meter. The manufacturer-recommended instrument calibration procedures were
conducted prior to the start of each day's field effort and after potentially erroneous readings.

,Field measurements were' then obtained by immersing the instrument sonde below the water level
, at each test location. In situ water quality iridicatorparameter data were recorded on theField

Record of Water Quality Analysis forms provided in Appendix B.

As suggested by MEDEP for the previous reporting period (Appendix A), in situ measurement,
.of waterquality indicator parameters without prior well purg~ng may not provide datafully. '
representative of actual field conditions (particularly dissolved oxygen and redox) due to the
potential for ground-water equilibration with air within' the riser headspace. It should be noted
that purging at the well points was impractical due to extremely low recharge rates. Thus; in situ
water quality parameter data were collected with procedural con'sistency at well points and
moriitoring wells, while recognizing a potential for reduction in representativeness.

Old Navy Fuel Farm
Naval Air Station, Brunswick,Maine

Summary Report - Biosparging System Operations
July-December 1998
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-- --l'o7improve-wateFqualityoparameter~representativeness=and-usability;=cadditional=monitoring:wells

are scheduled for installation at the Old Navy Fuel Farm to provide sufficient locations at which
," ..

purging may be accomplished. The new monitoring wells may replace or supplement the
existing well point network. Installation of the monitoring wells is scheduled to be performed
during the January to June 1999 operational period.

2.2 WELL POINT AIR QUALITYMONITORING PROGRAM

'-------FromJUlyloDecemoer1998;bi-monthlyfield monitoring was performed at 19 well points for
TVH using a Foxboro TVA-I 000 PIDIFID and for methane, oxygen, and carbon dioxide'
concentrations using a LandTec Model GA-90 analyzer. TVH concentrations were measured at
19 well points to assess: the potential effects of active biosparging on partitioning/volatilization of
hydrocarbons from 'ground water to the well point headspace. fucreases in TVH concentration in
well point riserheadspace maybe interpretedas excessive aeration ofthe saturated zone and may
further indicate persistent conditions of elevated hydrocarbon concentrations. The presence of
methane and/or depleted' oxygen conditions within the well point riser headspace may be

, indicative of anaerobic locations requiring increased sparging rates. Elevated carbon dioxide
,measurements may indicate increased microbial activity. These data are detailed in Section 3.3
and'recorded on the.Field Record of Biosparging Well Point Monitoring forms provided in,
Appendix C.

2.3 GROUND-WATER SAMPLING PROGRAM

2.3.1 Overview

The effectiveness of the biosparging system is assessed through verification of long-term
reduction in dissolved-phase hydrocarbon concentrations in: site ground water. Baseline ground- -~ ---,--~­

,water sampling (August 1996)and interim ground-water sampling (December 19~6, June and
December '1997, June and December 1998) was performed to provide data relative to biosparging
systemeffectiveness and site ground-water quality at the Old Navy Fuel Farm. The ground-water
sampling program includes sample collection and chemical analyses to assess the concentrations

'of dissolved-phase hydrocarbons:

During this reporting period, one ground-watersampling event was conducted (8-9 December
1998). Sampling was conducted at 10 monitoring wells and 18 selected well points located at
or in the vicinity of the Old Navy Fuel Farm. The monitoring wells included in the ground-water
sampling event were MW-NASB-044, MW-NASB-046, MW-NASB-049; MW-NASB-051,

"MW-NASB-054, MW-NASB-058, MW-NASB-061R, MW-NASB-062, MW-NASB-211, and
MW-NASB-213. Eighteen well points were sampled during the ground-water sampling program
(WP-l through WP~12,WP-14, WP-15, WP-16R, WP-17R, WP-21, and WP-22).Well points
WP-13, WP-19, andWP-20 were destroyed during NAS Brunswick base activities in early June
1998 and were unavailable for the ground-water'sampling event.WP-18R was not sampled due
to insufficient water volume. An insufficient volume ofground water was available for sampling

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

Summary Report - Biosparging System Operations
July-December 1998
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at monitoring well~MW~NASB~04:3;-'M0nit0iing~welFMW';NAS-B';0~6Rowasobstructedduring
this reporting period and could not be sampled. Sampling methodologies performed in the field
are discussed below. A summary of the ground-water analytical program is provided in Table
2-1.

. 2.3.2 Sampling Methodology .

. .-A complete round of well-gauging-and measurement ofwater-quality indicator-parameters was
-' . - .' perf6rmedon-3-Decembec1998. Following-the-3-December-1998-gaugingevent, monitoring

wells and well points were sampled. Prior to ground-water sampling (8-9 December 1998),
additional gauging and water quality indicator parameter data were collected. Monitoring wells
were sampled using "low flow" techniques consistent with those employed during the base-wide

.Long-Term Monitoring Program..The standard operating procedures performed for this program
were based on draft guidance prepared by EPA Region I (U.S. EPA 1994) which is in
conformance with the procedures described in the Long-Term Monitoring Plan (ABB-ES 1994).
This procedure incorporates the use of variable speed submersible pumps (Grundfos Rediflo) or
peristaltic pump (ISCO Model 2700) and clean, dedicated polyethylene discharge tubing.
Following the gauging task, well purging was initiated at a low flow pumping rate. As low flow

-purging proceeded~water-quality.indicator parameters, flow· rate, and drawdown were monitored
and recorded at 3- to 5-minute intervals until water quality parameter stabilization is achieved.

Well points were purged using new, dedicated polyethylene tubing and anlSCO Model 2700
'. peristaltic pump with dedicated Masterflex Silicone C-Flex

lil
tubing. The pumping system was

operated until all- well points were purged dry. The well points were then allowed to recharge
overnight and were sampled within 24 hours of purging. Well point ground-water sampling was
performed using the ISCO peristaltic pump and polyethylene tubing as described for well point

. - purging-operations-;--Due-to thevery-limited--yield/rechargeexhibited-in-inany of-the-well points,
low flow techniques are not used.

.2.3.2.1 Summary of Ground-Water Sampling Conducted on 8-9 December 1998

The fifth interim ground-water sampling event was conducted on 8-9 December 1998 at 18 of. .

19 well points, 5 ground-water monitoring wells located within the remediation zone
(MW-NASB-044, MW-NASB-054, MW-NASB-061R, MW-NASB-211, and MW-NASB-213),
and 5 perimeter monitoring wells (MW-NASB-046, MW-NASB-049, MW-NASB-051,
MW,..NASB-058, and MW-NASB-062). Prior to sampling, each well wasgauged to determine
the absence/presence of LNAPI,.., depth to groundwater" and depth to bottom using a Solinst
Model l2~ interface meter graduated at O.OI-ft intervals. WeiI gauging confirmed the absence
of measurable LNAPL at all locations. The Field Record of Well Gauging, Purging, and
Sampling forms completed during the sampling event are provided in Appendix D.

Old Navy Fuel Farm
Naval.Air Station, Brunswick, Maine
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. . -GraYInG-water sampl"es'were~submitted-to the7 Iaboratoryourrdenwo·sampledelivery-groups:
One ground-watersample was collected from each of the monitoring wells/well points (28 total
locations); in addition, duplicate ground-water samples (3 total) were collected from well points.
WP-2 and WP-7, and monitoring well MW-NASB...:211. Two equipment rinsate blanks were
colleCted by pouring de':ionized water through the sampling equipment arid intb the appropriate
sample containers..To assess the potential for contamination during sample transport, two trip
blanks were analyzed, one per sample delivery group. Upon completion of each sample delivery
group, samples were shipped underchain-of-custody to the laboratory via overnight courier.
Samples were submitted to EA Laboratories of Sparks, Maryland. Ground-water(including
duplicate) samples and rinsate blanks were analyzed for BTEX plus MTBE by EPA Method 602,
TPH-GRO by Mairie Department of Human Services (DHS)-Health and Environmental Testing
Laboratory (HETL) Method 4.2.17, and TPH-DRO by Maine DHS-HETL Method 4.1.25. Trip
blank samples were analyzed only for BTEX plus MTBE by EPA Method 602. The analytical
narrative and Form I data are provided in Appendix E..

Following sample collectionfor offsite laboratory analyses, additional well point grab samples
(18 total) were collected to permit onsite colorimetric testing for ferrous iron and manganese.
Following vacuum filtration to remove particulate matter and acidification with HCL, a Hach·
Model DR-2000 spectrometer was-used to measure concentrations of ferrous iron and manganese
in the filtrate by Hach Methods 8080 and 8034,respectively.

- --- ----- "' ...._--' - -- ~."
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.- .~-=-~ .~-- - TABt;E=2"'1=StTMM'ARY~0F=6RetTND~WATER~AN1\CY'FIeAb=PReGRAM·
OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE

. Chemical Analyses

Analyte .1 Method

--Bl:EX-and Ml:BE--,-- ---- ~o----EPA602-- 7- -

TPH-GRO

TPH-DRO

F~rrcius Iron

Manganese

Methane (vapor phase)

Maine DHS-HETL Method 4.2.17

MaineDHS-HETL Method 4.1.25

HACHMethod 8080

HACH Method 8034

LandTec GA-90

NOTE: BTEX = Benzene, toluene, ethylbenzene, and total xylenes.
MTBE =.Methyl tertiary-butyl ether. .
EPA = U.S. Environmental Protection Agency
TPH = Total petroleum hydrocarbons..
GRO - Gasoline Range Organics.
DHS - Department of Human Services.
HETL = Health and EnvironmentalTesting Laboratory.·
DRO = Diesel Range Organics.

Old Navy Fuel Farm
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"--==-=, ~~-~-~--3.-DISCUSSION=OF,RESUbTS=~~~=-~-~C"

This"chapter summarizes the Old Navy Fuel Farm biosparging system field monitoring and
analytical results, as well as operations and monitoring data for the period 1 July - 31 December
1998. - An assessment of in situ biodegradation progress at the Old Navy Fuel Farm is also
provided based on biosparging system monitoring data (July-December 1998) and results of
-ground-water-sampling-conducted-during-8-9 December-1998;--~-- ---- - ----

3.1 SUMMARY OF BIOSPARGING SYSTEM OPERATION AND
MONITORING DATA

Field personnel performed a total 12 routine operations and monitoring site visits during the
period 1 July - 31 December 1998. Operations and monitoring site visits were conducted on
13 and 21 July, 5 and 26 August, 10 and 25 September, 1 and 22 October, 11 and 23 November,

" and 3 and 21 December 1998. Tasks performed during each site visit included:

• Monitoring of biosparging system operational parameters

• Gauging of water levels and measurement of water quality indicator parameters at
monitoring wells and well points

• _Field analysis of well point headspace TVH, methane, oxygen, and carbon dioxide
concentrations

• Inspection ofbiosparging system components and remedial area for evidence of active
air injection (sparging)

--------

• Inspection of biosparging system components for functionality and performance of repairs
as necessary.

3.1.1 Biosparging System Operational Summary

The Old Navy Fuel Farm biosparging system was activated on 8 August 1996 using the injection
of compressedair in both lateral aeration trenches and sparge wells. Lateral aeration was
subsequently suspended, and enhancements to the sparge well network were accomplished.
Currently, the system operates through a network of vertical sparge wells utilizing low flow air
injection. Air injection is accomplished using three sparge compressors which supply air flow at
individual rates of 250-300 cfm at 7-12 psig. During operations and maintenance visits, injection
pressures and flow rates are measured at equipment service vaults using dedicated gauges.
Audio/visual evidence (i-.e., obvious standing water aeration and/or audible supply line air flow)
was also used to assess system functionality. During this reporting period, the biosparging
system operated continuously except during maintenance and repair activities requiring

Old Navy Fuel Farm _
Naval Air Station, Brunswick, Maine
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temporaryti~e-:-;<:24-hours)~system""de:o-activatioi1:·:Itcshould~be'noted'thaHhe'systemwas
deactivated from 30 November to 31 December to accommodate the installation of the
de-watering pilot study process equipment. Therefore; the system was inactive for 8 days prior
to the 8-9 December 1998 sampling event.

3.1.2 Monitoring Well and Well Point Ga'uging Datil

Fieldpersonnel gauged 19 well points and'll shallow monitoring weils located at and in the
vicinity Of tneOlONavyFuel Farm during the 12'o'perations and maintenance visits. An
additional gauging event was conducted in advance of the ground-water sampling event ,
performed on 8-9 December 1998., Monitoring well MW.;.NASB":056R was physically blocked
and not gauged during the reporting period. A summary of the well gauging data for the 6-month

,reporting period is provided in Table 3-1. Review of the gauging data indicates that the water
table exhibited a slight decrease in elevation during the period of July-December 1998. LNAPL
was not detected in any monitoring well or well point during the reporting peri~d.

'3.1.3 Water Quality Indicator Parameter Data

Field persoimel measured water.quality indicator parameters in 19 well points and 11 shallow
monitoring wells located at and in the vicinity of the Old Navy Fuel Farm during the 12
,operations and maintenance visits. The average temperature of ground water gradually decreased
during the reporting period from 16.73°C on 13 July to 7.63°C on 21 December 1998. The
monthly average pH and conductivity values remained consistent throughout the reporting
period.' As previously noted, water quality indieator parameter measurements may not be entirely
representative of ground-water conditions since the well points and monitoring wells were not
purged prior.to data collection. Since the dissolved oxygen and redox measurements are
especially sensitive to equilibration with the well point riser headspace, these parameters are not
evaluated further. A summary of water quality indicator parameter data collected during the '
operation and maintenance visits is provided in Table 3-2.

As previously stated, low flow purging is not effectively accomplished at the well point locations
due to slow recharge rates. To resolve this issue, additional monitoring wells are scheduled for
installation at the Old Navy Fuel Farm to provide sufficient locations for more effective
assessment of ground-:-water quality indicator parameters.

3.1.4 Well Point Headspace Vapor Measurements

,Field personnel measured TVH, methane, carbon dioxide, and oxygen concentrations in the
, headspace' of the 19 well points monthly during the reporting period. Well point headspace
vapor measurements were conducted on 21 July, 5 August, 25 September, 22 October,
23 November, and 3 December 1998. TVH was measured using a Foxboro TVA-lOOO PIDIFID,
and methane, carbon dioxide, and oxygen measurements were performed with a LandTec GA-90.
The PIDdata collected on 21 July 1998 were not retained for analysis due to instrument response- . . .
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error. TheFIDIPID instrumenf~orrlycmeets-EPkdata-qiiality level lA: Qualitative Screening.
General field applications for the FIDIPID are limited to indications of general presence of
contamination and for health and safety applications. However, some assumptions can be made
from the operating principles of the instrumentation. While FIDs provide significant response to
most organic vapors, they are more sensitive to aliphatic (or chained) hydrocarbons because these
compounds burn more efficiently than aromatic (or ringed) hydrocarbons. Fills are typically
calibrated with methane. PIDs use an ultraviolet lamp to ionize organic vapors rather than a
hydrogen flame. Ultraviolet lamps range in-energy from 8.4 to 11.7 eV; the Navy Foxboro TVA
1000 PID currently uses a·l 0.6-eV lamp. Compounds with higher ionization potentials (e.g.,
aliphatics) require more energy for ionization; therefore, the strength of the ultraviolet lamp
determines the compounds that are ionized. PID instruments are most sensitive to aromatic
hydrocarbons (e.g., BTEX compounds), but some aliphatics can also be detected with the higher
energy lamps. Therefore, elevated Fill responses observed without corresponding PID responses
were assumed to be indicative of the presence of aliphatic hydrocarbons, i.e., methane-based
compounds. These instrument responses were correlated against actual methane measurements
performed with the LandTec GA-90 methane detector. During the reporting period, TVH .
concentrations greater than 10 ppmy (PID) were observed in each of the 19 well point risers.
A summary of the well point headspaceTVH measurements is provided in Table 3-3.

Methane, carbon dioxide, and oxygen measurements were performed with a: LandTec GA-90.
Percent methane measurements ranged from non-detect to 6.3 percent (WP-7, 23 November
1998). During the July:.·December 1998 reporting period, methane was sporadically detected

throughout the biosparging remedial area. Many of the locations in which methane was reported .
have not exhibited a history of methane detection since activation of the biosparging system in
August 1996. The FIDIPID results did not correlate with or support the reported methane
(LandTec GA-90) detections, except at well points with a history of methane gas. These
locations are in suspected anaerobic areas outside of the biosparging zone of effectiveness
(including well points WP-l, WP-2, WP-3, WP:"5, WP-6, and WP-ll). The majority of methane
gas detections were reported at locations without a prior history of methane and exhibited
concentrations of 0.1 percent, the minimum detection limit of the LandTec GA-90 instrument.
Since the methane detections did not correlate to the FIDIPID readings and were not supported
by historical data (dating from August 1996), it is suspected that the baseline calibration setting
of the LandTec GA-90 was slightly elevated. The LandTec GA-90 was re~calibrated prior to the
November j998 headspace monitoring event. Percent carbon dioxide measurements ranged from
non-detect to 14.0 percent (WP-12, 3 December 1998). Percent oxygen measurements ranged
from 9.7 percent (WP-5, 22 October 1998) to ambient concentrations (i.e., approximately
21 percent) at multiple locations. Well point riser headspace methane, carbon dioxide, and
oxygen data are summarized in Table 3-4.
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3.2 -SUMMARY-OF GROUND;;WATER SAMPtINGPROGRAM~-RESULTS

3.2.1 Well Gauging .Results

Prior to ground-water sampling, field personnel gauged 11 monitoring wells located at and in .
the vicinity of the Old Navy Fuel Farm and 19 existing well points to determine depth to water
and note absence/presence of LNAPL. Monitoring well MW-NASB-056R was not gauged due

--to physical obstruction of the well riser. LNAPL-was not~observed in any of the monitoring
wells or well points. The ground-water elevation in the 11 monitoring wells ranged from 58.75ft
mean sea level in MW-NASB-049 t072.92 ft mean sea level in MW-NAsB-062. Monitoring
well MW-NASB~043 was observed to be dry. Table 3-1 provides a summary of Old Navy Fuel
Farm gauging data for the reporting period.

Figure 3-1 provides the interpreted water table elevations for the 3 December 1998 gauging
event Ground-water flow is interpreted to be to the south-southeast The overall ground-water
flow direction observed during the 3 December 1998 gauging event, when the biosparging

. system was inactive, was similar to that observed during theAugust 1996 gauging event (prior to
activation of the biosparging system) and during subsequent periods of active biosparging.

3.2.2 Ground':Water Sam"pling Results

A total of 28 ground-water samples were collected from 10 monitoring wells (MW-NASB-044, ­
MW-NASB-046, MW-NASB-049, MW-NASB-051, MW-NASB-054, MW-NASB-058,
MW-NASB-061R, MW-NASB-062, MW-NASB-211, and MW-NASB-213) and 18 well points
(WP-l through WP-12, WP-14, WP-15, WP-16R, WP-17R, WP-21 , and WP-22) during 8-9
December 1998. Analytical results for the 8-9 December 1998 ground-water sampling event are

--- -sTIfuIfiariZed-inTable-3::5~Figures-3"=2" through-3=4-provide interpreted concentration isopleths
for total BTEX, TPH-GRO, and TPH-DRO, respectively.

Of particular note, several VOC were reported in the trip blank (toluene, ethylbenzene,
m&p-xylene, and o-xylene) and in the rinse blank (toluene and total xylenes) at a concentration
of 2 /lg/L for samples submitted with the well point ground-water samples. It is suspected that
the trip and rinse blanks acquired trace BTEX concentrations as a result of field contamination ­
associated with fugitive hydrocarbon emissions (potentially from fIeld equipment sources). The
trip and rinsate blank BTEX concentrations were not included in calculations of total BTEX in
the well point ground-water sarriples. -

-VOC were not reported in the trip and rinse blanks submitted with the monitoring well ground­
water samples. However, several monitoring wells exhibited BTEX concentrations. The total
BTEX concentrations were calculated consistent with the laboratory analytical results for
monitoring well ground-water samples.
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- -c;~A-'summaryoof~analytical~results4opgrou-nd=water~samplescollected=aHheo®ld=Navy~Fuel~Farm=:":-'~ - ~~-::- - -­
during the period of 10 June 1996 - 9-Uecetriber -1998 is provided in Table 3-6. To provide a
comparison to historical analytical data for dissolved-phase BTEX, totalBTEX calculations for
the well point and monitoring well samples collected during 8-9 December 1998 included all
data as reported, regardless of the laboratory reported trip blank and/or rinsate blank detections.

Based on the above discussion, total BTEX was reported in 27 of 28 ground-water samples at
----concentrationscrangingfrom-3-;ug/I:;-(W:P.,3;-WP-6, W·P-9, WP-lO, WP-14, andWP.:15) to 12,747

----~ ,uglL(MW:NASB=211). -Total-BTEXwaKreponed-ann;oncentrationgreater.than 100,uglL
in 5 of28 samples: WP-5 (4,492 ,ugIL), WP-17R (118,ugIL), WP-21 (1,056 ,ugfL), WP-22
(1,144 ,ugIL), and MW:..NASB-211 (12,747 ,ugIL). Benzene was reported in 13 of 28 samples at
concentrations ranging from 3 ,ugfL (WP-2, WP-4, WP-8, WP-12, WP-16R, MW-NASB-054,
and MW-NASB-061R) to 91 ,ugfL (WP-22). Ethylbenzene was reported in 16 of 28 samples.
Toluene and total xylenes were the most frequently detected compounds, reported in 28 of 28
samples. As previously stated, these compounds were reported in the ~rip blank and rinsate blank
from the well point sample delivery group and are not supported by historical analytical data.
Therefore; the detection frequencies for toluene and total xylenes are likely not representative of
actual conditions.

MTBE was detected in 40f 28 ground.:water samples at concentrations ranging from 4,ugfL
(MW-NASB-061R) to 36,ugIL (MW-NASB-21l). MTBE was not detected in the equipment
rinsate blanks or the trip blank.

TPH-GRO were reported in 27 of 28 ground-water samples at concentrations ranging from
13 ,uglL (MW-NASB-062 and MW-NASB-213) to 15,000 ,uglL (MW-NASB-211).
Concentrations ofTPH-GRO were reported above 1,000 ,uglL in 6 of28 samples: WP-2 (8,500

---pgft)-; WP=5 c-I-4;OOO-J.lg/I:};WP~17R-(2-;400-,ugft;);-WP=2t (2;900 ,ugIL), WP-22 (8,900 -,ugIL),
and MW-NASB-211 (15,000,uglL). TPH-GRO were detected in the equipment rinsate blanks at
concentrations of 35 ,uglL (well point sample delivery group) and 53,ugIL (monitoring well
sample delivery groiIp).

T£H-DRO were reported in 25 of 26 ground-water samples at concentrations ranging from
56 ,uglL (MW-NASB-062) to 18,000 ,uglL (WP-17R). Insufficient sample volumes were
collected at well points WP-9 and WP-16R to allow TPH-DRO analyses. Concentrations of
TPH-DRO were reported greater than 1,000,ugIL at 6 locations: WP-2 (5,300 ,ugIL), WP-4
(5,000 ,uglL), WP-5 (2,500 ,uglL), WP-17R (18,000 ,uglL), WP-21 (2,700 ,ugIL), and WP-22
(16,000,uglL). A TPH-DRO concentration of 56,ugIL was reported in upgradient well
MW-NASB-062, suggesting the potential detection of non-petroleum related hydrocarbons as a
result of the TPH-DRO analytical method. TPH-DRO was not detected in the equipment rinsate
blanks.

- -_ .. - -._- -----------
. Old Navy Fuel Farm

Naval Air Station, Brunswick, Maine
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Theoreported=concentrations=of=total=BQ;EK"'o-M'f=B-Ei'FPH=GR0~and=T=PH-;.;:BROfor the duplicate
ground-water samples collected at well points WP-2 and WP-7 were slightly higher than the
original sample results. The reported concentrations of total BTEX, MTBE, TPH-GRO, and
TPH-DRO for the duplicate ground-water sample collected at MW-NASB-211 indicate<;l general
agreement with analytical results for the original sample.

A Hach Model DR-2000 spectrometer was used-for analysis of ferrous iron and manganese
-concentrations in- the -ground-water samples collected-from 1-8 of 19 well points. Insufficient
sample volume was collected from well point WP-18R to allow-ferrous iron or manganese
analysis. Samples were not collected from well points WP-13, WP-19, and WP-20 due to
well point damage. Ferrous iron concentrations ranged from 0.15 mg/L in well point WP-8
to 3.13 mg/L in WP-17R. Manganese concentrations ranged from non-detect in 2 well points

- __ (WP-6 and WP-22) to 3.5 mg/L in WP:-9. Theduplicate samples collected at well points WP-2
and WP-7 indicated general agreement with analytical results for the original samples. There
were no spatial distribution patterns observed for ferrous iron or manganese at the site.
A summary of the ferrous iron and manganese data is provided in Table 3-7.

__ 3.3 ASSESSMENT OF BIOSPARGING SYSTEM PERFORMANCE

Indicator parameters used to assessbiosparging system performance during the July-December
1998 reporting period include: ground-water sampling results; well point headspace TVH;
methane, carbon dioxide, and oxygen concentrations; and field observations. It should be noted

- that the variation in some indicator parameters, relative to the previous reporting period (January­
June 1998), may be attributable-to seasonal effects. However, the biosparging system was
inactive during the period of 30 November - 31 December 1998 to allow completion of
engineering modifications undertaken to enhance remedial system performance. Some variation
in indicator parameters-may-also be attributable to-the-temporary-system shutdown.

As discussed in Section 3.1.3,the reported water quality indicator parameter measurements may
not be representative of actual field conditions since the well points and monitoring wells were

- not purged prior to data collection. Therefore, water quality indicator parameter.data for the
13 July through 9 December 1998 reporting period are not included in the assessment of
biosparging system performance. Future water quality indicator parameter data will be collected
using low flow purging at monitoring well locations.

3.3.1 In Situ Biodegradation Conditions

Ground-water parameters and vapor monitoring data collected prior to biosparging system
activation (i.e., August 1996) at the Old Navy FuelFarm were indicative of advanced anaerobic
(reduced) environmental conditions as evidenced by dissolved oxygen concentrations of 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. In August 1996,

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Summary Report - Biosparging System Operations
July-December 1998
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only·2~wenpoints,WP-9-and -WP::20~exhibited·dissolvedcoxygen·concentrations greater than
1.0 mg/L (5.4 and 3.1 mg/L, respectively) as recorded during the baseline (pre-biosparging)
sampling event.

Anaerobic conditions prior to biosparging were also evidenced by significantly elevated
methane gas concentrations in 13 of 20 well points, ranging from 0.1 to >90.0 percent (or
from 1,000 to >900,000 ppmv).

- . .

In December 1998;1611owihg affproxirrHltely 28 months ·ofactive biosparging, methane gas
was detected up to 0.1 percent (i.e., 1,000 ppmv) at only 1 of 19 well points (WP-14) with the
LandTec GA-90. Based on FIDIPIDresponses, limited concentrations of methane-based
compounds (i.e., ranging from <15 to approximately 450 ppmv) were potentially indicated at well
points WP-l, WP-2, WP-4, WP-5, WP-7, WP-8, and WP-lO. With the exception of well points
WP-8, WP-I0, and WP-14, these elevated readings were located outside of the effective
biospargingarea of influence. It should also be noted that the presence of methane gas was only
confirmed by direct measurement with the LandTec GA-90 at well point WP-14.

The area-wide observation of dissolved oxygen concentrations <1.0 mg/L and the presence
of elevated methane concentrations in well point riser headspace reported during the baseline
sampling event (August 1996) indicates that anaerobic conditions predominated throughout the
Old Navy Fuel Farm remedial area prior to system activation. Results of the December 1996,
June and December 1997, and June and December 1998 well point headspace monitoring events
.by comparison suggest that operation of the biosparging system has established and maintained
aerobic biodegradation conditions (as evidenced by significant reduction and/or the elimination
of methane gas).

Figure-J·Sprovides an· idealized illustration ·of microbial· ground-'water environments in the
vicinity of a petroleum spill resulting from preferential use of electron acceptors. Facultative
bacteria (i.e., able to metabolize hydrocarbons in both aerobic and anaerobic environments)
utilize available electron acceptors preferentially according to energy availability per mole, .
beginning with oxygen (aerobic respiration) and proceeding in order through nitrate reduction,
iron reduction, sulfate reduction, and then to methanogenesis (carbon dioxide reduction). Thus,
the presence of methane is indicative of anaerobic conditions since all other available electron
acceptors would have been exhausted and/or are not available for utilization by the indigenous
microbes (NFESC 1996). Furthermore, methanogenic bacteria cannot tolerate oxygen and
would have been depleted in areas subject to ground-water aeration, therefore, area-wide
reductions/elimination of methane gas indicate the establishment of aerobic conditions enhanced
by the operation of the biosparging system.

Depleted well point riser headspace oxygen concentrations may be indicative of areas exhibiting
a negative diffusion gradient (i.e., riser headspace to ground water) resulting from biological
oxygen demand and/or the presence of anaerobic ground water. During the July-December 1998
reporting period, depressed well point riser oxygen concentrations (i.e., <19 percent) were

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

Summary Report - Biosparging System Operations
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reported at-well 'points~WP-1~through7WP"6~W-P.=9,~W-P= 10·through-WP=12;-WP-14;-WP-15, and
, WP-17R. Riser headspace oxygen concentrations at these locations ranged from 9.7 percent
(WP-5, 22 October 1998) to 18.9 percent (WP-17R, 21 July 1998). Ambient air typically
exhibits oxygen concentrations of approximately 21 percent. Well 'points WP-l through WP-6
and WP-9 are located outside of the biosparging area of influence, and anaerobic ground water is
assumed to be present at these locations. The occurrence of anaerobic conditions is substantiated
by the observation of methane at many of these outlying locations. Methane was also indicated

--at well points WP-10 and WP-14, which may have been anaerobic during the reporting period.
The rerriain'ingwell-p-oints in which depressed riser-headspace oxygen measurements were
reported are located within the biosparging area of influence and within areas of elevated
dissolved-phase hydrocarbons. It is likely that biological oxygen demand, resulting from
microbial degradation of subsurface hydrocarbons, contributed to the reduction in well riser
oxygen at these locations.
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Increased carbon dioxide within well riser headspace may be indicative of microbial activity
, '

since carbon dioxide is a final endproduct of many microbial metabolic processes. Elevated
carbon dioxide concentrations in well point risers, ranging from 0.1 to 14 percent, were reported
at all well point locations.

Manganese and ferric iron (Fe+3
) are often preferentially used as alternate electron acceptors (to,

oxygen) under anaerobic conditions. Increases in the concentrations of manganese and/or ferric
iron may be indicative of reduced utilization rates associated with conversion from anaerobic to
aerobic microbial activity. Based on the December 1998 ground-water sampling data, the
manganese concentrations do not appear to have changed significantly during the reporting
period,andwere not significant indicators in previous sampling events (August 1996 - June
1998). Ferric iron is not directly measured for microbial assessments since it is not possible to

'quantify its availability-to-the-microbial-population without knowing-its degree of crystallinity.
Therefore, its reduced form, or ferrous iron (Fe+2

), is measured. An increase in ferrous iron
concentration is an indication that iron reduction is likely occurring (NFESC 1996). Alternately,
if ferrous iron concentrations are depleted, it maybe inferred that dilution and/or oxidation may"
be taking place in the absence of continued ferrous iron production associated with anaerobic
conditions. Based on the December 1998 ground-water sampling data, the ferrous iron
concentrations have not changed significantly during the reporting period, and were not
significant indicators in previous sampling events (August 1996 - June 1998).

Based on the lack of significant changes in ferrous iron and manganese concentrations, future
sampling events will not include analysis for ferrous iron and manganese. It should also be noted
that field personnel reported audio/visual evidence of active sparging conditions, including
aeration of ground-water within well points, monitoring wells, and service vaults, throughout the
biosparging area of influence during the July-December 1998 reporting period. Aeration of
standing water in service vaults throughout the biosparging area was also observed during the
June-December 1998 reporting period.

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine
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3.3.2 Assessment~ofDissolved-Phase=Hydr()carbon~Removal--=~7_~-·_._~~_'__~~.:_=C·

Analytical data collected during the August 1996 (baseline), December 1996, June and December
1997, and June and December 1998 ground-water sampling events at the Old Navy Ftiel Farm. .

indicate that progressive reductions in both the spatial distribution and localized concentrations
of dissolved-phase BTEX, MTBE, TPH-GRO, and TPH-DRO have occurred since activation of
the remedial system. Table 3-6 provides a historical summary of analytical results for these
sampling events. ·Concentration isopleths for the 8-9 December 1998 sampling event are

. provided oii Figures 3=2tnr6ugh3:4~ .Figures 3..:6 tliroligh 3=8-provide trend analyses of
concentration isopleth areas for BTEX, TPH-GRO, and TPH-DRO since biosparging system
activation in August 1996.

The isopleth areas included in Figures 3-6 through 3-8 were calculated directly from electronic
drawing files using AutoCadR-14® software. Each data point represents the total area (ft2)
encompassed by the respective concentration isopleth (i.e., >10, >100, >1,000, or >1Q,OOO f-lglL)
for a given ground-water sampling event. As a result of the installation of supplemental well
points WP-21 and WP-22 in areas of elevated dissolved-:phase hydrocarbon concentrations
following the June 1997 ground-water sampling event, an apparent "increase" in the spatial
distribution of-the concentration isopleths was observed. To normalize the concentration isopleth
areas over time, a second line was included with each plot to illustrate the trends exhibited with
and without inclusion of analytical data from supplemental well points WP~21 and WP-22.

Figure 3-6 provides total isopleth area plots for dissolved-phase BTEX concentrations from the
period of activation of the biosparging system in August 1996 to the December 1998 ground­
water sampling event. A significant decrease in the BTEX isopleth area is demonstrated for
concentration increments greater than 10, 100, and 1,000 f-lgIL. As discussed above, the

... - irrstallatioh-:-ofwell-points·WP=2-1-and- WP=22following-the-June-1997--:ground-water sampling
event resulted in an apparent "increase" in the area within the 1,000 f-lglL BTEX isopleth. This
is demonstrated in Figure 3-6 by the divergence of the isopleth area lines ocurring after June·
1997. Nevertheless·, the overall trend in the areas encompassed by the BTEX concentration
isopleth(s) represents a progressive reduction. The dissolved-phase BTEX isopleth area plot for
concentrations >10, 000 f-lglL exhibits a slight increase during the first 6 months of active
biosparging. It is suspected that this increase resulted from the mobilization of saturated
hyrdrocarbons due to initial sparging activity. Following the December 1996 interim sampling
event, the>10, 000 f-lglL BTEX isopleth area plot exhibits a rapid reduction, to near non-detect
levels by June 1998.

Figure 3-7 provides total isopleth area plots for dissolved-phase TPH-GRO concentrations from
the period of activation ofthe biosparging system in August 1996 to the December 1998 ground­
water sampling event. A significant and steady decrease in the TPH-GRO isopleth area is·
demonstrated for each of the concentration isopleth incremerits (i.e., TPH-GRO > 100, 1,000,
and 10,000pglL) since biosparging system activation. The TPH-GRO isopleth area plots exhibit

---------------------:._---------'------....:..;_.~--......----==_._-----.
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slight increases- during the firsr6months~Ofactive Di6sparging~ As-discussed above, it is
-suspected that these increases resulted from the mobilization of saturated hyrdrocarbons due
to initial sparging activity.

Figure 3-8 provides total isopleth area plots for dissolved-phase TPH-DRO concentrations from
the period of activation of the biosparging system in August 1996 to the December 1998 ground­
water sampling event. The TPH-DRO isopleth area plots exhibit apparent increases during the

·Iirsnwo inferim-sarttpling-events. These increases may-also-have resulted from the mobilization
oTsaturated hyrdrocaroonsdueto-initialSpargingactivity. Following the June 1997 ground­
water sampling event, significant decreases in the TPH-DRO isopleth area plots are exhibited for
concentrations>1,000 and>10,000 ,ugIL. A slight decrease is exhibited for the>100 ,ugfL
TPH-DRO concentration isopleth area.

Dissolved-phase MTBE was almost entirely absent from ground water at the Old Navy Fuel
Farm by the June 1997 interim sampling event. During the most recent ground-water sampling
event (8-9 December 1998), MTBE was detected in only 4 of 28 ground-water samples at
concentrations of 4 ,ugfL (MW-NASB-061R) to 36,ugIL (MW-NASB-21l).

Analysis of historical data trends indicate that for the five ground-water sampling events
.performed since biospargirig- system activation, the overall area affected by dissolved-phase
hydrocarbons has been steadily decreasing. Further, the analytical data also demonstrate that

. dissolved-phase hydrocarbons have not migrated from the Old Navy Fuel Farm.

As discussed in previous summary reports and illustrated in Table 3-6, the reduction in the
spatial extent of dissolved-phase hydrocarbons has occurred with a concurrent reduction in
localized (i.e., monitoring point specific) concentrations.

3.4 CONCLUSIONS AND RECOMMENDATIONS

Significant reductions in the extent and concentrations of dIssolved-phase hydrocarbons have
. been demonstrated since the commencement ofbiosparging activity in August 1996. This trend

was sustained during the reporting period (l July - 31 December 1998). The reductions may be .
attributable to the combined effects of volatilization and increased in situ biodegradation, both·
resulting from operation of the Old Navy Fuel Farm biosparging system. Additional hydrocarbon
mitigationhas likely occurred due to natural attenuation. Anaerobic conditions are probable
evidence that natural attenuation is occurring. Well sampling conducted outside the influence of
the biosparging system has shown decreased dissolved oxygen concentrations, evidence that
anaerobic conditions exist. Although existing data are not sufficient to directly quantify the
fraction of hydrocarbon reduction attributable to volatilization or biodegradation, inferences may
be made for selected constituents based on chemical-specific vapor pressure and .
biodegradability. MTBE,BTEX, and TPH-GRO for which the most significant concentration
reductions have been observed, are the most volatile analytes included in the sampling program.
Although BTEX compounds are known to be readily biodegradable, MTBE is generally

. .

Old Navy Fuel Farm
Na~alAir Station, Bruns~ick, Maine

Summary Report - Biosparging System Operations
July-December 1998



EA Engineering, Science, and Technology

. Project: 296.0035
Revision: FINAL

Page 3-11
February 2000

.... ~ :considered·to·becrecalcitrant~('Mormi1e~et~alo;=1994J. l'hereduction in MTBE concentration may
be principally attributable to volatilization. The majority of MTBE removal was observed early
(i.e., by December 1996) in the biosparging system operational period, an operational period
favoring volatilization of compounds characterized by relatively high vapor pressure. Continued
in situ biodegradation of petroleum hydrocarbons has been evidenced by significant decreases in
total BTEX, TPH-GRO, and TPH-DRO distribution and concentrations in the remedial zone.

As indicated in Section 3.3.2, dissolved-phase hydrocarbon removal has resulted in sustained
progress toward MEDEP cleanupcritetia. In order to enhance the effectiveness of the
biosparging system, remedial system modifications/improvements have been initiated, including:

• Expansion of the SVE/AAS network to more fully encompass the two principal areas
of concern exhibiting persistent hydrocarbon concentrations. .

• Installation of 6 additional air sparging wells.

• Modifications to the SVE process equipment and the performance of a 2-month
de-watering pilot study to permit combined SVE/AAS system operation.

• Installation of up to 6 new/replacement monitoring wells to assist in monitoring the
progress/effectiveness of the remedial system and to replace the well point monitoring
locations, which have exhibited increasingly poor recharge characteristics.

Ongoing system modifications will be completed during the January-June 1999 operational
period. The June 1999 ground-water sampling event will incorporate data from new monitoring
wells.

Old Navy Fuel Farm.
Naval Air Station, Brunswick, Maine
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Table 3-1
February 2000

TABLE 3-1 SUMMARY OF WELL GAUGING DATA COLLECTED
FROM 1 JULY THROUGH 31 DECEMBER 1998

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

IWell Elevation I Depth to I Depth to I LNAPL I Water Table
Gauging Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)

WP·l

13 JUL 1998 74.84 4.23 --- --- 70.61

21 JUL 1998 74.84 5.05 --- --- 69.79

05 AUG 1998 74.84 5.66 --- --- 69.18

26 AUG 1998 74.84 4.35 --- --- 70.49

10 SEP 1998 74.84 5.21 --- 69.63

25 SEP 1998 74.84 5.85 --- --- 68.99

01 ocr 1998 74.84 5.55 --- --- 69.29

22 ocr 1998 74.84 4.36 --- --- 70.48

11 NOV 1998 74.84 3.55 --- --- 71.29

23 NOV 1998 74.84 3.99 --- --- 70.85

03 DEC 1998 74.84 4.46 --- --- 70.38

10 DEC 1998 74.84 4.56 --- --- 70.38

21 DEC 1998 74.84 4.93 --- --- 69.91

WP-2

13 JUL 1998 75.25 5.14 --- --- 70.11

21 JUL 1998 75.25 5.69 --- --- 69.56

05 AUG 1998 75.25 6.14 --- --- 69.11

26 AUG 1998 75.25 5.49 --- --- 69.76

10 SEP 1998 75.25 5.91 --- --- 69.34

25 SEP 1998 75.25 6.30 --- --- 68.95

01 ocr 1998 75.25 6.18 --- --- 69.07

22 OCT 1998 75.25 5.07 --- --- 70.18

11 NOV 1998 75.25 5.45 --- --- 69.80

23 NOV 1998 75.25 5.07 --- --- 70.18

03 DEC 1998 75.25 5.21 --- --- 70.04

10 DEC 1998 75.25 5.20 --- --- 70.05

21 DEC 1998 75.25 5.41 --- --- 69.84

NOTE: LNAPL =Light, non-aqueous phase liquid; MSL =Mean sea level.
Dashes (---) indicate LNAPL not detected.
Biosparging system inactive during 30 November - 31 December 1998.

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Summary Report - Biosparging System Operations
July-December 1998
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Table 3-1 (Continued) .
February 2000

IWell Elevation I Depth to. 1 Depth to I LNAPL

I Elevation~Gauging Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft)

WP·3

13 JUL 1998 74.16 4.73 --- --- 69.43

21 JUL1998 74.16 4.29 --- --- 69.87

05 AUG 1998 74.16 4.93 --- --- . 69.23

26 AUG 1998 74.16 4.68 --- --- 69.48

10 SEP 1998 74.16 4.97 --- --- 69.19

25 SEP 1998 74.16 5.38 --- --- 68.78

01 OCT 1998 74.16 5.30 --- --- 68.86

22 OCT 1998 74.16 3.68 --- --- 70.48

11 NOV 1998 74.16 3.93 --- --- 70.23

23 NOV 1998 74.16 3.99 --- --- . 70.17

03 DEC 1998 74.16 4.06 --- --- 70.10

10 DEC 1998 74.16 4.21 --- 69.95

21 DEC 1998 74.16 4.29 --- --- 69.87

WP-4

13 JUL 1998 76.18 5.05 --- --- 71.13

21 JUL 1998 76.18 5.75 --- --- 70.43

05 AUG 1998 76.18 6.53 --- --- 69.65 .

26 AUG 1998 . 76.18 6.69 --- --- 69.49

10 SEP 1998 76.18 4.03 --- --- n.15

25 SEP 1998 76.18 7.45 --- --- 68.73

01 OCT 1998 76.18 7.36 --- --- 68.82

22 OCT 1998 76.18 4.61 --- --- 71.57

11 NOV 1998 76.18 5.22 --- --- 70.96

23 NOV 1998 76.18 4.78 --- --- 71.40

03 DEC 1998 76.18 4.91 --- --- 71.27

10 DEC 1998 76.18 5.38 --- --- 70.80

21 DEC 1998 76.18 5.65 --- --- 70.53

WP·5
13 JUL 1998 74.64 5.22 --- --- 69.42

21 JUL 1998 74.64 5.57 --- --- 69.07

05 AUG 1998 74.64 5.87 --- --- 68.77

26 AUG 1998 74.64 5.61 --- --- 69.03

10 SEP 1998 74.64 4.82 --- --- 69.82

25 SEP 1998 74.64 6.07 --- --- 68.57

01 OCT 1998 74.64 5.99 --- --- 68.65

22 OCT 1998 74.64 5.04 --- --- 69.60

11 NOV 1998 74.64 3.86 .-- --- 70.78

23 NOV 1998 74.64 5.28 --- --- 69.36

03 DEC 1998. ··74.64 5.33 - --- --- 69.31

10 DEC 1998. 74.64 5.50 --- . --- 69.14

21 DEC 1998 74.64 5.85 --- --- - 68.79 ..

Old Navy Fuel Farm
N~valAir Station, Brunswick, Maine

Summary Report - Biosparging System Operations
July-December 1998
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Table 3-1 (Continued)
February 2000-

- . __._-- >- - - I we~i:~e;~;ion-l~~:f:~(~~)--I~-~~htt~t)-I -_LNAPL~,c~-I~ Water Table - -

Gauging Data Thickness (ft) Elevation (ft)

WP-6
13 JUL 1998 73.72 4.14 --- --- 69.58

21 JUL 1998 73.72 4.65 --- --- 69.07

05AUG 1998 73.72 5.05 --- --- 68.67

26 AUG 1998 - '73.72 .4.68 --- --- 69.04

10 SEP 1998 73.72 2.99 --- --- 70.73

25 SEP 1998 73.72 5.31 --- --- 68.41

01 OCT 1998 73.72 5.19 --- --- 68.53

22 OCT 1998 73.72 4.08 --- --- 69.64

11 NOV 1998 73.72 5.35 --- --- 68.37

23 NOV 1998 73.72 4.21 --- --- 69.51

03 DEC 1998 73.72 - 4.23 --- --- 69.49

10 DEC 1998 73.72 4.53 --- --- _69.19

21 DEC 1998 73.72 4.61 --- --- 69.11

WP-7

13 JUL 1998 73.92 4.47 --- --- 69.45

21 JUL 1998 73.92 5.04 --- --- 68.88

05 AUG 1998 73.92 5.50 --- --- 68.42

26 AUG 1998 73.92 5.09 --- --- 68.83

10 SEP 1998 73.92 5.31 --- --- 68.61

25 SEP 1998 73.92 5.77 --- --- - 68.15

01 OCT 1998 73.92 5.63 --- --- 68.29

22 OCT 1998 73.92 4.27 --- --- 69.65

11 NOV 1998 73.92 3.70 --- --- 70.22

23 NOV 1998 73.92 4.16 --- --- 69.76

03 DEC 1998 73.92 4.30 --- --- 69.62

10 DEC 1998 73.92 4.39 --- --- 69.53

21 DEC 1998 n92 4.57 --- --- 69.35

WP-8
13 JUL 1998 74.99- 4.83 --- --- 70.16

21 JUL 1998 74.99 5.45 --- --- 69.54

05 AUG 1998 74.99 5.96 --- --_. 69.03

26 AUG 1998 74.99 5.83 --- --- 69.16

10 SEP 1998 74.99 7.88 --- --- 67.11

25 SEP 1998 74.99 6.67 --- --- 68.32

01 OCT 1998 74.99 - 6.40 --- --- 68.59

22 OCT 1998 74.99 4.45 --- --- 70.54

11 NOV 1998 74.99 5.47 --- --- 69.52

23 NOV 1998 74.99 4.87 --- --- 70.12

03 DEC 1998 74.99 4.89 --- --- 70.10

10 DEC 1998 74.99 5.25 --- --- 69.74

21 DEC 1998 74.99 5.42 --- --- 69.57

- Old Navy Fuel Farm _
Naval Air Station, Brunswick, Maine

Summary Report - Biosparging System Operations
July-December 1998
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Table 3-1 (Continued)
February 2000

II Ga~ging D:~a -
lwelfElevation- -, Depth to I Depth to r : LNAPL:-

r
'''Water Table

(ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)

WP-9

13 JUL 1998 75.46 5.32 --- --- 70.14

21 JUL 1998 75.46 5.91 --- --- 69.55

05 AUG 1998 75.46 7.05 --- --- 68.41

26 AUG 1998 75.46 Data not available (dry)

10 SEP 1998 75.46 Data not available (dry)

25 SEP 1998 75.46 Data not available (dry)

01 OCT 1998 75.46 Data not available(dry)

22 OCT 1998 75.46 4.88 --- --- 70.58

11 NOV 1998 75.46 6.37 --- --- 69.09

23 NOV 1998 75.46 6.70 --- 68.76

03 DEC 1998 75.46 6.34 --- --- 69.12

10 DEC 1998 75.46 6.78 --- --- 68.68

21 DEC 1998 75.46 Data not available (dry)

WP-IO

13 JUL 1998 74.83 4.86 --- --- 69.97

21 JUL 1998 74.83 5.64 --- --- 69.19

05 AUG 1998 74.83 6.27 --- 68.56

26 AUG 1998 74.83 6.17 --- --- 68.66

10 SEP 1998 74.83 5.42 --- --- 69.41

25 SEP 1998 74.83 6.79 --- --- 68.04

01 OCT 1998 - 74.83 6.64 --- --- 68.19

22 OCT 1998 74.83 4.38 --- --- 70.45

II NOV 1998 74.83 5.09 --- --- 69.74

23 NOV 1998 74.83 4.95 --- ---" 69.88

03 DEC 1998 74.83 5.11 --- --- 69.72

10 DEC 1998 74.83 5.34 --- --- 69.49

21 DEC 1998 74.83 5.64 --- --- 69.19

WP·ll

13 Jl]L 1998 74.06 4.96 --- --- 69.10

21 JUL 1998 74.06 5.37 --- --- 68.69

05 AUG 1998 74.06 5.82 --- --- 68.24

26 AUG 1998_ -74.06 5.52 --- --- 68.54

10 SEP 1998 74.06 4.71 --- --- 69.35

25 SEP 1998 74.06 6.16 --- --- 67.90

01 OCT 1998 74.06 6.02 --- --- 68.04

22 OCT 1998 74.06 - 4.70 --- --- 69.36

II NOV 1998 74.06 5.03 --- --- 69.03

23 NOV 1998 74.06 - 4.98 --- --- 69.08

03 DEC 1998 74.06 5.00 --- --- 69.06

10 DEC 1998 -74.06 5.20 --- .--- 68.86

21_ DEC 1998 - 74.06 5.28 --- --- 68.78

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Summary Report - Biosparging System Operations
- July-December 1998
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Table 3c 1 (Continued)
February 2000 '

I'WeltElevation I Depth to I -Depth to I LNAPL Water Table
Gauging Data ' (ft MSL) Water (£t) LNAPL (ft) Thickness (ft) Elevation (£t)

WP·12
13 JUL 1998 75.12 6.41 --- --- 68.71

21 JUL 1998 75.12 6.89 --- --- '68.23

05 AUG 1998 ,75.12 7.70 --- --- 67.42

26 AUG 1998 ' 75.12 Data not available (dry) ,

10 SEP 1998 , 75.12 Data not available (dry)

25 SEP 1998 75.12 Data not available (dry)

01 OCT 1998 75.12 Data not available (dry)

22 OCT 1998 75.12 5.78 --- --- 69.34

11 NOV 1998 75.12 7.10 --- --- 68.02

23 NOV 1998 75.12 6.95 --- --- 65.17

03 DEC 1998 75.12 6.62 --- --- 68.50

10 DEC 1998 75.12 7.05 --- --- 68.07

21 DEC 1998 75.12 7.40 --- --- 67.72

WP-14

13 JUL 1998 ' 75.18 5.52 --- --- 69.66

21 JUL 1998 75.18 6.16 --- --- 69.02

05 AUG 1998 75.18 6.78 --- _.. 68.40

26 AUG 1998 75.18 6.67 --- --- 68.51

10 SEP 1998 75.18 6.94 _.- --- 68.24

25 SEP 1998 75.18 7.27 _.- --- 67.91

01 OCT 1998 75.18 7.16 --- --- 68.02

22 OCT 1998 75.18 5,08 .-- --- 70.10

11 NOV 1998 75.18 5.98 --- --- 69.20

23 NOV 1998 75.18 5.87 _.- --- 69.31

03 DEC 1998 75.18 5.75 --- _.- 69.43

10 DEC 1998 75.18 6.17 .-- --- 69.01

21 DEC 1998 75.18 6.39 --- --- 68.79

WP·15

13 JUL 1998 74.54 5.40 --- --- 69.14

21 JUL 1998 74.54 5.92 --- --- 68.62

05 AUG 1998 74.54 6.51 --- --. 68.03

26 AUG 1998 74.54 6.20 --- --- 68.34

10 SEP 1998 74.54 6.21 --- --- 68;33

25 SEP 1998 74.54 6.84 --- --- 67.70

01 OCT 1998 74.54 6.81 --- --- 67:73

22 OCT 1998 74.54 5.01 --- --- 69.53 ,

11 NOV 1998 ' 74.54 5;66 --- --- 68.88

23 NOV 1998 ' 74.54 5.59 --- --- 68.95

03 DEC 1998 74.54 5.48 --- --- 69.06

10 DEC 1998 74.54 5.89 --- --- 68.65

21 DEC 1998 74.54 6.08 --- --- 68.46

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

Summary, Report - Biosparging System Operations
July-December 1998
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Table 3-1 (Continued)
February 2000

I· Well Elevation I Depth to I "'Depth to I LNAPL·

1

Water Table
Gauging Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)

WP-16R

13 JUL 1998 73.33 6.12· --- --- 67.21

21 JUL 1998 73.33 6.81 --- --- 66.52

05 AUG 1998 73.33 7.78 --- --- 65.55

26 AUG 1998 73.33 8.40 --- --- 64.93

10 SEP 1998 73.33 8.69 --- --- 64.64

25 SEP 1998 73.33 9.03 --- --- 64.30

01 OCT 1998 73.33 9.05 --- --- 64.28

22 OCT 1998 73.33 5.28 --- --- 68.05

11 NOV 1998 73.33 . 7.00 -_:.. --- 66.33

23 NOV 1998 73.33 7.28 --- --- 66.05

03 DEC 1998 73.33 Data not available (dry)

10 DEC 1998 73.33 7.29 --- --- 66.04

21 DEC 1998 73.33 7.65 --- --- 65.68

WP-17R

13 JUL 1998 74.74 ·6.78 --- --- 67.96

21 JUL 1998 74.74 7.31 --- --- 67.43

05 AUG 1998 74.74 8.02 --- --- 66.72

26 AUG 1998 74.74 8.49 --- --- 66.25

JOSEP 1998 74.74 8.69 --- --- 66.05

25 SEP 1998 74.74 9.68 --- --- 65.06

01 ocr 1998 74.74 8.96 --- --- 65.78

22 ocr 1998 74.74 6.07 --- --- 68.67

11 NOV 1998 74.74 7.46 --- --- 67.28

23 NOV 1998 74.74 7.53 --- --- 67.21

03 DEC 1998 74.74 7.10 --- --- 67.64

10 DEC 1998 74.74 7.45 --- --- 67.29

21 DEC 1998 74.74 7.82 --- --- 66.92

WP·18R

13 JUL 1998 74.81 5.59 --- --- 69.22

21 JUL 1998 74.81 6.39 --- --- 68.42

05 AUG 1998 74.81 7.20 --- --- 67.61

26 AUG 1998 74.81 7.05 --- --- 67.76

10 SEP 1998 74.81 7.57 --- --- 67.24

25 SEP 1998 74.81 7.65 --- --- 67.16

01 OCT 1998 74.81 7.63 --- --- 67.18

220CT1998 74.81 5.05 --- --- 69.76

11 NOV 1998 74.81 6.08 --- --- 68.73

23 NOV 1998 74.81 6.23 --- ..--. 68.58

03 DEC 1998 74.81 6.15 --- --- 68.66

JO DEC 1998 ·74.81 6.48 --- --- 68.33

21 DEC 1998 74.81 6.64 --- --- 68.17

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

Summary Report - Biosparging System Operations
July-December 1998
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Table 3-1 (Continued)
February 2000 .

-l Well-Elevation I Depth tol Depth to I LNAPL I Water Table -
GaugingData . cft MSL)·· Water Cft) - LNAPL Cft) Thickness Cft) Elevation Cft)

WP-21

13JUL 1998 75.77 5.78 --- --- 69.99

21 JUL 1998 75.77 6.47 --- --- 69.30

05 AUG 1998 75.77 7.00 --- --- 68.77

26 AUG 1998 75.77 6.93 --- --- 68.84

16 SEP 1998 . 75.77 7.13 --- --- 68.64

25 SEP 1998 75.77 7.49 ---- --- 68.28

01 OCT 1998 75.77 7.30 --- --- 68.47

22 OCT 1998 . 75.77 5.48 --- --- 70.29

11 NOV 1998 75.77 6.05 . --- --- 69.72

23 NOV 1998 75.77 6.05 --- --- 69.72

03 DEC 1998 75.77 6.18 --- --- 69.59

10 DEC 1998 75.77 6.30 --- --- 69.47

21 DEC 1998 75.77 '6.53 --- --- 69.24

WP-22

13 JUL 1998 76.10 5.85 --- --- 70.25 .

21 JUL 1998 76.10 6.49 --- --- 69.61

05 AUG 1998 76.10 7.00 --- --- . 69.10

26 AUG 1998 76.10 . 7.03 --- --- 69.07

10 SEP 1998 76.10 7.23 --- --- 68.87

25 SEP 1998 76.10 7.89 --- --- . 68.21

01 OCT 1998 76.10 7.72 --- --- 68.38

22 OCT 1998 76.10 5.65 --- --- 70.45

11 NOV 1998 76.10 6.35 --- --- 69.75

23 NOV 1998 76.10 6.07 --- --- 70.03

03 DEC 1998 76.10 7.08 --- --- 69.02

10 DEC 1998 76.10 6.51 --- --- 69.59

21 DEC 1998 76.10 6.51 --- --- 69.59

MW-NASB-043

13 JUL 1998 73.88 6.19 ---- --- 67.69

21 JUL 1998 73.88 Data not available (dry)

05 AUG 1998 .73.88 Data not available (dry)

26 AUG 1998 73.88 . Data not available (dry)

10 SEP 1998 73.88 Data not available (dry)

25 SEP 1998 73.88 Data not available (dry)

01 OCT 1998 73.88 Data not available (dry)

22 OCT 1998 73.88 6.15 . --- --- 67.73

II NOV 1998 . 73.88 Data not available (dry)

23 NOV 1998 . 73.88 6.77 --- --- 67.11

03 DEC 1998 73.88 Data not available (dry)

09 DEC 1998 Data not available (dry)

21 DEC 1998 73.88 7.10 --- --- 66.78

~._---~---

._-----­---'----'-------------------------------------
Old Navy Fuel Farm·
Naval Air Station, Brunswick, Maine
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Table 3-1 (Continued)
February 2000

T-weli Elevation -I Depth to -I -Depth to l CNAPL: .

1

Water Table
Gauging Data Cft MSL) Water Cft) LNAPL Cft) Thickness Cft) Elevation Cft)

MW-NASB·044

13 JUL 1998 73.18 2.72 --- --- 70.46

21 JUL 1998 73.18 3.14 --- --- 70.04

05 AUG 1998 73.18 6.75 --- --- 66.43

26 AUG 1998 73.18 3.26 --- --- 69.92

10 SEP 1998 73.18 3.62 . --- --- 69.56

25 SEP 1998 . 73.18 4.02 --- --- 69.16

01 OCT 1998 73.18 3.94 --- --- 69.24

22 OCT 1998 73.18 2.70 --- --- 70.48

II NOV 1998. 73.18 2.14· --- --- 71.04

23 NOV 1998 73.18 2.82 --- --- 70.36

03 DEC 1998 73.18 2.86 --- . --- 70.32

09 DEC 1998 ·73.18 2.92 --- --- 70.26

21 DEC 1998 73.18 3.05 --- --- 70.13

MW-NASB-046

10 SEP 1998 71.02 . 5.42 --- --- 65.60

25 SEP 1998 71.02 6.12 --- --- 64.90

01 OCT 1998 71.02 6.10 --- --- 64.92

22 OCT 1998 71.02 4.13 --- --- 66.89

11 NOV 1998 71.02 6.41 --- --- 64.61

23 NOV 1998 71.02 4.90 --- --- 66.12

03 DEC 1998 71.02 4.71 --- --- 66.31

08 DEC 1998 71.02 5.00 --- --- 66.02

21 DEC 1998 71.02 5.27 --- --- 65.75

MW-NASB-049

13 JUL 1998 66.97 ·5.62 --- --- 61.35

21 JUL 1998 66.97 5.91 --- --- 61.06

05 AUG 1998 66.97 6.22 --- --- 60.75

26 AUG 1998 66.97 5.71 --- --- 61.26

10 SEP 1998 66.97 5.93 --- --- 61.04

25 SEP 1998 66.97 8.22 --- --- 58.75

01 OCT 1998 66.97 6.10 --- --- 60.87

22 OCT 1998 66.97 5.61 --- --- 61.36

II NOV 1998 66.97 5.78 --- --- 61.19

23 NOV 1998 66.97 5.59 --- --- 61.38

03 DEC 1998 66.97 5.61 --- --- 61.36

08 DEC 1998 66.97 5.70 --- --- 61.27

21 DEC 1998 66.97 5.67 --- --- 61.30

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Summary Report - Biosparging System Operations
. July-December 1998
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Table 3-1 (Contillued)
February 2000

'. .- --- -- .. - ._. -----IWell Elevation I Depth to I Depth to I LNAPL

I
WaterT~

Gauging Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) -Elevation ( _

MW·NASB·051
13 JUL 1998 73.20 4.08 --- . --- 69.12

21 JUL 1998 73.20 4.85 --- --- 68.35

05 AUG 1998 73.20 6.02 --- --- 67.18

26 AUG 1998 73.20 5.56 --- --- 67.64

10 SEP 1998 73.20 6.09 --- --- 67.11

25 SEP 1998 73.20 6.60 --- --- 66.60

01 OCT 1998 73.20 6.59 --- --- 66.61

22 OCT 1998 73.20 4.16 --- --- 69.04

11 NOV 1998 73.20 3.99 --- --- 69.21

23 NOV 1998 73.20 4.19 --- --- 69.01

03 DEC 1998 73.20 4.18 --- --- 69.02

08 DEC 1998 73.20 4.37 --- --- 68.83

21 DEC 1998 73.20 4.25 --- --- 68.95

MW·NASB·054

13 JUL 1998 75.49 5.75 --- --- 69.74

21 JUL 1998 75.49 6.50 --- --- 68.99

05 AUG 1998 75.49 7.11 --- --- -. 68.38

26 AUG 1998 75.49 7.04 --- --- 68.45

10 SEP 1998 75.49 8.34 --- --- 67.15

25 SEP 1998 75.49 7.68 --- --- 67.81

01 OCT 1998 75.49 8.22 --- --- 67.27

22 OCT 1998 75.49 5.34 --- --- 70.15

11 NOV 1998 75.49 7.64 --- --- 67.85

23 NOV 1998 75.49 6.22 --- --- 69.27

03 DEC 1998 75.49 6.30 _ --- --- 69.19

09 DEC 1998 75.49 6.62 --- --- 68.87

21 DEC 1998 75.49 6.68 --. --- 68.81

MW·NASB·058
13 JUL 1998 69.80 5.99 .-- --- 63.81

21 JUL 1998 69.80 6.10 --- --- 63.70

05 AUGJ998 -69.80 6.25 --- --- 63.55

26 AUG 1998 69.80 6.32 --- --- 63.48

10 SEP 1998 69.80 6.38 --- --- 63:42

25 SEP 1998 69.80 6.52 --- --- 63.28

01 OCT 1998 69.80 6.53 --- --- 63.27

22 OCT 1998 69.80 5.83 --- --- 63.97 .

11 NOV 1998 69.80 6.17 --- .-- 63.63

23 NOV 1998 69.80 6.10 --- --- 63.70

03 DEC 1998 69.80 6.00 --- --- 63.80

08 DEC 1998 69.80 6.10 --. --- 63.70

21 DEC 1998_ _ 69.80 6.17 ..- --- 63.63

Old Navy Fuel Farm -
Naval Air Station, Brunswick, Maine

Summary Report - Biosparging System Operations
July-December 1998



-- IWell Elevation I Depth to I Depth tol LNAPL I Water Table
Gauging Data (ft MSL) Water (ft) LNAPL (ft) Thickness (ft) Elevation (ft)

MW-NASB-061R

13 JUL 1998 75.52 4.56 --- --- 70.96

21 JUL 1998 75.52 6.21 --- --- 69.31

05 AUG 1998 75.52 5.86 --- --- ·69.66

26 AUG 1998 75.52 5.14 --- --- 70.38

10 SEP 1998 75.52 5.64 --- --- 69.88

25 SEP 1998 75.52 8.12 --- --- 67.40

01 OCT 1998 75.52 5.96 . --- --- 69.56

22 OCT 1998 75.52 4.57 --- --- 70.95

11 NOV 1998 75.52 ·3.95 --- --- 71.57

23 NOV 1998 75.52 4.77 --- --- 70.75

03 DEC 1998 75.52 4.95 --- --- 70.57

09 DEC 1998 75.52 5.04 --- --- 70;48

21 DEC 1998 75.52 5.23 --- --- 70.29

MW·NASB·062

13 JUL 1998 80.78 8.38 --- --- n.40

21 JUL 1998 80.78 7.86 --- --- 72.92

05 AUG 1998 80.78 9.77 --- --- 71.01

26 AUG 1998 80.78 9.64 --- --- 71.14

10 SEP 1998 80.78 10.20 --- --- 70.58

25 SEP 1998 80.78 10.46 --- --- 70.32

01 OCT 1998 80.78 10.46 --- --- 70.32

22 OCT 1998 80.78 8.18 --- --- n.60

11 NOV 1998 80.78 8.52 --- --- 72.26

23 NOV 1998 80.78 8.59 --- --- 72.19-- - _.-.~ - - ~ .
03 DEC 1998 80.78 8;48 --- --- n.30

09 DEC 1998 80.78 8;46 --- --- 72.32

21 DEC1998 80.78 8.61 --- --- 72.17

MW-NASB-211

13 JUL 1998 75.55 6.34 --- --- 69.21

21 JUL 1998 75.55 6.83 --- --- 68.n

05 AUG 1998 75.55 7;40 --- --- 68.15

26 AUG 1998 75.55 7.79 --- --- 67.76

10 SEP 1998 75.55 7.82 --- --- 67.73

25 SEP 1998 75.55 8.22 --- --- 67.33

01 OCT 1998 75.55 8.22 --- --- 67.33

22 OCT 1998 75.55 5.76 --- --- 69.79

11 NOV 1998 75.55 6.92 --- --- 68.63

23 NOV 1998 75.55 6.77 --- --- 68.78

03 DEC 1998 75.55 6.49 --- --- 69.06

09 DEC 1998 75.55 6.82 --- --- 68.73

21 DEC 1998 75.55 7.18 --- --- 68.37

•
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IWell Elevation 1---- Depth to I Depth to I -LNAPL '-I---WaterTable-
~ (ft MSL) Water (ft) LNAPL (ft) - Thickness (ft) . Elevation (ft)

MW-NASB·213
13 JUL 1998 76.81 5.00 --- --- 71.81

21 JUL 1998 76.81 5.57 --- --- 71.24

05 AUG 1998 76.81 6.55 --- --- 70.26

26 AUG 1998 76.81 7.03 --- --- 69.78

10 SEP 1998 76.81 7.41 --- --- 69.40

25 SEP 1998 76.81 7.81 --- --- 69.00

01 OCT 1998 76.81 7.84 --- --- 68.97

22 OCT 1998
..

76.81 5.31 71.50--- ---
11 NOV 1998 76.81 6.12 ._-- --- 70.69

23 NOV 1998 76.81 5.73 --- --- 71.08

03 DEC 1998 76.81 5.62 --- --- 71.19

08 DEC 1998 76.81 5.84 --- --- 70.97

21 DEC 1998 76.81 6.03 --- --- 70.78

-_..:.-_--------------'-------:---------'-------------------------..:::::-------
.Old Navy Fuel Farm·
Naval Air Station, Brunswick, Maine
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Table 3-2
February 2000

TABLE 3-2 SUMMARY OF WATER QUALITY INDICATOR PARAMETER
MEASUREMENTS COLLECTED FROM 1 JULY THROUGH 31 DECEMBER 1998

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

I ITemperature I Dissolved. I Conductivity I
Date pH (oC) Oxygen (mg/L) . (J.lrnhos) Redox (mV)

WP-l
13 JUL 1998 1.50 19.15 2.62 203 -109

21 JUL 1998 6.61 18.04 2.43 332 6

05 AUG 1998 6.90 17.55 5,41 344 16

26 AUG 1998 5.79 20.58 2.17 380 277

10 SEP 1998 ·7.36 19.12 1.81 337 -101

25 SEP 1998 6.18 16.61 3.19 254 127

01 OCT 1998 6.76 16.57 5.82 326 151

22 OCT 1998 5.55 13.12 5.08 301 319

II NOV 1998 6.84 9.33 12.57 145 285

23 NOV 1998 5.31 7.51 4.81 195 314

03 DEC 1998 6.02 7.68 9.57 286 319

21 DEC 1998 5.99 6.12 8.13 243 299

WP-2
13 JUL 1998 6.66 17;94 2.99 178 -107

21 JUL 1998 6.39 17.64 2.48 136 -10

05 AUG 1998 6.66 17.43 3.9 130 -12.9

26 AUG 1998 6.04 20.02 2.36 164 268

10 SEP 1998 7.34 18.77 1.28 161 -160

25 SEP 1998 6.24 16.52 3.01 155 118

01 OCT 1998 6.83 . 16.13 3.41 187 133

22 OCT 1998 5.85 ·12.77 5.39 177 306

11 NOV 1998 6.75 9.34 11.98 . 16 285

23 NOV 1998 5.52 8.00 6.91 167 302

03 DEC 1998 6.02 7.41 7.07 149 360

21 DEC 1998 6.84 7.99 6.51· 68 298

WP·3
13 JUL 1998 6.77 17.41 3.32 56 -80

21 JUL 1998 6.53 16.85 2.87 51 12

05 AUG 1998· 6.93 17.56 4.79 49 8.8

26 AUG 1998 5.81 18.47 2.41 117 272

10 SEP 1998 6.63 17.5i 1.23 84 -103

25 SEP 1998 6.14 15.93 3.23 48 27

01 OCT 1998 6.65 15.41 3.70 60 30

22 OCT 1998 5.81 13.08 2.48 47 291

11 NOV 1998 6.73 . 10.44 11.67 61 279

23 NOV 1998 5.69 8.52 6.64 70 285

03 DEC 1998 6.03 8.55 9.15 71 . 294

21 DEC 1998 5.75 6.25 7.62 74 261

NOTE: . Biosparging system was inactive from 30 November to 31 December 1998.
Water quality parameter indicator data collected without well purging and may not be
representative of actual field conditions.

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine
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Table 3-2 (Continued)
February 2000.

T
I Temperature I Dissolved I Conductivity

,I Redox (mV)Date pH (oC)' Oxygen (mgIL) (,umhos)

WP-4

13 JUL 1998 6.63 17.75 3.43 160 -93

21 JUL 1998 6.28 16.97 3.33 183 -38

05 AUG 1998 6.53 18.06 6.07 ·203 22.9

26 AUG 1998 6.03 18.11 2.57 243 258

10 SEP 1998 6.47 17.82 1.19 241 -181

25 SEP 1998 Data not available (dry)

01 ocr 1998 Data not available (dry)

22 ocr 1998 5.89 13.23 4.45 108 279

11 NOV 1998 6.53 10.22 11.69 145 285

23 NOV 1998 5.96 8.48 8.07 104 270 '

03 DEC 1998 5.94 7.65 10.98 121 311

21 DEC 1998 5.89 6.53 7.35 122 255

WP-5

13JUL 1998 7.24 14.73 1.42 68 -114

21 JUL 1998 6.62 ' 15.48 2.81 74 -29

05 A{JG 1998 6.98 16.95 6.49 73 -10.3

26 AUG 1998 5.66 16.41 2.25 66 227

10 SEP 1998 6.11 ' 16.64 0.45 81 -142

25 SEP 1998 6.59 15.86 1.80 73 20

11 ocr 1998 7.28 15.99 2.93 80 29

22 ocr 1998 5.57 13;61 3.63 87 343

10 NOV 1998 6.67 ·11.18 11.61 47 274

23 NOV 1998 5.05 10.11 6.62 52 330

03 DEC 1998 6.26 8.96 9.77 63 301

21 DEC 1998 6.84 7.99 6.29 56 308

WP-6

13 JUL 1998 6.92 16.49 3.66 55 -106

21 JUL 1998 6.50 14.43 3.90 84 -5

05 AUG 1998 6.00 16.13 5.48 97 -79.6

26 AUG 1998 5.76 16.21 2.23 76 285

10SEP1998 6.35 16.76 0.47 96 -175

25 SEP 1998 6.01 15.36 1.50 91 1

01 ocr 1998 6.61 15.24 2.26 98 6

22 ocr 1998 5.77 13.23 3.09 47 302

11 NOV 1998 6.74 10.72 11.11 64 ' 278

23 NOV 1998 ' 5.63 9.23 6.66 50 295'

03 DEC 1998 '6.03 8.77 6.68 53 291

21 DEC 1998 5.81 7.91 7.28, 53 284

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

Summary Report - Biosparging System Operations
July-December 1998
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Table 3-2 (Continued)
February 2000

-- ----- 1- .~~·~I Temfc~;ture'I"-ox~~~:~:~) I Conductivity I - -
Date (I-lrnhos) Redox

WP-7

13 JUL 1998 6.23 17.77 2.36 262 116

21 JUL 1998 6.16 17.23 1.92 248 -116

05 AUG 1998 6.64 17.79 6.15 239 -83

26 AUG 1998 5.77 18.70 2.71 318 275

10 SEP 1998 6.01 17.63 1.01 333 -i87

25 SEP 1998 5.79 15.85 2.72 256 -23

01 OCT 1998 6.28 15.27 3.32 275 -II

22 OCT 1998 5.55 12.55 4.58 - 264 301

11 NOV 1998 6.66 8.49 12.12 116 284

23 NOV 1998 5.52 7.37 4.77 219 296

03 DEC 1998 5.84 7.11 10.35 169 306

21 DEC 1998 5.43 4.45 8.41 250 278

WP-8

13 JUL 1998 6.36 16.81 2.60 487 -74

21 JUL 1998 6.15 17.31 3.85 549 36

05 AUG 1998 6.34 18.3 5.57 477 45

26 AUG 1998 5.73 18:21 3.24 501 270

10 SEP 1998 6.53 18.04 0.77 513 -160

25 SEP 1998 5.75- 16.60 2.02 393 57

01 OCT 1998 6.16 16.16 _ 2.84 424 71

22 OCT 1998 5.43 13.16 6.23 451 301

11 NOV 1998 6.48 - 11.68 11.31 388 287

23 NOV 1998 5.47 8.49 6.68 364 294

03 DEC 1998 - 5.64 8.11 9.86 347 323

21 DEC 1998 5.33 6.23 6.91 330 268

WP-9

13 JUL 1998 6.70 16.58 4.11 - 166 -80

21 JUL 1998 8.97 18.08 4.5 176 -114

05 AUG 1998 6.58 18.6 7.37 210 17

26 AUG 1998 Data not available (dry)

10 SEP 1998 Data not available (dry)

25 SEP 1998 Data not available (dry)

01 OCT 1998 Data not available (dry)

22 OCT 1998 5.84 14.02 6.04 145 283

II NOV 1998 6.60 11.85 11.46 159 278

23 NOV 1998 5.84 9.95 8.81 140 276

03 DEC 1998 6.00 7.94 10.99 127 315

21 DEC 1998 Data not available (dry)

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Summary Report - Biosparging System Operations
July-December1998
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Table 3-2 (Continued)
February 2000

. - - . ---. . - .

I .ITemperature l- Dissolved I Conductivity I Redox (mV)Date pH (oC) Oxygen (mglL) (ttmhos)
Wp·I0

13 JUL 1998 7.71 13.85 1.37 94 -169

21 JUL 1998 6.73 13.32 2.51 89 -21

05 AUG 1998 7.0 14.1 3.3 79 32

26AUG 1998 5.63 14.21 2.70 89 287

10 SEP 1998 5.60 14.86 1.24 84.0 -25

25 SEP 1998 6.78 14.28 "- - -2:28 87 -3

01 OCT 1998 7.38 14.26 2.87 106 23

22 OCT 1998 5.73 13.13 4.20 55 344

11 NOV 1998 7.0 11.89 11.54 76 272

23 NOV 1998 4.87 10.10 7.83 94 354

03 DEC 1998 7.43 9.49 8.65 91 294

21 DEC 1998 6:33 8.64 9.51 84 276

WP-ll

13 JUL 1998 6.37 15.84 3.32 145 114

21 JUL 1998 6.21 16.76 2.82 149 -95

05 AUG 1998 6.64 17.63 7.92 168 8.8

26 AUG 1998 5.73 17.47 2.41 161 281

10 SEP 1998 6.14 17.63 2.34 172 -189

25 SEP 1998 5.81 16.06 2.09 147 49

01 OCT 1998 6.27 15.77 3.42 164 93

22 OCT 1998 5.58 13.17 5.06 120 302

11 NOV 1998 6.45 11.54 11.62 52 282

23 NOV 1998 5.36 8.94 6.97 101 303

03 DEC 1998 5.84 7.69 . 10.97 121 308

21 DEC 1998 6.00 7.38 8.13 148 312

WP-12

13 JUL 1998 6.67 16.27 1.79 166 -72

21 JUL 1998 6.26 17.44 2.34 155 -12

05 AUG 1998 6.61 18.85 6.66 130 32

26 AUG 1998 Data not available (dry)

10 SEP 1998 Data not available (dry)

25 SEP 1998 Data not available (dry)

01 OCT 1998 Data not available (dry)

22 OCT 1998 5.46 13.68 3.56 242 308

11 NOV 1998 6.59 11.70 6.30 199 269

23 NOV 1998 5.82 9.52 6.56 129 283

03 DEC 1998 6.05 8.82 8.51 83 304

21 DEC 1998 Data not available (dry)

-._._~

.. Old Navy Fuel Farm
Naval Air Station. Brunswick, Maine
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Table 3-2 (Continued)
February 2000

I fTemperature I Dissolved I Conductivity IDate pH (oC) . Oxygen (mglL) . (J.lmhos) Redox (mV)

WP·14

13 JUL 1998 6.78 15.99 2.40 139 -108

21 JUt. 1998 6.28 16.54 2.48 130-253000 -25

05 AUG 1998 6.42 17.53 6.31 160 -2

26 AUG 1998 5.69 17.50 2.51 197 330

10 SEP 1998 6.26 19.11 5.51 . 2.00 -89.9

25 SEP 1998 '. 7.17 . 16.10 3.l?4 170 -17

01 ocr 1998 7.76 16.04 4.35 185 94

22 OCT 1998 5.99 13.39 4.88 74 327

11 NOV 1998 8.15 11.19 7.83 80 130

23 NOV 1998 5.52 9.75 8.15 76 320

03 DEC 1998 8.22 9.44 11.09 61 236

21 DEC 1998 7.06 7.36 8.01 63 239

WP-15

13 JUL 1998 7.00 16.86 . 7.70 47 -92

21 JUL 1998 6.64 16.69 8.97 52 -7

05 AUG 1998 6.77 17.02 6.93 64 -38

26 AUG 1998 5.83 17.17 2.95 98 282

10 SEP 1998 5.96 17.00 0.69 112 -109

25 SEP 1998 6.04 15.60 8.16 76 91

01. OCT 1998 6.54 15.45 ·1.59 87 97

22 ocr 1998 5.77 12.58 10.20 37 296

11 NOV 1998 9.02 . 10.39 8.35 54 92

23 NOV 1998 5.61 9.11 7.18 53 294

03 DEC 1998 6.22 7.85 11.82 53 328

21 DEC 1998 5.77 7.16 8.43 54 266

WP-16R

13 JUL 1998 6.38 16.31 6.08 458 2

21 JUL 1998 7.95 15.83 5.30 467 -49

05 AUG 1998 7.85 1.8.48 3.92 541 -19

26 AUG 1.998 6.42 16.56 3.39 427 137

10 SEP 1998 6.64 17.01 3.07 490 -130

25 SEP 1998 6.92 15.12 4.37 311. -45

01 ocr 1998 8.0 15.18 5.06 575 -76

22 OCT 1998 5.83 13.46 4.92 321 302

11 NOV 1.998 8.25 12.01 10.33 446 105

23 NOV 1998 8.35 10.77 6.90 418 128

03 DEC 1998 Data not available (dry)

21 DEC 1998 7.12 7.32 7.12 309 21.2

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine
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Table 3-2 (Continued) .
February 2000:

I ITemperature I Dissolved I Conductivity
I Redox (mV)Date pH (eC) Oxygen (mglL) (t-tmhos)

WP·17R

13 JUL 1998 6.66 15.12 5;97 167 12

21 JUL 1998 8.33 13.91 5.22 166 -53

05 AUG 1998 8.59 17.81 3.34 182 -1

26 AUG 1998 5.91 19.03 2.67 292 139

10 SEP 1998. 5.96 15.85 2.08 278 -106

25 SEP 1998 7.12 14.28 4.59 298 -42

01 OCT 1988 6.28 15.38 5.34 ·349 108

22 OCT 1998 5.73 13.29 5.07 284 279

11 NOV 1998 6.23 12.19 6.97 274 293

23 NOV 1998 8.79 11.12 5.47 281 107

03 DEC 1998 8.85 10.38 8.90 273 188

21 DEC 1998 8.12 8.12 6.94 210
,

224

WP·18R

13JUL 1998 7.17 21.20 8.52 190 45

21 JUL 1998 7.46 19.38 8.56 198 -108

05 AUG 1998 6.58 29.95 7.96 154 137

26 AUG 1998 Data not available (dry)

10 SEP 1998 7.23 21.94 6.34 178 -139

25 SEP 1998 Data not available (dry)

01 OCT 1998 Data not available (dry)

22 OCT 1998 5.88 13.15 4.11 199 313

11 NOV 1998 7.94 11.64 10.67 113 143

23 NOV 1998 6.04 9.17 11.85 103 266

03 DEC 1998 6.14 9.07· 11.44 102 340

21 DEC 1998 6.38 6.12 9.28 56 271

WP-21

13 JUL 1998 6.78 16.31 6.89 185 . 44

21 JUL 1998 7.71 16.58 6.11 241 -146

05 AUG 1998 6.61 21.37 4.38 200 111

26 AUG 1998 8.74 17.28 2.52 209 73

10 SEP1998 7.22 17.55 2.15 222 -210

25 SEP 1998 5.86 16.82 4.29 101 63

01 OCT 1998 6.28 15.88 5.36 210 71.3

22 OCT 1998 5.91 13.07 4.32 203 299

11 NOV 1998 8.27 12.60 6.43 193 . 143

23 NOV 1988 . 5.64 10.79 9.01 187 283

03 DEC 1998 5.87 10.63 9.00 193 354

21 DEC 1998 7.68 8.19 6.94. 134 286
..

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine
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Table 3-2 (Continued) ­
February 2000

- -

I I Temperature I Dissolved -I Conductivity IDate pH (oe) Oxygen (mgIL) (IlmhoS) Redox (mV)

WP-22

13 JUL 1998 10.86 16.10 4.92 1385 -150

21 JUL 1998 9.65 18.45 5.5 1431 -258

05 AUG 1998 7.85 20.27 3.36 683 -150

26 AUG 1998 10.25 17.72 2.33 809 -12

10 SEP 1998 10.20 18.31 2.13 469 -226

25 SEP 1998 6.46 16.23 5.35 267 3

01 OCT 1998 Data not available (dry)

22 OCT 1998 5.56 13.52 3.99 433 311

11 NOV 1998 7.41 11.91 6.72 924 115

23 NOV 1998 6.96 9.66 520 888 195

03 DEC 1998 6.92 9.86 10.05 - 997 239

21 DEC 1998 6.91 6.99 8.12 801 312

MW-NASB-043

13 JUL 1998 6.71 17.81 6.63 53 -62

21 JUL 1998 Data not available (dry)

05 AUG 1998 Data not available (dry)

26 AUG 1998 Data not available (dry)

10 SEP 1998 Data not available (dry)

25 SEP 1998 Data not available (dry)

Ol.OCT 198 Data not available (dry)

22 OCT 1998 6.05 13.16 5.08 18 281

11 NOV 1998 Data not available (dry)

23 NOV 1998 5.65 8.20 12.23 1 291

03 DEC 1998 Data not available (dry)

21 DEC i998 Data not available (dry)

MW-NASB-044

13 JUL 1998 6.93 18.56 4.90 53 -78

21 JUL 1998 6.71 18.92 4.66 53 -17

05 AUG 1998 - 6.91 18.41 6.21 50 -19.4

26 AUG 1998 6.34 18.73 3.05 51 251

10 SEP 1998 7.44 18.15 3.39 53 -101

25 SEP 1998 6.48 16.67 3.89 48 103

01 OCT 1998 6.85 15.16 - 1.95 98 107

22 OCT 1998 5.96 13.52 3.10 81 299

11 NOV 1998 6.78 10.60 11.20 62 274

23 NOV 1998 5.74 9.14 7.46 69 290

03 DEC 1998 6.14 8.05 10.55 6.8 291

21 DEC 1998 5.89 6.66 7.19 6.3 269

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

----Summary-Report =. -Biosparging System Operations
July-December 1998
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TableJ-2 (Continued)
February 2000 .

I
I-Temperature I Dissolved I o Cond-uctivity

I
.- ._- ·0

--

Date pH (aC) -~ Oxygen (mgIL) (,umhos) Redox (mV)
MW·NASB·046

25 SEP 1998 6.01 16.32 8.23 178 78

01 OCT 1998 6.35 15.55 1.90 264 62

22 OCT 1998 5.66 13.71 5.64 267 296

11 NOV 1998 6.51 12.28 5.73 245 274

23 NOV 1998 5.72 10.59 5.48 214 277

03 DEC 1998 6.14 7.86 11.58 193 324

21 DEC 1998 5.91 8.52 7.24 222 251

MW·NASB·049

13 JUL 1998 6.58 12.94 3.08 107 8

21 JUL 1998 7.21 13.07 5.90 100 -49

05 AUG 1998 6.68 15.82 7.43 104 31

26 AUG 1998· 6.05 15.22 5.18 116 218

10 SEP 1998 5.70 16.28 0.70 110 -8

25 SEP 1998 5.84 14.26 2.70 153 38

01 OCT 1998 6.26 12.84 3.03 2.51 60

22 OCT 1998 5.71 12.99 1.87 97 296

11 NOV 1998 6.57 11.72 7.14 109 271

23 NOV 1998 5.88 10.68 7.66 112 273

03 DEC 1998 6.12 9.44 10.96 105 326

21 DEC 1998 5.95 8.89 5.87 106 247

MW·NASB·051

13 JUL 1998 6.71 14.15 3.61 46 3

21 JUL 1998 7.66 17.09 8.21 51 -41

05 AUG 1998 6.91 16.48 8.88 54 30

26 AUG 1998 6.28 13.85 3.40 68 168

10 SEP 1998 6.20 16.42 2.40 67 -53

25 SEP 1998 6.24 15.22 3.59 57 42

01 OCT 1998 . 6.71 14.32 3.55 72 24

22 OCT 1998 5.91 12.51 05.13 63 286

11 NOV 1998 6.63 10.59 8.17 66 266

23 NOV 1998 5.87 9.44 7.78 73 272

03 DEC 1998 6.14 8.60 11.52 64 323

21 DEC 1998 5.93 8.21 10.98 61 289

-Old Navy Fuel Farm·
Naval Air Station, Brunswick, Maine

--Summary-Report--Biosparging-System-Operations-----­
July-December 1998
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. Table 3-2 (Continued)
February 2000

- ~~~.. __. - ~_. _.- I ITemperature l Dissolved·-r Conductivity' r- (mV) II
Date pH. (oC) . Oxygen (mg!L) (J.lmhos) Redox (

MW-NASB-054

13 JUL 1998 8.22 15.18 3.20 119 -113

21 JUL 1998 7.26 14.41 2.75 119 -10

05 AUG 1998 7.54 15.63 4.13 102 115

26 AUG 1998 6.17 16.22 2.51 135 349

10 SEP 1998 5.92 16.60 3.69 113 -34

25 SEP 1998 7.89 15.35 2.46 99 263

01 OCT 1998 8.34 15.32 3.28 148 258

22 OCT 1998 6.09 13.49 1.90 95 332

11 NOV 1998 7.47 12.41 4.62 107 256

23 NOV 1998 6.55 11.75 4.44 120 292

03 DEC 1998 8.58 12.38 10.65 122 214

21 DEC 1998 7.20 10.33 1.93 189 227

MW-NASB-058

13 JUL 1998 7.28 11.17 6.63 56 -41

21 JUL 1998 7.69 12.89 6.74 53 -64

05 AUG 1998 6.81 13.22 2.48 56 29

26 AUG 1998 6.44 15.03 4.07 58 191

10 SEP 1998 . 6.27 15.64 2.15 58 -48

25 SEP 1998 6.34 14.20 3.56 53 37

01 OCT 1998 6.71 13.32 3.63 64 45

22 OCT 1998 6.04 13.05 2.92 51 281

11 NOV 1998 . 6.99 12.01 6.97 54 249

23 NOV 1998 6.16 11.13 7.44 48 255 .

03 DEC1998 6.27 10.11 10.59 51 310

21 DEC 1998 6.19 9.02 7.78 55 234

MW-NASB-061R

13 JUL 1998 7.76 19.02 4.01 . 110 -137

21 JUL 1998 6.74 19.74 2.66 120 -9

05 AUG 1998 6.91 18.72 4.06 121 31.3

26 AUG 1998 5.83 20.01 4.25 129 261

10 SEP 1998 8.82 19.08 3.18 137 -139

25 SEP 1998 6.59 16.76 3.58 112 39

01 OCT 1998 7.19 16.37 3.11 126 54

22 OCT 1998 5.66 13.33 5.19 114' 330

11 NOV 1998 6.85 10.50 11.01 112 285

23 NOV 1998 5.09 9.85 8.07 116 .326

03 DEC 1998 6.35 8.83 9.90 107 294

21 DEC 1998 5.75 7.10 8.38 103 279
- - --- - .

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

'- Summary ·Report --Biosparging System Operations
July-Decemberl998
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Table 3-2 (Continued)
February 2000

- -

-r -T TemperatUre I Dissolved I Conductivity .1
Date pH (oC) Oxygen (mg/L) (t-lmhos) . Redox (mV)

MW-NASB-062

13 JUL 1998 7.01 10.17 6.20 73 -71

21 JUL 1998 7.33 10.73 9.71 . 41 26

05 AUG 1998 7.38 10.99 7.55 48 19.2

26 AUG 1998 5.99 10.75 2.26 72 266

fo SEP 1998. 9.24 11.92 2.16 73 -185

25 SEP 1998 6.82 12.05 5.57 56 69

01 ocr 1998 7.33 11.00 4.01 69 91

22 OCT 1998 5.85 10.85 4.70 71 321

11 NOV 1998 7.81 10.98 7.52 63 150

23 NOV 1998 5.49 10.54 7.80 73 310

03 DEC 1998 6.33 8.31 11.22 44 282

21 DEC 1998 5.78 6.89 9.12 68 212

MW-NASB-2U

13 JUL 1998 6.40 14.61 2.86 137 -96

21 JUL 1998 ·6.06 ·15.96 1.88 139 -85

05 AUG 1998 6.51 16.67 9.97 152 46

26 AUG 1998 6.11 16.64 1.37 194 184

10 SEP 1998 6.31 16.96 0.64 183 -237

25 SEP 1998 6.10 16.02 3.39 172 -11

01 ocr 1998 6.57 15.75 2.18 185 -30

22 ocr 1998 5.89 13.93 2.04 127 285

11 NOV 1998 6.52 11.62 11.63 100 275

23 NOV 1998 5.78 11.17 1.44 156 281

03 DEC 1998 6.06 9.04 8.37 103 297

21 DEC 1998 5.81 8.17 . 7.45 102 252

MW-NASB·213

13 JUL 1998 7.04 17.44 6.72 43 -91

21 JUL1998 6.81 17.52 7.30 44 -32

05 AUG 1998 6.86 17.24 8.05 45 -14

26 AUG 1998 6.47 16.35 5.57 57 211

10 SEP.l998 6.56 16.88 4.23. 54 -98

25 SEP 1998 6.41 15.49 5.40 51 64

01 OCT 1998 6.89 14.15 4.95 74 85

22 OCT 1998 6.11 13.63 5.34 46 27.5

11 NOV 1998 ·6.43 11.87 11.34 2 277

23 NOV 1998 6.14 10.30 8.45 57 265

03 DEC 1998 6.19 9.18 10.94 49 303

21 DEC 1998 6.64 8.37 7.70 46 241

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

--Summar-y-Report---Biospar-ging-SystemQperations
. July-December 1998
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Table 3-3

February 2000

,

I
I

I
I

I
I
I

TABLE 3-3 SUMMARY OF FIELD MEASUREMENTS OF TOTAL VOLAT~E HYDROCARBONS AT WELL POINT RISERS
FROM 1 JULY THROUGH 31 DECEMBER 1998, OLD NAVY FUEL FARM, .

NAVAL AIR STATION, BRUNSWICK, MAINE

. I 21 JUL 1998 I 5 AUG 1998 I 25 SEP 1998 I 22 ocr 1998 I 23 NOV 1998 I 3 DEC1998 ",.

Location I FlO TVH I PlO TVH I FID TVH I PID TVH / FID TVH I PID TVH I FID TVH I PID TVH I FID TVH I PlO TVH I FID TVH I PID TVH

WP-l. 140 NA 71 1,390 90 2 6 98 202 0 15 io
WP-2 1,600. NA 1,618 870 1,800 300 549 176 328 80 419 j69

WP-3 9 NA 98 . 196 101 2 128 16 75 1 1 . 1123
~ 'I

WP-4 148 NA 230 103 17 9 61 54 144 36 124 i 1!32
WP-5 258 NA 16 1,950 0 1 534 101 805 13 485 • i 20

WP-6 144 NA 62 440 126 2 39 38 14 1 13 . : 3

WP-7 9,740 NA 4,700 170 1,100 120 161 23 237 39 70 :13,
WP-8 149 NA 2% 41 67 4 84 . 13 . 445 0 170 I 4
WP-9 49 NA 0 2 0 1 3 21 4 2 0 ' 0

WP-lO 0 NA 0 600 22 5 0 46 0 0 26 0

WP-ll .107 NA 44 20 2.6 2 0 26 1 1 4 0

WP-12 0 NA 1 34 0 2 6 11 0 0 0 0

WP-14 53 NA 0 14 0 '0 0 21 0 0 157 0

WP-15 0 NA i 22 0 1 0 20 1 0 4 0

WP-16R 0 NA 0 14 0 I 0 0 0 0 0 0

WP-17R. 0 NA 0 28 10 6 0 0 0 0 1 0

WP-18R 0 NA 0 3 0 2 0 33 0 0 0 0

WP-21 0 NA 15 5 0 0 0 1 29 b 0 0

WP-22 256 NA 3 2 0 0 0 1 0 0 0 .0

NOlli: FID = Flame ionization detector response expressed as ppm. except where % is noted.
TVH = Total volatile hydrocarbons.
PlO = Photoionization detector.
NA =; . Instrument response error.

.. Biosparging system inactive during 30 November - 31 December 1998.

Old Navy Fuel Farm
Naval Air Station, BrunswIck, Maine

Summary Report - Biosparging System Operations
July-December 1998
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Table 3-4

EA Engineering, Science, and Technology February 2000

TABLE 3-4 SUMMARY OF FIELD MEASUREMENTS OF METHANE, CARBON DIOXIDE, AND OXYGEN
IN WELL POINT RISER HEADSPACE FROM 1 JULY THROUGH 31 DECEMBER 1998

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

I 21 mL 1998 I 5 AUG 1998 I . 25 SEP 1998 I 22 OCT 1998 I 23 NOV 1998 I 3 DEC 1998 ,

.Location I CH4 I COz I Oz I CH4 I COz I Oz I CH4 I COz I Oz I CH4 ICOz · I Oz I CH4 I COz I OzlCH4 1 COzl Ozi

WP-l 0.1 0.0 21.4 0.0 0.0 21.4 0.0 4.9 16.8 0.2 0.3 20.7 0.0 0.0 21.0 0.0 0.0 20.9;
WP-2 0.2 0.6 21.0 1.0 3.0 18.6 1.4 4.6 16.2 0.2 0.6 20.5 1.0 0.5 20.2 0.0 0.8 20.7

1
WP-3 0.1 0.1 21.4 0.2 0.1 21.2 0.1 0.3 21.3 0.2 3.2 19.4 0.5 0.1 20.9 0.0 4.0 ' 15.5

1
WP-4 0.1 ,4.8 15.5 0.2 104 19.7 0.1 4.4 16.5 0.1 0.0 20.7 0.5 0.0 20.7 0.0 0'.0 19-71
WP-5 0.1 1.9 19.7 0.1 3.0 19.1 0.0 ,1.6 19.8 0.5 3.0 9.7 0.9 0.8 20.2 0.0 0.9 20,9.

WP-6 0.1 0.0 21.5 0.1 0.0 21.5 0.1 4.2 17.8 0.2 1.3 19.7 0.1 0.0 20.9 0.0 0.0
II

21.0.
WP-7 1.8 0.6 21.1

I

1.1 1.4 20.3 1.6 1.7 19.9 0.2 0.1 20.7 6.3 2.2 18.9 0.0 0.0 ?0.71
WP-8. 0.0 0.0 21.5 2.0 3.4 17.9 0.2 7.6 13.0 0.2 0.2 20.7 1.2 0.0 20.9 0.0 0.0 ,20A
WP-9 0.0 0.1 20.7 0.1 0.2 21.2 0.1 1.4 19.8 0.1 0.0 20.7 0.4 0.0 21.1 0.0 0.0 20.4

WP-I0 0.0 0.2 21.4
' • I

0.1 1.8 20.0 0.1 12.4 11.5 0.1 0.0 20.7 0.0 0.0 21.0 0.0 1.7 20a,

WP-ll 0.0 0.2 21.3 0.1 3.0 18.8 0.0 1.6 20.1 0.1 0.1 20.7 0.2 0.1 20.9 0.0 0.0 " ;1
21.0.

WP-12 0.0 6.5 14.7 0.1 11.0 12.1 0.1 2.4 19.8 0.1 1.3 17.0 0.0 0.0 20.8 0.0 14.0 12d. I

WP-14 0.0 0.3 20.7 0.2 1.8 20.0 0.0 2.3 19.2 0.2 0.1 17.9 0.0 0.1 20.8 0.1 0.0 10.0

WP-15 0.0 0.1 21.2 0.1 3.0 17.4 0.0 2.2 20.4 0.1 1.0 20.0 0.0 8.1 12.9 0.0 0.0 20.4

WP-16R 0.0 1.9 19.9 0.1 3.0 19.1 0.0 0.0 21.8 0.0 0.0 20.8 0.0 0.0 20.9 0.0 0.0 '20,9

WP-17R 0.0 2.6 18.9 0.1 1.5 20.3 0.1 0.0 21.6 0.0 0.0 20.8 0.0 0.0 21.0 0.0 0.0 20:9.
I'

WP-18R 0.0 0.0 21.4 0.1 0.0 21.3 0.1 0.0 21.6 0.2 0.0 20.5 0.1 0.1 20.9 0.0 3.1 ,17:3'
"WP-21 5.4 0.7 19.9 0.1 0.0 21.4 0.1 0.0 21.4 0.0 0.0 20.8 0.3 0.6 20A 0.0 0.0 20.9

WP-22 1.5 0.0 21.2 0.1 0.0 21.7 0.1 0.0 21.6 0.1 0.0 20.8 0.1 0.0 21.0 0.0 0.0 20.8

NOTE: Measurements collected with a Landtec GA-90 multi-gas analyzer.
All values expressed as % air.
Biosoarging system inactive from 30 November to 31 December 1998:

"'I'

iI'
. Old Navy Fuel Farm

Naval Air Station, Brunswick, Maine

Summary Repo'rt -;- Biosparging System Op~.rations
July-Decem8er 1998
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TaHe 3-5
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TABLE 3-5 SUMMARY OF ANALYTICAL RESULTS FOR GROUND-WATER SAMPLES COLLECTED
8-9 DECEMBER 1998, OLD NAVY FUEL FARM, NAVAL AIR STATION, BRUNSWICK, MAINE

WP-6 I WP-7, I WP-7-DVP I WP-8

«IU) (<IV) 3 3

2 3 27 2

2 2 3 2

3 8 7 4
3(b) ,ll(b) 40(b) 7(b)

«IU) (<IV) (<IV) (<:IU)

17 750 1,100D 140

5.000D 2.500D 250 650 800 370

Sample Location

'P-2-DVP I WP-3 I ~ WP-5

A METHOD 602 (ugIL)

5 (<IV) 3 32

8 2 3 370D

2 «IV) 2 190

7 3 4 3,900D
20(b) 3(b) : lO(b) ,4,492

kIm «IU) «IU) «IU)

13.000D 63 610 14,000D

NOTE: MEDEP = Maine Department of Environmental Protection.
EPA = V.S. Environmental Protection Agency.
V = Not detected. Sample quantitation limits are shown as «_V).
D = Indicates compound identified at secondary dilution factor.
BTEX = Benzene, toluene, ethylbenzene, and total xylenes.
ND = No detected BTEX compounds.
MTBE = Methyl tertiary-butyl ether.
TPH = Total petroleum hydrocarbons.
DHS-HETI. = State of Maine Department of Human Services-Health and Enviromnental Testing Laboratory.
GRO = Gasoline range organics.
DRO = Diesel range organics.
Well points WP-13, WP-19, and WP-20 were destroyed; thus, no samples were collected.
Well point 18R and monitoring well MW-NASB-043 were dry and could not be sampled. Monitoring well MW-56R was obstructed and could not be sampled.
Biosoarlting svstem was inactive from 30 November to 31 December 1998.

I
II
I
,I

IIr
Old Navy Fuel Farm
Naval.Air Station, Brunswick, Maine

I.'

Summary Report -Biosparging System Op~rations
! JUly-Decem8~'r 1998
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Table 3-5 (Continued)
EAEngineering, Science, and Technology February 2000

I

Sample Location . MEOEP
MEOEP Orinking

Trip Rinsate Cleanup Wat~r

Compound WP-9 WP-1O WP-ll WP-12 WP-14 WP-15 WP-16R WP-17R WP-21 WP-22 Blank Blank Goal(') Guidelines

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 602 (jlgIL)
IBenzene (<lU) (<lU) 11 3 . «IU) «IU) 3 17 11 91 «IU) «IU) 5 5

Toluene 2. 2 46 4 2 2 3 36 75 4500 2 2
I .

--- !1,400
Ethylbenzene «IU) (<lU) 2 2 «IU) «IU) 2 9 1500 71 2 «IU) --- 700
Totil1 xylenes 3 3 4 I .3 3 4 56 8200 5320 4 2 --- 600
Total BTEX 3(b) 3(b) 61(b) 7(b) 3(b) 3(b) Ilib) 118 1,056 1,144 8 4 --- ---
MTBE «IU) «IU) (<lU) «IU) «IU) «IU) (<lU) «IU) 11 9 «IU) «IU) 35(0) 50

TPH BY DHS-HETL METHOD 4.2.17 (jlgIL)

TPH-GRO 23 330 56 280 (U<IO) 51 300 2,400 2,9000 8,9000 NA 35 50 50

TPH BY DHS-HETL METHOD 4.1.25 (jlgIL)

TPH-ORO NA 330 300 320 140 510 NA 18,0000 2,7000 16,0000 NA (<SOU) 50 50

SamDle Location MEDEP
MW- MW- MW- MW- MW- MW- MW- MW- MW- MW- MW- MEOEP Ori~ng

NASB- NASB- NASB-. NASB- NASB- NASB- NASB- NASB- NASB- NASB- NASB- Trip Rinsate Cleanup Water
Compound 044 046 049 051 054 058 061R 062 211 211-0UP 213 Blank Blank Goal(') Guid~lines

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 602 (jlgIL)
Benzene (<lU) «IU) «IU) (<lU) 3 (<lU) 3 (<lU) 7 7 «IU) (<lU) «IU) 5 I 5

Toluene 2 3 3 3 3 3 2 2 11,0000 10,0000 3 «IU) «IU) I--- 11,400

Ethylbenzene 2 «IU) (<lU) «IU) 2 «IU) . 2 (<lU) 4500. 4800 «IU) (<lU) «IU) --- 700

Total xylenes 2 4 4 2 4 5 3 2 1,2900 1,3000 3 «IU) (<lU) --- ' 600

Total BTEX' 6 7 .7 5 12 8 10 4 12,7470 11,787D 6 NO NO -- ---

MTBE . «IU) «IU) «IU) «IU) «IU) «IU) 4 (<lU) 36 (<l30U) «IU) «IU) «IU) 35(0) 50
I

TPH BY DHS-HETL METHOD 4.2.17 (jlgIL)

TPH-GRO 14 19 16 14 18 20 36 13 15,0000 2,190 13 . NA 53 50 50

TPH BY DHS-HETL METHOD 4.1.25 (jlgIL)
.,
.'

TPH-ORO 87 99 ISO 80 160 75 180 56 960 1,000 (<SOU) NA (<SOU) 50 50I,

NOTE: NA =Not collected due to insufficient sample volume or program requirement.
Based on historical data, the total BTEX calculations for monitorin!! well samDles are likelv over-reDresented (see SUDDOrlin!! reDort text).

Old Navy Fuel Farm
Naval Air Station, BrunSWick, Maine

Summary Report - Biosparging System Operations
July-December 1998



TABLE 3-6 SUMMARY OF ANALYTICAL RESULTS FOR GROUND-WATER SAMPLES
COLLECTED FROM 10 JUNE 1996 TO 9 DECEMBER 1998, OLD NAVY FUEL FARM,

NAVAL AIR STATION, BRUNSWICK, MAINE
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Table 3-6
February 2000

Parameters

Benzene I-
I I Totm 1

Totm

I MTBE -I TPH-GRO IDate Toluene Ethylbenzene Xylenes BTEX TPH-DRO

WP·l

07-08 AVG 1996 (<1V) 2 «1U) 12 14 16 77 1,000

04-05 DEC 1996 «1U) «1U) «1U) 2 2 «1U) 3,300 750

24-25 JUN 1997 «1U) «1U) - «1U) «1U) ND «1U) 260 1,800

10-11 DEC 1997 «1U) «1U) «1U) 1 1 «1U) 140 640

16-18 JUN 1998 «1U) 1 «1U) 5 6 «1U) 45 320

08-09 DEC 1998 «IV) 2 «1U) 2 4 «1U) 19 690

WP·2

07-08 AVG 1996 6 34 94 490 624 34 4,200 16,000

24-25 JUN 1997 3 13 81 450 547 «1U) 4,200 23,000D(a)

10-11 DEC 1997 «1U) (<1 V) 2 12 14 «1U) 18,OOOD 5,900D

16-18JUN 1998 «1U) «IV) 2 14 16 «1U) 2,400E(b) 4,700D

08-09 DEC 1998 3 2 3 5 13 _- (<1 V) 8,500D 5,300D

WP·3

07-08AVG 1996 17 72 1 3 93 1 140 410

04-05 DEC 1996 «IV) _ 3 «IV) 5 8 «1U) 4,100 670

24-25 JUN 1997 «IV) «1U) «IV) «1U) ND 1 130 440

10-11 DEC 1997 (<1 V) «1U) «IV) «1U) ND «1U) 200 170

16-18 JUN 1998 «1U) 2 «1U) 3 5 «1U) 40 150

08-09 DEC 1998 «IV) 2 «1U) 3 5 (<1V) 63 - 150

WP·4

07-08 AVG 1996 2 4 8 16 30 31 890 1,300

24-25 JUN 1997 3 10 94 530 637 1 16,000 12,000,000D

10-11 DEC 1997 «1U) «1U) «IV) «1U) ND «1U) 6,800D 49,OOOD

16-18JUN 1998 (<:1 V) 3 «1U) 1 4 «1U) 180 2,000

08-09 DEC 1998 3 3 2 4 12 «1U) 610 5,000D

(a) Chromatographic patterns indicated the presence of a heavy petroleum product, much of which eluted beyond .the DRO
retention time range.

(b) Results ofTPH-GRO anmysis above upper instrument cmibration limit. Laboratory flagged as "E." The originm cmibration
curve width affected low concentration results. Vpon reanmysis, the high standard results were estimated.

(c) Reanmysis due to low surrogate recovery.

-NOTE: BTEX = Benzene, toluene, ethylbenzene, and totm xylenes.
MTBE= Methyl tertiary-butyl ether.
TPH = Totm petroleum hydrocarbons; GRO = Gasoline range organics; DRO = Diesel range organics.
«_V) = Compound not detected above method detection limit shown. Results reported in J.lg/L.
ND = Not detected.
D = Indicates compound identified at secondary dilution factor.
Ymues for August and December 1996 rounded to nearest integer.
Totm BTEX cmculations for 8-9 December 1998 anmyticm results are likely over-represented due to detection of
toluene, ethylbenzene, and totm xylenesin the trip and rinsate blanks. Biosparging system was inactive during
8-9 December 1998 sampling event. _......- -- - --
Results reported in Wiz/L.

-Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Suminary Report - Biosparging System Operations
July-December 1998
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Table 3-6 (Continued)
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Parameters

I . I I Totro I Totro I
MTBE ITPH-GRO IDate . Benzene Toluene Ethylbenzene Xylenes BTEX TPH-DRO

WP-5
07-08 AUG 1996 12 740(c) 700(c) 4,300(C) 5,752 14 9,000 1,000

04-05 DEC 1996 17 240 350 2,420 3~027 9 4,800 «50U)

24-25 JUN 1997 55 1,700D 1,100D .8,500D 11,355 «IV) 15,000 . 2,700D

10-11 DEC 1997 I 10 6 178 195 4 890D 760

16-18 JUN 1998 52 710D 890D 6,700D 8,352D «IV) 15,000E(b) 1,600

08-09 DEC 1998 32 370D 190 3,900D 4,492. «IV) 14,000D 2,500D

Wp·6

07-08 AUG 1996 (<IU) 4 «IV) 4 8 32 31 150

04-05 DEC 1996 «IV) 3 «IV) 1 4 «IV) 20 «50U)

24-25 JUN 1997 «IV) «IV) «IV) «IV) ND (<IU) 210 450

10-11 DEC 1997 «IV) «IV) «IV) 1 1 «IV) 200 220

16-18 JUN 1998 «IV) 1 «IV) 2 3 «IV) 150 360

08-09 DEC 1998 «IV) 2 2 3 7 «IV) 17 250
Wp.,

07-08 AUG 1996 «IV) ·12 6 49 67 10 2,500 680

24-25 JUN 1997 «IV) «IV) «IV) «IV) ND «IV) 4,000 1,200

10-11 DEC 1997 «IV) «IU) «IV) «IV) ND «IV) II,OOOD 1,300

16-18 JUN 1998 «IV) «IV) 14 37· 51 «IV) 1,800 660

08-09 DEC 1998 «IV) 3 2 8 13 «IV) 750 650

WP-8

07-08 AUG 1996 15 6 2 6 29 29 220 480

04~05 DEC1996 (dU) «IV) «IV) 1 1 «IV) 270 150

24-25 JUN 1997 «IV) «IV) «IV) «IV) ND «IU) 1,600 2,400D

10-11 DEC 1997 «IV) «IV) «IV) «IV) ND «IV) 560 730

16-18 JUN 1998 «IV) «IU) «IV) 1 1 «IV) 70 66

08-09 DEC 1998 3 2 2 4 11 «IV) 140 370

WP-9

07-08 AUG 1996 1 5 1 9 16 130 93 89

04-05 DEC 1996 «IV) «IV) (<:IV) 1 1 (<IU) 730 «50U)

24-25JUN 1997 «IV) «IV) «IV) «IV) ND «IV) 110 NA

16-18 JUN 1998 «IV) 1 «IV) 1 2 «IV) 49 150

08-09 DEC 1998 . «IV) 2 «IV) 3 5 «IV) 23 NA

WP·I0
07-08 AUG 1996 .31 46 17 72 166 49 550 ·420

04-05 DEC 1996 «IV) 4 2 14 20 «IV) 130 «50U)

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

10-11 DEC 1997 «IV) «IV) «IV) «IV) ND «IV) 25 240

16-18 JUN 1998 «IV) «IV) «IV) «IV) ND «IV) 78 310

08-09 DEC 1998 «IV) 2 «IV) 3 5 «IV) 330 330

NOTE: NA = Not analyzed; insufficient water.

Old Navy Fuel Farm
Navai Air Station, Brunswick, Maine

Summary Report - Biosparging. System Operations
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rr========j==========================='i1 .- --~~
----- -- --'--Pararneters-- -- -- - --.- ---

Date Benzene IToluene IEthylbenzene Ix:~;~es I:;;;~ I MTBE I TPH-GRO

WP·ll

TPH-DRO

07-08 AUG 1996

04-05 DEC 1996

24-25 JUN 1997

10-11 DEC 1997

16-18 JUN 1998

08-09 DEC 1998

04-05 DEC 1996

16-18 JUN 1998

08-09 DEC 1998

78

10

320

_ «1U)

«1U)

11

(<1U)

«1U)

3

3,000(b)

220

6,700D

5

(<1U)

46

190

2

4

170 750

2 38

72 335

«1U) 2

«1U) 1

2 4

WP-12

9 "392

(<1U) 2

2 1

WP·13

3,998

270

7,427

7

1

63

591

4

10

51

«1U)

2"

«1U)

«1U)

«1U)

(<1U)

«1U)

«1U)

5,500

3,400

9,100

490

180

56

870

«IOU)

28D

3,600

220

12,000D

1,200

420

300

390

550

320

07-08 AUG 1996

04-05 DEC 1996

24-25 JUN 1997

10-11 DEC 1997

16-18 JUN 1998

08-09 DEC 1998

15

«1U)

12

(<1U)

380

«1U)

270

(<1U)

56 315 766 89

(<1U) 57 57 «1U)

3 15 300" (<1U)

«IU) «1U) ND «1U)

Data not available (well blocked)

Data not avai1ab1e(well blocked)

WP·14

2,200

950

430

470

580

3,100

290

NA

07-08 AUG 1996

04-05 DEC 1996

24-25 JUN 1997

10-11 DEC 1997

16-18 JUN 1998

08-09 DEC 1998

07-08 AUG 1996

04-05 DEC 1996

24-25 JUN 1997

10-11 DEC 1997

16-18 JON 1998

08-09 DEC 1998

04-05 DEC 1996

«1U) "

«1U)

«1U)

«1U)
(<1U) "

«IU)

6
(<1U)

«IU)

«1U)

«1U)

«1U)

«1U)

10

«1U)

I

«1U)

«1U)

2

19

(<1U)

1

«1U)

2

2

«1U)

(<1U)

(<1U)

«1U)

«1U)

«1U)

2
(<1U)

«1U)

«1U)

«1U)

«1U)

. «1U)

5

«1U)

«IV)

«1U) "

«1U)

3

WP-15

8

«1U)

«1U)

«1U)

3

3

WP·16

15

ND

1

ND

ND

5

35

ND

1

ND

5 ..

5

2

2

(<1U)

«1U)

«1U)

(<1U)

«1U)

2

«1U)

«1U)

«1U)

(<1U)

«1U)

«1U)

34

15

«25U)

38

(<10U)

«IOU) "

47

«IOU)

160

160

43

51

11

140

62

280

280

280

140

500

66
570

570

340

510

«50U)

16-18 JON 1998

08-09 DEC 1998

«1U)

3

2

3

WP-16R

«1U)

2.

WP·17R

2

4

4

12

«1U)

«1U)

85

30D

630

NA

16-18 JON 1998

08-09 DEC 1998

42

17

100

36

7 40

9 56

"189

118

«1U)

«1U)

1,900E(b)

2,400

2,500D

18,OOOD

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

Summary Report - Biosparging System Operations
July-December 1998
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Parameters

Benzene IToluene IEthylbenzene Ix:~;:es I Total I
MTBE I TPH-GRO 'IDate BTEX TPH-DRO

WP-18
07-08 AUG 1996 «HJ) 8 (<IU) 4 12 «IU) 22 75

04-05 DEC 1996 «IU) 2 «IU) 2 4' «IU) 35 «50U)

WP·18R
10-11 DEC1997 «IU) «IU) «IU) «IU) ND «IU) «IOU) 330

16-18 JUN 1998 «IU) , 2 «IU) 1 ,3 , «IU) 24 100

WP-19

07-08 AUG 1996 «IU) 3 «IU) 1 ,4 4 260 100

04-05 DEC 1996 (<IU) 1 (<IU) 3 4 «IU) 1,100 210

24-25JUN 1997 «IU) 4 «IU) «IU) 4 «IU) 1,000 400

16-18 JUN 1998 Well point destroyed

WP-20

07-08 AUG 1996 1 7 I 6 15 4 310 73

04-05 DEC 1996 «IU) I «IU) 4 5 «IU) 14 «50U)

24-25 JUN 1997 «IU) 2 " «IU) «1U) 2 «1U) «25U) , 370

10-11 DEC 1997 «1U) 2 (<IU) «1U) 2 «1U) «IOU) 200

16-18 JUN 1998 Data not available (well blocked)

WP-21

10-11 DEC 1997 68 90 120 540 818 16 8,500D 3,700D

-16-18 JUN 1998 41 30 96 380 547 «1U) 3,800E(b) 1,200

08-09 DEC 1998 11 75 150D 820D 1,056 11 2,900D 2,700D

,WP·22

10-11 DEC 1997 52 180 12 138 382 (<IU) 3,400D 5,200D

16-18 JUN 1998 150 570D 110 450 1,280D «IU) 3,900E(b) 10,000D

08-09 DEC 1998 91 450D 71 532D 1,144 9 8,900D 16,000D

MW-NASB-044

10 JUN 1996 (<IU) «IU) «1U) «1U) ND «1U) «50U) «100U)

07-08 AUG 1996 «1U) 3 «1U) 1 4 «1U) - 16 «50U)
, 04-05 DEC 1996 «1U) (<IU) (<IU) (<IU) ND (<IU) 110 290
24-25 JUN 1997 «1U) «1U) «1U) (<IU) ND (<IU) «25U) 56

10-11 DEC 1997 (<IU) «1U) «IU) «IU) ND «IU) «IOU) 84
16-18 JUN 1998 «IU) «1U) «1U) «1U) ND (<IU) 38 110

08-09 DEC 1998 «IU) 2 2 2 6 «IU) 14 87

MW-NASB-049

10 JUN 1996 «1U) «IU) «1U) (<IU) ND «1U) «50U) «50U)
04-05 DEC 1996 «IU) «IU) «1U) «IU) Nb «IU) «IOU) llO(d)

24-25 JUN 1997 «1U) 2 «1U) «1U) , 2 (<IV) «25U) 140
10-11 DEC 1997 «1U) 2 «1U) «IU) 2 «1U) , «IOU) 190
16-18 JUN 1998 (<IU) «1U) «1U) «1U) ND (<IU) «IOU) 130

08-09 DEC 1998 (<IU) 3 «1U) 4 7 ,«IU) 16 150
(d) Chromatographic pattern indicated the presence of more than one petroleum product. This sample had responses which

eluted before and after the DRO retention time range.

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Summary Report - BiospargingSystem Operations
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Parameters

. II I Tatro I Total I
MTBE I· TPH-GRO IDate .Benzene Toluene Ethylbenzene Xylenes BTEX TPH-DRO

MW·NASB·051

10 JUN 1996 «IU) «IU) «IU) «IU) : ND 2 «50U) «100U)

07-08 AUG 1996 «IU) 1 «IU) «IU) 1 5 14 «50U)

04-05 DEC 1996 «IU) (<lU) «IU) «IU) ND «IU) ·(<lOU) «50U)(d)

24-25 JUN 1997 «IU) . «IU) . «IU) «IU) ND «W) «25U) 52

10-11 DEC 1997 «IU) «IU) «IU) «IU) ND «IU) .(<IOU) 93

16-18 JUN 1998 «IV) 1 (<lU) 1 . 2 «IU) 21 64

08-09 DEC 1998 «IU) 3 «IU) 2 5 (<lU) 14 80

MW·NASB·054

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

04-05 DEC 1996 «IU) «IU) 1 «IU) 1 «IU) 15 260(d)

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

10-11 DEC 1997 1 (<:IU) «IU) «IU) 1 «IU) 150 310..
16-18 JUN 1998 «IU) (<lU) «IU) 2 2 «IU) 32 160

08-09 DEC 1998 3 3 2 4 12 «IU) 18 160

MW·NASB·056

10 JUN 1996 «IU) 2 «IU) 1 3 «IU) 44 56

16-18 JUN 1998 Well not sampled

MW·NASB·058

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

04-05 DEC 1996 «IU). «IU) «IU) «IU) ND «IU) (<IOU) 230(d)

24-25 JUN 1997 «IU) «IU) «IU) «IU) ND «IU) «25U) 100

10-11 DEC 1997 .«IU) «IU) «IU) «IU) ND «IU) «IOU) 98

16-18 JUN 1998 «IU) «IU) 1. 1 2 4 (<IOU) «50U)

08-09 DEC 1998 «IU) 3 «IU) 5 8 «IU) 20 75

MW·NASB·061R

24-25 JUN 1997 «IU) 1 (<lU) «IU) 1 «IU) 32 320(·)

10-11 DEC 1997 «IU) «IU) «IU) «IU) ND «IV) 75 210

16-18 JUN 1998 «IU) «IU) «IU) «IU) ND 5 «IOU) 86

08-09 DEC 1998 3 2 2 3 10 4 36 180

MW·NASB·062

10 JUN 1996 «IU) «IU) «IU) «IU) ND «IU) . «50U) «100U)

04-05 DEC 1996 «IU) «IU) «IU) «IU) ND «IU) 11 52

24-25 JUN 1997 «IU) «IU) «IU) «IU) ND «IU) «25U) 58

10-11 DEC 1997 «IU) «IU) «IU) «IU) ND «IU) «IOU) 64

16-18 JUN 1998 «IU) «IU) «IU) «IU) ND «IU) «IU) 76

08-09 DEC 1998 «IU) 2 «IU) 2 4 «IU) 13 56

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

SummaryReport - Biosparging System Operations·
July-December 1998



-- _.~. _.- .. Parameters

. Benzene I ., I Totlli I Total

I MTBE ITPH-GRO IOate Toluene. Ethylbenzene Xylenes. BTEX TPH-ORO

MW-NASB-211

04-05 OEC 1996 1,300(b) 12,000(b) 250 2,770 16,320 120 30,000 6,700(d)

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

10-11 OEC 1997 110 5,8000 56 335 6,301 «IU) 19,0000 1,700

16~18JUN 1998 «IU) 2,5000 . 58 190 2,748 «IU) 4,400 . 900

08-09 OEC 1998 7 11,0000 4500 1,2900 12,747 36 15,0000 960

MW·NASB·213

04-05 OEC 1996 «IU) «IU) 2 «IU) 2 «IU) 100 660

24-25 ruN 1997 «IU) «IU) «IU) (<1U) NO «IU) «25U) 180

.10-11 OEC 1997 «IU) «IU) «IU) «IU) NO «IU) 52 79

16-18 JUN 1998 «IU) «IU) «IU) «IU) NO «IU) 22 «50U)

08-09 OEC 1998 (<1U) 3 (<1U) 3 6 «IV) 13 «50U)

•
EA Engineering, Science, and Technology·
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TABLE 3-7 'SUMMARVnF"ANALYTICAL-RE-SULTSFORf'ERROUS IRON­
AND MANGANESE CONCENTRATIONS IN GROUND-WATER SAMPLES

COLLECTED10 DECEMBER 1998, OLD NAVY FUEL FARM,
NAVAL AIR STATION, BRUNSWICK, MAINE

•
EA Engineering, Science, and Technology

Project No.: 296.0035
Revision: FINAL

Table 3-7
February 2000

I Location Ferrous Iron (mglL) I Manganese (mglL)

WP-1 0.87 0.1

WP-2 2.62 0.4

WP-2DUP 2.68 0.3

WP-3 1.11 0.3

WP-4 2.71 1.2

WP-5 2.95 0.3

WP-6 1.00 ' 0.0

WP-7 2.47 0.1

WP-7DUP 1.95 0.5

WP-8 0.15 0.3

WP-9' 1.73 3.5

WP-10 0.53 0.2

WP-11 1.21 1.2

WP-12 0.33 0.2

WP-14 1.06 0.6

WP-15 1.43 0.3

WP-16R 2.12 0.7

WP-17R 3.13 0.7

WP-18R Insufficient sample volume

WP-21 2.76 0.3

WP-22 0.24 0.0

Old Navy Fuel Farm
Naval Air Station, Brunswick, Maine

Summary Report .:. Biosparging System Operations
, July-December 1998
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RESPONSE TO COMMENTS FROM
MAINE DEPARTMENT_OF ENVIRONMENTAL PROTECTION

.ON SUMMARY REPORT~BIOSPAR-GINGSYSTEM OPERATIONS-- C~ •
. .

AT OLD NAVY FUEL FARM, JANUARY-JUNE 1998
NAVAL AIR STATION, BRUNSWICK, MAINE

---,.::-.;:-~

--- - - .---:--::~-:-.==:

COMMENTOR: Claudia Sait

GENERAL-COMMENTS -

DATE: 11 December 1998

1. Departmental records indicate a review for a summary report dated April 1997. It covered
the monitoring period from August 1996 through December 1996.. Comments were
forwarded to the Navy in a letter dated 28 July 1997. The current report includes data from
January 1998 through June 1998. The reference section ofthe current report inchides two
summary reports for 1997. The Department has not received either of the two summary
.reports for 1997.

Response-Comment noted. As requested, the Navy will forward copies of the two 1997
summary reports to the State of Maine Department of Environmental Protection (MEDEP)..

. 2. In the future, the Navy must submit the summary reports in a more timely fashion. This
report arrived nearly five months after the Navy collected the June round of ground-water
samples. In order for the Department to provide meaningful input, a shorter turnaround is
necessary. Otherwise, the report's recommendations have already been implemented without
agreement from MEDEP.

Response-'-Comment noted. Although a substantial period of time is required for sample
analysis/data evaiuation, report production, and internal quality review, the Navy will make
every effort to minimize the overall turnaround time for Biosparging System Operations
summary reports. The last report production period was extended by the Navy to allow time
for supplemental data entry and evaluation. Electronic files were developed which
incorporate all existing historical ground-water data. Going forward, this approach will
facilitate ground-water quality trend analyses.

3. Future reports should include a section detailing the Navy's responses to the Department's·
comments regarding the previous summary report.

Response-Comment noted. It has been the Navy's policy to provide written responses to
MEDEP comments, although typically this has been done under separate cover. It is the
Navy's preference to continue with this approach in order to address MEDEP concerns in
advance of the development of the next Bi-Annual Biosparging System Operations Summary
Report. As requested, the Navy will append responses to MEDEP comments to future
reports.
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4. In the letter from the Department dated 29 July 1997 (copy attached), the Navy was asked to
consider methods to determine respiration rates within the saturated zone. The Department
still contends that this may be useful and have some suggestions for how oxygen
consumption rates might be determined at this site..

Response-The Navy agrees in principal with the Department's contention that a
quantitative assessment of respiration rates may be more effectively achieved. However, the
Navy questions the usefulness of such an assessment It is the Navy's focused objective to
operate the enhanced biosparging system at the Old Navy Fuel Farm while evaluating
progress toward MEDEP ground-water cleanup criteria. The remedial system was designed
to aerate the groundwater and limited vadose zone within the targeted remedial area to
provide sufficient oxygen for the aerobic microbial population to metabolize petroleum­
related hydrocarbons. The periodic measurement of petroleum hydrocarbon concentrations
serves to demonstrate remedial system effectiveness (petroleum hydrocarbon reduction over
time). In situ field measurements provide data sufficient to perform systematic modulation
of the biosparging system for maximum distribution of sparge air to areas of reduced oxygen
concentration and/or persistent petroleum hydrocarbons. To that end, the Navy routinely
monitors selected indicator parameters and performs system and operational modifications in
response to field and laboratory analytical results.

5. Based on review of the summary report, it would be useful to meet with the Navy and its
consultant to discuss the ongoing remedial efforts at this site.

Response-Comment noted. The Navy agrees that a meeting to discuss ongoing remedial
efforts at the Old Navy Fuel Farm would be useful. It is proposed that a meeting be
scheduled following submission of the Biosparging System Operations Summary Report for
the period of July-December 1998.
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eo' SPECIFIC COMMENTS

6. Introduction, Section 1.1, Page 1-1-,It would be helpful if Figure 1-1 depicted the location
of the Old Navy Fuel Farrn.

Response-Comment noted. The location of the Old Navy FuelFarrn has been identified on
Figure 1-1 for the current reporting period.

7. Water Quality Indicator Parameter Measurement Methodology, Section 2.1.2, Page 2-1­
Every couple of weeks, EA Engineering, Science, and Technology obtains field
measureinents from many of the well points and monitor wells at this site. The in situ
measurements include pH, specific conductance, redox potential, dissolved oxygen, and
temperature. EA obtains thedata'by lowering the field instrument below the water table
in eachwell point/monitor well. Because the well points and monitor wells are not purged,
most of the data are of limited value. '

To evaluate the data, Department staff compared in situ data collected from 9 monitor wells
on 16 June 1998 with low flow data collected from the same wells a day later after purging
the wells. The attached table contains data for dissolved oxygen and redox potential. In all
wells, the dissolved oxygen concentration data obtained after purging was lower than the
in situ data. Dissolved oxygen concentration data from MW-NASB:-061R and MW-NASB­
211 are of particular significance. In MW-NASB-061R and MW-NASB-211, the
concentration of dissolved oxygen inthe purged samples was essentially zero while the no
purge data revealed 6.74 mgIL in MW-NASB-061R and 2.47 mgIL ino MW-NASB-211.

o Redox potential was often much lower inthe purged samples.

The explanation is pretty simple. The water within the screened interval is stagnant and not
representative of ground water. The higher dissolved oxygen and redox potential are a direct
result of the stagnant water's direct contact with the atmosphere. Only after purging the
stagnant water canone obtain meaningful data about the in situ concentrations at this site.
Therefore, it is, not worthwhile to continue this sampling unless the wells are purged.

Response-The Navy agrees that the purging process typically yields more representative
results. 0

The well points were installed (as drive points) throughout the Old Navy Fuel Farm
remediation zone to better define the dissolved-phase hydrocarbon plume during early
operational phases of the biosparging system. Subsequently, the well points were retained as
observation points during operations and maintenance visits for visual evidence of active
sparging and for in situ measurements. It is recognized that the monitoring points have
exhibited increasingly slow recharge rates, making the purge/recharge cycle impractical
during single operations and maintenance visits. In that regard, the Navy agrees that
modifications to the operations and maintenance data collection process are warranted. To
that end, the Navy has funded the installation of new monitoring wells to be installed in the

, '

remedial zone duringthe next operational period. The Navy proposes to install 6 new
monitoring wells to replace the well points, which will be decommissioned.,
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Subsequent in situ and laboratory analytical data from the new monitoring wells will be
- directly comparable to the data from the existing monitoring well network, and

standardization of field sampling procedures will be more readily achieved. Future
collection of water quality indicator parameters will be conducted following low flow
purging.

8. Sampling Methodology, Section 2.3.2, Page 2-2-It appears [that] there are some sampling
problems relating to the inability toreduce flow rates below 1,000 ml/minute using the

. Grundfos Rediflow submersible pump. As recommended for the NEX Service Station
monitoring program, it is acceptable to use peristaltic pumps for low flow ground-water
sampling. .

Response-Comment noted. Currently, an ISCO Model 2700 peristaltic pump is used for
ground-water sampling due to the limited diameter and yield of the well points. This pump is
available for use at the monitoring wells if flow rates below 1,000 ml/minute or stabilization
of ground-water elevation cannot be achieved using the submersible pumping system.

9. Water Quality Indicator Parameter Data, Section 3.1.3, Page 3-2-This section includes
statements regarding seasonal trends in the average oxygen concentration in ground water.
Unfortunately, for the reasons stated above, trend analyses based on the non-purge data are
not representative of the in situ oxygen concentration at this site. ..

Response-Comment noted. Future dissolved oxygen trend analyses will be made
exClusively with data collected following monitoring well purging.

10. Well Point Headspace Vapor Measurements, Section 3.1.4, Page 3-2-The Department
questions the usefulness of the headspace data measurements made on selected well points.
The character of the headspace vapor is interesting, but is not clear how the Navy uses the
information to modify system operation.

Response-.The collection of well riser headspace data (including total volatile hydrocarbon,
methane, oxygen, and carbon dioxide concentrations) is used both to monitor for potential
hydrocarbon release to the atmosphere and to augmentground-water monitoring and
sampling data. The measurement of total volatile hydrocarbon concentration is used to
modulate the biosparging system to minimize volatilization effects, in favor of in situ
biodegradation and to increase air flow to areas exhibiting evidence of elevated petroleum
hydrocarbon concentrations~ The measurement of methane, oxygen, and carbon dioxide
concentrations in the well risers provides confirmatory data to validate water quality
indicator parameter measurements (reference MEDEP Comment No. 11) and to assess in situ
biodegradation conditions.

11. In Situ Biodegradation Conditions, Section 3.3.1, P~ge 3-6-The assessment of the
biosparging system's ability to enhance oxygen concentrations is too optimistic. The
analysis of oxygen distribution at this site should rely exclusively on data obtained using low
flow sampling techniques. In fact, the distribution of methane as measured in the well points
clearly indicate anaerobie conditions occur throughout the system.
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Response-.Reference response to MEDEP Comment Nos. 7 and 9. The effectiveness of the
biospargillg_sY~l~m_bas beenJiernonstrated!>y th.e.significant reduction in dissolved-phase
'petr6leumnyorocarborissince system activation-in AUgust f996:-Additi6nally, both the
frequency of detection and concentration of methane have significantly decreased since
activation of the biosparging system. Methane was reported at only 40f 14 welll'0ints
(WP-2, WP-5, WP-7, and WP-12) measured on 16 June 1998. Three of these well points
(WP-2, WP-5, and WP-7) are co-located in an area outside of the zone of effectiveness of the
biosparging system. The fourth well point (WP-12) is located in an area of elevated
petroleum hydrocarbon concentration, which likely experiences significant biological oxygen

-:-demand.--The Navy has. performed extensive system modifications to enhance air delivery to
these areas.

Although reduced dissolved oxygen concentrations were reported following well purging on
17 June 1998, anaerobic conditions (i.e., dissolved oxygen, <2.0 mg/L) were only reported at
one location within the biosparging system zone of influence (MW-NASB-211). As
previously stated, this monitoring well is located in an area of elevated petroleum
hydrocarbon concentration, which likely experiences significant biological oxygen demand.
The remaining monitoring wells in which anaerobie conditions were reported are located
outside the biosparging zone of influence, or outside the Old Navy Fuel Farm perimeter
fence altogether. .

It is agreed that the presence of methane suggests the persistence of anaerobic conditions at
the aforementioned (selected) locations. It does not follow that anaerobic conditions occur
throughout the remedial area. The progressive reductions in both dissolved:-phase petroleum
hydrocarbons and methane since activation biosparging system, as well as field observation~
of active sparging conditions at well points and monitoring wells, suggest that aerobic
conditions are predominant in the remedial area.

. __ J2 ..As.s-.e.s'.sm.en( ofI!.i§£o..lv!i.4.~p'has.f!.Jlydroc.ar.bon Removal, Section 3.3.2, Page 3-S-Since the
initiation of the sparging system in August 1996, there has been a decrease in both GRO and
DRO concentrations within the source area. In addition to monitoring the dissolved-phase
petroleum concentration within the source area, it is also important to determine the behavior
of the dissolved-phase plume downgradient of the Old Navy Fuel Farm. We must not lose
site of the primary goal of biosparging: to reduce the extent and magnitude of ground-water
contamination.

Response-The Navy has sampled downgradient monitoring wells since 8 August 1996,
prior to startup of the biosparging system. Through this baseline sampling, it was
demonstrated that for the compounds analyzed (BTEX, MTBE, TPH-DRO, and TPH-GRO),
only TPH-DRO appeared to have migrated downgradient (Le., south) of the Old Navy Fuel
Farm. Since 8 August 1996,the downgradient concentration ofTPH-DRO has decreased
indicating that these compounds are not migrating from the principal source area(s) within
the remedial zone. Results from the most recent ground-waters'ampling event (16-18 June
1998) indicate no exceedances of the MEDEP guidance values for BTEX, MTBE, or
TPH-GRO in any downgradient monitoring well (including monitoring wells MW-NASB­
049, MW-NASB-051, and MW-NASB-058). The historical data suggest that the extent and
magnitude of ground-water contamination have been favorably influenced by operation of .
the biosparging system.

5



. .~.J3.Conclusions~~.n.d-llecomme.ndations,Section ·3.4rPage·3-10 -

a. The report states reduction in MTBE concentrations results primarily from volatilization.
Because MTBE is extremely water soluble, it is likely ground-water movement through
the contaminant zone also contributed to reductions in MTBE contamination through
advection.

Response-The Navy ,does not believe that advection has significantly contributed to
--- =-reaucti~n~i~~MT13E eQiicentratfons,w~lle rec~giiizi!lg- thififmay be a contributing

factor.

The historical MTBE data are summarized as follows. During baseline ground.:.water
sampling conducted prior to activation of the biosparging system (7-8 August 1996),
MTBE was detected in 19 of 20 ground-water samples at an average concentration of
26.7 fJ-gfL. Following 6 months ofbiosparging system operations (4-5 December 1996),
MTBE was reported in only 2 of 24 ground-water samples at an average concentration of
5.4 fJ-gfL. MTBE was not reported at any downgradient monitoring well location during
this period.

During the most recent ground-water sampling event (16-18 June 1998), MTBE was
detected in only 2 of 28 ground-water samples at concentrations of 4 and 5 f.lgfL. Both of
these concentrations are significantly below the MEDEP guidance value of 35 fJ-gfL.

The absence of MTBE in downgradient wells, coupled with the observed baseline
concentrations of MTBE in the source areas, suggests that advection was not likely a
principal factor in the reduction in dissolved-phase MTBE during the first 6 months of
biosparging system operation.

b. According to the report, system modifications outlined in this section were to be
. performed during the July-December 1998 operational period. Because the Department

did not receive this report until late November, it is impossible to provide meaningful .
input. The Navy's response to the comments should detail the implemented changes.

Response-Comment noted. Reference response to MEDEP Comment No.2. The
system modifications are outlined in the Old Navy Fuel Farm Biosparging System
Operations Summary Report for the period of July-December 1998.

c. The report indicates several well points and at least one monitor well are no longer
operational. What are the Navy's plans to replace these points? .

Response-Comment noted. Reference response toMEDEP Comment No.7.

6
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STATE OF MAINE

DEPARTMENT OF ENVIRON},-1ENTAL PROTECTION

DEC i 6 1998

EDWARD O. SULLIVAN

COMMISSIONER

Mr. Emil Klawitter
Code 1823 EK
Department of the Navy, Northern Division
Naval Facilities Engineering Command
10 Industrial Highway, t-.lail Stop 82 -

. Lester, PA 19113-2090

. .-

-Re: Summary Report Biosparging System Operations
at Old Navy Fuel Fann, January-June 1998
NavalAir Station, Brunswick, Maine
November 1998, Final

Dear Mr. Klawitter;

; r.A fntlnellf~ SCi8lll1l, &Tecllaelogy, Iw~.

i lIerbll'r!J. IIY 12550

The Department of Environmental Protection (DEP or Department) has reviewed the report entitled "Summary
Report Biosparging ~ystem Oper_~ti~ns ~t Old Navy Fuel Fann, January~June 1998", dated November 1998, prepared
by EA Engineering, Science and Technology. Based on that review the_Department has the following comments and
issues.

General Comments

1. Departmental records indicate a review for a summary report dated April 1997. It covered the monitoring period
from August 1996 through December 1996. Comments were forwarded to the Navy in a letter dated July 28, 1997.
The current report includes data from January 19~8 through June 1998. The reference section of the current report
includes two summary reports for 1997. The Department has not received either of the two summary reports for
19~i7".- ---------- --------- -.-- --------------- -- ------------.

2. In the future, the Navy must submit the summary reports in a moretimely fashion. This report arrived nearly five
months after the Navy collected the June round of groundwater samples.' In order for the Department to provide
meaningful input a shorter turn around is necessary. Otherwise the report's recommendations have already been
implemented without agreement from the DEP. .

3. Future summary reports should include a section detailing the Navy's responses to the Department's comments
regarding the previous summary report.

4. In the letter from the Department dated July 29, 1997 (copy attached) the Navy was asked to consider methods to
detennine respiration rates within the saturated zone. The Department still contents that this may be useful and have
some suggestions for how oxygen consumption rates might be detennined at this site.

5. Based on review of the summary report, it would be useful to meet \vith the Navy and its consultant to discuss the
ongoing remedial efforts at this site.

~STA '.
~TE HOUSE STATION

AUGUSTA, MAINE 04333·0017
(20;) 287·7688
RAY BLDG .• HOSPITAL ST.

web- site: www.stote.me.us/dep
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PRESQUE ISLE, MAINE 04769·2094
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Specific Comments:-

==-.0=_ --_~:_-- . .--

6. Introduction. Sectipn 1.1, page I~ I

It would be helpful if Figure I-I depicted the location of the Old Navy Fuel Fann.

7. Water Quality Indicator Parameter Measurement MethodologY,Section 2.1.2, Pg 2- I

- -Every couple of weeks EA·Engineering, Science, and Technology (EA) obtains field measurements from many of-the
well points and monitor wells at this site. The in-situ measurements include pH, specific conductance, redox potential,
dissolved oxygen, and temperature. EA obtains the data by lowering the field instrument below the water table in each
well point/monitor well. Because the well points and monitor wells are not purged, most of the data is of limited
value.

To evaluate the data, Department staff compared in-situ data collected from 9 monitor wells on June 16, 1998, with
low flow data collected from the same wells a day later after purging the wells. The attached table contains data for
dissolved oxygen and redox potential. tn all wells, the dissolved oxygen concentration data obtained after purging was
lower than the in-situ data (see attached figure). Dissolved oxygen concentration data from MW-6IR and MW-21 I .
are of particular significance. In MW-61 Rand MW-21 I, the concentration of dissolved oxygen in the purged samples
was essentially zero while the no purge data revealed 6.74 mg/L in MW-61R and 2.47 mg/L in MW-211. Redox
potential was often much lower in the purged sampl~s.

The explanation is pretty simple. The water within the screened interval is stagnant and not representative of
groundwater. The higher dissolved oxygen and redox potential are a direct result of the stagnant water's direct contact
with the atmosphere. Only after the purging the stagnant water can one obtain meaningful data aboutthe in-situ
concentrations at this site. Therefore, it is not worthwhile to continue this sampling unless the wells are purged.

8. Sampling Methodology, Section 2.3.2, Pg 2-2:

It appears there are some sampling problems relating to the inability to reduce flow tates below 1000 mVmin using the'
Grundfos Rediflo submersible pump. As recommended for the NEX Service Station monitoring program, it is
acceptable to use peristaltic pumps for low flow groundwater sampling.

9. Water Quality Indicator Parameter Data, Section 3.1.3, Pg 3-2:

This section includes statements regarding seasonal tr~nds in the average oxygen concentration in groundwater.
Unfortunately, for the reasons stated above, trend analyses based on the non-purge data are not representative of the
in-situ oxygen concentrations at this site.

10. Well Point Headspace Vapor Measurements, Section 3.1.4, Pg 3-2:

The Department questions the usefulness of the headspace data measurements made on selected well points. The
.character of the headspace vapor is interesting, but it is not clear how the Navy uses the infonnation to modify system
operation.

1I. In Situ Biodegradation Conditions, Section 3.3.1, Pg 3-6:

Th~ ass'essment of the biosparging system's iibilirytoenhanceoxygen concentrations is too optimistic. The analysis
of oxygen distrib_ution at this site should rely exclusively on data obtained using low flow sampling techniques.. In
fact, the distribution of methane as measured in the well points clearly indicate anaerobic conditions occur throughout

-----_.-.-._---- ------
the system.
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12. Assessment of Dissolved-Phase Hydrocarbon Removal, Section 3.3.2, Pg 3-8:
. <

Since initiation of the sparging system in August 1996 there has been a decrease in both GRO and DRO
concentration within the source area. In addition to monitoring the dissolved phase petroleum concentration within
the source area it is also important to detennine the behavior of the dissolved phase plume downgradient of the Old
Tank Fann. We must not lose sight of the primary goal ofbiosparging: to reduce the extent and magnitude of
groundwater contamination. .

To further assess the biosparging effort, the Navy needs to provide the chromatograms for all DRO and GRO
groundwater samples. .

13. Conclusions and Recommendations, Section 3.4, Pg 3-10

The report states reduction in MTBE concentration results primarily from volatilization. Because MTBE is
extremely water soluble, it is likely groundwater movement through the contaminant zone also contributed to
reductions in MTBE contamination through advection.

According to the report, the system modifications outlined in this section were to be perfonned during the July ­
December 1998 operational period. Because the Department didn't receive this report until late November it's
impossible to provide meaningful input. The Navy's response to these comments should detail the inlplemented
changes.

. The report indicates several well points and at least one monitor well are no longer operational. What are the Navy's
plans to replace these points?

attachments

. Cf: File
Larry Dearbom-DEP

Richard Behr-DEP
Anthony Williams-BNAS
Peter Nimmer-EA



Brunswick Naval Air Station
Old Navy Fuel Farm
Biosparging System.

No Purge Data Low Flow Data No Purge Data Low Flow Data
6/16/98 6/17/98 6/16/98 6/17/98

WelllD Dissolved Dissolved· Redox Potential Redox Potential
Oxygen (mg/L) Oxgyen (mg/L) (mV) (mV)

MW-44 5.54 1.40 165 23
MW-49 3.77 . 0.36 156 43
MW-51 9.26 5.86 134 138
MW-'54 5.33 2.06 261 271
MW-58 5.28 3.38 159 103
MW-61R ·6.74 0.07 252 -41
MW-62 3.20 1.24 189 51
MW-211 2.47 -0.03 135 -85
MW-213 8.21 6.69 119 120

OLD NAVY FUEL FARM

8.00

:::J
OJ 6.00.§.
c
(1)

4.00Cl
>-x
0

2.00

0.00
'<t
'<t

~
:2

ONo Purge Data 6/16/981·
. Dissoh.ed Oxygen I

(mg/L) I

III Low Flow Data 6/17/98 i
Dissoh"d OX9yeni
(mg/L)



Appendix B

Field Record of Water
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EX\
EA Engineetlng.

. SCience. and
TectulOlOgy

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
_____ ~ ~.:. ~BiospargingSystem,·Old Navy Fuel Farm, Naval Air Station, Brunswick Maine· --

Weather:

SA sc.
a

DatI::

E ui ment:

Time:

Depth to - . - Dissolved
. Depth to Product _T_cml~rature__Oxygen_ -Conductivity- -Redox

LOCation Water (ft) (ft) pH (OC) (miVL) ("lhmOS) (mV) Riser BoUOm

WP-l L(~3 --- ~7~ J'1./5 'J..,~ UJ.3 -/cq
WP-2 ~# /4 - I/,..~, 17,i 4 ~.qq J7~ .. t07

WP-J If·?3 - fL,.n f 7.41 3·3J S-~ -8"0
WP-4 5".05 - 1".~3 j117~ ~.4.3 I~() -qJ
wp-s ~. do;). - 17.~'1 Jif· 73 I·Lld. ~8' -lIt(

WP-6 4· ''I - r~RJ. ,c,.LJq :to ~, 5~ -IOl,

4,1/-7 .-.
~.~3 17. 77 ;l. 3~ ;;''':J.. /fbWP-7 -

WP-8 4.~3 - .~. 3(, II~, t?1 ~. (,() 1.I t7 -7t/
-9 5"", z;;t - -I~·to I(~. )f' 4·11 I~b - R'o

WP-IO 4.f5" - 17 7/ 13·~5 1·37 9l{ -/~q

WP-ll 4.Ql, . - 1~.~7 I~.g-'f 3.3:1 /err- I'"
WP-12 "'·41 - It,. ~:f I~."). 7 /. 7~ I ,,~ -7J._. -

wP-13

WP-14 h·5?- - I~.~ I)· Cf'i ;)·lf~ 1·59 -Jet'

WP-15 5.4-0 - 700 I~. <?l: 7. 76 47 ~9:2

WP-16R {p.I"J.. - ".sg I G,. 3{ /,. .08 4~t . -~

WP-17R G:>. 7~ - 11:." /~./;J.. ~.q7 I (:t 7 ~ I :l

5,~'1 - 7·11- ~ ,. ;).tJ S·s-J 190 -4)'WP-18R

WP-20

WP-21 ~-. '7g - ie. 7<S lb· 3i 6·~ 1i''S -V'/
UIP_"7 t;'.K<' - I()/~L, 1(,:./0. 4.9J. 1""5 B"' S- _/~O

EA 5120 0794·7
Page 1 of2



FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS_____~BiOSltarging SysJem._Old.Na¥)'=E.uetEarm FNav-al~AirStationi",Br-unswick Maine

Time:

Depth to' ...Qissolvcd
-~

__--=0..--____--- -oepth~tO-- =Proouct Temperature OXj'gen Conductivity .RedoxLocation Water (ft) (ft) pH ("C) (mg/l.) (ulunos) (mV) Riser Bonom
45' C"IC( - ~.11 17. <61 fJ,.f03 5"3 -~:l'JJ{ J ~,3'1 - ~.~ I <.I.bl ")'.flb /~ -q~
:+13 .J 5"".£10 - 7.fJ/ /7 .tf<l In. 7J. 43 -ql
c;LJ J ~.7~ - 1~.;rJ I s-"; f~ ~.;)() 119 -/13
4tf"' ;J.7'1. .- I".al 1«{·S' LI.qo 5"3 -7g'

~I r< f
4·Sb -- 17~X, I q. OJ, 4.0{ 110 -137

~'l' <6.~~ - 17.6/ /0-/=1 t,.J.lj ·73 ~7(

5;" {
J

l./·Or?: - 1'.7/ /4.15 ?.fc( -- iff;;, -
--~

~·S J ~. C;q - 17..7l . iI·/7 l,.'" "5 5'(, -414qJ C:. (. 'J. - 1t,.)1? /d.. q (j 3.o~ / IJ 7- ~'Q'

------------ ----- --~- -- ---- --~-_._--- .._- --~~

-

-.

Corrunc:nts:

EA 51200794·7

Page 20f2
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EA Engineering,
SCience, and
Tec:hnolel9Y

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Statio~Bruoswick Maine

EA Personnel: 6t1 S~ Date: 7(J.(fq~ ,I Time:

Weather: S" 'An 5{~C Equipment: YS]: ~(O D I IlId·~~
\)

Dissolved
Depth to 'Depth to Temperature Oxygen Conductivity Redox

, Location Water (ft) Product (ft) pH (OC) (ml!l'L) (JJhmos) (mV)

WP-I t)\OS - {g.lDf /'6 'DLf ;(:-f3 33.;2 to
WP-2 ~, (0 Cf - ~.3q /f.&,L{ J.4~ I 3<0 -fO

WP-3 ' ~ d.-Cf
,- '53 /(,. ~5' 2, <i'1 5/ I~

WP-4 S,75 -- {pJ? f l!? ,ct 7 3· '33 1~3 -38
5,57- -- CL,l f5·4? :?i<;- f 7'1 -~9WP-5

WP-6 l-f .(05-- ----- .(,50 -f-J.::(-: ::-:t~- --3-.QO-- ·5iLf -5
WP-7 j',olf ~ L..{lR i7.-:l3 1/1 ). ;J48' -I flo ,

5,45 ~.i5 /73; 3,~S ~l.f1 3t:,WP-8

'5/1 , - 15,17 .r'j(6~ '4.15 1710 -IlL[WP-9' _ ~

5, (91.( ,.73 ("3·3.:< ~!5( '8"9 -;J./WP-IO

wp-il 5·31- {o.'~i 110. '7 to -;;Je?:J.. ''-(9 -95
{o,~q - It" 11. t.J '-/ "d;51 lfi5 I.J..WP-12 ~,Jt

I~O~A -I>. ~"WP-13
---

l.o i I fJ;
~ Io,Jg Iw. 5 '1 .}'-{~ /30

'1C

WP-14 ex ...J

WP-15 5,QJ - tv ,{pI.( , (;.i.9 c; '&.<17 ~.:l -/
WP-16R ~/, '- 7F15 ' /5/?3 5,30 <tIP 7 -i..(?
WP-17R 7.~ t' '- ~f3: /?;.q/ 5·d.d. lGl? -53
WP-18R I{-,: set -" 1'11,0 jq,3'8 ~·S~ 19 ~ -106"-

A. c ~9-. f-.en-..., 09WP-20 --
(olf 7 ~ 7.7( I~'S~' 10' f! ) l-f. i ~141

WP-21 '..p

WP_" ~·YCi /jL (;-t?-n ~:b5 1'S-,45 j.50 i '13 ( -dS~ ,
EA 5120 0794-7

Page I of2
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EA Engineering,
Science, and
Tectu IOIogy

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

EA Personnel: £>V\ SC Date: 71;lllq<r I Time:

Weather: gc o
Equipment: f(ST Co (0 "0 / II1 fer .fr,..c~~ vY'\ y·"'I...)

Dissolved
Depth to Depth to Temperature Oxygen Conductivity Redox

Location Water (ft) Product (ft) pH (0C) (mWL) CJ,lhmos) (mV)

&..,3 DR\( >

.;J.r(J t,.g- -:; - &.010 Is- ·qb /,88 1~9 -gS-
,,{13 5.57 - &,5;1 17.5 J.. 7.30 1./1 -3d.
<5Y' (p.50 - 7~k. 1£.1·4 1 _')7~' i 11' -/0

1.f4' 3, (l.{ - &71 / <,;j /1d.- L[ 1.0 CD 'S3 -I]
~1R.J {o,J.. \ - G7i1" ,e;,7'( ;>, L,~ 1;)0 -9
(gJ. 1.~lD - i,3.3 .\ O,/~ ct, --, , 1../ t .)\0

:5 I J 1-\.85 - 7.tdL /7.di ~.J I 5) -----/1
5%"' (g , 10 .-. 17. (P'1 Id'~l la /4 53 ~ ~ij

'-1 q J 6.Q I - 7~\ /'3'10 :J.90 (00 -4'1

Comments:

•

EA 5120 0794-7
Page 2 of2
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.Qll EA Engineering,

Science, and .
Tec:hilOlogy

.-~FIELD=REGORD~OF~WA~ER=QUALrI~V=PAAAME.:r-ER~ANAL¥SIS
---~.~.- . Biosparging System. Old Navy Fuel Farm, Naval Air Statio~Brunswick Maine

EA Personnel:

Weather: .

Date: f!jt6 1~
E ui ment: YSI" (0b

-- - - -- ._. .. - _._-_ .

.Dissolve3- - -- ._-

Depth to 'Depth to Temperature Oxygen Conductivity Redox
. Location Water (ft) Product (ft) pH (0C) (mgIL) . (j.Lhmos) (mV) .

WP-I 5·l;>li - (o.q [7. sS" 6·4/ 3LJ4 i(p. ~

WP-2 {g.fL-/ - :(o.{(J(n 1'7·4 ?J 0·4 j~O -/2.cr
WP-3 J-l. q"1; - ~.tt~ l/. ~i( 1~l-\·1'f ·ytf ~·0

CQ.S3 - lR"~~ leB·OCt? 1.9.10 ;;J.o3 .;).;2. .qWP-4

·WP-5 ~.~~. - i.o1B 101·46 ~.4Cj ,3 -10.3
WP-6 b.of)- - ~·O6 ((c. co?, ~. Litt, q~ --rr(c
WP-7 5·50 - -p.f£H it. i 9 le r/~ ~ -:soq ._~~ )

....
WP-8 ~.C(fo .- (.q:s4 i~.?> ~/j:) "1 '-1/1· t...p./.5"

"oS - lP63 \B·ro I. ::,"7 ..2\ 0 t7.c;2,WP-9

fn.~I. ·1.0 \L4, l 3.~ -,£1 ·3;2.·GfWP-IO -
WP-Il 5.9)>Jt. - ~~ /7· (0 S (-C;-::2. LCo~ 8.8

-.

,:Q .\- WP-12 ,.70 .---- (p. iol lB·e JS lP .f.p (p /.-=30
~~~ .. ,.J) --'

~-"T-'

WP-14 ~Co/7R --- iP·4; 17·53 (p. 31 (00 -.J..
WP-15 W);\ - 1o·71 I'·O~ V;.q? ~q -~7.(o

WP-16R 1.1fS 1.~5 '-S·qS ~..~ 'O4l -\~.I

WP-17R B.o~ B.~'{ n·el ~ ..~~ \801 :..- l '3 ~.

WP-18R l.tfL (o·~6 ~~,C(S (.~4t l~tl f37."
"_~-h--. w

·w -z;v ... -
WP-21 1·0 .. Co·~\ ;;l\.~1 Lof·~e ~oo \\ O.l£

UfP_"" 7.D 1·B~ ~"-'J.'1- D.?'~ .. Lo~"::> ... \44' .10

EA 5120 0794-7
Page I of2



--E4 EA EJlgillellliilg.
Science, lnf -

_ Tech lOklgy

"- ---FIELD-RECORD·OF=WA:rER~QUALIl'~Y=}!ARAME~ER~ANAL¥SIS
. Biosparging.System,_Old.Navy_Fuel Farm, Naval Air Statio~Bl'UDSwick Maine

Time: 1015EA Personnel: - S;'D R4
Weather:

Date: 8
E ui ment: f/sr I:, 10 1>

. ---- -- - - ~-- "----- -Dissolved
Depth to Depth to Temperature Oxygen Conductivity Redox

Location Water (ft) Product (ft) pH (0e) -(mWL) (J,lhmos) (mV)

't3 J .:..'-ll~7m - 1 A
),1 J 1.40 -- ~.Sl I ro·~9 Cf .Cf"7' 150l tff.s, _0

,J1'?>.1 to·~5 - lo:0~ l/. ?-4 -B .oS L\5 -r~·4
'5 t-I J ....,. " - I/.~ ',)·CD~ c..f ,I -z, lC~ \ I.~

L.i ~ J lQ.'l~ - (g.11 16-4\ 0,91 5b -1C(·q
.J

~Q,(o \o.~ I Ig·12 1..)·0&1 I;L I 31·~~ "2 -
- /;.). --q-./'" - ------- -

11-;~ rC .q~ 1.J5~ ~9> \q.~

51 I (Po o::f.. - 1/01'11 J(P. '-/~ ~.~ 64 d-.C(.0
5~

,
\0.:1'5 - \0.51 - 1-3. d...d- .;>. ·4~ 5'k> c=:l0~o·

~tf " 0.'1~ "- l~'O 1~.1i C). {.c..J"3 10 <.../ 36.(-,

Comments:

---- --_.- - - -.- -- _. -...-

EA 5120 0794-7
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1:4.EA Engineering,
Science, 5'd

. Technology

-- -EIELD=RECORD~OF=WA~ER~QUA:l:iIT-Y=P-ARAME~ER~ANALYSIS

- __Biospargiog System"OldNaVY'cFueIFarm,-Naval AirStatioD9-Brun.swiek Maine

EA Personnel: SVc.. Date: ¥ /d(JIC;~ . '·1 Time:

Weather: 'S U~ V\If b'( t"'rt'f G5° .Equipment: YSJ&m YL I V1 t",'( tz[r"e
tJ1-t .... ., t'J V

Dissolved
Depth to 'Depth to Temperature Oxygen. Conductivity Redox

Location Water (ft) Product (ft) pH . eC) . (mWL) (j.4hmos) (mV)

WP-I LJ,35 - 5.7'1 Jo.5'8 ~ .11 3~O ;)7'7
WP-2 ~.L.I q - ~:a4 ;1.0,6:J- d.~(g 1&4 ~b'?

WP-3 '-f .{p~ - p.¥1 18· LJi ~.'11 II 7 ~7J.

WP-4 lv :(pCj - ~!o3 /8 ' I t ~.57 d'-f 3 ~5~

WP-5 6,~1 5idv lto,4( .),J5 LptL; d.77
WP-6 Lf tv <? p,7to {ro.a. I ~J.3 ,(p ;<~5

S.oer f).77 I ~.70 d·7/ 3/<g ~75WP-7

WP-8 5,~3 - 5/7~ 1 $j ,ea I 3.d.Lf 501 ·a70
.~ ---WP-9 -

roo n . 5,{P3 l'i·~ I ;)·70 ~9 d?i7WP-IO -
55d 5.. 73 17.4~ {).ijl /0 / . d.81WP~11

~
-_.. -~ -. - . -

WP-12 -
{\o ~QA ~~WP-13

lD . -, ~

5'''1 /1·50 I C;' 7 3~WP-14 .(.u - ~·5(

~·JO ?~3 /7.17 .} .95 Cj~ ;:l??;Z.WP-15 -
cg,l{(J fJJ8J,. I {r51o 3,37 t-rJ..7 (::)7

WP-16R

WP-17R ~·t-t7 - S,'i( ( 9.03 dJ, (PI d9;) /39
'7.05 - ') c.J P('tC.l 't> 1/ 1 u...J i~_WP-18R (VI

~!\~ ~WP-20 -
&·Q3 ~ ~'J7~ 17i~ r d,S (). ri-d1 7:2.WP-21

I'O~ - f() I~ II,IJ d ,3.:5 "'1: 0 q . - I Q'WP_??

. EA 5120 0794-7
Page 1of2



RA EA Engineering,
Science, SId
Tec:hnology ,

.- _.EIELD~RECORD.~OF=WATERQUALI;fY=PARAMETER-ANALYSIS ' . _.. ,- - ~._~= Bi~p-aigj~g_Sy.:ijcm,..Q1d NayY~FuetFarm,'-NavaIAir_Statio~_BruDSwkk Ma~ -C-,~' --7,---- --~,--=

EA Personnel: 5 yc.. Date: ~).J (P ll'l ITime:

Weather: '5 UYl (\ ",. CD :>c. bYl'Y'L" Eauipment: l/sr ~ooYl...
. .. ..

Dissolved .. . . .

Depth to Depth to Temperature Oxygen Conductivity Redox
Location Water (ft) Product (ft) pH (0C) (mWL) (J.lhmos) (mV)

Lj3 "l~ - -
..21 I J 7,i'ef - L,.I( I ~: (J-f 1.37 1'1'""/ 1%4
J.. ' '~I 703 (p .'17 1&·3.t:) 5:57 Sf ~ II
5'i J 7.0 LI - I~ >( Iv·;).;). ;;·5 I J 35 3e..J9
4' ~ J :1 .0(0 - fo.JL{ 1~,73 '3.05 ,C) / ;;;J.qj

~le. 5, IL-j 5·~3 )0,0 f t-{·d5 1c7? dfrJ/-
(,,) J .g.lPL.f - 5.11 10.75 :2 ',J.ll1 7(;1 d ~(~
'5 f ./ S,5~ ... bd~ /3.85 3.'-16 f.o9 /IrK
"<g-J 1(". ~J. - ~,Lj4 f 5.°3 '-1,0, 5~ ,q /
4q ./ ~,II - ~.r£ 15'~d '5. I'? \ I/o dIg--

. . ..

-- -- -- .

Comments:

EA 5120 0794-7



..--~ EAEngineering.
Science, In:I

. Tect'llldogy

'- -~EIELD","RECORD=OF~WAXER=QUALrr~Y=R:4RAMEXER-.ANALYSIS
--- -: -- .Biosparging_SYstem~:Old Navy Fuel Farm, Naval Air Statio": Brunswick Maine

EA Personnel-;..Je:..ffIl17,1:/V; Date: 9//a/7~ .1 Time:/";-.3:1

Weather: ;JiLl(Ii ~6 0 (A}/A//) '1 . . Equipment: '15/, ../.')t'f1.£,,,,j'A<ik; r7'CcJ.
- ./ - . - -j- - /

~-Dissolved

Depth to. 'Depth to Temperature Oxygen Conductivity Redox
Location Water (ft) Product (ft) pH (0C) (mg/L) (Jihmos) (mV)

WP-I 5, Z-, ' -- ·7.~ /'1cl2. 'IBf 33'7 -/ tJO/1
WP-2 .s,~ , ~

7.1y /8, ') '7 11 "2 g Ib I -/~CJ, 2.

WP-3 '1·97 ' --' (,~~ If ~/ (,2] 7JY -/02,Cj

WP-4 '7,0 -:/ ,-' &.. l:1"p (7.8'- {r(q ;;1, '-II r-", ~~, ')
4.92' - ~ If I~. ftl-I () .'-I e;- el _. f'{().. "3>WP-5

2·9~":"'-- -C-3~ - , (P·_7 lo CJ - qtp - /7'Y 3. - WP-6· __ _c-:-=::__ . 'If 7
S; 3/

,
Ir,l) I Il. &3 /. 01 33'3 " I f3 7· 6WP-7

7r~~' ---- ~~3 (g,otl ~.77 ~J?> ~ /6 0,0WP-8
_.~ 1 6< r-I U") r~ -

WP-9 ~-..- . ../ ..e
WP-lO '{ (!;? I ---. .5,Gc 14,~w I, DlL/ e If,Q -203

WP-II LI.7{ I - (Ffy (7. 6""3 7.;"3'1 (7;)·00 -1&9. r
- - .- --

~--t; p~-~
- . . J L -...- e. .;...-- flWP-12 rrn(

c9.-a A e, ~rJWP-13

(0/14
\.

(d'ze 5'5/ 2. Of) -~rg·9WP-14 /9,1f

WP-15 0r 2.1 ( --- 'JHr" /700 () '(pq //2. tJD -/cq. Lf

e,~OJ -- @.~L) 176/ ~,()7 L/7o ,(;(; - I;) 9t. ~WP-16R

6, Wi' I. It;l&<
./

WP-17R
, .s.9G a.,v~ 8-7 g .oc -(~". I,.

WP-18R 17' c.;7 . ll~ d-./.c,i.{ (;, 3'-1 17f.J /5'1, ?:>

WP-20 AOJ\~ '-...eSP
'7. /.--; IJ

7·l2- /7, SI:; :J..r'S 27..2,0 -210·3WP-21

. WP." -'J.t, ,. /OrW 10,',1 9-'1~ 4~'bD '2.Z'),'1

EA 5120 0794-7
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-~-- $ EA Engineering,
Science,- and
Technology

_________fIE-bD~REe€!@-~'=WA_TER;QlJ~ITY""PNft.\METER=ANALYSIS
- -----Biosparging-System,OId-Navy-Fuel-Farm,Naval-Air-Station,-Bruoswick.Maine

Weather: /7LItilt.

- .- - - - - - - --
-- - - -

Dissolved
Depth to Depth to Temperature Oxygen Conductivity Redox

-Location Water (ft) Product (ft) - pH (0C) (mg/L) (jJhmos) (mV)

~ I I
J 7.gZ' I(~tjl ) /;,9// tJl ~I.I /B~ 00 -23~<O

f\t\w ;2~3' 7L.fl r - (II I t?fv - /~,9J9> 4.27, 5'/;00 -98, z.
5 J J l/JIm j

,--- (p_ zc rftJ r t.{1- ':),46 (',7.00 - C:) 3, (
'-I~J '5,"1"1' -- 57b 'hi -Zg 0·76 HO,OO -7"
5<6'" ~s9l -- (;).,7 I') : ftc{ Q,fJ; )8,06 -'17. 7.

D Ky-~ _"'\
- - - -- -It, I ~ .J -t;, f{J '-I r /"- se't :" (t(" r37 a'b - 1~\1f-lq ,b~

'-Iff .,J 3, ~6L I - 7,'fC/' I ro.r~ "3. -739 ~"3, vV ._16/ ,6

~d. J \0,]...0 ' / C;; it..'1 \ \ .'\) ~ IlL, 1') ,()b -/848

5'1 J
Ig/~lf' ~;J. l&d;D I -z,/c,q II? «; ~~.)---4(p .f 1, CI;).' ,,--. t. 2t;" /'/' -s-,,- ~/? ; 93,hJ -:J5; '/

.. -- . -- - - - - - -+ -- - -- -_. - - - ---

- ~- --- -_. ~._.- - --- -- - ---- ._- - --- --

- _. -

--

-Gomments:----~--- - - --- -----

EA 5120 0794-7
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1:4 EA Engineen.'ng•.
. Science, Md .

Technology

. ----~EIELD=REQORD"OF=WA+ER~QUAl.I1~V=~ARAMEr_E~-ANAL¥SIS
.. - -=--:' __.BiospargiDg~System,-_Oid-Navy. FueUfal"Dl,~Na~aI.Air,Statio~-BruDSwick Maine

EA Personnel: 5yC Be, Date: q IJS /C(~ ITime:

Weather: Ov-t"v~ Equipment:

Dissolved
Depth to 'Depth to Temperature Oxygen Conductivity . Redox

Location· Water (fi) Product (fir pH (0C) (mgIL) (.uhmos) (mV)

s\~5 ..- <0 ,/~ flo ,(01 3,IQ ;J'5l.f (d7WP-I

WP-2 &,30 --- ",,)i Ik,5.J 3,01 /5S' IIY
WP-3 5,38 - ~-, iL( /5193 3,j3 4C? ,;)7

WP-4 '7.45 ----- iV\ 5'vFf; c-, ~ V\-t- LJa+ orv ...
WP-5 LP ,O-:t - (p,Sq 1:5";'?(P I,~O 73 :lc>

- WP-6 . 5: 3 I - -- -(p-l)( -./5'3~- 1·50-- c;; i
WP-7 Sin - 5,71 {5,gS d,7d-. ,;J5(p .-.;2 3
WP-8 ~;~, - 5,n i~;~o d,Od 39-3>. S7
WP-9 I~ ...

-
(p~71 -3WP-IO . ~,'7~ I i.t. 'J..r ;),;). ~ cr·,

WP-II ("oiL - S,S, Ib.O(., ;7.09 /if 7 '-tf
~.WP-12 - -

WP-13 ~v- ..--~
7 ~7 ~ 7/7 I (.,. /6 3.tv'! /70 -(7WP-14

WP-15 (().~ it ~ lo,d( i5. b o [r .Ifo 7b 9/ .
WP-16R 9,03 --- {P.<iJ \5, J~ i1 57 "3 (t -~'S

WP-17R C(.c9~ - rJ ;) t t:t,j.~ LJ ·59 dC18 ':"''1<:1
WP-18R 7 J G5 - ~ f<=·( .-.c:-~ -+ ~o fb-,\ 1/\

WP-20 1\ \A 1"-'~ :1/1,

7 ,i-i Ci- .'
:l

5,~~ lio.'¥ ~ 4·J-'1 I~I ~3WP-21

--, .~.e, ~:-{~
<..0 ., Q S.35 1\.0-'7 "3wp-n --- \ ,'0') d-- I

EA 5120 0794-7
Page 1 of2
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~
EA Engineering,
Science, a'1d
TechlOlogy

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

EA Personnel: S \{ C B~ Date: ct / :12) let? ITime:

Weather: o '-J~ Ca':5t- Equipment:

Dissolved
Depth to Depth to Temperature Oxygen Conductivity Redox

Location Water (ft) Product (ft) pH (0C) . (mgIL) (.uhmos) (mY)

MW~ ~, \ J '6ld~ - Ii", \0 ito.od- 3 ::f1 /7d -fl
dl3 ~ 7· <g I (P.41 /5, '1Cj 5.Lfo 5/ lP'1
.~ J I (/7.(v 0 ~)V J5.J.d- 3,59 51 '1;1
L-{q ., ~,d.~ --- 5$tt 1'1,;),. L d·70 15~ 3~

::> ~ .I 0/5:1- - (;.3Lt li'd-O 3,5~ 53 37
'-(~ .I Ch-t. - -
(" f Q.. .I ~, \H) --- h5q / tu·7~ "3.5~ II J 39
'14 .J i-f .0;). - ~,4~ / ~.iu 7 3.~Cj '1~ /0 2>
l;) J 10. '-/0 t:,. ff-l IJ,05 ~·57 Sec, foCi
.5 Lj ./ I.ic~ .-- '751 1<::J,35 d''1~ 9Cj ;;~3

. 'i (p ~ lP.; J _. b,Ci 10: 3~ ~j.;;J. 3 /78 7~

Comments:

EA 5120 0794-7
Page 2 of2



EA
·..EAEngineering,

Science•.rd
Technology

00· _0 - FIE-hD=RE€€)RD=€)F=WA~E-R=OUALIT-Y-P-ARAME~ER-ANAL¥SIS
o ~ _. __•••• '_ .+_. __ ~.__ _ ~ .

_..=o~Biosparging=System,-O Id-Navy-oFuel-.Farm,-,NavaFAir'Station,-=-BnJoswick Maine

EA Personnel: Sc ·S1J Date: 10 II J q~. . tTime:

Weather: nu~-«:.a~-t Equipment:

Dissolved
Depth to 'Depth to Ternperature Oxygen Conductivity Redox

.- Location _·Water (ft)' 'Product (ft) pH (0C) (mgIL) (t-thmos) (mV)

5.55 (;.7" I ~,S7 .~ ,.t:;J .3 ~lo 151WP-I

~! Ix 6,J~5 f (p. i '3 3.'1/ 1<i7 /33WP-2

5',30 ~.&5 I 5.41 '3·7n Gid 30WP-3

WP-4 7.3l? - IYI 5"v Fr/c,e nf
WP-5 5,ciQ - lJ.~ ''5.qc; ;;} ,'13 80 ~

°WP_6 5.11 (P,{A /5!JL( ;tId-to qy 0
WP-7 5,&3 - ,)¥ 1'5. J 7 ·3.3J d75 -1/
WP-8 ~,~D - . t" (10 {l"./(p :;}·S14 . 4 Jl.j 7/
WP-9 ~ -
WP'-IO (D.&l-t - 7J~ 1'-(. J(g .).Y7 /6 {p d.3
WP-II I{",o~ - (..,)7 '5:77 3,4) I vi.{ r--q3

.

~WP-12 ~

{}.. 'l---th .-.<.~WP-13

-} tl;.
.... '77 f (" .Ott "1.35 f<tS CfLj·WP-14 - .~

WP-15 ~.~ I - ~·S~ 15'15 J '';1 ~I 97
WP-16R ~1.C ') - g.O ;t:;.18 5. ()(f) 575' -15~ ~

!. qlt' tJ.~ l5",3S' 5','J.>~ 8~1 ~oS <;l
WP-17R --
WP-18R 7&3 -- ~~ tf, flJtklc ,

WP-20 00
- ~ ..

WP-21 7,30 '- (l·2% ,-:;: B~ . 5.3lo OLIf) '7/,3
-~--:1-~ ~-_._- ~ K J..t.l/1 :fer - -<.1 ,"aU <j\.. L •. ··wp~n-- ~~~- .-~-- - -----~-

u.EA 5120 0794-7
Pagelof2



~
EAEngineering.

. Science, a1d
Tec:tb1OIogy

·_·-FIE-bD"RE€0RD=OF-WATRR=QU1\]~lT=-Y~eA:R*ME~ER::ANAt¥SIS .-.~_ -_ :~7~-_-_=.-=
.- -----Biosparging System,-Old· Navy-Fuel-Farm,Naval-AirStatio..,-Brunswick Maine

EA Personnel: j 'fC 50 Date: /(J I /fer? I.Time:

Weather: rlV fV"Cas-1 Equipment: .

Dissolved
Depth to Depth to . Temperature Oxygen Conductivity Redox

Location Water (ft) Product (ft)· ·pH (0C) (mg/L) (j,lhmos) (mV)

--Lj 3 -J!~
- - .---- 1~-(P~I..:::::.~~./~~,~~4--lo--l------I-7-.-/1-1--1-{P-. -3-7---1--3-.I-I-+---r~~-\.o--+-5-:-~'-I

i-Il-I
J
~ .CiY G,~5 /5.110 /.QS CJ? /07

Comments:

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



-~~FlELD~RECORD=OF~WAT-ER~Q.uALIT~Y=RARAMEnR=ANALYSIS .'
,-, -- c·~.___Bi~PJl_igjJig$fstem,~OIdJ~lavy=EueIFann"NavalAir Statioo,-Bl1UISWick Maine

'~ EAEU9illfl.erbig,
. SCience, rnt .

Techldogy .

IEAP~I: SCIS 0
. Weather.

ID~: ( 0 (:),3- if'?
. Eqwpm.ent: ..

ITinie: I
.'

. ---- -DissolvedIf····

Depth to 'Depth to Tempera1w'e Oxygen Conductivity. Redox
Location Water(ft) Product (ft) pH joC) (m2IL) . (t-lhmos) (mY)

WP-I 4,~ - .- 1t1.tJ5 \3. , ::;z ~ of? 30l 3tq -

15,07
..

WP-2 - l~~ ,,']., ,''' 5 '~G 1-=17 ~J,., -:> t

WP-3 3,fo~ - 5.8' I~~. og .2,48 Y1- 02 Cit

WP-4 4.(;1 - ~.~ 17) . .13 1.1. Y5 \08 :J. 7C; -

l, 6~ - ~S1" \~·bl 3.~'3 81- 343WP-5

il, 0 ~ - 8.'7Q t~·.23 ;C'/ ~1- 3~. -WP-6 -_.

WP-7 U;\~7 - 5£)5 1?-,~5 Li· - ;:;8' ;1&.. LI 3c- i

WP-8 /../' 'i~- - 5,<-/3 13./ (.l ~·.:;2.3 L.f? I 3(:/

WP-9 LtJn - C).~4 lLf· b-;;Z (p. cy 145 ~83
- - . .. - -4,·?J rg - . . ,.

34[.(WP-IO - 5·13 I~ 1'"3 .'-1"2. f; 55
LI·70 5:'J9 13 l'"t 5· ti..4' I :..z t: ...., ...

WP-ll - .5(0.;>-(

·~·.l~ 5.4~
- . . .-

WP-12 - '.-=5. ~:E 3 C
([ •+c:.{-:)- ., C' ~ .

, . J J-e

WP-13 c~...Q.~~~GV

WP-14 5,0'? J_
t) ~;Cl \ ':) .~q Q,0l6 74 ,3'J 7-

C),6 \ 5:17 1~·S8 /0.;2 0
., -:J- ...:J ~. CcWP-15 .- ? I

WP-I6R ~'.d-~ -- ~.~3 11>·4~ 4· q')"'-- 32-l 3()d-.
WP-I7R (0,01 -- 513 13·;).4 5. 6 1- 23Lf ;)71

'S. [
5~A 13· IS- t-j. I I j'1'1 ~l '3WP-18R : C _"'> -

WP-20 . 1(\3-J-\..( ~i.\ -
5. 'tj ..J

? /:;/ ~l 4. 3;? ..263 ;l·4''1WP-21 -
. WlJ_?? b,L:~ 5,~~ l:j ,OC). 3·4'1 433 ~ L(

EA 5120 0794-7
Page 1 of2



.-.. _IlELD~RECDRD_OF_WATER-QUALITY-EARAMETER-ANALYSIS
.__.Bjospsi'gi!lg.Sy~em,j)htNan'_Ji:DeIFarm, Naval Air StatiO&,B~k Maine

I:::~:pe:rso:.nn:e:l::":3:
c
:

J

:,:S:D:::::::::I:::;:.:.::m:~:~J:/:~::J::::::::I:T:im:e:::::::1
Dissolved

Depth to Depth to Temperature Oxygen Conductivity Redox
Location Water(ft) Product (ft) pH (0C) (mw'L) (j,lbmos) (mY)

Ol. \ r 5.7(.p t>.8i: .l~,ci1 ;!...oL( \"J...'7:{ ::ttfJ
~13 5. ~j - llo.ll \~, lo~ t).3t1 L.({p ;),7.)

6 J LI, I \.p - '5.91 I~.S l 5·/3 ~? ~6(P

~q I~,(cl --J ·f).1( l.?....<1'1 "81- 1-:;- .29lo

5~ S\~3 - fIl-<--4 /3.05 .;l. . Cf.;2.- S-t ,;JSI
~13 to, i S Ii /~ .1 Ce 5·80 (x ~.;2 'd i- ro.rS

- .
-~ ,« tr5i - -

t) t:~ r=b . '"3 '3 S·le( II '-f 3]:)-
L-fl.{ ;)·70 - '5 'it \'~5'~ 3iC 6i ;len

(PJ C6 J' 3 - G.SS \oe5 4·'10 '1 ( 3·;;2/
Sy 5,3Lr "- I(i? C'1 1'3,\..fq I Cfc C(5 ~--:~a

4lP Lf·13 - " $.<&& 13'1' L:). {j;" .;2c:e1- ~9(,.
-

_. -~ "-- - -- -~----
_._- ... - - -" . -_.

- - . - _. .

Comments:

EA 5120 0794-7
Page 2 of2



--- ~...<s~ EA E.ngineering•
...,. Science, and

, , Technoiogy

--_.'-=EIELD=RECORD~OF=WAXER=QUALITX=R-ARAM,ED:R=ANALYSIS
, Biosparging System, Old Navy Fuel Farm, Naval AirS~-ti~D,Brunswick Maine.

\C

0" '

)
Da .

-Dissolved
Depth to 'Depth to Temperature Oxygen Conductivity Redox

Location ~Water·(ft)- -Produet(ft) pH (0C) (mWL) U-Lmnos) (mV)

WP-I 31~5 - ~,f(fI C(,33 /201 1'15" 2~

WP-2 ?,c.('} -- u·-1f . 4.34 I' . "i tJ Ito ::z. 85"
WP-3 ~.13 - &.73 10· Ltlof rl, Ci'1 {p( .:Liq

viP-, ? ~.~~. - ~.~1 \ \~ l ~ I I, ~ ( qoT .)-74

WP~it1 5,35 - ~, .,q [0:7.;1., 1/,11 ~4 . ;)Ld
. WP-' Itl .S ...J.2- - cps3- - --1 O-...;v..- - -i1 . roq _. -/45" ;z.6S-_r -_. _ _ _ __

WP-7 '3 '10 '- fJ,.(pfo f]. l..{q' 1)...L:2 I I CR ;284

WP-8 '5 ·41- - {p''-I~ \\d.PS II· 3 I '38B .}f67
WP-9 tR.~1 -- (P'iDlJ 11.10$ II .1.((p t.,-q ~/~

.--- - - -- . --- - _._. - -- . - - - - - -- .. -. -
WP-IO ~Oq - '7,0 It. ~1 /(is<{ -rro ..1-1 ;)-,

WP-Il 6.o~ - ~.5t1 II ·~lf If·\tJ}- 7:::I '7- ~,~

WP-12 7.10 -- ~.':J~ I;I·7D ~·'50 ('i'f ;2(/1
WP-13 . AoAl r+- ~.-

WP-14 s-,CfS/ - <6'.1 S- (I. I~ 7.<t'J ?D ( i.,O

WP-15 5". ("" - q,oJ.. (o-~q fl'3 <) ~'f q:l
WP-16R II DC ' - g.2~ /J-"OI, 10· 33 '1'"/lsJ 107'
WP-17R. 11~~ - 0.23 1;1.. I ~. (p.9!7- .27'-1 .;273 b

?-\
~1()5 8;).'1- ,2_ G?~ (o·Q3 ( <7' 3 jd 3WP-'t3R -
Bi<-o J. 'eM rJ-A ;;... .....

WP-20 /

. WP~'2iI~ tp-. 0 fJ - I,t1'{ It·CRt.{ 10.(09- I I "3 iLf3
WP_" ~·35 - 1,'1/ 1/''1/ &7.2. C(.;lJ/ liS-

EA 5120 0794-7
Page 1 of2



~
. EAEngineen.. 'ng.

. Science, ald
Technology .

- ----FIELD-REC()RD()F-WATER-QUAbIT-Y=PARAME-'f-ER-ANALYSIS:
. Biosparging-System, Old-Navy-:Fuel Farm, Naval Air Station, Brunswick Maine

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

EA Personnel: Date: fI -1I Iq 8" '

E ui ment: r.s,J::"
Time: -

-------- .----~--
.~-- - -<- ------- Dissolved--

--- - . ----

Depth to Depth to Temperature Oxygen Conductivity Redox
Location Water (ft) Product (ft) pH (0C) . (mg/L)

_.
(J-lhmos) - (mV)

~ II -'"
tR.~?- - VI~ lll{q.;t ll."lP3 100 ;;'7)

dl.5 ..I ~, (J... ~.Li3 II~+ IL '3tt o..J" d277-
:J( ~

3,QQ &,.(0.3 /O,SLf 8"./:t- b0 d.('~-
49 -J ~r:;. 18 - ~.S--f 11.701- rt'lt./ 16q :;27 {

5~ t Co,lf- - ro.cq I"J.. .0/ &rq::r '5"1- ;).l./C(

'13 ,J Il::- t/Rt l! -.
./

to If( I ,~,'tS - ~,f26 10-Se· 1/.01 /I':J- .:2~S-

'-14 J :;. ./4' - (;·7'& I{).~O " .;J..o 0~ 2r'/t./
~). .j e,~~ - '7,~f LO·Q3 - ?(~,;; t:.es I S-C'

5'1 J ~,(P4 - 1.'1,1 I). ." 1 4-,~c9- lOr- ' )..SZo

t.r~ .f ;;,. Lj I - &..;-{ 11-·~ 5,~j ;2.tJ.') d.1-f

---- --- . . . .- . . .. -

Comments:

EA 5120 0794-7
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~ EAEngiI-mg,
.... Sc:ience,:and,

.'._ Tectluology. . .~'-;

:'. .;i ".. : J,;, . 'j~;:..:. FIELD'RECORD OF WATER QUALITY PARAMETER ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Bnmswick Maine

.. .- . '. ~ .'"'. '. ;.' . ,- ., ~.,.

.," .-'" -

'..

EA Personnel: .5 \(~ ','

en/r-J3/Cfl ' I Time:Date:
'. -.

OJ'f' 'fCaS1 VSI-~ ,Weather: Equipment:
..

"-

Dissolved ".
Depth.to 'Depth to Temperature- --';- ConductivitY RedoxLocation Water (ft) Product (ft) pH " (OC) .: (~;L) ..~ (tthmos) . (mV)

,wp~I)~lt 3,ciCf - 5. 3/ 7/5/ ,,~ \'-(/; I ~ /qS 3llf" 'C"
.

;.l. ':; 5.07 -, J:5J- )f.oo . {,/1/ It..:,t 30 ::tWP-Z":
,A.'\ '3, qe;' - 5.Y1 ~,/5d G·b'!. 70 d??5WP~3, '.. , ... l-f,~ 5F1lP ~J4~ ~·(j7': ~:> 10'1 rJ. )0WP-4",

S:J~ 5,C6 101 Ii .. {gJcd
'-

s,;}. .330
WP-5 ...., ..

WP-6 L,. J' - 5"3 q,.~3 {, :joD 50 ~5
WP-7 4 lb - ~.Sl { ... 57 4, 77. -=< /C(' ~qlc~

WP-8 4,<i7 "- ~it7 tJJ.~q- b i b8' . 3~tt ~Cj'4
WP-9 1-.. 70 - l5$lf Cf ,qs ~ /iJ / /lfO ;-;7~,

WP-IO 4 q.S - '187 10. (IJ 1:'6'3 '14 ""55!t.
,

WP-II 4·q~ - 5.3b ~.9'i 'bH7 '6 I 303
WP-12 ev.QS - 5.'i) Cf·tS ~ fc -5 t.o Idq ;2~3
WP-13 b(~+

cr'7 551 ~.7S' Sr~ /S 7~" ~·3:)20WP-14 -:;,}

WP-15 .S·5Q - Dl/t11 q. / I 7 /~ ;-).~ '~'" .....-.

7.J?i ~.3S /6.77 ~qo '7ft (d.·:r '"WP-i6R -
WP-I7R 7,~3 .- ~.--r 11./ J 5'17 ~?;-. f 107

G d-- 3 (p {)if Cf,/7 ( 85 103 c;2<40WP-18R I.
WP-20

&,0 'j --- 51'~ 10 I 7Cf c ' 17)7 ~?3WP-21 { ·Of
WP_" (,;67 --- G.Cj(; q ,{p(p tl' old ~?r~ 195'

• .. \j ..

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

EA 5120 0794-7

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

EA Personnel: 5'K:.-· Date: if 123f1r ITime:

Weather: 11'\1 i'ven=;t J..J 11° EQuWment 'IS J' -(PO"
-"

Dissolved
Depth to Depth to Tempeni.ture Oxygen Conductivity Redox

Location Water (ft) Product (ft) pH (0C) (mgIL) (Jlhmos) (mV)

a" . (1J,7J ---- 5.~ 'JI.n 1.44 15b ~B/

dl3 ~j73 - ',iLJ 10·30 ~,lf5 J7 ~05
5) LJ Jq - S,~-:- q. tf'j 17,7? 73 ~7~

. '1 q 56'Q - tf~ /O,b~ 7, (pCt, II ~ 6.77- '-3
~<t? /;. '0 - ~. {(g 11·/3 /.'i L

{ 4~ ;l5S
L.13 L.7/ - p~ ?J'dO ().J~ I RI

(0 I\< 4.7/ - l5,d1 '(~5 &,07 lIb 3~(O

LIL! 2./~ J... - 1$ 7'1 Cj , ILl 74lc be;. d90
lP) '(,5C; - 5·lfi /0'5'1 1~.8>O '73 3/0.
5Li e:,. Jj ~65 II, 7,,'1 !Y./{'f 1;;1.0 <99:J. :j
4(p 4.C;o 5. 7;). 10'51 ~.l.fy /J/4 ~77'

Comments:

EA 5120 0794-7 ..
Page 2 of2



\

_~ EA Engineering,
Science, and
Technology

__ _~EIELD_RECD.BD-nE WAl:ER~Q~UALIT=Y=RARAMETER.ANALYSIS

. _--=-_Bi«!~()arg!~g~y~te.!!!,J!J~..N~ry F:'1I~t{a~,J"lavatAir_Station,_Br:uDSwick Maine

EA Personnel: '

Weather:

~~.
~~

Page I of2

-DisSolved
Depth to 'Depth to . Temperature Oxygen Conductivity Redox

Location Water (ft) Product (ft) pH (0C) (mwL) (t.lhmos) (mV)

t{.L{~ --- (p. ()~ 7·CiJ8 Q·51 ~RLP 3,1'1WP-l

.l),~n (0.01 7.~ I 7.b'1- I L\ q "360WP-2

WP-3 '1.0& - (g,O'? 8.56" . t:f.16 II ;)..P'f '-f
WP-4 L.\~'1.1 - 5.'\£1 . ,-CtS \t>1B \?-\ 3/1
WP-5 'J .'Q3 .....- (p.'llD o.C)/p q.~/) . &'3 >l?l
~-6- i/{. 1.~ -- jg.V? ~ .1'1 -(p.(p~ ':)..3 . )c"-

WP-7 if. <~c.: --- 5.ct4 /. (I· lo:-;5 I~q 3()&J

WP-8 y.~~ --- 5·~ ~.I \ Ci.lO (0 ~--:r ~2~

WP-9 . lo,'-:,4 - I/~.CO I'Ci t..f IO.tiC) \df.. "3 (5'
WP-IO e5 ·l , - 1.L1' Cf,l--/q fj.ltlS ql ?ctt.f
WP-ll ~.co - 5,~ l.(pt( 1(O.'(f \;21 306

, . L7 ~g.-
---- CD'.-o'S- -e?J ")' ... r,:5-' ~~ ~bqWP-12

-..,-.

.~ '-*
-""- ,

WP-13

5'.7 J - o~ 9Y~ ll· Dq <PI )-3\.0WP-14 o·
WP-15 ';).4~ --- (P:~h { ,-9)5 Il.Yj;;L 5'3 . 3:l~

1>12'1 ~

WP-16R .. -
It lO t?>~ '''- 10·'38 '8~r6 d-/7 t8~WP-17R - .I, ':>

WP-18R (P.IS -- ~Jq' <:[,07- {I'~C; /001- 3</'0

~M'\~C~WP-20 - 3fj /0 tP3 . 9L ()O /y3 asy'WP-21 0. L(f . -
Wl>_?? -r.08 --- _lcP. cr~ _ 2.,Sb JO·()~ 9?7 _.:2a~_._·

---~ -

EA 5120 0794-7



~
0 EA Engineering•

. 5cienc:e, aid
Tec:fmoIo9y

____ ~JITELD-~CORD=QRWATER~QUALI:r=Y=PARAMETER-ANALYSIS
_.. _Biosp~~!ng_~yst~m,OJ(tNaVy Ji'uefFarm, Na;al Air Station, B;~DSwickM;.iDe------ - .

EA P~rsonnel: .5[:J (&--4 Date: 12- :3 - 'TP! ITime: 'r":<'n

Weather: . C> Ii../'..y(l a. '\-1 ~() 0 Equipment: lf5J: / r\<4,~.~(~ ~~h-e.
. - - --- , -- - . - - . --

Dissolved
Depth to Depth to Temperature Oxygen Conductivity Redox

Location Water (ft) Product (ft) pH CC) (mgIL) (~hmos) (mV)

5""<-/ {P·36 -- 6·5"8 ·/~·3g 10·&,j I .:7.;J.. . .;2/£./

Col fZ ~ ,rs- - ~.35 g.BS 'f. 90 { 09 ~f,!

(IJ'J ~~~ - Ilo~3 R.?l ll-'2? 44 ~R;)-

c,jy /)..60 .--,. (1.i1 ~.o~· [0·0 r{ ~~. ;;)q (

~l\ to r L./ l' - (g·o(f) q,04 C6. -;r . (0"3 -;,q7
c9.1~ 5 .~?- - &.(1 1 .( B { {J·q4 '-fCC :?o:s.

---'-Iv ----'-- -Lt .....T\ -. --_.-- ----
'K9~jZr - l, -CO (0- \T· 55 -\'1 ? ~;).{JJ-

5~ &. (;)0 - 'lL ·7-7 ' 0, l { 16 5'1 01 3rD
Y'1 ~ .10 l -- (0.\;7 q .L..{ '-{ [0.1(0 {o'5· ·~b

5\ t,.{, l lfJ - (P,I'1 0·(Qc III )01- LPLf 9-~

~7 17 R..v-\

- - ------ -_. - . -

,

Comments:

EA 5120 0794-7
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-- - EA Engineering,
Science. and

-- - - - Technology

.. . .

FIELD RECORD OF WATER QUALITY PARAMETER ANALYSIS
_ )li~_e.~rg!ngSyste-~,J)I«I Na'1' Fuel faIJ~h~Y2!l~jr~n,Brunswi~k~aine

EA Personnel: St/e- Date: - J).../ '2llqC6 ITime:

Weather: Equipment:

Depth_to_ _._----- Dissolved
Depth to Product --Temperature- . -.Oxygen- - -Conductivity Redox

Location Water (ft) (ft) pH CC) (mg/L) (j.Lhmos) (mY) Bottom _

,>":'1 C;
._.

WP-] '-/.7.3 -.. ~/12 ~,I '3 2. "7_-; '2.fCf
WP-2 .5~ 1.-/ I - ktgl( 7.QC; 6-·5""( (;'6 .J-C;~

LJ. 2 q Y7~"
- .....-

7.b2 7~/WP-3 - - {,.2J> 26/

WP-4 S""',b t,/"- - ~--. \Sci 6·S3 7.33 / ~2.. 'J..S' ~......

WP-5 ~~C6J,/" - - 6 .l6~ - 7·99 ~,21 ~6', cr,o&

WP-6 '-j.G/ - r:gt - 7' 'f / 7,1 C6 53 2~c..1

Lf·S7 5'13
/"

f6·YI uo..

WP-7 - "/ 't j 2.7g·

WP-S' . ,5" 'I z, - ~;;3 .., 6·1.3 (,.<7/ :S30 26'6

f)J? Y - _.
WP-9 -
WP-]O ~6"1 - 6·33 ~,6Y 9..57 J6tt . 2.. 76
WP-]] s-: l~ - 6.oc:> 7,3g g·';~3 Il/g .3 / L

WP-12 7.YO - T/V,St/f lPrc-IE.1/! "1/1'97~/L

WP-13 nEe.. Ir If?cJ \/ )~ FJ1
WP-14 b.3 'j - 7·06 7,3£ C6.() / .. 63 .2.3 ?
WP-15 (, .oct - 5'.77 7./6 ~.y~ 5"'Y 2.66

WP-16R 7,65 - 7./2- 7.32.- 7, I 2. . :~o9 2./'2..

WP-17R 1·~1- .- . ~./2 '6,1').. r;. Cjy 2.10 22 l(

6·6 l
{

- b·3g b, /2- . '1 2C6 C;-b "),;,71WP-lSR

WP-20 n~!J1 r((;J ').En.
t,.t;3 - 7,6~ <;{ 1/9 ~.9ll /3 l/ 2J6bWP-21

WP-77 I~;')I '- 6~ c; / ~. 77 tl. J 2- Cbol 3/'- .
---- -EA5120 0794-7 .

Page I of2
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~
EA Engineering,
Science. and
Technology .

-- --.--.·--F-lEbD-=-RECORD:OF~WA~ER~QUALIT-Y~:P-XRAMETER-ANALYSIS
Biosparging System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine .

EA Persoimel: ~(/C- Date: )2J2..I/CJ€ ITime:

Weather: r'> v£/l ('~~l Equipment:

.- .-----------_.-.------ -.._-------- ---

..

Depth to Dissolved
Depth to Product Temperature Oxygen Conductivit Redox

Location Water (ft) (ft) pH (0C) (mgIL) yVthmos) (mV) Bottom

..')" \.( ~.6'6 - 7.20 I(),~ 1 I, Ci 3 /C69 227

6/t<. ,r;'J 23 - s-; 7 tj 7.10 ~.~'i? /0 ~ :27Ci

62 '6·6/ - 5:7« ~ .C69 q./2 ~f6 2./2...

yy- ,/

,t{; fbCf 6·66 1,./7 6~ 269'1.oJ -
Y3 7./0 - V.~I t.--vI? n./ I

I.-
Co p/J c;/ .:6 ":-J'l/rJ

-21";--·· --7;-1'6- --- - -t;;ff, /- -<:'0-:1-7--0- I. it.>/' .- j() 2:-- -:2SL

? J ~ /., -0 ~ - "·6'/ <6.37 7.70- '16 2..Y I

~/ y.. ;.5 - 5tj~ <;{. 1-/ /0. ~<J hi 2..\S9

lf~ 5:{,7 - .5':9.>/ ~.g9 t;""«7 lOb 2 LI7

LIt .(; 2. 7 - S'11 ct.Sc- 7.2"1 -22.<..... 2S1

5'"' 6,1 7 - f,./1 Cj .02- 7.7~ (""~ 2..~ 1/

.Comments:

- -~ .- .-

EA 5120 0794-7
Page 2 of2



Appendix C

Field Record of Biosparging
Well Point Monitoring Forms

--------- --- --- ._----- - ----- - - ---.----------- ---



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

EA Personnel: ~A '3C Date: 7/1 ,q~ ITime:

Weather: ()u.., <COs-+- ~5° Instrument(s): T\J 1\ - (000 0. A -CfO

FIDTVH PIDTVH CH4 CO2 O2

Location (ppm..) (ppm..) Comments

WP-I I LlO 7;).50 V'l {f,O ;>\.Y
WP-2 IfDOO 1·3~o Olel o.~ J-f.O
WP-3 q J.dS'7o o· ( 0, 1 :lUI
WP-4 )'1<6 3c7

/o o . , i.f.~ /5.5
WP-S ~5<g 3,8°'0 (), I , .ct \9./
WP-6 1'7 'f d/~~ 0, f 0)0 ;;.) I.S
WP-7 Q740 (.45 ~(.~ O'~ do (. 1.

WP-8 I t.t9 J~ 55~" 0\0 b,O 91.5
WP-9 '14 1.J;l0;(J 0·0 o I I d61?

WP-IO (jJO I,Old 0,0 OIJ ;)1.1.{

WP-1I IOf 1.12°10 0,0 ~.~ b]1.3

WP-12 () dlli1 0,0 (;/5 14,'
.

r~<LI\ <;) .. - nOWP-13 '<J .,....-"

WP-14 53 "Lt;;( all'1 0·6 0.'3 ~o·l

WP-IS 0 1.101% 0,0 0·/ ~/.;)..

WP-16 Q.. .(J ::)Jf}o ()JO r.<1 f1,9
0 4~(,o 0,0 ~Jlo 18,7' ..

WP-17Q..

WP-18 v.. 0 ~3 0,0 0.0 ~\,4

rQ.o,,1> 1 ~WP-19 -
WP-20 &o~G ~.L~

IJ



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

Iostrumen s: TVA 1000 . 6A - 'lo

EA Personnel: ~D Q,A-

Weather.

Date:

FIDTVH PIDTVH CH4 CO2 O2

Location (ppm..) (ppm.J Comments

WP-I 'J.l '?>QO 0 0 ;LI.c/

WP-2 llR/~ f>J.I-() (.0 3.0 19.(q

WP-3 1~ lQft, .Z • L ;2.( .~

WP-4 ~30 . LO~ ,2 l,el lCf.1"

WP-S LC# Lt't5'O , , 8.0 I', I

.WP-6 C#~ ~40 , I 0 ;l/.o

WP-7 Lt700 170 l.1 '.4 ,'<0·3

WP-8 lJ,;·(D 41 ~-o 3.Q n.'
WP-9 0 d ./ .2 2/.~

,.

f.tJ()() , / 1.40 ~b. WP-IO 0
,.- .

1-/4 ~ , I ;?r, l~.gWP-ll

WP-12 l 64 .. I 1/ l:t./
. _ .

e~" '!'!I,WP-13 uC'... , ,
:'.~'..~~"'. ' , I;; J,S :iD.OWP-14 0 J~

WP-IS 6l ,;J.;J.. , , a l'7.cI

WP-I6R 0 JJ./ I I a i1·/

WP-I7R 0 ,.<6 ' I , ,15 ,21). :3

WP-18R 0 a . l 0 .1./·3

WP-21 IS 0 ' J () ~'·1
. WP-22 3 ~ -/ 0 ,:2./.7-

EA S12007944 Page 1 of)



Ii4
EA Engineering,
Science. and
Technology

FIELD RECORD OF BIOSPARGING WELL POINT MONITORING
Biosparging System, Old Navy Fuel Farm, Naval Air Statio~BrunswickMaine

EA Personnel: 2>8 "5YC Date: 1'/ ),,5 JCi 8" ITime;

Weather: o~\.Co5r Instrument(s):

FIDTVH PIDTVH CH4 CO2 O2

Location (ppmJ (ppmJ Comments

WP-I . go /.5 0,0 ,-/,1 ((P.,?

WP-2 l?roO 360 I . '1 4.ft:; fb·J
wP-3 10 { i, Co o ./ u,2:> ;J/J
WP-4 i b;l q._~ () ,1 '~'.l..f l~.S

WP-5 0,C7 O·te ' ().O lfo (<t.?
J ;). lc J- u' ( '1.) /7. <g :-:

WP-6

WP-7 floO IdO I . (p (·7 (If, <7

WP-8 ltJ7 3,<;:5 Old 7,~ /3,0
WP-9 0 I () ./ I.t{ 6,~

WP-IO J1 5 U: 1 ' Id.Y 11·5
WP-II d,lo d- 0·0 I.~ J.o ,I
WP-12 0\0 d. ,J oI I ;J.Lj Iq·~

c~~WP-13 .-
WP-14 {j.O 0·9 0-0 ;).3 Ic;·J
WP-15 0'0 (J- 0.0 ;l,d. dJl'f
WP-16R D,le) D·es 0·0 Ole ;21·Q
WP-17R IO,() (;\ ;;. () . I 0·0 d)·~

WP-18R 0,0 f.~ O· ( 0'0 ~i.(y
(J

WP-21 0·0 (}!<,f 6 I \ Oi) ~J'1
WP-22 ()IO DID (>. \ 0,0 dl.\.,·

EA 5120 0794-4 Page I of I



~
EA Engineering,
Science. and
Technology

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

EA Personnel: C)c 5 b Date: /0 I ;)a.. I c({ ITime:

Weather: e,vh~,", -L./\ Y'\~ Instrument(s): Iv'A- - I (J00
J "'"-J

FIDTVH PIDTVH CH4 CO2 O2

Location (ppm) (Ppm.) Comments

WP-l (P, t; Cr7~'7)' O· J o·~ 8,07
WP-2

~Y ~. I, '-.1: c. :n. c a, .)c/5
..... 9' is L· ""'

.... ."" 17'-{WP-3 teL .~ - ..,:,' :), ........

I ( C.) L.( C I (1 - '1'" -:WP-4 lJ; ../ 'c·' .'_ Ii

WP-5 53t.t (0 ( 0·5 3,0 q7
~/i.})

....,
X

~ ....,
,'I

.,....,-, C'! -4 i "') iWP-6
,

. J (,.: I )~.
...... c;. ~L;IWP-7 7"- C,'. ,

5'1 /::; c '" " , .......
WP-8 .. lJ; ':v c"."" ,.(' ,""..:' :

') .~
...

I --\ ..,.~~

I
,

~) l' ~ -.
WP-9 ). ./' , U .i.. .."-l: /

WP-IO C' 0 '-158 {j I 0'0 do·7
(I -, ""'" . "'. , i r' \ 'i., -

WP-ll , c?- v' -.r:' '- L] . "",' . I I.... I - : .. \".. .
') k .~) (' / .

.....,
/7·(WP-12 /. .. I .J..7-

-!

WP-13 ."'-C .L '- ---{,....
,.~..

WP-14 6.0 ~d,{; 0,) 0./ n.f'v

(; I

-:--, '1 (.
;")

r I I C ""' .. , "WP-15 t- o "} I. , 7( ,i..
.? .... L

-, .' 'C,
L

/.'
'l :-,L' JWP-16R ~

... \. ... 0

6 c r -, r' .. !'
WP-17R 'C' , J C' 't' (. I\.. .~, I.' ; J

C ,~, "'.'"') ., o "" ().O ~.5WP-18R -,.,. :) " d Ie)...J'

0 1", l .' .... {JIQ '1" g
\llP-21 ,v j (J,O .y.U ,

(1
r - .,

,~~:: ) ')1(-' \ I
,I
~)

/' ; c- , -WP-22 i

EA 5120 07944 Page 1 of I



'~&a--. ~=EA;-E~~ng.-- , --Science"and '
" = - ~Technology

FIELD RECORD OFBIOSPARGING WELL POINT MONITORING
Biospargiog System, Old Navy Fuel Farm, Naval Air Station, Brunswick Maine

,EA-Personnel: 5YC. Date: ' ;1/ 2-3/Cfg ITime:
- ."-.

(rv~Y ccis·t TVA ~W7, C, If 1'0Weather: Instrurnent(s):

Page 1 0 IEA 5120 0794-4

FIDTVH PIDTVH CH4 . CO2 °2Location (ppmJ (ppmJ Comments

WP-l .;J.. 0'8- O',ij 0,0 0,0 d\'O
WP-2 3)7 71.c( 1,0 ,,·5 ~IJ

WP-3 ,C) I . 1-1 0·5 e:i ;;2olg

WP-4 I~L.; 3lc O,S (I ,c) dC"
y ()~h)- 13,~ ().9 (i~FJ .. -;)OI,J - --~ _. -- --..

WP-5

/'-{, 9- I L,
O· ( [1,0 JoSWP-6 I

1""-' .,/, c: ,-, );} /6/9WP-7 . ~--. I ~, L,. ~j __" I

WP-8 It.; L( 5 O·i-( I .). D.(J dO·q
WP-9 4.;) / ? 16 IL--l 0,0 d f J I

U, ," " '-er,C) dl,O - '" - .. , ..( . o . (., 0.'0WP-IO v

WP-ll 0,S c'.'-) 0') 0, I doA
c.1 ,i: /' 0 0,0 "'-l 0 ~ISfWP-12 ' It....... L' I '

Iv' I

WP-13

WP-14 0, LI o ,f ()·O o I I t;;20 I <?
0.- 7

' ,

"0,0 IdA --
WP-15 0,'-( '6. I

WP-16R
Ci ·r O.() 010 o,el Po!Cf
~"'.

.
(' ,(' ~) ,0 l]IJ 0r"'J,'

0 ,(IWP-17R I I l-
--+ - - -

--tJ~q---' -cr--:-i-~- -TJ'-·i----~,-i-- [:K) Fl- , _..... -

WP-18R

J<i U:o (j ~ ~.lc ~O!4WP-21 i I .:>
-- .. -

" .6-,,/')--- '6· i oIe) .;) I .(jWP-22 (; C./
.- - _. . , f·



~0 EA Engineering,

- ~~~~

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

EA Personnel: ~....,,"n IRA Date: 1~-3-9'8 I Time:
- --_ .. - - --

Weather: 6uR_ ~(2(L-<;f:: H5° Instrument{s): ,WA-/OOC)

FIDTVH PIDTVH CH4 CO2 °2
Location {oora.l (oom..) Comments

t ~")'1:- -¢ ~ o~ ~O4>WP-l

WP-2 4' '1' (pC; I? I~ ;)0.9

WP-3 I .:z?7 C? ~t{ 1<).5

WP-4 \ 1-4 ~). D V (4.q-
'WP-5--- -e..t~'5- ~() -- - f!) ._-,t:1- ZD.'l - ---,-- -.-- -- - -- <

_. - - -

\~ '3 0 0 ;;2.. '0WP-6 ,.
WP-7 ,0 \? 0 0 20.1
WP-8 110 t.1 0 b- ').oL/-
WP-9 (1 0 () 0 zo·4
WP-IO ;;;LLP 0 D }./ 2u,f

_.

U D 21.0WP-ll 0 U
WP-12 0 D 0 {t,{ I~

WP-13 f.,t \ 0 lJ 10. C(

WP-14 '~I 0 0,1 0 lO

WP-15 l-t b CJ 0 2°·~
WP-16 () 0 0 {1 20Cf
WP-17 l b D (, Jll,
WP-18 0 C' 0 - - tJ-5./- - If ,-:; ~

WP-19

.~~ :>D\OUk
\ ~

WP-20 n- . - _ .• - - - I'
..J

EA 5120 07944
-- ;;.;p-=-~ ," - --

lL: j? J d-



Appendix D

Field Record of Well Gauging,
Purging,--and Sampling Forms
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FIELD RECORD OF WELL GAUGING,PURGING, AND SAMPLING

Site Name: 6d!?, 'FaIt,; 7 ' Project Number: ;;L q fCt:. . "2.,<
;

WellID: t,vfJ-:J- Well Lock Status: -
Well Condition:

'-6c(.lIQ -, ,- Weather:' .c.JeCf!' CCI/</
/

Gauge Date: I J-j/cjti '6 Gauge Time: ItJC;·1./

Sounding Method: X&TJ=I1C&C r MeaSurement Ref: Tb'~

Stick UplDown (ft): Well Diameter (in.):
)..- If

Purge Date: 121 f/~'ff Purge Time: (;.-/~J;, .-/¥-

Purge Method: fSCo fJl/ar? Field Personnel: /1)/. AI1

Ambient Air VOCs (ppm):
,,,. c) Well Mouth VOCs (ppm): r/~ • (.)

WELL VOLUME

A Well Depth (ft): '"6.23 D. Well Volumelft (L): ,I ~() b

B. Depth to Water (ft): ~6~, C. Well Volume (L) :2,d-~

E. Liquid Depth (ft) (A-B) 1·{P 7- E. Three Well Volumes (L) f,·(plJ

Parameter Beginning 1 2 3 4 5

Time (min.) /()5Lj

Depth to Water (ft) If.5C

Purge Rate (Vmin) -
Volume Purged (L) '-

IpH h, rfJO
Temperature (OC) 7."1-.)/

Conductivity (fimhoslcm) )... 7 )---

Dissolved Oxygen (mg/L) . ,--:- .3 1../

Turbidity (NTU) -
eH (mV) 1-/ /:)

Total Quantity of Water Removed (L): --------------------------.....,.--11
Samplers: AJI / (?A Sampling Time (StartlEnd): 1tD5

Sampling Date: - 121 /~ / 'i f5 Decontamination Fluids Used: ' .r
S~pl~TyPe: _~0'f-r'~A~~,"--_ l.

Sample BOttle IDs: --,~A~5.::1 ::.....::~~..::::::;~~~~-:--"l"!"":"_:__:::""""";'_:__--------------il

Sample Parameters: _....-.;:;C~--+..:..~..;;..L.J.;;..~--..L..-~;.....;.~-..::-..,.....Jl...."-~_r_'I--'
--'-------.,I

Comments and Observations: _'-- --:- _
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name:

WellID:

Well Condition':

Gauge Date:

Sounding Method:

Stick UplDown (ft):

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

A Well Depth (ft):

B. Depth to Water (ft):

E~ Liquid Depth (ft) (A-B)

_~!_:::...:;.~..::c:;.,;-......:;:.;.1--,Cr...r-.L.M~J.j/r...7.:....-__ Project Number:

__' ...;VV;...;;.--,:..fJ_-_2.- .Well Lock Status:

(;;00.0 Weather:

Gauge Time:

Measurement Ref:

Well Diameter (in.):

___~/.&.k~/~q,-,·/~q.......-~,,-'__ Purge Time:

__-*c-...So:'.:C=;;·c;;::::,·--e.;.P....;;//;.:./...,:7...:.rJ____ Field Personnel:

0- C) Well Mouth VOCs (ppm):

WELL VOLUME

"".2.2-__...;1>__~ D. Well Volumelft (L):

c.1D___2oJ...,;....::;~.......;",..- C. Well Volume (L)

__---=:3.........;;..0_;1_- E. Three Well Volumes (L)

1.·~3

Parameter Beginning I 2 3 4 5

Time (min.) /4 Jfq
Depth to Water(ft) f),J..{)

Purge Rate (Vmin)
.-.:...

Volume Purged (L)
. ti

[pH '-"'. 7

Temperature (0C) 7,r6
Conductivity (~mhos/cm) /~.!;

Dissolved Oxygen (mg/L) ,r,c;6

Turbidity (NTU) -
eH (mV)

1.../ (J"")...

Total Quantity of Water Removed (L):

Samplers: 11#1&1'1- Sampling Time (Start/End): j4~O
I /' £}J:".

Sampling Date: th JlfI/6i ~ Decontamination Fluids Used:

Sample Type: 4/{/:fL> Sample Preservatives: _ HCL

Sample BOttle IDs: Ai J\-~J2, PF l':;; i;;.) Po i0 q. IV I} ':>Ij F F ():; IN (J"-Dd

Sample Parameters: -vae TfH vC.e ~ r.. l2c . re Q ,.v1/V

5~~-e"" (uc,-*-/~
J

comments and Observations: 0\-\

or b 17rj"1, ;:- J:Jl./~ vI: DJJ..\/ I"! ,~ ~-nHV /:A/·1..6/.:::.
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name: E'-FL M/i/r Project Number: J- &t6 CO· 3 ~ ..--
I

kVtJ-3Well ID: . Well Lock Status:

Well Condition: 6c;,&-0 Weather: f'r.. /d r:'leq."

Gauge Date: 11; /1&;1 q CO Gauge Time: . ?jQcI.C::
2 ). }

Sounding Method: I:&rJEOH4cE Measurement Ref: JOe

Stick UplDown (ft): - Well Diameter (in.): )...1 '

Purge Date: /k/ f/Ci'i Purge Time: ~/7rh-

Purge Method: r:.$CCI ;?l.47~ Field Personnel: J?/7 .J,A.M.

Ambient Air VOCs (ppm): Q.c) Well Mouth VOCs (ppm): (/·cJ

A. Well Depth (ft):

B. Depth to Water (ft):

E. Liquid Depth (ft) (A-B)

WEU:; VOLUME

.7[,£1 D. WellVolumelft(L):

___4~;~J~IL...- C. Well Volume (L)
..'7.].0___.....2~.-.;.... E. Three Well Volumes (L) t::.q~

•

Parameter Beginning I 2 3 4 5

Time (min.) q45
Depth to Water (ft) l-L:l1
Purge Rate (Vmin) -
Volume PllI'ged (L) . -

IpH t....7/
Temperature (OC) V.S2.
Conductivity (/-Lmhoslcm) ,e;(

Dissolved Oxygen (mgfL) 1:.14 I
Turbidity (NTU) "-
eH (mV) ~q~

Total Quantity of Water Removed (L):

Samplers: . . SYv ~ An- . Sampling Time (StartlEnd): Gli /17
Sampling Date: 12-/10 Ie; b' Decontamination Fluids Used: ifr
Sample Type: 088{7 Sample Preservatives: J-Jc L

Sample BOttle IDs: WIrSR Y~oS WrOO~.

Sample Parameters: \J(')C., '{>.{ G:>,z.D ,f'~ ~/26 M"I~.p., j
Comments and Observations:

~ S77rn == ~'-r? (,/3 l'JA 1/ 16;,r '1/7IrL. PU/{o'/:
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMELING"
.,;;;~ /f,;""Io t

:'."' .

Site Name:

Well ID:

Well Condition:

Gauge Date:

Sounding Method:

Stick Up/Down (ft):

I hj It) Iq'ii

Project Number:

Well Lock Status:

Weather:

Gauge Time:

Measurement Ref:

Well Diameter (in.):

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

A Well Depth (ft):

B. Depth to Water (ft):

E. Liquid Depth (ft) (A-B)

/ ;-./ f/4" ~ Purge Time:

_"",b-=-S~C:;..,o~..:;;J~(..;..;./....;7;..:,~___ Field Personnel:

O· () Well Mouth VOCs (ppm):

WELL VOLUME
___7-1...J.'-!f:.,~~ D. Well Volume/ft (L):

__-,5~!_~--:<t;;- C. Well Volume (L)

J.. ifi.f E. Three Well Volumes (L)

Parameter Beginning 1 2 3 4 5

Time (min.) 1334
Depth to Water (ft) :) .~'i

Purge Rate (Vmin) -
Volume Purged (L) -

IpH ~, 63
Temperature (OC) <g,Oq

ConductNrtv(~mho~cm) II cJf
Dissolved Oxygen (mWL) 6, .J '-I
Turbidity (NTU) -
eH (mV) .'1, t:.;9

13'~'1
. ,

Total Quantity of Water Removed (L):

Samplers: 81111$)4 Sampling Time (StartlEnd): ;335/ l3Lf5
Sampling Date: IJ-}161 tj~ Decontamination Fluids Used: JJr,

.J-Jr,- ,_
Sample Type: Gli81!; Sample Preservatives:

Sample BOttle IDs: IJ AS5ffOS w fa 1.3 . - "-- -

C;'~ rJ~" LA.J~ I!OC TP~~,ep Trl-l 'bee. 'Mn ''Fe- "
Sample Parameters:

..
,

Comments and Observations: . - ---.

~ ~nrll/~ J'li,,~ Ie- ,£II'l.. V ~r . i,./'/7t:"'A.- ;;I~//{6/..;"
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name: _;f-h_v-.=.J:"....L"-:--<.r"""::A:-'-'8""""-'/;...l_____ Project Number:

Well ID: ........---..;!IAY'--..&(J_-.zX"--_____ Well Lock Status:

Well Condition: 4;0,,0 Weather: - r' / t"c,,- /!c-/ c/
~~~=====i~~;;;;;;;;;;;;;:;;;;;;;;;;;;;;~~==~~~~~;jL _

Gauge Date:

Sounding Method:

Stick UplDown (ft):

__.....&-/....,j2=+)~/.=.~LI...£_.u.$___ Gauge Time:

_ .....F'"'--'-lI/...:..../_£..;"I1.........r;...-..;;.A c_/=_/__ Measurement Ref:

Well Diameter (in.):

15)5 ~ ,
Toc-
2/ 1

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

A Well Depth (ft):

B. Depth to Water (ft):

E.. Liquid Depth (ft) (A-B)

__--'-/.I&.l.-JJ~7~'/;.,.if~~~ Purge Time:

_--=:;;I-'~"""C....-Q;...;_;...fJ_l/,..;...rT-'rJ;... .Field Personnel:

(!:. C) Well Mouth VOCs(ppm):

WELL VOLUME

___·..&7-'( 7_'-....1 ~_ D. Well Volume/ft (L):

____~bl-l·-! >O::;"--F0..;,,· -,- C. Well Volume (L)

~ .~f E. Three Well Volumes (L)

Parameter Beginning I 2 3 4 5

Time (min.) /5-/S
Depth to Water (ft) i)', ~-O -_.-

Purge Rate (Vmin) -
Volume Purged (L) -
pH 1,03
Temperature (OC) Cj"I:.C

Conductivity (t-/mhoslcm) 0/
Dissolved Oxygen (mgIL) i-I., «D
Turbidity (NTU) --
eH (mV) ~73

Total Quantity of Water Removed (L):

Samplers: /11+' ,t;,q .Sampling Time (StartlEnd): J5t'7
Sampling Date: Ik!/O /9p Decontamination Fluids Used: . J:JI:

I

Sample Type: G4/+6 Sample Preservatives: /-IcL

Sample BOttle IDs: NilS!; rF {7S-' (;..,.f>() f~

Sample Parameters: v'e'G- .-,-p }-\i'\.U, r (;'Jj~, t"::"~ 'VVJ

Comments and Observations: c; Lu!.;<.-vt. (,.\;\ . lA,C.. k~.
.. - - .- '--

~ .'lnTIL/ = ;J\..-/~fE l11J. V' c,-"'" 'J-n:r/l-- ;2;;./{b /-f".
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-FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING
-:,~ ..

Site Name:

:WellID:

;\vell Condition: .

. 6£L· FaA12 Project Number:

_'_........w"'"""-.,..fJ_-........fe'-· · Well Lock Status:

6 coQ Weather:

, Gauge Date: Ie j/CI/ f ep Gauge Time: . . /04'5-
;

£/f/TFd FI4(J~
,

IfJrSounding Method: Measurement Ref:

.Stiek UplDown (ft): - Well Diameter (in.): 2. II

Purge Date: / ;..1 9/q« Purge Time: -t;--' /7T/L/#-

Purge Method: ISC<J &IZt? Field Personnel: ---:ifH / /$n
AInbient Air VOCs (ppm): CJ·O Well Mouth VOCs (ppm): .'?J. 0

A Well Depth (ft):

B. Depth to Water (ft):

E. Liquid Depth(ft) (A-B)

WELL VOLUME

___7~.....6,,·~-Qk::::E.. D. Well Volume/ft (L):
~,~3___.",.-.:....:;.{.-/..".,- C. Well Volume (L)

__-.J>~.0:::;.9 E, Three Well Volumes (L)

J~7
5·for

Parameter Beginning - I 2 3 4 5

Time (min.) /1/1~

Depth to Water (ft) ~/.53

Purge Rate (Vmin) -
Volume Purged (L) -

IpH h-'6<'O
Temperature (0C) . q.'6~

CoiJductivity (,umbos/em) Lf7
Dissolved Oxygen (mgfL) ~f 1- I
Turbidity (NTU)' -
eH (mV) :!J rt cr

Total Quantity of Water Removed (L):

Samplers: l1u 1IJ,4 Sampling Time (StartlEnd): loitS. 7/0:5n
Sampling Date: /)..//£.I /9 Iff Decontamination Fluids Used: f)I

Sample Type: 04r-I6 Sample Preservatives: HCL

Sainple BOttle IDs: 1J AS P, FFo5 LLJ p 0 06

Sample Parameters: VOc,P~0 ~O'. '-;-..p 4 n 12.n I'tIt h n. Pe
Comments and Observations: -' .

. tr- ~nrtt-- - '1 /7 z::i"-' jO&ft,C,~. u/' P~6.1i1? pft tj
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING·

Site Name:

Well ID:

Well Condition:

Gauge Date:

Sounding Method:

Stick UplDown (ft):

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

A Well Depth (ft):

B. Depth to water (ft):

E. Liquid Depth (ft) (A-B)

_ ...j.....;.-_.....,,h;k;....~;;;;;;L~...;-.....::I4.;...;...~!/i;'...J'-7.J.-_ Project Number:

__.a.:w~(.J_-_7J--_.......;...__ Well Lock Status:
__--=0;.,;;O....::O:...:Q:....L.. Weather:

___~/:....;b:.:;...,lJ:.LIJ~c~6.;;Lt;:....l~t:.../-- Gauge Time:

___.r~~:;..J'--..;.~.....;.-/1~n.:..l4~c..:./_~_··_ Measurement Ref:

_____________ Well Diameter (in.):

_~_~/...oCJ.~/;......Iq~/....f~f?'--- Purge Time:
_...::I::::....;,,::.S4-::;;;:~·,_I:,..1'1_L_'/7..:..:..rJ___ Field Personnel:

a? - cJ Well Mouth VOCs (ppm):

WELL VOLUME

___"2..&.1l."...l7:......,..:'6~ D. Well Volume/ft (L):

___'-t.:...;~3:...q..,,__----- C. Well Volume (L)

___2",,-'.;;;"3_9~ E. Three Well Volumes (L)

2 1
'

--,.rJ

•

Parameter Beginning I 2 3 4 5

Time (m~.) /361
Depth to Water (ft)

, ,

Y.39
Purge Rate (Vmin)

.--.

Volume Purged (L) -
IpH

; 6,$9
Temperature (0C) 6, '-fCf

Conductivity ().lmhosl~) /67
Dissolved OXYRen (mgIL) 1,79
Turbidity (NTU)

_.
eH (mV) L/t-'f

Total Quantity of Water Removed (L): -.

Samplers: I{tI I~ J1 Sampling Time (StartlEnd): /3 I 6 / I 3 30
Sampling Date: I ).!/O/ ~ C{ Decontamination Fluids Used: or

6 A I't6 Sample Preservatives: TIeL·
..

Sample Type:

Sample BOttle IDs: ,UASfJ fT05 Lv Po til.. ' AJA-cs P.> E= r-oS Lt J P yO J

Sample Parameters: \Joe TfYH ~12() '-tP H or;o /(;;e" . tl. IV1..V\

- Comments and Observations: ;.~ ~(j1A- wcJk--

V 5 17;:/I/'~ PY1{;~ lJA 1/ or· 5/7.J:.-~ /Jc-r7,~/~

~"
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

..
.~-

Site Name:

Well ID:

Well Condition:

Gauge Date:

Soundirig Method:

Stick UplDown (ft):

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

A. Well Depth (ft):

B. Depth to Water (ft):

E.Liquid Depth (ft) (A-B)

---.~Ei.....k~J__-:"",,::(:-'E....clu.c.8....t...7..1..-__ Project Number:

_I""\('"/Y~t?_----lq~ Well Lock Status:

(, c,ot2 Weather:

___-I-/..L2-;::.,./'"'11..;:;~, c....y...'7,-/___ Gauge Time:

_ ....J...A T..:..t=...:..6........r /::)_eJo/;"""-___ Measurement Ref:

Well Diameter (in.):

t J-/ c/,t:,;--- -~-'I--l~~~---.Purge Time:

_=*_S"""C··C:;_;--=-))_'"'_'/_7_1:9_'~__ Field Personnel:

tJ - cJ Well Mouth VOCs (ppm):

WELL VOLUME

7 r;;t D. Well Volumelft (L):

_...,...~S_I;;;;.~...::.;J-,-' C. Well Volume (L)

__"""d.,;;..:..,J-u'_9-"- ...,..._ E, Three Well Volumes (L)

Me locic.

0910
. TOC-

t!),cJ

Parameter Beginning 1 2 3 4 5

_ .Time(min.) oq It>
51d. '1

- - -

Depth to Water at)
Purge Rate (Vmin) /\fA

Volume Purged (L) -
IpH b . .S&j

Temperature (DC) 16./0

Conductivity (t-tmhoslcm) 7, '-I!J
.-"

Dissolved Oxygen (mg(L) (;.3C,

Turbidity (NTU) .-
eH (mV)

L-113

. -

tJA-
-- . "-- ~ -

Total Quantity of Water Removed (L):

Samplers: . /1/I It-? J1r Sampling Time (StartlEnd): 0'15 / 9i5

Sampling Date: /2j;() je; ff Decontamination Fluids Used: . /)-4-

Sample Type: 6/4;46 Sample Preservatives: ric L

Sample Bottle IDs: N A<;B ~f'O~kJ fttJl fY\S / f"l~D ci~·

Sample Parameters: \Joe ,~H 012-0 ,pu- Cf2..o i"1.-\ S //111$ n
\ rvm \ IVPe...Comments and Observations:

'y- .5 /7~Il/ --= pr..-;1, C/T J?A './ Or ,t.;""nF/"'L PI..-/<h/?"
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING·

Project Number:

Well Lock Status:

Weather:0000
Wf?-1

. EV/~k F4J1/7Site Name:

WellID:

Well Condition:

GaUge Date:

Sounding Method:

Stick UplDown (ft):

___L..I~~.L.I_Ic..;;0"J..I...LV...lor,--__ Gauge Time:

r/vt?/? ,::r-:Jc{,= Measurement Ref:

Well Diameter (in.):

IOIc;.

rOc.
;z.. / (

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

/1-/ 9/C; 15 Purge Time:
;

---,.r~S~C=(/...J.;q--::;.l/;.....L.Z.:..;O_·___ Field Personnel:

(!)! Q Well Mouth VOCs (ppm): o·u

A Well Depth (ft):

B.· Depth to Water (ft):

E. Liquid Depth(ft) (A-B)

WELL VOLUME

__---:-_-,~,...;:~~O~· D. Well Volume/ft (L): ' (pt5 f:
__.....W:.:.//~....¥'-- C. Well Volume (L) 0,6;;1.
___/:..:•...;:O"-l;;d-~· E. Three Well Volumes (L) __.....;I.....;,_¥'_S"_· -11

Parameter Beginning I 2 3 4 5

Time (min.) 10 J.~

Depth toWater (ft) (P, J $5
Purge Rate (Vmin) .-
Volume Purged (L) . -

pH (;nS<-(

Temperature (0C) . q. II
Conductivity (~mhoslcm) 127
Dissolved Oxygen (mg/L) q,).. 7

Turbidity (NTU) . --,

eH (mV) '-j 0 ')..... .~p,

HaL

Total Quantity of Water Removed (L):_~ ..,.- --::-__-;----:- -11

Samplers: ,gil //!JA Sampling Time (StartlEnd):

Sampling Date: O/NI (j ~ Decontamination Fluids Used:

Sample Type: Jr146
Sample BOttle IDs:

Sample Parameters:

Comments and Observations: ---:.....:....:.:~f.....;.:...~---------__=___,.,=~:__-------'~

(..Ir ~
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name: Evc:L- FAA/I Project Number: '2 &.;~C~ '-:z., ~--

Well ill: lA//? /0 Well Lock Status:

Well Condition: GCC() Weather: rlp« ~ ('dlel
._-- ~~-

Gauge Date: U II(!'/tf 'if Gauge Time: Id.()q
;

Sounding Method: 'he" iL~l rl-1{F Measurement Ref: ro c-
Stick UplDown (ft):

~

Well Diameter (in.):
:z- / ,

Purge Date: J 2m I q/'i '6 Purge Time: ~ /7.T,L, Y-

Purge Method: 'z:S:C~ 11~/7/:J ,Field Personnel: AN /;$);r

Ambient Air VOCs (ppm): C·O Well Mouth VOCs'(ppm): D' ~)

- -'.--- .~===

A Well Depth (ft):

B. Depth to Water (ft):

E., Liquid Depth (ft) (A-B)

WELL VOLUME

~ ~ ~'f0 D. Well Volume/ft (L):

___-=--~---_--C. WellVolume(L)
______,'1--.&...';...• ....;L(~b=-- E. Three Well Volumes (L)

Parameter Beginning I 2 3 4 5

Time (min.) /2d1
Depth to Water (ft) '5,Y-! ' .. - _.- .. -- - -- ._-

Purge Rate (Vmin) ----.

Volume Purged (L) .-
IpH 7,l._)

Temperature (OC) q. 6 f

Conductivity (~mhoslcm) 62-
Dissolved Oxygen (mg/L) ~.I 1-

Turbidity(NTU) - ..-

eH (mV) .3 7 j

-

Total Quantity of Water Removed (L):

Samplers: .Btl 161~ Sampling Time (StartJEnd): (2/0 I 1,]1-5
;

Sampling Date: 1).//0'1 q(l Decontamination Fluids Used: I1r:
;

Sample Type: 6'1{e Ii Sample Preservatives: J-IC'L

Sample BOttle IDs: IJA-<;'~ rPOS w POO '7f
Sample Parameters: l/OCJ PH- CW. 'IP 11- 'Ow

.'

Comments and Observations:
.'Fn_rll/ t1~et: fJ!7- V Or ~- /7r",-,,' j?i-rt~r: ., .,.

=.
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name: FVic~l- £14811 Project Number: '- ct fcC', 3 '5-
I

i;V(J- I /WellID: Well Lock Status:

Well Condition: 6c0r:J Weather: - --- rr;l&{.- J Clee; - _
-----

Gauge Date: 1;..//,-,'/0/ fif Gauge Time: I;;;'33

Sounding Method: .Itvu.?n &lC F Measurement Ref: ro£:.
Stick UpfDown (ft): IJ-I 7/~f Wel1 Diameter (in.): ;L / I

Purge Date: ;J 4/ 11t[ 7f Purge Time: . ..;- /7I/L---

Pw-ge Method: FSCo t!L-/7/J Field Personnel: /2H/~~

Ambient Air VOCs (ppm): (!J.() Well Mouth VOCs(ppm): C).D

A Well Depth (ft):

B. Depth to Water (ft):

E.' Liquid Depth (ft) (A-B)

WELL VOLUME

--_7~"~6",-"~2=-- D. Well Volume/ft (L):
__--=5;;..·.:;:/d..-;.;;".O C. Well Volume (L)

__--"'2-:;;.,._lf.;.J¢.;.::..;.. E. Three Well Volumes (L)

1,46

Parameter Beeinnine I 2 3 4 5

Time (min.) /J. 3~ -
Depth to Water (ft) 6'dO

.. ..
-_. -

Purge Rate (Vmin) -
Volume Purged (L) -

IpH (;, ~--5'-

Temperature (ec) t:;(, l.j "l-

Conductwtty(~mho~cm) J l.f 3
Dissolved Oxy,gen (meIL) ~, )<1
Turbidity(NTU) -
eH (mV) I.f (;.!J,;'

.-
Total Quantity of Water Removed (L):

Samplers: 8HJA~ Sampling Time (Start/End): . /2357/245
Sampling Date: /2, //01 ftf Decontamination Fluids Used: £Jr
Sample Type: &. /Z, d 6 Sample Preservatives: H::L

Sample Bottle IDs: NAS~~voSwPoOC1 "" ", -

Sample Parameters: \/OC· -rPH G CW ,PH '0(20 Fe ~ Mh
) . J

Comments and Observations: - " - - . .. -.

'I- . &;,,/7TrL- - jUi/ACt:: nA 1/ Or !)/7T-'L-' 7A~6/-;

"""'~'t...,
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING·

Site Name:

WellID:

Well Condition:

Gauge Date:

Sounding Method:

Stick UplDown (ft):

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

A Well Depth (ft):

B. Depth to Water (ft):

E. Liquid Depth (ft) (A-B)

Fv/3t- &(5/( Project Number: ..l. C; Ac/:/ • ~ i;'

I/V',o - I 2- . Well Lock Status: ~

•
('~ Je Ct/ /Cc,/ qGOer? Weather:

/bjlcl~~ Gauge Time: )J.i1~

]:/f,ptfl:A-C~ . Measurement Ref: Tot:-
Well Diameter (in.): 2 If

/:L/qlt:; 1 Purge Time: C r7.:rrL-.
»

rscv jJva!? Field Personnel: /2U//.3n
(!J • () Well Mouth VOCs (ppm): C'c;i

WELLVOLUME

____·7~.....J)~():__---- D. Well Volumelft (L): • (pot;
~/O~ ~4~___~~'~- C. WellVolume(L) VI .:>

___-.;O=,--,1.....-5<-- E. Three Well Volumes (L) __~/_,_:5....;(.;,~ ---41

Parameter Beginning . 1 2 3 4 5

Time (min.) 1J-L/fS
Deoth to Water (ft) (,OS

Purge Rate (Vmin) -
Volume Purged (L) -

'oH %. ~ II
Temperature (0C) <X, 6 II

ConduetNity(~mho~cm) Ie) I
Dissolved Oxygen (m.elL) ~~q/

Turbidity (NTIJ) --
eH (mV) :J-I.f q

Total Quantity 0 f Water Removed (L):

Samplers: AH-!/!Jll Sampling Time (StartlEnd): 1J.50/
Sampling Date: I 1. j 10 I t; rf Decontamination Fluids Used: n;::-

r ..

Sample Type: ~r(;.+6 Sample Preservatives: /-Ir L.

Sample BOttle IDs: 1VA-5~ rfoSLvpa iO

Sample Parameters: VOC ,P+-IG 12o ( I¥:\~~ ~. 1)12.0\ 1"In Pi'-
)

; ;)

Comments and Observations:

'YI- "/7r/\-;-;::- pl.AEe ,oAlf 0/ . /..[ /7:f,-<- P<4¥/f"
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FIELD RECORD OF WELL GAUGING,PURGING, AND SAMPLING

Site Name: -£vgL I-Mr7 Project.Number: J-C?kICJ, .3 J'

WellID: Wt? It.( Well Lock Status: -
Well Condition: Gc.'CH2 Weather: Clec".,- CO/f.1

"

Gauge Date: I J-h () lei 'If Gauge Time: /03?-

Sounding Method: INlEtl £8 (,E Measurement Ref: "!iJC-
~

,

Stick UplDown (ft):
~ Well Diameter (in.):

Purge Date: .

Purge Method:

Affibient Air VOCs (ppm):

..
Purge Time:

Field Personnel:

Well Mouth VOCs (ppm): . D·O

A: Well Depth (ft):

B. Depth to Water (ft):

E. Liquid Depth(ft) (A-B)

". WELL VOLUME

"7< fl/7 D. Well Volumelft(L):

__.1.0",,'2-1-'..:,;_'..:.-_____ c. Well Volume (L)

___~l.;..'..lo~'-- E. Three Well Volumes (L)

Parameter Begiiming I 2 3 4 5

Time (min.) 10 3~
Depth to Water (ft) &" ;7

Purge Rate (Vmin) -
Volume Pur~ed (L) -

IpH 7 J-6
Temperature (OCl .c1 J.3

Conductivity (J.lmhoslcm) 69
Dissolved Oxygen (m.gfL) Sr, ?-2-

Turbidity (NTU)

eH (mV) ·;'7L

TotalQuantity of Water Removed (L):

Samplers: All J I!:J n- Sampling Time (StartlEnd): /tJ3s7 (0'-10

Sampling Date: /bl/o/f ~ Decontamination Fluids Used: L1I'
i

Sample Type: &..18 6 Sample Preservatives: 1-1 C L

Sample BOttle IDs: IV,4S 8 I::::Po 5 wP r.,.1f:

Sample Parameters: VO c T () /+-- C r2rn , . PH baO ('1(\ ~ r"
\

. Comments and Observations:

V- ,s-/7£rv - . J}t-;J,I:L~ /JAv o,r S'/7J('/.., JC}c/?t:, 13.
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name:

WelllD:

Well Condition:

Gauge Date:

Sounding Method:

Stick UplDown (ft):

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

)Fv)~L- r M ( "1 Project Number:

_ .....L=.;.J11.o'/+()~/;......L"1 Well Lock Status:

C; C6L) Weather:

Gauge Time:

Measurement Ref:

Well Diameter(in.):

1.Lt!i' '? ~ Purge Time:

__,...T-_5",,-'.;;;.C';;;'O--J,J3_·_V':.;..'/..;.,7,-t2_·__ Field Personnel:

C· 0 Well Mouth VOCs(ppm):

To C--
2. II

A Well Depth (ft):

B. Depth to Water (ft): ­

E.Liquid Depth (ft) (A-B)

WELL VOLUME

___="'*'=:~"~...a.'_~ D. Well Volume/ft (L): I ~()r
___~>=:,L..,;~~ -"-"_ C. Well Volume (L) 1.6'1
___..LI...,.1>'-- E. Three Well Volumes (L) __3--..:)",,':._!'+L.---- ---fl

Parameter Beginning I 2 3 4 5

Time (min.) fJ. I<g"

Depth to Water (ft) 5, ?)'l
Purge Rate (Vmin) -
Volume Purged (L) --

I-pH '-6.9(
Temperature (OC) 7. 7~
Conductwtty(~mho~cm) VJsr- .,et
Dissolved Oxygen (mg/L) I :~O

Turbidity (NTU) -
eH (~V) z..4'~

. -

Total Quantity of Water Removed (L):
"

.. ~

)~HJt;¥l 1.)20 / /2-36Samplers: Sampling Time (Start!End):
;

Sampling Date: 12.1 /4/ r; ~' Decontamination Fluids Used: ()£-
;

/-ICLSample Type: GA8 13 Sam~ Preservatives:

Sample Bottle IDs: NASo fF05u' t>001S --

Sample Parameters: \Joe ·-tP~ C.A \4") - 1 f+.J D/n{ IOM-~ C<;~k{)b..f)

Comments and Observations: Mf\ L- Fe

~ L,- /7t::"1"V' :: JOv// 6 /fi IJ7t.. v Dr l,'-/7 :£1"\./ PC-/l,E/~
\



••

Page-L of1-

=~-EA-Engineering,
- - . - Science, and

echnology

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name: I::~CL- Aq-/517 Project Number: .L~~c" ' ~.Y

Well ID: vv/?- It (J., Well LOck Status:

Well_Condition: C:cCra Weather: C le4r.) Cc./ &/
- - ---.- ~

Gauge Date: 12./ /4/£$ Gauge Time: 1J.~q
r '

Sounding Method: .J;A..J €Ii !':/~CIE Measurement Ref: -r19c'"

Stick UplDown (ft): Well Diameter (in.): I "

Purge Date: '/--' Z/tTC:P Purge Time: ..,-/7L/U"t
I

Purge Method:. +~CQ PC.r/7/() Field Personnel: /1/1 / d.n

Ambient Air VOCs (ppm): O· c) Well Mouth VOCs (ppm): (!J.GJ

13.lo5
WELL VOLUME

(j.O~A Well Depth (ft): D. Well Volume/ft (L):

B. Depth to Water (ft): ({doC( c. Well Volume (L) 0,;15
E.Liquid Depth (ft) (A-B) lv.3k E. Three Well Volumes (L) D·7fo

Parameter Beginning 1 2 3 4 5

Timdmin.t - ~--

l}59
Depth to Water (ft) -, de;
Pur,ge Rate (Vmin) -
Volume Purged (L) .'=

pH 1·'13 ..

Temperature (0C) ~. 71:
Conductivity (ttmhoslcm) L.II C'
Dissolved Oxygen (mg/L) /;. ')... (

Turbidity (NTU) -
eH (mV) /9&/

---- ----- -

Total Quantity of Water Removed (L):

Samplers: .aH J/~/l' Sampling Time (StartlEnd): 1300/ /305
Sampling Date: I 'b,llrJ I Ci Y Decontamination Fluids Used: nr
Sample Type: vA r:l.l,;? Sample Preservatives: /-Ie L

Sample BOttle IDs: Ai A<::8 fFoS LV AJ (J

Sample Parameters: \)nL q.-' \' If 6 e- 0 ~if f.I OW ~t C'L,tk.-kJ ILA ~lA. ·ff(~
i.u(l~

\

Mn Fe- Comments and Observations: 9--.

"I- r 17X1'V ~/"Jc.--I/"61E ~r' /'./(.../l6/.:: P/~ \.I
,
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FIELD RECORD OF WELL GAUGING, PURGING,AND SAMPLING

Site Name: tvl(l-- cMrl Project Number: ;z.. C/ec(J .~ -Y

Well ID: vv;?- J 7« Well Lock Status: C;Co/)

Well Condition:, &C-(/O Weather: c!/~&r/ I {,vIc/-

Gauge Date: I;' I!fPl tj ~ Gauge Time: /1. '-jq
; rOe

Sounding Method: I: Il/TFa Eli C-I ~ Measurement Ref:

Stick Up/Down (ft): Well Diameter (in.): J'"

Purge Date: I klql f" fj Purge Time: r /7k'/I,/F
p »

Purge Method: fSCr:/ I::)Ir/7/-:J Field Personnel: I:;II ; 13 /1-

Ambient Air VOCs (ppm): t!J. c' Well Mouth VOCs (ppm): ~.C)

WELL VOLUME
O.O~

A Well Depth (ft): . Iq,/S D. Well Volume/ft (L):

B. Depth to Water (ft): 7. 4 5 c. Well Volume (L) 0.4'1-

E. Liquid Depth (ft) (A-B) 1I.lo E. Three Well Volumes (L) i 40

Parameter Beginning I 2 3 4 5

- Time (min.) 13Lfq
Depth to Water (ft) 1.4S

Purge Rate (I/min) -

Volume Purged (L) -
pH '1- 3-3>
Temperature (DC) '9,2«
Conductivity (t-tmhos/cm) 2,IJY

Dissolved Oxygen (mg/L) b/75';-

Turbidity (NTU) .--,

eH (mV) ).. 2<'{

Total Quantity of Water Removed (L):

SamplerS: AN )~r;I Sampling Time (StartlEnd): 13501
;

Sampling Date: I?;-Jlo! t; ~ -Decontamination Fluids Used: or
Sample Type: £A Ab Sample Preservatives: /fCL

Sample BOttle IDs:
fJ 'it<; 5 Fpo 5 i-U Po I'{ .

Sample Parameters: dOC' l-PI+~eo TPf-I 012D ,V\." ~-fv

Comments and Observations: 51~(}(\' LU~

"r _~ Iff IV --- IJ '--f1r 16 0/4)" o,r V/7~#'"\- ~~/'.6~

I
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name:

Well ID:

Well Condition:

Gauge Date:

Sounding Method:

Stick UplDown (ft):

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

A Well Depth (ft):

B. Depth to Water (ft):

E.Liquid Depth (ft) (A-B)

-J.t:_~.;.."'"",&;;..- .=L.""""""f_:-./~...;;/:...il.'./"",:7::-__ Project Number:

tA/ to- (0 (Z..' Well Lock Status:

Gc;o t1 Weather:

__~J...r:k;;.,lI_4""~J-,!_rf_C;~ Gauge Time:

__:r:~/"-lo1<",T-,,/.o;;;=LJ3~t,-~.;..fl,-C~(:.::;;:::,--__ MeaSurement Ref:

Well Diameter (in.):

/ J-/Ric ~ Purge Time:

__....:I-~~;.;,S~C::::;.e,---'P_:7_v..../..:.7..:./_'.:J__ Field Personnel:

(? () Well Mouth VOCs (ppm):

WELL VOLUME

S, '1 (> D. Well Volume/ft (L):

___..:l"~;Lf6~ C. Well Volume (L)

___...i .:..'....q'-t~......----- E. Three Well Volumes (L)

IO~

l II

0,0'-/

Parameter Beginning I 2 3 4 5

Time (min.) /0 OS
Depth to Water (ft) L:>, 4 ¥ ._, .

Purge Rate (Vmin) -
Volume Purged (L) -
pH --7,S~
Temperature (0C) ., 3q
Conductivity (j.lmhoslcm) lOb
Dissolved Oxygen (mJdL) (t), 3.3
Turbidity (NTU) -
eH (mV) )f6.3

Total Quantity of Water Removed (L):

Samplers: gH ./3 /=l Sampling Time (StartlEnd):

Sampling Date: J 2-llqlC p' Decontamination. Fluids Used: [Jr
I HcLSample Type: 41;':{ I~ /.2 - Sample PreserVatives:

Sample BOttle IDs: ' I"S V .p l-', c \ -r' h +\...JCl t~,

Sample Parameters:
-- - -- --

Comments and Observations: .. _. -

V-- c'J"'-/7.c/~ .:: /·/«.·/161'::: IJ/{ ~( &',/- ~-/7 r;.,(.... pt./lfJI;
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name:

WellID:

Well Condition:

Gauge Date:

Sounding Method:

.Stick UplDown (ft):

Fi-£L !-,4/,/, Project Number:

__' _VV'~·~'_()_-_2:~..LI · Well Lock Status:

~Cl:a Weather:

__.,../ 1.>.41'-'4.ll:t:..I f.l.f'--____ Gauge Time:

-- k- tk"'""""'D..cJ;:;L7J ,:..8f.;..;...<'I.;..~___ Measurement Ref:

Well Diameter (in.):
3,11

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

Purge Time:

Field Personnel:

Well Mouth VOCs (ppm):

A Well Depth (ft):

B. Depth to Water (ft):

E. Liquid Depth-(ft) (A-B)

WELL VOLUME

13,C50' D.WeIlVolumelft(L): 0.0'-1
_.......-::£0;...,_3_0 c. Well Volume (L) O· ;;Z "7
__...;G::;.·..;.'t-....::... E. Three Well Volumes (L) __-=O_/~<6~D~ _f1

Parameter Beginning . I 2 3 4 5

Time_(min.) ;t.t6'-f
Depth to Water (ft) {" ,3::>
Purge Rate (Vmin) -
Volume Purged (L) -
pH 9$,/7

Temperature (OC) el, 7 (
ConductWtty(~rnho~cm) 10 'J/
Dissolved Oxygen (mg/L) keel
Turbidity (NTU) -
eH (mV) ?-'6{

Total Quantity of Water Removed (L):

Samplers: Alt/hrt Sampling Time (StartlEnd): 14DS / Il..j /5
~ ,

n~Sampling Date: j J-/trl/ti ~. Decontamination Fluids Used:,
Sample Type: tE /J,M Sample Preservatives: j..JC L-

Sample Bottle IDs: N I(j b.f:"~·o5lu.po6

Sample Parameters: Voc 'If 1-/ c< P-t) "(- .pl+ DRr.. IIV\.V\ d/fe
Comments and Observations: S ~--v---OV\ ~

'''fI- ."-J7 t::/V ~ jOvj'1o ~/~ .oA y' Or ~ /7 r",,-- p ....../i~/~.
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name:

WelllD:

Well Condition:

F'-{3L- ESr'(/7 Project Number:

__'..:::;W..ll::-;...,(J~_-....2-:~2-:;;;;;;;;.--,__ -Well Lock Status:

G VeI.(2 Weather:

Gauge Date:

Sounding Method:

Stiek UpIDown (ft):

Purge Date:

Purge Method:

AI11bient Air VOCs (ppm):

I L / /r) Ie; t:rf Gauge Time:

Measurement Ref:

Well Diameter (in.):

Purge Time:

Field Personnel:

Well Mouth VOCs (ppm):

}')1}3

IOc:....
I I'

A. Well Depth (ft):

B. Depth to Water (ft):

E. Liquid Depth(ft) (A-B)

WELL VOLUME

__':...3,-;"1fv::;.-~;'~_~ D. Well Volumelft (L): 6 0 '"I
_~(L~:'';''''5"""'--, c. Well Volume (L) () , '-9.i

], It E. ThreeWellV-olumes(L) _..-;..o~,~",,'_S .....fI

Parameter Beginning I 2 3 4 5

Time (min.) '')ti 3-
Depth to Water (ft) t·· L) I

- . , ..

Purge Rate (Vmin) --
Volume PllT£ed (L) -

IpH 7, fj L

Temperature (OC) 1, COl

Conductivity (umhos/em) 76::-
Dissolved Oxygen (mg/L) .g,21

Turbidity (NTU) -
eH (mV) -':; 'S- /

--. _..-

Total Quantity of Water Removed (L):

Samplers: 11 fI J13 J:.l Sampling Time (Start/End): I J(}:;-
,

Sampling Date: !J-J/()/Cf ~ Decontamination Fluids Used: fJr

Sample Type: 61'4,46 Sample Preservatives: Hei.

Sample BOttle'lDs: N 11~J), FF() 5 &..' PC l:t

Sample Parameters: VOe, TP J.4 - (<7C!..C G \) j(!.':' ' J/\.'lN , H..~

--21 ' {\A bc- K"-Comments and Observations: OS 4J\I\. -

"I:r' S-/7fJ'1' -:::- /l1.4'?6/~ tJ/f.y u,r 5/7,r,c..-- /.JvA6/
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name:

WellID.:

Well Condition:

Eu..e ( (- A e... i'V\ Project Number:

_"-f'11.........We.::,...-_L(...a.-3.-l--___ Well Lock Status:

6oCi» Weather:

Gauge Date:

Sounding Method:

Stick UplDown (ft):

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

I:J-. Jq Jqg

NA
o

Gauge Time:

Measurement Ref:

Well Diameter (in.):

Purge Time:

Field Personnel:

Well Mouth VOCs (ppm):

Toe..

.

A Well Depth (ft):

B. Depth to Water (ft):

E. Liquid Depth (ft) (A-B)

WELL VOLUME

D. Well Volumelft (L):

C. Well Volume (L)

E. Three Well Volumes (L) ------------fI

Parameter Beginning 1 2 3 4 5

Time (min.)

Depth to Water (ft)

Purge Rate (Vmin)

Volume Purged (L)

pH

Tern 1 OC)

Conductwnv(~rrilio~cm)

Dissolved Oxygen (mWL)

Turbidity (NTU)

eH (mV)

Total Quantity of Water Removed (L):

Samplers: Sampling Time (StartlEnd):

Sampling Date: Decontamination Fluids Used:

Sample Type: Sample· Preservatives:

Sample Bottle IDs:

Sample Parameters:

Comments and Observations: 5 Y\ S LA f!(( C'=€..u..-t- (1Jn /.-y ±r) ~~,
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name:

WellID:

Well Condition:

Gauge Date:

Sounding Method:

Stic(U~own (ft):

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

_..:.F...;:v;...;·~~I_\-C\~\'"...;.IV"'~____ Project Number:

........M_lu"""·;...·-...;.kJ,;;,.'_As""'·....!~_·-_'..,;...;'1'--__ Well Lock Status:

C. t'"> n& Weather:

. _~-=-,......' J,jq,-*+-m:~.~ Gauge Time:

-22J'""-/;...ll'\...::;S;...·+.:.....- Measurement Ref:

__________ Well Diameter (in.):

__-lI~~J_','i'+/~q~:~;...· Purge Time:

_.......;;'=0;,,10.O::""'::;<--u.::;...\_-:::-...:.lI():::.;-'-'V~ .Field Personnel:

(5 Well Mouth VOCs(ppm):

. ft:lcf-~f

lito
-roC

1/ I~

r)

A Well Depth (ft):

B. Depth to Water (ft):

E.Liquid Depth (ft) (A-B)

WELL VOLUME

--~/S.L·'f-'~7::-7-l.-·__~_ D. Well Volumelft (L): ,'- C:; .
~~~):.i-'~C/~~~__,--_ C. Well Volume (L) 7. "7~
__'_~;..;;'..........?i;...:')..:........ E. Three Well Volumes (L) _--:;.a.;;..;~~._J_'=1 _11

Parameter Beginning I 2 3 4 5

Time (min.) III~ If] ~ IIJ.ZS 1I33 f f.~ <jJ /143
-

3.dl 31 1'6 3';0 ~. JO' 3./rJ 3,ioDepth to Water (ft)

Purge Rate (Vmin) Oil). n·~ O.~ 0,)' O,d.. {j.d
Volume Pu~ed (L) /;0 ;)0 3.0 4,0 5,0 h .. O
pH 5,~o t:1, S9 5,G.?1 ~.·(ol Cj' Co:l S~"(
Temperature (0e) IO,3i.f 7/,7~ IJ,OC'J Id,/~ C),i, IQ/,j 3
Conductivitv(~mho~cm) 83 '77 7:J.. 70 il 70
Dissolved Oxygen (mg!L) i:~O o'Jo Of 11 0, (3 0, {J.. Q,r;l
Turbidity (NTU) /80 I to ( fo '-f CoL.( 5<3" '-(5
eH (mV) . 'ty I -135 - 13i -(31 -(~q -tclEf'

- .

Total Quantity of Water Removed (L): 11:1
Samplers: ~r3 f\- Sampling Time (StartlEnd): /~o5 / /d. In
Sampling Date: (J'I7ft~ Decontamination Fluids Used: . Dr 1'Sc" rcL>.. I c. fech;j

C-,@b HeL- I ,
Sample Type: Sample .Preservatives:

Sample Bottle IDs: IJ A5~FFO_< f\t\~6"

Sample Parameters: "fOe -,-, rI- D12.0 ' "1PH(~ I~"

Comments'and Observations: D~~CY-f <Y IIff
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING'
(OVERFLOW PAGE)

SiteName:r-:v'<' \ fu'('fV'

Well ill: .~ ~~w:"LI\Si)~~'-:I-l.(

Project Number: . a-ct lPOO' '3?
field Per:sP.nnel: J\t\ 5 C .

Date: i;).. 1'1ri ,~

Parameter 6 7 8 . 9 10 11

Time (min.) , Ii.(~ 1153 f(5~ l~o3

Depth to Water (ft) 3,10 9,0<1 3.01 3.6(
Purge Rate (Umin) O,J O,d- Ol~ Old-
Volume Purged (L) 7;0 7f,O Cj'JO iOIO
pH 5,o ( SJiJd 51la3 '5,0;l
Temperature (0C) {;},JJ. / J, I q' iJ.JS· I.1Q j.3
Conductivity (j,lmhoslcm) ,0 (pq G~ 109
DisSolved Oxygen (mgIL) 0,10 Q'IO 0,0<7 Ofcfi'
Turbidity (NTU) 3~ 30 ;).q 30
eH (mV) -1_11 -/3:J.- -/35 -/3G::>

Parameter 12 13 14 15 16 17

Time (min.) - .~~-- .- ----- -----

Depth to Water (ft)

Purge Rate (Umin)

Volume Purged (L)

pH

Temperature (0 C)

Conductivity (j,lmhoslcm)

Dissolved Oxygen (mgIL)

Turbidity (NTU) ~~ . --- - - - .

eH (mV)

Comments and Observations:

- --
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING·

Site Name:

Well ID:

Well Condition:

Gauge Date:

Sounding Method:

Stic~own (ft):

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

A Well Depth (ft):

B. Depth to Water (ft):

E. Liquid Depth(ft) (A-B)

_F_v~-i'_'_\-c.;o;..;..;.'1_""--.;..____ Project Number:

_\_\i\_w~:--~-..4.-S--i'.,....~_''1_~_~_. Well Lock Status:
. c: A{'1d

". Weather:

~~_'..:;.J..../...:·~:;.....Ie,_,o;;......· Gauge Time: .

-,X~;\..;..".:..'J.:..t.;...· Measurement Ref:

Well Diameter (in.):

__....;;IJ~/if::--·L-/_'7'..;;......'i_--:=~_ Purge Time:

5(v ....d-i7-.s· 4,..... fbLJ Field Personnel:

Q . Q Well Mouth VOCs(ppm):

. WELL VOLUME

_--l.15~·,;".'I.;...'O=-_~---_ D. Well Volumelft (L):
__50'.,;....;;,0.;....0 c. WeliVolume(L)

l'O' riO__.l-l__""'-"-.l."..;;;. E. Three Well Volumes (L)

f3H SC
D.O

t, "

Parameter Beginning I 2 3 4 5

-
Time (min.) I)~o i~Lf5 /).50 IJ.55 r3coo /305
Depth to Water (ft) &:/1 G,O :l SIS') 51BS 51~5 585
Pur.ge Rate Wmin) O.J- 6.).. (j, ;).. o·.l GoJ aiel
Volume Purged (L) 0110 t.b ;;.10 3fb '1,~ 5, (0

pH l ., (p;J.d- l:,.J6 ld, 1.,..)'1 fc:d, ~..,. i
Temperature (OC) . Ci. if .3 1/,13 ",e:, 3 tJllt, 1~.3~ I,J. . tj~
Conductivity (~rnhoslcm) ;lIe, :2 30 .J:3 '). ~IL, ;)~~ ;),;J'-/

Dissolved Oxygen (mg/L) Ol{g, ;.~ 'l? D8S I, II /.,) Lf O.h.,t
Turbidity (NTU) 101 :l3'i Go LJ4 ~:;l 2~
eH (mV) 1..)5 I J.to i") If J .10 /.) 3 "10

Total Quantity ofWater Removed (L): JOok;

Samplers: . (~H-, Sc.:.. Sampling Time (StartlEnd): 13~5 / 1330
Sampling Date: .VI'i1/'r 8' Decontamination Fluids Used: . ~~ Dr \Sc"("C'II~ 'ab. "
Sample Type: 6rc~.b Sample Preservatives: ·"-i·c.L
Sample BOttle IDs: N1t513 rf'o5fV\ woe) ~

Sample Parameters: Joe IfH(~ lZo i () 12. C'')

Comments and·Observations:

cl
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(OVERFLOW PAGE)

Date: I,:). I 8 r-rz>Site Name: Fv.>' R r "" Project Number: ~qG:;CY.I.-':I>~

Well ID: IV\ w·N 4S 0,''10 Field Personnel: Bi'1 5 C1!::=i========================================:::!J _
Parameter 6 7 8 9 10 11

Time (min.) 13'0 ,.~15 /31 ~ '3~1

Depth to Water (ft) 51<;55 5:?S 5,'?5 SICSS
-

0<) 61J O,d:- GIrlPurge Rate (Umin)

Volume Purged (L) (y,{o -7G.~ ~.cl ~,~

pH L;i·3/ /D,3;{ 0.33 t:" ~ ;X
Te!Jlpe~~ CC) 1.),47 j),~ Jd ,5;;} /;}.S/

Conductivity (umhoslcm) ;}.~O ;(15 dlCf ). Jb
Dissolved Oxygen (mgIL) a,b 7 O,7b 0,75 0,77

Turbidity (NTU) ;)7 g 7 J.-
eH (mY) tiS I ,~ J/~ I '.3

Parameter 12 13 14 15 16 17

-Time (min~)- .------------ - --- - -

Depth to Water (ft)

Purge Rate (Umin)

Volume Purged (L)

pH

Ternpeiafure (0C)

Conductivity (umhoslcm)

Dissolved Oxygen (mgIL)

Turbidity(NTU) .. .. _____ -_._-

eH (mY)

Comments and Observations: ~--_------_-
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Site Name: F~l fflll-tv) Project Number: ,"'~" i.A.:SS

Well ID: t11 LV ·-J'JA-S8:&19 " Well Lock Status: bcol>
_. - _.. ~- - (2«-71::> r.{ouc;l" re, Jd (~t)G\

Well Condition: Weather:
---. - -

Gauge Date: t:J./t:< I q 8 Gauge Time: ItJ~f/'

Sounding Method: 0;/ mJe"'(I{el.$Oll'\ ~ li~t Measurement Ref: TOe.
I .~ "

.Stick UplDown (ft): Well Diameter (in.):

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

A Well Depth (ft):

B. Depth to Water (ft):

E. Liquid Depth (ft) (A-B)

I :.l J8/ct ~ Purge Time:

--=L:.kO:.l:w~F..:.t4=:.:LC:::::':..--_____ Field Personnel:

0; 0 Well Mouth VOCs (ppm):

. WELL VOLUME

~~t"-Jf...a...:.'....I4~O,,,--" D. Well Volumelft (L):

___£~'-41~O~" C. Well Volume (L)

__...g"--lo(~?-~Q,-- E. Three Well Volumes (L)

. 1tJi.lh-

t.,-. ,:); b

Parameter Beginning 1 2 3 4 5

Time (min.) /tlL.;O lOSS 1'''0 J/O~ "/10(.;, /109
"

.s;~'i t;: [{q .5:90 .5. cIO ,~ qO 5"- q I
Depth to Water (ft)

Purge Rate (Vmin) i~ lOa. Id.. , tJ.... . ,;). , ~""

Volume Purged (L) • 8 I, f6 .1.8 3h~ 3,g' Q.3

IpH 5:9- ,I), /;8 5.7fo S-· 78' ~.79 1S':<.50

Temperature (0C) q ..?£/ If) a~ /1,(.,/ /I.(.,S"' II. ~O If· (""

Conductivity (~mhoslcm) liS' 1110 //9 /a6 1;)../ /~ J.

Dissolved Oxygen (mg/L) n.o3 6',ob 6, ,t! a,lS'" 0, I~ O.rs

Turbidity (NTU) 39- 13 g b b 3
eH (mV) " J:J. 7 /,"1, sa ~o /U) /7

Total Quantity of Water Removed (L): f&,()

Samplers: gD~ .s; t'C- Sampling Time (StartlEnd): jJl~

Sampling Date:- -- - ~- -i-().J.i/ e,~ Decontaminati~n_fluids Used: vI I l.,·q .... iclVl.cJ'Y..i:r.:iJ-''''~a. t

(,g~B
HC.L

I

Sample Type: Sample Preservatives:

Sample BOttle IDs: . ~- - . IvA Sf!., -F r: -05 - f11w OOd.,;

Sample Parameters: VOc .,. H- b~o q.t)I2Q

Comments and Observations: /).,~,--,lt~ A.....A."'~l _. -- -. --.- - -'''- - -
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name: PfWJI FA~"" Project Number: ,~qt,CIO~35;

WellID: MtJ -N ~- ~-tJJ5'1 Well Lock Status: 000D

Well Condition: hoC/v Weather: ciG~ 30. C.-.GW n -
""

Gauge Date: I;;;"J<;.; Jq c;( Gauge Time: I~ ,,<;;-
Sounding Method: QM;lict Measurement Ref: TOC.

Stic0l#own (tt): Well Diameter (in.): ~"

Purge Date: I,:). I ';j ICfK Purge Time: I . 10/.;(0

Purge Method: law Few Field Personnel: 51(~ '3 Dl:l

Ambient Air VOCs (ppm): 0 Well Mouth VOCs (ppm): 0

A Well Depth (tt):

B. Depth to Water (ft):

E.. Liquid Depth (ft) (A-B)

----- --- --------WELLVOLUME

fl~,oo D. WellVolumelft(L):

l-/ . 3;z.. c. Well Volume (L)

( . ( i~) 3 E. Three Well Volumes (L)

II. 02..

Parameter Beginning I 2 3 4 5

Time (min.) Itt dS 1'1 ;}~ 1'13/ 1'13'-1 !t.-f3 7 1440

Depth to Water (ft) LU"S Lf I cP5- t.;L-loti- -- -- -LLla ~-- - Lt-.{p.(p____ -4,1o(P

Purge Rate (Vmin) O·J. O·~ (J,d. ("y1J. OIl.. (1,;l

Volume P~ed (L) '.0 Lb ;J..;;" ;], 3·4 L.{.6

pH ~:o'1- b,O~ ~JOO ~19 ~lq(o 585
Temperature (OC) G~7d. /tJ..).S 10,78- J I,J.O " .34 " .4

Lf

Conductivity (umhoslcm) 5j I 110 7b 77 7Y> let'

Dissolved Oxygen (mg/L) 4,95 ~1&5 3,b/ 33Lf 1,~(i ~,gO

Turbidity (NTU) 0 to 5 ~ .3 0
eH (mV) ~'); 105 tv (I') In7 Col tal

Total Quantity of Water Removed (L): fo.b

Samplers: BA- .sc.. Sampling Time (StartlEnd): 1L.f5:.' //1/53

- Simiplmg Dlue:- ()&fi'K Decontamination Fluids Used: D.J.. / 1':0,,, rt::i n. Ia1cc:h.~ ,

C. \rc..t b S~ple Preservatives: f-fL" "
Sample Type:

Sample BOttle IDs: N AS' p, F FClS (Y\ tv a0 LJ

Sample Parameters: . VOC ,p 1+ G·12.. ("1) D~

. , . J ~ y<) z:: , ta Y'\ '--cJ ell Frovn.l350 -to
Comments and Observations: . =i fOb \'e~S W

\.A.)',p I ( a.t- I ~I"'J1406. r-\x..=>ct. ,/-':;'£ lC<;iarlt<>
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(OVERFLOW PAGE)

Site Name: ' 'F\,) 'f" fuvW'
''- ._-'-- -WeIIlD: f'.AW"'~AS.B-a51

Project Number: aGiie0C13S
Field Personnel: S c. B t1

Date: i~ 18 /9¥

Parameter 6 , 7 8 9 10 11

Time (min.) (44.~

Depth to Water (ft) 4 llo ~
Purge Rate (Umin) Ood-
Yolume Purged (L) 4,<0

585
..

pH

'. Temperature'c<;:). , .' .
(1,55

Conductivity V-tmhoslem) ~O

Dissolved Oxygen (mgfL) ~,7.,)

Turbidity (NTU) D
eH (mY) loCO

Parameter 12 13 14 15 16 17

Time (min.) _. - _. , - -

Depth to Water (ft)

Purge Rate (Umin)

Yolume Purged (L)

pH

Temperature (0C)

Conductivity V-tmhoslcm)

Dissolved Oxygen (mgfL)

. Turbidity (NTU)

eH (mY)

Comments Wld Observations: -'-- _
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Site Name:

Well ID:

Well Condition:

Gauge Date:

Sounding Method:

Stick UplDown (ft):

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

A Well Depth (ft):

B.Depth to Water (ft):

E. Liquid Depth (ft) (A-B)

Fuel Ftu..v'oj Project Number:

..JVI..;..W;;.;:;...-_N;..;.-.~....;;;;..;;G;...--.;;.o..:;s-_L{:...-__. Well Lock Status:

0 QoD Weather:

_..:.i.;;;;2",-/'1..:..r...I,q~i~ Gauge Time:

--,,~==:.::~i:...Jll..l.i.;;.~·..:.T---I;e:..;,i'V.::;..;;:;kt...;:;;;.-__ Measurement Ref:
__________ Well Diameter (in.):

__.u/';;..'-./.:...9..;.I.......:.(Cj..:;~ Purge Time:

_ ....Lqw~;:::...,.,f~/Cfl.,AJ;.;;..._____ Field Personnel:

Q. 0 Well Mouth VOCs (ppm):

WELL VOLUME
1& .(<.{ D. Well Volume/ft (L):

ftz,{PC)... C. WeU Volume (L)

g. 5;;l. E. Three Well Volumes (L)

-J. q(poO. 36
booD

i30{;"

ToC
.;;... II

o· C)

il-.J.&'

Parameter Beginning 1 2 3 4 5

Time (min.) 13/0 l-:'1i~ 1.3 at) J 1;).5 /321J /33lr
Depth to Water (ft) (".tt,0 b,(PO b,IJO i..IPO (p.~O ;;,.~()

Purge Rate (Vmin) °d 0., 0,/ 0,; o·{ Dd
Volume P~ed (L) O.;k 0, 'f- 1.9-.. /,1 J,g.. J,..?-

IpH 4.4b L1.8"D 1./. q 3 tJ."60 4.7Ct i.J.~8

Temperature (OC) . I (J, ')0 1(j.~3 J)..-;).7- Ill. ~1- f3.5"b It-. '1 ~
Conduct~hy(~rrilio~cm) /4 S- Il.fh /4 3 139 IlJD /4 ff
Dissolved Oxygen (mgfL) 3. :~o LOr (J.<6'-1 /. 'if'"). I. s-o D,~7

Turbidity (NTU) 3q t.f,'J. 35' /3 7 /~

eH (mV) /"t,L/ /44 /~IJ 157 ls~ /~h

Total Quantity of Water Removed (L): fu 0

Samplers: BH l M3 Sampling Time (StartlEnd): IIltl5 - I?:. £z..

Sampling Date: 1J-19 {q·R Decontamination Fluids Used: DI Ix..i:op,~\

Sample Type: &(?t)~ Sample Preservatives: J-le-L

Sample Bottle IDs: AJjo::lS~ F J:" 0'5' - P1lAJ 0 00

Sample Parameters: \lOCs· TPH (-7l!.O t:lMct ~ e.O

Comments and Observations: -r,uuit:. (i'/zCJ") e'i-cClyt.d·, ."", ne€V"" t.v-e i{ ,
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(OVERFLOW PAGE)-

Site Name: flA.e I FAI'l iI\.

_. - __WeIUD.: MfA.) - A-2 Af,.1!> -U I; If
Project Number: . d,cf toeO. -J \

Field Personnel: a H f) 1) II

Date: 1;7-/Cf It:( f/

Parameter 6 7 8 9 10 II

Time (min.) /13t6 /3 i.l1 11 'it.(

Depth to Water (tt) t·bD ~.(PO -. (p.fpO

Purge Rate (Umin) I'l, I 0" 0·'
Volume Purged (L) 3,;;t .3,1- 4,d..

pH iA,ftq L.l. 7D L.j.~q

Temperature (0C) f~ jPl. /1. J.I 17-.08 .-

Conductivity ~mhoslcm) 15-0 14q (47

DiSSolved Oxygen (mgfL) 0,(6'3 O.f{O 0,77

Turbidity (NTU) q ~ q
eH (mV) /5b 1')10- j ')b

Parameter 12 13 14 IS 16 17

'Time (min.) --

Depth to Water (tt)

Purge Rate (Umin)

Volume Purged (L)

pH

Temperature (0C)

Conductivity ~mhoslcm)

Dissolved Oxygen (mgfL)

Turbidity. (NTU)_

eH (mV)

Comments and Observations: ~
_
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name: i5-le (. Fft€. 111 . Project Number: ~(.i 1./le) ,~ '-,-

WellID: . M fo{ - tv' ,q 513 - a 5S Well Lock Status: (,,"",0,) il

Well·Condition: (-,WD 1> Weather: -;;;"--1-1,;" i'fr.:.e..[. '] s-cr
IT

Gauge Date: ),~J f5 J4 fS Gauge Time: "nqOf)

Sounding Method: oi l.Lb-k:"f;de Measurement Ref: TO('~

Stick UplDown (ft): Well Diameter (in.):
,(1 if

Purge Date: Purge Time:

Purge Method: Field Personnel:

Ambient Air VOCs (ppm): Well Mouth VOCs (ppm):

, WELL VOLUME
II&O~A Well Depth (ft): I (P, 5'b D. Well Volume/ft (L):

B. Depth to Water (ft): b·ID C. Well Volume (L) (/)I :=.3

E.. Liquid Depth (ft) (A-B) {0,40 E. Three Well Volumes (L) r~,q'6

-

Total Quantity of Water Removed (L): Jf) ,.:l

Samplers: 1? i) IT .5+'"C- Sampling Time (StartlEnd): OQSS- -1030
I

DI j DQ i.t.ld~l IS£' .n('()J).. ISampling Date: I d- {a Is '8' Decontamination Fluids Used:

Sample Type: &AAJ; Sample Preservatives: / J-IC.L

Sample Bottle IDs: N ~.<. p. -f: ~ -Oe:; - n'lw /)0J 1"1 S '(l1S\\

Sample Parameters: l/,r1 T l'H f.:r(i!.O ~l tllLD

" "COmmentSand Observations: (e)c";""" t'i-tJ-fi"u; Ce 'L. - ------~_ ... -- .. - -- - -
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(OVERFLOW PAGE)

--------

Site Name: 6tej FeeM
-:- .... - -WeILID: 'IYIW -/J} J'i ~P'l - O.c:::. g

Project Number: d.c((PCO.r.5 S-

Field Personnel: IS':!> j:f S ¥c..
Date:

Parameter 6 7 8 9 10 11

Time (min.) 6qLj~- Oql./i o9~1

Depth to Water (ft) 6 ,').s- to .:)..!> io ,;).s

Purge Rate (Umin) .::+- ,'J-: ,;)...'. .
Volume Purged (L) 112,4 -g,q 7,t./

pH ''1-,1·[) 5,1/' ,5',71

Temperature CC) 13·~3 /3, ~s /3.&3

Conductivity (Jlmhoslcm) 70 7/ ' 7;t

Dissolved Oxygen (mgIL) O·g~ (j.~~ 0.<63

Turbidity (NTU) ~ b h
eH (mV) /40 i4~ J l.f;;2..

Parameter 12 13 14 15 16 17

Time (min.) - ..,

Depth to Water (ft)

Purge Rate (Umin)

Volume Purged (L)

pH

Temperature CC)

Conductivity (Jlmhoslcm)

Dissolved Oxygen (mgIL)

Turbidity (NTU) '. ,

eH (mV)

Comments and Observations: ...:- -'- _
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Site Name: Fu -4" I f-q (" tv" Project Number: ,~1.~603 CS

WellID: l''v\lJ..,I- V ASt3-ciO I/~ Well Lock Status: Incf;:. ed

WelLCondition: C1,-ytY- Weather: S l/I/H"\\ l..f C'c.

Gauge Date: ()-ICfjqf[ Gauge Time: C/3.5
Sounding Method: 'k lo'\ ') r Measurement Ref: rOr
Stic~~own (it): Well Diameter (in.): :J

Purge Date: 1d.11fi8 Purge Time: ,. Lf;J,.

Purge Method: Law F/CiLU Field Personnel: BH-.5C-
Ambient Air vbCs (ppm): 0.0 Well Mouth VOCs (ppm): O· 0

A. Well Depth (it):

B. Depth to Water (it): .

E. Liquid Depth (ft) (A-B)

WELL VOLUME
___·_I.....,;).~.q~O_· D. Well Volume/it (L): - {pO r-'
-----.5"",1-·~IF-u_'f....-- c. Well Volume (L) £.1,75
__---J1L-.,..<jS;;..''''~ E. Three Well Volumes (L) __.....i· tt..:..·~.').tL;.~(,,------il

Parameter

...__ .Time (min.) ~.

Depth to Water (it)

Purge Rate (Vmin)

Volume Purged (L)

Conductivity (umbos/em)

Dissolved Oxygen (mg/L)

Turbidity (NTU)

eH (mV)

Beginning

1,0
I C). CJ'-(

II~

. 350
-cloi

5. (lc

,,';) .0
~ (."J.;::.J: I,
/14

2

In, .1

I J.}j

3

tOO~

5./5
a,A
4,0

t?..33

(5.4C

4

1007-

O. ;L

I;).. r;-O
/33

O·tlO

5

fIJI;}...

.'i: I~-
o.a
In"o

/3/
0.30

Total Quantity of Water Removed (L): !-JotI {o~"-'I(&a~ --il

Samplers: . 8 ij, 5C Sampling Time (StartlEnd): {I 0 0 / f to 5
Sampling Date: (~ /'VC?3 Decontamination Fluids Used: D:r l'Xl.')("~~1 a (Co~J

- 1- "CL ~ ISample Type: . L\ rQfJ Sample Preservatives: +I'

Sample Bottle IDs: ~ .AJ A'S R F r-o.S I,\. . r60 ~
Sample paramet~rs: \f ,17. ,P# l)kJ ·TP H Ct P.o

I.~, ~
Comments and Observations: -~ , !~ Lex . "\
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(OVERFLOW PAGE)

Site Name: r iAf.. i fA (1 m

______ Wel1 ID: - {\'\\).-'- I\)ASB- 0&1 R..
Project Number:

Field Personnel:

_~w::...:.q-=(.,;..::OCJ~- ...:;;....;;;~__ Date:

sv C f3bt1

---- - ----Parnmeter - --_.
6 7 8 9 10 11

Time (mm.) 1011- IO~~ toOt ..., /O~J 103, /0 '1;l
Depth to Water (It) 5,Ilo 5,/5 5,/6 5115- 515 5;i5
Purge Rate (Umin) 0.).. Ol-~ O,d.. 0·01- O'~ 0' :l..
Volume Purged (L) 7.0 ~IO q,o 10,0 11,0 J~·O

pH '5/?tCf 5,~Cj 5'?'ii Sg-'6 '5,~~" 5,2iS
TeJTlperature (0C) I), loL:> 1;~.lo4 JJ,58' /J,70 IJ.7~ Id8d..
Conductivity (}.lmhoslcm) 135 J3?> 13 ~_ 13 '-I /34 /33
Dissolved Oxygen (mgIL) 01'5 o ,/~ O,I.;} 0, Je) 0,08 0,08-
Turbidity (NTU) s{o 49 39 3~ 3/ ;;<8
eH (mV) -~71 -;)7'7 -~75 -;275 ~r175 -;;)'7~

Parameter 12 13 14 15 16 17

Time (min.) /() Lr'"":1 __ -~l-05~~ ./0_5.7_----- -~~ ---

Depth to Water (It) 5,('5 5 1 /5 5" S
Purge Rate (Umin) O'd Ohl O'~
Volume Purged (L) 13,0 - ILf I 0 15,0,
pH 5,8f> 51~8 5,%'
Temperature (0C) - - J:J/65 IJ.90--- IJ .'1;) - • .- .-

Conductivity (}.lmhoslcm) 13~ 13;t /33
Dissolved Oxygen (mgfL) 0,0, (f ,07 0. 0 7
Turbidity (NTU) dlf 623 ;;1.3

-J75 -J7,- -a-7j --
eH (mV)

- -

Comments and Observations: ---,- _
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name:

Well ID:

Well Condition:

Gauge Date:

Sounding Method:

Stic(Up~own (ft):

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

A. Well Depth (ft):

B. Depth to Water (ft):

E: Liquid Depth (ft) (A-B)

Fy of \ tn Y IV\, Project Number:

.....:.M--=-\..J.;;.....-..;.;A.J~' ~ftt...:;).:.::B~·-{,;;.,J~l;;.=:J~__ Well Lock Status:

C/iliri Weather:

_~I~J.:.LI..:.'i.L-1cr6.:.:;.._____ Gauge Time:

__'5~C""')L,,;,II.;..;~'~·5_+- Measurement Ref:

_________........;. Well Diameter (in.):

I.) 11/CfJ Purge Time:

__'-:o...;x;....t ,lo.,.........;,.P...::Icr;;..\...;..;0~___ Field Personnel:

o Well Mouth VOCs (ppm):

WELL VOLUME

---.ltv,q I D. Well Volume/It (L):

__-"f$~·_4:..;~;;...... C. Well Volume (L)
rT • Ll 5__:!!.............'...:.-~ E. Three Well Volumes (L)

Ici:£.df
<:) v (\ ."'" lfcC,

5c (~7j:

T5

5.//

Parameter Beginning I 2 3 4 5

Time (min.) Y °3 <;{ it I )?4G:J r5/ ?5fa gol<.•J

Depth to Water (ft) .-' 7;1 :f, 7'-1 ~,77 ~, 7'1 /r> 7( ,y',7 I";"), ".
Purge Rate (Vmin) (J.J... 0,).. (].-:;.",,- 0").. Old. o·~

Volume Purged (L) (1, {" k:2 3,1.. 3,2 4·~ .S,d.
IpH s: 19 5,~3 :-J. 71· ~.?<O 5 .. 77 5",17
Temperature (OC) . <t.1i 7f/'l7 lJ.{;;5 I:J.7i /2 it·J.. O.(;,'{

Conductivity (umhos/cm) {~ do- 5'7 56 C::;~ 5lo '55
Dissolved Oxygen (me!L) f&".o~ 5:J5 ~.55 Lj.til. 4.3R 4,J~

Turbidity (NTU) 9 (ft; 7 ir7 .;lo 10 9
eH (mV) 'Lo 1~t.1 l'1fO /35 13C j I.:) b

Total Quantity of Water Removed (L): i/dJ

Samplers: BH, '5C Sampling Time (StartlEnd): q;L'J / Cj 30
Sampling Date: iJft{i3' Decontamination Fluids Used: OJ l'Se.iJ ("'-~A,·/ c faild
Sample Type: CV"i·....b Sample Preservatives: HO.-

Sample Bottle IDs: @ :vA-S8> t-r(::.,5 Mlv:r;'~

V' ()C Tft1 . j) £..Cl -rrH (\ /2..c)Sample Parameters:

Comments and Observations: ( L"-!;;'-1--.2J C"-d-f') (~.l hi~
'-.,
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING,
(OVERFLOW PAGE)

Site Name: fv.,.:> I \-411"'-

. ' __ '" _._ .:Well ill: ',f'" '..0' fJ 450,O(:."d,.

Project Number: ,.-;Fi<:.ol~35

Field Personnel: Sc. Ai-?
Date: II /719K

Parameter 6 7 8 9 10 II

Time (min.) C(olc C{l{ CfrG CjJ.. (
Depth to Water (ft) ~.17 ?r/77. ~,7b ~-/7t:>

Purge Rate (Umin) ,...... J OJ) o i,).. 0.1\....) .(
Volume Purged (L) 12 7.;) ~,J- C'c:1tv: --I ' ~

pH 5.73 c 7'-1 5:'7'3 57'1').

Tef!lperature ("C) , is. ~Y-' 15:5;)" /4.'1'-1 / '-I. 'J 10
Conductivity (;.tmhoslcm) ~J.. (,;,3 C,3 ft,. I
Dissolved Oxygen (mgfL) 'lS-3 3,5(:. 3'£19 'J Cd

..... ' - ,) ..J.-

Turbidity (NTU) , 1.0 1& /5 Ib
eH (mV) /1.7 'ldJ 115 /15'

Parameter 12 13 14 15 16 17

Time (inin.) .., ,. - - ..

Depth to Water (ft)

Purge Rate (Umin) ,

Volume Purged (L)

pH

Temperature ("C)

Conductivity (;.tmhoslcm)

Dissolved Oxygen (mgfL)
, :

Turbidity (NTU)
.. - . _. - _. -- - - " --. -

eH (mV)
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name:

Well ID:

Well Condition:

Gauge Date:

Sounding Method:

Stick UpfDown (ft):

Purge Date:

Purge Method:

Ambient Air VOCs (ppm):

A Well Depth (ft):

B. Dep!p to Water (ft):

E. Liquid Depth (ft) (A-B)

.....:T:-Il:t.::..:tE-.-....L:....:,F-.;Tt.r.:.JL='11;.&......___ Project Number:

:..M.:.:W~-I\J~fKLo.il·l1iif&L,J;;.Ja.OIQ".!/~'____ Well Lock Status:

~<~D Weather:

--:10"+-./.........9',1.....I",a4tr_______ Gauge Time:

_S;"",o,.;.,;/j'"'"''''"'"''_~·+""",,''~nl...L_..e______ Measurement Ref:
___________ Well Diameter (in.):

--o.{_2s...."''-1....---'-'Q....(______ Purge Time:

...:k::;;;;.Jo:fV..J~..:.F....:..::1t/\.J~~ Field Personnel:

Q . 0 Well Mouth VOCs (ppm):

WELL VOLUME

__q~._<61- D. Well Volume/ft (L):

__..:h~·_'..¥'...t:6~ C. Well Volume (L)
___________ E. Three Well VolumesJL)

,.~---~

Cloud I.. / r j~AA

It.itJS-

:J. II

14 o <a-

0·0

Parameter Beginning I'··f 2 ' 3 4 5

Purge Rate (Vmin) (), I 0, I O. I 0 ./ Oi I o. I
Volume Purged (L) DI'd- O. +- 1. ;J.... I, ?- J..~ ;). .r

Conductivitv(t-tmhoslcm) '/1 S- II~ 12 d. /-;)3 13() i3/
DissolvedOxvgen(mg!L) I,~O 6.97- 0·49 (J,,;)':l /j.;).j C/'If

Turbidity(NTU) /3 L( /3Cf LI~• .#- 4'1 liS 5'" I

>

Total Quantity of Water Removed (L): '" '.

BI-I,1 1t 14tf&- 145k "",
Samplers: Sampling Time (StartlEnd):

4/q{ ct.£( Decontamination Fluids Used: DeT. /I.~ ... lJ ..
Sampling Date: .;..

i

J.-IcCSample Type: b~~r; Sample Preservatives:

Sample Bottle IDs: N~Sg- t=F - Or - MWO/O ~ NAf 11 -FF -CIS - P1Wv. b I

Sample Parameters: i/O(.~ Trf-l (,.e.o !l ~e..:J

Comments and Observations: -- - - -~-. ..
._--~--

,;:



Date:

Pagell.of~

. ~ =~ ?Engineering,

.. -~~-~---~~e;:~d

FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

(OVERFLOW PAGE)

Site Name: ..!.f_-.=;l..Lre.-:....;:;..;{~y.l:r}u.t&l:;;..~IN'.....;:.. Project Number: -OlG'loW 3 ~

~- --- ---u;;;;,;,W,;;el;;,;LID;;;,;:;;:·===;,g,~=W==-~I4J~~~S;,;.'~==-=.d-~(f",==~Fi=eld=p=e=rso=n=ne;;I:=d6~'H",,==,f1:,::r:;~&6:·*::::;:::;:;;;::::;:;;::;::;:::;;::;::::
;:::::;::;=::=======::!I

Parameter 6 7 8 9 10 11

Time (min.) 143'"

Depth to Water (ft) 7.40:;

Purge Rate (Umin) 0,1

Volume Purged (L) ~-.~

pH ~.q9

Temperature (0C) 1'], '>4
Conductivity (;.Lmhoslcm) /33

--

Dissolved Oxygen (mgIL) O·{Jq

Turbidity (NTU) L/~

eH (mV) ..-?-17

Parameter 12 13 14 IS 16 17

- Time (min.) - - - ~--- - _.

Depth to Water (ft)

Purge Rate (Umin)

Volume Purged (L)

pH

Temperature (DC)

Conductivity (;.Lmhoslcm)

Dissolved Oxygen (mgIL)

Turbidity (NTU) 4 ___

- - ... - ..

eH (mV)

Comments and Observations: --'- ~

- _.,----
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FIELD RECORD OF WELL GAUGING, PURGING, AND SAMPLING

Site Name: F v -<' I ror I'h Project Number: ,...Jc,~3 ::5

WellID: /V1/,(.l/1/ 1SDOL /3 Well Lock Status:
leoc /(od}

Well Condition: on"dJ Weather: IIi' -r va:./5;1"- ,~C>

Gauge Date: - Q Iff19<!i Gauge Time: 7'155

So~~ethod:
s;'/'I1S+ Measurement Ref: -rOC-

Stic U own (ft): Well Diameter (in.): c9

Purge Date: -- Id /!i{i~i Purge Time: 1'150

PW'ge Method: La i-<.J F b''-<.J Field Personnel: AH Sc.

Ambient Air VOCs (ppm): 0-0 Well Mouth VOCs (ppm): ~.I')

WELL VOLUME

A -Well Depth (ft): _(1,5'1 D. Well Volume/ft (L):

B. Depth to Water (ft): 5/67 c. Well Volume (L)

E: Liquid Depth (tt) (A-B) -.5 .7 :) E. Three Well Volumes (L)

Parameter Beginning I 2 3 4 5

Time (min.) /50 1 fS1£o f5 1/ /5/ L(- /5/1

Depth to Water (ft)
5,-cU-' 580 -5.00 5.90 qqO

Purge Rate (Vmin) O,d. () I.J. Ol~ 0':<" /} ,,;L

Volume Purged (L) /.0 ')0 3,0 ~(o l1,..4

IpH 5,35 ,~,3~ C) ,r1.Cf- 5,~cr S,~~

Temperature (OC) ct ,ta5 /6.Q7 /I,SLf //,q I /;). /0

Conductivity (J.lmhoslcm) Sd. Sf 53 S3 .C)4

Dissolved Oxygen (mg/L) 3,~ :5:37 3d..C{ 3,;).7 3. Ilo

Turbidity (NTU) 45 5 :5 0 0
eH (mY) crt:: 93 8'1 ~0 5fb

f.o. I..f
-

Total Quantity of Water Removed (L):

Samplers: B4l SC Sampling Time (StartlEnd): /5d. 3 /6 d-~

Sampling Date: 1.J/R:/71i Decontamination Fluids Used: D:rr l)c;r.rc:; 011. /

Sample Type:
-Crot> Sample Preservatives:

.HCL f
, I

Sample BOttle IDs: V A-5 6tJ::FoS /L1 L JCXJ5'

Sample Parameters:
VOC --tr 1/-- C l2o'TPH Dm
~

. -, @ 1:50~
Comments and Observations: (/' . C\..<..JTCfP-J
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MW AND WP SAMPLE IDENTIFICATIONS FOR OLD NAVY FUEL FARM
8-10 DECEMBER 1998

MW 44 NASBFF05MW008

MW46 NASBFF05MW003

MW49 NASBFF05MW002

MW51 -NASBFF05MW004

MW54 NASBFF05MW009

---- -----~--- ~--~c--~-IIMW58-. ,----NASBBE05MWOO-l- ---

MW6IR NASBFF05MW007

MW62 NASBFF05MW006

MW211 NASBFF05MWOlO

MW211-DUP NASBFF05MWXDI

MW213 NASBFF05MW005

WPOI NASBFF05WP006

WP02 NASBFF05WP016

WP02-DUP NASBFF05WPXD2

WP03 NASBFF05WP002

WP04 NASBFF05WP013

WP05 NASBFF05WP018

WP06 NASBFF05WP005

WP07 - NASBFF05WP012

WP07-DUP NASBFF05WPXDI

WP08 NASBFF05WPOOI

WP09 NASBFF05WP003

WPI0 NASBFF05WP007

WP 11 NASBFF05WP009 -

WP12 NASBFF05WPOlO

WP14 NASBFF05WP004

WP15 NASBFF05WP008

WP16R NASBFF05WPOIl

WP17R NASBFF05WP014

WP21 NASBFF05WP015

WP22 NASBFF05WP017
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05WP006
Lab Name: EA LABORATORIES Report#: 982108

_-.<:Jde: EAENG

.Matrix: (soil/water)

Client: FUEL FAR Method: 602 SDG No.:

WATER Lab Sample ID: #9816520

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

.5.0 (g/mL) ML

o

Lab File ID: VB2A5516.D

Date Sampled: 12/10/98_

Date Analyzed: 12/22/98

1.0GC Column: DB-624
===------

ID: 0.53 (mm) Dilution Factor:----
Soil Extract Volume: ___(uL) Soil Aliquot Volume:---- (uL)

.CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 2
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 2
95-47-6 o-Xylene 1 U

-- . - - _. ---

- -

- - -- " - --

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

FORM I VOA .

--- ---------------

3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

Client: NEX FUEL I Method: 4.2.17
....:.:.:::..:....:...;~----

Lab Name: EA LABORATORIES

Lab Cod~: EA ENG

Report#: 982108
NASBFF05WP006

~Mafrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

WATER

_.....;5~.0~_(g/mL) ML

o

Lab Sample 10:#9816520

Lab File 10: VD4J4566.D

Date Sampled: 12/10/98

Date Analyzed: 12/23/98

GC Column: -=D;.::B:....-6~2:....4 _

Soil Extract Volume:

10: 0.53 (mm). Dilution Factor:_---:.1.:..::.0~_

- -Soil Aliquot Volume: _. ...;",,;,. _ (uL)

CAS No. Compound

TPH-Gasoline Range

Concentration Units:
. (ug/L or ug/Kg) ug/L

19

Q

•

Y: fuel pattern. Z: single co~poun~_and/or non-fuel pattern

- ---- --FORMIVOA--.----

----- -- ._--------,~--------------



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

FF05WP006
Lab Name: EA LABS Contract: FUEL FAR -

Lab Code: EAENG Case No.: 982108 SAS No.: SDG No.: 9816513
-

Matrix: (soil/water) WATER Lab Sample ID: 9816520

Sample wtlvol: 1000 (g/ml) ML Lab File ID: SX4M642F.D

Level: (Iow/med) LOW Date Received: 12/14/98

% Moisture: decanted:(Y/N) N - Date Extracted: 12/17/98-

Concentrated Extract Volume: 1000 -(uL) Date Analyzed: 01/07/99

Injection Volume: 1.0 (uL) Dilution Factor: - ~1....::..0_-,--c-_

-------GPC Clean'Up:-(Y/N)----N~-- pH: 1.3
---

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L
-=-=~--

Q

L- =-D:....:.RO=-=-A=S--"C::....:1=0-=-2=8-=E:..:..V=E=-=.N -=69=0~,-__I

- -~------------'---

FORM I SV-1 3/90 -



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05WP016·
Lab Name: EA LABORATORIES Report#: 982108

Lab Code: EAENG Client: FUEL FAR Method: 602------ SDG No.:

Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

WATER

5.0 (g/mL)· ML

o

Lab Sample ID: #9816530

Lab File ID: VB2A5526.D

Date Sampled: 12/10/98

Date Analyzed: 12/22/98

GC Column: DB-624------- ID: 0.53 (mm) 1.0

Soil Extract Volume: ___(uL) Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentratiori Units:

(ug/L or ug/Kg) ug/L Q

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene .3
108-88-3 Toluene 2
100-41-4 Ethylbenzene 3

m&p-Xylenes 2

95-47-6 o-Xylene 3

..

FORM I VOA 3/90



" 1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05WP016

__5_._0_ (g/mL) __M_L_

SDG No.: -_.:.......-
___-Lab"Sample"ID:~#98;16530

Lab File ID: VD4J4585.D

Date Sampled: 12/10/98

Date Analyzed: "12/24/98

982108Report#:

Client: NEX FUEL I Method: ....;4:.:.:.2::.:....:..;17~ _

o

WATER

Level: (Iow/med)

% Moisture: not dec.

Lab Name: EA LABORATORIES

LabCode: EA ENG

--.:. (soil/water)

Sample wVvol:

1.0Dilution Factor: _.....:..:.::....-ID: 0.53 (mm)GC Column: ..:D~B:...-..::.;62=-4.:....... _

Soil Extract Volume: ____(uL) . Soil AliquotVolume: _ (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

TPH-Gasoline RanQe 23000 E

-Y: fuel pattern Z:single compoundand/or_non~fuelpattern

_FORM IVOA



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client: NEX FUEL I Method: ..,;4,;.;;.2;.;.,.1......;.7 _

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Report#: 982108

CLIENT SAMPLE NO.

NASBFF05WP016DL

SDG No.:----

GC Column: ..=;D:..::B:.....;-6~2:...;4 _

Matrix: (soil/water)·

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

Soil Extract Volume:

·WATER

_.-;5~.0~_(g/mL) __M_L_

o

ID: 0.53 (mm)

____{uL)

[aoSampleID:#9816530DL

Lab FilelD: VD4J4841.D

Date Sampled: 12/10/98

Date Analyzed: 1/20/99

Dilution Factor: 100.0

Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

TPH-Gasoline RanQe 8500 D

-

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORM IVOA·



18 -
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

FF05WP016 -I
Lab Name: _E_A_L_A_8_S_'_~_-,-- Contract: FUEL FAR _

Lab Code: EAENG Case No.: 982108 SAS No.: SDG No.: 9816513

Matrix: (soil/water) WATER Lab Sample ID: 9816530

Sample wtlvol: 1000 (g/ml) _M_L__ Lab File ID: SX4M653F.D

Level: (Iow/med) LOW Date Received: 12/14/98

% Moisture: decanted:(Y/N) N Date Extracted: 12/17/98

Concentrated Extract Volume: -1000 (uL) Date Analyzed: 01/07/99

Injection Volume: 1.0 (uL) Dilution Factor: 1.0-----
GPC-:-CIea'nup: (Y/N) N

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) _U_G_/L_~_ Q

I DRO AS C10-28 EVEN'--------

FORM I SV-1

5100 E

3/90



N

pH: _1_.3__

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

% Moisture: decanted:(Y/N)
----'--

Concentrated Extract Volume: 1000 (uL)

Injection Volume: 1.0 (uL)

GPC Cleanup: (Y/N) N

EPA SAMPLE NO.

I FF05WP016DL
Lab Name: _E~A.:....:LA=--B_S ~_ Contract: FUEL FAR 1- _

Lab Code: EAENG Case No.: 982108 SAS No.: SDG No.: 9816513

Matrix: (soil/water) WATER Lab Sample 10: 9816530DL

Sample wtlvol: . 1000 (g/ml) .:....:M=L~_ Lab File 10: SX4M661F.D

Level: (Iow/med) LOW Date Received: 12/14/98

Date Extracted: 12/17/98

Date Analyzed: 01/07/99

Dilution Factor: 10.0_..::....-_--

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) -=U--=G.:....:/L=----__ Q

L-- I ORO AS C10-28 EVEN 5300 I D

FORM I SV-1 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO..

NASBFF05WPX02 .

LabName: EA LABORATORIES Report#: .. 982108

Icode: EAENG Client: FUEL FAR Method: 602 SOG No.:

ix:-(Soil/water) -WATER Lab-=Sample 10:#9816534

Sample wVvol: 5.0 (g/mL) ML Lab File 10: VB2A5530.0

Level: (Iow/med) Date Sampled: 12/10/98

% Moisture: not dec. 0 Date Analyzed: 12/23/98

.._GC..Column: OB-624 10: 0.53 (mm) Oiiution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliq·uot Volume: (uL)

Concentration Units:·

CAS No. Compound (ug/L or ug/Kg) . . ug/L a
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 5

108-88-3 Toluene 8

100-41-4 Ethylbenzene 2
m&p-Xylenes 4

95-47-6 o-Xylene 3
-- --

,.

-

..

FORMIVOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO;

NASBFF05WPXD2
Lab Name: EA LABORATORIES Report#: 982108

Lab Code: EA ENG Client: NEX FUEL I Method: ....:4..;:.2:..:...1,;;.;7 _

Matrix: (soil/water)·

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

WATER

_~5:;.;.'O~-(g/mL) _..:.:.M.:.::L~

o

Lab Sample ID: #9816534

Lab File ID: VD4J4589.D

Date Sampled: 12/10/98

Date Analyzed: 12/24/98

GC Column: .=D:...:B:....-6::.,:2:..;4 _

(uL)

Q

1.0Dilution Factor:
-~.:..:::.....---'-

Soil Aliquot Volu~e: _

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.53 (rrim)

Compound

____ (uL)

CAS No.

Soil Extract Volume:

TPH-Gasoline RanQe 8600 E

,', .

-

-- Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA



1A .
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENTSAMPLE NO.

NASBFF05WPXD2DL

WATER

Lab Name: EA LABORATORIES

~ode: EAENG

~: (soil/water)

. Report#: 982108

Client: NEXFUEL f Method: 4.2.17
.....;.;.::.;...:...;-----

SDG No.:----
- -

-7 - - --~-.-~-;----;--;:::

Sample wtlvol:

Level: (Iow/med)

%·Moisture: not dec.

__5~.0~~(g/mL), ML

o
GC Column: ...;;;D...;;;B;.....-6;;.;;2;;...4 _ ID: 0.53 (mm)

Soil ExtracfVolume:

CAS No.

____ (uL)

Compound
Concentration Units:

(ug/L or ug/Kg) ug/L

(uL)

Q

TPH-Gasoline Range

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA

13000 D



16
.SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

N

pH: 1.3
---

% Moisture: . decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

Injection Volume: 1.0 (uL)

GPC Cleanup: (Y/N) N

EPA SAMPLE NO.

05MWPXD2 ·1
Lab Name: _E::....A.:....:LA=--B_S--'-.._· ~_ Contract: FUEL FAR

Lab Code:EAENG- Case NO.:-982108 SAS No.: SDG No~: 9816513

Matrix: (soil/water) WATER Lab Sample 10: 9816534

Samplewtlvol: 1000 (g/ml) _M_L_·__ Lab File 10: SX4M615F.D

Level: (Iow/med) LOW Date Received: 12/14/98

Date Extracted: 12/15/98

Date Analyzed: 01/01/99

-r>i1ution Factor: 1.0-----

L-.--------c' ORO AS C10-28 EVEN

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L
--"--"---

7500

Q

E

FORM I SV-1 3/90 .



1B " .

SE~VOLATILE "ORGANICS ANALYSIS. DATA SHEET

Date Received: 12/14/98

Date Extracted: 12/15/98.

Date Analyzed: 01/05/99

Dilution Factor: 10.0
-=-~---

N

pH: 1.3---

EPA SAMPLE NO.

IFF05WPXD2DL
Lab Name: EA LABS Contract: FU"EL FAR .

------~-----'----

Lab Code: EAENG Case No.: 982108 SAS No.: SDG No.: 9816513

Matrix: (soil/water) . WATER Lab Sarfiple'ID:-98-16534DL

Sample wtlvol: 1000 (g/ml) _M..:.:L~_ Lab File ID: SX4M621F.D

Level: (Iow/med) _L_O-,-W__

% Moisture: decanted:(Y/N)
-'----

Concentrated Extract Volume: ·1000 (uL)

Injection Volume: 1.0. (uL)

GPC Cleanup: (Y/N) N

CAS NO.

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) UG/L-=-.::.:..=-_- Q

1_· 1 DRO ASC10-28 EVEN 7400 D

FORM I SV-1 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE"NO.

NASBFF05WP002
Lab Name: EA LABORATORiES Report#: 982108

Lab .code: " EAENG

Matrix: (soil/water)

Client: FUEL FAR Method: 602 SDG No.:----
WATER " Lab Sample ID: #9816516

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

"5.0 . (g/mL) "ML

o

Lab File 10: VB2A5512.D

Date Sampled: 12/10/98

Date Analyzed: 12/22/98

GC Column: DB-624-------- 10: 0.53 (mm) ". Dilution Factor: 1.0

Soil Extract Volume: (uL)---- Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentration Units:

(uglL or ug/Kg) ug/L Q

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 2
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 2
95-47-6 o-Xylene 1..

FORMIVOA 3/90



. 1A .
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05WP002
Lab Name: EA LABORATORIES Report#: 982108

•
co~~: . _~~ _~~~ . .~Ii~nt: NEXFUEL I Method: 4.2.17 SDG No.: _

:-(soil/water)-- -- WATER-- ------ ---- Lab-SampleID:-#9816516

Sample wUvol: 5.0 (g/mL) ML Lab File ID: VD4J4560.D

Level: (Iow/med)

% Moisture: not dec. o
Date Sampled: 12/10/98

.Date Analyzed: 12/23/98

GC Column: ..=D;..=B:....;-6:,:2:..;4 _

(uL)

Q.

Dilution Factor: _--...:..1:.,::.0__

Soil A1iquotVolume:----
Concentration Units:

(ug/L or ug/Kg) ug/L

ID: 0.53 (mm)

Compound

____(uL)

CAS No.

Soil Extract Volume:

TPH-Gasoline Ranoe 63

,

V: fuel pattern . Z: single compound and/or non-fuel pattern

FORMIVOA



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

FF05WP002
Lab Name: EA LABS Contract: FUEL FAR

-..:....:....---------~-

Lab Code: EAENG Case No.: 982108 SAS No.: SDG No.: 9816513

Matrix: (soil/water) WATER Lab Sample ID: 9816516

Sample wtlvol: 1000 (g/ml) ML Lab File ID: SX4M637F.D

Level: (Iow/med) LOW Date Received: 12/14/98

% Moisture: decanted:(Y/N) N Date Extracted: 12/17/98

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 01/07/99

Injection Volume: 1.0 (uL) Dilution Factor: 1.0
....:...:..::.----

GPC Cleanup: (Y/N) N pH: 1.3---

CAS NO. COMPOUND

I DRO AS C10-28 EVEN

FORM I SV-1

CONCENTRATION UNITS:

(ug/L or ug/Kg) --=U-"G...c..:/L=----__

150

Q

3/90



1A
VOLATILE ORGANICS ANALYSIS OATA SHEET

EPA SAMPLE NO.

Lab Name: EA LABORATORIES .. Report#: 982108
NASBFF05WP013

.ode:. EAENG

Matrix: (soil/water)

Client: FUEL FAR Method: 602 SOG No.:
----.,..-~

WATER Lab Sample 10:#9816527

Sample wtlvol:

Level: (Iow/med)

% Moisture: riot dec.

5.0 (g/mL)· ML

o

Lab File 10: VB2A5523.0

Oate Sampled: 12/10/98

Oate Analyzed: 12/22i98

1.0GC Column: OB-624------- 10: 0.53 (mm) Dilution Factor:----
Soil Extract Volume: (uL)---- Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 3
108-88-3 Toluene 3
100-41-4 Ethylbenzene 2

m&p-Xylenes 2

95-47-6 o-Xylene 2

.

..

FORM I VOA 3/90



1A
VOLATIL.,E QR<3ANICS ANAL'y~IS DATA SHEET

CLIENT SAMPLE NO,

NASBFF05WP013

Client: NEXFUEL I Method: 4.2.17-------

Lab Name: EALABORATORIES

Lab Code: EA ENG

Report#: 982108

SDG No.:----
-._- - -

WATERMatrix: (soil/water) Lab Sample 10: #9816527 .-

Sample wtlvol: 5.0 (g/mL) ML Lab File 10: VD4J4573.D

Level: - (Iow/med) Date Sampled: 12/10/98

% Moisture: not dec. 0 Date Analyzed: 12/23/98

GC Column: DB-624 10: 0.53 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) -Soil Aliquot Volume: (uL)

-Concentration Units:
CAS No. Compound - (ug/L or ug/Kg) ug/L Q

TPH-Gasoline Range 610

,

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA



-.
1B EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET I
_ FF05WP013

Lab Name: EA LABS Contract: FUEL FAR'

Lab Code: EAENG Case No.: 982108 SAS No.: SDG No.: 9816513

Matrix: (soil/water) _ WATER Lab Sample ID: 9816527

Sample wtlvol: 1000 (g/ml) ML Lab File 10: SX4M648F.D

Level: (Iow/med) LOW Date Received: 12/14/98

% Moisture: decanted:(Y/N) N Date Extracted: 12/17/98-

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 01/07/99

Injection Volume: 1.0 (uL) Dilution Factor: -1.0--.:..::_---.:..-_-

GPC Cleanup: (Y/N) N pH: _1_.3~-_

CAS NO. COMPOUND

I DRO AS C1 0-28 EVEN

FORM I SV-1

CONCENTRATION UNITS:

(ug/L or ug/Kg) -=U:-=G:.:.:/L=---__

4500

Q

E

3/90 -



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

N

pH: 1;3
---

% Moisture: decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

Injection Volume: 1.0 (uL)

GPCCleanup: (YIN) N

EPA SAMPLE NO.

I FF05WP013DL
Lab Name: -=E=-A.:...:LA=--.:.::B:....:S=-- .,.-----__.,.-----_ Contract: FUEL FAR .

Lab Code: EAENG Case No.: 982108 SAS No.: SDG No.: 9816513
- --'- -- --

= Mat~i-x: (s~lIwate~) WATER ----- Lab Sample 10: 9816527DL

Sample wtlvol: 1000 (g/ml) ML Lab File 10: SX4M658F.D

Level: (Iow/med) LOW Date Received: 12/14/98

Date Extracted: 12/17198

Date Analyzed: 01/07/99

.Dilution Factor: 8.0
-----

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) ..=U.-=G::..:/L=----__

I ORO AS C10-28 EVEN'-------- 5000 o

FORM I SV-1 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO:

NASBFF05WP018

Lab Name: EA LABORATORIES Report#: 982108

o _.Od~:__ EAENG

Matrix: (soil/water)

Client: FUEL FAR Method: 602 SDG No.:----
WATER Lab Sample ID: #9816532

Sample wtlvol: .

Level: (Iow/med)

. % Moisture: not dec.

5.0 (g/mL) ML

o

Lab File ID: VB2A5528.D

Date Sampled: 12/10/98

Date Analyzed: 12/23/98

GC Column: DB-624-------.,- ID: 0.53 (mm) 1.0

Soil Extract Volume: (uL)---- Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) . ug/L Q

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 32

108-88-3 Toluene 220 E
100-41-4 Ethylbenzene 190

m&p-Xylenes 610 E
95-47·6 o-Xylene 400 E

FORMIVOA 3/90



lA
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05WP0180L
Lab Name: EA LABORATORIES· Report#: 982108

Lab Code: EAENG Client: FUEL FAR Method: ·602------ SOG No.:

Matrix: (soiVwater)

Sample wtIvol:

Level: (low/mad)

% Moisture: not dec.

WATER

5.0 (glmL) ML .

o

Lab Sample 10: #98165320L

Lab File 10: VB2A5700.0

Date Sampled: 12/10/98

Date Analyzed: 1/7/99

GC Column: OB-624-------- 10: 0.53 (mm) Dilution Factor: 20.0

. Soil Extract Volume: (uL)
--~-

Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentration Units:

(ug/L or uglKg) ug/L Q

1634-04-4 Methyl t-Butyl Ether 20 U
71-43-2 Benzene 83 0
108-88-3 Toluene 370 0
100-41-4 Ethylbenzene 280 0

m&p-Xylenes 2600 0
95-47-6 o-Xylene 1300 - -- - _. _. 0

- - .

..

FORMIVOA ·3/90



1A . .
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05WP018

SDG No.: _

. -:-Lab Sample 10: #9816532

Lab File 10: VD4J4587.D

Report#: 982108

Client: NEX FUEL I Method: 4.2.17
-~--"----

WATER

Date Sampled: 12/10/98

0 . Date Analyzed: 12/24/98

10: 0.53 (mm) Dilution Factor: 1.0

(I.JL) . Soil Aliquot Volume: (uL) - -----
-----

Concentration Units:
Compound (ug/L or ug/Kg) ug/L Q

_.....;5~.0~_(g/mL) _.;.;.M;.;;;,L_

CAS No.

GC Column: ..;:D..;:B;,...-6:.,:2:..;4..,...... _

Soil Extract Volume:

% Moisture: not dec.

Sample wtlvol:

Level: (Iow/med)

Lab Name: EA LABORATORIES

L~ode: EA ENG

~: . (soil/wat~r)

TPH-Gasoline RanQe 12000 E

.

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EA LABORATORIES Report#: 982108

Lab Code: EA ENG Client: NEX FUEL I Method: 4.2.17-------

CLIENT SAMPLE NO.

NASBFF05WP018DL

SOGNo.:----

(uL)

Lab Sample 10: #98165320L

-Lab File 10: V04J4843.0

Date Sampled: 12/10/98

Date Analyzed: 1/20/99

Dilution Factor: 100.0

Soil Aliquot Volume: _

10: 0.53 (mm)

o

____ (uL)

WATER

__5~.O__(g/mL) _.;...M..;;;;L_

% Moisture: not dec.

Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

GC Column: .=0:.;:B:...;-6:.:;2;;..;4 _

Soil Extract Volume:

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

TPH-Gasoline Range 14000 o

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA



1B EPA SAMPLE NO.
SEMIV6LATILE ORGANICS ANALYSIS DATA SHEET _I I

FF05WP018
Lab Name: EA LABS Contract: FUEL FAR -

• Lab Code: EAENG Case No.: 982108 SAS No.: SDG No.: 9816513

C/ Matrix: (soil/water) WATER Lab Sample_ID: 9816532

Sample wtlvol: 1000 (g/ml) ML Lab File ID: SX4M655F.0

Level: (Iow/med) LOW Date Received: 12/14/98

% Moisture: decanted:(Y/N) N Date Extracted: 12/17/98-

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 01/07/99

Injection Volume: 1.0 (uL) _ Dilution Factor: - 1.0-
~-~---,--

GPC·Cleanu·p·: -(YIN) N pH: _1_.6_-----:-

CAS NO.

CONCENTRATION UNITS:

COMPOUND - (ug/L or ug/Kg) UG/L---- Q

.'

1 -1 DRO AS C1 0-28 EVEN - 2200

FORM I SV-1

E

3/90



1B _
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

N

pH: 1:6
---

% Moisture: decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

Injection Volume: 1.0 (uL)

GPC Cleanup: (Y/N) N

EPA SAMPLE NO.

I FF05WP018DL
Lab Name: EA LABS Contract: FUEL FAR .--.,--------------
Lab Code: EAENG CaseJ~!9..:.._982108. SAS.No.: SDGNo.: 9816513

Matrix: (soil/water) WATER Lab Sample ID: 9816532DL

Sample wtlvol: 1000 (g/ml) _M_L__ Lab File ID: SX4M663F.D

Level: (Iow/med) LOW Date Received: 12/14/98

Date Extracted: 12/17/98

Date Analyzed: 01/07/99

Dilution Factor: 8.0
-,-----

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) _U_G_/L _ a

______1 DRO AS C10-28 EVEN 2500 D

------ - - -~-

FORM ISV-1 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05WP005
Lab Name: EA LABORATORIES Report#: 982108

EAENG

Matrix: (soil/water)

Client: FUEL FAR Method: 602 - SDG No.:----
._.

WATER _ Lab Sample ID: #9816519

Sample wt/vol:

Level: -(Iow/med)

% Moisture: not dec.

5.0 (g/mL) -- ML

o

Lab File ID: VB2A5515.D

Date Sampled: 12/10/98_

Date Analyzed: 12/22/98

1.0--Dilution Factor:
--~-

ID: 0.53 (mm)GC Column: DB-624-"---"------
Soil Ex1ract Volume: (uL)---- (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 2
100-41-4 Ethylbenzene 2

m&p-Xylenes 2
95-47-6 o-Xylene 1

- -. - .

FORM I VOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05WP005

,Client: NEX FUEL I Method: 4.2.17-------

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Report#: 982108

Matrix: (soillwater)

Sample wtlvol:

Level: '(Iow/med)

% Moisture: not dec.

WATER

5.0 (g/mL) _,.;.-M,;..;;;L_

o

, - --cl:ab Sample-IE>:-#9816519

Lab File ID: VD4J4565.D

Date Sampled: 12/10/98

Date Analyzed: 12/23/98

____(uL)

1.0GC Column: ...:;;D;,..;;8__-6;;,.;;2;;....;4 _

Soil Extract Volume: '---_.. ~. . .

ID: 0.53 (mm) , Dilution Factor:----
Soil Aliquot Volume: _ (uL)

CAS No. Compound

TPH·Gasoline RanQe

Concentration Units:
(uglL or ug/Kg) ug/L

17

a

Y: fuel pattern, Z: single compound and/or non-fuel pattern

FORMIVOA



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Date Received: 12/14/98

Date Extracted: 12/17/98

Date Analyzed: 01/07/99

Dilution Factor: 1.0...:..:..:_---

N

pH: 1:3
---

EPA SAMPLE NO.

"I FF05WP005
.=E::...A:...:LA=-:=B:...:S:------,--_--:.. Contract: FUEL FAR L... _

EAENG Case No.: 982108 SAS No.: SOG No.: 9816513
------ --- ---

WATER Lab_Sample 10: 9816519

1000 (g/ml) ..:.:M.:.::L:--_ Lab File 10: SX4M641 F.0

LOW

% Moisture: decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

Injection Volume: 1.0 (uL)

GPC Cleanup: (YIN) N

Lab Name:

Lab Code:------

-Matrix:_(soil/water)

Sample wtlvol:

Level: (Iow/med)

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) ~U-=G..:..:/L=---__ "Q

I DRO ASC10-28 EVEN'----------- 250

FORM I SV-1 3/90



1A
-VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05WP012
Lab Name: EA LABORATORIES Report#: 982108

Client: FUEL FAR Method: 602 . SOG No.:----
WATER Lab Sample 10: #9816526

Lab Code: EAENG

Matrix: (soil/water)

. Sample wtlvol:

Level: (Iow/med)

.5.0 (g/mL) .ML

o

Lab File 10: VB2A5522.0

Date Sampled: 12/10/98

Date Analyzed: 12/22/98

GC Column: OB-624-------- 10: 0.53 (mm) 1.0

Soil Extract Volume: . (uL)---- Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentration Units:

(ugiL or ug/Kg) ug/L Q

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 3
100-41-4 Ethylbenzene 2

m&p-Xylenes 5
95-47-6 o-Xylene 3

- -

FORMIVOA 3/90



. 1A..
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05WP012

SDG No.:----
982108. Report#:

Client: NEX FUEL I Method: ...;4:.;.:.2:..:..1.:..;7 _

...WATER .._Lab-.SampJeJD:~#9816526

5.0 (g/mL) ML . Lab File 10: VD4J4572.0

Crate Sampled: 12/10/98

0 Date Analyzed: . 12/23/98

ID: 0.53 (mm) Dilution Factor: 1.0

(uL) Soil Aliquot Volume: (uL)

GC Column: .=0:..::B;...-6;.:2::..;4 _

Soil Extract Volume:·

Lab Name: EA LABORATORIES

~ode: . EA ENG

_: (soil/water)

Sample wtlvol: .

Level: (Iow/med)

% Moisture: not dec.

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

TPH-Gasoline Range 750

Y: fuel pattern. Z: single compound and/or non-fuel pattern

FORMIVOA



1B .
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

FF05WP012
Lab Name: EA LABS Contract: FUEL FAR------------
Lab Code: EAENG Case No.: 982108 SAS No.: SDG No.: 9816513

Matrix: (soil/water) WATER Lab Sample 10: 9816526

Sample wtlvol: 1000 (g/ml) ML Lab File 10: SX4M647F.D

Level: (Iow/med) LOW Date Received: 12/14/98

% Moisture: decanted:{Y/N) N Date Extracted: 12/17/98

Concentrated Extract Volume: . 1000 (uL)' Date Analyzed: 01/07/99

Injection Volume: 1.0 (uL) Dilution Factor: 1.0-----
GPC Cleanup: (Y/N) N pH: _1._3__

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) _U_G_/L _ Q

I ORO AS C10-28 EVEN-------

FORM I SV-1

650

....

3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05WPX01
Lab Name: EA LABORATORIES. Report#: 982108

.ode: EAENG

. Matrix: (soil/water)·

Client: FUEL FAR Method: 602 SOG No.:

WATER Lab Sample 10: #9816533

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

5.0 (g/mL)· ML

o

Lab File 10: VB2A5529;0

Date Sampled: 12/10/98

Date Analyzed: 12/23/98

GC Column: 08-624----------- 10: 0.53 (mm) 1.0

Soil Extract Volume:

CAS No.

(uL)----

Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

(uL)

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 3
108-88-3 Toluene 27
100-41-4 Ethylbenzene 3

m&p-XyIEmes 5
95-47-6 ~-Xylene 2

FORMIVOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05WPXD1
Lab Name: EALABORATORIES Report#: 982108

Lab Code: EA ENG Client: NEX FUEL I Method: 4.2.17
....;.:.:~-----

SDG No.:----
Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

WATER

__5_.0__ (g/mL) M....;;L___

o

Lab Sample ID: #9816533

Lab File ID: VD4J4588.D

Date Sampled: 12/10/98

Date Analyzed: . 12/24/98

GC Column: D8-624--.,;:;......;,....------
(uL)

1:0.. Dilution Factor: ----;...;;...,-
Soil Aliquot Volume: _

ID: 0.53 (mm)

____(uL)Soil Extract Volume:

CAS No. Compound
Concentration Units:

(ug/L or uglKg) ug/L Q.

TPH-Gasoline Range 3800 E

Y: fuel pattern. Z: single compound and/or non-fuel pattern

FORMIVOA



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.·

NASBFF05WPXD1 DL

SDGNo.: --...;....-.-

982108Report#:

Client: NEX FUEL I Method: 4.2.17
....:..:::.;.,.:..;~----

-WATER ~Eab-SampleID::"#98~16533DL

5.0 (g/mL) ML Lab File ID: VD4J4837.D

Date Sampled: 12/10/98

0 Date Analyzed: 1/20/99

ID: 0.53 (mm) . Dilution Factor: 20.0

(uL) -- Soil-Aliquot Volume: (uL)

Concentration Units:
Compound (ug/L or ug/Kg) ug/L aCAS No.

Lab Name: EA LABORATORIES

LJliode: EA ENG

~: -(soil/water) .

Sample wVvol:

Level: . (Iow/med)

% Moisture: not dec.

GC Column: .=D:..,:B;...-6;:.:2:...;4 _

--Soil-Extract Volume:

TPH-Gasoline Range 1100 D

_.. ' -

. Y: fuel pattern . Z: single compound and/or non-fuel pattern

FORMIVOA



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

05MWPXD1
Lab Name: EA LABS Contract: FUEL FAR

-.- tab Code: --EAENG -----Gase NO.:-982-108- " SAS No,: ,·SDG No.: 9816513

Matrix: (soil/water) WATER Lab Sample ID: 9816533

Sample wtlvol: 1000 (g/ml) ML Lab File ID: SX4M612F.D .

Level: (Iow/med) LOW Date Received: 12/14/98

% Moisture: decanted:(Y/N) N Date Extracted: 12/15/98

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 01/01/99

Injection Volume: 1.0 (uL) Dilution Factor: 1.0-----
GPC Cleanup: (Y/N) N pH: 1.6

---

I

CAS NO. COMPOUND
CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L---- Q

I DRO AS C10-28 EVEN'----,-------

FORM I SV-1

800

3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: EA LABORATORIES Report#: 982108

NASBFF05WP001

.

SOG No.:ode: .EAENG Client: FUEL FAR Method: 602
--=-:--==========-------

Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

WATER

5.0 . (g/mL) ML

o

Lab Sample 10: #9816515

Lab File 10: VB2A551 0.0

Date Sampled: 12/10/98

Date Analyzed: 12/22/98

GC Column: _0..:.,.B_-6;,...2..,..4 _ 10: 0.53 (mm) 1.0

Soil Extract Volume: (uL)---,-- Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentration Units:

. (ug/L or ug/Kg) ug/L a
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 3
108-88-3 Toluene 2
100-41-4 Ethylbenzene 2

m&p-Xylenes 2

95-47-6 o-Xylene 2

.. -

.';--

,

FORMIVOA 3/90



- 1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EA LABORATORIES Report#: 982108

Lab-Code: EA ENG Client: NEX FUEL I Method: 4.2.17-------

CLIENT SAMPLE NO.

NASBFF05WP001

SDG No.:------ - -- --

Matrix: (soillwater)- WATER --Lab SampleID:#9816515

Sample wUvol: 5.0 (g/mL) ML Lab File ID: VD4J4557.D

Level: (Iow/med) Date Sampled: 12/10/98

% Moisture: not dec. 0 Date Analyzed: 12/23/98

GC Column: DB-624 ID: 0.53 (mm) Dilution Factor: 1.0

-Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) _

Concentr(Jtion Units:
CAS No. Compound (ug/L or ug/Kg) ug/L Q

TPH-Gasoline Range 140

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA



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

·FF05WP001 •
Lab Name: EA LABS· . Contract: FUEL FAR " .

.Lab Code: _EAENG ..,=~Ca~lLNo.~ 982108 __ .SASNo:: ~DG No.:. 9816513

Matrix: (soil/water) WATER Lab Sample ID: 9816515

Sample wtlvol: 1000 (g/inl) ML Lab File ID: SX4M634F.D.

Level: (Iow/med) LOW Date Received: 12/14/98

% Moisture: decanted:(Y/N) N Date Extracted: 12/17/98

Concentrated Extract Volume: "1000 (uL) Date Analyzed: 01/06/99 .

Injection Volume: 1.0 (uL) Dilution Factor: _1_.0 _

GPC Cleanup: (Y/N) N pH: 1:3---

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) ~U-=G.:...:/L=---__ Q

~ I DRO AS C1 0-28 EVEN

FORM I SV-1

370

3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05WP003
Lab Name: EA LABORATORIES Report#: 982108

Lab Code: EAENG Client: FUEL FAR Method: 602 SDG No.:

WATER Lab Sample 10:#9816517Matrix: (soil/water)

Sample wt/vol:

Level: (Iow/med)

% Moisture: "not dec.

5.0 (g/mL) ML

o

Lab File 10: VB2A5513.D

Date Sampled: 12/10/98

Date Analyzed: 12/22/98

GC Column: DB-624---------- 10: 0.53 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL)---- Soil Aliquot Volume:---- (uL) "

CAS No. Compound
Concentration Units:

(ugiL or ug/Kg) ug/L Q

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 2
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 2
95-47-6 o-Xylene 1

""

FORMIVOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05WP003

SDG No.:----
Lab SamplelD: #9816517 .

Lab File ID: VD4J4561.D

Date Sampled: 12/10/98

Date Analyzed: 12/23/98

Report#: 982108

.Client: NEX FUEL I Method: _4:..::.2:..:....:..17:...-_~---'-_

o

WATER

_-..:5:.;..'0~_(g/mL) _..;.;,M.:..=L~

% Moisture: not dec.

Sample wtlvol:

Level: (Iow/med)

Lab Name: EA LABORATORIES

_
ode: EAENG

. x: (soil/water)

GC Column: ...::D...::B:.....;-6:;.::2:..;4 _

Soil Extract \I~~_m_e: (uL) (uL)

Q

. Dilution Factor: _--.:..1:.;:;.0__

Soil Aliquot Volume: _

Concentration Units:
(ug/L or ug/Kg) ug/L

ID: 0.53 (mm)

CompoundCAS No.

TPH-Gasoline Range 23

,

'.

Y: fuel pattern. Z: single compound and/or non-fuel pattern

FORMIVOA



1A
VOLATilE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05WP007
Lab Name: EA LABORATORIES Report#: 982108

Lab Code: EAENG

Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

Client FUEL FAR Method: 602

WATER

5.0 (glmL) , ML

o

SDG No.:

Lab Sample ID: #9816521

Lab File ID: VB2A5517.D

Date Sampled: 12/10/98,,

, Date Analyzed: 12/22/98

~-GC_Column: DB-624------- ID: 0.53 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL)---- Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 2
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 2
95-47-6 o"Xylene 1

"

-~.- --- - ------ .- ._- - "

FORMIVOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05WP007
Lab Name: EA LABORATORIES Report#: 982108

~ode' EA ENG Client: NEX FUEL I Method: 4.2.17 SDG No.:

~x:{s~ii7water) ~--- . WATER Lab Sample 10: #9816521 -"-'.-
"~=~

Sample wUvol:

Level: (Iow/med)

% Moisture: not dec.

_~5~.0_ (g/mL), ML

o

Lab File 10: VD4J4567.D

Date Sampled: 12/10/98·

Date Analyzed: 12/23/98

GC Column: ..:D:.:B:....-6;:.:2:....:4:....- _

Soil Extract Volume: ____(uL)

10: 0.53 (mm) Dilution Factor: -,--~1~.0:....-_

. Soil Aliquot Volume: _:....-__ (uL)

CAS No. Compound
Concentration Units:

.(ug/L or ug/Kg) ug/L Q

TPH-Gasoline Range 330

".

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA



N

pH: 1.3
---

(uL)

N

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

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

EPA SAMPLE NO.

FF05WP007 ·1
Lab Name: .:;:.E=--A.:....::LA=...:=B--=S:-;. Contract: FUEL FAR. .

Lab CodE:l.; EAENG ...CaseNo.: 982108 SAS No.: SDG No.: 9816513

Matrix: (soil/water) WATER Lab Sample ID:9816521

Sample wtlvol: 1000 (g/ml) _M_L__ LabFile ID: SX4M643F.O

Level: (Iow/med) LOW Date Received: 12/14/98

Date Extracted: 12/17/98

Date Analyzed: 01/07/99

Dilution Factor: 1.0
~----

Injection Volume: 1.0

GPC Cleanup: (Y/N)

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) -'-U...::.G--=/L=--__ Q

I ORO AS C10-28 EVEN 330 I

FORM I SV-1 3/90·



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05WP009

Lab Name: EA LABORATORIES - Report#: 982108

___.ode:,~ EAENG

Matrix: (soil/water)

Client: FUEL FAR Method: 602 SDG No.:----
WATER Lab Sample 10: #9816523

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

5.0 (g/mL)- ML

o

Lab File 10: VB2A5519.D

-Date Sampled: 12/10/98

Date Analyzed: 12/22/98

1.0GC Column: DB-624
------- .-_.------- 10: 0.53 (mm) Dilution Factor:----

Soil Extract Volume: ___(uL) Soil Aliquot Volume:---- (uL)

-CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) uglL Q

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 11

108-88-3 Toluene 46

100-41-4 Ethylbenzene 2
m&p-Xylenes 2

95-47-6 o-Xylene 2

.. .. _ . --

FORM I VOA 3/90



WATER Lab Sample ID: #9816523

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EA LABORATORIES

Lab Code: EA ENG Client: NEX FUEL I Method: 4.2.17 SDG No.:---- •
CLIENT SAMPLE NO.·

NASBFF05WP009

Lab File ID: VD4J4569.D

Date Sampled: 12/10/98

Date Analyzed: 12/23/98

982108Report#:

o

5.0

% Moisture: not dec.

Matrix: (soil/water)

Sample wUvol:

Level: (Iow/med)

GC Column: -=D:..=B:.....;-6:.:2:....;4 _ ID:0.53 (mm) 1.0

Soil Extract Volume: ____(uL) Soil Aliquot Volume: _ (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

TPH-Gasoline Range 56

\

•.

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORM IVOA



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

FF05WP009 -_
Lab Name: EA LABS Contract: FUEL FAR _

Lab_Code:. E;AENG Case No.: 982108 SAS No.: _~'2G ..N~.: 9816513

--.~ --Matrix: (soil/water) WATER Lab Sample ID: 9816523

Sample wtlvol: - 1000 (g/ml) ML - Lab File ID: SX4M645F.D

Level: (Iow/med) LOW Date Received: 12/14/98

% Moisture: decanted:(Y/N} N Date Extracted: 12/17/98

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 01/07/99

-Injection Volume: 1.0 (uL) Dilution Factor: -1.0-----
GPC Cleanup: (Y/N) N pH: 1.3---

cAs NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) -=U-=G~/L=--__ Q

I DRO AS C10-28 EVEN'---------

FORM ISV-1

- 300

3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client: FUEL FAR Method: 602

EPA SAMPLE NO.

NASBFF05WP010

---_.•-~- .----~--- -
SDG No.:----

982108Report#:Lab Name: EA LABORATORIES

Lab Code: EAENG

Matrix: (soil/water)

Sample wtlvol:

WATER

5.0 (g/mL) ML

Lab Sample 10: #9816524

Lab File 10: VB2A5520.D

Level: (Iow/med) Date Sampled: 12/10/98

% Moisture: not dec. o Date Analyzed: 12/22/98

1.0GC Column: DB-624------- 10: 0.53 (mm) Dilution Factor:----
Soil Extract Volume: (uL)---- Soil Aliquot Volume: --......;...- (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 3
108-88-3 Toluene 4
100-41-4 Ethylbenzene 2

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

FORM I VOA . 3/90



1A
"VQLATI"~E ()~GANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05Wp010

SDG No.:----
Lab Sample ID: #9816524

- -- --
Lab File ID: VD4J4570.D

Date Sampled: 12/10/98

Date Analyzed: 12/23/98

982108Report#:

Client: NEX FUEL I Method: 4.2.17
"";';';;;';"";";---..,...--

o

5.0

WATER"

Sample wtlvol:

Level: (Iow/med)

%.Moisture: not dec.

Lab Name: EA LABORATORIES

L~ode: EA ENG

_: (soil/water)

GC Column: .:D:.:B:....-6::.:2:..:4~ _ ID: 0.53 (mm) Dilution Factor: _---:..1.:.;:0__

Soil Extract Volume: ____-(uL:) Soil Aliquot Volume: _" _ (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

TPH-Gasoline Range 6500 E

- "" - .. -

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EA LABORATORIES Repor1#: 982108

Lab Code: EA ENG Client: NEX FUEL I Method: 4.2.17
.....;.;,;;;;.;.";,,,,;-----

CLIENT SAMPLE NO.

NASBFF05WP010RE

SDG No.:----
Matrix: (soil/water) WATER - ~-~Lab Sample ID: #9816524RE

Sample wtlvol: 5.0 (g/mL) ML Lab File ID: VD4J4862.D

Level: (Iow/med) Date Sampled: 12/10/98

% Moisture: not dec.. _ 0 Date Analyzed: 1/21/99

GC Column: DB-624 ID: 0.53 (mm) Dilution Factor: 1.0

SoiLExtract Volume: (uL) Soil Aliquot Volume: (uL)

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

TPH-Gasoline Range 28

Y: fuel pattern Z: singlecompound and/or non-fuel pattern

FORM (VOA



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

N

(g/ml) _M_L__

pH:

(uL)

N

EPA SAMPLE NO.

FFOSWP.010 .1
Lab Name: EA LABS Contract: FUEL FAR .

-=.:...-:..=...--:..---~-----

Lab Code: EAENG Case No.: 982108 SAS No.: SDG No.: 9816513

_Lab Sal"Dple 10: 9816524

Lab File 10: SX4M646F.0

Date Received: 12/14/98

. Date Extracted: 12/17/98·

. Date Analyzed: 01/07/99

Dilution Factor:. 1.0
--~---,--

Matrix: (soil/water) WATER

Sample wtlvol: _10_0-,-0__

:Level:(low/med) LOW··

% Moisture: decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

.Injection Volume: 1.0

GPC Cleanup: (Y/N)

CAS NO.

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) UG/L----

1 ·1 ORO AS C10-28 EVEN 320

Q

FORM I SV-1 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05WP004
Lab Name: EA LABORATORIES· Report#: 982108

Client: FUEL FAR Method: 602 SDG No.: -------
WATER Lab Sample ID: #9816518

~ Lab Code: EAENG

Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

5.0 (g/mL) ML

o

Lab File ID: VB2A5514.D

Date Sampled: 12/10/98

Date Analyzed: 12/22/98

1.0Dilution Factor:----ID: 0.53 (mm)GC Column: DB·624-'-----------
Soil Extract Volume: (uL)--'---- Soil Aliquot Volume: _ (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

1634·04·4 Methyl t-Butyl Ether 1 U

71-43-2 Benzene 1 U

108-88-3 Toluene 2
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 2

95-47-6 o-Xylene 1

I

FORM I VOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05WP004

SDG No.:----
982108Report#:

, Client: NEX FUEL' Method: ..:4:.:.:.2::..1.:..:7~ _

WATER ---l:ab cSample-ID;.--#9816518

,5.0 (g/mL) ML Lab File 10: VD4J4562.D

Date Sampled: 12/10/98

0 Date Analyzed: 12/23/98

10: 0.53 (mm) Dilution Factor: 1.0

(uL) Soil AliquotVolume: (uL)
---'- •• <-

Concentration Units:
Compound (ug/L or ug/Kg) ug/L Q

GC Column: ..:::D~B:....-6.:.;;2;;.,;4~ _

CAS No.

Soil Extract Volume:

Lab Name: EA LABORATORIES

~ode: EAENG

~: (soil/water)

Sample wtlvol:

level: ' ,(Iow/med)

% Moisture: not dec.

TPH-Gasoline Range 10 U'

_._-

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

Lab Name: EA LABORATORIES . Report#: 982108

Lab Code: EA ENG Client: NEX FUEL I Method: ·4.2.17
....;.;.;;;;.;..;....-----

. NASBFF05WP004RE

SDG No.:----
Matrix: (soil/water)

Sample wUvol:

Level: (Iow/med)

% Moisture: not dec.

_WATER

_.....;5.....;.0__(g/mL) __M...;;;;L_

o

Lab Sample 10: #9816518RE

Lab File 10: VD4J4832.D

Date Sampled: 12/10/98

Date Analyzed: 1/20/99

___(uL)

1.0Dilution Factor: ---.,...--10: 0.53 (mm)GC Column: DB-624
~~~---'----

Soil Extract Volume:

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

TPH-Gasoline RanQe 10 U

..

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA



18 ·EPASAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

·FF05WP004
Lab Name: ..=EA::....:...:L::....A=8--=S Contract: FUEL FAR

:--Lab Q.0ge: EAENG ~a_~ ~~.: 982108 SAS No.: . SDG No.: 9816513

Matrix: (soil/water) WATER Lab Sample ID_: 9816518

Sample wUvol: 1000 (g/ml) ML Lab File ID: SX4M640F.D

Level: (Iow/med) LOW Date Received: 12/14/98

% Moisture: decanted:(Y/N) N Date Extracted: 12/17/98

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 01/07/99

Injection Volume: 1.0 (uL) Dilution Factor: 1.0
~----

GPC Cleanup: (Y/N) N pH: 1.3---

cAs NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) -=U--=G~/L=-'__ Q

] DRO AS C10-28 EVEN'-------

FORM I SV-1

140

3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05WP008
Lab Name: EA LABORATORIES Report#: 982108

Lab Code: EAENG

Matrix: (soil/water)

Client: FUEL FAR Method: 602 SOG No.:

WATER Lab Sample 10: #9816522

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

5.0 (g/mL) ML

o

Lab File 10: VB2A5518.0

Date Sampled: 12/10/98

Date Analyzed: 12/22/98

GC Column: OB-624------- 10: 0.53 (mm) 1.0

Soil Extract Volume: ____(uL) Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

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

71-43-2 Benzene 1 U

108-88-3 Toluene 2

100-41-4 Ethylbenzene 1 U
m&p-Xylenes 2

95-47-6 o-Xylene 1

FORMIVOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05WP008

SDG No.:----
- -l:ab-Sample~ID:~#9816522

Lab File 10: VD4J4568.D

Date Sampled: 12/10/98

Date Analyzed: 12/23/98

982108Report#:

Client: NEX FUEL I Method: 4.2.17
....;.,;.;;;..;...;..;~----

o

-WATER

__5:..;...;,.0.;...,_ (g/mL) ML

% Moisture: ' not dec.

Sample wUvol:

Level: (low/riled)

Lab Name: EA LABORATORIES

~ode: EAENG

~: (soil/water)

GC Column: ~D;.::B:....-6::.:2:....;4~ _

Soil Extract Volume: ____(uL)

10: 0.53 (mm) Dilution Factor: _--:.1.:.:.0~_

, --Soil-Aliquot Volume:---- (uL)

CAS No. , Compound
Concentration Units:

, (ug/L or ug/Kg) ug/L Q

TPH-Gasoline RanQe 51

Y: fuel pattern, Z: single compound and/or non-fuel pattern

FORMIVOA



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

·FF05WP008
Lab Name: EA LABS Contract: FUEL FAR

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

Lab Code: EAENG Case No.: 982108 SAS No.: SDG No.: 9816513

Matrix: (soil/water) WATER Lab Sample ID: 9816522

Sample wtlvol: 1000 (g/ml) ML Lab File ID: SX4M644F.D

Level: (Iow/med) LOW Date Received: 12/14/98

% Moisture: decanted:(Y/N) N Date Extracted: 12/17/98

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 01/07/99

___Jnjection Volume: 1.0 (uL)_~il.Uti~_~ F_actor: _1_,0 _

GPC Cleanup: (Y/N) N pH:

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) ..;::.U..:::.G-.:...:/L=--__ Q

I DRO AS C10-28 EVEN-------

FORM I SV-1

510

3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05WP011
Lab Name: EA LABORATORIES. Report#: 982108

..•ode:. EAENG

Matrix: (soil/water)

Client: FUEL FAR Method: 602 SDG No.:----
WATER Lab Sample ID: #9816525

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

5.0 (g/mL)· ML

o

Lab File ID: VB2A5521.D

Date Sampled: 12/10/98

Date Analyzed: 12/22/98

GC Column: D8-624--.,------ ID: 0.53 (mm) 1.0

Soil Extract Volume:

CAS No.

(uL)-.,----

Compound
Concentration Units:

(ug/L or ug/Kg) uglL Q

(uL)

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 3
108-88-3 Toluene 3
100-41-4 Ethylbenzene 2

m&p-Xylenes 2
95-47-6 o-Xylene 2

FORMI VOA 3/90



1A
. VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO~

NASBFF05WP011

Client: NEX FUEL I Method: 4.2.17
~~----,---

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Report#: 982108

SOG No.:----

o
GC Column: OB-624...;;...;;;--=;..;,-.-----

(uL)

Lab Sample 10: #9816525

Lab File 10: V04J4571.0

Date Sampled: 12/10/98

Date Analyzed: 12/23/98

Dilution Factor: 1.0

Soil Aliquot Volume: _

ML

10: 0.53 (mm)

WATER·

5.0 (g/mL)
-..;...,;.;;;-

____(uL)Soil Extract Volume:

Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) .. ug/L Q

TPH-Gasoline Ranoe 7200 E

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA



1A .
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05WP011 RE
Lab Name: EA LABORATORIES Report#: 982108

_L~~~_~: . -.:~ ~~~=__ _ ~Iient: NEX FUEL I
• : (soil/water) -- ·-WATER-- ----------.----

. -------~. __._--
Sample wtlvol: 5.0 (g/mL) ML

Level: (Iow/med)

-. -- -tab"Samph~ID:#9816525RE ­

Lab File 10: VD4J4859.D·

Date Sampled: 12/10/98

Date Analyzed: 1/21199% Moisture: not dec. o

Method: 4.2.17
~;.;,..;....;.-----.

SDG No.: _

(uL)

1.0Dilution Factor:------
Soil Aliquot Volume: _

- 10: 0.53 (mm)

____(uL)

GC Column: -=D;.;:B::....-6::..:2:..;4~ _

Soil ExtractVolume:

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) . ug/L Q

TPH-Gasoline Range 30

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORM IVOA



1A
- VOLATILE ORGANICS ANALYSIS OATA SHEET

EPA SAMPLE NO.

NASBFF05WP014
Lab Name: EA LABORATORIES Report#: 982108

Client: FUEL FAR. Method: 602· SOG No.:----
WATER -Lab Sample 10: #9816528

Lab Code:-EAENG

Matrix: (soil/water).

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

5.0 (g/mL) ML

o

Lab File 10: VB2A5524.0

Date Sampled: 12/10/98

Oate Analyzed: 12/22/98

GC Column: OB-624------'--------'-- 10: 0.53 (mm) 1.0

Soil Extract Volume: (uL)---- Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

1634-04·4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 17

108-88-3 Toluene 36
100-41-4 Ethylbenzene 9

m&p-Xylenes 46

95-47-6 o-Xylene 10

--- - _0 __ - •• _ - -- -

FORMIVOA 3/90



1A
_X9~!ILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05WP014
Lab Name: EA LABORATORIES

'-Jii0de: .EA ENG

-- -~: (soil/water) --WATER -

__5_.0__ (g/mL} -:--_M_L_

--Lab-Sample_ID:_#9816528

Lab File ID: VD4J4581.0

Date Sampled: 12/10/98·

Date Analyzed: 12/24/98

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec. o

Report#: 982108

Client: NEX FUEL I Method: 4.2.17
~..;..;...-----

SOG No.: _

(uL)

1.0Dilution Factor:
---.;..~-

. --Soil-Aliquot Volume: -..,.-..--

. 10: 0.53 (mm)

____(uL}

GC Column: ..=0;.::B:....-6;;.:2;..:4 _

Soil Extract Volume:

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

TPH-Gasoline RanQe 2400

, .

Y: fuel pattern _-Z:- single compound and/or non-fuel pattern

FORMIVOA



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05WP014DL

Client: NEX FUEL' Method: 4.2.17------

Lab Name: EA LABORATORIES

Lab Code: EA ENG

Report#: 982108

SDG No.:----
Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

0/0" Moisture: not dec.

WATER

5.0 (g/mL) __M~L_

o

Lab Sample ID: #9816528DL

Lab File ID: VD4J4835.D

Date Sampled: 12/10/98

Date Analyzed: 1/20/99

20.0Dilution Factor:
----.;...;..;;...-

ID: 0.53 (mm)GC Column: DB-624
....;;.-.~~-----

Soil Extract Volume: ____(uL) Soil Aliquot Volume: _ (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

TPH-Gasoline Range 1800 D

-

.

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORM IVOA



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

.FF05WP014 _
Lab Name: EA LABS Contract: FUEL FAR .

Lab Code: EAENG Case No.: 982108 SAS No.: SDG No.: 9816513
- .- ------ -

Matrix: (soil/water) WATER Lab Sample 10: 9816528- - ----

Sample wtlvol: 1000 (g/ml) ML Lab File 10: SX4M649F.D

Level: (Iow/med) LOW Date Received: 12/14/98

% Moisture: decanted:(Y/N) N Date Extracted: 12/17/98

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 01107/99

Injection Volume: 1.0 (uL) Dilution-Factor:- -1~0-----
GPC Cleanup: (YIN) N pH: 1~3---

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) _U_G_/L _ Q

I ORO AS C10-28 EVEN

FORM I SV-1

I 16000 E

3/90



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

FF05WP014DL
Lab Name: EA LABS .Contract: FUEL FAR

__ _ __-Lab Code: EAENG SjlSElli9~: _982108 SAS No.: SDGNo.: 9816513

Matrix: (soil/water) _ WATER Lab Sample ID: 9816528DL

Sample wtlvol: - 1000 (g/ml) ML Lab File ID: SX4M659F.D

Level: (Iow/med) LOW Date Received: 12/14/98

% Moisture: decanted:(Y/N) N Date Extracted: 12/17/98

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 01/07/99

.Injection Volume: 1.0· (uL) Dilution Factor: 25.0
------------ --- -----

GPC Cleanup: (YIN) N pH: 1.3
---

CAS NO.- COMPOUND

I DRO AS C10-28 EVEN

FORM I SV-1

CONCENTRATION UNITS:

(ug/L or ug/Kg) _U_G_/L _

-18000

Q

D .I

3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO:

SOG No.:

Lab Sample 10: #9816529

.Lab File 10: VB2A5525.0

Date Sampled: 12/10/98'

Date Analyzed: 12/22/98

982108Report#:

Client: FUEL FAR Method: 602------

o

5.0 (g/mL)'. ML

WATER

% Moisture: not dec.

Sample wtlvol:

Level: (Iow/med)

Lab Name: EA LABORATORIES

___Ode: EAENG

Matrix: (soil/water)

'-GC-Column: OB-624-------- 10: 0.53 (mm) 1.0 '

Soil Extract Volume: ___(uL) Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentration Units: .

. (uglL or uglKg) . uglL a
1634-04-4 Methyl t-Butyl Ether 11
71-43-2 Benzene 11
108-88-3 Toluene 75
100-41-4 Ethylbenzene 120 E

m&p-Xylenes 360 E
95-47-6 o-Xylene 180 E

..

. .

FORMIVOA 3/90



1A
.. VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05WP015DL
Lab Name: EA LABORATORIES Report#: 982108

Lab Code: EAENG Client: FUEL FAR Method: ·602
----,....""....~----

Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

" WATER

.5.0 (g/mL) ML

o

Lab Sample ID: #9816529DL

Lab File ID: VB2A5647.D

Date Sampled: 12/10/98

Date Analyzed: 12/30/98

GC Column: DB-624-------- ID: 0.53 (mm) Dilution Factor: 5.0

Soil Extract Volume: (uL)---- Soil Aliquot Volume: , (uL)----

CAS No. Compound
Concentration Units:

(uglL or ug/Kg) ug/L Q

1634·04·4 Methyl t-Butyl Ether 25 D
71-43-2 Benzene 68 D
108-88-3 Toluene 90 D
100-41-4 Ethylbenzene 150 D

m&p-Xylenes 570 D
95-47-6 o-Xylene 250 D
--

..

FORM I VOA . 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO,

NASBFF05WP015
Lab Name: EA LABORATORIES Report#: 982108

_L~ode~..~~~ ~~~ '. , ... Client: NEX.FUEL I Method: 4.2.17 SDG NO.: _

_ ~ (soillwater) WATER' Lab Sample 10: #9816529

Sample wVvol: 5.0 (g/mL) ML Lab File 10: VD4J4584.D

Level: (Iow/med)

% Moisture: not dec. o

Date Sampled: 12/10/98

Date Analyzed: '12/24/98

__...,..--_(uL)

1.0GC Column: DB-624
~......;...------

Soil Extract V'olurTuil:

10: 0.53 (mm) Dilution Factor:----
'-~---SoilAliquot Volume:---- (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

TPH-Gasoline Range

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA

5100 . E



.1A
. VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO;

Client: NEX FUEL I Method: 4.2.17
....;.,;,;;;.;.....;.---'-----

Lab Name: EA LABORATORIES

-- Lab Code: EA ENG

Report#: 982108
NASBFF05WP015DL -

SDG No.:----
-- Matnx:~sc5il/water) . -- -WATER -tab-Sample-II:>:-#9816529DL

Sample wtlvol: 5.0 (g/mL) ML Lab FilelD: VD4J4836.D

Level: . (Iow/med) Date Sampled: 12110/98

% Moisture: not dec. 0 Date Analyzed: 1/20/99

GC Column: DB-624 ID: 0.53 (mm) Dilution _Factor: 20.0

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

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

TPH-Gasoline Range 2900 D

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA

.-



---- ----

EPA SAMPLE NO.

_._FF_O_5_W_P_O_1_5----JI

1B
SEMIVOLATILE ORGANICSANALYSIS DATA-SHEET

Lab Name: EA LABS Contract: FUEL FAR
-==--:-.=.-~---------

Lab Code: EAENG Case No.: 982108 SAS No.: . SDG No.: 9816513

Matrix: (soil/water) WATER Lab Sample 10: 9816529

Sample wtlvol: 1000 (g/ml) ML Lab File 10: SX4M652F.D

Level: (Iow/med) LOW Date Received: 12/14/98

%.Moisture: decanted:(Y/N) N Date Extracted: 12/17/98

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 01/07/99

Injection Volume: 1.0 (uL) Dilution Factor: 1.0-----
GPC Cleanup: (Y/Nf - - N pH: 1.3---

.CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) -,-U_G~/L=---:-_ Q .

I ORO AS C10-28 EVEN 2400 E

FORM I SV-1 3/90



N.

pH: 1.3
---

18
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

% Moisture: decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

Injection Volume: 1.0 (uL)

GPC Cleanup: (Y/N) N

EPA SAMPLE NO.

I FF05WP015DL.
Lab Name: EA LABS Contract: FUEL FAR

--:-~----------

Lab Code: EAENG Case No.: 982108 SAS No.: SDG No.: 9816513

Matrix: (soil/water) WATER Lab Sample 10: 9816529DL

Sample wtlvol: . 1000 (g/ml) _M_L__ Lab File 10: SX4M660F.D

Level: (Iow/med) LOW Date Received: 12/14/98

Date Extracted: 12/17/98

Date Analyzed: 01/07/99

Dilution Factor: 4.0-----

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) -=U~G:..:...:/L=--__ Q

I ORO AS C10-28 EVEN 2700 D

FORM I SV-1 3/90·



1A
.VOLATILE ORGANICS ANALYSIS DATA SHEET

. EPA SAMPLE NO:

NASBFF05WP017

Client: FUEL FAR Method: 602..;....-----

Lab Name: EA LABORATORIES

_.o~:~_ EAENG _ _ __

Matrix: (soil/water) WATER

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

. 5.0 (g/mL) ML

Report#: 982108

SDG No.:----
Lab Sample ID: #9816531

Lab File 10: VB2A5527.D .

Date Sampled: 12/10/98

Date Analyzed: 12/23/98

GC Column: DB-624-------- 10: 0.53 (mm) --Dilution Factor:· 1.0

Soil Extract Volume: (uL)---...,.... Soil Aliquot Volume: ....:....- _ (uL)

CAS No. Compound
Concentration Units:·

(ug/L or ug/Kg) . ug/L Q

1634-04-4 Methyl t-Butyl Ether 9

71-43-2 Benzene 91
108-88-3 Toluene 290 E

100-41-4 Ethylbenzene 71
m&p-Xylenes 220 E

95-47-6 o-Xylene 82

FORM IVOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPASAMPLE NO.

NASBFF05WP0170L
Lab Name: EA LABORATORIES· Report#: 982108

Client: FUEL FAR Method: 602 SOG No.:
-~;::::==~= -----.-_. - -

Lab Code: EAENG

Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med) .

% Moisture: not dec.

WATER

5.0 (g/mL)- ML

o

Lab Sample 10: #9816531 OL

Lab File 10: VB2A5648.0

Date Sampled: 12/10/98

Date Analyzed: 12/30/98

- -----.---

5.0GC Column: OB-624
---~---

10: 0.53 (mm) :--{)i1ution Factor:----
Soil Extract Volume: (uL)-....,....--- Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

1634-04-4 Methyl t-Butyl Ether 25 0
71-43-2 Benzene 120 0
108-88-3 Toluene 450 0
100-41-4 Ethylbenzene 110 0

m&p-Xylenes 450 0

95-47-6 o-Xylene 150 0

FORM I VOA 3/90



1A
VOLATILE OR<3ANICS ANALYSIS DATA SHEE~

CLIENT SAMPLE NO.

NASBFF05WP017

SDG No.:----

982108. Report#:

Client: NEX FUEL I Method: 4.2.17
~;;.;...;.,,;-----

WATER Lab Sample 10: #9816531 - - _._--

5.0 (g/mL) ML Lab File 10: VD4J4586.D

Date Sampled: . 12/10/98

0 Date Analyzed: 12/24/98

10: 0.53 (mm) Dilution Factor: 1.0

(uL) . Soil Aliquot Volume: (uL)
- --- ~ -- ._._-

Concentration Units:
Compound (ug/L or ug/Kg)· ug/L Q

TPH-Gasoline Range 18000 E

CAS No.

GC Column: -=D:..;;B:....-6::.:2:....4~ _

Lab Name: EA LABORATORIES

•

. ode: EAENG

: (soil/water) .

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client: NEX FUEL I Method: 4.2.17-------

Lab Name: EA LABOAATORIES

Lab Code: EA ENG

Report#: 982108

CLIENT SAMPLE NO.

NASBFF05WP017DL

SDG No.:----

o
GC Column: ...::D;.,:;B;..;,-6;.,;;2;..;,4_. _

Matrix: (soil/water)

Sample wUvol:

Level: (Iow/med)

% Moisture:· not dec.

Soil Extract Volume:

WATER

_~.5~.0~_(g/mL)__M_L_

ID: 0.53 (mm)

____(uL)

Lab Sample ID: #9816531DL

Lab File ID: VD4J4842.D

Date Sampled: 12/10/98

Date Analyzed: 1/20/99

Dilution Factor: 100.0

Soil Aliquot Volume: _ (uL)

CAS No. Compound

TPH-Gasoline RanQe

Concentration Units:
(ug/L or ug/Kg) ug/L

8900

Q

D

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORMIVOA



pH: 1.3---

18
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

I,FF05WP017
Lab Name: .:=E.:-A:....::L=-A.:;:.S-'-S .,..----_ Contract: FUEL FAR ---J

Lab Code: EAENG Case No.: 982108 SASNo.: SDG No.: 9816513

Matrix: (soil/water) WATER Lab Sample ID: 9816531

Sample wtlvol: 1000 (g/ml) _M_L__ Lab File ID: SX4M654F.D,

Level: (Iow/med) LOW Date Received: 12/14/98'

% Moisture: decanted:(Y/N) N Date Extracted: 12/17/98

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 01/07/99

Injection Volume: 1.0, (uL) Dilution Factor: 1.0
-::------

GPCCleanup: (Y/N) N

CAS NO. COMPOUND

, ORO ASC10-28 EVEN

FORM I SV-1

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L'

15000

'Q

E

3/90



12/17/98

01/07/99

25.0

Date Received: 12/14/98

N

pH: 1.3
---

18
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

I FF05WP017DL.
Lab Name: EA LABS Contract: FUEL FAR .

..=:...--=-.=....:~--....:......,..-----

Lab Code: EAENG Case No.: 982108 SAS No.: SDG No.: 9816513

Matrix: (soil/water) WATER Lab Sample ID: 9816531DL

Sample wtlvol: 1000 (g/ml) _M_L__ Lab File ID: SX4M662F.D

Level: (Iow/med) _L_O_W__

% Moisture: decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

-Injection Volume: 1.0 (uL)

GPC Cleanup: (Y/N) N

CAS NO.

CONCENTRATION UNITS:

COMPOUND (ug/L or ug/Kg) UG/L----

I DRO AS C10-28 EVEN 16000

Q

D

FORMISV-1 3/90 .



1A
. - VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05MW008

WATER Lab Sample 10:#98166425

. Client: NEX FUEL Method: 601 . SOG No.:----

Lab Name: EA LABORATORIES

o. _eode: .~A ENG

Matrix: (soil/water)

Sample wVvol:

Level: (Iow/med)

% Moisture: not dec.

5.0 .(g/mL) -ML

o

Report#: 982101

Lab File 10: VB2A5457.0

Date Sampled: 12/9/98

Date Analyzed: 12/18/98

GC Column: OB-VRX------- 10: 0.53 (mm) 1.0

Soil Extract Volume: __----"-(uL) Soil Aliquot Volume:
-~--

(uL)

CAS No. Compound
Concentration Units:-

(ugiL or ug/Kg) - ugiL Q

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 2
100-41-4 Ethylbenzene 2

m&p-Xylenes 2
95-47-6 o-Xylene 1 U

.. _.

FORMIVOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

Lab Name: EA LABORATORIES Report#: 82101
NASBFF05MW008

Lab Code: EA ENG Client: NEX FUEL Method: .MAINE------ SDG No.:

Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

. % Moisture: not dec.

WATER

5.0' (g/mL) ML

o

Lab Sample ID: #9816425

Lab File ID: VD4J4541 .D

Date Sampled: 12/9/98'

Date Analyzed: 12/22/98

1.0GC Column: DB-624------- ID: 0.53 (mm) Dilution Factor:----
. Soil Extract Volume:

CAS No.

___(uL)

Compound
Concentration Units:

(uglL or uglKg) uglL Q.

(uL)

TPH-Gasoline Range 14

-- -

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORM I VOA



I
05MW008

EPA SAMPLE NO.

pH:

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: EA LABS Contract: FUEL FAR---'------------'-
Lab Code: EAENG Case No.: 982101 SAS No.: . SDG No.: 9816416

- Matrix: (soil/water) WATER Lab Sample ID: 9816425

Sample wtlvol: 1000 (g/ml) _M.:..=L=----_ Lab File ID: SX4M608F.D

Level: (Iow/med) LOW Date Received: 12/09/98

% Moisture: decanted:(Y/N) N Date Extracted: 12/15/98

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 01/01/99

Injection Volume: 1.0 (uL) Dilution Factor: 1.0-----

GPC Cleanup: (Y/N) N

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) -"U.:..=G-'-.:/L=----__ Q

I DRO ASC10-28 EVEN 87

FORM I SV-1 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05MW003
Lab Name: EA LABORATORIES Report#: 982101

Lab Code: EA ENG Client: NEX FUEL Method: 601 SDG No.:----
Matrix:· (soil/water) WATER Lab Sample 10: #98166420

Sample wtlvol: .

Level: (Iow/med)

% Moisture: not dec..

5.0 . (g/mL) ML

o

Lab File 10: VB2A5452.D

Date Sampled: 12/8/98

Date Analyzed: 12/17/98

GC·Column: DB-VRX------- 10: 0.53 (mm) 1.0

Soil Extract Volume: ___(uL) Soil Aliquot Volume:
---'-'----

(uL)

CAS No. Compound
Concentration Units:

(uglL or ug/Kg) uglL Q

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 3
100-41-4 Ethylbenzene 1 U

m&p-Xylenes .2
95-47-6 o-Xylene 2

FORMIVOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05MW003 .
lab Name: EA LABORATORIES Report#: 82101·

Client: NEX FUEL Method: MAINE------_
Code: EA ENG

rix: (~oil/water)

Sample wt/vol:

level: (Iow/med)

% Moisture: not dec.

WATER

5.0 (glml) ML

o

. SDG No.:

Lab Sample 10: #9816420

lab File 10: VD4J4534.D

Date Sampled: 12/8/98

Date Analyzed: 12/22/98

_ GC Column: DB:-624 .------- 10: 0.53. (mm) 1.0

Soil Extract Volume:

CAS No.

___(uL)

Compound
Concentration Units:

(uglL or uglKg) ug/L a

(ul)

TPH-Gasoline Range

Y: fuel pattern Z: single compound and/or non-fuel pattern .

FORMIVOA

19



.•.~

EPA SAMPLE NO.

__O_5_M_W_O_O_3__1

N

pH:

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

% Moisture: decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

Lab Name: EA LABS Contract: FUEL FAR------------
LabGoCls;-.- EAENG .. - -.. -Case~N6_:_:9-82101 SASNo,: - . SDG No.: 9816416 --

Matrix: (soil/water) WATER Lab Sample ID: 9816420

Sample wtlvol: 1000 (g/ml) _M_Lc-.__ Lab File ID: SX4M603F.D

Level: (Iow/med) LOW Date Received: 12/09/98

Date Extracted: 12/15/98

Date Analyzed: 01/01/99

Dilution Factor: 1.0
-----

InjectionVolume:__~(uL)

GPC Cleanup: (Y/N) N

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L
----

Q

I DRO AS C1 0-28 EVEN 99

FORM I SV~1 . 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05MW002
Lab Name: EA LABORATORIES Report#: 982101

.q<;l~:.~~.EA ENG . ~QUE:l~:.NEX FUE'=._~~t~od: 601 .. SDG No.:= _

Matrix: (soil/water) WATER Lab Sample 10: #98166419

Sample wt!vol:

Level: (Iow/med)

% Moisture: not dec.

5.0 (glmL) ML

o

Lab File 10: VB2A5451.D

Date Sampled: 12/8/98

Date Analyzed: 12/17/98

GC Column: DB-VRX .- ..,........,,,........,,,=--~~-:---
10: 0.53 (mm) 1.0

Soil Extract Volume: (uL)---- Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentration Units:

. (ug/L or ug/Kg) . ug/L a
1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 3
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 2
95-47-6 o-Xylene 2

.

FORM 1VOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client: NEX FUEL Method: . MAINE

, Lab Name: EA LABORATORIES

Lab Code: EA ENG

Report#: 82101

CLIENT SAMPLE NO.

NASBFF05MW002

SDG No.:
- -.---~--------, -~

Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

WATER

·5.0 (g/mL) ML

o

Lab Sample 10: #9816419

Lab File 10: VD4J4533.D

Date Sampled: 12/8/98

Date Analyzed: 12/22/98

1.0 .GC Column: DB-624------- 10: 0.53 (mm) Dilution Factor:----
Soil Extract Volume:

CAS No.

___(uL)

Compound
Concentration Units:

(uglL or uglKg) uglL Q

(uL)

TPH-Gasoline Range 16

- --

Y: fuel pattern Z: single compound and/or non-fuel pattern

FORM I VOA



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

05MW002

Lab Sample 10: 9816.419

Lab File 10: SX4M600F.D

Date Received:. 12/09/98

N Date Extracted: 12/15/98

Date Analyzed: 01/01/99

Dilution Factor: 1.0.- . --.

Lab Name: EA LABS . Contract: FUEL FAR--"---------------'
,-Lab.Code: _E~ENG ~ C~_secNo.~=982101~:.SAS·No.: __:._-=--:SD.G_No.:_:::9816416

Matrix: (soil/water) WATER

Sample wtlvol: 1000 (g/ml) ML
~--

Level: (Iow/med) _L_O_W__

% Moisture: decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

-. __. IDje_ctiqn Yolurn.Eil: 1.0 (uL)

GPC Cleanup: (Y/N) N· pH: 1,71

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) -"U-=.G_/L---,--__ Q

I ORO AS C10-28 EVEN------- 150

---------

FORM I SV-1 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

NASBFF05MW004
Lab Name: EA LABORATORIES Report#: 982101

Lab Code: EA ENG

Matrix: (soil/water)

Sample wtlvol:

Level: (Iow/med)

% Moisture: not dec.

GC Column: DB-VRX

Client: NEX FUEL Method: 601

WATER

5.0 . (g/mL) ML

o

10: 0.53 (mm)

SDG No.:

Lab Sample 10: #98166421

Lab File 10: VB2A5453.D

Date Sampled: 12/8/98

Date Analyzed: 12/17/98

1.0

--'" ... '

Soil Extract Volume: ___(uL} Soil Aliquot Volume:---- (uL)

.CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/L Q

1634-04-4 Methyl t-Butyl Ether 1 U
71-43-2 Benzene 1 U
108-88-3 Toluene 3
100-41-4 Ethylbenzene 1 U

m&p-Xylenes 2
95-47-6 o-Xylene 1 U

FORM I VOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

NASBFF05MW004
Lab Name: EA LABORATORIES

'.Od~:. EA ENG

"-:Mitrix:(soil/water) WATER

Oate Sampled:· 12/8/98

Oate Analyzed: 12/22/98

5.0 (g/mL) .ML

Lab Sample 10: #9816421

Lab File ID:V04J4535.0

·SOG No.:
-~--

Report#: 82101------
Client: NEX FUEL Method: MAINE------'--

o% Moisture: not dec.

Sample wtlvol:

Level: (Iow/med)

.. ·GC"Column: OB-624------- 10: 0.53 (mm) 1.0 ..

Soil Extract Volume: ___(uL) Soil Aliquot Volume:---- (uL)

CAS No. Compound
Concentration Units:

.. (ug/L or ug/Kg) ug/L. . Q

TPH-Gasoline Range 14

.. ... - ,- ~

.

"

Y: fuelpattern Z: single compound and/or non-fuel pattern

FORM I VOA



,--_O_5_M_W_O_O_4__1

r
1B EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

pH: .l.'?

CAS NO. COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) _U_G_/L_~_ Q

L--~~ -,--=-D,--"RO=--=-.A=S-=C,--,1-=-0--=2-=-8-=E-=-V=EN'-'----_--'- -----=8~~

FORM I SV-1 3/90
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