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1.0  INTRODUCTION 
 
Foster Wheeler Environmental Corporation (Foster Wheeler Environmental) was contracted by 
Engineering Field Activity Northeast to design, construct and operate bioslurper units for Site 
16F at Naval Weapons Station (NWS) Earle located in Colts Neck, New Jersey.  This System 
Operational Report is being submitted to satisfy the post-construction submittal requirements in 
paragraph 1.2.1, Pre-Post Construction Documentation of the Statement of Services for Contract 
Task Order No. 0049 under Remedial Action Contract No. N62472-99-D-0032.   
 
This report summarizes the ongoing bioslurper operations at Site 16F at the Naval Weapons 
Station-Earle facility.  The report summarizes the product recovered, groundwater treated, and 
the analytical results of the air and effluent discharges from the bioslurper systems.  The 
operation period was from December 1, 2002 through February 28, 2003; however the recovery 
numbers for the entire operational time (February 1998 through February 2003) are summarized 
in this report. 
 
Bioslurper Unit No. 1 (located adjacent to Building C-16) normally recovers product from the 
following product extraction wells: 16MW-13, 16MW-14, 16MW-15, 16MW-04, 16MW-25, 
16MW-26, 16MW-27 and vapor extraction wells: 16MW-22 and 16MW-23.  Bioslurper Unit 
No. 2 (located north of Building C-50) normally extracts from 16MW-20, 16MW-16, 
C17/20MW-07, 16MW-17 and 16MW-19.   
 
2.0 PROJECT LOCATION AND DESCRIPTION 
 
NWS-Earle is located in east-central Monmouth County in the town of Colts Neck, New Jersey 
as depicted in Figure 2-1.  Site 16F is located in the north-central portion of NWS-Earle.  The 
areas addressed with the bioslurper remediation system at Site 16F are the light non-aqueous 
phase liquid (LNAPL) plume southeast of Building C-16, the small LNAPL plume northwest of 
Building C-50, and a former gas station west of Building C-18. 
 
An underground fuel line located in the area north of Building C-19 was used to transport diesel 
fuel from an underground storage tank (UST) located at the northeast corner of Building C-18 to 
a dispensing station north of Building C-50.  A leak in the fuel line was discovered in 1977.  All 
of the former USTs were removed from the former gas station in 1998.  Part of the former 
underground diesel transfer line is still in place. 
 
2.1 PREVIOUS INVESTIGATIONS 
 
Between June and October of 1995, Brown and Root Environmental conducted a Remedial 
Investigation (RI) at Site 16F.  The RI Report concluded that hydrocarbons detected in the 
subsurface impacted the groundwater.  The groundwater contamination (primarily volatile 
organics and fuel constituents) is associated with a free-phase LNAPL layer.  This floating 
product is the source of organics in the groundwater.   
 
In 1995, the Navy conducted an investigation at Site 16F using a Site Characterization and 
Analysis Penetrometer System (SCAPS).  SCAPS is a field screening technique, which detects 
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polynuclear aromatic hydrocarbon (PAH) compounds using a Laser Induced Fluorescence (LIF) 
system.  The LIF is quantitative to a known matrix with a known contaminant.  A soil sample 
collected at the site was used to calibrate the LIF using diesel fuel marine.  The fluorescent 
mapping, obtained from the push samples, was used to gain a better understanding of the 
contaminant distribution.  Twenty nine (29) SCAPS borings were completed in the area between 
Building C-16 and C-50.  
 
The free-phase plume to the south and east of Building C-16 is suspected to have been the result 
of the leaking former underground diesel fuel line.  As evidenced by laboratory analytical results 
of groundwater samples, there is also some residual gasoline contamination associated with the 
plume near Building C-16. 
 
The free-phase plume north of Building C-50 is suspected to have been the result of minor spills 
at a former diesel dispensing station located between the railroad tracks, north of Building C-50. 
 
2.2 GEOLOGY 
 
Site 16F is located within the Outer Coastal Plain of the Atlantic Coastal Plain Physiographic 
Province, approximately nine miles inland from the Atlantic Ocean.  The site is relatively flat 
with most of the topographic relief being the drainage swales located between the railroad tracks.  
According to regional mapping, the site is located on an outcropping of the Vincentown 
Formation and upper colluvium.  The upper colluvium, where present, is shallow and consists of 
massive sand and silty sand, which may contain quartz or ironstone pebbles.  The Vincentown 
Formation consists of grey and green gluaconitic, fine to coarse-grained sand with silt. 
 
According to the information obtained from the well installation logs and the SCAPS 
Investigation, the soil underlying the site is composed of fine to medium grained sand and silty 
sand.  
 
3.0 BIOSLURPER OBJECTIVES AND PLUME CHARACTERISTICS  
 
The objectives of the bioslurper systems operations are to conduct remedial operations in three 
separate areas: 1) the main free-phase plume located south and southeast of Building C-16; 2) a 
smaller free-phase plume northwest of Building C-50; and 3) the residual soil contamination 
associated with the former gas station site west of Building C-18. 
 
The diesel fuel spills would have started out as free product or free phase oil.  This phase is 
initially very mobile, and migrates downward through the unsaturated (vadose) zone due to 
gravitational forces until either the water table or a stratigraphic barrier is encountered.  The 
viscosity of the light non-aqueous phase liquid (LNAPL), the groundwater gradient, and the 
permeability of the aquifer media control the rate of free product migration.  A “smear zone” 
develops when the mobile LNAPL is smeared vertically through seasonal fluctuations in the 
water table.  Once the smear zone develops, a portion of the LNAPL exists as a discontinuous 
non-wetting liquid phase (residual) that is relatively immobile except at seasonal low water table.  
An increased smear zone reduces the volume of the remaining mobile free-phase oil.   
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Based on previous data gathered from water level measurements obtained in the recovery wells, 
the elevations in the wells vary as much as 3.9 to 7.29-feet below grade, with the average 
groundwater fluctuation of 5.79-feet in a well.  That means that the free-phase product is being 
smeared vertically across a smear zone of almost 6-feet.  The main free product plume is located 
to the east and south of Building C-16.  The free-phase plume area is overlain by drainage 
ditches and railroad tracks.  Due to the topographic depressions of the drainage ditches, and the 
permeability of the ballast associated with the railroad tracks, the localized groundwater table is 
subject to excessive water table fluctuations from rain events, which cause an increase in the 
vertical distribution of the oil across the smear zone.  According to Peargin, Ireland, and 
Stephenson (1997), the larger percentages of LNAPL occur within the smear zone versus the 
vadose zone. 
 
As depicted in the latest product thickness maps (Figures 5-1 through 5-3) the majority of 
remaining oil is located in the southwest portion of the free-phase plume near former Building C-
16.  The concentration of the free-phase LNAPL appears to be underlying the parking lot area 
south of former Building C-16.  Free-phase LNAPL is also concentrated east of former Building 
C-16, in the area between the railroad tracks.  Based on the present location of the wells, the 
western extent of the free-phase plume cannot be completely defined.  The estimated boundaries 
of the free-phase plume generated from the SCAPS Investigation (dashed line in figures) have 
been used to define the original free-phase plume boundary.  Current data shows that the extent 
of the LNAPL plume has decreased significantly with treatment overtime. 
 
The extent of the free-phase plume located north of Building C-50 has not been verified with 
additional wells.  The free-phase boundary depicted is based on the SCAPS Investigation.  One 
extraction well (16MW-20) is being used to extract product from the central portion of the 
suspected plume.  While extraction well 16MW-20 has consistently recovered free-phase oil, the 
oil thickness in the well is minimal.  Measurements from an extraction well located at the 
hydraulically downgradient edge of the suspected free-phase plume north of Building C-50 have 
not detected any free-phase oil.     
 
The soil contamination associated with the former gas station site was from previously removed 
USTs.  There is no free-phase oil present in the former gas station area.  Two bioventing wells 
are situated in this area to aid in remediating the vadose zone soils. 
 
4.0 BIOSLURPER SYSTEM OPERATION 
 
The bioslurper systems are designed to de-water the smear zone and remove LNAPL through 
drainage, volatilization, and biodegradation.   The high vacuum of the bioslurper system extracts 
LNAPL from the pore spaces where it was formerly held by capillary tension.  Typically, a 
vacuum pressure of 2.1 to 4.6 inches of Hg is applied to each well.  The velocity in the drop tube 
must be sufficient to lift water as an entrained fluid. 
 
Unit No. 1, located adjacent to Building C-16, was operated utilizing seven product recovery 
wells (16MW-13, 16MW-04, 16MW-14, 16MW-15, 16MW-25, 16MW-26 and 16MW-27), and 
two bioventing wells (16MW-22 and 16MW-23).  The product recovery wells were operated at a 
vacuum of approximately 5 to 8 inches of mercury, with the one-inch diameter drop tube set 
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immediately above the product level in the well.  The bioventing wells were operated at a 
vacuum of 2 to 3 inches of mercury, and the one-inch diameter drop tube was placed several feet 
above the water table to minimize any water withdraw.  
 
Unit No. 2, located north of Building C-50, was operated utilizing five product recovery wells 
(16MW-16, 16MW-17, 16MW-19, C17/20MW-07, and 16MW-20).  The product recovery wells 
were operated at a vacuum of approximately 5 to 8 inches of mercury, with the one-inch 
diameter drop tube set right above the product level in the well.  The pipe connections to Unit 
No. 2 were configured in order to allow extraction from the wells on the outer edge of the free-
phase plume east of Building C-16, and the one recovery well north of Building C-50.  The 
product thickness and product recovery rates of the wells were significantly less than the 
recovery wells connected to Unit No. 1; therefore Unit No. 2 was operated for a lesser amount of 
time. 
 
5.0 OPERATIONS AND DIFFICULTIES ENCOUNTERED 
 
The bioslurper units consist of two self-contained 8 ft. by 40 ft. by 8 ft high refurbished cargo 
boxes that house the bioslurper pumps, process equipment, and groundwater treatment units.  
The turnkey units are connected to the recovery wells via underground piping.  Bioslurper Unit 
No. 1 is equipped with a vapor-phase knock out tank and vapor-phase activated carbon drums to 
treat the air discharge to comply with the NJDEP Air Discharge Permit.  Unit No. 1 requires air 
treatment because of the suspected gasoline component of the LNAPL plume in the area around 
Building C-16.  The air discharge from Bioslurper No. 2 does not require treatment prior to 
discharge because of the lower concentrations of volatile organics. 
 
This section discusses the monthly operation of the units during this reporting period and any 
problems that were encountered.  Appendix A contains graphs depicting the operational times 
and groundwater and oil extracted on a monthly basis. 
 
DECEMBER 2002 
 
Operations and maintenance during December 2002 were limited for both Bioslurpers No. 1 and 
No. 2.  Both bioslurper units experienced significant down time due to operational difficulties.  
Bioslurper Unit No. 1 was operated for a total of 6 hours in December 2002.  The total amount of 
groundwater extracted in December was approximately 7,694 gallons, with approximately 6.8 
gallons of free-phase oil removed.  Bioslurper Unit No. 2 operated for a total of 13 hours, 
extracted approximately 4,772 gallons of groundwater.  Bioslurper Unit No. 2 produced a 9 
gallons of free-phase oil.  Appendix A provides a graphical representation of the amount of 
oil/groundwater extracted, and the operations hours for each unit.  
 
The threads on the top of the fiberglass groundwater treatment vessels for Unit No. 1 and 
No. 2 showed significant wear.  Some vessels were not able to maintain the pressure for 
which they were designed.  New clay vessels were ordered for Bioslurper Unit No. 1.  
There were delays at the manufacturing facility and problems with the shipping of the 
tanks.  Both units were operated intermittently, and only when a Foster Wheeler 
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employee was on site.  The old vessels were replaced when the new vessels were finally 
received at the end of December.   
 
JANUARY 2003 
 
Operations and maintenance during January were fairly normal for Bioslurper Units No. 1 and 
No. 2.  Bioslurper Unit No. 1 was operated for a total of 60.5 hours in January 2003.  The total 
amount of groundwater extracted in January was approximately 22,799 gallons, with 
approximately 10 gallons of free-phase oil removed.  Bioslurper Unit No. 2 was operated for a 
total of 126 hours in January 2003.  The total amount of groundwater treated through the system 
was 10,546 gallons, with approximately 0.5 gallons of free-phase oil removed.  Appendix A 
provides a graphical representation of the amount of oil/groundwater extracted, and the 
operations hours for each unit. 
 
On January 14, 2003, Unit No. 1 experienced a shut-down because of the oil/water 
separator “high level” alarm.  Inspection indicated that a thermal overload caused the 
O/W separator pump to trip.  The O/W separator pump seal had failed, and water entered 
the pump housing.  This caused the motor windings to short to ground.  The pump was 
removed and sent to a pump vendor for rebuilding/repair.  The motor was re-installed on 
January 21 and 22, 2003.  Operations returned to normal.  There was no evidence of a 
release. 
 
Unit No. 2 showed a very low effluent volume on January 21, 2003.  Inspection of the system 
indicated that the effluent discharge was frozen where the effluent piping enters the ground for 
injection to groundwater.  Temperatures were well below freezing for several days.  Additional 
heat tracing was added to thaw the piping, then left in place with additional insulation to prevent 
freezing.  However, the effluent discharge was still blocked, possibly below ground where the 
piping could not be heat traced.  Operation of Unit No. 2 was discontinued until warmer 
temperatures allowed operation of the unit. 
 
FEBRUARY 2003 
 
There were no major maintenance problems during February 2003 for both Bioslurper Units No. 
1 and No. 2; however adverse weather had an impact on system operations.  Bioslurper Unit No. 
1 was operated for a total of 67.5 hours in February 2003.  The total amount of groundwater 
extracted in February was approximately 28,656 gallons, with approximately 5.2 gallons of free-
phase oil removed.  Bioslurper Unit No. 2 operated for a total of 67 hours, extracted 
approximately 1,614 gallons of groundwater and approximately 0.52 gallons of free-phase oil.  
Appendix A provides a graphical representation of the amount of oil/groundwater extracted, and 
the operations hours for each unit.  
 
Both bioslurper units were not operated from February 15 to 25, 2003 due to deep snow 
which hindered access to and inspection of outdoor components of the systems.  It also 
appeared that Bioslurper Unit No. 2 still had a blockage in the piping system, so the 
pumping rate was lowered to ensure that the unit could adequately treat the groundwater.  
Also, the systems were not run because the large volume of snow melt and rain.  The 
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systems operate much less efficiently when the ground is saturated with surface water.  
Operations will resumed when ground conditions became conducive to efficient system 
operations. 
 
5.1 EVALUATION OF SITE CONDITIONS 
 
Water level and product thickness measurements are obtained periodically to establish product 
thickness isopleths.  Appendix B contains graphs and tables depicting the depth to product and 
depth to water in individual extraction wells.  As demonstrated by Figures 5-1 through 5-3, it 
appears that the systems’ operations have caused product thickness and the size of the plume to 
remain consistent.  Past data has also shown that the product thickness and plume size have 
reduced significantly over the operational history of the groundwater treatment.  The product 
thickness isopleths are based on the corrected thickness, adjusted for exaggeration measured in 
the well.  Appendix B provides a tabular and graphical representation of the adjusted water levels 
and product thickness in the extraction wells.  As demonstrated by the graphs in Appendix B, the 
water table elevations have increased as groundwater rebounds from the effects of the drought 
like conditions which occurred during the early part of 2002.  It should be noted that the most 
effective product recovery occurs when the water table elevations are lower than normal, thus 
exposing any trapped product below the water table (smear zone).  The current product thickness 
data confirms that the main portion of the product plume is underlying the southeastern corner of 
Building C-16.  
 
5.2 PRODUCT RECOVERY DATA 
 
Table 1 summarizes the amount of free-phase oil recovered from the Bioslurper Extraction Units.  
Appendix A provides a graphical representation of the amount of oil/groundwater extracted and 
the operational hours for each Unit.  Table 2 summarizes the groundwater extracted/treated to 
date.  Table 3 summarizes the volume of total petroleum hydrocarbons (TPH) removed via the 
groundwater treatment component of bioslurper systems.  The TPH removal rate for the 
groundwater discharges was calculated using laboratory analytical data and the volume of water 
processed. 
 
The product recovery operations from December 2002 through February 2003 have been 
somewhat inconsistent due to operational and maintenance difficulties.  Both units recovered 
lower volumes of oil because of limited operations due to maintenance requirements in 
December 2002 and system shut-downs due to adverse weather in February 2003.  
 
6.0 EFFLUENT AND AIR ANALYSIS 
 
6.1 AIR ANALYSIS 
 
The air discharges from the bioslurper units are routinely sampled to ensure discharges are in 
compliance with the NJDEP air discharge permit.  The air discharge is sampled for total VOCs 
(including benzene).  Appendix C summarizes the analytical results of the air discharge samples 
and the permit limits.  Appendix C also contains the laboratory analytical results of the air 
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samples.  As indicated by the analytical results, both bioslurper units are operating within the 
permit requirements established for air discharge. 
 
It should be noted that vinyl chloride was detected at concentrations ranging from of 0.004 to 0.1 
ppm(v) in the Bioslurper Unit No. 2 air discharge samples collected in January and February 
2003.  Vinyl chloride was first detected at a concentration of 0.5 ppm(v) in the August 2002 
Bioslurper Unit No. 2 air discharge sample.  Vinyl chloride was not detected in Bioslurper Unit 
No. 1 air discharge samples.  Vinyl chloride, when found in groundwater, may be a result of 
either a release of the actual compound, or the chemical break-down of poly-vinylchloride (PVC) 
or other chlorinated solvents (trichloroethene, trichloroethane, tetrachloroethene, etc). 
 
Based on past historical and analytical data, contamination from vinyl chloride or other 
chlorinated solvents was not anticipated in this area of the site.  It is not known if the vinyl 
chloride is the result of historical site activities.  After the first unanticipated detection of vinyl 
chloride, it was surmised that the vinyl chloride may have been an anomaly due to field or 
analytical contamination or error.  However, data from the three quarters of sampling events 
indicate that the presence of vinyl chloride may be attributed to site contamination.  
 
Vinyl chloride was included in the monthly air emission calculations in order to determine that 
the total VOCs emissions were below the permitted emission of 0.035 lbs/hour.  The total VOC 
emissions, including vinyl chloride, for each month were below the permit emission limit.  The 
calculated values are included in Appendix C. 
 
6.2 EFFLUENT ANALYSIS 
 
The effluent from Bioslurper Unit No.1 is processed through one bag filter (equipped with a 75-
micron filter), three modified bentonite clay vessels (operating in series), and two liquid-phase 
granular activated carbon vessels (operating in series).  The bag filter removes particulates 
(mainly precipitated iron), the clay units remove the higher molecular weight volatile organic 
compounds (VOCs) and TPH, and the activated carbon removes the remaining VOC and TPH 
compounds.  The effluent from Bioslurper Unit No. 2 is processed in the same manner, except 
that only two bentonite vessels in series are used instead of three.  Unit No. 2 is configured in 
this manner because of the lower TPH concentrations of the effluent. 
 
The groundwater effluent from the bioslurper units is routinely sampled to ensure the discharges 
are in compliance with the requirements set forth by the Naval Weapons Station-Earle Sewer 
Treatment Plant (< 10 ppm TPH).  
 
Table 4 summarizes the TPH results of the effluent samples.  Appendix D contains the laboratory 
analytical results of the effluent samples.  As demonstrated by the laboratory analytical results, 
all effluent discharged (after treatment) to the NWS-Earle Sewer Treatment Plant contained TPH 
concentrations less than 10 ppm. 
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7.0 CONCLUSIONS 
 
The bioslurper units continued to operate within the design limits with some operational and 
maintenance problems.  The bioslurper units were operated at a vacuum of approximately 25  
inches of mercury.  A vacuum of between 3 to 5 inches of mercury was applied to each 
extraction well.  As demonstrated by the analytical results of air and effluent discharge samples, 
the system was adequately treating the air and effluent to the limits established by the NJDEP 
Air Discharge Permit and the restrictions of the NWS-Earle Sewer Treatment Plant.   
 
The source(s) of the vinyl chloride in the air discharge of Bioslurper Unit No. 2 is not presently 
known.  Future air discharge samples will be evaluated to determine if the vinyl chloride (and 
potentially other chlorinated solvents) exhibit a trend of increase, decrease, or stability.  No 
groundwater samples have been collected to determine if the source of the chlorinated solvents in 
the air vapor is from the groundwater.  Analysis of groundwater may help to identify a source of 
the contaminants.  It was recommended in the previous O&M report that groundwater samples 
be collected from representative upgradient monitoring wells to determine if the vinyl chloride is 
migrating from an upgradient source.  An upgradient source is currently suspected because the 
compounds have not been detected previously; they may have migrated into the plume area 
following the flow path of the groundwater.  A groundwater sample will be collected from well 
16MW-20 and well 16MW-25 in March 2003.  These two wells have been selected because they 
are the two most upgradient wells that contribute water and product to Bioslurper Unit No. 2.  
The samples will be analyzed for VOCs.  Analytical results will be compared against the New 
Jersey Groundwater Quality Standards.  All groundwater generated during the sample collection 
(decontamination and purge water) will be treated through the bioslurper system.   
 
The effluent of both bioslurper systems is discharged to the NWS-Earle Sewer Treatment Plant.  
Based on agreements with NWS-Earle prior to the start-up of the systems, the effluent discharge 
from the systems was to meet the NJPDES Discharge Permit criteria for their discharge.  The 
effluent discharge has met the applicable discharge criteria of 10 ppm total petroleum 
hydrocarbons (TPH). 
 
As demonstrated by the historical product thickness isopleths generated with site data, there has 
been a stabilization in product thickness and the LNAPL plume boundary south and east of 
former Building C-16.  Product thickness is negligible in wells north of Building C-50.  Data 
shows that product recoveries from December 2002 through February 2003 have been somewhat 
inconsistent due to operational and maintenance difficulties.  Both units recovered lower 
volumes of oil because of limited operations due to maintenance requirements in December 2002 
and system shut-downs due to adverse weather in February 2003.  However, the systems are still 
recovering substantial amounts of product even though the volume of measurable free-product in 
the groundwater has decreased significantly during the operational history of the bioslurpers. 
 
It is anticipated that product recovery rates will decrease as the systems continue to remove 
product from the groundwater.  This is due to the decrease in the amount of free product that is in 
the wells and therefore recoverable by the treatment systems.  The decreased product recoveries  
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over the history of treatment are demonstrated by the existing historical recovery data.  The 
decreased product recoveries over time is not a result of the system becoming less effective, but 
a function of diminished returns based upon the lessening availability of free product.   
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TABLE 1
NAVAL WEAPONS STATION-EARLE

BIOSLURPER UNITS
FREE-PHASE OIL EXTRACTION TO DATE

 Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1  400 375 275 300 ND ND 225 250 250 140 225 2440.0

Bioslurper System #2 25 50 50 20 ND ND 55 30 40 20 30 320.0

Total 425 425 325 320  280 280 290 160 255 2760.0

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 220 50 125 65 ND ND ND 34 ND ND 66 ND 560.0

Bioslurper System #2 20 15 15 10 ND ND ND 14 ND ND 14 ND 88.0

Total 240 65 140 75 48 80 648.0

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 30 60 78 57 10 15 32 43 57 55 33 32 502.0

Bioslurper System #2 ND ND ND ND ND 24 1 5 4 0 ND 0 34.0

Total 30 60 78 57 10 39 33 48 61 55 33 32 536.0

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 31 45 35 ND ND ND 14 48 30 15 30 10 258.0

Bioslurper System #2 ND 4.5 4.5 ND ND ND 2 4 0.5 0 15.5

Total 31 49.5 39.5 0 0 0 14 48 32 19 30.5 10 273.5

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 52 21 11 16 34 62 53 87 16 10 17 7 386.0

Bioslurper System #2 6 0.5 0.5 5 2 6 2 5 0 0 4 9 40.0

Total 58 21.5 11.5 21 36 68 55 92 16 10 21 16 426.0

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 50.8 5.2 56.0

Bioslurper System #2 0.5 0.5 1.0

Total 51.3 5.7 57.0

Notes: Total Oil extracted to date (g): 4700.5
ND - no data due to system not in operation

2003 Free-Phase Oil Extracted (gallons)

2002 Free-Phase Oil Extracted (gallons)

1998 Free-Phase Oil Extracted (gallons)

1999 Free-Phase Oil Extracted (gallons)

2000 Free-Phase Oil Extracted (gallons)

2001 Free-Phase Oil Extracted (gallons)



TABLE 2
NAVAL WEAPONS STATION-EARLE

BIOSLURPER UNITS
GROUNDWATER EXTRACTION TO DATE

 Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1  2675 26,169 23898 12799 ND ND 16498 34612 29974 20503 40611 207739

Bioslurper System #2 5282 20,586 22607 6584 ND ND 13537 14451 27850 16196 9141 136234

Total 7957 46755 46505 19383  30035 49063 57824 36699 49752 343973

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 35078 6536 49834 40889 ND ND ND 7321 ND ND ND ND 139658

Bioslurper System #2 8843 536 12956  ND ND ND  ND ND ND ND 22335

Total 43921 7072 62790 40889 ND ND ND 7321 ND ND ND ND 161993

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 3393 4618 9842 10945 2764 14112 19758 23298 36900 31669 27785 30231 215315

Bioslurper System #2 ND ND ND ND ND 2976 5549 17704 21156 21588 ND 20848 89821

Total 3393 4618 9842 10945 2764 17088 25307 41002 58056 53257 27785 51079 305136

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 25897 30981 33832 ND ND ND 2812 12136 7669 1665 4635 3080 122707

Bioslurper System #2 ND 15852 19914 ND ND ND 2967 6814 1277 345 47169

Total 25897 46833 53746 ND ND ND 2812 12136 10636 8479 5912 3425 169876

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 13137 9292 16151 12749 24926 19641 24875 31129 10390 19562 4854 7694 194400

Bioslurper System #2 1095 1224 5726 7639 7727 6464 5362 5977 289 0 4771 4772 51046

Total 14232 10516 21877 20388 32653 26105 30237 37106 10679 19562 9625 12466 245446

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 22799 28656 51455

Bioslurper System #2 10546 1614 12160

Total 33345 30270 63615

Total Groundwater Extracted to Date = 1,290,039

2003 Groundwater Extracted (gallons)

2002 Groundwater Extracted (gallons)

1998 Groundwater Extracted (gallons)

1999 Groundwater Extracted (gallons)

2000 Groundwater Extracted (gallons)

2001 Groundwater Extracted (gallons)



TABLE 3
NAVAL WEAPONS STATION-EARLE

BIOSLURPER UNITS
TOTAL PETROLEUM HYDROCARBON (TPH)

REMOVED VIA GROUNDWATER TREATMENT

 Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1  60.75 125.14 306.42 135.56 ND ND 47.30 ND 175.99 179.16 192.96 1223.28

Bioslurper System #2 4.25 14.17 32.40 9.61 ND ND ND 13.99 2.37 4.26 11.48 92.53

Total 65.00 139.31 338.82 145.17 ND ND 47.30 13.99 178.36 183.42 204.44 1315.81

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 60.48 56.18 394.28 285.29 ND ND ND ND ND ND 0.29 ND 796.52

Bioslurper System #2 3.84 0.21 29.30 15.20 ND ND ND ND ND ND 0.01 ND 48.56

Total 64.32 56.39 423.58 300.49 ND ND ND ND ND ND 0.30 ND 845.08

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 8.58 ND 17.20 30.99 ND 31.80 18.14 ND 95.47 160.86 92.04 327.49 782.56

Bioslurper System #2 0.01 ND ND ND ND 0.11 0.40 ND 2.63 37.55 ND 21.71 62.40

Total 8.59 ND 17.20 30.99 ND 31.91 18.53 ND 98.10 198.40 92.04 349.20 844.96

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 34.31 45.04 50.54 ND ND ND 0.07 52.80 2.61 2.25 2.97 10.82 201.42

Bioslurper System #2 ND 8.59 59.43 ND ND ND ND ND 1.12 3.73 0.13 0.01 73.01

Total 34.31 53.63 109.97 0.07 52.80 3.73 5.98 3.10 10.83 274.42

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 40.35 21.35 13.51 35.86 21.58 7.60 581.16 73.62 68.41 19.99 2.27 22.60 908.30

Bioslurper System #2 2.40 0.18 4.68 0.75 5.08 1.60 2.77 1.13 0.02 ND 1.43 3.54 23.58

Total 42.75 21.53 18.19 36.61 26.66 9.20 583.93 74.75 68.43 19.99 3.70 26.14 931.88

Year
Jan. Feb. March April May June July August Sep. Oct. Nov. Dec. Total

Bioslurper System #1 95.99 135.13 231.12

Bioslurper System #2 ND 0.28 0.28

Total 95.99 135.41 231.40

4443.56
Notes:

ND - no data due to system not inoperation

Pounds of TPH: Influent - effluent concentration (mg/l) x 3.785 l/gal x 0.001 g/mg x 0.002205 lb/g x monthly effluent (gal) = lbs TPH

Pounds of TPH Removed via Groundwater Treatment to Date =

1998 TPH Removed via Groundwater Treatment (pounds)

1999 TPH Removed via Groundwater Treatment (pounds)

2000 TPH Removed via Groundwater Treatment (pounds)

2001 TPH Removed via Groundwater Treatment (pounds)

2002 TPH Removed via Groundwater Treatment (pounds)

2003 TPH Removed via Groundwater Treatment (pounds)



TABLE 4
NAVAL WEAPONS STATION-EARLE
BIOSLURPER UNITS NO. 1 AND NO. 2

TOTAL PETROLEUM HYDROCARBON (TPH)
EFFLUENT CONCENTRATIONS (mg/l)

Effluent Sample
Date Before Clay/Carbon After Clay/Carbon Before Clay/Carbon After Clay/Carbon

02/29/00 <0.5 <0.5 NA NA
04/04/00 210 0.57 NA NA
04/28/00 16(A)EW00W5 16(A)EW00W6

340 0.68 NA NA
06/19/00 270 <1.0 4.4 <1.0
07/21/00 16(A)EW00W10 16(A)EW00W09 16(B)EW00W05 16(B)EW00W06

110 <1.0 8.7 <1.0
09/07/00 16(A)EW11 16(A)EW12 16(B)EW07 16(B)EW08

310 5.1 18 3.1
10/30/00 16(A)EW13 16(A)EW14 16(B)EW09 16(B)EW10

610 1.4 210 1.6
11/30/00 16(A)EW15 16(A)EW16 16(B)EW11 16(B)EW12

400 3.1 220 2
12/28/00 16(A)EW17 16(A)EW18 16(B)EW13 16(B)EW14

1300 2.4 130 l 2.6
01/29/01 16(A)EW19 16(A)EW20 16(B)EW15 16(B)EW16

210 1.6 75 1.6
02/27/01 16(A)EW21 16(A)EW22 16(B)EW17 16(B)EW18

160 1.2 67 2.1
03/30/01 16(A)EW23 16(A)EW24 16(B)EW19 16(B)EW20

180 1 360 2.4
07/31/01 16(A)EW24 16(A)EW25 NA NA

3.1 0.018 NA NA
08/29/01 16(A)EW27 16(A)EW28 NA NA

187 <0.068 NA NA
09/30/01 16(A)EW27 16(A)EW28 16(B)EW19 16(B)EW20

40.8 <0.068 45.3 <0.067
10/31/01 16(A)EW31 16(A)EW32 16(B)EW01 16(B)EW02

50 <0.07 65.7 <0.066
11/30/01 16(A)EW33 16(A)EW34 16(B)EW05 16(B)EW06

76.9 0.18 12 <.20

Unit No. 1 Unit No. 2

Notes:
All units are mg/L.
The NWS-Earle Sewer Treatment Plant NJPDES Permit Discharge Limit for TPH is 10 ppm.
ND - not detected above laboratory detection limit
NA - not available (no sample collected)

Table 4
Table 4

page 1 of 2



TABLE 4
NAVAL WEAPONS STATION-EARLE
BIOSLURPER UNITS NO. 1 AND NO. 2

TOTAL PETROLEUM HYDROCARBON (TPH)
EFFLUENT CONCENTRATIONS (mg/l)

Effluent Sample
Date Before Clay/Carbon After Clay/Carbon Before Clay/Carbon After Clay/Carbon

Unit No. 1 Unit No. 2

01/09/02 16(A)EW35 16(A)EW36 16(B)EW07 16(B)EW08
421 <0.066 2.3 <0.066

01/31/02 16(A)EW31 16(A)EW32 16(B)EW01 16(B)EW02
368 <0.066 22.1 <0.066

02/27/02 16(A)EW39 16(A)EW40 16(B)EW11 16(B)EW12
276 0.7 17.6

02/28/02 16(A)EW41 16(A)EW42 16(B)EW13 16(B)EW14
101 0.81 98.1 0.19

03/29/02 16(A)EW41 16(A)EW42 16(B)EW13 16(B)EW14
101 0.81 98.1 0.24

04/23/02 16(A)EW43 16(A)EW44 16(B)EW15 0.24
338 0.96 12 0.19

05/29/02 16(A)EW45 16(A)EW46 16(B)EW17 16(B)EW18
104 0.28 78.9 0.076

06/28/02 16(A)EW47 16(A)EW48 16(B)EW19 16(B)EW20
46.6 0.23 29.7 0.11

07/29/02 16(A)EW49 16(A)EW50 16(B)EW21 16(B)EW22
2800 0.63 62.5 0.54

08/28/02 16(A)EW51 16(A)EW52 16(B)EW23 16(B)EW24
284 0.61 23.3 0.74

09/30/02 16(A)EW53 16(A)EW54 16(B)EW25 16(B)EW26
790 1.09 8.8 0.5

10/29/02 16(A)EW55 16(A)EW56 16(B)EW27 16(B)EW28
124 1.57 97 3.12

11/26/02 16(A)EW57 16(A)EW58 16(B)EW29 16(B)EW30
56 <0.16 36 <0.17

12/30/02 16(A)EW59 16(A)EW60 16(B)EW31 16(B)EW32
352 <0.16 89 <0.16

02/03/03 16(A)EW61 16(A)EW62 16(B)EW31 16(B)EW32
506 1.52 NA NA

02/26/03 16(A)EW63 16(A)EW64 16(B)EW33 16(B)EW34
565 <0.17 20.9 <0.16

Notes:
All units are mg/L.
The NWS-Earle Sewer Treatment Plant NJPDES Permit Discharge Limit for TPH is 10 ppm.
ND - not detected above laboratory detection limit
NA - not available (no sample collected)

Table 4
Table 4

page 2 of 2
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GRAPHS OF OIL/WATER EXTRACTED TO DATE 

 

  



Chart 1
BIOS 1 Chart

BIOSLURPER UNIT 1 OIL/WATER RECOVERED VERSUS OPERATIONAL TIME
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Chart 2
BIOS 2 Chart 

BIOSLURPER UNIT 2 OIL/WATER RECOVERED VERSUS OPERATIONAL TIME
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APPENDIX B 
GRAPHS OF WATER LEVELS AND PRODUCT THICKNESS  

DATA FROM EXTRACTION WELLS 
 

  

























































































 
 
 
 
 
 
 
 

APPENDIX C 
ANALYTICAL SUMMARY TABLES FOR AIR DISCHARGES  

AND ASSOCIATED DATA 
 

  



U.S. Navy RAC Contract No. N62472-99-D-0032
Naval Weapons Station-Earle: Bioslurper No. 1

Analytical Results of Air Samples

Bioslurper Unit #1
SAMPLE NO.
16(A)VD(02)-35
Sample Date: Compound
12/30/2003 Molecular Conversion Time Weekly Compound Emission Output Emission

Weight Constant Conversion Flow Rate Conc. Limit Rate Limits
Compound (lbs/lbs-mol) (cu. ft/lbs-mol) (min/hr) (cu. ft/min) (ppm(v)) ppm(v) (lbs/hr) (lbs/hr)

Acetone 58.1 384.6 60.0 35.0 0.000 N/A 0.00E+00
Benzene 78.0 384.6 60.0 35.0 0.000 7.0 0.00E+00 8.00E-03
Toluene 92.0 384.6 60.0 35.0 0.000 N/A 0.00E+00

Ethylbenzene 106.0 384.6 60.0 35.0 0.000 N/A 0.00E+00
m,p-Xylenes 106.0 384.6 60.0 35.0 0.000 N/A 0.00E+00

o-Xylene 106.0 384.6 60.0 35.0 0.000 N/A 0.00E+00
Vinyl Chloride 62.5 384.6 60.0 35.0 0.000 N/A 0.00E+00

1,3,5-Trimethylbenzene 120.0 384.6 60.0 35.0 0.000 N/A 0.00E+00
1,2,4-Trimethylbenzene 120.0 384.6 60.0 35.0 0.000 N/A 0.00E+00

Total Emissions: 0.00 27.5 0.00E+00 3.50E-02

Formula: Output Rate per Compound = (Mol. Wt.)x(Time Conv.)x(Concentration)x(Flow Rate)
(Conv. Constant)x106

Note: Sample collected after carbon treatment.

D-J-F air permit calc
December 2002-1



U.S. Navy RAC Contract No. N62472-99-D-0032
Naval Weapons Station-Earle: Bioslurper No. 2

Analytical Results of Air Samples

Bioslurper Unit #2
SAMPLE NO.
16(B)VD(02)-16
Sample Date: Compound
12/30/2002 Molecular Conversion Time Weekly Compound Emission Output Emission
 Weight Constant Conversion Flow Rate Conc. Limit Rate Limits

Compound (lbs/lbs-mol) (cu. ft/lbs-mol) (min/hr) (cu. ft/min) (ppm(v)) ppm(v) (lbs/hr) (lbs/hr)
Acetone 58.1 384.6 60.0 48.0 0.000 N/A 0.00E+00
Benzene 78.0 384.6 60.0 48.0 0.036 7.0 2.10E-05 8.00E-03
Toluene 92.0 384.6 60.0 48.0 0.000 N/A 0.00E+00

Ethylbenzene 106.0 384.6 60.0 48.0 0.140 N/A 1.11E-04
m,p-Xylenes 106.0 384.6 60.0 48.0 0.370 N/A 2.94E-04

o-Xylene 106.0 384.6 60.0 48.0 0.110 N/A 8.73E-05
Vinyl Chloride 62.5 384.6 60.0 48.0 0.000 N/A 0.00E+00

1,3,5-Trimethylbenzene 120.0 384.6 60.0 48.0 0.240 N/A 2.16E-04
1,2,4-Trimethylbenzene 120.0 384.6 60.0 48.0 0.670 N/A 6.02E-04

Total Emissions: 1.57 27.5 1.33E-03 3.50E-02

Formula: Output Rate per Compound = (Mol. Wt.)x(Time Conv.)x(Concentration)x(Flow Rate)
(Conv. Constant)x106

Note: Sample collected after carbon treatment.

D-J-F air permit calc
December 2002-2



U.S. Navy RAC Contract No. N62472-99-D-0032
Naval Weapons Station-Earle: Bioslurper No. 1

Analytical Results of Air Samples

Bioslurper Unit #1
SAMPLE NO.
16(A)VD(02)-37
Sample Date: Compound
2/3/2003 Molecular Conversion Time Weekly Compound Emission Output Emission

Weight Constant Conversion Flow Rate Conc. Limit Rate Limits
Compound (lbs/lbs-mol) (cu. ft/lbs-mol) (min/hr) (cu. ft/min) (ppm(v)) ppm(v) (lbs/hr) (lbs/hr)

Acetone 58.1 384.6 60.0 35.0 0.000 N/A 0.00E+00
Benzene 78.0 384.6 60.0 35.0 0.000 7.0 0.00E+00 8.00E-03
Toluene 92.0 384.6 60.0 35.0 0.000 N/A 0.00E+00

Ethylbenzene 106.0 384.6 60.0 35.0 0.000 N/A 0.00E+00
m,p-Xylenes 106.0 384.6 60.0 35.0 0.000 N/A 0.00E+00

o-Xylene 106.0 384.6 60.0 35.0 0.000 N/A 0.00E+00
1,3,5-Trimethylbenzene 120.0 384.6 60.0 35.0 0.000 N/A 0.00E+00
1,2,4-Trimethylbenzene 120.0 384.6 60.0 35.0 0.000 N/A 0.00E+00

Total Emissions: 0.00 27.5 0.00E+00 3.50E-02

Formula: Output Rate per Compound = (Mol. Wt.)x(Time Conv.)x(Concentration)x(Flow Rate)
(Conv. Constant)x106

Note: Sample collected after carbon treatment.

D-J-F air permit calc
January 2003-1



U.S. Navy RAC Contract No. N62472-99-D-0032
Naval Weapons Station-Earle: Bioslurper No. 2

Analytical Results of Air Samples

Bioslurper Unit #2
SAMPLE NO.
16(B)VD(02)-17
Sample Date: Compound
2/3/2003 Molecular Conversion Time Weekly Compound Emission Output Emission

Weight Constant Conversion Flow Rate Conc. Limit Rate Limits
Compound (lbs/lbs-mol) (cu. ft/lbs-mol) (min/hr) (cu. ft/min) (ppm(v)) ppm(v) (lbs/hr) (lbs/hr)

Acetone 58.1 384.6 60.0 48.0 0.0 N/A 0.00E+00
Benzene 78.0 384.6 60.0 48.0 0.020 7.0 1.17E-05 8.00E-03
Toluene 92.0 384.6 60.0 48.0 0.009 N/A 6.34E-06

Ethylbenzene 106.0 384.6 60.0 48.0 0.210 N/A 1.67E-04
m,p-Xylenes 106.0 384.6 60.0 48.0 0.640 N/A 5.08E-04

o-Xylene 106.0 384.6 60.0 48.0 0.220 N/A 1.75E-04
Vinyl Chloride 62.5 384.6 60.0 48.0 0.010 N/A 4.63E-06

1,3,5-Trimethylbenzene 120.0 384.6 60.0 48.0 0.340 N/A 3.06E-04
1,2,4-Trimethylbenzene 120.0 384.6 60.0 48.0 1.000 N/A 8.99E-04

Total Emissions: 2.45 27.5 2.08E-03 3.50E-02

Formula: Output Rate per Compound = (Mol. Wt.)x(Time Conv.)x(Concentration)x(Flow Rate)
(Conv. Constant)x106

Note: Sample collected after carbon treatment.

D-J-F air permit calc
January 2003-2



U.S. Navy RAC Contract No. N62472-99-D-0032
Naval Weapons Station-Earle: Bioslurper No. 1

Analytical Results of Air Samples

Bioslurper Unit #1
SAMPLE NO.
16(A)VD(02)-39
Sample Date: Compound
2/26/2003 Molecular Conversion Time Weekly Compound Emission Output Emission

Weight Constant Conversion Flow Rate Conc. Limit Rate Limits
Compound (lbs/lbs-mol) (cu. ft/lbs-mol) (min/hr) (cu. ft/min) (ppm(v)) ppm(v) (lbs/hr) (lbs/hr)

Acetone 58.1 384.6 60.0 35.0 0.003 N/A 1.01E-06
Benzene 78.0 384.6 60.0 35.0 0.000 7.0 0.00E+00 8.00E-03
Toluene 92.0 384.6 60.0 35.0 0.000 N/A 0.00E+00

Ethylbenzene 106.0 384.6 60.0 35.0 0.000 N/A 0.00E+00
m,p-Xylenes 106.0 384.6 60.0 35.0 0.001 N/A 6.95E-07

o-Xylene 106.0 384.6 60.0 35.0 0.000 N/A 0.00E+00
1,3,5-Trimethylbenzene 120.0 384.6 60.0 35.0 0.000 N/A 0.00E+00
1,2,4-Trimethylbenzene 120.0 384.6 60.0 35.0 0.001 N/A 9.17E-07

Total Emissions: 0.01 27.5 2.63E-06 3.50E-02

Formula: Output Rate per Compound = (Mol. Wt.)x(Time Conv.)x(Concentration)x(Flow Rate)
(Conv. Constant)x106

Note: Sample collected after carbon treatment.

D-J-F air permit calc
February 2003-1



U.S. Navy RAC Contract No. N62472-99-D-0032
Naval Weapons Station-Earle: Bioslurper No. 2

Analytical Results of Air Samples

Bioslurper Unit #2
SAMPLE NO.
16(B)VD(02)-18
Sample Date: Compound

Molecular Conversion Time Weekly Compound Emission Output Emission
 Weight Constant Conversion Flow Rate Conc. Limit Rate Limits

Compound (lbs/lbs-mol) (cu. ft/lbs-mol) (min/hr) (cu. ft/min) (ppm(v)) ppm(v) (lbs/hr) (lbs/hr)
Acetone 58.1 384.6 60.0 48.0 0.000 N/A 0.00E+00
Benzene 78.0 384.6 60.0 48.0 0.031 7.0 1.81E-05 8.00E-03
Toluene 92.0 384.6 60.0 48.0 0.007 N/A 4.82E-06

Ethylbenzene 106.0 384.6 60.0 48.0 0.180 N/A 1.43E-04
m,p-Xylenes 106.0 384.6 60.0 48.0 0.320 N/A 2.54E-04

o-Xylene 106.0 384.6 60.0 48.0 0.100 N/A 7.94E-05
Vinyl Chloride 62.5 384.6 60.0 48.0 0.004 N/A 2.06E-06

1,3,5-Trimethylbenzene 120.0 384.6 60.0 48.0 0.190 N/A 1.71E-04
1,2,4-Trimethylbenzene 120.0 384.6 60.0 48.0 0.760 N/A 6.83E-04

Total Emissions: 1.59 27.5 1.35E-03 3.50E-02

Formula: Output Rate per Compound = (Mol. Wt.)x(Time Conv.)x(Concentration)x(Flow Rate)
(Conv. Constant)x106

Note: Sample collected after carbon treatment.

D-J-F air permit calc
February 2003-2



NWS-EARLE
BIOSLURPER UNIT #1 AND #2
TPH REMOVED VIA VAPOR EXTRACTION

4/11/2003

BIOSLURPER UNIT 1

OPERATED (hours): 6

AVERAGE FLOW RATE (cfm): 35

TPH CONCENTRATION (mg/m3): 2100
(as per analytical) 12/30/2002

1.65 =POUNDS OF TPH

BIOSLURPER UNIT 2

OPERATED (hours): 27

AVERAGE FLOW RATE (cfm): 48

TPH CONCENTRATION (mg/m3): 61
(as per analytical) 12/30/2002

0.30 =POUNDS OF TPH

POUNDS OF TPH= 
AVERAGE FLOW RATE (cfm) * 0.02832m3/ft3 * TPH CONC(mg/m3) * 0.001g/mg * 0.002205 lbs/g * 60 min/hr * OPERATED (hours)

D-J-F Air and Gw Calc
December Air 



NWS-EARLE
BIOSLURPER UNIT #1 AND #2
TPH REMOVED VIA VAPOR EXTRACTION

4/11/2003

BIOSLURPER UNIT 1

OPERATED (hours): 60.5

AVERAGE FLOW RATE (cfm): 35

TPH CONCENTRATION (mg/m3): 1500
(as per analytical) 2/3/2003

11.90 =POUNDS OF TPH

BIOSLURPER UNIT 2

OPERATED (hours): 126

AVERAGE FLOW RATE (cfm): 48

TPH CONCENTRATION (mg/m3): 160
(as per analytical) 2/3/2003

3.63 =POUNDS OF TPH

POUNDS OF TPH= 
AVERAGE FLOW RATE (cfm) * 0.02832m3/ft3 * TPH CONC(mg/m3) * 0.001g/mg * 0.002205 lbs/g * 60 min/hr * OPERATED (hours)

D-J-F Air and Gw Calc
January Air



NWS-EARLE
BIOSLURPER UNIT #1 AND #2
TPH REMOVED VIA VAPOR EXTRACTION

4/11/2003

BIOSLURPER UNIT 1

OPERATED (hours): 67.5

AVERAGE FLOW RATE (cfm): 35

TPH CONCENTRATION (mg/m3): 2600
(as per analytical) 2/26/2003

23.01 =POUNDS OF TPH

BIOSLURPER UNIT 2

OPERATED (hours): 67

AVERAGE FLOW RATE (cfm): 48

TPH CONCENTRATION (mg/m3): 270
(as per analytical) 2/26/2003

3.25 =POUNDS OF TPH

POUNDS OF TPH= 
AVERAGE FLOW RATE (cfm) * 0.02832m3/ft3 * TPH CONC(mg/m3) * 0.001g/mg * 0.002205 lbs/g * 60 min/hr * OPERATED (hours)

D-J-F Air and Gw Calc
February Air







































































































































 
 
 
 
 
 
 
 

APPENDIX D 
ANALYTICAL RESULTS FOR EFFLUENT SAMPLES 

  



NWS-EARLE
BIOSLURPER UNIT #1 AND #2
TPH EXTRACTED VIA GROUNDWATER TREATMENT

4/11/2003

BIOSLURPER UNIT 1

TPH INFLUENT* (mg/L): 352

TPH EFFLUENT* (mg/L): 0

GALLONS GROUNDWATER TREATED: 7694
* as per analytical 12/30/2002
average if more than one sample

22.60 =POUNDS OF TPH

BIOSLURPER UNIT 2

TPH INFLUENT* (mg/L): 89

TPH EFFLUENT* (mg/L): 0

GALLONS GROUNDWATER TREATED: 4772
* as per analytical 12/30/2002
average if more than one sample

3.54 =POUNDS OF TPH

POUNDS OF TPH= 
Gallons Groundwater Treated * (3.785 L/gal) *(TPH INFLUENT (mg/L) -TPH EFFLUENT (mg/l))*0.001g/mg*0.002205 pounds/g)

D-J-F Air and Gw Calc
December GW



NWS-EARLE
BIOSLURPER UNIT #1 AND #2
TPH EXTRACTED VIA GROUNDWATER TREATMENT

4/11/2003

BIOSLURPER UNIT 1

TPH INFLUENT* (mg/L): 506

TPH EFFLUENT* (mg/L): 1.52

GALLONS GROUNDWATER TREATED: 22799
* as per analytical 2/3/2003
average if more than one sample

95.99 =POUNDS OF TPH

BIOSLURPER UNIT 2

TPH INFLUENT* (mg/L):

TPH EFFLUENT* (mg/L):

GALLONS GROUNDWATER TREATED: 10546
* as per analytical 2/3/2003
average if more than one sample

0.00 =POUNDS OF TPH

POUNDS OF TPH= 
Gallons Groundwater Treated * (3.785 L/gal) *(TPH INFLUENT (mg/L) -TPH EFFLUENT (mg/l))*0.001g/mg*0.002205 pounds/g)

D-J-F Air and Gw Calc
January GW 



NWS-EARLE
BIOSLURPER UNIT #1 AND #2
TPH EXTRACTED VIA GROUNDWATER TREATMENT

4/11/2003

BIOSLURPER UNIT 1

TPH INFLUENT* (mg/L): 565

TPH EFFLUENT* (mg/L): 0

GALLONS GROUNDWATER TREATED: 28656
* as per analytical 2/26/2003
average if more than one sample

135.13 =POUNDS OF TPH

BIOSLURPER UNIT 2

TPH INFLUENT* (mg/L): 20.9

TPH EFFLUENT* (mg/L): 0

GALLONS GROUNDWATER TREATED: 1614
* as per analytical 2/26/2003
average if more than one sample

0.28 =POUNDS OF TPH

POUNDS OF TPH= 
Gallons Groundwater Treated * (3.785 L/gal) *(TPH INFLUENT (mg/L) -TPH EFFLUENT (mg/l))*0.001g/mg*0.002205 pounds/g)

D-J-F Air and Gw Calc
February GW



ANALYTICAL 
LABORATORY SERVICES, INC. 

Environmental .. Industrial Hygiene" Field Services WWlN.analyticallab.cam 

Page # 1 
Sample # 224846-1 

ATTN: Ms. Cris Joblon 
FOSTER WHEELER ENVIRONMENTAL 
2300 E. LINCOLN HIGHWAY 
SUITE 200 
LANGHORNE PA 19047 

January 7, 2003 

LAB ANALYSIS REPORT 

Job Name Foster Wheeler 
F3937-CJ-MC 
16AEW02-59 

Job Number 
Location 
Sample State 
Collector 

Water Grab 
WG 

TEST/PARAMETER 

GAS CHROMATOGRAPH ANALYSES 

TPH - Diesel Range Organics 
Diesel Range Organics 

DATA PACKAGES 
ELECTRONIC DATA DELIVERABLES 

RESULT 

352 

NJAC 

Customer PO# 
Date Sampled 
Date Received 
Date Approved 
Discard Date 

UNITS 

mg/l 

043498 
12/30/02 
12/31/02 
01/07/03 
01/21/03 

REPORTING 
LIMIT 

81 

The DRO value reported is for petroleum hydrocarbons eluting between 
n-C10 and n-C28. 

11:30 AM 

METHOD 

8015M 

Due to the level of analyte present, the surrogate could not be determined 
for the DRO analysis. 

This report relates only to the samples as received by the 
laboratory, and may only be reproduced in full. If you have any 
questions in reference to this analysis please contact your ALSI 
coordinator or the laboratory manager listed at the bottom of this 
report at 717-944-5541. 

**** Continued **** 

34 Dogwood Lane + Middletown, PA 17057 
TEL: 717·944·5541 + Fex: 717.944·1430 + Philadelphia 610·640·1323 + Maryland 410.244.8889 



ANALYTICAL 
L~BORATORY SERVICES1 INC. 

Environmental .. Industrial Hygiene .. Field Services 

January 7, 2003 

TEST/PARAMETER 
TPH - Diesel Range Organics 
Petroleum Hydrocarbon Extractn 
ELECTRONIC DATA DELIVERABLES 

PRESERVATIVE 
See Chain of Custody 

lNVtIW.analyticallab.cam 

Page # 2 
Sample # 224846-1 

TECH 
JJH 
DCF 
VAL 

ANALYSIS 
DATE TIME 

01/06/03 11:46 
01/03/03 15:15 
01/07/03 

Raymond J. Martrano 
Laboratory Manager 

34 Dogwood Lane + Middletown, PA 17057 
TEL: 717·944·5541 + Fax: 717·944·1430 + Philadelphia 610·640·1323 + Maryland 410·244.8889 



ANALYTICAL 
LABORATORY SERVICES, INC. 

Environmental + Industrial Hygiene + Field Services \N\NW.analyticallab.com 

Page # 1 
Sample # 224846-2 

ATTN: Ms. Cris Joblon 
FOSTER WHEELER ENVIRONMENTAL 
2300 E. LINCOLN HIGHWAY 
SUITE 200 
LANGHORNE PA 19047 

January 7, 2003 

LAB ANALYSIS REPORT 

Job Name Foster Wheeler 
F3937-CJ-MC 
16AEW02-60 

Job Number 
Location 
Sample State 
Collector 

Water Grab 
WG 

TEST/PARAMETER 

GAS CHROMATOGRAPH ANALYSES 

TPH - Diesel Range Organics 
Diesel Range Organics 

DATA PACKAGES 
ELECTRONIC DATA DELIVERABLES 

N.D. - Not Detected 

RESULT 

N.D. 

NJAC 

Customer PO# 
Date Sampled 
Date Received 
Date Approved 
Discard Date 

UNITS 

mg/l 

043498 
12/30/02 
12/31/02 
01/07/03 
01/19/03 

REPORTING 
LIMIT 

0.16 

All testing performed on this sample conforms to 40 CFR part 136. 

The DRO value reported is for petroleum hydrocarbons eluting between 
n-C10 and n-C28. 

This report relates only to the samples as received by the 
laboratory, and may only be reproduced in full. If you have any 
questions in reference to this analysis please contact your ALSI 
coordinator or the laboratory manager listed at the bottom of this 
report at 717-944-5541. 

**** Continued **** 

34 Dogwood Lane + Middletown, PA 17057 

11:40 AM 

METHOD 

8015M 

TEL: 717-944·5541 + Fax: 717.944·1430 + Philadelphia 610·640.1323 + Maryland 410.244.BBB9 



ANALYTICAL 
LABORATORY SERVICES, INC. 

Environmental .. Industrial Hygiene" Field Services wv.rw.analyticallab.cont 

January 7, 2003 

Page # 2 
Sample # 224846-2 

QUALITY ASSURANCE REPORT 

Q/A PARAMETER 

GAS CHROMATOGRAPH ANALYSES 

TPH - Diesel Range Organics 

Diesel Range Organics 
ortho-terphenyl 
ortho-terphenyl 

TEST/PARAMETER 
TPH - Diesel Range Organics 
Petroleum Hydrocarbon Extractn 
ELECTRONIC DATA DELIVERABLES 

RESULT 

N.D. 
95 
90 

PRESERVATIVE 

mg/l 
% Recovery 
% Recovery 

Duplicate 
Surrogate 
Surrogate 

ANALYSIS 
DATE TIME 

See Chain of Custody 
TECH 
JJH 
DCF 
VAL 

01/04/03 00:21 
01/03/03 15:15 
01/07/03 

Raymond J. Martrano 
Laboratory Manager 

34 Dogwood Lane. Middletown, PA 17057 
TEL: 717·944·5541 • Fex: 717·944·1430. Philedelphie 610·640.1323 • Maryland 410·244·8889 



ANALYTICAL 
LABORATORY SERVICES, INC. 

Environmental .. Industrial Hygiene" Field Services _.analyticallab.cam 

Page # 1 
Sample # 224846-3 

ATTN: Ms. Cris Joblon 
FOSTER WHEELER ENVIRONMENTAL 
2300 E. LINCOLN HIGHWAY 
SUITE 200 
LANGHORNE PA 19047 

January 7, 2003 

LAB ANALYSIS REPORT 

Job Name Foster Wheeler 
F3937-CJ-MC 
16BEW02-31 

Job Number 
Location 
Sample State 
Collector 

Water Grab 
WG 

TEST/PARAMETER 

GAS CHROMATOGRAPH ANALYSES 

TPH - Diesel Range Organics 
Diesel Range Organics 

DATA PACKAGES 
ELECTRONIC DATA DELIVERABLES 

RESULT 

89 

NJAC 

Customer PO# 
Date Sampled 
Date Received 
Date Approved 
Discard Date 

UNITS 

mg/l 

043498 
12/30/02 
12/31/02 
01/07/03 
01/21/03 

REPORTING 
LIMIT 

16 

The DRO value reported is for petroleum hydrocarbons eluting between 
n-C10 and n-C28. 

12:30 PM 

METHOD 

8015M 

Due to the level of analyte present, the surrogate could not be determined 
for the DRO analysis. 

This report relates only to the samples as received by the 
laboratory, and may only be reproduced in full. If you have any 
questions in reference to this analysis please contact your ALSI 
coordinator or the laboratory manager listed at the bottom of this 
report at 717-944-5541. 

**** Continued **** 

34 Dogwood Lane + Middletown, PA 17057 
TEL: 717·944·5541 + Fax: 717·944·1430 + Philadelphie 610·640·1323 + Maryland 410·244·9999 



ANALYTICAL 
LABORATORY SERVICES1 INC. 

Environmental ... Industrial Hygiene'" Field Services 

January 7, 2003 

TEST/PARAMETER 
TPH - Diesel Range Organics 
Petroleum Hydrocarbon Extractn 
ELECTRONIC DATA DELIVERABLES 

PRESERVATIVE 
See Chain of Custody 

'WlNW.analyticallab.colT1 

Page # 2 
Sample # 224846-3 

TECH 
JJH 
DCF 
VAL 

ANALYSIS 
DATE TIME 

01/06/03 12:48 
01/03/03 15:15 
01/07/03 

Raymond J. Martrano 
Laboratory Manager 

34 Dogwood Lane • Middletown, PA 17057 
TEL: 717·944·5541 • Fax: 717·944·1430. Philadelphia 610·640·1323 • Maryland 410·244·8889 



ANALYTICAL 
LABORATORY SERVICES. INC. 

Environmental + Industrial Hygiene + Field Services _.analyticallab.com 

Page # 1 
Sample # 224846-4 

ATTN: Ms. Cris Joblon 
FOSTER WHEELER ENVIRONMENTAL 
2300 E. LINCOLN HIGHWAY 
SUITE 200 
LANGHORNE PA 19047 

January 7, 2003 

LAB ANALYSIS REPORT 

Job Name Foster Wheeler 
F3937-CJ-MC 
16BEW02-32 

Job Number 
Location 
Sample State 
Collector 

Water Grab 
WG 

TEST/PARAMETER 

GAS CHROMATOGRAPH ANALYSES 

TPH - Diesel Range Organics 
Diesel Range Organics 

DATA PACKAGES 
ELECTRONIC DATA DELIVERABLES 

N.D. - Not Detected 

RESULT 

N.D. 

NJAC 

Customer PO# 
Date Sampled 
Date Received 
Date Approved 
Discard Date 

UNITS 

mg/l 

043498 
12/30/02 
12/31/02 
01/07/03 
01/19/03 

REPORTING 
LIMIT 

0.16 

All testing performed on this sample conforms to 40 CFR part 136. 

The DRO value reported is for petroleum hydrocarbons eluting between 
n-C10 and n-C28. 

This report relates only to the samples as received by the 
laboratory, and may only be reproduced in full. If you have any 
questions in reference to this analysis please contact your ALSI 
coordinator or the laboratory manager listed at the bottom of this 
report at 717-944-5541. 

**** Continued **** 

34 Dogwood Lane + Middletown, PA 17057 

12:40 PM 

METHOD 

8015M 

TEL: 717·944·5541 + Fax: 717·944·1430 + Philadelphia 610·640·1323 + Maryland 410·244·9999 



ANALYTICAL 
LABORATORY SERVICES. INC. 

Environmental + Industrial Hygiene + Field Services 'WVIIW.analyticallab.carn 

January 7, 2003 

Page # 2 
Sample # 224846-4 

QUATJITY ASSURANCE REPORT 

Q/A PARAMETER 

GAS CHROMATOGRAPH ANALYSES 

TPH - Diesel Range Organics 

ortho-terphenyl 
ortho-terphenyl 
Diesel Range Organics 

TEST/PARAMETER 
TPH - Diesel Range Organics 
Petroleum Hydrocarbon Extractn 
ELECTRONIC DATA DELIVERABLES 

RESULT 

94 
95 
82 

PRESERVATIVE 

% Recovery 
% Recovery 
% Recovery 

Surrogate 
Surrogate 
Spike 

ANALYSIS 
DATE TIME 

See Chain of Custody 
TECH 
JJH 
DCF 
VAL 

01/04/03 02:24 
01/03/03 15:15 
01/07/03 

Raymond J. Martrano 
Laboratory Manager 

34 Dogwood Lane + Middletown, PA 17057 
TEL: 717·944·5541 + Fax: 717·944·1430 + Philadelphia 610.640.1323 + Maryland 410.244.8889 



~ ANALYTICAL g LABORATORY SERVICES, 'NC. --3 E Environmen'" + Indultria' Hygiene + Food ~d.nc. 

34 Dogwood Lane 
Middletown, PA 17057 

TEL: 717-944-5541 
FAX: 717-944-1430 

CHAIN OF CUSTODYI 
REQUEST FOR ANALYSIS 

~oc #: I 22L}84G 
Sample Date: I I > 0 I (] <...... 

~:;;;;;:;;;:;::::::::::;;;::;,:;::;;;::;:;:;;: 

COC SEAL INTACT: 

V or N 

SHIPPING C~RRIER: 

C-------' 
SHIPPING NO: 

'",' ~..,.-L~£.L--..::;....-~~-+--+'-"''''"Y...L...7~~--t--'t-...,.--t--~---1---~-...,..,---+-----rl---+----t--~--------,------I 

i,·;. 

'~-----~-------rl--r-+---r--r---r--r---r--r---r--+--~--+---+--+---r----------~~ 

~~----~--~----r-~~--~----~~r---~--~--~---r--~--~~--r---r-~~--~---------------4~ 

liJ t?J " 
_~K. ~I~LJ~ENROD. CUSTOMER COpy 



IVWW.GftGIJIt/CGIIGb.com 

IIEUP lI~credltell 
PA 22-29!1 N.I 770.0 

54 DOgwood "'lte - ltIIiddleftlwlt, PA '7057 Pholte: 7'7-8411-S54' I=IIJC: 7'7-8411-'IUO 

Certificate of Analysis 
February 7, 2003 

cris Joblon 
Foster Wheeler Environmental 
2300 E. Lincoln Highway 
Suite 200 
Langhorne, PA 19047 

Project Name: DRO Project 

Lab ID#: 227074 

PO#: 

This report relates only to the sample(s) as received by the laboratory. Laboratory 
reports may not be reproduced, except in full, without the written approval of the 
laboratory. 

Qualifier Flags - These flags may follow individual results for a specific analyte 
U Indicates that the analyte was not detected 
J - Indicates an estimated value between method detection limit and the practical 

quantitation limit for the analyte 
E - Indicates an estimated value outside of the calibration range of the analysis 
B - Indicates that the analyte was found in the method blank associated with the 

sample 

A result of ND indicates that the analyte was Not Detected at the Reporting Detection 
Limt (RDL). 

ALSI is a NELAC accredited laboratory. ALSI certifies that all applicable test results 
meet the requirements of NELAC. For an inventory of our NELAC accreditations and Scope 
of Work please visit our website at www.analyticallab.com or contact your Project 
Manager at (717)944-5541 for a complete listing. 

If you have any questions in reference to this laboratory report, please contact your 
ALSI project coordinator or the laboratory manager listed at the bottom of this report at 
717-944-5541. 

Note: This document is included as part of the Analytical Report and must be retained as 
a permanent record thereof. 

Raymond J. Martrano 
Laboratory Manager 



ANAI.VTleAl. 

~~~ £ABO~TORV 
~ 5ERllleE5, 'Re. 

WIVW.allalyticallab.CGIIf 

IIEUP AureIIltetI 
lilt 22-2115 II" 77G'O 

34 Dogwood "'lie· MlddletoWII, Pit .7057 Pholle: 7.7-11411-554. PIIX: 717·1144-.ao 

Certificate of Analysis 
February 7, 2003 

Cris Joblon 
Foster Wheeler Environmental 
2300 E. Lincoln Highway 
Suite 200 
Langhorne, PA 19047 

Project Name: DRO Project 

Sample ID: 16AEW02-61 
Date Collected: 02/03/03 11:55 

Analysis Parameter Result 

PETROLEUM He's 

Diesel Range Organics 506 

Surrogates Result 

o-Terphenyl 0 

Comments: 

Units 

mg/L 

Units 

mg/L 

RDL 

S2.5 

Lab ID #: 227074001 

Received: 02/04/03 09:10 
Discard: 02/21/03 

Page: 1 Of 1 

PO#: 

Matrix: Ground Water 

Collected by: Collected by Customer 

Method Completed Prep Date By 

SWS46 S015M 02/05/03 14:42 02/05/03 JJH 

Recovery Limits 

(51 - 135) 0.0% 

This sample was analyzed at a dilution in the S015 diesel range organics analysis of this sample due to the level 
of analyte native to the sample. Ortho-terphenyl surrogate recovery could not be evaluated as a result of the 
dilution. 

1 • The DRO value reported is for petroleum hydrocarbons eluting between n-C10 and n-C28. 

This, report relates only to the sample as received by the 
reproduced in full. 

."'-,' 

laboratory, and may only be 

~~ 
Raymond J. Martrano 
Laboratory Manager 



ANALVTleAL 

~~~ £ABGRATGRV 
:; 5ERllleE5,INe. 

1VWIV."If"~ic"""b.co", 

IIEIAP Auredltetl 
Pit 22-2113 N.I 77tJfO 

S4 Dogwood I.IIIIe - MillllletoWII, PA '705'1 Pllolle: '1.7·8411-554. PIIJC: "7·8411-.GO 

Certificate of Analysis 
February 7, 2003 

Cris Joblon 
Foster Wheeler Environmental 
2300 E. Lincoln Highway 
Suite 200 
Langhorne, PA 19047 

Project Name: DRO Project 

Sample ID: 16AE"ti02-62 
Date Collected: 02/03/03 12:00 

Analysis Parameter Result 

PETROLEUM HC's 

Diesel Range Organics 
1,2 

1.52 

units RDL 

mg/L 0.16 

Lab ID #: 227074002 
Received: 02/04/03 09:10 
Discard: 02/21/03 

Page: 1 Of 1 

PO#: 

Matrix: Ground Water 

Collected by: Collected by Customer 

Method Completed Prep Date By 

SW846 8015M 02/05/03 15:45 02/05/03 JJH 

Surrogates Result 

o-Terphenyl .0359 

Units 

mg/L 

Recovery 

87.1% 

Limits 

(51 - 135) 

1 • The recovery of the Matrix Spike (MS) associated to this analyte was outside of the established control limits. 
2· The ORO value reported is for petroleum hydrocarbons eluting between n-Cl0 and n-C28. 

This report relates only to the sample as received by 
reproduced in full. 

the laboratory, and may only be 

~~ 
Raymond J. Martrano 
Laboratory Manager 



st=8 Envll'Ollmengl + IndUJtrI.I Hygiene + FOod Science 

~ 
ANALYTICAL " a LASORATORY SERVICES, 'NC. 

Name: Eo>k v wttt(, v 
QUo( <?xAyi Vq/&f 

34 Dogwood Lane 
Middletown, PA 17057 

TEL: 717-944-5541 
FAX: 717-944-1430 

CHAIN OF CUSTODYI 
REQUEST FOR ANALYSIS 

I')? 1"0·] !," coc #: ~"~ £.. : t 

.' 

COC SEAL INTACT: 

Y or N 

SHIPPING CARRIER: 

SHIPPING NO: 

DRINKING WATER 0 OTHER: 
~~~~~------------I-'-------I----t--I REPORTING REQUIREMENT-S-: -P-A-DE-P-O--

OTHER: ~~IIIiPWSID: 

Copills; WHITE -ORIGINAL CANARY· CUSTOMER MAILING. PINK· FILE GOLOENROD • CUSTOMER COpy 



rcl:l-O(-2UU3 H!l Ul :24 ~n AL~l 

~
31!;:iE ~ JlNAl.rrleAl. E I.A80llArORV 

SSRIIICS., INC. 

WWW.II.flInICIIUlIlJ.eom 

.fLAP AU",II".II 
"A ft-__ . .1 770.0 

Certificate of Analysis 
February 7, 2003 

Cris Johlon Lab IO#: 22707<1 
Foster Wheeler Environmental 
2300 E. Lincoln Highway 
Suite 200 
Langhorne, PA 19047 

Project Name: DRO Project PO#: 

Thie report relates only to the sample(s) as received by the laboratory. Laboratory 
reports may not be reproduced, except in full, without the wri~ten approval of the 
laboratory. 

Qualifier Flags - These flags may follow individual results for a specific analyte 
U - Indicates that the analyte was not detected 
J - Indicates an estimated value between method detection limit and the practical 

quantitation limit for the analyte 
E - Indicates an estimated value outside of the calibration range of the analysis 
B - Indicates that the analyte was found in the method blank associated with the 

sample 

A result of ND indicates that the analyte was Not Detected at the Reporting Detection 
Limt (RDL) " 

r. UlIU4 

ALSI is a NELAC accredited laboratory. ALSI certifiee that all applicable test results 
meet the requirements of NELAC. For an inventory of our NELAC accreditations and Scope 
of Work please visit our website at www.analyticallab.com or contact your Project 
Manager at (717)944-5541 for a complete listing. 

If you nave any questions in reference to this laboratory report, please contac~ your 
ALSI project coordinator or the laboratory manager listed at the bottom of ~his report at 
717-944-5541. 

Note: This document is included as part of the Analytical Report and must be retained as 
a permanent record thereof. 

FEB 07 2003 13:33 

Raymond J. Martrano 

";-"::,E: ;S ;~'":\; (>'~:C;r,;,,\;_ :\<":<,;.J\'i"::(\~aboratory Manager 

17179441430 PAGE. 01 



FEB-07-2003 FRI 01:24 PM ALSI FAX NO, 17179441430 

WIVW.all"~ICllllab-CfHft 

.UP .cmflltell 
PA :12-2" 11.1 nOf" 

p, 02/04 

Certifioate of Analysis 
February 7, 2003 

cris Jo):)lon 
Foster Wheeler Environmental 
2300 ~. Lincoln Highway 
Suite 200 
Langhorne, PA 19047 

Project Name: DRO Project 

Sample ID: 16ABW02-61 
Da~e Collected: 02/03/03 11:55 

Analysis Parameter Result 

PE'1'ROLltnc Be's 

Diesel Range Organiea 50S 

SIOrrogatea Jlsllult 

o-Terphenyl 0 

COlIIIIIants. 

vn:LtI 

mg/L 

Units 

I!Ig/L 

La):) ID #: 227074001 

Received: 02/04/03 09:10 
Discard: 02/21/03 

Page: 1 Of 1 

PO#: 

Matrix: 
Collected ):)y: 

Ground water 
Collected by Customer 

Metbod COIDplete4 Prep t)ate By 

82. S SW866 BOl5M 02/05/03 14 :42 02/05/03 :.ra 

•• covery Limits 

0.0' (51 - 135) 

Thie sample was analyzed at a dilution in the 8015 diesel r&nge organics analysis of this sample due to the level 
of analyte native to the sample. Ortho-terphenyl surrogate recovery could not be evaluated aa a reault of the 
dilution. 

1 . The ORO wlue reponed is lor peU'Qleum nvo_ oII<1iftQ b_eeI\ n-C1 0 ;ftd ".(:28. 
This report relates only to the sample as received by the 
reproduced in full. 

FEB 07 2003 13:33 

laboratory, and may only be 

~~ 
Raymond J. Martrano 
Laboratory Manager 
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Certificate of Analysis 
February 7, 2003 

Cris Joblon 
Foster Wheeler Environmental 
2300 E. Lincoln Highway 
Suite 200 
Lanshorne, PA 19047 

project Name: DRO Project 

Sample ID: 16ABW02-62 
Date Collected: 02/03/03 l2:00 

Analyols Pa:ameter Result 

PETROLKtlIIl He'. 

Diesel Range Or9L~ics ' ,2 l.52 

9u:Z'ogat.8s Result 

o-Tc!rphenyl ,0359 

uniu 

l!I9/L 

tlnie& 

mg/t. 

RIlL 

Lab ID #: 227074002 
Receivea: 02/04/03 09:10 
Discard: 02/21/03 

Page: 1 Of 1 

PO#: 

Matrix: Ground Water 
Collected by: Collected by CUstomer 

Methoc1 C=npleted Pzoep Date By 

0.11> SW846 801SM 02/05/03 15 :45 C2/05/03 J.:rH 

aeoovery 

9'1,1" 

L~t8 

(51 • l35) 

1. The recovery 011118 r.lallix Spike (~SI8860~leG 10 lhi.lIl'1;Slyle W115 oUl&la, of lIIeo!SLaIltI_ conlrGllitrilll. 
2· Tn. PRO lI8Iu8 reporura IS lor potroleum nydt'OCil~ .tilling bat\ll8en ".Cl0 ;nd n·C28. 

This report relates only to the sample as received by the 
reproduced in full. 

FEB 07 2003 13:33 

laboratory, and may only be 

~~ 
Raymono J. Martrano 
Laboratory Manager 
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~ + Induitrt.ll Hyg/wone + FOod Sdllnce 

34 Dogwood Lan. CHAIN OF CUSTODY! 
REQUEST FOR ANALYSIS 

l' ') 'I' '0· -p , COC II: ~. t.. '" I ,} ANALYTICAL 
LABORATORY SeRVICEs, INC. Middletown. PA 17057 

TEl: 717-944-5541 
FAX; 717-944-1430 Sample Da1e: 

L-~~ ____ ~~ ____ ~~ 

Fq~fd' w/.,,(, rEI, v, 'J',,""" 

0., ~ Ox A y'" Vall! 'I 

~----~~------------------------------~--------------4---------~-----t 

~--~--~------------------------------+---------------~--------~~--~ 

........... nn' ...... ' ,. •• IAD" 'I'ucrrnUI=R IUAIiINr. PINK. AI F 

DRINKING WATER 0 OTHER: 

REPORTING REQUIREMENTS: PAOEP 0 
PWSIO; 

COC SEAlIMTACT: 

'y ,or N 

SHIPPING CAllRIER: 

CFR1360 

""" lSI 

'w 
CJ a: 
Q. 



MAI{-04-2003 lUI:. U3: 24 tJn AU:> 1 

ANAl.rr,e ... 
I.IJB"IUI'I'IIIlV 
SERIIICES, INC. 

www.a,.,.lydca"ab.aJlfl 
.'UP .".", 

PA u-au IU '77Of1l 

Certificate of Analysis 
March 4, 2003 

Cris Joblon Lab ID#: 228984 
Foster Wheeler Environmental 
2300 E. Lincoln Highway 
Suite 200 
Langhorne, PA 19047 

Project Name: DRO projece PO#: 

r. UlIUO 

This report relates only to the sample(s) as received by the laboratory. Laboratory 
reports may not be reproduced, except in full, without the written approval of ehe 
laboratory. 

Qualifier Flags - These flags may follow individual results for a specific analyte 
U - Indicates that the analyte was not detected 
J - Indicates an estimated value between method detection limit and the practical 

quantitation limit for the analyte 
E - Indicates an estimated value outside of the calibration range of the analysis 
B - Indicates that the analyte was found in the method blank associated with the 

sample 

A result of ND indicates that the analyte was Not Detected at the Reporting Detection 
Limt (RDL). 

ALSI is a NELAC accredited laboratory. ALSI certifies that all applicable test results 
meet the requirements of NELAC. For an inventory of our NELAC accreditations and Scope 
of Work please visit our website at www.analyticallab.com or contact your Project 
Manager at (717)944-5541 for a complete listing. 

If you have any questions in reference to this laboratory report, please contact your 
ALSI project coordinator or the laboratory manager listed at the bottom of this report at 
717-944-5541. 

Note: This document is included as part of the Analytical Report and must be retained as 
a permanent record thereof. 

MAR 04 2003 15:33 

Raymond J. Martrano 
Laboratory Manager 
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; SERIIICE5, INC. 
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1l11AI' A""",ltell 

PA 2241es 11.1 nolO 

P. 02/06 

U IlGllWOOfl '""e· ""dd'eflllllll, PA .7t1S7 ""0118: ft'I ...... 5S4. fIIIJI: 717· ..... 80 

Certificate of Analysis 
March 4, 2003 

Crie Joblon 
Foster Wheeler Environmental 
2300 E. Lincoln Highway 
Suite 200 
Langhorne, PA 19047 

Project Name: DRO Project 

Sample ID: 16EW02-63 
Date Collected: 02/26/03 13:00 

Analysi. P.~&mete~ Ilesult 

'2'l'R01.E'UM EC' s 

Dl~sel Range Organie~ 1,2 
565 

Surrogiu:ea Result 

o-Terphenyl 0 

Comments: 

units 

mg/L 

Units 

1119'/1. 

Lab ID #: 228986001 
Received: 02/27/03 21:25 
Discard: 03/18/03 

Page: 1 Of 1 

POi: 

Ma~rix: 

Collected by: 
Ground Water 
Collec~ed by Customer 

ICetbocS CoIIIpleted 

Be.4 SWed e01S»'! 03/04/03 02 :33 02/~!/03 JJH 

aecovery Ltmits 

0.0' (51 - 13S) 

This sample was anAlyzed at a dilu~ion in tr~ e01S diesel range organics analysis of this sample due to tne level 
of anal~e native to the sample. Or~bo·terphenyl surrogate recovery could not be evalua~ed as a result of the 
di:uticn. 

1· 
2 • TIle ORO value repol'led IS for pell'Oleum nv-rDOII. elufitlO beIooeon n-C10 ana n-C2ll. 
This report relates only to the sample as received by ~be 
reproduced in full. 

MAR 04 2003 15:34 

labora~ory, and may only be 

~~ 
Raymond J. Martrano 
Laboratory Manager 
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Certificate of Analysis 
March 4, 2003 

Crie Joblon 
Foster Wheeler Environmeneal 
2300 E. Lincoln Highway 
Suite 200 
Langhorne, PA 19047 

Project Name: DRO Project 

Sample 10: 16EW02-64 
Date Collected: 02/26/03 13:10 

Analy.1B paramot.~ JI,.lIul~ 

Pl!:TROt.JroM He I B 

Diesel Range Organics ' .2 NIl 

Surrogat •• R.eault 

o-Terphenyl .0349 

, . 

units 

mg/t. 

unltl 

mg/L 

2· Tfte ORO value repor1ed i$ for pelr1lleum hycltCIQ/IIons eluung De\IoIedn n-C10 and n0C28. 

Lab ID #: 228984002 
Received: 02/27/03 2l:25 
Discard: 03/18/03 

Page: 1 Of 1 

PO#: 

Matrix: Ground Waeer 
Collected by: Collected by cuseomer 

.:rap Dil tB By 

0.17 SWe46 eOl.SM 03/0t/03 03:36 02/28/03 JJ'H 

Recover,y Ltmita 

82.9' (51 - 13S) 

This report relates only eo the sample as received by 
reproduced in full. 

the laboratory, and may only be 

~~ 

MAR 04 2003 15:34 

Raymond J. Martrano 
Laboratory Manager 
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P. 04/06 

-~
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Certificate of Analysis 
March 4, 2003 

Cris Joblon 
Poster Wheeler Environmental 
2300 E. Lincoln Highway 
Suite 200 
Langhorne, PA 19047 

Project Name: DRO Project 

Sample ID: 16BEW02-33 
Date Collected: 02/26/03 14:00 

Analysis rarameeer R.e8'\al~ 

l'E'1'ROLIUX KC's 

Diesel Range Organics ' .2 20.9 

Surrogates R •• ule 

o-Terphenyl .0689 

CQllllMlnts: 

units 

lII9/L 

On1~. 

1Ilg/t. 

Lab ID #: 228984003 
Received: 02/27/03 21:25 
Discard: 03/18/03 

Page: 1 Of 1 

POi: 

Matrix: 
collected by: 

Ground Water 
Collected by Customer 

Me~hod Colllpleced Prep Date By 

3.25 SWBtS 8015M 03/04/03 00: 28 02/28/03 JJH 

aecovery ~1m1~. 

170.0\' (51 - :1.35) 

This sample was analyzed a~a dilution in the e015 diesel range o~anics analy=is of chis 5ample due to the level 
or analyte native co the sample. Ortho-terphenyl surrogate recove~y could noe be ~aluated as A result of the 
dilution. 

,. 
2 • 'rna ORO ~u. rtPOlted is for pOl,alo~m n)d/'Ocal\>on, d~tinQ ce_ .,.c;, 0 linG n-c211 

This report relates only eo the sample as received by the 
reproduced in full. 

MAR 04 2003 15:34 

laboratory, and may only be 

~~ 
Raymond J. Martrano 
Laboratory Manager 
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54 1J0fIWII0II1.II". • .'dlllem",", lilt fN57 "110".: 7JH ... SSIIf If&: 7f7-'.'4StJ 

Certificate of Analysis 
March 4, 2003 

.Cris Joblon 
Foster Wheeler Environmental 
2300 E. Lincoln Highway 
Suite 200 
Langhorne, PA 19047 

project Name: nRO Project 

Sample IO: 16BEW02-34 
Date Collected: 02/26/03 14:10 

Analysis ParllUter a •• lllt 

PItnOt.lmM He's 

Die$el Range organice ' ,2 NIl 

Surrogates Resul.t 

o-Terphenyl .0:318 

,. 

tlnits 

ms/L 

units 

II\g/L 

2. Tna DRO WlU8 reponed is lor p&1tOI8L11'\ hydtDCIrbons elul,ng Defw8e1\ n-Cl0 ~nd n-C2e. 

Lab 1D #: 228984004 
Received: 02/27/03 21:25 
Discard: 03/18/03 

Page: 1 Of 1 

PO,#: 

Matrix: Ground Water 
Collected by: Collected by Customer 

Method Prep Date BY' 

0.16 SW846 B015M 03/04/03 05: 41 02/28/03 .JJH 

aecovery Lim1ts 

(51 - 135) 

This report relates only to the sample as received by the 
reproduced in full. 

laboratory, and may only be 

~~ 

MAR e4 2e03 lS:34 

Raymond J. Martrano 
Laboratory Manager 
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