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1.0 Introduction

This Fourth Quarter 2003 Progress Report (4Q03) is being submitted pursuant to the
1997 Order on Consent between Photocircuits Corporation and the New York State
Department of Environmental Conservation (NYSDEC).

During the Fourth Quarter of 2003, the following was accomplished:

e  One groundwater sampling event was conducted for monitoring wells located on
both the 31 and 45A Sea Cliff Avenue sites during the period of December 16-17.

e  Operation of the Soil Vapor Extraction (SVE) and Air Sparging (AS) system at the
45A Sea Cliff Avenue site was continued through the fourth quarter of 2003.

e  Operation of the hydraulic control system at the 31 Sea Cliff Avenue site was
continued.

2.0 Discussion of Results

2.1 SVE System at 31 Sea Cliff Avenue

The SVE system is in the process of being decommissioned.

2.2 Bioremediation Pilot Test

The bioremediation pilot test was started during the week of August 28, 2000 when Terra
Systems conducted the injection of a nutrient solution (substrate) into the subsurface at
the 31 Sea Cliff Avenue site. Following the injection, groundwater samples were
collected from the following monitoring wells/points: MW-7, MW-14, SMP-1, DMP-1,
SMP-3, DMP-3, SMP-4 and DMP-4, These wells/points were sampled again on October
18-19, December 20, 2000, March 27-28, 2001and July 11-12, 2001; the March and July
sampling events included several wells located along Sea Chff Avenue (MW-8, MW-9,
MW-12 and MW-13) along with the wells sampled during the previous events. By letter
dated October 25, 2001, NYSDEC authorized an additional injection of substrate that had
been recommended by Photocircuits. A first phase of additional substrate injection was
conducted during the period of February 25 to March 3, 2002, during this period, slightly
over 5,000 gallons of substrate was injected (as reported in the 1Q 02 report). On April
29, 2002, an additional injection of 5,777 gallons of substrate was injected using the
injection points that had been installed during the February-March injection event.
Sampling events conducted in 2002 were January 8-10, April 2-4, June 25-26 and
October 2-3. Sampling in 2003 was conducted on January 13-15 and April 28-29.



The most recent sampling event was conducted on December 16-17, 2003; the results
from the December 2003 sampling event are provided in Appendix A of this report
(Note: well MW-7 was not sampled during this event as it was filled with oil substrate).

A status report on the pilot test (including the data from the samples collected in
December 2003) was prepared by Terra Systems and is included as Appendix B of this
report. The main conclusions of the report are as follows

o The addition of the edible oil substrate has enhanced the extent and rate of
chlorinated solvent biodegradation at the site; degradation rates as high as 160
ug/L per day of total volatile organic compounds (TVOCs) have been observed in
areas of higher concentration.

. A first order degradation half life of 533 days was calculated for the average total
VOC concentration within the pilot cell area (January 2003 data); this degradation
rate suggests that 90% of the total VOC mass within the pilot test cell will be
removed within 48 months.

. The newly injected edible oil substrate appears to be adequately distributed.

. Bioremediation will be the primary treatment technology for contaminant
destruction at the site.

2.3 IRM at 45 Sea CIiff Avenue

As discussed in the 4Q 2000 report, SVE/AS equipment was procured and delivered to
the site. The SVE/AS system consists of a 10 horsepower (hp) regenerative blower and 5
hp compressor, along with electrical controls, filters, moisture separators, and valves; the
system is contained within an insulated trailer, which has been located just outside of
Building 7. Following delivery, the system components were connected to the piping
networks for the AS and SVE wells. Two 1200 1b activated carbon adsorbers were
attached in series to the blower outlet to treat recovered vapors. The SVE system was
started on November 1, 2000; because the initial contaminant concentrations were
relatively high, the AS portion of the system was not started. The AS component of this
system was started on March 28, 2001. The system was down from April 20-24 due to

. an electrical problem. The system was down most of June and July due to equipment
overheating; the system was re-started on July 30 and shut down on September 20.

Monitoring data was presented in the 2Q01 report, including data from sampling of
individual SVE wells (March 2001) and sampling of total SVE system effluent over time.
Prior to the start of the AS component, the relationship of total contaminant mass
removal versus time was clearly becoming asymptotic. The start of the AS component
increased contaminant mass recovery somewhat (see the April 2001 sample results).



However, the results of the May vapor sample indicate that mass removal versus time
relationship became asymptotic. We concluded at that time that we demonstrated that
there is little or no residual contamination at that location, and that further contaminant
removal is infeasible.

Based on results from the January 2002 groundwater sampling event, Photocircuits
proposed extending the SVE/AS system at the 45A Sea Cliff Avenue site from the west
side to the east side of Building 7. The basis for the extension of the system and the
proposed piping and equipment layout were provided in the February 13, 2002 letter to
NYSDEC.

The SVE wells and AS points were installed at the proposed locations on the east side of
Building 7 in late February, 2002 in preparation for the extension of the system. After
field evaluation, it was decided that it would be more efficient to move the aboveground
portions of the system (equipment trailer, carbon vessels) to the east side of Building 7
rather than to extend their operation by piping from the west side to the east side of
Building 7, as originally proposed. The trailer and carbon vessels were moved in April,
and electrical service was also provided to the new location April. Piping and
mechanical connections were completed in early May; the original blower malfunctioned
and a smaller replacement blower was installed.

The SVE portion of the system was started on May &, 2002, and a sample of the total
system effluent, prior to treatment, was collected; tetrachloroethene was detected at a
concentration of 5.3 ppmv. Another effluent sample was collected on June 26;
tetrachloroethene was detected at a concentration of 142 ppmv and trichloroethene was
detected at a concentration of 2 ppmv. Further sampling in 2002 was conducted on
October 3, December 12 (tetrachloroethene was detected at 1.2 and 1.1 ppmv in these
two samples, respectively). The AS portion of the system was started on December 11,
2002. On May 1, 2003, the system was modified to also extract vapor from monitoring
well MW-4S; the well was fitted with a cap and connected to the SVE portion of the
system. Concentrations of tetrachloroethene in effluent samples for 2003 are provided in
the following table:

Concentrations of tetrachloroethene (ppmv) in
AS/SVE system effluent
Jan-03 | May-03 | May-03 | Aug-03 | Dec-03
1.0 0.9 1.1 1.1 0.03




Concentrations of tetrachloroethene (ug/L) in samples from monitoring well MW-4S over

time are summarized in the following table:

Concentrations of tetrachloroethene (ug/L) in MW-45

Jan-02

Apr-02

Jun-02

Oct-02

Jan-03

Apr-03

Aug-03

Dec-03

1240

1910

2200

2510

3600

1420

118

180

2.4  Hydraulic Control along Sea CIiff Avenue

A meeting was held with NYSDEC on October 11, 2001 to discuss the progress of the
bioremediation pilot test. Although there was substantial disagreement between
Photocircuits and the NYSDEC over the progress of the bioremediation pilot test and the
need for groundwater remediation, Photocircuits agreed to review available options for
containment of groundwater along the northern boundary of the Photocircuits site (31 Sea
Cliff Avenue). Photocircuits conducted the review of remedial options, and by letter
dated October 26, 2001, Photocircuits presented the results of the review. The
recommended approach for the conditions at the Photocircuits site is the use of hydraulic
control. Photocircuits submitted a work plan for the performance of pumping tests
necessary for the design of a hydraulic control system on November 13, 2001; following
receipt of verbal comments from NYSDEC, Photocircuits submitted a revised work plan
on December 7, 2001. Approval for implementation of the work plan was received from
NYSDEC by letter dated December 19, 2001. The pumping tests were performed in
January, 2002 and the remedial design report was submitted to NYSDEC on April 11,
2002. NYSDEC approval of the remedial design was received in a letter dated September
19, 2002.

Four recovery wells were installed in January, 2003. The fifth recovery well could not be
installed due to the proximity of numerous underground utility lines. Groundwater
modeling conducted for the design of the hydraulic control system (appended to the
remedial design report/work plan) indicates that configuration of the four wells is also
capable of providing hydraulic control in the subject area. The wells were installed to
depths of 80 feet below grade and were constructed as described in the work plan.

The pumps, piping and control systems were installed during the week of April 28, 2003.
The layout of the piping and controls are provided on the attached figure. The system
was started up on May 1, 2003, with each well pumping at an initial flow rate of one
gallon per minute (gpm). On May 20, the pumping rate for each well was increased to
three gpm. Data and figures presented in the 2Q03 Report demonstrated that hydraulic
control was being achieved in the area hydraulically downgradient of the bioremediation
pilot test area. During the August sampling event, it was noted that the pumping rate of
the wells had reduced to roughly one gpm, although the pump controllers had not been
adjusted. We believe that the reduction in pumping resulted from an interruption in the
compressed air supply to the pumps; compressed air is supplied by the facility, and



periodic interruptions occur due to maintenance activities. Because the pump controllers
are pneumatic, the pump cycle logic re-sets upon re-start. We had planned to provide a
back-up compressed air supply to allow the pumps to maintain the three gpm pumping
rate, however, an accurnulation of weathered soybean oil was detected in well MW-14
during the December 2003 sampling event. This well is located directly downgradient of
the bioremediation pilot test area; fresh soybean oil was found in this well on three
occasions in 2002, but has not been detected for roughly a year. We believe that the
presence of the weathered soybean oil indicates that the hydraulic control system has not
only been collecting contaminated groundwater, but may have accelerated the movement
of contaminants from the bioremediation pilot test area. As a result, we plan to operate
the hydraulic control system at the lower flow rate (roughly 1 gpm per well) and to re-
evaluate the issue based on data from the next monitoring event.

3.0 Schedule

The planned schedule of activities for the next few months is attached.
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December 31, 2003

Bryan Tiskowitz

Photocircuits Corporation

31 Sea Cliff Avenue
Glen Cove, NY 11542

TEL: (516) 609-1779
FAX (516) 609-1257

RE: Photocircuits 31 Sea Cliff Ave. Glen Cove,

Dear Bryan Tiskowitz:

Order No.: 0312106

American Analytical Laboratories received 17 samples on 12/17/2003 for the analyses

presented in the following report.

There were no problems with the analyses and all data for associated QC met EPA or laboratory

specifications.

If you have any questions regarding these tests results, please feel free to call.

Sincerely,

Lori Beyer
Lab Director

AMERICAN
ANALYTICAL
LABORATORIES

56 TOLEDO STREET « FARMINGDALE. NEW YORK 11735 » (631) 454-6100 o FAX: (631) 454-8027

—



American Analytical Laboratories Date: 31-Dec-03

CLIENT: Photocircuits Corporation

Project: Photocircuits 31 Sea Chiff Ave. Glen Cove, N.Y. Work Order Sample Summary
Lab Order: 0312106

Lab Sample ID Client Sample ID Tag Number Collection Date Date Received
0312106-01A SMP-1 12/16/2003 12/17/2003
0312106-01B SMP-1 12/16/2003 12/17/2003
0312106-01C SMP-1 12/16/2003 12/17/2003
0312106-02A DMP-1 12/16/2003 12/17/2003
0312106-02B DMP-1 12/16/2003 12/17/2003
0312106-02C DMP-1 12/16/2003 12/17/2003
0312106-03A SMP-3 12/16/2003 12/17/2003
0312106-03B SMP-3 12/16/2003 12/17/2003
0312106-03C SMP-3 12/16/2003 12/17/2003
0312106-04A DMP-3 12/16/2003 12/17/2003
0312106-04B DMP-3 12/16/2003 12/17/2003
0312106-04C DMP-3 12/16/2003 12/17/2003
0312106-05A SMP-+4 12/16/2003 12/17/2003
0312106-05B SMP-4 12/16/2003 12/17/2003
0312106-05C SMP-4 12/16/2003 12/17/2003
0312106-06A DMP-4 12/16/2003 12/17/2003
0312106-06B DMP+4 12/16/2003 12/17/2003
0312106-06C DMP-4 12/16/2003 12/17/2003
0312106-07A MW-8 12/16/2003 12/17/2003
0312106-07B MW-8 12/16/2003 12/17/2003
0312106-07C MW-8 12/16/2003 12/17/2003
0312106-08A MW-12 12/16/2003 12/17/2003
0312106-08B MW-12 12/16/2003 12/17/2003
0312106-08C MW-12 12/16/2003 12/17/2003
0312106-09A MW-13 12/17/2003 ' 12/17/2003
0312106-09B MW-13 12/17/2003 12/17/2003
0312106-09C MW-13 12/17/2003 12/17/2003
0312106-10A Mw-14 12/16/2003 12/17/2003
0312106-10B MW-14 12/16/2003 12/17/2003
0312106-10C MW-14 12/16/2003 12/17/2003
0312106-11A RW-1 12/17/2003 12/17/2003
0312106-12A RW-2 12/17/2003 12/17/2003
0312106-13A RW.-3 12/17/2003 12/17/2003
0312106-14A RW-4 12/17/2003 12/17/2003
0312106-15A MW-35 (45A SITE) 12/17/2003 12/17/2003
0312106-16A MW-35 (45A SITE) 12/17/2003 12/17/2003
0312106-17A Pretreatrnent 12/17/2003 12/17/2003

Page 1 of 1
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American Analytical Laboratories,

CHAIN-OF-GUSTODY RECORD
56 Toledo Street
Farmingdaie, NY 117353-
(631} 454-6100
Subcontractor;
Environmental Testing Laboratories . TEL: {631) 249-1456
208 Roufe 109 ; FAX (631) 249-8344
Farmingdale, New York 11735
Acct#: 18-Dec-03
(] OC_. Requested Tests }
Sample ID Matrix Collection Date Bottle Type E415.1 j I ] 1 }
0312106-01C Liquid 12/16/2003 250ML PU 1
0312106-02C Liquid 1211612003 250ML PU 1
0312106-03C Liquid 12/16/2003 250ML PU 1
0312106-04C Liquid 12/16/2003 250ML PU 1
0312106-05C Liquid 12/16/2003 250ML PU 1
0312106-06C Liguid 12/16/2003 250ML PU 1
0312108-07C Liquid 121162003 250ML PU 1
0312106-08C Liquid 12!16!20Q3 250ML PU 1
0312106-09C Liquid 121712003 250ML PU 1 B
0312106-10C Liguid 12/16/2003 250ML PU 1
Comments: . TAT Required: by12/26/03
i e e T TR ) -
‘ Date/Time |~ {_ Date/Time
Cluss G o
Relinquished by:

7
Relinguished by:

& AEIT g ofReceived by:

Received by:

Wﬂmﬁ-xm

@




AMERICAN ANALYTICAL LABORATORIES, INC.
56 TOLEDO.STREET
FARMINGDALE, NEW YORK 11735
TELEPHONE: (631) 454-6100  FAX: (631) 454-8027

DATA REPORTING QUALIFIERS

For reporting resuits, the following “Results Qualifiers™ are used:

Value

If the result is greater than or equél to the detection limit,
report the value

Indicates the compound was analyzed for but was not detected. Report
the minimum detection limit for the sample with the U, i.e. “10U". This is
not necessarily the instrument detection limit attainable for this particular
sample based on any concentration or dilution that may have been
required.

Indicates an estimated value. The flag is used:

(1) When estimating a concentration for a tentatively identified
compound (library search hits, where a 1:1 response is
assumed.)

(2) When the mass spectral data indicated the identification,
however the result was less than the specified detection limit
greater than zero. If the detection limit was 10ug/L and a
concentration of 3ug/L was calculated report as 3J. This flag
is used when similar situations arise on any organic
parameter i.e. Pesticide, PCBs and others.

Indicates the analyte was found in the blank as well as the
sample report “10B”.

Indicates the analytes concentration exceeds the calibrated
range of the instrument for that specific analysis.

This flag identifies all compounds identified in an analysis at
a secondary dilution factor.

This flag is used for Pesticide / PCB target analyte when
there is >25% difference for detected concentrations
between the two GC Columns. The higher of the two values
is reported on Form | and flagged with a “P”.

This flag indicates presumptive evidence of a compound.
This is only used for tentatively identified compounds (TICs),
where the identification is based on a mass spectral library
search. It applies to alt TIC results. For generic
characterization of a TIC, such as chlorinated hydrocarbon,
the flag is not used.




American Analytical Laboratories

Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: SMP-1

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003

Lab ID: 0312106-01A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
1,1,1,2-Tetrachloroethane U 1.0 pa/L 1 12/18/2003 8:45:00 AM
1,1,1-Trichloroethane U 1.0 Hg/L 1 12/18/2003 8:45:00 AM
1,1.2,2-Tetrachloroethane U 1.0 pg/l 1 12/18/2003 8:45:00 AM
1,1,2-Trichloro-1,2,2-triflucroethane U 1.0 ug/L 1 12/18/2003 8:45:00 AM
1,1,2-Trichloroethane u 1.0 Hg/L 1 12/18/2003 8:45:00 AM
1,1-Dichloroethane 42 1.0 pg/l 1 12/18/2003 8:45:00 AM
1,1-Dichloroethene u 1.0 ug/L 1 12/18/2003 8:45:00 AM
1,1-Dichloropropene u 1.0 pg/t. 1 12/18/2003 8:45:00 AM
1,2,3-Trichlorobenzene U 1.0 pg/L 1 12/18/2003 8:45:00 AM
1,2,3-Trichloropropane U 1.0 pg/L 1 12/18/2003 8:45:00 AM
1,2,4,5-Tetramethyibenzene U 1.0 pg/L 1 12/18/2003 8:45.00 AM
1,2,4-Trichlorobenzene U 1.0 ug/t 1 12/18/2003 8:45:00 AM
1,2,4-Trimethylbenzene U 1.0 ug/L 1 12/18/2003 8:45:00 AM
1,2-Dibromo-3-chloroprepane U 1.0 pg/L 1 12/18/2003 8:45:00 AM
1,2-Dibromoethane U 1.0 pg/t 1 12/18/2003 8:45:00 AM
1,2-Dichlorobenzene U 1.0 ug/L 1 12/18/2003 8:45:00 AM
1.2-Dichloroethane U 1.0 pg/L 1 12/18/2003 8:45:00 AM
1,2-Dichloropropane U 1.0 pg/L 1 12/18/2003 8:45:00 AM
1,3.5-Trimethylbenzene - U 1.0 pg/L 1 12/18/2003 8:45:00 AM
1,3-Dichlorobenzene U 1.0 ug/L 1 12/18/2003 8:45:00 AM
1,3-dichloropropane u 1.0 pg/t 1 12/18/2003 8:45:00 AM
1,4-Dichlorobenzene u 1.0 pg/L 1 12/18/2003 8:45:00 AM
2,2-Dichloropropane u 1.0 pg/L 1 12/18/2003 8:45:00 AM
2-Butanone u 1.0 Hg/L 1 12/18/2003 8:45:00 AM
2-Chloroethyl vinyt ether U 1.0 pg/L 1 12/18/2003 8:45:00 AM
2-Chiorotoluene 43 1.0 pg/L 1 12/18/2003 8:45:00 AM
2-Hexanone U 1.0 pg/l 1 12/18/2003 8:45:00 AM
4-Chlorotoluene U 1.0 ug/L 1 12/18/2003 8:45:00 AM
4-lsopropyltoluene u 1.0 pg/L 1 12/18/2003 8:45:00 AM
4-Methyl-2-pentancne U 1.0 ug/L 1 12/18/2003 8:45:00 AM
Acetone u 1.0 pg/t 1 12/18/2003 8:45:00 AM
Acrolein u 1.0 pg/L 1 12/18/2003 8:45:00 AM
Acrylonitrile U 1.0 pa/L 1 12/18/2003 8:45:00 AM
Benzene 1.2 1.0 ug/L 1 12/18/2003 8:45.00 AM
Bromobenzene U 1.0 pa/t 1 12/18/2003 8:45:00 AM
Bromochloromethane U 1.0 ug/t 1 12/18/2003 8:45.00 AM
Bromodichloromethane U 1.0 ug/t 1 12/18/2003 8:45:00 AM
Bromoform U 1.0 ug/L 1 12/18/2003 8:45:00 AM
Bromomethare U 1.0 pa/l 1 12/18/2003 8:45:00 AM
Carbon disulfide U 1.0 pg/L 1 12/18/2003 8:45:00 AM

Qualifiers:

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

® - Value exceeds Maximum Contaminant Level

ND - Not Detected at the Reporting Limit

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories

Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: SMP-1

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea CIiff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003

Lab ID: 0312106-01A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
Carbon tetrachloride U 1.0 g/l 1 12/18/2003 8:45:00 AM
Chlorobenzene U 1.0 ug/l 1 12/18/2003 8:45:00 AM
Chlorodifluoromethane U 1.0 pgiL 1 12/18/2003 8:45:00 AM
Chloroethane 680 1.0 ugiL 1 12/18/2003 8:45:00 AM
Chloroform U 1.0 Mo/l 1 12/18/2003 8:45:00 AM
Chioromethane U 1.0 ug/L 1 12/18/2003 8:45:00 AM
cis-1,2-Dichloroethene ¥ 5.4 1.0 g/l 1 12/18/2003 8:45:00 AM
cis-1,3-Dichloropropene U 1.0 pg/L 1 12/18/2003 8:45:00 AM
Dibromochloromethane U 1.0 pg/lL 1 12/18/2003 8:45:00 AM
Dibromomethane U 1.0 pg/L 1 12/18/2003 8:45:00 AM
Dichlorodifluoromethane U] 1.0 pa/L 1 12/18/2003 8:45:00 AM
Diiscpropyl ether U 1.0 ug/t. 1 12/18/2003 8:45:00 AM
Ethanol U 1.0 pg/L 1 12/18/2003 8:45:.00 AM
Ethyl acetate U 1.0 pg/L 1 12/18/2003 8:45:00 AM
Ethylbenzene u 1.0 Mg/l 1 12/18/2003 8:45:00 AM
Freon-114 u 1.0 pg/L 1 12/18/2003 8:45:00 AM
Hexachlorobutadiene U 1.0 pg/L 1 12/18/2003 8:45:00 AM
Isopropy! acetate u 1.0 g/l 1 12/18/2003 8:45:00 AM
Isopropylbenzene u 1.0 pg/t 1 12/18/2003 8:45:00 AM
m,p-Xylene u 20 Mg/l 1 12/18/2003 8:45:00 AM
Methyl tert-butyl ether U 1.0 pg/l 1 12/18/2003 8:45:00 AM
Methylene chloride U 1.0 pg/L 1 12/18/2003 8:45:00 AM
Naphthalene u 1.0 ug/L 1 12/18/2003 8:45:00 AM
n-Buty! acetate U 1.0 ug/L 1 12/18/2003 8:45:00 AM
n-Butylbenzene U 1.0 pg/t 1 12/18/2003 8:45:00 AM
n-Propy! acetate U 1.0 pg/L 1 12/18/2003 8:45:00 AM
n-Propylbenzene U 1.0 pg/L 1 12/18/2003 8:45:00 AM
o-Xylene u 1.0 pg/L 1 12/18/2003 8:45:00 AM
p-Diethylbenzene U 1.0 ug/L 1 12/18/2003 8:45:00 AM
p-Ethyltoluene U 1.0 ug/L 1 12/18/2003 8:45:00 AM
sec-Butylbenzene u 1.0 pg/L 1 12/18/2003 8:45:00 AM
Styrene U 1.0 ug/L 1 12/18/2003 8:45:00 AM
t-Butyl alcohol u 1.0 pg/L 1 12/18/2003 8:45:00 AM
tert-Butylbenzene U 1.0 pg/L 1 12/18/2003 8:45:00 AM
Tetrachloroethene u 1.0 ug/L 1 12/18/2003 8:45:00 AM
Toluene 22 1.0 pg/L 1 12/18/2003 8:45:00 AM
trans-1,2-Dichloroethene U 1.0 ug/L 1 12/18/2003 8:45:00 AM
trans-1,3-Dichloropropene U 1.0 pg/L 1 12/18/2003 8:45:00 AM
Trichloroethene U 1.0 ug/L 1 12/18/2003 8:45:00 AM
Trichloroflueromethane U 1.0 pg/L 1 12/18/2003 8:45:00 AM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

* . Value exceeds Maximurmn Contaminant Level
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American Analytical Laboratories Date: 31-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: SMP-1
Lab Order; 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-01A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 Swsze0B Analyst: LDS
Vinyl acetate U 1.0 po/L 1 12/18/2003 8:45:00 AM
Vinyl chioride 40 1.0 pg/L 1 12/18/2003 8:45:00 AM
Quualifiers: ND - Not Detected at the Reporting Limit $ - Spike Recovery outside accepted recovery hmits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

* - Value exceeds Maximum Contaminant Level
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American Analytical Laboratories Date: 3/-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: SMP-1
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-01B Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
TOTAL [RON E200.7 (SW3010A) Analyst: JP
Iron 217 0.0200 mg/L 1 12/19/2003 10:25:13 AM
Qualifiers: ND - Not Detected at the Reporting Lirmt S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Leve] Page 4 of 71



American Analytical Laboratories Date: 31-Dec-03
CLIENT: Photocircuits Corporation ‘ Client Sample ID: SMP-1
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea CLff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-01C Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
NITRATE AS N E353.2 Analyst: BK
Nitrogen, Nitrate-Nitrite U 0.100 mg/L 1 12/19/2003
SULFATE E375.4 Analyst: BK
Sulfate 30.0 1.00 mag/L 1 10/30/2003
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* . Value exceeds Maximum Contamninant Level Page 5of 71



American Analytical Laboratories

Date: 371-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: DMP-1

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea ClLiff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003

Lab ID: 0312106-02A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst; LDS
1,1,1,2-Tefrachloroethane u 1.0 ug/L 1 12/18/2003 9:24:00 AM
1,1,1-Trichloroethane u 1.0 pg/L 1 12/18/2003 9:24:00 AM
1,1,2,2-Tetrachloroethane u 1.0 pg/l 1 12/18/2003 9:24:00 AM
1,1,2-Trichloro-1,2 2-triflucroethane U 1.0 ug/L 1 12/18/2003 9:24:00 AM
1,1,2-Trichloroethane u 1.0 ug/L 1 12/18/2003 9:24:00 AM
1,1-Dichloroethane 320 1.0 pg/l 1 12/18/2003 9:24:00 AM
1,1-Dichloroethene u 1.0 pg/L 1 12/18/2003 9:24:00 AM
1,1-Dichloropropene U 1.0 pg/L 1 12/18/2003 9:24:00 AM
1,2,3-Trichlorobenzene U 1.0 g/l 1 12/18/2003 9:24:00 AM
1,2,3-Trichloropropane U 1.0 pg/L 1 12/18/2003 9:24:00 AM
1,2,4,5-Tetramethylbenzene U 1.0 pg/L 1 12/18/2003 9:24:00 AM
1,2,4-Trichlorobenzene u 1.0 pg/L 1 12/18/2003 9:24:00 AM
1.2,4-Trimethylbenzene 1.7 1.0 pg/L 1 12/18/2003 9:24:00 AM
1,2-Dibromo-3-chloropropane u 1.0 ug/L 1 12/18/2003 9:24:00 AM
1,2-Dibrormoethane u 1.0 pg/l 1 12/18/2003 9:24:00 AM
1,2-Dichlorobenzene U 1.0 pg/L 1 12/18/2003 9:24:00 AM
1,2-Dichloroethane U 1.0 ug/L. 1 12/18/2003 9:24:00 AM
1,2-Dichloropropane U 1.0 ug/L 1 12/18/2003 9:24:00 AM
1,3,5-Trimethylbenzene 15 1.0 pg/l. 1 12/18/2003 9:24:00 AM
1.3-Dichlorobenzene U 1.0 pg/L 1 12/18/2003 9:24:00 AM
1,3-dichloropropane U 1.0 pg/L 1 12/18/2003 9:24:00 AM
1,4-Dichlorabenzene U 1.0 ug/L 1 12/18/2003 9:24:00 AM
2,2-Dichloropropane U 1.0 ug/L 1 12/18/2003 9:24:00 AM
2-Butanone 67 1.0 pg/L 1 12/18/2003 9:24:00 AM
2-Chioroethy! vinyl ether U 1.0 pg/L 1 12/18/2003 9:24:.00 AM
2-Chlorotoluene 43 1.0 pg/L 1 12/18/2003 9:24:00 AM
2-Hexanone u 1.0 pg/L. 1 12/18/2003 9:24:00 AM
4-Chlorotoluene 2.8 1.0 pg/L 1 12/18/2003 9:24:00 AM
4-1sopropyltoluene U 1.0 pg/l. 1 12/18/2003 9:24:00 AM
4-Methyl-2-pentanone U 1.0 pg/L 1 12/18/2003 9:24:00 AM
Acetone U 1.0 pg/L 1 12/18/2003 9:24:00 AM
Acrolein U 1.0 ug/L 1 12/18/2003 9:24:00 AM
Acrylonitrile U 1.0 yg/L 1 12/18/2003 9:24.00 AM
Benzene 58 1.0 ug/L 1 12/18/2003 9:24:00 AM
Bromobenzene U 1.0 g/l 1 12/18/2003 9:24:00 AM
Bromochloromethane U 1.0 pg/L 1 12/18/2003 9:24:00 AM
Bromodichloromethane U 1.0 ug/L 1 12/18/2003 9:24:00 AM
Bromoform U 1.0 pg/L 1 12/18/2003 9:24:00 AM
Bromormethane U 1.0 pg/L 1 12/18/2003 9:24.00 AM
Carbon disulfide u 1.0 ug/L 1 12/18/2003 9:24:00 AM

Qualifiers:

J - Analyte detected below quantitation limits

ND - Not Detected at the Reporting Limit

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories

Date: 3/-Dec-03

CLIENT: Photocircuits Corporation

Client Sample ID: DMP-1

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003

Lab ID: 0312106-02A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
Carbon tetrachloride u 1.0 Hg/L 1 12/18/2003 9:24:00 AM
Chlorobenzene U 1.0 ug/L 1 12/18/2003 9:24:00 AM
Chilorodifluoromethane U 1.0 pg/L 1 12/18/2003 9:24:00 AM
Chloroethane 530 10 ug/l 10 12/19/2003 6:26:00 PM
Chloroform u 1.0 ug/L 1 12/18/2003 9:24:00 AM
Chloromethane U 1.0 ug/L 1 12/18/2003 9:24.00 AM
cis-1,2-Dichloroethene 53 1.0 ug/l. 1 12/18/2003 9:24:00 AM
cis-1,3-Dichloropropene U 1.0 ug/ll 1 12/18/2003 9:24:.00 AM
Dibromochiocromethane U 1.0 ug/L 1 12/18/2003 9:24:00 AM
Dibromomethane U 1.0 pg/L 1 12/18/2003 9:24:00 AM
Dichlorodiflucromethane 9] 1.0 ug/L. 1 12/18/2003 9:24:00 AM
Diiscpropy! ether 9] 1.0 pa/L 1 12/18/2003 9:24:00 AM
Ethanol U 1.0 ug/L 1 12/18/2008 9:24:00 AM
Ethyl acetate U 1.0 ng/l. 1 12/18/2003 9:24:00 AM
Ethylbenzene 1.8 1.0 ug/L 1 12/18/2003 9:24:00 AM
Freon-114 U 1.0 Hg/L 1 12/18/2003 9:24:00 AM
Hexachlorobutadiene u 1.0 ug/L 1 12/18/2003 9:24:.00 AM
Isopropy! acetate U 1.0 ug/L 1 12/18/2003 9:24:00 AM
Isopropylbenzene U 1.0 ug/l 1 12/18/2003 9:24:00 AM
m,p-Xylene 21 2.0 Hg/L 1 12/18/2003 9:24:00 AM
Methy! tert-butyl ether U 1.0 pg/l 1 12/18/2003 9:24:00 AM
Methylene chloride 8.0 1.0 ug/L 1 12/18/2003 9:24:00 AM
Naphthalene U 1.0 ug/t 1 12/18/2003 9:24:00 AM
n-Butyl acetate U 1.0 ug/L 1 12/18/2003 9:24:00 AM
n-Butylbenzene U 1.0 ug/t. 1 12/18/2003 9:24:00 AM
n-Propyl acetate U 1.0 ua/L 1 12/18/2003 9:24:00 AM
n-Propylbenzene U 1.0 ug/L 1 12/18/2003 9:24.00 AM
o-Xylene 1.5 1.0 ug/L 1 12/18/2003 9:24:00 AM
p-Diethylbenzene U 1.0 ug/L 1 12/18/2003 9:24:00 AM
p-Ethyltoluene U 1.0 ug/L 1 12/18/2003 9:24:00 AM
sec-Butylbenzene u 1.0 ug/L 1 12/18/2003 9:24:00 AM
Styrene U 1.0 ug/L 1 12/18/2003 9:24:00 AM
t-Butyl alcohcl U 1.0 pg/L 1 12/18/2003 9:24:00 AM
tert-Butylbenzene 9] 1.0 pg/L 1 12/18/2003 9:24:00 AM
Tetrachloroethene U 1.0 ug/L 1 12/18/2003 9:24:00 AM
Toluene 19 1.0 ug/L 1 12/18/2003 9:24:00 AM
trans-1,2-Dichloroethene 5.2 1.0 pg/L 1 12/18/2003 9:24:00 AM
trans-1,3-Dichloropropene U 1.0 ugn. 1 12/18/2003 9:24.00 AM
Trichloroethene u 1.0 pg/L 1 12/18/2003 9:24:00 AM
Trichlorofluoromethane U 1.0 pg/L 1 12/18/2003 9:24:00 AM

Qualifiers: ND - Not Detected at the Reporting Limit
J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

*. Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories Date: 3I-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: DMP-1
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-02A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
Vinyl acetate U 1.0 ug/L 1 12/18/2003 9:24:00 AM
Vinyl chloride 260 1.0 g/l 1 12/18/2003 9:24:00 AM
\A
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quanctation range
* - Value exceeds Maximum Contarninant Level Page 8 of 71



American Analytical Laboratories Date: 3I-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: DMP-1
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y.  Collection Date: 12/16/2003
Lab ID: 0312106-02B Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
TOTAL IRON E200.7 (SW3010A) Analyst: JP
Iron 3.09 0.0200 mg/L. 1 12/19/2003 10:32:39 AM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

¢ - Value exceeds Maximum Contarminant Level Page 9 of 71



American Analytical Laboratories Date: 31-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: DMP-1
Lab Order: 0312106 Tag Number: '
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-02C Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
NITRATE ASN E353.2 Analyst: BK
Nitrogen, Nitrate-Nitrite 0.087 0.100 J mg/L 1 12/19/2003
SULFATE E375.4 Analyst: BK
Sulfate 226 1.00 mg/L. 1 10/30/2003
\\
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
T - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

®_ Value exceeds Maximum Contarmnant Level

A
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American Analytical Laboratories

Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: SMP-3

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea CLff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003

Lab ID: 0312106-03A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 Swsa260B Analyst: LDS
1,1,1,2-Tetrachloroethane U 1.0 pg/L 1 12/18/2003 10:04:00 AM
1,1,1-Trichloroethane 2300 100 pg/L 100 12/19/2003 7:05:00 PM
1,1,2,2-Tefrachloroethane U 1.0 ug/L 1 12/18/2003 10:04:00 AM
1,1,2-Trichloro-1,2 2-triflucroethane U 1.0 pg/L 1 12/18/2003 10:04:00 AM
1,1,2-Trichloroethane U 1.0 pg/L 1 12/18/2003 10:04:00 AM
1,1-Dichloroethane 19000 100 pg/L 100 12/19/2003 7:05:00 PM
1,1-Dichloroethene 4 50 1.0 ug/L 1 12/18/2003 10:04:00 AM
1,1-Dichloropropene U 1.0 pg/L 1 12/18/2003 10:04:00 AM
1,2,3-Trichlorobenzene 0] 1.0 ug/L 1 12/18/2003 10:04:00 AM
1,2,3-Trichloropropane U 1.0 po/lL 1 12/18/2003 10:04:00 AM
1,2,4,5-Tetramethylbenzene U 1.0 ug/L 1 12/18/2003 10:04:00 AM
1,2,4-Trichlorobenzene U 1.0 ug/L 1 12/18/2003 10:04:00 AM
1,2,4-Trimethylbenzene U 1.0 pg/L 1 12/18/2003 10:04:00 AM
1,2-Dibromo-3-chloropropane U 1.0 Hag/L 1 12/18/2003 10:04:00 AM
1,2-Dibromoethane U 1.0 pg/L 1 12/18/2003 10:04:00 AM
1,2-Dichlorobenzene U 1.0 ug/L 1 12/18/2003 10:04;00 AM
1,2-Dichloroethane 7.6 1.0 pg/L 1 12/18/2003 10:04:00 AM
1,2-Dichloropropane U 1.0 pg/L 1 12/18/2003 10:04:00 AM
1,3,5-Trimethylbenzene U 1.0 ug/L 1 12/18/2003 10:04:00 AM
1,3-Dichlorobenzene U 1.0 pg/L 1 12/18/2003 10:04:00 AM
1,3-dichloropropane U 1.0 pg/L 1 12/18/2003 10:04:00 AM
1,4-Dichlorobenzene U 1.0 pg/L 1 12/18/2003 10:04:00 AM
2,2-Dichloropropane U 1.0 pg/l 1 12/18/2003 10:04:00 AM
2-Butanone 270 1.0 ug/L 1 12/18/2003 10:04:00 AM
2-Chioroethyl vinyl ether U 1.0 pg/L 1 12/18/2003 10:04.00 AM
2-Chlorotoluene 28 1.0 pg/L 1 12/18/2003 10:04:00 AM
2-Hexanone U 1.0 pg/L 1 12/18/2003 10:04:00 AM
4-Chlorotoluene 1.7 1.0 ug/lL 1 12/18/2003 10:04:00 AM
4-lsopropyltoluene 0] 1.0 pg/L 1 12/18/2003 10:04:00 AM
4-Methyl-2-pentanone U 1.0 pg/lL 1 12/18/2003 10:04:00 AM
Acetone U 1.0 pglL 1 12/18/2003 10:04:00 AM
Acrolein U 1.0 pg/L 1 12/18/2003 10:04:00 AM
Acrylonitrile U 1.0 pg/L 1 12/18/2003 10:04:00 AM
Benzene 4.9 1.0 pg/L 1 12/18/2003 10:04:00 AM
Bromobenzene U 1.0 g/l 1 12/18/2003 10:04:00 AM
Bromochloromethane U 1.0 g/l 1 12/18/2003 10:04:00 AM
Bromodichloromethane ] 1.0 pa/L 1 12/18/2003 10:04:00 AM
Bromoform U 1.0 ug/L 1 12/18/2003 10:04:00 AM
Bromomethane U 1.0 ug/L 1 12/18/2003 10:04:00 AM
Carbon disulfide U 1.0 pg/lL 1 12/18/2003 10:04:00 AM

Qualifiers: ND - Not Detected at the Reporting Limit
J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

* _ Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories

Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: SMP-3

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea CLiff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003

Lab ID: 0312106-03A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
Carbon tetrachloride U 1.0 pg/L 1 12/18/2003 10:04:00 AM
Chiorobenzene U 1.0 pg/L 1 12/18/2003 10:04:00 AM
Chlorodifluoromethane U 1.0 pg/L 1 12/18/2003 10:04:00 AM
Chloroethane 4600 100 pg/t 100 12/19/2003 7:05:00 PM
Chlaroform U 1.0 pg/ 1 12/18/2003 10:04:00 AM
Chloromethane U 1.0 pa/L 1 12/18/2003 10:04:00 AM
cis-1,2-Dichloroethene 25 1.0 ug/l 1 12/18/2003 10:04:00 AM
cis-1,3-Dichloropropene U 1.0 pg/l. 1 12/18/2003 10:04:00 AM
Dibromochloromethane U 1.0 pg/L 1 12/18/2003 10:04:00 AM
Dibromomethane U 1.0 pg/L 1 12/18/2003 10:04:00 AM
Dichlorodifluoromethane U 1.0 pg/L 1 12/18/2003 10:04:00 AM
Diisopropyl ether U 1.0 pg/l. 1 12/18/2003 10:04:00 AM
Ethanol U 1.0 pg/L 1 12/18/2003 10:04:00 AM
Ethyl acetate U 1.0 pg/L 1 12/18/2003 10:04:00 AM
Ethylbenzene U 1.0 Hg/t 1 12/18/2003 10:04:00 AM
Freon-114 U 1.0 pg/l 1 12/18/2003 10:04:00 AM
Hexachlorobutadiene U 1.0 ug/L 1 12/18/2003 10:04:00 AM
Isopropy! acetate ] 1.0 ug/l. 1 12/18/2003 10:04:00 AM
Isopropylbenzene ] 1.0 pa/l 1 12/18/2003 10:04:00 AM
m.p-Xylene U 20 pg/L 1 12/18/2003 10:04:00 AM
Methyl tert-buty! ether U 1.0 ug/L 1 12/18/2003 10:04:00 AM
Methylene chloride 24 1.0 pg/L 1 12/18/2003 10:04:00 AM
Naphthalene U 1.0 pg/L 1 12/18/2003 10:04:00 AM
n-Butyl acetate U 1.0 pg/L 1 12/18/2003 10:04:00 AM
n-Butylbenzene U 1.0 ug/L 1 12/18/2003 10:04:00 AM
n-Propyl acetate U 1.0 pg/L 1 12/18/2003 10:04:00 AM
n-Propylbenzene U 1.0 pg/L. 1 12/18/2003 10:04:00 AM
o-Xylene U 1.0 pg/L 1 12/18/2003 10:04:00 AM
p-Diethylbenzene U 1.0 pgl. 1 12/18/2003 10:04:00 AM
p-Ethyltoluene U 1.0 pg/L 1 12/18/2003 10:04:00 AM
sec-Butylbenzene U 1.0 g/l 1 12/18/2003 10:04:00 AM
Styrene U 1.0 pg/L 1 12/18/2003 10:04:00 AM
t-Butyl alcohol U 1.0 pg/L 1 12/18/2003 10:04:00 AM
tert-Butylbenzene U 1.0 ug/L 1 12/18/2003 10:04:00 AM
Tetrachloroethene U 1.0 pg/L 1 12/18/2003 10:04:00 AM
Toluene 160 1.0 ug/t. 1 12/18/2003 10:04:00 AM
trans-1,2-Dichloroethene U 1.0 ug/L 1 12/18/2003 10:04:00 AM
trans-1,3-Dichloropropene U 1.0 pg/L 1 12/18/2003 10:04:00 AM
Trichloroethene U 1.0 ug/. 1 12/18/2003 10:04:00 AM
Trichlorofluoromethane U 1.0 ug/L 1 12/18/2003 10:04:00 AM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery lirits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

® - Value exceeds Maximum Contaminant Level
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American Analytical Laboratories Date: 3/-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: SMP-3
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-03A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES 5W-846 METHOD 8260 SW8260B Analyst: LDS
Vinyl acetate U 1.0 pg/l. 1 12/18/2003 10:04.00 AM
Vinyl chloride 190 1.0 pg/lL 1 12/18/2003 10:04:00 AM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery lirmits
B - Analyte detected i the associated Method Blank E - Value above quantitation range

* - Value exceeds Maximum Contarninant Leve]
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American Analytical Laboratories Date: 3/-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: SMP-3
Lab Order: 0312106 Tag Number;
Project: Photocircuits 31 Sea CLiff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-03B Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
TOTAL IRON E200.7 (SW3010A) Analyst: JP
Iron 8.93 0.0200 mg/L. 1 12/19/2003 10:34:59 AM
i
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

* - Value exceeds Maximum Contaminant Level
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American Analytical Laboratories Date: 3/-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: SMP-3
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-03C Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
NITRATE AS N E353.2 Analyst: BK
Nitrogen, Nitrate-Nitrite U 0.100 mg/L. 1 12/19/2003
SULFATE E375.4 Analyst: BK
Sulfate 377 1.00 mg/L. 1 10/30/2003
{
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation lirnits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

* . Value exceeds Maximum Contaminant Level
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American Analytical Laboratories Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: DMP-3

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y.  Collection Date: 12/16/2003

Lab ID: 0312106-04A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst; LDS
1,1,1,2-Tetrachloroethane U 1.0 pg/L 1 12/18/2003 10:45:00 AM
1,1,1-Trichloroethane 540 50 ug/L 50 12/19/2003 1:48:00 PM
1,1,2,2-Tetrachloroethane U 1.0 pg/L 1 12/18/2003 1C:45:00 AM
1,1,2-Trichloro-1,2,2-trifluoroethane U 1.0 pg/L 1 12/18/2003 10:45:00 AM
1,1,2-Trichloroethane U 1.0 pa/L 1 12/18/2003 10:45:00 AM
1,1-Dichloroethane 5100 50 pg/l 50 12/18/2003 1:48:00 PM
1,1-Dichloroethene \ 18 1.0 pg/L 1 12/18/2003 10:45:00 AM
1,1-Dichloropropene u 1.0 Hg/L 1 12/18/2003 10:45:00 AM
1,2,3-Trichlorobenzene U 1.0 Hg/L 1 12/18/2003 10:45:00 AM
1,2,3-Trichloropropane U 1.0 pg/L 1 12/18/2003 10:45:00 AM
1,2,4,5-Tetramethylbenzene ] 1.0 pg/t 1 12/18/2003 10:45:00 AM
1,2,4-Trichlorobenzene u 1.0 pg/L 1 12/18/2003 10:45:00 AM
1,2,4-Trimethylbenzene 3.8 1.0 pg/L 1 12/18/2003 10:45:00 AM
1,2-Dibromo-3-chioropropane U 1.0 ug/L 1 12/18/2003 10:45:00 AM
1,2-Dibromoethane U 1.0 pgiL 1 12/18/2003 10:45:00 AM
1,2-Dichlorobenzene U 1.0 Hg/L 1 12/18/2003 10:45:00 AM
1,2-Dichioroethane 24 1.0 po/L 1 12/18/2003 10:45:00 AM
1,2-Dichloropropane u 1.0 pg/L 1 12/18/2003 10:45:00 AM
1,3,5-Trimethylbenzene 4.8 1.0 g/l 1 12/18/2003 10:45:00 AM
1,3-Dichlorobenzene u 1.0 uo/L 1 12/18/2003 10:45:00 AM
1,3-dichloropropane U 1.0 pg/L 1 12/18/2003 10:45:00 AM
1,4-Dichlorobenzene U 1.0 pg/L 1 12/18/2003 10:45:00 AM
2,2-Dichloropropane U 1.0 Hg/L 1 12/18/2003 10:45:00 AM
2-Butanone u 1.0 pg/L 1 12/18/2003 10:45:00 AM
2-Chloroethy] vinyl ether u 1.0 ug/L 1 12/18/2003 10:45:00 AM
2-Chlorotoluene 45 1.0 po/l 1 12/18/2003 10:45:00 AM
2-Hexanone U 1.0 pg/L 1 12/18/2003 10:45:00 AM
4-Chlorotoluene 49 1.0 pg/l 1 12/18/2003 10:45:00 AM
4-1sopropyltoluene u 1.0 ug/L 1 12/18/2003 10:45:00 AM
4-Methyl-2-pentanone u 1.0 pg/lL 1 12/18/2003 10:45:00 AM
Acetone u 1.0 ug/L 1 12/18/2003 10:45:00 AM
Acrolein U 1.0 pg/L 1 12/18/2003 10:45:00 AM
Acrylonitrile u 1.0 pg/L 1 12/18/2003 10:45:00 AM
Benzene U 1.0 uo/L. 1 12/18/2003 10:45:00 AM
Bromabenzene u 1.0 ua/l 1 12/18/2003 10:45:00 AM
Bromochloromethane U 1.0 pa/L 1 12/18/2003 10:45:00 AM
Bromaodichloromethane U 1.0 ug/L 1 12/18/2003 10:45:00 AM
Bromoform U 1.0 pg/L 1 12/18/2003 10:45:00 AM
Bromomethane U 1.0 g/l 1 12/18/2003 10:45;00 AM
Carbon disulfide u 1.0 ug/t 1 12/18/2003 10:45:00 AM

Quualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

* - Value exceeds Maximum Contaminant Level Page 16 of 71



American Analytical Laboratories

Date: 37/-Dec-03

] - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

CLIENT: Photocircuits Corporation Client Sample ID: DMP-3
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y.  Collection Date: 12/16/2003
Lab ID: 0312106-04A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SW82608B Analyst: LDS
Carbon tetrachloride U 1.0 ug/L 1 12/18/2003 10:45:00 AM
Chlorobenzene U 1.0 ug/L 1 12/18/2003 10:45:00 AM
Chlorodifluoromethane U 1.0 ug/t 12/18/2003 10:45:00 AM
Chloroethane 3900 50 pg/L 50 12/19/2003 1:48:00 PM
Chloroform U 1.0 Hg/L 1 12/18/2003 10:45:00 AM
Chloromethane u 1.0 pg/l 1 12/18/2003 10:45:00 AM
cis-1,2-Dichlorosthene * U 1.0 ua/t 1 12/18/2003 10:45:00 AM
cis-1,3-Dichloropropene U 1.0 pg/l 1 12/18/2003 10:45:00 AM
Dibromochloromethane U 1.0 pg/L 1 12/18/2003 10:45:00 AM
Dibromomethane u 1.0 ug/L 1 12/18/2003 10:45;00 AM
Dichlorodifluoromethane u 1.0 ug/L 1 12/18/2003 10:45:00 AM
Diisopropy! ether U 1.0 ug/L 1 12/18/2003 10:45:00 AM
Ethanol u 1.0 pg/t 1 12/18/2003 10:45:00 AM
Ethyl acetate u 1.0 ug/t. 1 12/18/2003 10:45:00 AM
Ethylbenzene 3.1 1.0 po/L 1 12/18/2003 10:45:00 AM
Freon-114 u 1.0 ug/L 1 12/18/2003 10:45:00 AM
Hexachlorobutadiene U 1.0 pg/L 1 12/18/2003 10:45:00 AM
Isopropyl acetate U 1.0 pg/L 1 12/18/2003 10:45:00 AM
Isopropylbenzene V) 1.0 ug/L 1 12/18/2003 10:45:00 AM
m,p-Xylene 52 2.0 pg/L 1 12/18/2003 10:45:00 AM
Methyl tert-buty! ether U 1.0 pa/L 1 12/18/2003 10:45:00 AM
Methylene chloride 47 1.0 ug/L 1 12/18/2003 10:45:00 AM
Naphthalene U 1.0 pg/L 1 12/18/2003 10:45:00 AM
n-Butyl acetate U 1.0 pgrL 1 12/18/2003 10:45:00 AM
n-Butylbenzene u 1.0 pg/L 1 12/18/2003 10:45:00 AM
n-Prapyl acetate u 1.0 pg/L 1 12/18/2003 10:45:00 AM
n-Propylbenzene U 1.0 pg/L 1 12/18/2003 10:45:00 AM
o-Xylene 57 1.0 pg/L 1 12/18/2003 10:45:00 AM
p-Diethylbenzene 6.1 1.0 pg/L 1 12/18/2003 10:45:00 AM
p-Ethyitoluene u 1.0 pg/l 1 12/18/2003 10:45:00 AM
sec-Butylbenzene U 1.0 pg/L 1 12/18/2003 10:45:00 AM
Styrene U 1.0 pg/L 1 12/18/2003 10:45:00 AM
t-Butyl alcohol U 1.0 pg/lL 1 12/18/2003 10:45:00 AM
tert-Butylbenzene u 1.0 pg/L 1 12/18/2003 10:45:00 AM
Tetrachioroethene U 1.0 pg/l 1 12/18/2003 10:45:00 AM
Toluene 160 1.0 pg/L 1 12/18/2003 10:45:00 AM
trans-1,2-Dichloroethene 3.1 1.0 ug/t 1 12/18/2003 10:45:00 AM
trans-1,3-Dichloropropene v 1.0 pg/L 1 12/18/2003 10:45:00 AM
Trichloroethene U 1.0 pg/l 1 12/18/2003 10:45:00 AM
Trchloroflucromethane U 1.0 pg/L 1 12/18/2003 10:45:00 AM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories Date: 37-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: DMP-3
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12'16/2003
Lab ID: 0312106-04A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-3846 METHOD 8260 Sweg2608 Analyst: LDS
Vinyl acetate U 1.0 ugiL 1 12/18/2003 10:45:00 AM
Vinyl chleoride 520 1.0 pg/L 1 12/18/2003 10:45:00 AM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limnits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

¢ - Value exceeds Maxirumn Contaminant Level
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American Analytical Laboratories Date: 3/-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: DMP-3
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-04B Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
TOTAL IRON E200.7 (SW3010A) Analyst: JP
Iron 7.29 0.0200 mg/l. 1 12/19/2003 10:38:43 AM
Qualifiers: ND - Not Detected at the Reporting Lirnit S - Spike Recovery outside accepted recovery limits
1 - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

¢ - Value exceeds Maximum Contaminant Level
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American Analytical Laboratories Date: 31-Dec-03
CLIENT: Photocircuits Corporation Cliept Sample ID: DMP-3
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea CLiff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-04C Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
NITRATE ASN E353.2 Analyst: BK
Nitrogen, Nitrate-Nitrite U 0.100 mg/l 1 12/19/2003
SULFATE E375.4 Analyst: BK
Sulfate 30.0 1.00 mg/L 1 10/30/2003
|
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
® - Value exceeds Maximum Contaminant Level Page 20 of 71



American Analytical Laboratories

Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: SMP-4

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea CLiff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003

Lab ID: 0312106-05A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW382608 Analyst; LDS
1,1,1,2-Tetrachloroethane U 1.0 ug/L 1 12/18/2003 11:25;00 AM
1,1,1-Trichloroethane 4.2 1.0 pg/L 1 12/18/2003 11:25:00 AM
1,1,2,2-Tetrachloroethane U 1.0 ug/L 1 12/18/2003 11:25:00 AM
1,1,2-Trichloro-1,2,2-triflucroethane u 1.0 Hg/L 1 12/18/2003 11:25:00 AM
1,1,2-Trichloroethane U 1.0 ug/L 1 12/18/2003 11:25:00 AM
1,1-Dichloroethane 110 1.0 ug/t 1 12/18/2003 11:25;00 AM
1,1-Dichtoroethene U 1.0 pg/L 1 12/18/2003 11:25:00 AM
1,1-Dichloropropene U 1.0 ug/L 1 12/18/2003 11:25:00 AM
1,2,3-Trichiorobenzene u 1.0 pg/l 1 12/18/2003 11:25:00 AM
1,2,3-Trichloropropane U 1.0 pg/L 1 12/18/2003 11:25:00 AM
1,2,4,5-Tetramethylbenzene U 1.0 ug/L 1 12/18/2003 11:25:00 AM
1,2,4-Trichlorobenzene U 1.0 Hg/L. 1 12/18/2003 11:25:00 AM
1,2,4-Trimethylbenzene U 1.0 pg/L 1 12/18/2003 11:25:00 AM
1,2-Dibromo-3-chloropropane U 1.0 ug/l 1 12/18/2003 11:25:00 AM
1,2-Dibromoethane U 1.0 pg/t 1 12/18/2003 11:25:00 AM
1,2-Dichlorobenzene U 1.0 pg/L 1 12/18/2003 11:25:00 AM
1,2-Dichloroethane U 1.0 g/l 1 12/18/2003 11:25:00 AM
1,2-Dichloropropane U 1.0 pg/l 1 12/18/2003 11:25:00 AM
1.3,5-Trimethytbenzene U 1.0 pg/L 1 12/18/2003 11:25:00 AM
1,3-Dichlorobenzene u 1.0 pg/L 1 12/18/2003 11:25:00 AM
1,3-dichloropropane U 1.0 ug/l 1 12/18/2003 11:25:00 AM
1.4-Dichlorobenzene U 1.0 ug/L 1 12/18/2003 11:25:00 AM
2,2-Dichloropropane U 1.0 pg/L 1 12/18/2003 11:25:00 AM
2-Butanone 230 1.0 pa/L 1 12/18/2003 11:25:00 AM
2-Chloroethy! vinyl ether U 1.0 pa/l. 1 12/18/2003 11:25:00 AM
2-Chiorotoluene 20 1.0 pg/L 1 12/18/2003 11;25:00 AM
2-Hexanone u 1.0 po/l 1 12/18/2003 11:25:00 AM
4-Chiorotoluene u 1.0 Hg/L 1 12/18/2003 11:25:00 AM
4-isopropyltoluene u 1.0 pg/l 1 12/18/2003 11:25:00 AM
4-Methyl-2-pentanone U 1.0 pg/L 1 12/18/2003 11:25:00 AM
Acetone 1200 1.0 E pglL 1 12/18/2003 11:25:00 AM
Acrolein U 1.0 pg/L 1 12/18/2003 11:25:00 AM
Acrylonitrile U 1.0 Wg/L 1 12/18/2003 11:25:00 AM
Benzene U 1.0 pg/L 1 12/18/2003 11:25:00 AM
Bromobenzene u 1.0 ug/L 1 12/18/2003 11:25:00 AM
Bromochloromethane U 1.0 pg/L 1 12/18/2003 11:25:00 AM
Bromodichloromethane u 1.0 pg/L 1 12/18/2003 11:25:00 AM
Bromoform U 1.0 ug/L 1 12/18/2003 11:25:00 AM
Bromomethane u 1.0 pg/L 1 12/18/2003 11:25:00 AM
Carbon disulfide U 1.0 pg/L 1 12/18/2003 11:25:00 AM

Qualifiers: -

I - Analyte detected below quantitation limits

ND - Not Detected at the Reporting Limit

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories

Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: SMP-4
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-05A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
Carbon tetrachloride U 1.0 ug/L 1 12/18/2003 11:25:00 AM
Chlorobenzene U 1.0 ug/L 1 12/18/2003 11;25:00 AM
Chlorodifluorornethane U 1.0 pg/L 1 12/18/2003 11:25:00 AM
Chloroethane 740 10 pa/L 10 12/19/2003 2:27:00 FM
Chloroform u 1.0 pg/L 1 12/18/2003 11:25:00 AM
Chloromethane U 1.0 ug/L 1 12/18/2003 11:25:00 AM
cis-1,2-Dichloroethene \ 180 1.0 ug/L 1 12/18/2003 11:25:00 AM
cis-1,3-Dichloropropene ' U 1.0 ug/L 1 12/18/2003 11:25:00 AM
Dibromochloromethane U 1.0 pg/l 1 12/18/2003 11:25:00 AM
Dibromomethane U 1.0 ug/L 1 12/18/2003 11:25:00 AM
Dichlorodifluoromethane U 1.0 ug/L 1 12/18/2003 11:25:00 AM
Diisopropy! ether u 1.0 pg/L 1 12/18/2003 11:25:00 AM
Ethanol u 1.0 ug/L 1 12/18/2003 11:25:00 AM
Ethyl acetate u 1.0 pg/L 1 12/18/2003 11:25:00 AM
Ethylbenzene U 1.0 Hg/L 1 12/18/2003 11:25:00 AM
Freon-114 u 1.0 ug/L 1 12/18/2003 11:25:00 AM
Hexachlorobutadiene u 1.0 pg/l 1 12/18/2003 11:25:00 AM
Isopropyl acetate U 1.0 pg/L 1 12/18/2003 11:25:00 AM
Isopropyibenzene U 1.0 pg/L 1 12/18/2003 11:25:00 AM
m,p-Xylene U 2.0 ug/L 1 12/18/2003 11:25:00 AM
Methyl tert-butyl ether U 1.0 g/l 1 12/18/2003 11:25:00 AM
Methylene chloride 17 1.0 ug/t 1 12/18/2003 11:25:00 AM
Naphthalene u 1.0 g/t 1 12/18/2003 11:25:00 AM
n-Butyl acetate u 1.0 Hg/L 1 12/18/2003 11:25:00 AM
n-Butylbenzene U 1.0 ug/lL 1 12/18/2003 11:25:00 AM
n-Propyl acetate U 1.0 ug/L 1 12/18/2003 11:25:00 AM
n-Propylbenzene U 1.0 Hg/L 1 12/18/2003 11:25:00 AM
o-Xylene u 1.0 Ho/L 1 12/18/2003 11:25:00 AM
p-Diethylbenzene U 1.0 ug/L 1 12/18/2003 11:25:00 AM
p-Ethyitoluene U 1.0 pg/L 1 12/18/2003 11:25:00 AM
sec-Butylbenzene U 1.0 Hg/L 1 12/18/2003 11:25:00 AM
Styrene U 1.0 pg/L 1 12/18/2003 11:25:00 AM
t-Butyl alcohol u 1.0 wg/L 1 12/18/2003 11:25:00 AM
tert-Butylbenzene u 1.0 pg/L 1 12/18/2003 11:25:00 AM
Tetrachloroethene 180 1.0 pg/lL 1 12/18/2003 11:25:00 AM
Toluene 9.0 1.0 pg/L 1 12/18/2003 11:25:00 AM
trans-1,2-Dichloroethene U 1.0 pg/L 1 12/18/2003 11:25:00 AM
trans-1,3-Dichloropropene u 1.0 ug/L 1 12/18/2003 11:25:00 AM
Trichloroethene 13 1.0 g/l 1 12/18/2003 11:25:00 AM
Trichlorofluoromethane U 1.0 ug/L 1 12/18/2003 11:25:00 AM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

* . Value exceeds Maximumm Contaminant Level

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories Date: 3/-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: SMP-4
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-05A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
Vinyl acetate U 1.0 ug/L 1 12/18/2003 11:25:00 AM
Vinyl chlcride 78 1.0 ug/L 1 12/18/2003 11:25:00 AM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepred recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation ra=ge
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American Analytical Laboratories Date: 31-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: SMP-4
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea CLff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-05B Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
TOTAL IRON E200.7 (SW3010A) Analyst: JP
Iron 176 0.0200 mg/L 1 12/19/2003 10:46:456 AM
\
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

® . Value exceeds Maximum Contarminant Level
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American Analytical Laboratories Date: 3/-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: SMP-4
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea CIff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-05C Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
NITRATE AS N E353.2 Analyst: BK
Nitrogen, Nitrate-Nitrite u 0.100 mg/L 1 12/19/2003
SULFATE E375.4 Analyst: BK
Sulfate 178 1.00 mg/L 1 10/30/2003
b
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

* . Value exceeds Maximum Contaminant Level
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American Analytical Laboratories

Date: 371-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: DMP-4
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-06A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SW82608 Analyst: LDS
1,1,1,2-Tetrachloroethane U 1.0 pg/L 1 12/18/2003 12:05:00 PM
1,1,1-Trichioroethane U 1.0 ug/L 1 12/18/2003 12:05:00 PM
1,1,2,2-Tetrachloroethane U 1.0 pg/L 1 12/18/2003 12:05:00 PM
1,1,2-Trichloro-1,2,2-triflucroethane U 1.0 pg/L 1 12/18/2003 12:05:00 PM
1,1,2-Trichloroethane U 1.0 ug/L 1 12/18/2003 12:05:00 PM
1,1-Dichloroethane U 1.0 ug/L 1 12/18/2003 12:05:00 PM
1,1-Dichloroethene \ u 1.0 ug/L 1 12/18/2003 12:05:00 PM
1,1-Dichloropropene ‘ U 1.0 Hg/L 1 12/18/2003 12:05:00 PM
1,2,3-Trichlorobenzene U 1.0 Hg/L 1 12/18/2003 12:05:00 PM
1,2,3-Trichloropropane U 1.0 Ha/L 1 12/18/2003 12:05:00 PM
1,2,4,5-Tetramethylbenzene U 1.0 pg/L 1 12/18/2003 12:05:00 PM
1,2,4-Trichlorobenzene U 1.0 pg/L 1 12/18/2003 12:05:00 PM
1.2,4-Trimethylbenzene 2.3 1.0 ug/L 1 12/18/2003 12:05.00 PM
1.2-Dibromo-3-chloropropane ] 1.0 ug/L 1 12/18/2003 12:05:00 PM
1,2-Dibrornoethane U 1.0 Hg/L 1 12/18/2003 12:05.00 PM
1,2-Dichlorobenzene U 1.0 Hg/L 1 12/18/2003 12:05:00 PM
1,2-Dichloroethane U 1.0 ug/L 1 12/18/2003 12:05:00 PM
1,2-Dichloropropane U 1.0 pg/L 1 12/18/2003 12:05:00 PM
1,3,.5-Trimethylbenzene 24 1.0 Ho/L 1 12/18/2003 12:05:00 PM
1,3-Dichlorobenzene 8] 1.0 ug/L 1 12/18/2003 12:05:00 PM
1,3-dichloropropane U 1.0 pa/L 1 12/18/2003 12:05:00 PM
1,4-Dichlorobenzene u 1.0 pg/L 1 12/18/2003 12:05:00 PM
2,2-Dichloropropane U 1.0 yg/L. 1 12/18/2003 12:05:00 PM
2-Butanone U 1.0 Hg/L 1 12/18/2003 12:05:00 PM
2-Chloroethyl viny! ether v} 1.0 ug/L 1 12/18/2003 12:05:00 PM
2-Chlorotoluene 25 1.0 pg/L 1 12/18/2003 12:05:00 PM
2-Hexanone U 1.0 pg/Ll 1 12/18/2003 12:05:00 PM
4-Chicrotoluene 2.4 1.0 pg/l 1 12/18/2003 12:05:00 PM
4-Isopropyltoluene U 1.0 Hg/L 1 12/18/2003 12:05:00 PM
4-Methyl-2-pentanone U 1.0 Ho/L 1 12/18/2003 12:05:00 PM
Acetone U 1.0 pg/l 1 12/18/2003 12:05:00 PM
Acrolein U 1.0 pg/L 1 12/18/2003 12:05:00 PM
Acrylonitrile U 1.0 pg/L 1 12/18/2003 12:05:00 PM
Benzene U 1.0 pg/L 1 12/18/2003 12:05:00 PM
Bromobenzene U 1.0 pg/L 1 12/18/2003 12:05:00 PM
Bromochloromethane U 1.0 po/lL 1 12/18/2003 12:05:00 PM
Bromodichioromethane U 1.0 pg/l 1 12/18/2003 12:05:00 PM
Bromoform U 1.0 po/L 1 12/18/2003 12:05:00 PM
Bromomethane U 1.0 pg/l 1 12/18/2003 12:05:00 PM
Carbon disulfide U 1.0 pg/l 1 12/18/2003 12:05:00 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation lirmits
B - Analyte detected in the associated Method Blank

¢ . Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: DMP-4

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003

Lab ID: 0312106-06A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SWs8260B Analyst: LDS
Carbon tetrachloride V] 1.0 pg/L 1 12/18/2003 12:05:00 PM
Chlorobenzene U 1.0 pgt 1 12/18/2003 12:05:00 PM
Chlorodifluoromethane U 1.0 ug/lL 1 12/18/2003 12:05:00 PM
Chloroethane 510 10 pgt 10 12/19/2003 3:07:00 PM
Chloroform U 1.0 g/l 1 12/18/2003 12:05:00 PM
Chloromethane U 1.0 pg/L 1 12/18/2003 12:05:00 PM
¢is-1,2-Dichloroethene \ u 1.0 pg/L 1 12/18/2003 12:05:00 PM
cis-1,3-Dichloropropene U 1.0 ug/L 1 12/18/2003 12:05:00 PM
Dibromochloromethang U 1.0 ug/lt 1 12/18/2003 12:05:00 PM
Dibromomethane u 1.0 ug/L 1 12/18/2003 12:05:00 PM
Dichlorodiflucromethane U 1.0 pg/L 1 12/18/2003 12:05:00 PM
Diisopropyl ether U 1.0 pg/L 1 12/18/2003 12:05:00 PM
Ethanol u 1.0 pag/L 1 12/18/2003 12:05:00 PM
Ethyl acetate U 1.0 ug/L 1 12/18/2003 12:05:00 PM
Ethyibenzene u 1.0 yg/L 1 12/18/2003 12:05:00 PM
Freon-114 u 1.0 pg/t 1 12/18/2003 12:05:00 PM
Hexachlorobutadiene U 1.0 pg/L 1 12/18/2003 12:05:00 PM
Isopropyl acetate U 1.0 pg/L 1 .12/18/2003 12:05:00 PM
Isopropylbenzene U 1.0 pg/L 1 12/18/2003 12:05:00 PM
m,p-Xylene U 2.0 Hg/L 1 12/18/2003 12:05:00 PM
Methyl tert-butyl ether U 1.0 pgit 1 12/18/2003 12:05:00 PM
Methylene chioride 4.3 1.0 pg/L 1 12/18/2003 12:05:00 PM
Naphthalene U 1.0 pg/L 1 12/18/2003 12:05:00 PM
n-Butyl acetate U 1.0 pg/t 1 12/18/2003 12:05:00 PM
n-Butylbenzene U 1.0 pg/L 1 12/18/2003 12:05:00 PM
n-Propyl acetate U 1.0 pg/L 1 12/18/2003 12:05:00 PM
n-Propylbenzene V] 1.0 gL 1 12/18/2003 12:05:00 PM
0-Xylene U 1.0 pg/L 1 12/18/2003 12:05:00 PM
p-Diethylbenzene 4.8 1.0 pg/L 1 12/18/2003 12:05:00 PM
p-Ethyltoluene ] 1.0 pg/L 1 12/18/2003 12:05:00 PM
sec-Butylbenzene u 1.0 pgL 1 12/18/2003 12:05:00 PM
Styrene U 1.0 pgll - 1 12/18/2003 12:05:00 PM
t-Butyl alcohol U 1.0 pg/L 1 12/18/2003 12:05:00 PM
tert-Butyibenzene U 1.0 pg/L 1 12/18/2003 12:05:00 PM
Tetrachloroethene U 1.0 pg/L 1 12/18/2003 12:05:00 PM
Toluene 16 1.0 pg/l 1 12/18/2003 12:05.00 PM
trans-1,2-Dichloroethene U 1.0 Hg/L 1 12/18/2003 12:05:00 PM
trans-1,3-Dichloropropene u 1.0 pg/L 1 12/18/2003 12:05:00 PM
Trichloroethene u 1.0 ug/L 1 12/18/2003 12:05:00 PM
Trichlorofluoromethane U 1.0 ug/L 1 12/18/2003 12:05:00 PM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

] - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
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American Analytical Laboratories Date: 3-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: DMP-4
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-06A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 Swa260B Analyst: LDS
Vinyl acetate u 1.0 ug/L 1 12/18/2003 12:05:00 PM
Vinyl chloride u 1.0 ug/L 1 12/18/2003 12:05:00 PM
\
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Yalue above quantitation range
® _ Value exceeds Maximum Contarminant Level Page 28 of 71



American Analytical Laboratories Date: 3/-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: DMP-4
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea CLiff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-06B , Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
TOTAL IRON E200.7 (SW3010A) Analyst: JP
Iron 66.3 0.0200 mg/L 1 12/18/2003 10:48:23 AM
\
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepied recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantjtation range

¢ - Value exceeds Maximum Contaminant Level
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American Analytical Laboratories Date: 3/-Dec-03
CLIENT: Photocircuits Corporation : Client Sample ID: DMP-4
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-06C Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
NITRATE AS N E353.2 Analyst: BK
Nitrogen, Nitrate-Nitrite 0.080 0.100 J mg/L 1 12/19/2003
SULFATE E375.4 Analyst: BK
Sulfate 57.0 1.00 ma/L 1 10/30/2003
\
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
T - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

® - Value exceeds Maximum Contaminant Level
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American Analytical Laboratories

Date: 3]-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-8

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003

Lab ID: 0312106-07A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
1,1,1,2-Tetrachioroethane U 1.0 ug/L 1 12/18/2003 12:46:00 PM
1,1,1-Trichloroethane U 1.0 pg/lL 1 12/18/2003 12:46:00 PM
1,1,2,2-.Tetrachloroethane U 1.0 Ho/L 1 12/18/2003 12:46:00 PM
1,1,2-Trichloro-1,2, 2-triflucroethane U 1.0 ug/L 1 12/18/2003 12:46:00 PM
1,1,2-Trichlorvethane ] 1.0 pg/L 1 12/18/2003 12:46:00 PM
1,1-Dichloroethane 17 1.0 pg/L 1 12/18/2003 12:46:00 PM
1,1-Dichloroethene \ U 1.0 ug/L 1 12/18/2003 12:46:00 PM
1,1-Dichloropropene ] 1.0 [Hen® 1 12/18/2003 12:46:00 PM
1,2,3-Trichlorobenzene U 1.0 pg/L 1 12/18/2003 12:46:00 PM
1,2,3-Trichloropropane U 1.0 ug/L 1 12/18/2003 12:46:00 PM
1,2,4,5-Tetramethylbenzene U 1.0 ug/lL 1 12/18/2003 12:46:00 PM
1,2,4-Trichlorobenzene U 1.0 vo/L 1 12/18/2003 12:46:00 PM
1,2,4-Trimethylbenzene U 1.0 ug/L 1 12/18/2003 12:46:00 PM
1,2-Dibromo-3-chloropropane U 1.0 pg/lL 1 12/18/2003 12:46:00 PM
1,2-Dibromoethane U 1.0 (el 1 12/18/2003 12:46:00 PM
1,2-Dichlorobenzene U 1.0 ug/L 1 12/18/2003 12:46:00 PM
1,2-Dichloroethane u 1.0 ug/L 1 12/18/2003 12:46:00 PM
1,2-Dichloropropane U 1.0 pgL 1 12/18/2003 12:46:00 PM
1.3,5-Trimethylbenzene U 1.0 yg/L 1 12/18/2003 12:46:00 PM
1,3-Dichlorobenzene u 1.0 pg/L 1 12/18/2003 12:46:00 PM
1,3-dichloropropane ] 1.0 pg/L 1 12/18/2003 12:46:00 PM
1,4-Dichlorobenzene U 1.0 ug/L 1 12/18/2003 12:46:00 PM
2,2-Dichloropropane u 1.0 ug/L 1 12/18/2003 12:46:00 PM
2-Butanone U 1.0 ug/lL 1 12/18/2003 12:46:00 PM
2-Chloroethyt vinyl ether U 1.0 pg/L 1 12/18/2003 12:46:00 PM
2-Chlorotoluene ] 1.0 Hg/L 1 12/18/2003 12:46:00 PM
2-Hexanone U 1.0 pg/L 1 12/18/2003 12:46:00 PM
4-Chlorotoluene U 1.0 ug/lL 1 12/18/2003 12;46:00 PM
4-lsopropyltoluene u 1.0 pa/l 1 12/18/2003 12:46:00 PM
4-Methyl-2-pentanone U 1.0 pgL 1 12/18/2003 12:46:00 PM
Acetone u 1.0 yg/L 1 12/18/2003 12:46:00 PM
Acrolein u 1.0 pg/L 1 12/18/2003 12:46:00 PM
Acrylonitrile u 1.0 ug/L 1 12/18/2003 12:46:00 PM
Benzene u 1.0 yo/L 1 12/18/2003 12:46:00 PM
Bromobenzene u 1.0 ug/lL 1 12/18/2003 12:46:00 PM
Bromochloromethane u 1.0 pg/L 1 12/18/2003 12:46:00 PM
Bromaedichloromethane v 1.0 pg/L 1 12/18/2003 12;46:00 PM
Bromoform U 1.0 ug/L 1 12/18/2003 12:46:00 PM
Bromomethane u 1.0 pg/L 1 12/18/2003 12:46:00 PM
Carbon disulfide u 1.0 pg/L 1 12/18/2003 12:46:00 PM

Qualifiers:

J - Analyte detected below quantitation limits

ND - Not Detected at the Reporting Limit

B - Analyte detected in the associated Method Blank

¢ - Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery lirnits

E - Value above quantitation range
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American Analytical Laboratories Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-8

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003

Lab ID: 0312106-07A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 Swa260B Analyst: LDS
Carbon tetrachloride u 1.0 ug/L 1 12/18/2003 12:46:00 PM
Chlorobenzene u 1.0 pg/L 1 12/18/2003 12:45:00 PM
Chlorodifluoromethane u 1.0 pg/L 1 12/18/2003 12:46:00 PM
Chloroethane u 1.0 g/l 1 12/18/2003 12:46:00 PM
Chloroform U 1.0 pg/L 1 12/18/2003 12:45:00 PM
Chiloromethane U 1.0 pg/L 1 12/18/2003 12:46:00 PM
cis-1,2-Dichloroethene \ 140 1.0 pg/L 1 12/18/2003 12:46:00 PM
cis-1,3-Dichloropropene u 1.0 pg/L 1 12/18/2003 12:46:00 PM
Dibrormochloromethane U 1.0 pg/L 1 12/18/2003 12:46:00 PM
Dibromomethane U 1.0 ug/L 1 12/18/2003 12:46:00 PM
Dichlorodifluoromethane U 1.0 pg/L 1 12/18/2003 12:46:00 PM
Diisopropyl ether U 1.0 pg/L 1 12/18/2003 12:46:00 PM
Ethanol U 1.0 ug/L 1 12/18/2003 12:46:00 PM
Ethyl acetate U 1.0 pg/L 1 12/18/2003 12:45:00 PM
Ethylbenzene U 1.0 po/L 1 12/18/2003 12:46:00 PM
Freon-114 U 1.0 pg/L 1 12/18/2003 12:46:00 PM
Hexachlorobutadiene U 1.0 pg/l 1 12/18/2003 12:45:00 PM
Isopropy! acetate U 1.0 pg/L 1 12/18/2003 12:46:00 PM
Isopropylbenzene u 1.0 pg/L 1 12/18/2003 12:46:00 PM
m,p-Xylene U 20 pg/L 1 12/18/2003 12:46:00 PM
Methy! tert-butyl ether U 1.0 pg/L 1 12/18/2003 12:46:00 PM
Methylene chloride U 1.0 pg/L 1 12/18/2003 12:46:00 PM
Naphthalene U 1.0 pg/L 1 12/18/2003 12:46:00 PM
n-Butyl acetate u 1.0 pg/L 1 12/18/2003 12:46:00 PM
n-Butylbenzene U 1.0 po/l. 1 12/18/2003 12:46:00 PM
n-Propyl acetate U 1.0 pg/L 1 12/18/2003 12:46:00 PM
n-Propylbenzene U 1.0 pg/L 1 12/18/2003 12:46:00 PM
o-Xylene u 1.0 pg/L 1 12/18/2003 12:46:00 PM
p-Diethylbenzene u 1.0 pg/l 1 12/18/2003 12:46:00 PM
p-Ethyltoluene U 1.0 pg/L 1 12/18/2003 12:46:00 PM
sec-Butylbenzene U 1.0 ug/u 1 12/18/2003 12:46:00 PM
Styrene U 1.0 pg/L 1 12/18/2003 12:46:00 PM
t-Butyt alcohol u 1.0 pg/L 1 12/18/2003 12:46:00 PM
tert-Butylbenzene u 1.0 pg/L 1 12/18/2003 12:46:00 PM
Tetrachloroethene 3.2 1.0 pg/it 1 12/18/2003 12:46:00 PM
Toluene u 1.0 po/L 1 12/18/2003 12:46:00 PM
trans-1,2-Dichloroethene U 1.0 pg/L 1 12/18/2003 12:46:00 PM
trans-1,3-Dichloropropene u 1.0 g/l 1 12/18/2003 12:46:00 PM
Trichloroethene 39 1.0 pg/L 1 12/18/2003 12:46:00 PM
Trichloroflucromethane U 1.0 ug/L 1 12/18/2003 12:46:00 PM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
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American Analytical Laboratories Date: 3/-Dec-03

CLIENT: Photocircnits Corporation Client Sample ID: MW-8
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea ClLiff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-07A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 Sws8z260B Analyst: LDS
Vinyl acetate U 1.0 pg/l. 1 12/18/2003 12:46:00 PM
Vinyl chloride U 1.0 pg/L 1 12/18/2003 12:46:00 PM
\
Qualifiers: ND - Not Detected at the Reporting Lirmit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quanttation range
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American Analytical Laboratories Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-8
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-07B Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
TOTAL IRON E200.7 (SW3010A) Analyst: JP
Iron 0.0681 0.0200 mg/L 1 12/19/2003 10:51:59 AM
\
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery linmits
] - Analyte detected below quantitation limits R - RPD outside accepted recovery limnits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

® . Value exceeds Maximum Contaminant Level Page 34 of 71



American Analytical Laboratories Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-§
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea CIiff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-07C Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
NITRATE ASN E353.2 Analyst: BK
Nitrogen, Nitrate-Nitrite 3.99 0.100 mg/L 1 12/19/2003
SULFATE E375.4 Analyst: BK
Sulfate 23.0 1.00 mg/L 1 10/30/2003
Y
Qualifiers: ND - Not Detected at the Reporting Limit $ - Spike Recovery outside accepted recovery limits
] - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

* - Value exceeds Maximum Contaminant Level Page 35 0f 71



American Analytical Laboratories

Date; 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-12

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea CLiff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003

Lab ID: 0312106-08A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
1,1,1,2-Tetrachloroethane U 1.0 Hg/L 1 12/18/2003 1:26:00 PM
1,1,1-Trichloroethane 1] 1.0 ug/L 1 12/18/2003 1:26:00 PM
1,1,2,2-Tetrachloroethane U 1.0 pg/L 1 12/18/2003 1:26:00 PM
1,1,2-Trichloro-1,2 2-triflucroethane u 1.0 ug/L 1 12/18/2003 1:26:00 PM
1,1,2-Trichloroethane U 1.0 pg/L 1 12/18/2003 1:26:00 PM
1,1-Dichloroethane 190 1.0 pg/L 1 12/18/2003 1:26:00 PM
1,1-Dichloroethene 2.5 1.0 ug/L 1 12/18/2003 1:26:00 PM
1,1-Dichloropropene U 1.0 ug/L 1 12/18/2003 1:26:00 PM
1,2,3-Trichiorobenzene U 1.0 Mg/l 1 12/18/2003 1:26:00 PM
1,2,3-Trichloropropane U 1.0 pg/L 1 12/18/2003 1:26:00 PM
1,2.4,5-Tetramethylbenzene v 1.0 pg/L 1 12/18/2003 1:26:00 PM
1,2,4-Trichlorobenzene U 1.0 uag/L 1 12/18/2003 1:26:00 PM
1,2,4-Trimethylbenzene U 1.0 pg/L 1 12/18/2003 1:26:00 PM
1,2-Dibromo-3-chloropropane u 1.0 pg/L 1 12/18/2003 1:26:00 PM
1,2-Dibromoethane U 1.0 pg/L 1 12/18/2003 1:26:00 PM
1,2-Dichlorobenzene U 1.0 pg/L 1 12/18/2003 1:26:00 PM
1,2-Dichloroethane U 1.0 po/L 1 12/18/2003 1:26:00 PM
1,2-Dichloropropane U 1.0 ug/t 1 12/18/2003 1:26:00 PM
1,3,5-Trimethylbenzene U 1.0 ng/l. 1 12/18/2003 1:26:00 PM
1,3-Dichlorobenzene U 1.0 ug/L 1 12/18/2003 1:26:00 PM
1,3-dichloropropane U 1.0 ug/t. 1 12/18/2003 1:26:00 PM
1,4-Dichlorobenzene u 1.0 pg/L 1 12/18/2003 1:26:00 PM
2,2-Dichloropropane U 1.0 ug/L 1 12/18/2003 1:26:00 PM
2-Butanone U 1.0 pg/L 1 12/18/2003 1:26:00 PM
2-Chloroethyl vinyl ether U 1.0 pg/L 1 12/18/2003 1:26:00 PM
2-Chlorotoluene 300 1.0 ug/L 1 12/18/2003 1:26:00 PM
2-Hexanonhe U 1.0 Hg/L 1 12/18/2003 1:26:00 PM
4-Chlorotoluene 370 1.0 pg/L 1 12/18/2003 1:26:00 PM
4-sopropyltoluene U 1.0 Hg/L 1 12/18/2003 1:26:00 PM
4-Methyl-2-pentanone U 1.0 pg/L 1 12/18/2003 1:26:00 PM
Acetone U 1.0 pg/L 1 12/18/2003 1:26:00 PM
Acrolein U 1.0 ug/L 1 12/18/2003 1:26:00 PM
Acrylonitrile U 1.0 ug/L 1 12/18/2003 1:26:00 PM
Benzene 1.9 1.0 ug/L 1 12/18/2003 1:26:00 PM
Bromobenzene U 1.0 pg/L 1 12/18/2003 1:26:00 PM
Bromochloromethane U 1.0 po/l 1 12/18/2003 1:26:00 PM
Bromodichloromethane U 1.0 wg/L 1 12/18/2003 1:26:00 PM
Bromoform u 1.0 ug/l 1 12/18/2003 1:26:00 PM
Bromomethane U 1.0 pg/L 1 12/18/2003 1:26:00 PM
Carbon disulfide U 1.0 pg/L 1 12/18/2003 1:26:00 PM

Qualifiers:

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

® _ Value exceeds Maximum Contaminant [evel

ND - Not Detected at the Reporting Lirnit

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limmits

E - Value above quantitation range
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American Analytical Laboratories

Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-.12
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-08A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SWa260B Analyst: LDS
Carbon tetrachloride U 1.0 pg/L 1 12/18/2003 1:26:00 PM
Chlorobenzene U 1.0 pg/L 1 12/18/2003 1:26:00 PM
Chlorodifluoromethane u 1.0 g/l 1 12/18/2003 1:26:00 PM
Chloroethane U 1.0 pg/L 1 12/18/2003 1:26:00 PM
Chloroform u 1.0 pa/L 1 12/18/2003 1:26:00 PM
Chloromethane U 1.0 ug/. 1 12/18/2003 1:26:00 PM
cis-1,2-Dichloroethene \ 230 1.0 pg/L 1 12/18/2003 1:26:00 PM
cis-1,3-Dichloropropene U 1.0 pg/L 1 12/18/2003 1:26:00 PM
Dibromochloromethane u 1.0 ug/L 1 12/18/2003 1:26:00 PM
Dibrornomethane U 1.0 pg/l 1 12/18/2003 1:26:00 PM
Dichlorodifluoromethane U 1.0 pg/L 1 12/18/2003 1:26:00 PM
Diisopropyl ether U 1.0 ug/L 1 12/18/2003 1:26:00 PM
Ethanol u 1.0 pg/lL 1 12/18/2003 1:26:00 PM
Ethyl acetate U 1.0 pg/L 1 12/18/2003 1:26:00 PM
Ethylbenzene U 1.0 pg/l 1 12/18/2003 1:26:00 PM
Freon-114 U 1.0 Hg/L 1 12/18/2003 1:26:00 PM
Hexachlorobutadiene U 1.0 pg/l 1 12/18/2003 1:26:00 PM
Isopropy! acetate U 1.0 pg/L 1 12/18/2003 1:26:00 PM
Isopropylbenzene U 1.0 po/L 1 12/18/2003 1:26:00 PM
m,p-Xylene u 2.0 pg/L 1 12/18/2003 1:26:00 PM
Methyl tert-butyt ether U 1.0 pg/L 1 12/18/2003 1:26:00 PM
Methylene chloride u 1.0 pg/L 1 12/18/2003 1:26:00 PM
Naphthalene U 1.0 pgll 1 12/18/2003 1:26:00 PM
n-Butyl acetate u 1.0 pg/L 1 12/18/2003 1:26:00 PM
n-Butylbenzene u 1.0 pg/L 1 12/18/2003 1:26:00 PM
n-Propyl acetate U 1.0 pg/ll 1 12/18/2003 1:26:00 PM
n-Propylbenzene U 1.0 pg/t 1 12/18/2003 1;26:00 PM
o-Xylene u 1.0 pg/L 1 12/18/2003 1:26:00 PM
p-Diethylbenzene U 1.0 pg/L 1 12/18/2003 1:26:00 PM
p-Ethyltoluene U 1.0 pg/t 1 12/18/2003 1:26:00 PM
sec-Butylbenzene U 1.0 pg/l 1 12/18/2003 1:26:00 PM
Styrene U 1.0 pg/L. 1 12/18/2003 1:26:00 FM
t-Butyl aleohol U 1.0 pg/t 1 12/18/2003 1:26:00 PM
tert-Butylbenzene u 1.0 pg/t 1 12/18/2003 1:26:00 PM
Tetrachloroethene U 1.0 pg/t 1 12/18/2003 1:26:00 PM
Toluene U 1.0 pg/L 1 12/18/2003 1:26:00 PM
trans-1,2-Dichloroethene 3.3 1.0 pg/L 1 12/18/2003 1:26:00 PM
trans-1,3-Dichloropropene U 1.0 pg/L 1 12/18/2003 1:26:00 PFM
Trichloroethene 57 1.0 pg/L 1 12/18/2003 1:26:00 PM
Trichlorofluoromethane U 1.0 pg/L 1 12/18/2003 1:26:00 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepied recovery limits

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories Date: 31-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: MW-12
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-08A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SwWsz2608 Analyst: LDS
Vinyl acetate U 1.0 pg/l 1 12/18/2003 1:26:00 PM
Vinyl chloride 45 1.0 pg/L 1 12/18/2003 1:26:00 PM
\
Qualifiers: ND - Not Detected at the Reporting Lirnit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recavery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

* . Value exceeds Maximum Contaminant Level
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American Analytical Laboratories Date: 31-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: MW-12
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-08B Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
TOTAL IRON E200.7 (SW3010A) Analyst: JP
Iron 16.7 0.0200 mg/L 1 12/19/2003 10:56:47 AM
\
Qualifiers: ND - Not Detected at the Reporting Limnit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
® - Value exceeds Maximum Contaminant Level Page 39 of 71



American Analytical Laboratories Date: 31-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: MW-12
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-08C Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
NITRATE AS N . E353.2 Analyst: BK
Nitrogen, Nitrate-Nitrite 0.098 0.100 J mg/L 1 12/19/2003
SULFATE E375.4 Analyst: BK
Sulfate 312 1.00 mg/L 1 10/30/2003
\
Qualifiers: ND - Not Detected at the Reporting Lirmit S - Spike Recovery outside accepted recovery limits
] - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
¢ - Value exceeds Maximum Contaminant Level Page 40 of 71



American Analytical Laboratories

Date: 37-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-13
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y.  Collection Date: 12/17/2003
Lab ID: 0312106-09A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 swsazeoe Analyst: LDS
1,1,1,2-Tetrachloroethane U 1.0 ug/L 1 12/18/2003 2:07:00 PM
1,1,1-Trichloroethane =7 1.0 pg/L 1 12/18/2003 2:07:00 PM
1,1,2,2-Tetrachloroethane U 1.0 pg/L 1 12/18/2003 2:07:00 PM
1,1,2-Trichioro-1,2,2-trifluoroethane U 1.0 ug/L 1 12/18/2003 2:07:00 PM
1,1,2-Trichloroethane U 1.0 po/L 1 12/18/2003 2:07:00 PM
1,1-Dichloroethane 770 1.0 pg/L 1 12/18/2003 2:07:00 PM
1,1-Dichloroethene 27D 1.0 pg/t 1 12/18/2003 2:07:00 PM
1,1-Dichloropropene U 1.0 pg/L 1 12/18/2003 2:07:00 PM
1,2,3-Trichlorobenzene J 1.0 pg/L 1 12/18/2003 2:07:00 PM
1,2,3-Trichloropropane J 1.0 po/L 1 12/18/2003 2:07:00 PM
1,2,4,5- Tetramethylbenzene U 1.0 ug/lL 1 12/18/2003 2:07:00 PM
1,2,4-Trichlorobenzene U 1.0 pg/Lt 1 12/18/2003 2:07:00 PM
1,2,4-Trimethylbenzene U 1.0 Hg/L 1 12/18/2003 2:07:00 PM
1,2-Dibromo-3-chloropropane ] 1.0 pg/L 1 12/18/2003 2:07:00 PM
1,2-Dibromoethane U 1.0 pg/L 1 12/18/2003 2:07:00 PM
1,2-Dichlorobenzene U 1.0 pg/L 1 12/18/2003 2:07:00 PM
1.2-Dichloroethane U 1.0 pg/L 1 12/18/2003 2:07:00 PM
1,2-Dichloropropane U 1.0 pg/L 1 12/18/2003 2:07:00 PM
1,3,5-Trimethylbenzene 9] 1.0 g/t 1 12/18/2003 2:07:00 PM
1,3-Dichlorobenzene U 1.0 pg/k 1 12/18/2003 2:07:00 PM
1,3-dichioropropane L 1.0 ug/t 1 12/18/2003 2:07:00 PM
1,4-Dichlorobenzene J 1.0 pg/L 1 12/18/2003 2:07:00 PM
2,2-Dichloropropane U 1.0 Hg/t 1 12/18/2003 2:07:00 PM
2-Butanone u 1.0 po/t 1 12/18/2003 2:07:00 PM
2-Chloroethy! vinyl ether U 1.0 pg/L 1 12/18/2003 2;07:00 PM
2-Chlorotoluene 17 1.0 pg/t 1 12/18/2003 2:07:00 PM
2-Hexanone U 1.0 ug/lLt 1 12/18/2003 2:07:00 PM
4-Chlorotoluene u 1.0 g/t 1 12/18/2003 2:07:00 PM
4-[sopropyltoluene U 1.0 Hg/t 1 12/18/2003 2:07:00 PM
4-Methyl-2-pentanone U 1.0 pg/L 1 12/18/2003 2:07:00 PM
Acetone U 1.0 ug/L 1 12/18/2003 2:07:00 PM
Acrolein U 1.0 pg/L 1 12/18/2003 2:07:00 PM
Acrylonitrile 9] 1.0 pg/t. 1 12/18/2003 2:07:00 PM
Benzene 15 1.0 pg/L 1 12/18/2003 2:07:00 PM
Bromobenzene U 1.0 pg/L 1 12/18/2003 2:07:00 PM
Bromochloromethane U 1.0 ua/L 1 12/18/2003 2:07:00 PM
Bromodichloromethane U 1.0 pa/L 1 12/18/2003 2:07:00 PM
Bromoform 8} 1.0 po/L 1 12/18/2003 2:07:00 PM
Bromomethane U 1.0 pg/L 1 12/18/2003 2:07:00 PM
Carbon disulfide U 1.0 po/L 1 12/18/2003 2:07:00 PM
Qualifiers: ND - Not Detected at the Reporting Lirmaz S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation lizmits
B - Analyte detected in the associated Method Blank

® - Value exceeds Maximmmmn Contamninact Level

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories

Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-13

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003

Lab ID: 0312106-09A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
Carbon tetrachloride U 1.0 pa/l 1 12/18/2003 2:07:00 PM
Chlorobenzene U 1.0 pg/L 1 12/18/2003 2:07:00 PM
Chlorodifluoromethane U 1.0 pg/L 1 12/18/2003 2:07:00 PM
Chloroethane U 1.0 pg/L 1 12/18/2003 2:07:00 PM
Chloroform U 1.0 pg/L 1 12/18/2003 2:07:00 PM
Chloromethane U 1.0 o/l 1 12/18/2003 2:07:00 PM
cis-1,2-Dichloroethene | 2000 10 pg/L 10 12/19/2003 3:47:00 PM
cis-1,3-Dichloropropene l‘.‘ U 1.0 pg/l 1 12/18/2003 2:07:00 PM
Dibromochloromethane U 1.0 Hg/L 1 12/18/2003 2:07:00 PM
Dibrormomethane U 1.0 pa/L 1 12/18/2003 2:07:00 PM
Dichlorodifluoromethane U 1.0 po/L 1 12/18/2003 2:07:00 PM
Diisopropy! ether U 1.0 ug/L 1 12/18/2003 2:07:00 PM
Ethanol U 1.0 ug/lL 1 12/18/2003 2:07:00 PM
Ethyl acetate U 1.0 pg/L 1 12/18/2003 2:07:00 PM
Ethylbenzene U 1.0 Hg/L 1 12/18/2003 2:07:00 PM
Freon-114 u 1.0 pg/L 1 12/18/2003 2:07:00 PM
Hexachiorobutadiene U 1.0 pa/l 1 12/18/2003 2:07:00 PM
Isopropyl acetate U 1.0 pg/L 1 12/18/2003 2:07:00 PM
Isopropylbenzene U 1.0 pa/l 1 12/18/2003 2:07:00 PM
m,p-Xylene U 2.0 pg/lL 1 12/18/2003 2:07:00 PM
Methyl tert-buty! ether U 1.0 Hg/l 1 12/18/2003 2:07:00 PM
Methylene chloride U 1.0 ug/t 1 12/18/2003 2:07:00 PM
Naphthalene U 1.0 ug/L 1 12/18/2003 2:07:00 PM
n-Butyl acetate u 1.0 pa/L 1 12/18/2003 2:07:00 PM
n-Butylbenzene U 1.0 pg/L 1 12/18/2003 2:07:00 PM
n-Propyl acetate U 1.0 ug/L 1 12/18/2003 2:07:00 PM
n-Propylbenzene U 1.0 ug/L 1 12/18/2003 2:07:00 PM
o-Xylene U 1.0 pg/L 1 12/18/2003 2:07:00 PM
p-Diethylbenzene U 1.0 pg/l 1 12/18/2003 2:07:00 PM
p-Ethyltoluene U 1.0 pa/L 1 12/18/2003 2:07:00 PM
sec-Butylbenzene U 1.0 pa/L 1 12/18/2003 2:07:00 PM
Styrene U 1.0 pg/L 1 12/18/2003 2:07:00 PM
t-Butyl alcohol u 1.0 pg/L 1 12/18/2003 2:07:00 PM
tert-Butylbenzene U 1.0 pg/L 1 12/1872003 2:07:00 PM
Tetrachloroethere 770 1.0 pg/L 1 12/18/2003 2:07:00 PM
Toluene U 1.0 pa/L, 1 12/18/2003 2:07:00 PM
trans-1,2-Dichloroethene 21 1.0 pg/l 1 12/18/2003 2:07:00 PM
trans-1,3-Dichloropropene U 1.0 pg/L 1 12/18/2003 2:07:00 PM
Trichloroethene 580 1.0 ug/L 1 12/18/2003 2:07:00 PM
Trichloroflucromethane U 1.0 ug/L 1 12/18/2003 2:07:00 PFM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

I - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories Date: 3I-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: MW-13
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea ClLiff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003
Lab ID: 0312106-09A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SwW8260B Analyst: LDS
Vinyl acetate U 1.0 ug/L 1 12/18/2003 2:07:00 PM
Viny! chioride 300 1.0 pg/L. 1 12/18/2003 2:07:00 PM
\
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected m the associated Method Blank E - Value above quantitation range

* - Value exceeds Maximum Contarninant Level
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American Analytical Laboratories Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-13
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea CLff Ave. Glen Cove, N.Y.  Collection Date: 12/17/2003
Lab ID: 0312106-09B Matrix: LIQUID
Analyses Result Limit Qual Unijts DF Date Analyzed
TOTAL IRON E200.7 (SW3010A) Analyst: JP
Iron 4.31 0.0200 mg/L 1 12/19/2003 10:59:49 AM
\
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

Page 44 of 71

* . Value exceeds Maximum Contarminant Level



American Analytical Laboratories Date: 3/-Dec-03

CLIENT: Photocircnits Corporation Client Sample ID: MW-13
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea CLiff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003
Lab ID: 0312106-09C Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
NITRATE AS N E353.2 Analyst: BK
Nitrogen, Nitrate-Nitrite 2.03 0.100 mg/l 1 12/19/2003
SULFATE E375.4 Analyst: BK
Sulfate 403 1.00 mg/l. 1 10/30/2003
4
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
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American Analytical Laboratories Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-14
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-10A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SW382608 Analyst: LDS
1,1,1,2-Tetrachioroethane U 1.0 ug/L 1 12/18/2003 2:47:00 PM
1,1,1-Trichloroethane 1200 20 ug/L 20 12/19/2003 4:27:00 PM
1,1,2,2-Tetrachioroethane U 1.0 ug/L 1 12/18/2003 2:47:00 PM
1,1,2-Trichloro-1,2,2-triflucroethane U 1.0 pug/L 1 12/18/2003 2:47:00 PM
1,1,2-Trichloroethane U 1.0 pg/L 1 12/18/2003 2:47:00 PM
1,1-Dichloroethane 6100 20 pg/L 20 12/19/2003 4:27:00 PM
1,1-Dichloroethene i 820 1.0 Ho/L 1 12/18/2003 2:47:00 PM
1,1-Dichloropropene ‘ U 1.0 ug/L 1 12/18/2003 2:47:00 PM
1,2,3-Trichlorobenzene U 1.0 ug/L 1 12/18/2003 2:47:00 PM
1,2,3-Trichloropropane U 1.0 ug/L 1 12/18/2003 2:47:00 PM
1,2,4,5-Tetramethylbenzene U 1.0 ug/L 1 12/18/2003 2:47:00 PM
1,2,4-Trichlorobenzene U 1.0 pg/L 1 12/18/2003 2:47:00 PM
1,2,4-Trimethylbenzene U 1.0 pg/L 1 12/18/2003 2:47:00 PM
1,2-Dibrormo-3-chloropropane U 1.0 pg/L 1 12/18/2003 2:47:00 PM
1,2-Dibromoethane U 1.0 ug/L 1 12/18/2003 2:47:00 PM
1,2-Dichlorobenzene U 1.0 pg/L 1 12/18/2003 2:47:00 PM
1,2-Dichioroethane 40 1.0 ug/L 1 12/18/2003 2:47:00 PM
1,2-Dichloropropane u 1.0 ug/L 1 12/18/2003 2:47:00 PM
1,3,5-Trimethylbenzene U 1.0 ug/L 1 12/18/2003 2:47:00 PM
1,3-Dichlorobenzene U 1.0 ug/l 1 12/18/2003 2:47:00 PM
1,3-dichloropropane U 1.0 ug/L 1 12/18/2003 2:47:00 PM
1,4-Dichlorobenzene V] 1.0 ug/L 1 12/18/2003 2:47:00 PM
2,2-Dichloropropane U 1.0 pg/L 1 12/18/2003 2:47:00 PM
2-Butanone 1500 20 pg/L 20 12/19/2003 4:27:00 PM
2-Chloroethyl vinyl ether U 1.0 pg/L 1 12/18/2003 2:47:00 PM
2-Chiorotoluene U 1.0 pa/L 1 12/18/2003 2:47:00 PM
2-Hexanone 150 1.0 pg/L 1 12/18/2003 2:47:00 PM
4-Chlorotoluene u 1.0 ug/L 1 12/18/2003 2:47:00 PM
4-Isopropyltcluene U 1.0 pa/L 1 12/18/2003 2:47:00 PM
4-Methyl-2-pentanone U 1.0 po/L 1 12/18/2003 2:47:00 PM
Acetone 10000 20 pg/L 20 12/19/2003 4:27:00 PM
Acrolein V] 1.0 pg/L 1 12/18/2003 2:47:00 PM
Acrylonitrile U 1.0 pg/L. 1 12/18/2003 2:47:00 PM
Benzene u 1.0 Hg/l 1 12/18/2003 2:47:00 PM
Bromobenzene U 1.0 ug/L 1 12/18/2003 2:47:00 PM
Bromochloromethane U 1.0 ug/L 1 12/18/2003 2:47:00 PM
Bromodichlioromethane U 1.0 ug/L 1 12/18/2003 2:47:00 PM
Bromoform U 1.0 ug/L 1 12/18/2003 2:47:00 PM
Bromomethane U 1.0 ug/L 1 12/18/2003 2:47.00 PM
Carbon disulfide V] 1.0 Hg/L 1 12/18/2003 2:47:00 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limmts
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
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American Analytical Laboratories

Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-14

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003

Lab ID: 0312106-10A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SWs8260B Analyst: LDS
Carbon tetrachloride U 1.0 ug/l 1 12/18/2003 2:47:00 PM
Chlorobenzene U 1.0 pg/L 1 12/18/2003 2:47:00 PM
Chlorodifluoromethane U 1.0 ug/L 1 12/18/2003 2:47:00 PM
Chloroethane 1400 20 ug/L 20 12/19/2003 4:27:00 PM
Chloroform u 1.0 pa/L 1 12/18/2003 2:47:00 PM
Chloromethane 4.0 1.0 pg/L 1 12/18/2003 2:47:00 PM
cis-1,2-Dichloroethene 32 1.0 ug/lL 1 12/18/2003 2:47:00 PM
cis-1,3-Dichloropropene U 1.0 pg/t 1 12/18/2003 2:47:00 PM
Dibromochloromethane U 1.0 po/L 1 12/18/2003 2:47:00 PM
Dibromomethane u 1.0 ug/L 1 12/18/2003 2:47:00 PM
Dichlorodifluoromethane U 1.0 pg/L 1 12/18/2003 2:47:00 PM
Diisopropyl ether U 1.0 ug/L 1 12/18/2003 2:47:00 PM
Ethanol u 1.0 pg/L 1 12/18/2003 2:47:00 PM
Ethyl acetate U 1.0 ug/L 1 12/18/2003 2:47:00 PM
Ethylbenzene U 1.0 pg/l 1 12/18/2003 2:47:00 PM
Freon-114 u 1.0 pg/L 1 12/18/2003 2:47:00 PM
Hexachlorobutadiene u 1.0 pg/L 1 12/18/2003 2:47:00 PM
Isopropy! acetate U 1.0 pg/L 1 12/18/2003 2:47:00 PM
Isopropylbenzene u 1.0 pg/l 1 12/18/2003 2:47:00 PM
m,p-Xylene u 2.0 pg/L 1 12/18/2003 2:47:00 PM
Methyl tert-buty! ether u 1.0 pg/lL 1 12/18/2003 2:47:00 PM
Methylene chloride 130 1.0 po/L 1 12/18/2003 2:47:00 PM
Naphthalene u 1.0 pg/L 1 12/18/2003 2:47:00 PM
n-Butyl acetate U 1.0 pg/L 1 12/18/2003 2:47:00 PM
n-Butylbenzene u 1.0 pg/L 1 12/18/2003 2:47:00 PM
n-Propyl acetate u 1.0 pg/L 1 12/18/2003 2:47:00 PM
n-Propylbenzene u 1.0 pg/L 1 12/18/2003 2:47:00 PM
o-Xylene U 1.0 ug/L 1 12/18/2003 2:47:00 PM
p-Diethylbenzene u 1.0 ug/L 1 12/18/2003 2:47:00 PM
p-Ethyttoluene u 1.0 pg/lL 1 12/18/2003 2:47:00 PM
sec-Butylbenzene u 1.0 pg/L 1 12/18/2003 2:47:00 PM
Styrene u 1.0 ng/L 1 12/18/2003 2:47:00 PM
t-Buty! alcohol U 1.0 ug/l 1 12/18/2003 2:47:00 PM
tert-Butylbenzene u 1.0 ug/L 1 12/18/2003 2:47:00 PM
Tetrachloroethene 39 1.0 ug/L 1 12/18/2003 2:47:00 PM
Toluene 35 1.0 pg/L 1 12/18/2003 2:47:00 PM
trans-1,2-Dichloroethene u 1.0 pg/L 1 12/18/2003 2:47:00 PM
trans-1,3-Dichloropropene U 1.0 ug/L 1 12/18/2003 2:47:00 PM
Trichloroethene 5.8 1.0 pg/L 1 12/18/2003 2:47:00 PM
Trichlorofluoromethane U 1.0 pg/L 1 12/18/2003 2:47:00 PM

Qualifiers:

J - Analyte detected below quantitation limits

ND - Not Detected at the Reporting Limit

B - Analyte detected in the associated Method Blank

® - Value exceeds Maximum Contarminant Level

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-14
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea CLff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-10A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SW82608B Analyst: LDS
Vinyl acetate ] 1.0 ugiL 1 12/18/2003 2:47:00 PM
Vinyl chloride 810 1.0 pg/L 1 12/18/2003 2:47:00 PM
|
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation lirrnts R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
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American Analytical Laboratories Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-14
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-10B Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
TOTAL IRON E200.7 (SW3010A) Analyst: JP
Iron 168 0.0200 mg/L 1 12/18/2003 11:02:50 AM
!
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation lirmits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
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* . Value exceeds Maximum Contaminant Level



American Analytical Laboratories Date: 31-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: MW-14
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003
Lab ID: 0312106-10C Matrix: LIQUID
Analyses Result Limit Qual CUnits DF Date Analyzed
NITRATE AS N E353.2 Analyst: BK
Nitrogen, Nitrate-Nitrite U 0.100 mg/L 1 12/19/2003
SULFATE E375.4 Analyst: BK
Sulfate 238 1.00 mg/L 1 10/30/2003
!
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery lmits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
¢ _ Value exceeds Maximum Contaminant Level Page 50 of 71



American Analytical Laboratories

Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: RW-1

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003

LabID: 0312106-11A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES $W-846 METHOD 8260 SW8a260B Analyst: LDS
1,1,1,2-Tetrachloroethane U 1.0 po/L 1 12/18/2003 3:28:00 PM
1,1,1-Trichforoethane 28 1.0 pg/L 1 12/18/2003 3:28:00 PM
1,1,2,2-Tetrachloroethane U 1.0 Hg/L 1 12/18/2003 3:28:00 PM
1,1,2-Trichloro-1,2,2-trifluoroethane U 1.0 ug/L 1 12/18/2003 3:28:00 PM
1,1,2-Trichloroethane U 1.0 pg/l 1 12/18/2003 3:28:00 FM
1,1-Dichloroethane 73 1.0 ug/L 1 12/18/2003 3:28:00 PM
1,1-Dichioroethene 68 1.0 ua/L 1 12/18/2003 3:28:00 PM
1,1-Dichloropropene U 1.0 pg/l 1 12/18/2003 3:28:00 PM
1,2,3-Trichlorobenzene U 1.0 pg/L 1 12/18/2003 3:28:00 PM
1.2,3-Trichloropropane u 1.0 pa/L 1 12/18/2003 3:28:00 PM
1,2,4,5-Tetramethylbenzene u 1.0 pg/L 1 12/18/2003 3:28:00 PM
1,2.4-Trichlorobenzene U 1.0 Hg/L 1 12/18/2003 3:28:00 PM
1.2,4-Trimethylbenzene U 1.0 Ha/L 1 12/18/2003 3:28:00 PM
1,2-Dibromo-3-chloropropane U 1.0 ua/l 1 12/18/2003 3:28:00 PM
1,2-Dibrornoethane U 1.0 Ho/L 1 12/18/2003 3:28:00 PM
1.2-Dichlorobenzene u 1.0 pg/L 1 12/18/2003 3:28:00 PM
1,2-Dichloroethane §] 1.0 g/l 1 12/18/2003 3:28.00 PM
1,2-Dichloropropane U 1.0 pg/L 1 12/18/2003 3:28:00 PM
1,3,5-Trimethylbenzene U 1.0 pg/L 1 12/18/2003 3:28:00 PM
1,3-Dichlorobenzene U 1.0 g/l 1 12/18/2003 3:28:00 PM
1.3-«dichloropropane U 1.0 pg/L 1 12/18/2003 3:28:00 PM
1,4-Dichlorobenzene v 1.0 ug/l 1 12/18/2003 3:28:00 PM
2,2-Dichloropropane u 1.0 ug/lL 1 12/18/2003 3:28:00 PM
2-Butanone U 1.0 pg/L 1 12/18/2003 3:28:00 PM
2-Chloroethyl vinyl ether U 1.0 ug/L 1 12/18/2003 3:28:00 PM
2-Chiorotoluene 20 1.0 g/l 1 12/18/2003 3:28:00 PM
2-Hexanone U 1.0 pgiL 1 12/18/2003 3:28:00 PM
4-Chlorotoluene U 1.0 Mg/t 1 12/18/2003 3:28:00 PM
4-Isopropyitoluene u 1.0 ug/l 1 12/18/2003 3:28:00 PM
4-Methyl-2-pentanone U 1.0 ug/l 1 12/18/2003 3:28:00 PM
Acetone U 1.0 o/l 1 12/18/2003 3:28:00 PM
Acrolein u 1.0 ug/L 1 12/18/2003 3:28:00 PM
Acrylonitrile U 1.0 ug/L 1 12/18/2003 3:28:00 PM
Benzene 1.1 1.0 pg/L 1 12/18/2003 3:28:00 PM
Bromobenzene U 1.0 pg/l 1 12/18/2003 3:28:00 PM
Bromochloromethane U 1.0 ug/L 1 12/18/2003 3:28:00 PM
Bromodichloromethane u 1.0 ng/L 1 12/18/2003 3:28:00 PM
Bromoform U 1.0 pg/L 1 12/18/2003 3:28:00 PM
Bromomethane U 1.0 pg/t 1 12/18/2003 3:28:00 PM
Carbon disulfide U 1.0 Ho/L 1 12/18/2003 3:28:00 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* _ Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories Date: 37-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: RW-1

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003

Lab ID: 0312106-11A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
Carbon tetrachloride u 1.0 pg/L 1 12/18/2003 3:28:00 PM
Chlorobenzene U 1.0 pg/L 1 12/18/2003 3:28:00 PM
Chlorodiflucromethane u 1.0 pg/L 1 12/18/2003 3:28:00 PM
Chioroethane 16 1.0 pg/L 1 12/18/2003 3:28:00 PM
Chloroform 53 1.0 pg/L 1 12/18/2003 3:28:00 PM
Chloromethane U 1.0 po/L 1 12/18/2003 3:28:00 PM
cis-1,2-Dichloroethene | 2800 10 pg/L 10 12/19/2003 5:07:00 PM
cis-1,3-Dichloropropene u 1.0 ug/L 1 12/18/2003 3:28:00 FM
Dibromochloromethane U 1.0 ug/L 1 12/18/2003 3:28:00 PM
Dibromomethane u 1.0 pg/l 1 12/18/2003 3:28:00 PM
Dichlorodifluoromethane u 1.0 pg/L 1 12/18/2003 3:28:00 PM
Diisopropy! ether u 1.0 po/L 1 12/18/2003 3:28:00 PM
Ethanol U 1.0 ug/L 1 12/18/2003 3:28:00 PM
Ethyl acetate U 1.0 pg/L 1 12/18/2003 3:28:00 PM
Ethylbenzene u 1.0 pg/lL 1 12/18/2003 3:28:00 PM
Freon-114 u 1.0 pg/l 1 12/18/2003 3:28:00 PM
Hexachlorobutadiene u 1.0 pa/L 1 12/18/2003 3:28:00 PM
Isopropyl acetate U 1.0 pg/L 1 12/18/2003 3:28:00 PM
Isopropylbenzene u 1.0 pg/L 1 12/18/2003 3:28:00 PM
m,p-Xylene U 2.0 ug/L 1 12/18/2003 3:28:00 PM
Methy! tert-butyl ether u 1.0 pg/L 1 12/18/2003 3:28:00 PM
Methylene chioride u 1.0 pg/L 1 12/18/2003 3:28:00 PM
Naphthalene * U 1.0 pg/L 1 12/18/2003 3:28:00 PM
n-Butyl acetate u 1.0 pe/l. 1 12/18/2003 3:28:00 PM
n-Butylbenzene U 1.0 pg/L 1 12/18/2003 3:28:00 PM
n-Propyl acetate u 1.0 pg/L 1 12/18/2003 3:28:00 PM
n-Propylbenzene u 1.0 pg/L 1 12/18/2003 3:28:00 PM
o-Xylene U 1.0 pg/l 1 12/18/2003 3:28:00 PM
p-Diethylbenzene U 1.0 pg/L 1 12/18/2003 3:28:00 PM
p-Ethyitoluene U 1.0 pa/l 1 12/18/2003 3:28:00 PM
sec-Butylbenzene U 1.0 pa/l 1 12/18/2003 3:28:00 PM
Styrene u 1.0 pglL 1 12/18/2003 3:28:00 PM
{-Butyl alcohol U 1.0 HgiL 1 12/18/2003 3:28:00 PM
tert-Butylbenzene U 1.0 pglL 1 12/18/2003 3:28:00 PM
Tetrachloroethene 130 1.0 pg/L 1 12/18/2003 3:28:00 PM
Toluene 6.4 1.0 ra/lL 1 12/18/2003 3:28:00 PM
trans-1,2-Dichloroethene 12 1.0 pg/L 1 12/18/2003 3:28:00 PM
trans-1,3-Dichloropropene U 1.0 - polL 1 12/18/2003 3:28:00 PM
Trichloroethene 240 1.0 pg/L 1 12/18/2003 3:28:00 PM
Trichlorofluoromethane U 1.0 pg/L 1 12/18/2003 3:28:00 PM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
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American Analytical Laboratories Date: 31-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: RW-1
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003
Lab ID: 0312106-11A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
Vinyl acetate u 1.0 pg/L 1 12/18/2003 3:28:00 PM
Vinyl chloride 280 1.0 ug/l 1 12/18/2003 3:28:00 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

® - Value exceeds Maximum Contaminant Level
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American Analytical Laboratories Date: 3/-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: RW-2
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003
Lab ID: 0312106-12A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SW82608 Analyst; LDS
1,1,1,2-Tetrachloroethane U 1.0 o/l 1 12/18/2003 4:09:00 PM
1,1.1-Trichloroethane u 1.0 ug/L 1 12/18/2003 4:09:00 PM
1,1,2,2-Tetrachloroethane u 1.0 ug/L 1 12/18/2003 4:09:00 PM
1,1,2-Trichloro-1,2,2-trifluoroethane U 1.0 pa/l 1 12/18/2003 4:09:00 PFM
1,1.2-Trichloroethane U 1.0 ug/L 1 12/18/2003 4:09:00 PM
1,1-Dichloroethane 120 1.0 pa/L 1 12/18/2003 4:09:00 PM
1,1-Dichloroethene \ 6.2 1.0 ug/L 1 12/18/2003 4:09:00 PM
1,1-Dichloropropene U 1.0 Hg/L 1 12/18/2003 4:09:00 PM
1,2,3-Trichlorobenzene U 1.0 ug/L 1 12/18/2003 4:09:00 PM
1,2,3-Trichloropropane U 1.0 po/L 1 12/18/2003 4:09:00 PM
1,2,4,5-Tetramethylbenzene u 1.0 ug/L 1 12/18/2003 4:09:00 PM
1,2,4-Trichlorobenzene U 1.0 ug/L 1 12/18/2003 4:09:00 PM
1.2,4-Trimethylbenzene U 1.0 pg/L 1 12/18/2003 4:09:00 PM
1,2-Dibromo-3-chloropropane U 1.0 ug/L 1 12/18/2003 4:09:00 PM
1,2-Dibromoethane U 1.0 wg/L 1 12/18/2003 4:09:00 PM
1,2-Dichlorobenzene U 1.0 ug/L 1 12/18/2003 4:09:00 PM
1,2-Dichloroethane U 1.0 ug/L 1 12/18/2003 4:09:00 PM
1,2-Dichioropropane u 1.0 pa/l 1 12/18/2003 4:09:00 PM
1,3,5-Trimethylbenzene u 1.0 pg/L 1 12/18/2003 4:09:00 PM
1,3-Dichlorobenzene u 1.0 pg/L. 1 12/18/2003 4:09:00 PM
1,3-dichloropropane u 1.0 pg/L 1 12/18/2003 4:09:00 PM
1,4-Dichlorobenzene u 1.0 ug/L 1 12/18/2003 4:09:00 PM
2,2-Dichloropropane U 1.0 uo/lL 1 12/18/2003 4:09:00 PM
2-Butanone U 1.0 /L 1 12/18/2003 4:09:00 PM
2-Chloroethyl vinyl ether U 1.0 po/l 1 12/18/2003 4:09:00 PM
2-Chiorotoluene 570 1.0 pg/L 1 12/18/2003 4:09:00 PM
2-Hexanone U 1.0 pg/L 1 12/18/2003 4:09:00 PM
4-Chlorotoluene 40 1.0 pg/L 1 12/18/2003 4:09:00 PM
4-Isopropyltoluene U 1.0 ug/L 1 12/18/2003 4:09:00 PM
4-Methyl-2-pentanone 9} 1.0 ug/L 1 12/18/2003 4.09:00 PM
Acetone u 1.0 pg/L 1 12/18/2003 4:09:00 PM
Acrolein u 1.0 pg/L 1 12/18/2003 4:09:00 PM
Acrylonitrile U 1.0 g/l 1 12/18/2003 4:09:00 PM
Benzene 2.6 1.0 pg/L 1 12/18/2003 4:09:00 PM
Bromobenzene u 1.0 ug/L 1 12/18/2003 4:09:00 PM
Bromochloromethane U 1.0 pg/L 1 12/18/2003 4:09:00 PM
Bromodichloromethane U 1.0 pg/L 1 12/18/2003 4:09:00 PM
Bromoform U 1.0 pg/L 1 12/18/2003 4:09:00 PM
Bromomethane u 1.0 pg/L 1 12/18/2003 4:09:00 PM
Carbon disuffide U 1.0 ug/L 1 12/18/2003 4:09:00 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

¢ - Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: RW-2

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea CLiff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003

Lab ID: 0312106-12A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
Carbon tetrachloride U 1.0 pg/L 1 12/18/2003 4:09:00 PM
Chlorobenzene U 1.0 ug/L 1 12/18/2003 4:09:00 PM
Chiorodifluoromethane U 1.0 pg/L 1 12/18/2003 4:09:00 PM
Chloroethane U 1.0 ug/L 1 12/18/2003 4:09:00 PM
Chloroform U 1.0 pg/L 1 12/18/2003 4:09:00 PM
Chloromethane U 1.0 pg/L 1 12/18/2003 4:09:00 PM
cis-1,2-Dichloroethene \ 710 1.0 ug/L 1 12/18/2003 4:09:00 PM
cis-1,3-Dichloropropene : U 1.0 ug/L 1 12/18/2003 4:09:00 PM
Dibromochloromethane u 1.0 pg/L 1 12/18/2003 4:09:00 FM
Dibromomethane U 1.0 pg/L 1 12/18/2003 4:09:00 PM
Dichlorodifluoromethane U 1.0 pg/L 1 12/18/2003 4:09:00 PFM
Diisopropyl ether U 1.0 pg/lL 1 12/18/2003 4:09:00 PM
Ethanol u 1.0 pg/L 1 12/18/2003 4:09:00 PM
Ethyl acetate u 1.0 pg/L 1 12/18/2003 4:09:00 PM
Ethylbenzene u 1.0 pg/ll 1 12/18/2003 4:09:00 PM
Freon-114 U 1.0 pg/L 1 12/18/2003 4:09:00 PM
Hexachlorobutadiene U 1.0 yg/L 1 12/18/2003 4:09:00 PM
Isopropy! acetate U 1.0 Hg/L 1 12/18/2003 4:09:00 PM
Isopropylbenzene u 1.0 Hg/L 1 12/18/2003 4:09:00 PM
m,p-Xylene u 20 pg/L 1 12/18/2003 4:09:00 PM
Methyl tert-butyt ether U 1.0 pg/lL 1 12/18/2003 4:09:00 PM
Methylene chioride U 1.0 pg/L 1 12/18/2003 4:09:00 PM
Naphthalene U 1.0 ug/L 1 12/18/2003 4:09:00 PM
n-Butyl acetate U 1.0 pg/lL 1 12/18/2003 4:09:00 PM
n-Butylbenzene U 1.0 pg/L 1 12/18/2003 4:09:00 PM
n-Propy! acetate U 1.0 pg/L 1 12/18/2003 4:09:00 PM
n-Propylbenzene u 1.0 g/l 1 12/18/2003 4:09:00 PM
o-Xylene U 1.0 pg/lL 1 12/18/2003 4:09:00 PM
p-Diethylbenzene u 1.0 ug/L 1 12/18/2003 4:09:00 PM
p-Ethyltoluene u 1.0 pg/lL 1 12/18/2003 4:09:00 PM
sec-Butylbenzene U 1.0 pg/l 1 12/18/2003 4:09:00 PM
Styrene U 1.0 pg/L 1 12/18/2003 4:09:00 PM
t-Butyl alcohol U 1.0 pg/L 1 12/18/2003 4:09:00 PM
tert-Butylbenzene U 1.0 pg/L 1 12/18/2003 4:09:00 PM
Tetrachloroethene 14 1.0 ug/L 1 12/18/2003 4:09:00 PM
Toluene 3.9 1.0 pg/L 1 12/18/2003 4:09:00 PM
frans-1,2-Dichloroethene 4.4 1.0 ug/L 1 12/18/2003 4:09:00 FM
trans-1,3-Dichloropropene u 1.0 ug/L 1 12/18/2003 4:09:00 PM
Trichloroethene 140 1.0 pglL 1 12/18/2003 4:09:00 PM
Trichloroflucromethane U 1.0 pg/lL 1 12/18/2003 4:09:00 PM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R -RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
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American Analytical Laboratories Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: RW-2
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003
Lab ID: 0312106-12A . Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
Vinyl acetate u 1.0 pa/l 1 12/18/2003 4:09:00 PM
Vinyl chloride 82 1.0 po/L 1 12/18/2003 4:09:00 PM
\
Qualifiers: ND - Not Detected at the Reporting Limit $ - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepred recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

Page 56 of 71

* - Value exceeds Maximum Contaminant Level



American Analytical Laboratories

Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID;: RW-3

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003

Lab ID: 0312106-13A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
1,1,1,2-Tetrachloroethane U 1.0 Ha/L 1 12/18/2003 5:00:00 PM
1,1,1-Trichloroethane U 1.0 ug/L 1 12/18/2003 5:00:00 PM
1,1,2,2-Tetrachloroethane u 1.0 Hg/L 1 12/18/2003 5:00:00 PM
1,1,2-Trichloro-1,2,2-trifluoroethane u 1.0 ug/iL 1 12/18/2003 5:00:00 PM
1,1,2-Trichloroethane u 1.0 ug/L 1 12/18/2003 5:00:00 PM
1,1-Dichioroethane 65 1.0 pg/L 1 12/18/2003 5:00:00 PM
1,1-Dichloroethene § 18 1.0 ug/L 1 12/18/2003 5:00:00 PM
1,1-Dichioropropene U 1.0 ug/L 1 12/18/2003 5:00:00 PM
1,2,3-Trichlorobenzene u 1.0 ug/L 1 12/18/2003 5:00:00 PM
1,2,3-Trichloropropane u 1.0 ug/l 1 12/18/2003 5:00:00 PM
1,2,4,5Tetramethylbenzene U 1.0 ug/L. 1 12/18/2003 5:00:00 PM
1,2,4-Trichlorobenzene V] 1.0 ug/L 1 12/18/2003 5:00:00 PM
1,2,4-Trimethylbenzene U 1.0 ug/L 1 12/18/2003 5:00:00 PM
1,2-Dibromo-3-chloropropane u 1.0 pg/L 1 12/18/2003 5:00:00 PmM
1,2-Dibromoethane u 1.0 Hg/t 1 12/18/2003 5:00:00 PM
1,2-Dichlorobenzene u 1.0 ug/L 1 12/18/2003 5:00:00 PM
1,2-Dichloroethane U 1.0 ug/L 1 12/18/2003 5:00:00 PM
1,2-Dichioropropane u 1.0 pg/L 1 12/18/2003 5:00:00 PM
1,3.5-Trimethylbenzene U 1.0 pg/L 1 12/18/2003 5:00:00 PM
1,3-Dichiorobenzene U 1.0 ug/L 1 12/18/2003 5:00:00 PM
1,3-dichloropropane U 1.0 pg/L 1 12/18/2003 5:00:00 PM
1.4-Dichlorobenzene u 1.0 pglL 1 12/18/2003 5:00:00 PM
2,2-Dichloropropane U 1.0 ug/L 1 12/18/2003 5:00:00 PM
2-Butanone U 1.0 pg/L 1 12/18/2003 5:00:00 PM
2-Chloroethyt vinyl ether u 1.0 ug/L 1 12/18/2003 5:00:00 PM
2-Chlorotoluene U 1.0 ug/L 1 12/18/2003 5:00:00 PM
2-Hexanone u 1.0 pg/L 1 12/18/2003 5:00:00 PM
4-Chlorotoluene U 1.0 HgL 1 12/18/2003 5:00:00 PM
4-Isopropyltoluene U 1.0 pg/L 1 12/18/2003 5:00:00 PM
4-Methyl-2-pentanone u 1.0 ug/L 1 12/18/2003 5:00:00 PM
Acetone u 1.0 pg/L 1 12/18/2003 5:00:00 PM
Acrolein u 1.0 ng/L 1 12/18/2003 5:00:00 PM
Acrylonitrile u 1.0 ug/L 1 12/18/2003 5:00:00 PM
Benzene U 1.0 ug/L 1 12/18/2003 5:00:00 PM
Bromobenzene u 1.0 ug/L 1 12/18/2003 5:00:00 PM
Bromochioromethane v 1.0 ug/l 1 12/18/2003 5:00:00 PM
Bromodichloromethane v 1.0 ug/L 1 12/18/2003 5:00:00 PM
Bromoform U 1.0 ug/L 1 12/18/2003 5:00:00 PM
Bromomethane u 1.0 Hg/L 1 12/18/2003 5:00:00 PM
Carbon disulfide u 1.0 pg/L 1 12/18/2003 5:00:00 PM

Qualifiers: ND - Not Detected at the Reporting Limit S « Spike Recovery cutside accepted recovery limits

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: RW-3

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003

Lab ID: 0312106-13A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SWs8260B Analyst: LDS
Carbon tetrachloride u 1.0 ug/L 1 12/18/2003 5:00:00 PM
Chlorobenzene u 1.0 ug/L 1 12/18/2003 5:00:00 PM
Chiorodifluoromethane 8.0 1.0 g/l 1 12/18/2003 5:00:00 PM
Chioroethane U 1.0 Hg/L 1 12/18/2003 5:00:00 PM
Chioroform u 1.0 pg/L 1 12/18/2003 5:00:00 PM
Chloromethane U 1.0 pg/L 1 12/18/2003 5:00:00 PM
cis-1,2-Dichloroethene \, 610 1.0 pg/L 1 12/18/2003 5:00:00 PM
¢is-1,3-Dichloropropene U 1.0 pg/L 1 12/18/2003 5:00:00 PM
Dibromochloromethane U 1.0 pg/L 1 12/18/2003 5:00:00 PM
Dibromomethane U 1.0 ug/L 1 12/18/2003 5:00:00 PM
Dichlorodifluoromethane U 1.0 pg/L 1 12/18/2003 5:00:00 PM
Diisopropy! ether U 1.0 'pg/L 1 12/18/2003 5:00:00 PM
Ethanol U 1.0 pg/L 1 12/18/2003 5:00:00 PM
Ethyl acetate U 1.0 pg/L 1 12/18/2003 5:00:00 PM
Ethylbenzene u 1.0 pg/L 1 12/18/2003 5:00:00 PM
Freon-114 u 1.0 po/L 1 12/18/2003 5:00:00 PM
Hexachlorobutadiene u 1.0 pg/L 1 12/18/2003 5:00:00 PM
Isopropyl acetate U 1.0 pg/L 1 12/18/2003 5:00:00 PM
Isopropylbenzene U 1.0 Hg/L 1 12/18/2003 5:00:00 PM
m,p-Xylene U 2.0 pg/L 1 12/18/2003 5:00:00 PM
Methyl tert-butyl ether U 1.0 g/l 1 12/18/2003 5:00;00 PM
Methylene chioride U 1.0 ug/L 1 12/18/2003 5:00:00 PM
Naphthalene U 1.0 Hg/L 1 12/18/2003 5:00:00 PM
n-Butyl acetate u 1.0 po/L 1 12/18/2003 5:00:00 PM
n-Butylbenzene U 1.0 Hg/L 1 12/18/2003 5:00:00 PM
n-Propyl acetate U 1.0 pg/L 1 12/18/2003 5:00:00 PM
n-Propylbenzene u 1.0 po/L 1 12/18/2003 5.00:00 PM
o-Xylene U 1.0 Hg/L 1 12/18/2003 5:00:00 PM
p-Diethylbenzene U 1.0 pg/L 1 12/18/2003 5:00:00 PM
p-Ethyltoluene U 1.0 pg/L 1 12/18/2003 5:00:00 PM
sec-Butylbenzene U 1.0 ug/L 1 12/18/2003 5:00:00 PM
Styrene u 1.0 pg/L 1 12/18/2003 5:00:00 PM
t-Butyl aleohol U 1.0 pg/L 1 12/18/2003 5:00:00 PM
tert-Butylbenzene U 1.0 pg/L 1 12/18/2003 5:00:00 PM
Tetrachloroethene 57 1.0 Hg/L 1 12/18/2003 5:00:00 PM
Toluene U 1.0 Hg/L 1 12/18/2003 5:00:00 PM
trans-1,2-Dichloroethene 45 1.0 ug/L 1 12/18/2003 5:00:00 PM
trans-1,3-Dichloropropene U 1.0 ug/L 1 12/18/2003 5:00:00 PM
Trichloroethene 470 1.0 Hg/L 1 12/18/2003 5:00:00 PM
Trichlorofluoromethane u 1.0 ug/L 1 12/18/2003 5:00:00 PM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
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American Analytical Laboratories Date: 3/-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: RW-3
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003
Lab ID: 0312106-13A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 Sw8260B Analyst: LDS
Vinyl acetate U 1.0 po/lL 1 12/18/2003 5:00:00 PM
Vinyl chloride 4.6 1.0 polL 1 12/18/2003 5:00:00 PM
\
Qualifiers: ND - Not Detected at the Reporting Lirmit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

® _ Value exceeds Maximum Contaminant Level
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American Analytical Laboratories Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: RW-4

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y.  Collection Date: 12/17/2003

Lab ID: 0312106-14A : Matrix: LIQUID

Analyses Result Limit Qual TUnits DF Date Analyzed

VOLATILES SW-846 METHOD 8260 Swsa6oB Analyst: LDS
1,1,1.2-Tetrachloroethane u 1.0 I 1 12/18/2003 5:42:00 PM
1,1,1-Trichloroethane 1.1 1.0 poL 1 12/18/2003 5:42:00 PM
1,1,2,2-Tetrachloroethane u 1.0 pgL 1 12/18/2003 5:42:00 PM
1,1,2-Trichloro-1,2,2-trifluoroethane u 1.0 oL 1 12/18/2003 5:42:00 PM
1,1,2-Trichloroethane u 1.0 poL 1 12/18/2003 5:42:00 PM
1,1-Dichloroethane 99 1.0 ugL 1 12/18/2003 5:42:00 PM
1,1-Dichloroethene \ 16 1.0 pol 1 12/18/2003 5:42:00 PM
1,1-Dichioropropene ‘ ] 1.0 poL 1 12/18/2003 5:42:00 PM
1,2,3-Trichlorobenzene U 1.0 ug/L 1 12/18/2003 5:42:00 PM
1,2,3-Trichloropropane ] 1.0 pe 1 12/18/2003 5:42:00 PM
1,2,4,5-Tetramethylbenzene U 1.0 HeL 1 12/18/2003 5:42:00 PM
1,2,4-Trichlorobenzene U 1.0 pgL 1 12/18/2003 5:42:00 PM
1,2,4-Trimethylbenzene u 1.0 pgL 1 12/18/2003 5:42:00 PM
1,2-Dibromo-3-chloropropane U 1.0 HgL 1 12/18/2003 5:42:00 PM
1,2-Dibromoethane U 1.0 pagL 1 12/18/2003 5:42:00 PM
1,2-Dichlorobenzene u 1.0 pgl 1 12/18/2003 5:42:00 PM
1,2-Dichloroethane u 1.0 paL 1 12/18/2003 5:42:00 PM
1,2-Dichloropropane U 1.0 pgL 1 12/18/2003 5:42:00 PM
1,3,5-Trimethylbenzene U 1.0 e/l 1 12/18/2003 5:42:00 PM
1,3-Dichlorobenzene U 1.0 pgL 1 12/18/2003 5:42:00 PM
1,3-dichloropropane U 1.0 pelL 1 12/18/2003 5:42:00 PM
1,4-Dichlorobenzene u 1.0 g/l 1 12/18/2003 5:42:00 PM
2,2-Dichloropropane U 1.0 pgL 1 12/18/2003 5:42:00 PM
2-Butanone U 1.0 gL 1 12/18/2003 5:42:00 PM
2-Chioroethyl vinyl ether ] 1.0 gL 1 12/18/2003 5:42:00 PM
2-Chlorotoluene U 1.0 paL 1 12/18/2003 5:42:00 PM
2-Hexanone U 1.0 gL 1 12/18/2003 5:42:00 PM
4-Chlorotoluene U 1.0 ue/L 1 12/18/2003 5:42:00 PM
4-Isopropyltoluene U 1.0 HoL 1 12/18/2003 5:42:00 PM
4-Methyl-2-pentanone U 1.0 po 1 12/18/2003 5:42:00 PM
Acetone u 1.0 [V B 1 12/18/2003 5:42:00 PM
Acrolein u 1.0 ygA. 1 12/18/2003 5:42:00 PM
Acrylonitrile U 1.0 oL 1 12/18/2003 5:42:00 PM
Benzene U 1.0 pgL 1 12/18/2003 5:42:00 PM
Bromobenzene U 1.0 peiL 1 12/18/2003 5:42:00 PM
Bromochloromethane U 1.0 gL 1 12/18/2003 5:42:00 PM
Bromodichloromethane U 1.0 o\ B 1 12/18/2003 5:42:00 PM
Bromoform U 1.0 poL 1 12/18/2003 5:42:00 PM
Bromomethane U 1.0 ygL 1 12/18/2003 5:42:00 PM
Carbon disulfide U 1.0 gL 1 12/18/2003 5:42:00 PM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
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American Analytical Laboratories

Date: 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: RW-4

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003

Lab ID: 0312106-14A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SWB8260B Analyst: LDS
Carbon tetrachloride U 1.0 g 1 12/18/2003 5:42:00 PM
Chlorobenzene U 1.0 Hg/L 1 12/18/2003 5:42:00 PM
Chlorodifluoromethane 6.6 1.0 ug/L 1 12/18/2003 5:42:00 PM
Chloroethane u 1.0 pg/L 1 12/18/2003 5:42:00 PM
Chloroform U 1.0 pg/L 1 12/18/2003 5:42:00 PM
Chloromethane U 1.0 pg/ 1 12/18/2003 5:42:00 PM
cis-1,2-Dichloroetherie 360 1.0 pa/L 1 12/18/2003 5:42:00 PM
cis-1,3-Dichlioropropene ' U 1.0 pg/l 1 12/18/2003 5:42:00 PM
Dibromochloromethane u 1.0 ug/L 1 12/18/2003 5:42:00 PM
Dibromomethane u 1.0 ug/L 1 12/18/2003 5:42:00 PM
Dichlorodiflusromethane u 1.0 ug/L 1 12/18/2003 5:42:00 PM
Diisopropyl ether U 1.0 pg/L 1 12/18/2003 5:42:00 PM
Ethanol U 1.0 Ha/L 1 12/18/2003 5:42:00 PM
Ethy! acetate U 1.0 ug/L 1 12/18/2003 5:42:00 PM
Ethylbenzene u 1.0 pg/L 1 12/18/2003 5:42:00 PM
Freon-114 U 1.0 pg/lL 1 12/18/2003 5:42:00 PM
Hexachlorobutadiene U 1.0 pg/L 1 12/18/2003 5:42:00 PM
Isopropyt acetate U 1.0 ug/L 1 12/18/2003 5:42:00 PM
Isopropylbenzene U 1.0 pg/L 1 12/18/2003 5:42:00 PM
m,p-Xylene U 2.0 pg/L 1 12/18/2003 5:42:00 PM
Methyl tert-butyl ether u 1.0 ug/L 1 12/18/2003 5:42:00 PM
Methylene chloride U 1.0 ug/l 1 12/18/2003 5:42:00 PM
Naphthalene U 1.0 pg/t 1 12/18/2003 5:42:00 PM
n-Butyl acetate u 1.0 po/L 1 12/18/2003 5:42:00 PM
n-Butylbenzene U 1.0 yg/L 1 12/18/2003 5:42:00 PM
n-Propyl acetate U 1.0 pg/L 1 12/18/2003 5:42:00 PM
n-Propylbenzene U 1.0 ya/L 1 12/18/2003 5:42:00 PM
o-Xylene U 1.0 Hg/L 1 12/18/2003 5:42:00 PM
p-Diethylbenzene U 1.0 pg/L 1 12/18/2003 5:42:00 PM
p-Ethyltoluene U 1.0 pg/L 1 12/18/2003 5:42:00 PM
sec-Butylbenzene u 1.0 ug/L 1 12/18/2003 5:42:00 PM
Styrene u 1.0 pg/L 1 12/18/2003 5:42:00 PM
t-Butyl alcohol u 1.0 pa/L 1 12/18/2003 5:42:00 PM
tert-Butylbenzene u 1.0 ug/L 1 12/18/2003 5:42:00 PM
Tetrachloroethene 39 1.0 ug/L 1 12/18/2003 5:42:00 PM
Toluene u 1.0 pg/L 1 12/18/2003 5:42:00 PM
trans-1,2-Dichloroethene 24 1.0 pg/L 1 12/18/2003 5:42:00 PM
trans-1,3-Dichloropropene u 1.0 g/l 1 12/18/2003 5:42:00 PM
Trichloroethene 170 1.0 pg/L 1 12/18/2003 5:42:00 PM
Trichlorofluoromethane u 1.0 pg/L 1 12/18/2003 5:42:00 PM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

® - Value exceeds Maximurmn Contamninant Level

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample I: RW-4
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea CLiff Ave. Glen Cove, N.Y.  Collection Date: 12/17/2003
Lab ID: 0312106-14A ' Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SwWs260B Analyst: LDS
Vinyl acetate u 1.0 ug/L 1 12/18/2003 5:42:00 PM
Vinyl chloride u 1.0 pg/L 1 12/18/2003 5:42:00 PM
\
Qualifiers: ND - Not Detected at the Reporting Limnit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
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American Analytical Laboratories

Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-35 (45A SITE)

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003

Lab ID: 0312106-15A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
1,1,1,2-Tetrachloroethane U 1.0 pg/L 1 12/18/2003 8:53:00 PM
1,1,1-Trichloroethane u 1.0 ug/lL 1 12/18/2003 8:53:00 PM
1,1,2,2-Tetrachloroethane U 1.0 pg/L 1 12/18/2003 8:53:00 PM
1,1,2-Trichloro-1,2,2-trifluoroethane u 1.0 pg/L 1 12/18/2003 8:53:00 PM
1,1,2-Trichloroethane U 1.0 ugit 1 12/18/2003 8:53:00 PM
1,1-Dichloroethane . U 1.0 pg/l 1 12/18/2003 8:53:00 PM
1,1-Dichloroethene i u 1.0 ug/L 1 12/18/2003 8:53:00 PM
1,1-Dichloropropene ' U 1.0 ug/L 1 12/18/2003 8:53:00 PM
1,2,3-Trichlorobenzene U 1.0 pg/L 1 12/18/2003 8:53:00 PM
1,2,3-Trichloropropane U 1.0 g/l 1 12/18/2003 8:53:00 PM
1.2.4,5-Tetramethylbenzene U 1.0 ug/l 1 12/18/2003 8:53:00 PM
1,2,4-Trichlorobenzene U 1.0 pg/L 1 12/18/2003 8:53:00 PM
1.2,4-Trimethylbenzene U 1.0 pg/L 1 12/18/2003 8:53:00 PM
1,2-Dibromo-3-chloropropane u 1.0 pa/L 1 12/18/2003 8:53:00 PM
1,2-Dibromoethane u 1.0 po/L 1 12/18/2003 8:53:00 PM
1,2-Dichlorobenzene u 1.0 ug/t. 1 12/18/2003 8:53:00 PM
1,2-Dichloroethane 8] 1.0 pa/L 1 12/18/2003 8:53:00 PM
1,2-Dichloropropane u 1.0 ug/L 1 12/18/2003 8:53:00 PM
1,3,5-Trimethylbenzene u 1.0 pg/L 1 12/18/2003 8:53:00 PM
1,3-Dichlorobenzene U 1.0 ug/L 1 12/18/2003 8:53:00 PM
1,3-dichloropropane U 1.0 ug/t. 1 12/18/2003 8:53.00 PM
1.4-Dichlorobenzene U 1.0 pg/L 1 12/18/2003 8:53:.00 PM
2,2-Dichioropropane U 1.0 po/L 1 12/18/2003 8:53:00 PM
2-Butanone u 1.0 pg/L 1 12/18/2003 8:53:00 PM
2-Chloroethy! vinyl ether u 1.0 Hg/L 1 12/18/2003 8:53:00 PM
2-Chlorotoluene U 1.0 ug/L 1 12/18/2003 8:53:00 PM
2-Hexanone U 1.0 pg/L 1 12/18/2003 8:53.00 PM
4-Chlorotoluene U 1.0 pg/L 1 12/18/2003 8:53:00 PM
4-Isopropyltoluene U 1.0 pa/L 1 12/18/2003 8:53:00 PM
4-Methyl-2-pentanone U 1.0 g/l 1 12/18/2003 8:53:00 PM
Acetone U 1.0 pg/L 1 12/18/2003 8:53:.00 PM
Acralein U 1.0 pg/L 1 12/18/2003 8:53:00 PM
Acrylonitrile U 1.0 ug/L 1 12/18/2003 8:53:00 PM
Benzene U 1.0 pg/L 1 12/18/2003 8:53:00 PM
Bromobenzene U 1.0 pg/L 1 12/18/2003 8:53:00 PM
Bromochloromethane U 1.0 ug/L 1 12/18/2003 8:53:00 PFM
Bromodichloromethane U 1.0 pa/l 1 12/18/2003 8:53:00 PM
Bromoform u 1.0 po/L 1 12/18/2003 8:53:00 PM
Bromomethane u 1.0 pg/L 1 12/18/2003 8:53:00 PM
Carbon disulfide u 1.0 pall 1 12/18/2003 8:53:00 PM

Qualifiers: ND - Not Detected at the Reporting Limit

T - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

S - Spike Recavery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range
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American Analytical Laboratories Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-35 (45A SITE)

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea CLff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003

Lab ID: 0312106-15A Matrix: LIQUID

Analyses Result Limit Qual Units D¥ Date Analyzed

VOLATILES 5W-846 METHOD 8260 sws2608 Analyst: LDS
Carbon tetrachloride U 10 g/l 1 12/18/2003 8:53:00 PM
Chlorobenzene U 1.0 ug/L 1 12/18/2003 8:53.00 PM
Chlorodifluoromethane u 1.0 g/l 1 12/18/2003 8:53:00 PM
Chloroethane U 1.0 pg/t 1 12/18/2003 8:53:00 PM
Chloroform U 1.0 ug/L 1 12/18/2003 8:53:00 PM
Chloromethane U 1.0 pg/L 1 12/18/2003 8:53:00 PM
cis-1,2-Dichloroethene U 1.0 ug/L 1 12/18/2003 8:53:00 PM
cis-1,3-Dichloropropene U 1.0 ug/L 1 12/18/2003 8:53:00 PM
Dibromochloromethane U 1.0 pg/L 1 12/18/2003 8:53:00 PM
Dibromomethane u 1.0 pg/L 1 12/18/2003 8:53:00 PM
Dichloredifluoromethane U 1.0 pg/t 1 12/18/2003 8:53:00 PM
Diisopropy! ether U 1.0 pg/L 1 12/18/2003 8:53:00 PM
Ethanol U 1.0 ug/L 1 12/18/2003 8:53:00 PM
Ethyl acetate U 1.0 pg/L. 1 12/18/2003 8:53:00 PM
Ethylbenzene U 1.0 pa/L 1 12/18/2003 8:53:00 PM
Freon-114 u 1.0 pg/L 1 12/18/2003 8:53:00 PM
Hexachlorobutadiene U 1.0 pg/L 1 12/18/2003 8:53:00 PM
Isopropy! acetate U 1.0 ug/L 1 12/18/2003 8:53:00 PM
Isopropylbenzene ] 1.0 ug/L 1 12/18/2003 8:53:00 PM
m,p-Xylene U 2.0 pg/L 1 12/18/2003 8:53:00 PM
Methyi tert-butyl ether U 1.0 pg/t 1 12/18/2003 8:53:00 PM
Methylene chloride U 1.0 pg/L 1 12/18/2003 8:53:00 PM
Naphthalene u 1.0 pg/L 1 12/18/2003 8:53:00 PM
n-Butyl acetate U 1.0 pg/L 1 12/18/2003 8:53:00 PM
n-Butylbenzene U 1.0 pg/t 1 12/18/2003 8:53:00 PM
n-Propyl acetate U 1.0 pg/L 1 12/18/2003 8:53:00 PM
n-Propylbenzene U 1.0 pg/L 1 12/18/2003 8:53:00 PM
o-Xylene U 1.0 pg/l 1 12/18/2003 8:53:00 PM
p-Diethylbenzene U 1.0 pg/L 1 12/18/2003 8:53:00 PM
p-Ethyltoluene U 1.0 pg/L 1 12/18/2003 8:53:00 PM
sec-Butylbenzene U 1.0 pg/L 1 12/18/2003 8:53:00 PM
Styrene U 1.0 pa/L 1 12/18/2003 8:53:00 PM
t-Butyl alcohol Y 1.0 Ha/L 1 12/18/2003 8:53:00 PM
tert-Butylbenzene U 1.0 ug/L 1 12/18/2003 8:53:00 FM
Tetrachloroethene 6.8 1.0 pa/L 1 12/18/2003 8:53:00 PM
Toluene v 1.0 ug/L 1 12/18/2003 8:53:00 PM
trans-1,2-Dichloroethene U 1.0 pg/L, 1 12/18/2003 8:53:00 PM
trans-1,3-Dichloropropene U 1.0 pg/l 1 12/18/2003 8:53:00 PM
Trichloroethene 35 1.0 ug/L 1 12/18/2003 8:53:00 PM
Trichlorofluoromethane U 1.0 ug/L 1 12/18/2003 8:53:00 PM

Qualifiers: ND - Not Detected at the Reporting Limit

I - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

§ - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limuts

E - Value above quantitation range
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American Analytical Laboratories

Date:

31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-35 (45A SITE)
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003
Lab ID: 0312106-15A Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 s5ws260B Analyst: LDS
Vinyl acetate U 1.0 Hg/L. 1 12/18/2003 8:53:00 PM
Vinyl chloride U 1.0 ug/L 1 12/18/2003 8:53:00 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Anaiyvte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

® - Vale exceeds Maxirmum Contamninant Level
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American Analytical Laboratories Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-35 (45A SITE)

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y.  Collection Date: 12/17/2003

Lab ID: 0312106-16A : Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
1,1,1,2-Tetrachloroethane U 1.0 pg/L 1 12/18/2003 9:39:00 PM
1,1,1-Trichloroethane U 1.0 ug/L 1 12/18/2003 9:39:00 PM
1,1,2,2-Tetrachloroethane U 1.0 pg/L 1 12/18/2003 9:39:00 PM
1.1,2-Trichloro-1,2,2-trifluoroethane u 1.0 ug/L 1 12/18/2003 9:39:00 PM
1,1,2-Trichloroethane U 1.0 pg/L 1 12/18/2003 9:39:00 PM
1,1-Dichloroethane U 1.0 pa/L 1 12/18/2003 9:39:00 PM
1,1-Dichloroethene \ u 1.0 pg/L 1 12/18/2003 9:39:00 PM
1,1-Dichloropropene U 1.0 pg/L 1 12/18/2003 9:39:00 PM
1,2,3-Trichlorobenzene U’ 1.0 ug/L 1 12/18/2003 9:39:00 PM
1,2,3-Trichloropropane U 1.0 yg/l 1 12/18/2003 9:39:00 PM
1,2,4,5-Tetramethylbenzene U 1.0 pg/L 1 12/18/2003 9:39:00 PM
1,2,4-Trichlorobenzene u 1.0 pg/L 1 12/18/2003 9:39:00 PM
1,2,4-Trimethylbenzene U 1.0 pa/L 1 12/18/2003 9:39:00 PM
1.2-Dibrorno-3-chloropropane u 1.0 pa/l 1 12/18/2003 9:39:00 PM
1,2-Dibromoethane U 1.0 ug/l 1 12/18/2003 9:39:00 PM
1,2-Dichlorobenzene U 1.0 ug/L 1 12/18/2003 9:39:00 PM
1,2-Dichloroethane U 1.0 ug/L 1 12/18/2003 9:39:00 PM
1,2-Dichloropropane u 1.0 po/l 1 12/18/2003 9:39:00 PM
1,3,5-Trimethylbenzene u 1.0 pg/L 1 12/18/2003 9:39:00 PM
1,3-Dichlorobenzene U 1.0 ug/L 1 12/18/2003 9:39:00 PM
1,3-dichloropropane U 1.0 ug/L 1 12/18/2003 9:39:00 PM
1,4-Dichlorobenzene u 1.0 ug/L 1 12/18/2003 9:39:00 PM
2,2-Dichloropropane U 1.0 pg/L 1 12/18/2003 9:39:00 PM
2-Butanone U 1.0 ug/t. 1 12/18/2003 9:39:00 PM
2-Chioroethyl viny! ether U 1.0 ug/L 1 12/18/2003 9:39:00 PM
2-Chlorotoluene U 1.0 pg/L 1 12/18/2003 9:39:00 PM
2-Hexanone U 1.0 ug/L 1 12/18/2003 9:39.00 PM
4-Chlorotoluene u 1.0 ug/L 1 12/18/2003 9:39:00 PM
4-Isopropyltoluene u 1.0 ug/L 1 12/18/2003 9:39:00 PM
4-Methyl-2-pentanone u 1.0 pg/L 1 12/18/2003 9:39:00 PM
Acetone u 1.0 ug/L 1 12/18/2003 9:39:00 PM
Acrolein u 1.0 yg/L 1 12/18/2003 9:39:00 PM
Acrylonitrile U 1.0 ug/L 1 12/18/2003 9:39:00 PM
Benzene U 1.0 Hg/L 1 12/18/2003 9:39:00 PM
Bromobenzene U 1.0 ug/L 1 12/18/2003 9:39:00 PM
Bromochioromethane u 1.0 pg/L 1 12/18/2003 9:39:00 PM
Bromodichloromethane u 1.0 po/l 1 12/18/2003 9:39:00 PM
Bromoform U 1.0 ug/L 1 12/18/2003 9:39:00 PM
Bromomethane U 1.0 pg/L 1 12/18/2003 9:39:00 PM
Carbon disulfide U 1.0 ug/L 1 12/18/2003 9:39:00 PM

Qualifiers: ND - Not Detected at the Reporting Limit $ - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
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American Analytical Laboratories

Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-35 (45A SITE)

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003

Lab ID: 0312106-16A Matrix: LIQUID

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW82608 Analyst: LDS
Carbon tetrachloride U 1.0 ug/L 1 12/18/2003 9:39:00 PM
Chlorobenzene U 1.0 ug/L 1 12/18/2003 9:39:00 PM
Chlorodifluoromethane U 1.0 ug/L 1 12/18/2003 9:39:00 PM
Chloroethane U 1.0 ug/L 1 12/18/2003 9:39:00 PM
Chioroform U 1.0 pg/L 1 12/18/2003 9:39:00 PM
Chloromethane u 1.0 pglL 1 12/18/2003 9:39:00 PM
cis-1,2-Dichloroethens U 1.0 pgiL 1 12/18/2003 9:39:00 PM
¢is-1,3-Dichloropropens U 1.0 g/l 1 12/18/2003 9:39:00 PM
Dibromochioromethane U 1.0 ug/t 1 12/18/2003 9:39:.00 FM
Dibromomethane U 1.0 ug/L 1 12/18/2003 9:39:00 PM
Dichlorodifluoromethane U 1.0 ug/lL 1 12/18/2003 9:39:00 FM
Diisopropy! ether U 1.0 ug/L 1 12/18/2003 9:39:00 PM
Ethanol ] 1.0 pa/l 1 12/18/2003 9:39:00 PM
Ethyl acetate U 1.0 pg/L 1 12/18/2003 9:39:00 PM
Ethylbenzene U 1.0 pg/t 1 12/18/2003 9:39:00 PM
Freon-114 v 1.0 pg/t 1 12/18/2003 9:39:00 PM
Hexachlorobutadiene U 1.0 ug/l 1 12/18/2003 9:39:00 PM
Isopropyl acetate U 1.0 ug/t 1 12/18/2003 9:39:00 PM
Isopropylbenzene U 1.0 po/l 1 12/18/2003 9:39:00 PM
m,p-Xylene U 2.0 pg/L 1 12/18/2003 9:39:00 PM
Methy! tert-butyt ether U 1.0 pg/L 1 12/18/2003 9:39:00 PM
Methylene chloride U 1.0 ug/L. 1 12/18/2003 9:39:00 PM
Naphthalene U 1.0 pg/L 1 12/18/2003 9:39:00 PM
n-Butyl acetate U 1.0 ng/L 1 12/18/2003 9:39:00 PM
n-Butylbenzene U 1.0 pg/t 1 12/18/2003 9:39:00 PM
n-Propyl acetate U 1.0 ug/L 1 12/18/2003 9:39:00 PM
n-Propylbenzene U 1.0 ug/L 1 12/18/2003 9:39:00 PM
o-Xylene U 1.0 ugit 1 12/18/2003 9:39:00 PM
p-Diethylbenzene V] 1.0 ug/L 1 12/18/2003 9:39:00 PM
p-Ethyltoluene ] 1.0 ug/h 1 12/18/2003 9:39:00 PM
sec-Butylbenzene U 1.0 g/l 1 12/18/2003 9:39:00 PM
Styrene U 1.0 pg/L 1 12/18/2003 9:39:00 PM
t-Butyt alcohol U 1.0 pg/ll 1 12/18/2003 9:39:00 PM
tert-Butylbenzene U 1.0 pg/L 1 12/18/2003 9:39:00 PFM
Tetrachioroethene 180 1.0 ug/L 1 12/18/2003 9:39:00 PM
Toluene U 1.0 g/l 1 12/18/2003 9:39:00 PM
trans-1,2-Dichloroethene U 1.0 pg/L 1 12/18/2003 8:39:00 PM
trans-1,3-Dichloropropene u 1.0 po/L 1 12/18/2003 9:39:00 PM
Trichloroethene 2.7 1.0 pg/L 1 12/18/2003 9:39:00 PM
Trichlorofluoromethane U 1.0 pg/lL 1 12/18/2003 9:39:00 PM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation lirnits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

* - Value exceeds Maximum Contaminant Level
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American Analytical Laboratories Date: 37-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: MW-35 (45A SITE)
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003
Lab ID: 0312106-16A . Matrix: LIQUID
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES SW-846 METHOD 8260 SW82608 Analyst: LDS
Vinyl acetate U 1.0 pg/L 1 12/18/2003 2:39:00 PM
Vinyl chloride u 1.0 g/l 1 12/18/2003 9:39:00 PM
\;
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation lirnits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

® - Value exceeds Maximum Contaminant Level Page 68 of 71



American Analytical Laboratories Date; 3/-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: Pretreatment

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003

Lab ID: 0312106-17A Matrix: AIR

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 swa260B Analyst: LDS
1,1,1,2-Tetrachloroethane U 0.080 pg/m? 1 12/18/2003 4:08:00 AM
1,1,1-Trichloroethane U 0.11 pg/m? 1 12/18/2003 4:08:00 AM
1,1.2,2-Tetrachloroethane U 0.10 pg/m? 1 12/18/2003 4:08:00 AM
1,1,2-Trichloro-1,2,2-trifluoroethane U 1.0 pg/m?® 1 12/18/2003 4:08:00 AM
1,1,2-Trichloroethane U 0.14 pg/im? 1 12/18/2003 4:08:00 AM
1,1-Dichloroethane U 0.11 pg/m? 1 12/18/2003 4:08:00 AM
1,1-Dichloroethene A u 0.17 pg/m? 1 12/18/2003 4:08:00 AM
1,1-Dichloropropene ‘ U 0.22 pyg/m? 1 12/18/2003 4:08:00 AM
1,2,3-Trichlorobenzene v 0.13 ug/m® 1 12/18/2003 4:08:00 AM
1,2,3-Trichloropropang U 0.18 pg/m? 1 12/18/2003 4:08:.00 AM
1,2,4,5-Tetramethylbenzene U 0.12 ug/m? 1 12/18/2003 4:08:00 AM
1,2,4-Trichlorobenzene U 0.15 pg/m? 1 12/18/2003 4:08:00 AM
1,2,4-Trimethylbenzene U 0.10 pg/m?* 1 12/18/2003 4:08:00 AM
1,2-Dibromo-3-chloropropane U 0.81 pg/m? 1 12/18/2003 4.08:00 AM
1,2-Dibromoethane U 0.10 pg/m? 1 12/18/2003 4:08:00 AM
1,2-Dichlorobenzene U 0.080 pg/m* 1 12/18/2003 4:08:00 AM
1,2-Dichloroethane U 0.15 pg/m? 1 12/18/2003 4:08:00 AM
1,2-Dichloropropane U 0.060 pg/m? 1 12/18/2003 4:08:00 AM
1,3,5-Trimethylbenzene U 0.23 pg/m* 1 12/18/2003 4:08:00 AM
1,3-Dichlorobenzene u 0.11 pg/m® 1 12/18/2003 4:08:00 AM
1,3-dichloropropane U 0.070 pg/m? 1 12/18/2003 4:08:00 AM
1,4-Dichlorobenzene U 0.14 pg/m? 1 12/18/2003 4:08:00 AM
2,2-Dichloropropane v 0.090 pg/m? 1 12/18/2003 4:08:00 AM
2-Butanone U 0.50 pg/m? 1 12/18/2003 4:08:00 AM
2-Chloroethyl vinyl ether u 023 pg/m* 1 12/18/2003 4:08:00 AM
2-Chlorotoiuene u 0.18 pg/m? 1 12/18/2003 4:08:00 AM
2-Hexanone u 0.22 pg/m? 1 12/18/2003 4:08:00 AM
4-Chlorotoluene U 0.11 ug/m? 1 12/18/2003 4:08:00 AM
4-Isopropyltoluene U 0.15 pg/m? 1 12/18/2003 4:08:00 AM
4-Methyl-2-pentanone U 0.24 pug/m? 1 12/18/2003 4:08:00 AM
Acetone u 0.46 pg/m?® 1 12/18/2003 4:08:00 AM
Acrolein u 0.92 pg/m? 1 12/18/2003 4:08:00 AM
Acrylonitrile U 0.090 pg/m? 1 12/18/2003 4:08:00 AM
Benzene U 0.11 ug/m? 1 12/18/2003 4:08:00 AM
Bromobenzene u 0.43 pg/m?® 1 12/18/2003 4:08:00 AM
Bromochloromethane u 0.080 pg/m?® 1 12/18/2003 4:08:00 AM
Bromodichloromethane v 0.040 pg/m? 1 12/18/2003 4:08:00 AM
Bromoform U 0.16 pg/m* 1 12/18/2003 4:08:00 AM
Bromomethane U 0.31 wg/m? 1 12/18/2003 4:08:00 AM
Carbon disulfide U 0.16 pg/m? 1 12/18/2003 4:08:00 AM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery lirmits
I+ Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
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American Analytical Laboratories Date: 31-Dec-03

CLIENT: Photocircuits Corporation Client Sample ID: Pretreatment

Lab Order: 0312106 Tag Number:

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003

Lab ID: 0312106-17A ' Matrix: AIR

Analyses Result Limit Qual Units DF Date Analyzed

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS
Carbon tetrachioride u 0.13 pg/m* 1 12/18/2003 4:08:00 AM
Chlorobenzene u 0.11 pg/m3 1 12/18/2003 4:08:00 AM
Chlorodiflucromethane u 1.0 pg/m? 1 12/18/2003 4:08:00 AM
Chloroethane u 0.18 ug/m?* 1 12/18/2003 4:08:00 AM
Chloroform u 0.080 ug/m3 1 12/18/2003 4:08:00 AM
Chloromethane U 0.080 pg/m? 1 12/18/2003 4:08:00 AM
cis-1,2-Dichloroethene \ U 0.20 pg/m? 1 12/18/2003 4:08:00 AM
cis-1,3-Dichloropropene * U 0.090 ug/m? 1 12/18/2003 4:08:00 AM
Dibromochioromethane U 0.10 pg/m? 1 12/18/2003 4:08:00 AM
Dibromomethane U 0.080 yug/m? 1 12/18/2003 4:08:00 AM
Dichlorodifluoromethane U 0.10 pyg/m? 1 12/18/2003 4:08:00 AM
Diisopropyl ether u 0.11 pg/m? 1 12/18/2003 4:08:00 AM
Ethanol U 0.68 pg/m?® 1 12/18/2003 4:08:00 AM
Ethyl acetate u 0.78 pg/m3 1 12/18/2003 4:08:00 AM
Ethyibenzene U 0.12 pg/m? 1 12/18/2003 4:08:00 AM
Freon-114 U 0.10 pg/m? 1 12/18/2003 4:08:00 AM
Hexachiorobutadiene U 0.18 pg/m? 1 12/18/2003 4:08:00 AM
Isopropyl acetate U 0.53 ug/m? 1 12/18/2003 4:08:00 AM
Isopropylbenzene U 0.12 pg/m? 1 12/18/2003 4:08:00 AM
m,p-Xylene U 0.23 rg/m? 1 12/18/2003 4:08:00 AM
Methyl tert-butyl ether U 0.080 pg/m? 1 12/18/2003 4:08:00 AM
Methylene chloride U 0.17 pg/m? 1 12/18/2003 4:C8:00 AM
Naphthalene u 0.12 ug/m? 1 12/18/2003 4:08:00 AM
n-Butyl acetate u 0.10 pg/m? 1 12/18/2003 4:08:00 AM
n-Butylbenzene u 0.16 pg/m? 1 12/18/2003 4:08:00 AM
n-Prapyl acetate u 0.15 pg/m? 1 12/18/2003 4:08:00 AM
n-Propylbenzene U 0.13 pg/m? 1 12/18/2003 4:08:00 AM
o-Xylene U 0.090 pg/m? 1 12/18/2003 4.08:00 AM
p-Diethytbenzene u 0.14 ug/m? 1 12/18/2003 4:08:00 AM
p-Ethyltoluene u 0.23 ug/m? 1 12/18/2003 4:08:00 AM
sec-Butylbenzene U 0.14 pug/m? 1 12/18/2003 4:08:00 AM
Styrene U 0.10 pg/m? 1 12/18/2003 4:08:00 AM
t-Butyl alcohol U 0.13 yg/m? 1 12/18/2003 4:08:00 AM
tert-Butylbenzene U 0.13 pg/m? 1 12/18/2003 4:08:00 AM
Tetrachloroethene 180 0.13 pg/m? 1 12/18/2003 4:08:00 AM
Toluene U 0.10 pHg/m? 1 12/18/2003 4:08:00 AM
trans-1,2-Dichloroethene U 0.14 ug/m? 1 12/18/2003 4:08:00 AM
trans-1,3-Dichloropropene U 0.10 pg/m? 1 12/18/2003 4:08:00 AM
Trichloroethene 1.3 0.11 pg/m? 1 12/18/2003 4:08:00 AM
Trichlorofluoromethane u 0.14 pg/m? 1 12/18/2003 4:08:00 AM

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery litmits
J - Analyte detected below quantitation Jimits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
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American Analytical Laboratories Date: 3/-Dec-03
CLIENT: Photocircuits Corporation Client Sample ID: Pretreatment
Lab Order: 0312106 Tag Number:
Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003
Lab ID: 0312106-17A Matrix: AIR
Analyses Result Limit Qual Units DF Date Analyzed
VOLATILES $W-846 METHOD 8260 SWs8260B Analyst: LDS
Vinyl acetate U 1.0 pg/m? 1 12/18/2003 4:08:00 AM
Vinyl chloride ' U 0.12 pg/m? 1 12/18/2003 4:08:00 AM
\
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery lirmits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range

* - Value exceeds Maximum Contaminant Level
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Environmental Testing Laboratories, Inc.

208 Route 109, Farmingdale NY 11735
Phone - 631-249-1456 Fax - 631-249-8344

12/23/2003
Total Organic Carbon - Method 415.1

Sample: R3866-1

Client Sample ID: 0312106-01C Collected: 12/16/2003

Matrix: Liquid Type: Grab
Remarks:
Analyzed Date: 12/22/2003 12:00:00 PM

Analytical Results

Cas No

Analyte

MDL

Result

Units

TOC |\

0.51

50.5

ppm

Sample: R3866-2

Client Sample 1D: 0312106-02C Collected: 12/16/2003

Matrix: Liquid Type: Grab
Remarks:
Analyzed Date: 12/22/2003 12:00:00 PM

Analytical Results

Cas No Analyte MDL Result Units
TOC 0.51 74.8 ppm
Sample: R3866-3
Client Sample ID: 0312106-03C Collected: 12/16/2003
Matrix: Liquid Type: Grab
Remarks:
Analyzed Date: 12/22/2003 12:00:00 PM

l

Analytical Results

Cas No Analyte MDL Result Units

TOC

0.51 0.51 ppm

- R3866 - Page: 2 of 6



Environmental Testing
208 Route 109, Farmingdale NY 11735
Phone - 631-249-1456

Sample: R3866-4
Client Sample 1D: 0312106-04C

Matrix: Liquid
Remarks:

Analyzed Date: 12/22/2003

Laboratories, Inc.

Fax - 631-249-8344

Total Organic Carbon - Method 415.1

Type: Grab

12:00:00 PM

Analytical Results

12/23/2003

Collected: 12/16/2003

Cas No Analyte MDL Result Units Q
TOC 0.51 18.9 ppm
Sample: R3866-5
Client Sample 1D: 0312106-05C Collected: 12/16/2003
Matrix: Liquid Type: Grab
Remarks:
Analyzed Date: 12/22/2003 12:00:00 PM
Analytical Results
Cas No Analyte MDL Result Units Q
TOC 0.51 0.51 ppm U
Sample: R3866-6
Client Sample ID: 0312106-06C Collected: 12/16/2003
Matrix: Liquid Type: Grab
Remarks:
Analyzed Date: 12/22/2003 12:00:00 PM
Analytical Resuits
Cas No Analyte MDL Result Units Q
TOC 0.51 0.51 ppm u
- R3866 - Page: 3 of 6




Environmental Testing
208 Route 109, Farmingdale NY 11735
Phone - 631-249-1456

Sample: R3866-7

Client Sample ID: 0312106-07C

Matrix: Liquid
Remarks:

Analyzed Date: 12/22/2003

Type: Grab

12:00:00 PM

LLaboratories, Inc.

Analytical Resuits

Fax - 631-249-8344

Total Organic Carbon - Method 415.1

12/23/2003

Collected: 12/16/2003

Cas No Analyte MDL Result Units
TOC 0.51 0.51 ppm
Sample: R3866-8
Client Sample ID: 0312106-08C Collected: 12/16/2003
Matrix: Liquid Type: Grab
Remarks:
Analyzed Date: 12/22/2003 12:00:00 PM

Analytical Results

Cas No Analyte MDL Result Units
TOC 0.51 0.51 ppm
Sample; R3866-9
Client Sample ID: 0312106-09C Collected: 12/17/2003
Matrix; Liquid Type: Grab
Remarks:
Analyzed Date: 12/22/2003 12:00:00 PM
Analytical Results
Cas No Analyte MDL Result Units
TOC 0.51 0.51 ppm
- R3866 - Page: 4 of 6




Environmental Testing Laboratories, Inc.

208 Route 109, Farmingdale NY 11735
Phone - 631-249-1456 Fax - 631-249-8344

12/23/2003
Total Organic Carbon - Method 415.1
Sample: R3866-10
Client Sample ID: 0312106-10C Collected: 12/16/2003
Matrix: Licjuid Type: Grab
Remarks:
Analyzed Date: 12/22/2003 12:00:00 PM
Analytical Results

Cas No Analyte MDL Result Units Q

TOC | 0.51 0.51 ppm U

‘@ - R3866 - Page: 50of 6
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INCORPORATED

March 11, 2003

Charlie Nehrig
Photocircuits Corporation
31 Sea Cliff Avenue
Glen Cove, NY 11542

RE: December 2003 Status Report Photocircuits Accelerated Anaerobic Bioremediation Pilot
Dear Charlie:

Attached is the December 2003 Status Report for the Photocircuits Accelerated Anaerobic
Bioremediation Project. Data from the beginning of the project in August 2000 through
December 2003 is provided and discussed. Please let me know if you have any questions.

Sincerely,
TERRA S\STE\ﬁ INC.

coe Ph)

chhael D. Lee, Ph.D.
Vice-President

cc: Andy Barber

1035 Philadelphia Pike. Suite E o Wilmingron, Delaware 19809 o (302) 79%-955
Fax (302) 798-9334 e www terrusystems.net

-~
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1.0 EXECUTIVE SUMMARY

In August 2000, Photocircuits Corporation initiated a pilot study at its 31 Sea Clitf Ave. property
to treat chlorinated volatile organic compounds (VOC) using in situ anacrobic bioremediation.
The site is characterized by VOC contamination of a sandy, silt, and gravel aquifer. Monitoring
data indicate that some biodegradation of these contaminants was occurring at the site prior to
the start of the pilot study. The two primary objectives of this pilot study are to 1) evaluate the
use of substrate injection to enhance in situ anaerobic biological degradation of chlorinated
VOCs in the study area and 2) obtain operating and performance data to optimize the design and
operation of a full-scale system. During the operational period of this pilot study, there is no
emphasis on reducing any contaminants to a specific regulatory level.

The study area, which encompasses a triangular area roughly 92 feet wide, 157 feet long, and 60
feet deep, underlies the former drum storage area of the Photocircuits Corporation facility. Prior
to the start of the pilot test, total chlorinated contaminant concentrations in wells within the pilot
area ranged from 457 to 539,000 ug/L. The initial pilot bioremediation system consisted of six
injection points in a line spaced about 15 to 20 feet apart. A slow release substrate (SRS)
containing cdible sovbean oil was designed to provide a slow release food grade carbon source
over a period in excess of twelve months. A total of 3,600 gallons of the soybean oil emulsion
was injected. The substrate concentrations were selected based on previous experience.

An additional 5,722 gallons of the emulsified substrate was injected in months 17 and 19
(February and April 2002) at twelve injection points in a full-scale treatment cell. VOC and
substrate concentrations have been monitored twelve times over a thirty-nine month period at
eight wells spaced throughout the treatment arca. VOC and substrate concentrations have also
been monitored at six wells downgradient ot the treatment area to determine if the substrate has
migrated outside of the area and if the substrate amendment has affected these wells.

The system has been operating since August 31, 2000. Substrate monitoring data after the first
injection indicated that substrate was delivered throughout the treatment cell with the highest
substrate levels found in well MW-14. In the initial injection event in August 2000, the emulsion
moved into this well from several of the injection points and displaced much of the contaminated
groundwater within this well. Well MW-7 has contained the emulsion since April 2002 and has
not been sampled. Contaminant levels had increased in MW-7 between August 2000 and
January 2002 when the last sample was collected from this well. An increase in total VOCs has
also been observed in well MW-14 since the first injection of substrate in August 2000,
Desorption of contaminants adsorbed to the soil due to enhanced biological activity may be
contributing to the increased contaminant concentrations in MW-14 and MW-7. Contaminants
that partitioned into the injected oil may also be released. Where substrate levels were above 50
mg/L, significant declines in total VOC concentrations (63-99%) were generally observed.
Degradation rates for the total VOCs (9/1,/00 concentration minus 12/16/03 concentration
divided by 1201 days) were as high as 160 pg/L-day (well SMP-3) in higher concentration areas
with greater than 100,000 pg/L total volatiles, In other areas with lower concentrations, total
VOC degradation rates were lower, in the range of 1.8 (DMP-4) to 24.8 pug/L-day (SMP-1). The
average total contaminant concentrations within the treatment cell have fallen by 79% since
September 2000. This average includes the wells sampled on 12/17/03 and the well (MW-7) last



sampled on 1/8/02. The substrate reinjection in February and April 2002 increased the TOC
concentrations in all wells within the treatment cell. However, in December 2003, TOC levels
ranged tfrom non-detect (<0.51 mg/L) in MW-14, SMP-3, SMP-4. and DMP-4 to 74.8 mg/L in
DMP-4 with an average of 20.6 mg/L in the seven wells sampled within the treatment cell. Only
wells SMP-1 and DMP-1 had TOC levels above the target level of 50 mg/L. Additional
substrate is needed.
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2.0 INTRODUCTION

The enclosed report describes the field study of in situ anaerobic bioremediation of a chlorinated
solvent plume at the Photocircuits Corporation’s 31 Sea Cliff Avenue, Glen Cove, NY facility.
The study, which was initiated on August 31, 2000, has the following objectives:

e Determine if the addition of a food grade carbon source will enhance the extent and rate
of chlorinated solvent biodegradation at the site.

e Determine the rate of chlorinated solvent biodegradation to estimate the time frame
required for contaminant removal.

o Determine if the food grade carbon source can be adequately distributed in the formation
such that the microorganisms can utilize it.

e Determine what role bioremediation technology has in the overall remediation strategy
for the site.
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3.0 BACKGROUND

The Photocircuits Corporation’s 31 Sea Clift Avenue facility, Glen Cove, New York is located
on the north shore of Long Island. The plant site is bordered on the north by a light industrial
area, to the south and east are arterial roads, and to the west by railroad tracks. The site is
generally flat and is covered by manufacturing buildings and parking lots.

3.1 Site Geology/Hydrology

Based on analysis of soil borings and details of well construction at the Photocircuits site, the
surficial deposit below the facility is primarily composed of interbedded sand, silt, gravel, and
clay lavers.

3.2 Nature and Extent of Contamination

The groundwater at the facility has been impacted by chlorinated ethene and chlorinated ethane
compounds from various sources. Prior to the start of the pilot test, total volatile organic
contaminant concentrations (TVOC) in groundwater ranged from 457 to 539,000 ug/L.
Generally, the contamination extends to approximately 90 below ground surface (bgs) with the
highest concentrations in the 20 to 50 ft. bgs zone.

33 Rationale for Use of Technology

As part of the technology review program, Photocircuits Corporation engaged Terra Systems,
In¢. (TSI) to conduct an anaerobic bioremediation ticld pilot study at the facility. The study,
which encompasses a triangular area roughly 92 feet wide and 157 long that had been uscd for
drum storage, commenced in August-September, 2000. Eight monitoring points (MW-14, MW-
7, SMP-1, DMP-1, SMP-3, DMP-3, SMP-4, and DMP-4) are being utilized to track the progress
of the pilot study and full-scale implementation. Beginning in March 2001, groundwater samples
were also collected from 4 additional wells (MW-8, MW-9, MW-12, and MW-13) to determine
it any of the injected substrate had migrated away from the study area. Wells MW-10 and MW-
11 were monitored in January 2002 and January 2003. The locations of these wells are shown in
Figure | with the exception of MW-9, MW-10, and MW-11 that are further to the west. It should
be noted that these wells are not expected to be impacted by the bioremediation study.

Ground surface in the vicinity of the study area is about 60 feet above mean sea level (msl). In
the treatment area, wells are screened between 10 and 52 fect msl. Downgradient wells 8, 10,
and 11 are deep monitoring wells and wells MW-9, MW-12, and MW-13 are shallow wells. The
screen intervals for the wells are shown below:

Well MW-14 10 to 20 feet msl
MW-7 37 to 52 feet msl
SMP-1 30 to 32 feet msl
SMP-3 43 to 47 feet msl
o SMP-4 45 to 47 fect msl
e DMP-1 40 to 42 feet msl



DMP-3 35 10 37 feet msl,
DMP-4 38 to 40 feet msl
MW-8 -111 and -96 feet msl
MW-9 31 to 46 feet msl
MW-10-72 to — 57 feet msl,
MW-11 -112 to -97 feet mls
MW-12 9 to 19 feet msl, and
MW-13 11 to 21 feet msl.

Historical data indicates that anacrobic biodegradation is occurring at the site as evidenced by the
presence of daughter products from the breakdown of tetrachloroethene (PCE) and
trichloroethene (TCE) including cis-1,2-dichloroethene (cDCE), trans-1,2-dichloroethene
(tDCE), vinyl chloride (VC), and ethene. Acetylene can be produced by the abiotic reaction of
PCE or TCE with ferrous sulfide (Butler and Hayes 2000). 1,1,1-Trichloroethane (1TCA)
breaks down to 1,1-dichloroethene (1DCE), 1,1-dichloroethane (1DCA), chloroethane (CA), and
ethane. However, VC and ethene can also be generated from the breakdown of the 1TCA,
1DCA, and 1DCE. Based on a revicw of the site historical data, it appears that the biological
degradation process is limited by the availability of organic carbon.

3.4  Technology Description
Anaerobic bioremediation, also referred to as reductive dechlorination, of chlorinated solvents is
a well documented process that converts chlorinated ethenes and ethanes to innocuous gases.

The following technology description is from a report entitled “Cost and Performance Report —
In Situ Anaerobic Bioremediation Pinellas Northeast Site Largo, Florida™ prepared for the U.S.
Department of Energy (1998) by Sandia National Laboratories and Hazardous Waste Remedial
Actions Program.

Bacteria metabolize soluble organic and inorganic compounds to provide energy for the growth
and maintenance of bacterial cells. The complex organic molecules that bacteria consume are
converted to new cells and various simpler compounds, such as carbon dioxide, that are released
back into the environment. This process is referred to as biodegradation. Biodegradation has
been used very cost etfectively for more than a century in public and industrial wastewater
trcatment systems. Since bacteria occur naturally in both soil and ground water environments,
bioremediation technologies attempt to stimulate the activity of these naturally occurring (or
introduced bacteria) to degrade contaminants in a cost-effective manner. Bioremediation is
being considered more often as the processes that control the biological degradation of
contaminants in soil and ground water become better understood.

In order to produce new bacterial cclls, bacteria require carbon, nitrogen, phosphorus, and cnergy
sources, as well as a number of trace minerals, Electrons are released by the biochemical
reactions that metabolize complex organic compounds for energy. Biological systems capture
this biochemical energy through a series of electron transfer (redox) reactions. The bacteria that
are most commonly used in bioremediation systems usc organic compounds as their source of
carbon and energy; these carbon compounds are referred to as electron donors. Bacterial
respiration requires that some chemical compound is available to act as a tecminal electron
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acceptor. Common electron acceptors used by bacteria include oxygen, nitrate, sulfate, Fe*”, and
carbon dioxide.

Recently, a class of anacrobic bacteria has been identified that uses halogenated organic
compounds as their electron acceptors. The chlorinated VOCs present in the soil and ground
water at the Northeast site are among the halogenated organic compounds that can be used in this
manner. Halogenated compounds have a high oxidation state; and when a halogen ( ¢.g.
chlorine) is chemically replaced by hydrogen, the oxidation state of the chemical is reduced.

This process is referred to as reductive dehalogenation, and it forms the basis of the anacrobic
process used by the in situ bacteria at the Photocircuits site. Under anaerobic conditions,
chlorinated compounds can be degraded via reductive dehalogenation reactions to successively
lower chlorinated degradation products, and finally to compounds of significantly lower toxicity,
This process is illustrated for PCE below.

PCE — TCE — DCE — VC — cthene, ethane
stepl step2 step3  step4

Biological activity is frequently limited by the availability of a single growth factor (e.g. electron
acceptor, electron donor, nitrogen, etc.) and supplying the proper growth factor can often
stimulate bacterial growth and biodegradation rates. For in situ bioremediation applications,
nutrients or electron acceptors are often injected into the contaminated area to enhance the
existing microbial degradation processes. Effectively delivering nutrients requires that factors
such as site permeability and geochemistry be considered. Each class of contaminant varies in
its susceptibility to biodegradation and factors such as aquifer oxidation-reduction potential,
microbial ecology, and contaminant toxicity will affcct the success of bioremediation at a site.
The effective application of in situ bioremediation therefore depends upon careful consideration
of the geologic and hydrologic properties at the site and on the type and concentration of
contaminants to be treated.

Evaluations of the monitoring data from the Photocircuits site suggested that microbial
dechlorination is occurring naturally. cDCE and VC are degradation products of TCE that were
measured in high concentrations, but were not contaminants originally disposed of at the site,
which suggests that a population of dechlorinating microorganisms is relatively active at
Photocircuits

The report continues on to outline the technology advantages and disadvantages which are listed
below:

Technology Advantages
e Contaminants arc¢ treated in situ with little waste generation
e Contaminant degradation can be relatively fast
* Bioremediation is capable of reducing contaminants to very low levels
e The process stimulates a microbial population that can continue to feed off the
dissolved phase of a continuing source after nutrient injection ceases, and
s Often provides a low overall remediation cost relative to other technologies.






Technology Disadvantages

Contaminant degradation enhancement is dependent on adequate nutrient delivery
to all areas of contamination before the nutrients are directly metabolized, which
often is primarily a function of site hydrogeology and the appropriate mixing of
nutrients, contaminants, and active microbes,

Site conditions (e.g. soil and ground water chemistry, reductive processes, etc.)
must be conducive to the stimulatton of biological activity to be effective,
Bioremediation will not directly degrade contaminants occurring in an immiscible
phase,

High concentrations of contaminants often are toxic to microorganisms,
Bioremediation may be difficult to optimize at sites with multiple contaminants of
concern,

Incomplete biodegradation of contaminants can lead to the generation of
degradation products that are just as toxic or even more so than the parent
contaminants, and

Regulatory concerns over chemical injections into aquifers.



4.0 MATERIALS AND METHODS
4.1 Study Area

The study area encompasses a tniangular area roughly 92 feet by 157 feet with a contaminated
interval of 50 feet (from the water table at 10 feet to 60 feet) underlies the former drum storage
arca of the Photocircuits Corporation 31 Sea Cliff Ave, Glen Cove, NY facility. Eight
monitoring points (MW-14, MW-7, SMP-1, DMP-}, SMP-3, DMP-3, SMP-4, and DMP-4) are
being utilized to track the progress of the enhanced anaerobic bioremediation treatment.
Beginning in March 2001 groundwater samples were also collected from four additional wells
(MW-8, MW-9, MW-12, and MW-13) to determine if the injected substrate had migrated away
from the study area. Wells MW-10 and MW-11 were sampled in January 2002 and January
2003. It should be noted that the downgradient wells are not expected to be impacted by the
bioremediation project. Recovery wells RW-1, RW-2, RW-3, and RW-4 were first monitored in
December 2003.

4.2 Technical Challenges

The key technical challenges for this study are:
a. ability to move a carbon source throughout the contaminated area;
estimation of quantity of chlorinated compounds
¢. determination of minimum level of TOC required to optimize reductive dechlorination

4.3  Key Design Criteria

The in situ anaerobic bioremediation pilot system was designed for two niain objcctives;

e devcelop a nutrient delivery system capable of providing a mixture of nutrients to the
subsurface within the heterogeneous aquifer, such that the nutrients will be delivered
to all levels in the treatment area within an approximately 24 month operating period,
and

o deliver a sufficient quantity of substrate to the treatment area to last for approximately
24 months.

44  Treatment System Schematic and Operation

The test area was injected with emulsified soybean oil in August 29 to September 1, 2000. The
key objective of the pilot study is to determine if the addition of a food grade carbon source will
enhance the extent and rate of chlorinated solvent biodegradation at the site. TSI formulated an
emulsion containing soybean oil, lecithin (a soybean derivative that acts as an emulsifier), and
water to provide required organic carbon. The soybean oil is broken down into smaller organic
molecules and hydrogen that are then used by the dechlorinating bacteria. In the second
injection event, soybean oil, a surfactant mix, a quick release substrate package, sodium bromide
(a tracer), and activated carbon-treated water was used to prepare an emulsion.

Figure 2 is a schematic of the anacrobic biotreatment system showing the monitoring wells and
the injection locations within the treatment cell. Injection points 1 to 7 were used in the first
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injection event. In this injection event, the nutrients were distributed throughout the vertical
extent of the treatment area by a Geoprobe® rig at the beginning of the pilot. The Geoprobe®
pushed a drivepoint to about 50 feet bgs. The drill rod was pulled back two feet to inject the
fluids under pressure with a Rupe pump. The rod was then withdrawn four feet and additional
fluid was injected. This process continued until about 22 ft bgs. Approximately 3,500 gallons of
soybean oil emulsion containing soybean oil, soybean lecithin, and tap water (treated to remove
chlorine) was injected into five points. Forty gallons of soybean oil was injected at an additional
point. About 4,530 pounds of soybean oil and lecithin was injected. In addition to pressure
injection of the emulsion followed by injection of chase water to disperse the nutrients, natural
groundwater flow has dispersed the substrate.

During the period of February 25, 2002 to March 3, 2002, Terra Systems, Inc. constructed and
utilized a low pressure injection system to inject substrate into the treatment cell with twelve
injection wells (injection points 8-19). The injection system consisted of 7 one-inch wells
installed to 60 ft. bgs and 5 one-inch wells installed to 55 ft. bgs. Eight of the wells were spaced
7.5 feet apart in a line. Two additional wells were placed on either side of the line. All of the
wells had 20 ft. of PVC blank niser and 40 and 35 ft. of PVC screen (0.02 slot) respectively. The
wells were installed using the Geoprobe™ direct-push method. Approximately 5.777 gallons of
the emulsion was prepared and injected in February and April 2002. A total of 5,777 gallons of
the emulsion containing 9,588 pounds of the soybean oil and surfactant mix, 94 pounds ot a
quick release substrate package, and 5.9 pounds of sodium bromide was injected.

4.5  Operating Parameters

The major operating parameters needed to assess the performance and cost of the bioremediation
system were considered to be substrate concentrations and substrate longevity.



50 RESULTS

The bioremediation study at the Photocircuits Corporation site is being conducted to accelerate
the degradation of the chlorinated contaminants of concern.

5.1 Performance Evaluation Criteria

The performance criteria considered in evaluating this in situ anacrobic bioremediation system
included:

Substrate transport and utilization in the remediation study area,

Contaminant degradation rates and the reduction in mass of the contaminants,
Fate of chlorinated solvent degradation ¢compounds, and

Levels to which contaminants can be reduced.

The evaluation data were collected by a monitoring program of eleven field sampling events over
a 32 month period.

5.2 Organization of Data

The analytical data from the treatment cell collected from each of the seven sampling events are
summarized 1n the following five tables.

® Table | presents the volatile organic data (VOCs), final biodegradation byproducts
(ethene and cthane), important electron acceptors (total iron, sulfate, nitrate, and
methane), and electron donor as represented by total organic carbon (TOC).

e Table 2 converts the concentrations of the chlorinated ethenes and chlorinated ethanes
to micromolar units so that one unit of PCE is equivalent to one unit of TCE, ¢DCE,
tDCE, VC, and ethene. Similarly one unit of 1TCA is equivalent to one unit of
IDCE, IDCA., CA, or ethane.

® Table 3 presents the field data collected in January, April, June, and October 2002
and January, April, August, and December 2003.

® Table 4 summarizes the changes between the samples collected within the treatment
cell immediately after the oil emulsion injection and the samples collected twenty-
tive months later. For wells MW-14 and MW-7, samples could not be collected in
April, June, or October 2002 because of the accumulation of emulsion. Well MW-14
was sampled in January, April, August, and December 2003. MW-7 could not be
sampled at any of these time points because of the presence of the emulsion. Positive
changes indicate that the concentrations of the analyte have decreased. A negative
change indicates that the concentrations have increased. In a number of cases, the
contaminants were not detected in the initial samples collected after emulsion
injection or in the samples collected after thirty-nine months. In these cases, the
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percent change was calculated using the analyte detection limit and the percent
changes are designated as greater than (>) or less than (<) the calculated change.

® For the downgradient wells, Table S summarizes the percent changes between the
sample collected on 3/28/01 and the sample collected on 12/16-17/03 for wells MW -
8, MW-12, and MW-13, for well MW-9 between 3/28/01 and 1/14/03, and between
122,02 and 1/14/03 for wells MW-10 and MW-11.

e Table 6 summarizes the changes in the chloroethenes, chloroethancs, clectron
acceptors, and electron donor for all wells from the beginning of the project in
August-September 2000 to January 2002 or December 2003.

53 Project To Date Results

The following table summarizes the status of the key performance measures for this project as of
December 2003. Details are described in subsequent scctions..

Performance Measures Values/Results

Treatment Volume:

Sotl Approximately 92" X 157" X 60", 866,640 ft’

Ground Water Treated: Approximately 1,620,61 7gallons

| System substrate transport effectivencss: Demonstrated distribution throughout treatment area

Substrate effectiveness: Enhanced dechlorination

Substrate viability | Lasted for more than onc year

Total volatile contaminant degradation rates; 4‘

100 mg/L concentration fevels 160 pg/L-day
! - 100 mg L conecentration Jevels 1.8 10 24.8 pg/L-day

Reduction of total contaminants of concern: Achieved reductions of 30% to >99% except in
MW-14 and MW-7 (through 1/8/02)

Chlorinated solvent degradation product production | General decline in all contaminants with some
temporary increases in degradation products,
followed by reduction of the degradation preducts

. . themselves by biological degradation

Waste generated None

Achievable contanunant reduction levels: | Estimated 90% within 48 months

5.3.1 Chlorinated Ethene Results

In the monitoring wells within the treatment cell, cis-1,2-DCE, VC, and ethene were initially the
predominant chlorinated ethenes with little of the parent compounds, PCE or TCE, being
detected. Trans-1,2-DCE is a minor product, present at 1.1% or less ot the total chlorinated
ethenes. Chlorinated ethenes concentrations greater than 1,000 pug/L were initially only detected
in SMP-1 and DMP-3.

PCE, TCE. ¢DCE, tDCE, and VC were not detected in well DMP-4 in December 2003; only
ethene remained in this well. TCE, cDCE, tDCE, VC, and ethene concentrations increased in
wells MW-14, SMP-1, DMP-1, SMP-3, DMP-3, and SMP-4 between the August 2003 and
December 2003 sampling events as TOC levels became limiting.
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As previously discussed, the goal of the process is to convert PCE into ethene because the ethenc
is considered to be environmentally acceptable. Ethene has not been associated with long-term
toxicological problems and is a natural occurring plant hormone (Sims et al 1991).
Unfortunately, given the field conditions, it is difficult to conduct a material balance. Ethene
may be converted to carbon dioxide, ethane, or another product. Ethene may also be transported
away with the groundwater, or production of ethene may have slowed duc to some limitation on
the microbial population including lack of substrate, insufficient nutrients, or lower
concentrations of the parent compounds.

Ethene represented the predominant chlorinated ethene product in wells MW-14, MW.7, SMP-1,
DMP-1, SMP-3, DMP-3, and DMP-4. Ethene concentrations have increased in wells MW-14,
MW-7 (through 1/8/02), SMP-3, and DMP-3 through 12/16/03 from the initial levels observed
on 8/31/00-9/1/00. Ethene concentrations for the other four wells of the treatment were lower
than measured initially in September 2000. The continued presence of ethene in all of the wells
in the treatment area shows that complete dechlorination of the chlorinated ethenes is occurring.
Low levels of acetylene, an abiotic degradation product from the reaction of PCE or TCE with
ferrous sulfide and ferrous disulfide, have been detected in wells MW-14, SMP-1, and SMP-3.

The addition of soybean oil emulsion has resulted in an increase in intermediate and final
daughter products from the chlorinated ethenes in treatment area wells MW-7, SMP-1, DMP-3,
and DMP-4,

In the downgradient monitoring wells sampled since March 2001, wells MW-8, MW-10, MW -
11, MW-12, and MW-13 had parent compounds PCE and/or TCE. Concentrations greater than
1,000 ng/L of chlorinated ethenes only detected in MW -12. Since March 2001, six months after
the first substrate injection, TCE, ¢DCE, tDCE, and VC concentrations have declined in MW-12.
The first emulsion injection appeared to have had an effect on MW-12 based upon the increases
in ethene, methane, and TOC. However, TCE, ¢DCE, and VC concentrations have changed little
since January 2002. The availability of substrate (<0.51 to 73 mg/L. TOC) may be limiting the
extent of dechlorination at this well. Ethene has only been detected at low levels in the other
downgradient wells. The very low levels of TCE and ¢cDCE found in MW-8 had dissipated from
April 2002 until to January 2003, but were detected again in April, August, and Dccember 2003.
Little change in the concentrations of PCE, TCE, ¢cDCE, or VC was noted in the deep well MW-
10 between 1/22/02 and 1/14/03. Low levels of TCE and ¢cDCE appeared in the deep well MW-
11 in January 2003. PCE, TCE, ¢DCE, tDCE, and VC concentrations have increased in MW-13,
but ethene has only been detected at low concentrations of 5.8 pg/L or less in this well.

Although the arca around MW-13 appeared to be substrate-limited from March 2001 until
November 2002, the availability of substrate has increased to between 24 and 39 mg/1. from
January through August 2003. In December 2003, TOC was below detection limits and PCE,
TCE, ¢DCE, and VC increased over the levels seen in August 2003.

In December 2003, the new recovery wells contained a mix of PCE, TCE, ¢DCE, tDCE, and VC
with ¢cDCE being the dominant compound. Ethene and cthane were not analyzed in these wells
in December 2003.



5.3.2 Chlorinated Ethane Results

The analytical data for the treatment test to date provides evidence for biodegradation of the
chlorinated ethanes. Wells DMP-1, SMP-3, DMP-3, and SMP-4 had the highest concentrations
of total chlorinated ethanes in September 2000 with greater than 1,000 pg-L. ITCA was the
primary chlorinated ethane contaminant in wells SMP-3 and DMP-3. Reduced products such as
1, 1-dichloroethane, chloroethane, and ethane predominated in wells MW-14, MW-7. SMP-1,
DMP-1, SMP-4, and DMP-4.

Well SMP-3 has shown a 99% (178,000 pg/L to 2,300 pg/L) reduction in the ITCA
concentrations. 1TCA levels in wells DMP-3, SMP-4, and DMP-4 have dropped by >98 t0 99.9
percent. IDCA concentrations have dropped in SMP-1 (92%), SMP-3 (50%3), DMP-3 (2%),
SMP-4 (97%), and. DMP-4 (>97%). However, increased |DCA concentrations have been noted
in MW-14, MW-7 (through 1/8/02), and DMP-1 as a result of the dechlorination of 1TCA, Large
reductions in the 1DCE concentrations have been observed in wells SMP-3 (>72%), DMP-3
(88%) and SMP-4 (>99%), but I DCE increased in MW-14. 1DCE was not detected in August
2000 or December 2003 in SMP-1 and DMP-1. CA concentrations have declined by 84% in
DMP-1, 27% in DMP-3, 39% in SMP-4, and 79% in DMP-4, but increcased in other treatment
cell wells. Based upon these results and laboratory studies currently underway with an anaerobic
culture derived from the Photocircuits groundwater, we believe that direct utilization of I TCA
and 1DCA may be occurring in addition to the reductive dechlorination reaction where daughter
products such as CA are produced and degraded. Acetic acid has been reported as a byproduct
of 1TCA degradation (Lec and Davis 2000). Alternatively, sulfides generated from the reduction
of sulfate may be reacting abiotically with the 1TCA and IDCA (Gander et al. 2002).

Well SMP-4 has shown decreases in the ITCA, 1DCA, CA, and ethane conccentrations over the
thirty-five months following the first injection of the oil emulsion. There was a rebound in
concentrations of these compounds between December 2000 and January 2002 in SMP-4. When
substrate levels were clevated after the second application of SRSTM, the 1TCA and 1DCA
concentrations dropped and have remained lower than the initial levels even with the low TOC
level found in December 2003. Concentrations ot 1TCA, IDCA, and 1DCE higher than initial
levels were observed in wells MW-14, MW7 (through 1/8,02), and DMP-1. However, further
degradation products CA and ethane levels are elevated in wells MW-14, MW-7, SN P-1, SMP-
3, and DMP-3. Chloroethane can be biodegraded under aerobic and methanogenic conditions
(Lee and Davis 2000).

Relatively low levels of I TCA and daughter products were found in downgradient monitoring
wells MW-12 and MW-13, which were first monitored for this program in March 2001. Little of
the chlorinated ethanes have been found in MW-8 or MW-9. In the deep well MW-10,
coneentrations of IDCA, 2DCA, 1DCE were relatively stable between January 2002 and January
2003, and CA was detected. A low level of IDCA was detected in MW-11 in January 2003.
1DCA and ethane concentrations have increased in MW-12 between July 2001 and December
2003. In MW-13, ITCA, IDCA, 1DCE, and ethane concentrations have increased by 43 to
247%.
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5.3.3 Other Organic Compounds Results

Several other organic compounds were detected in the groundwater including acetone, methylene
chloride, 2-butanone, toluene, benzene, p-ethyltoluene, 1,3,5-trimethylbenzene, 2-chlorotoluene,
4-chlorotoluene 1,2,4-trimethylbenzene, naphthalene, o-xylene, n-propylbenzene, and methyl tert
butyl ether (MTBE). Over the thirty-nine months of the project operation to date, acctone
concentrations decreased by 100% in DMP-1, but increased in MW-14 and SMP-4. In
December 2003, acetone was found at 1200 pg/L in SMP-4 and represented 43% of the total
volatiles in this well. Methylene chloride has decreased in all wells except MW-14 with declines
by as much as 99.8 percent in SMP-1, >99% in DMP-1, 99.7% in SMP-3, 98% in DMP-3, 99%
in SMP-4, 55% in DMP4, and 38% in MW-7 (through 1/8/02), but increased n MW-14 through
August 2003. Methylene chloride can also be anacrobically degraded. Toluene concentrations
have declined in all eight wells in the project area. Although toluene can be also degraded
anaerobically, the addition of soybean oil may have little effect on its biodegradation of toluene
as dechlorinators are probably not involved in the biotransformation of toluene. 2-Chlorotoluene
concentrations declined by 97% in SMP-4 and >98% in DMP-4, but increased in MW-7 (through
1/8/02) and DMP-1. 2-Chlorotoluene may be biodegraded to toluene and potentially further
under anaerobic conditions. MTBE was first detected at 9.0 pg/L in SMP-3 in July 2001. MTBE
was found at levels up to 125 pg/L in DMP-3, SMP-1, SMP-3, and DMP-4 in January 2002. We
are speculating that the MTBE plume is from an off-site source since it was not used on the
Photocircuits site. MTBE has not been detected in any monitoring well since July 2002, The
MTBE appears to have flushed through the system. In December 2003, other potential
components of gasoline or other petroleum fuels including benzene, toluene, o-xylene, 1,2,4-
trimethyl benzene, 1,3,5-trimethyl benzene, and/or naphthalene were detected in wells MW- 14,
SMP-1, DMP-1, SMP-3, DMP-3, SMP-4, DMP-4, MW-12, MW-13, RW-1. RW-2, but not wells
MW-8, RW-3, or RW-4.

Few of the contaminants other than the chlorinated ethenes and ethanes were found in the
downgradient wells. 2-Chlorotoluene concentrations have increased by 4% in MW-13 between
3/28/01 and 12/16/03, but decreased by 24% in MW-12. 4-Chlorotoluene has been found in
MW-12. Benzene was often detected in MW-12 and MW-13. Acetone, methylene chloride,
benzene, and n-propylbenzene have been detected in MW-13. None of these compounds were
detected in wells MW-10 or MW-11 in January 2002 or January 2003.

In December 2003, the recovery wells contained the following compounds: PCE. TCE. ¢cDCE,
tDCE, VC, ITCA, 1DCA, 1DCE, CA, toluene, 2-chlorotoluene, 4-chlorotoluene, chloroform,
and chlorodifluoromethane.

5.3.4 Sum of VOAs

The sum of the concentrations of all of the contaminants in each well was calculated excluding
the final degradation endproduct gases, acetylene, ethene, and ethane. The sum of the VOAs has
declined by up to 97% in SMP-1 with large decreases in DMP-1 (89%), SMP-3 (88%). DMP-3
(68%), SMP-4 (71%), and DMP-4 (79%). The sum of VOAs has increased by 5,514% in MW-
14 as the contaminated groundwater displaced during injection came back into the well and
potentially as VOCs adsorbed into the oil were released. Increases in the sum of VOAs were
also observed to a lesser degree in MW-7 (-33 through 1/8,02). The overall average of the sum
of the volatiles has declined by 79% over the course of the pilot and full scale implementation.



This average includes the seven wells sampled on 12/16/03 and the well (MW-7) last sampled on
1/8/02.

A first order degradation half-life of 533 days was calculated for the average total volatile
contaminants within the treatment cell. Based upon this degradation rate, 90 percent of the total
contaminants should be removed within 48 months.

Since 3/28/01, the total volatiles in the downgradient wells outside of the influence of the
substrate injection have fallen in MW-10 (1%), and MW-12 (44%), but increased in MW-8 (-
10967%), MW-11 (-5617%), and MW-13 (-228%) and have remained non-detect in MW-9. The
highest concentrations of total VOAs in the recovery wells were in well RW-1 (3,680 pg/L)
followed by RW-2 (1,679 ng/L), RW-3 (1,172 ng/L), and RW-4 (649 ug/L).

5.3.5 Substrate Distribution

The total organic carbon concentrations in December 2003 within the treatment cell ranged from
<0.51 mgL in MW-14, SMP-3, SMP-4, and DMP-4 to 74.8 mg/L in DMP-1. Well MW-7
contained the emulsion in December 2003 and was not sampled. It presumably contains very
high levels of TOC. TOC levels were above the target level of 530 mg/L only in wells SMP-1 and
DMP-1 in December 2003, A substrate level of 50 mg/L TOC should provide sufficient carbon
to support dechlorination and other electron accepting processes such as methanogenesis and
sulfate-reduction.

The substrate injections have apparently impacted TOC levels only in wells MW-12 and MW-13
of the downgradient wells. Downgradient wells MW-8, MW-9, MW-10, MW-11, MW-12, and
MW-13 appear to be substrate-limited and did not have measurable levels of TOC in December
2003,

5.3.6 Electron Acceptor Results

As the microbes break down the emulsion, sulfate would be depleted and the concentrations of
iron and methane would increase. Nitrate-nitrogen was present in December 2003 at low
concentrations of 0.080 to <0.100 mg/L in the treatment cell and is a minor electron acceptor.
Nitrate was detected in downgradient wells MW-8. MW-12, and MW-13 in December 2003.
The predominant electron acceptor in the groundwater in December 2003 was sulfate with
concentrations that ranged from 30 mg/L in SMP-1 and DMP-3 to 377 mg/L in DMP-3. Sulfate
concentrations have declined from the initial concentrations in September 2000 in wells MW-14
(96%), SMP-1 (87%), DMP-1 (99.2% from 29,600 to 226 mg/L), DMP-3 (76%), SMP-4 (81%),
and DMP4 (57%) as would be expected with consumption of the oil emulsion. However,
sulfate levels have increased in MW-7 (though 1/8,02) and SMP-3 over the course of the
treatment. The average sulfate concentration in the cell has declined by 94%. However, as
substrate levels dropped between August 2003 and December 2003, sulfate levels increased in
wells MW-14, SMP-1, DMP-1, SMP-3, and SMP-4. Total iron concentrations within the
treatment cell in December 2003 ranged from 3.09 mg/L in DMP-1 to 176 mg/L in SMP-4,
which indicated that iron is also an important electron acceptor. Total iron concentrations have
increased in five of the eight wells in the study area. The drop in dissolved iron concentrations
in the other wells may be due to precipitation of the ferrous iron with sulfide produced from the
utilization of sulfate. During the most recent sampling event in December 2003, methanogenic



conditions (>>1,000 pg/L) was detected in all wells. Methane concentrations have increased in all
eight monitoring wells in the project area between September 2000 and December 2003,

Well MW-8 appears to be under aerobic conditions based upon the presence of dissolved
oxygen, nitrate, and sulfate, and the low levels of iron and methane. This well is largely
uncontaminated. While MW-9 has little organic contamination, it appears to have been impacted
by the biodegradation processes upgradient as it has elevated iron and methane levels and
decreased sulfate levels. No electron acceptor data was available for wells MW-10 and MW-11.
Well MW-12 is under sulfate or iron-reducing conditions based upon the elevated iron levels and
drops in sulfate concentrations. Although methane and iron concentrations have increased in
MW -13 and sulfate levels have declined, nitrate levels are high enough (2.03 mg/L) for it to be
the dominant electron acceptor.

5.3.7 Field Parameters

Field parameters including water level, pH, temperature, specific conductivity, redox potential,
dissolved oxygen, and bromide (a tracer added with the emulsion) were collected since January
2002 for wells SMP-1, DMP-1, SMP-3, DMP-3, SMP-4, and DMP-4. Field paramctcrs were
collected for downgradient wells MW-8, MW-9, MW-12, and MW-13 since the April 2002
sampling event. The water levels ranged between 6.42 feet (SMP-1) to 7.96 feet (MW-8) below
the top of the casing for wells from which this data was collected in January 2002. The pH was
generally neutral, between 6.3 and 7.8. Well SMP-3 had an elevated pH readings, 8.7-9.9, but
declined to between 7.0 and 7.6 from January to December 2003. The pH dropped to slightly
acidic conditions of 5.3-6.3 in SMP-4. Downgradient wells MW-12 and MW-13 were slightly
acidic to neutral, 6.2 to 7.3. The pH in the downgradient well MW-8 ranged from slightly
acidic, 6.4 to slightly basic, 8.7. Groundwater temperatures ranged between 11.5 to 24.8 °C. In
general, the specific conductivity of the groundwater within the treatment cell was high,
between 6 and 5,890 umhos/cm. Downgradient wells MW-8 and MW-9 had lower specific
conductivity readings of 120 to 221 pmhos/cm. Downgradient wells MW-12 and MW-13 had
higher specific conductivity levels.

Negative redox potentials of -35 (SMP-4) to -128 mV (DMP-4) were found in the wells within
the treatment cell in December 2003. Downgradient well MW-8 had a positive redox potential
in December 2003, which is consistent with the low levels of contaminants found in this well.
Although well MW-13 has higher contaminant levels, its redox potential ranged from ~10 to 300
mV. The redox potential of MW-12 has ranged between —136 mV to 69 mV. Low (<1.0 mg/L)
dissolved oxygen reading were observed in well DMP-3 and DMP-4 in December 2003. Higher
dissolved oxygen levels were found in DMP-1, SMP-3, and SMP-4,; the high dissolved oxygen
levels are not consistent with the low redox potentials and anaerobic conditions found in these
wells. Bromide was injected with the emulsion. Wells SMP-1, DMP-1, SMP-3, DMP-3, SMP-
4, and DMP-4 had bromide levels of greater than 10 mg/L in June 2002. These wells generally
had elevated TOC levels. Bromide levels increased between April and June 2002 in all
monitoring wells within the cell except DMP-4. The highest bromide levels were in wells DMP-
1, DMP-3, and SMP-4. Wells DMP-3 and SMP-} had high TOC concentrations. Bromide was
not measured after July 2002.
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6.0  DISCUSSION

Previous studies have demonstrated the anaerobic dechlorination of PCE using aquifer solids and
water in the laboratory (Parsons et al. 1983, Scholz-Muramatsu et al. 1995, and DiStefano et al.
1991). Previous field studies have also demonstrated the anaerobic dechlorination of PCE
(Beeman et al. 1994, Ellis et al. 2000). Therefore, microbial reductive dehalogenation is a
potential remedial mechanism for halogenated compounds in groundwater aquifers.

The objective of the technology is to convert PCE and 1TCA into ethene and ethanc. The
produced ethene is considered to be environmentally acceptable, because ethene has not been
associated with long-term toxicological problems and is a natural occurring plant hormone (Sims
etal. 1991). Furthermore, ethene is known to further biodegrade to carbon dioxide under acrobic
environmental conditions (Beeman et al 1994),

VC has been thought to persist in anaerobic environments and to be more toxie to bacteria than
the parent compounds (Barrio-Lage et al. 1991). However, subsequent work has clearly
established that VC is biodegraded to cthene and ethane. The pattern of increase and
disappearance of ¢cDCE and VC is suggestive of microbial succession.

Conditions continue to be favorable for accelerated anaerobic biodegradation of the chlorinated
solvents at the Photocircuits site based upen the following positive results from the treatment cell
to date including:

e decreases in the parent compound concentrations observed in many wells, particularly the
large drops in the ITCA and 1DCA concentrations in wells SMP-3 and DMP-3

e increascs in the daughter products including final products ethene and ¢thane in many of the
wells.

e good distribution of substrate and its consumption

¢ prevalence of reducing conditions based upon the removal of sulfate and the production of
dissolved iron and methane

There have been twelve groundwater sampling events during the course of the study. As of
December 2003, the average total volatile contaminant concentrations within the treatment cell
have decreased by 79%.

During the treatment period of 39 months, we have successfully demonstrated that the addition
of a food grade carbon source will enhance the extent and rate of chlorinated solvent
biodegradation at this site as indicated by the following obscrvations:

e Total contaminant concentrations have decreased by an average 79%.

e The average concentrations of the parent compound 1,1,1-trichloroethanc has decreased
by 98%.

¢ PCE, TCE, cDCE, and VC were not detected in well DMP-4 in December 2003.

e  Two monitoring wells (MW-7 and MW-14) have shown increased total volatile
concentrations since September 1, 2000 by 33 to 5,514%. Well MW-7 could not be
sampled in since January 2002 due to the presence of emulsion and the percent change
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calculations are from September 2000 to January 2002. However, when viewed over the
last 13 years, the total VOC concentrations in MW-7 have decreased 96%. From
11/1/99 to 4/28/03, total VOC concentrations decreased by 57% in MW-14, Since first
monitored in May 1999, well DMP-4 has shown an decrease in total volatiles from 1,636
to 560 pg/L.

It is difficult to determine the total contaminant mass prescnt at this site because of the limited
number of soil samples and limited definition of the vertical distribution of this contamination.
The total contaminant mass was estimated to be approximately 1,195 pounds based upon the
average soil concentrations found in the 1996 or earlier soil borings and a contaminated volume
of 361,100 ft' (a triangular area 92 feet by 157 feet with a contaminated interval below the water
table from 10 to 60 feet below ground surtace).

Please note that the goal of this study has been to gather sufficient data to determine the rate and
extent of chlorinated solvent biodegradation. If the study area could be isolated such that the
contaminant mass did not receive any additional contaminants, Terra Systems, Inc. estimates that
based upon the current degradation rates that approximately 90% of the total contaminant mass
can be removed in 48 months. Although an acceptable remediation end point has not been
defined for this site, the data suggests that this reduction will be environmentally acceptable
since it significantly reduces the probabilitv that chlorinated solvents will migrate off-site.
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7.0 CONCLUSIONS

Although the study is an on-going program, there is now sufficient data to facilitate a comparison
of the project to date results with the project’s objectives. The following summary presents the
project objectives in bold with the results.

Determine if the addition of a food grade carbon source will enhance the extent and rate of
chlorinated solvent biodegradation at the site.

The overall average of the sum of the volatiles has declined by 79% over the course of 39
months. Increases in intermediate and final daughter products from the chlorinated ethenes and
ethanes have been observed in all of the primary monitoring wells.

Degradation rates for the total VOCs are as high as 160 pg/L per day in higher concentration
areas. In areas with lower total volatile concentrations, degradation rates range from 1.8 to 24.8
ug/L per day. Wells MW-7 (through January 2002) and MW-14 have shown increases in total
VOCs through their last sampling point in December 2003.

Determine the rate of chlorinated solvent biodegradation to estimate the time frame
required for contaminant removal,

A first order degradation half-life of 533 days was calculated for the average total volatile
contaminants within the treatment cell. This average includes the wells sampled on 12/16/03 and
the well MW-7 last sampled on 1/8/02. Based upon this degradation rate, 90% of the total
contaminants should be removed within 48 months.

Determine if the food grade carbon source can be adequately distributed in the formation
such that the microorganisms can utilize it.

TOC levels in excess of 50 mg/L were established in all eight of the primary monitoring wells in
the study area. The TOC levels after system start up ranged from 39 mg/L to 23,500 mg/L.
TOC levels declined from the beginning of the treatment in most wells as the emulsified oil was
utilized. TOC levels rose in all wells in the trecatment cell after the second injection of the
emulsion and ranged from 132 to 1,360 mg/L in August 2003. In December, 2003, TOC levels
had fallen below the desired level of 50 mg/L in six of the eight wells in the treatment cell.
Although it is not possible to do a mass balance because of site conditions, evidence of primary
contaminant reduction combined with increases in intermediate and final daughter products
strongly suggests that the TOC decreases are a result of biological utilization.

Determine what role bioremediation has in the overall remediation strategy for the site.
Based on the results to date. it appears that bioremediation can cost effectively destroy the

contaminants in an acceptable time frame. As a consequence, it appears that bioremediation will
be the primary treatment technology for contaminant destruction at this site.
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The one unexplained observation is the increase in contaminant concentrations in MW-14 and
MW-7 through 1/8/02. There are several potential reasons for the increased concentrations: 1)
desorption of contaminants adsorbed to the soil due to enhanced biological activity may be
contributing to the increase; or 2) contaminated groundwater displaced during the injection
process could be moving back into the well. We are working to understand this phenomenon.
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Table 5. Photocircuits Downgradient Wells Percent Change Between 3/28/01 and 1/14/03

Compound MW-8 MW-9 MW-1) MW-11 MW-12 MW-13
First Sampled 3/28/2001  3/28/2001 1/22/2002  1/22/2002  3/28/2001  3/28/2001
Last Sampled 12/16/2003  1/14/2003 1/84/2003  1/14/2003  12/16/2003  12/16/2003
Acetone 0 0 0 0 0
Methylene Chioride 0 0 4 0 0
Toluene 0 0 0 >3 0
2-Chlorotoluene 1] 0 0 24 -4
Sum VOAs (w o gases) -10967 1 >-5617 44 -228
Methane >-250 20 -81067
[ron -196 -129 -698
Sulfate -2 25 32
TOC >90 98 >G5
PCE 0 »73 0 0 -330
TCE -2067 30 >-5722 53 -575
<DCE >-46567 -6 »-9956 32 -155
tDCE 0 0 0 55 -483
VC 0 >§2 ] 82 -677
Ethene 0 36 0
ITCA 0 0 0 0 -43
IDCA 0 R >-2420 -163 -138
IDCE 0 -16 0 70 =247
CA 0 >»-2635 0 0 0
Fthane 0 =28 =245




Table 6. Summary of Changes in Concentrations of Chlorocthenes, Chloroethanes, Electron Accepters
Electron Donor by Well

Well Chiorinated Ethene Dechlorination  Chlorinated Ethane Dechlorinutioa  Electron Aceeptors Elcctron Donor Availabllity

MW-13 Ithene high. VU increasing since Marel {ITCAL TDCAIDCE and CA, Sullate decreased by 96%, methane Emulsion found 4/02, 6/02, and
200 vk new prmury chiorinated incrensed between December 20000 aml amd iron up greatly, 102 anel TOU levels had been
cthene. POLE TCE, aml ¢DUE detected July 2001 as contaminined water above 1000 g/l TOC
inDevernher 2003 when substrate dusptaced by emulsion moved back into availability now limited.
limited. well. Concentration of [DUA

decreased since peak Lo Jnly 2001, hut
IDCE and CA increasing,. Fthane fairly
stahle.

MW-7 Ethene generally predominant product, [DCA and CA up, CA major product. Sulfate increased from 69 10 949 TOC bl falien to 1.7 mg/l. in
TCE up slightly, ¢DCE and VO down Ethane produced. mpl frony ELHOHL e 14802, 1102, Bmulsion found thereatter.
by %2 and 73% from start of pilot. methane and iron up greatly.
tDCE up slightly. Not sampied since
1402 hecause of emulsion.

SMT-| TCY al eDCE ap beginning in Janoary No [ TCA detected since 200 1A Salfate duwn 87% fromy start of - TOC rebounded o 1280 mg/ in
20002, but feld hetween Tuly and Octuber down by 2% i EDCE not detected. prion sullate levels decreasing with 4435 entanced dechlorination,
2002 atul were not detected [rom CA prodoced. Little ethane. higher substrite. Methane arel iron TOC droppedt to SO mgdl. m
January 2003 until August 2003, VC ugr Troen stant of pelotl. December 2003.
fncreased and then [ell to non-detect as
more suhstrate becanre avaitable, VO
found in December 2003, Ethene
increased when substrate levels were
higher, hut declined in December 2003,

DMP-y ¢DCEDCE, and VO concentrations — 1DCA up 245%, CA down hy 83%, Sulfate down 99.2% and ron by TOC increased froim 24 mg/l. in
up {rom start of pilet, but ethene little cthane detected. Y7%, methane increased.. 6412 10 284 g/l in 4403,
predoninant product, Adequate supply in December

20043,

SMP-3 PCE, TCE, and tDCE ot detected in ITCA dfown by 949%, IDCA down Sultate decreased from 3640 mpdl. TOC in Aprl 2002 up to 1600
December 2003, ¢DCE and VO 50%, LDCL dawn 72%, and CA in April 2002 1o 73 mg/L in April - mg/L, but then tell below optinal
detected, but ethene predominant increasing as ITCA and IDCA 2003, but increased w0 377 mgdl. in levels. Helow target levels in
product. degraded. Sone ethane. [3ecenzher 2003, Mcthane Decmber 2003 (<051 mg/lj

increased greatly sl iron variable,

DMP-3 Low level of tDCE desected 12703, but 1TCA dowa by 7%, IDCA down Sultate ecreased hy 76%. Methane TOC increased to 349 mg/l. after
VO inereasing as substrate liunited by 2%, and 1DCE down by 88%. CA up, bit iron decreasing. secomd emuision injection, but has
Ethene inajor producy. decreased by 27%. Eihane up. fallen below target w 1Y mgdl. in

Decernber 2003.
SMP- PCE aml TCE, and eDCE ap, and VO ITCA, 1DCAL and IDCE down by up - Sulfate decreased o 178 mpil in - High levels of TOC (3680 mp/l.

down. ethene decreased te paint where 0 99.9%, bt CA increased. Little
it is no longer predoninam chlorinated ethane.
etheae

December 2003, methane and iron Toand on 10:2/02) and were
increased greatly. elevated until December 2003 wher
<0.51 mg!l. found .
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