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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: 

One groundwater sampling event was conducted for monitoring wells located on 
both the 3 1 and 45A Sea Cliff Avenue sites during the period of December 16-1 7. 

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. 

Operation of the hydraulic control system at the 3 1 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 3 1 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 27-28,200 1 and July 1 1 - 12,200 1 ; the March and July 
sampling events included several wells located along Sea Cliff 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 l Q  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 13-1 5 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 

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 Cliff Avenue 

As discussed in the 4 4  2000 report, SVEIAS 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 lb 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 2401 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 SVEIAS 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 8,2002, 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 1 1, 
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: 

Iconcentrations of tetrachloroethene (ppmv) in I 



Concentrations of tetrachloroethene (ug/L) in samples from monitoring well MW-4s over 
time are summarized in the following table: 

2.4 Hydraulic Control along Sea Cliff 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 (3 1 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 perfomlance 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 reportlwork 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 a m  pumping 
rate, however, an accumulation 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 3 1,2003 

Bryan Tiskowitz 
Photocircuits Corporation 
3 1 Sea Cliff Avenue 
Glen Cove, NY 1 1542 

TEL: (5 16) 609-1779 
FAX (5 16) 609-1257 

RE: Photocircuits 3 1 Sea Cliff Ave. Glen Cove, 
OrderNo.: 0312106 

Dear Bryan Tiskowitz: 

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 fiee to call. 

Sincerely, 

Lori Beyer 

Lab Director 

k u6oRAToRlEs 56 TOLEDO STREET FARMINGDALE. NEW YORK 11735 (631) 454-6100 FAX: (631) 454-8027 



American Analytical Laboratories Date: 31-Dec-03 

CLIENT: Photocircuits Corporation 

Project: Photocircuits 3 1 Sea Cliff Xve. Glen Cove, N.Y. Work Order Sample Summary 
Lab Order: 0312106 

Lab Sample ID 

0312106-01A 

0312106-01B 

0312106-01C 

03 l2lO6-02A 

03 12106-02B 

03 12 106-02C 

03 l2lO6-03A 

0312106-03B 

0312106-03C 

03 12 106-04A 

03 12 106-04B 

0312106-04C 

03 12 106-05A 

03 12 106-05B 

03 12 106-05C 

0312106-06A 

03 12 106-06B 

0312106-06C 

03 12 106-07A 

03 12 106-07B 

031210607C 

03 12 106-08A 

03 12 106-O8B 

03 12 106-08C 
03 12 106-09A 

03 12 106-09B 
03 121 06-09C 
0312106-10A 

0312106-10B 
0312106-1OC 

0312106-1 1A 

0312106-12A 
0312106-13A 

0312106-14A 
0312106-15A 

0312106-16A 
0312106-17A 

Client Sample ID 

SMP-1 

SMP- 1 

SMP-1 

DMP-1 

DM.-1 

DMP-1 

SMP-3 

SMP-3 

SMP-3 

DMP-3 

DMP-3 

DMP-3 

sm4 
SMP4 

SMP-4 

DMP4 

DMP4 

DMP4 

MW-8 

MW-8 

MW-8 

MW-12 
MW-12 

MW-12 
MW-13 

MW-13 

MW-13 
MW-14 
MW-14 

MW-14 

RW- 1 
RW-2 

RW-3 

RW-4 
MW-35 (45A SITE) 

MW-35 (45A SITE) 
Pretreafment 

Tag Number Collection Date 

121 1612003 

1211 612003 

121 1612003 

121 1612003 

121 1 612003 

121 1612003 

121 1612003 

1211 6/2OO3 

121 1612003 

121 1612003 

121 1612003 

121 1612003 

121 1 612003 

12/16/2003 

121 1612003 

1211 612003 

121 1612003 

121 1612003 

1211 6i2003 

121 1612003 

121 1612003 

121 1612003 

1211 612003 

1211 612003 
121 l7/2OO3 

121 1712003 

1211 712003 
1211 6/2OO3 
12/ 1 6/2003 

1211 612003 
12/17/2003 
1211 712003 

12/ l7/2OO3 

121 l7/2OO3 

1211 712003 

12/17/2003 

121 17/2003 

Date Received 

12/17/2003 

12/17/2003 

12/17/2003 

12/17/2003 

12/17/2003 

12/17/2003 

12/17/2003 

12/17/2003 

12/17/2003 

12/17/2003 

12/17/2003 

1211 712003 

12/17/2003 

1211 7/2OO3 

1211 712003 

12/17/2003 

12/17/2003 

12/17/2003 

12/17/2003 

12/17/2003 

12/17/2003 

12/17/2003 

12/17/2003 

12/17/2003 
121 l7/2OO3 
121 l7/2OO3 

12/17/2003 
12/17/2003 
12/17/2003 

121 1712003 
12/17/2003 

12/17/2003 

12/17/2003 

1211 7/2OO3 
12/17/2003 

12/17/2003 
1211 712003 

Page 1 of 1 
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E m L  
56 TOLLDO STREET FARMINGDALE. NEW YORK I I X i  

LABORATORIES (631 ) 454-61 00 FAX (631) 454-8027 

NYSDOH ELAP 11418 , 
CTDOH PH-0205 
NJDEP NY050 
PADEP 68-573 

CHAIN OF CUSTODY I REQUEST FOR ANALYSIS DOCUMENT 
CLIENT NAMEIADDRESS CONTACT SAMPLER (SIGNATURE) L h q -  

e i f tu l?~ 
DATE U ~ P ~ ~ I M E  \pi 5 SAMPLE(S) 

~),&A-c hfh'V SEALEO &- -63as 
SAMPLER NAME "NNT) bd" CORRECT 

&pc I)i.v~w CONTAINER(S) a / NO 

/ [ VOWTILE VIAL # ] 

METHANOL PRESERVED 

SAMPLE # - SAMPLES 

LOCATION 

/ COOLER TEMPERATURE: 

MATRIX .S=.SolL; L=UQUlD; SLSLUDGE; A-AIR; W=WIPE; P=PAINT CHIPS; B=BUtK MATERIAL TURNAROUND REQUIRED COMMENTS I INSTRUCTIONS 

TYPE G=GRAB; C=COMPOSITE, SS=SPLIT SPOON NORMAL& STATO BY / / 

RELINQUISHED BY (SIGNATURE) RINTED NAME RECEIVED BY CAB (SIGNATURE) PRINTED NAME 

- " 
WHITE-OFFICE / CANARY-LAB I PINK-SAMPLE CUSTODIAN I GOLDENROD-CLIENT 



E L  56 TOL;DO STREET FARMINGDALE, NEW YORK 117% 
LABORATORIES (631 ) 454-61 00 FAX (631 ) 454-8027 

NYSDOH ELAP 11418 
CTDOH PH-0205 
NJDEP NY050 
PADEP 68-573 

PROJECT LOCATION: p/lC& c, rcu ib  

LABORATORY I MATRIX I TYPE I PRES. / SAMPLE # - 
ID # LOCATION 

- 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

TIME TIME 
0:L'O 

WHITE-OFFICE I CANARY-LAB 1 PINK-SAMPLE CUSTODIAN I GOLDENROD-CLI ENT 

COOLER TEMPERATURE. 

. I 

RELINQUISHED BY (SIGNATURE) PRINTED NAME RECEIVED BY LAB (SIGNATURE) PRINTED NAME 

DATE 

COMMENTS / INSTRUCTIONS MATRIX S=SOIL; L=LIOUID; SL=SLUDGE; A-AIR; W-WIPE, P=PAINT CHIPS; B=BULK MATERIAL 

TYPE G=GRAB; C=COMPOSITE, SS=SPLIT SPOON 

TURNAROUNO REQUIRED: 

NORMALK STATQ BY I 1 



American Analytical Laboratories, 
56 Toledo Street 

Farmingdaic. NY 11735- 
(63 1) 454-61 00 

Subcontractor: 

Environmental Testing Laboratories 
208 Roule 109 
Farmingdale, New York 11 735 

CHAIN-OF-CUSTODY RECORD 

TEL: (631) 249-1456 
FAX: (631) 249-8344 

Page 1 of 1 

/ .  
'1 oc- Requested Tests 1 

031 2106-09C Liquid I 2/1 712003 25OMLPU I 1 
0312106-10C Liquid 12/16/2003 250ML PU 1 

. 

Sample ID Matrlx Collectlon Date Bottle Type E415.1 1 

Comments: .TAT Required: bv12/26/03 

1 
- 

I %- I I 

Relinquished by: .. [ P I . #  -LG 4 +ceived by: - 

1 

1 

1 
pp--pp 

1 

1 

0312706-0IG 

031 2106-02C 
031 21 06-03C 
0312106-04C 

0312106-05C 

12/16/2003 
1211612003 
12/1612003 
12/16/~003 

12/16/2003 

Liquid 
Liquid 

Liquid 
Liquid 

Liauid 

2 5 0 ~ ~  PU 

250ML PU 
250ML PU 
250ML PU 

250ML PU 



AMERICANANALYTICAL LABORATORIES, INC. 
56 TOLEDO.STREET 

FARMINGDALE, NEW YORK 11735 
I TELEPHONE: (637) 454-6700 FAX: (631) 454-8027 I 

DATA REPORTING QUALIFIERS 

For reporting results, the following 'Results Qualifiers" are used: 

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

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

lndicates an estimated value. The flag is used: 
(1) When estimating a concentration for a tentatively identified 

compound (library search hits, where a 1 :I 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 1OugIL and a 
concentration of 3ugL was calculated report as 3J. This flag 
is used when similar situations arise on any organic 
parameter i.e. Pesticide, PCBs and others. 

lndicates the analyte was found in the blank as well as the 
sample report "1 0 B .  

lndicates 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 I 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 I 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 all TIC results. For generic 
characterization of a TIC, such as chlorinated hydrocarbon, 
the flag is not used. 



American Analytical Laboratories Date: 31-D~C-03 

CLIE3T: Pbotocircuits Corporation Client Sample ID: SMP-1 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 3 1 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 0312106-01A Matrix: LIQUID 

Analyses 
- - -  

Result Limit Qua1 Units DP Date Analyzed 

VOLATlLES SW-846 METHOD 8260 
1,1,1.2-Tetrachloroethane 
1,1,1-Trichloroethane 
1.1,2.2-Tet~achloroethane 
1,1,2-Trichlorc-l,2,2-t~ifluoroethane 
1 ,I ,2-Tnchlomthane 
1 .l-Dichloroethane 
1,l-Did-doroethene : 

1 .l-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichlompropane 
1,2.4.5-Tetramethylbenzene 
1,2,CTrichlorobenzene 
l,Z,CTrimethylbenzene 
1.2-Dibromo-khlompropane 
1,2-Dibromoethane 
1,2-Oichlorobenzene 
1.2-Dichloroethane 
1,2-Dichloropropane 

1,3,5Trimethylbenzene 
1,3-Dichlorobenzene 
1,3dichloropropane 
1,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Butanone 
2-Chloroethyl vinyl ether 
2-Chlorotoluene 
2-Hexanone 
CChlorotoluene 
4-lsopropyltoluene 
4-Methyl-2-pentanone 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromobenzene 
Bromochloromethane 
Brornodichloromethane 
Brornoform 
Bromomethane 
Carbon disulfide 

Qualifiers: ND - Not Detected at the Reporting Limit 

Analyst: LDS 
12/18/2003 8:45:00 AM 
1 2/18/2003 8:45:00 AM 
1 2/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
1 2/1 at2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
1211 8/2OO3 8:45:00 AM 
12/1 at2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
1211 812003 8:45:00 AM 
l a 1  812003 8:45:00 AM 
l2/18/2OO3 8:45:00 AM 
l a 1  8/2OO3 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
1 2/18/2003 8:45:00 AM 
1211 8/2OO3 8:45:00 AM 
1211 812003 8:45:00 AM 
12/1 at2003 8:45:00 AM 
12/1 8/2OO3 8:45:00 AM 

12/1 at2003 8:45:00 AM 
12/16/2003 8:45:00 AM 
1211 El2003 8:45:00 AM 
1 1 1  8/2OO3 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/1 at2003 8:45:00 AM 
12/1 at2003 8:45:00 AM 
1 1 1  at2003 8:45:00 AM 
1211 8/2OO3 8:45:00 AM 
12/1 8/2OO3 8:45:00 AM 
1 2/18/2003 8:45:00 AM 

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 Page 1 of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: SMP-I 

Lab Order: 0312106 Tag Number: 

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

Lab ID: 0312106-01A Matrix: LIQUID 
- 
Analyses Result Limit Qua1 Units DF Date AnaIyzed 

VOLATILES SW-846 METHOD 8260 
Carbon tetrachloride 

Chlorobenzene 

Chlorodifluorornethane 

Chloroethane 

Chloroform 

Chloromethane 
cis-1,2-Dichloroethene ! 
cis-1,3-Dichloropropene 

Dibromochlommethane 
Dibromomethane 
Dichlorodifluoromethane 

Diisopmpyl ether 

Ethanol 

Ethyl acetate 

Ethylbenzene 

Freon-? 14 
Hexachlorobutadiene 
lsopropyl acetate 

lsopropylbenzene 

m .p-Xylene 
Methyl tert-butyl ether 

Methylene chloride 

Naphthalene 

n-Butyl acetate 

n-Butylbenzene 

n-Prop yl acetate 
n-Propylbenzene 
o-Xylene 
p-Diethylbenzene 
p-Ethyltoiuene 
sec-Butylbenzene 
Styrene 

t-Butyl alcohol 
tert-Butylbenzene 

Petrachloroethene 
Toluene 
trans-l,2-Dichloroethene 

trans-I .3-Dichloropropene 
Trichloroethene 

Trichlorofluoromethane 

- -- -- 

Qualifiers: ND -Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

Analyst: LDS 
1 2/18/2003 8:45:00 AM 
12.4 8/2OO3 8:45:00 AM 
12/1 812003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/1 812003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/1 812003 8:45:00 AM 
1 2/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
l2/l8/2OO3 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
1211 8/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
1211 812003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
1211 812003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/1 a2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
1 Zl8/2OO3 8:45:00 AM 
l2/l8/2OO3 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/1 fVZOO3 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
12/1 a2003 8:45:00 AM 
12/18/2003 8:45:00 AM 
1211 El2003 8:45:00 AM 
12/18/2003 8:45:00 AM 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

B - Analyte detected in the associaied Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 2 o f  71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample II): SMF-1 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 3 1 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 0312106-01A Matrix: LIQUID 

Analyses Result Limit Qual Units DB Date Analyzed 

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS 
Vinyl acetate U 1 .O PQlL 1 1211 812003 8:45:00 AM 
Vinyl chloride 40 1 .O 1 12/18/2003 8:45:00 AM 

Qualifiers: ND -Not Detected at the Reporting Limit S - Spike Recoveq outside accepted recovery hmm 

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 3 of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: SMP- 1 
Lab Order: 03 12106 Tag Number: 

Project: Photocircuits 3 1 Sea ChfFAve. Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 0312106-01B Matrix: LIQUID 

Analyses 
-- . . . - -- 

Result Limit Qua1 Units DF Date Analyzed 

TOTAL IRON 
Iron 

-- -- 

E200.7 (SW301 OA) Analyst: JP 
21.7 0.0200 mglL 1 1211 912003 10:25:13 AM 

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

J - Analyte detected below quantitation limits R - RPD oulside accepted recovery limits 

B - Analyte detected in the associated Method Blank E -Value above quantitation range 

- Value exceeds Maximum Contaminant Level 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 C l . 8  Ave. Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 031210601C Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

NITRATE AS N 
Nitrogen, Nitrate-Nitrite 

SULFATE 
Sulfate 

E353.2 Analyst: BK 
U 0.100 mglL 1 1211 912003 

E375.4 Analyst: BK 
30.0 1 .DO 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 ~ e t h o d  Blank E -Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page j of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: D m - 1  
Lab Order: 0312106 Tag Number: 
Project: Photocircuits 31 Sea ChEAve .  Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 03 12106-02A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATlLES SW-846 METHOD 8260 
1 .I ,1,2-Tetrachloroethane 
1 .I ,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloro-I ,2,2-trifluoroethane 
1 ,I ,2-Trichloroethane 
I , I  -Dichloroethane 
1 ,I-Dichloroethene . 

1, I-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4,5Tetramethylbenzene 
1,2.4-Trichlorobenzene 
1.2,4-Trimethylbenzene 
1,2-Dibrorno-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1.2-Dichloroethane 
1.2-Dichloropropane 
1,3,5Tn'methylbenzene 
1 -3-Dichlorobenzene 
1,3-dichloropropane 
1,4-Dichlorobenzene 
2.2-Dichloropropane 
2-Butanone 
2-Chloroethyl vinyl ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
4-lsopropyltoluene 
4-Methyl-2-pentanone 
Acetone 
Acrolein 

Acrylonitrile 
Benzene 
Firornobenzene 
Brornochloromethane 
Brornodichlorornethane 
Brornoform 
Bromomethane 
Carbon disulfide 

Analyst: LDS 
1211 8/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 

1211 8/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/1 a2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/1 WZOO3 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/1 8/2OO3 9:24:00 AM 

12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
1 2/18/2003 9:24:00 AM 

1211 8/2OO3 9:24:00 AM 
12/18/2003 9:24:00 AM 

121 8/2003 9:24:00 AM 

12/1 8/2OO3 9:24:00 AM 
72/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 

12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/1 a2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 

12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 

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

J - Analyte detected below quantitation limits R - RPD outside accepted recovery I~rnits 

B - Analyte detected in the associated Method Blank E -Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 6 of 7 1 



American Analytical Laboratories Date: 3 I -D~c-03 

CLIENT: Photocircuits Corporation Client Sample ID: DMP-I 

Lab Order: 0312106 Tag Number: 
Project: Photocircuits 31 Sea Cli£FAve. Glen Cove, N.Y. Coliection Date: 12/1612003 

Lab ID: 03 12 106-02A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
Carbon tetrachloride 
Chlorobenzene 
Chlorodifluorornethane 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene : 
cis-1,3-Dichloropropene 
Dibrornochlorornethane 
Dibrornornethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethanol 
Ethyl acetate 

Ethylbenzene 
Freon-1 14 

Hexachlorobutadiene 
lsopropyl acetate 
lsopropylbenzene 
m.p-Xylene 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene 
n-Butyl acetate 
n-Butylbenzene 
n-Propyl acetate 
n-Propylbenzene 
o-Xylene 
p-Diethylbenzene 
p-Ethyltoluene 
sec-Butylbenzene 
Styrene 
t-Butyl alcohol 
tert-Butylbenzene 
Tetrachloroethene 
Toluene 
trans-1,P-Dichloroethene 
trans-I ,3-Dichloropropene 
Trichloroethene 
Trichiorofluorornethane 

Qualifiers: ND -Not Detected at the RepoTting Limit 

I - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

Analyst: LDS 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/19/2003 6:26:00 PM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
121 812003 9:24:00 AM 
1 2/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
1211 812003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/1 812003 9:24:00 AM 
12/18/2003 9:24:00 AM 
l2/l8/2OO3 9:24:00 AM 
12/18/2003 9:24:00 AM 
1211 812003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
1211 812003 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
l2/18/2OO3 9:24:00 AM 
12/18/2003 9:24:00 AM 
12/18/2003 9:24:00 AM 
1 2/l8/ZOO3 9:24;00 AM 
12/1 812003 9:24:00 AM 
12/18/2003 9:24:00 AM 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

-Value exceeds Maximum Contaminant Level Page 7 of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: D m - 1  

Lab Order: 0312106 Tag Sumber: 

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

Lab ID: 03 12 106-02A Matrix: LIQUID 
- 
Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATlLES SW-846 METHOD 8260 SW8260B Analyst: LDS 
Vinyl acetate U 1 .O I J a  1 1211 812003 9:24:00 A M  

Vinyl chloride 260 7 .O IJdL 1 1211 812003 9:24:00 Ah4 

Qualifiers: ND -Not Detected at the Reporting Limit S - Spike -very ourside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside acccped recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quanetation range 

* - Value exceeds Maximum Contaminant Level Page S of 7 1 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation CLient Sample ID: DMP-1 
Lab Order: 0312106 Tag Number: 

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

Lab ID: 03 12106-02B Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

TOTAL. IRON 
Iron 

E200.7 (SW301 OA) Analyst: JP 
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 hmits 

J - Analytc detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analytc detected in the associated Method Blank E - Value above quantitation range 

- Value cxceeds Maximum Contaminant Level Page 9 of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: DMP-1 
Lab Order: 0312106 Tag Number: 

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

Lab ID: 03 12106-02C Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

NITRATE AS N 
Nitrogen, Nitrate-Nitrite 

SULFATE 
Sulfate 

E353.2 Analyst: BK 
0.087 0.100 J rngL 1 1211 912003 

E375.4 Analyst BK 
226 1 .OO w3"- 1 1013012003 

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 quantiration range 

-Value exceeds Maximum Contaminant Level Page 10 of71 





American Analytical Laboratories Date: 31-Dec-03 

CLIENT: Photocircuits Corporation Client Sample LD: SMP-3 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 3 1  Sea C W A v e .  Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 03 12106-03A  mat^: LIQUID 

Analyses Result L i m i t  Qua1 Units DF Date Analyzed 

VOLATlLES SW-846 METHOD 8260 
Carbon tetrachloride 
Chlorobenzene 
Chlorodifluorornethane 
Chloroethane 
Chloroform 
Chlorornethane 
cis-l,2-Dichloroethene 
cis-l,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethanol 
Ethyl acetate 
Ethylbenzene 
Freon-1 14 

Hexachlorobutadiene 
lsopropyl acetate 
Isopropylbenzene 
m.p-Xylene 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene 
n-Butyl acetate 
n-Butylbenzene 
n-Propyl acetate 
n-Propylbenzene 
0-Xylene 
p-Diethylbenzene 
p-Ethyltoluene 
sec-Butylbenzene 
Styrene 
t-Butyl alcohol 
tert-Butylbenzene 
Tehchloroethene 
Toluene 
trans-1.2-Dichloroethene 

trans-1 ,3-Dichloropropene 
Trichloroethene 
Trichlorofluorornethane 

Analyst: LDS 
12/18/2003 10:04:00 AM 

l2/18/2OO3 1 O:O4:OO AM 

12/18/2003 10:04:00 AM 

1211 9/2OO3 7:05:00 PM 
12/18/2003 10:04:00 AM 
12/18/2003 10:04:00 AM 

l2/l8/2OO3 1 O:O4:OO AM 
12/18/2003 10:04:00 AM 
12/1 a2003 10:04:00 AM 

1 2/18/2003 1 O:O4:OO AM 

12/18/2003 1 O:O4:OO AM 
12'1 8/2OO3 1 O:O4:OO AM 

12/18/2003 10:04:00 AM 
1 2/18/2003 10:04:00 AM 

12/18/2003 10:04:00 AM 
12/18/2003 10:04:00 AM 
12/18/2003 1 O:O4:OO AM 

12/18/2003 1 O:O4:OO AM 
12/18/2003 10:04:00 AM 
1211 812003 10:04:00 AM 

12/18/2003 10:04:00 AM 

1211 812003 1 O:O4:OO AM 

12/18/2003 1 O:O4:OO AM 

12/1 812003 1 O:O4:OO AM 

12/18/2003 10:04:00 AM 

12/18/2003 1 O:O4:OO AM 
12/18/2003 10:04:00 AM 

12/1 8/2OO3 1 O:O4:OO Ah4 
12/18/2003 10:04:00 AM 
12/18/2003 1 O:O4:OO AM 
12/18/2003 1 O:O4:OO AM 
12/18/2003 1 O:O4:OO AM 

12/18/2003 10:04:00 AM 
1 2/18/2003 1 O:O4:OO AM 
12/18/2003 10:04:00 AM 
12/18/2003 10:04:00 AM 
12/18/2003 1 O:O4:OO AM 

12/18/2003 1 O:O4:OO AM 
12/18/2003 1 O:O4:OO AM 

12/1 812003 1 O:O4:OO AM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted r c c o v q  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 12 o f 7 1  



American Analytical Laboratories Date: 31-Dec-03 

--- 

CLIENT: Photocircuits Corporation Client Sample D: SMP-3 

Lab Order: 0312106 Tag Number: 

Project: Photocircuits 3 1 Sea Cliff Ave, Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 03 12 106-03A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 SW826OB Analyst: LDS 
Vinyl acetate U 1 .O P@- 1 12/18/2003 10:04:00 AM 
Vinyl chloride 190 1 .O Pg/L 1 12/18/2003 10:04:00 AM 

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

J - Analyte detected below quantitation limits R - RPD outside accepted recovery Ilmits 

B - Analytc detected in the associated Method Blank E - Value above quantitation range 

* -Value exceeds Maximum Contaminant Level Page 13 of 71 



American Analytical Laboratories Date: 31-D~C-03  

CLIENT: Photocircuits Corporation Client Sample ID: SMP-3 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 3 1 Sea Chff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 03 12 106-03B Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

TOTAL IRON E200.7 (SW301 OA) Analyst: JP 
Iron 8.93 0.0200 mgf l  1 1 a1 912003 1 0:34:59 AM 

Qualifiers: ND - Not Detected at the Reporting Ltmit 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 14 of 7 1 



American Analytical Laboratories Date: 31-Dec-03 

CLENT: Photocircuits Corporation Client Sample ID: SMF-3 
Lab Order: 0312106 Tag Number: 

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

Lab ID: 0312106-03C Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

NITRATE AS N 
Nitrogen, Nibte-Nitrite 

SULFATE 
Sulfate 

E353.2 Analyst: BK 
U 0.100 mg/L 1 1211 9/2003 

E375.4 Analyst: BK 
377 1 .OO 1 10130/2003 

- - -- 

QuaBtiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery lirmts 

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 15 of71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuit. 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: 03 12 106-04A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
1,1.1,2-Tetrachloroethane 
1 ,I ,I-Trichloroethane 

1,1,2,2-Tetrachloroethane 
1 ,1,2-Trichloro-1,2,2-trifluoroethane 
1 , I  ,2-Tnchloroethane 

I .l-Dichloroethane 

1.1-Dichloroethene ! 
1,l-Dichloropropene 

1,2,3-Trichlorobenzene 

1,2,3-Trichloropropane 
1.2,4,5-Tetramethylbenzene 
1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 

1.2-Dibromoethane 
1,2-Dichlorobenzene 

1.2-Dichloroethane 
I ,2-Dichloropropane 
1,3,5Tn'methylbenzene 

1.3-Dichlorobenzene 
1,3dichloropropane 
1,4-Dichlorobenzene 

2.2-Dichloropmpane 

2-Butanone 
2-Chloroethyl vinyl ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
4-lsopropyltoluene 
4-Methyl-2-pentanone 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromobenzene 
Bromochloromethane 

Brornodichloromethane 
B romoform 

Bromomethane 
Carbon disulfide 

Anahst: LDS 
12/18/2003 1 O:45:OO AM 

12/19/2003 1:48:00 PM 
1 2/18/2003 1 C:45:OO AM 

12/18/2003 10:45:00 AM 

12/18/2003 10:45:00 AM 
12/1 912003 1:48:00 PM 

1211 8/2003 10:45:00 AM 

1 2/18/2003 10:45:00 AM 
1 2/18/2003 10:45:00 AM 

12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 

12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 

12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 

12/18/2003 10:45:00 AM 

I 2/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 

12/18/2003 10:45:00 AM 

12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 

12/18/2003 10:45:00 AM 

12/18/2003 10:45:00 AM 
1 2/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
1 2/1 8/2OO3 10:45:00 AM 
12/18/2003 1 O:45:OO AM 
12/18/2003 10:45:00 AM 
1211 812003 10:45:00 AM 
12/18/2003 10:45:00 AM 

12/1 812003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 

12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 1 O:45:OO AM 
1271 812003 10:45:00 AM 

Qualifiers: ND - Not Detected at the Reporting Lim't S - Spike Recovery outside accepted recovery limi& 

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: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: DMP-3 
Lab Order: 0312106 Tag Number: 

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

Lab ID: 03 12 106-04A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
Carbon tetrachloride 

Chlorobenzene 

Chlorqdifluorornethane 
Chloroethane 

Chloroform 
Chloromethane 

cis-I ,2-Dichloroethene ! 

cis-1,3-Dichloropropene 

Dibromochloromethane 
Dibromomethane 

Dichlorodifluorornethane 
Diisopropyl ether 

Ethanol 

Ethyl acetate 
Ethylbenzene 
Freon-I 14 

Hexachlorobutadiene 

lsopropyl acetate 

lsopropylbenzene 
rn,p-Xylene 
Methyl tert-butyl ether 
Methylene chloride 

Naphthalene 

n8utyl acetate 

n-Butylbenzene 
n-Propyl acetate 
n-Propylbenzene 
~Xy lene 
p-Methylbenzene 

p-Ethyltoluene 
sec-Butylbenzene 
Styrene 
t-Sutyl alcohol 

tert-Eutylbenzene 
Tetrachloroethene 

Toluene 
trans-1,2-Dichloroethene 
trans-I .3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 

Analyst: LDS 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/19/2003 1:48:00 PM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 

12/18/2003 10:45:00 AM 
12/1 €it2003 1 O:45:OO AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
1 2/18/2003 10:45:00 AM 
l2/l8/2OO3 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 1 O:45:OO AM 
1 2/18/2003 10:45:00 AM 
l2/18/2OO3 10:45:00 AM 
12/1B/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
1211 8/2OO3 10:45:00 AM 
1 2/1 8/2OO3 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 
1 2/18/2003 10:45:00 AM 
1211 8/2OO3 10:45:00 AM 
12/18/2003 10:45:00 AM 
12/18/2003 10:45:00 AM 

Qualifiers: ND - Not Detected at the Reporting Lmit 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 17 of71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: P hotocircuits Corporation Client Sample 11): DSP-3 
Lab Order: 0312106 Tag Number: 

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

Lab ID: 03 12 106-04A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 SW826OB Analyst: LDS 
Vinyl acetate U 1 .O iJglL 1 124 812003 10:45:00 AM 
Vinyl chloride 520 1 .O !-a 1 1211 812003 10:45:00 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 Maximum Contaminant Level Page 18 of 71 



American. Analytical Laboratories Date: 3 1-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: 03 12 106-04B Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

TOTAL IRON 
Iron 

E200.7 (SW301 OA) Analyst: JP 
7.29 0.0200 mglL 1 1211 912003 10:38:43 AM 

p~ 

Qualifiers: ND -Not Detected at the Reporting Limit 
- -- -- 

S - Spike Recovery outside accepted recovery lirn~ts 

J - Analyte detected below quantitation h i t s  R - RPD outside accepted recovery limi& 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

- Value exceeds Maximum Contaminant Level Page 19 of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIIEX': Photocircuits Corporation Client Sample ID: DMP-3 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 31 Sea CW-4ve. Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 03 12106-04C Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 
-- - 

NITRATE AS N 
Nitrogen, Nitrate-Nitrite 

SULFATE 
Sulfate 

- - -- 

Analyst: BK 
1 1211 912003 

Analyst: BK 
1 10/30/2003 

Qualifiers: ND -Not Detected at the Repomcg Limit S - Spike Recovey outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the assoc~a'd Method Blank E -Value above quantitabon range 

- Value exceeds Maximum Contaminant Level Page 20 of 71 



American Analytical Laboratories Date: ~ I - D ~ c - o ~  

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 Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
1,l , I  ,2-Tetwchloroethane 

I ,l ,I-Trichloroethane 

1,1,2,2-Tetrachloroethane 
1 ,I ,2-Trichloro-I ,2.2-trifluoroethane 

1 .I ,2-Trichloroethane 

I ,1-Dichloroethane 

I ,1-Dichloroethene ' 
I , I  -Dichloropropene 
1,2.3-Trichlorobenzene 
1,2,3-Trichloropropane 

1,2,4,5Tetramethylbenzene 

1,2,4-Tri~hlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 
1,2-Dichlorobenzene 

1,2-Dichloroethane 

1 -2-Dichloropropane 
1,3.5-Trimethylbenzene 
1,3-Dichlorobenzene 

1,3dichloropropane 

1 -4-Dichlorobenzene 

2,2-Dichloropropane 
2-Butanone 

2-Chloroethyl vinyl ether 
2-Chlorotoluene 
2-Hexanone 

4-Chlorotoluene 
4-lsopropyltoluene 
4-Methyl-2-pentanone 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromobenzene 
Bromochloromethane 

Bromodichlorornethane 

Bromofom 
Bromomethane 
Carbon disulfide 

Analyst: LDS 
12/1 8/2OO3 11 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 

l2/l8/2OO3 11 :25:00 AM 
12/18/2003 1 1 :25:00 AM 
12/18/2003 11 :25:00 AM 

12/18/2003 11:25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 1 1 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 1 1:25:00 AM 
12/18/2003 1 1 :25:00 AM 
12/18/2003 11:25:00 AM 
1 2/18/2003 1 1 :25:00 AM 
12/1 812003 1 1 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 1 1 :25:00 AM 

12/18/2003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 
121 812003 1 1 :25:00 AM 

12/18/2003 11:25:00 AM 
12/18/2003 1 1 2500  AM 
12/18/2003 1 1 :25:00 AM 

12/18/2003 11:25:00 AM 
12/18/2003 11 :25:00 AM 
121 812003 11 :25:00 AM 
121 812003 11 :25:00 AM 
12/1 812003 11:25:00 AM 
1211 812003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 11:25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 

12/18/2003 11 :25:00 AM 
1 2/18/2003 11 :25:00 AM 
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 limit., 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 21 o f  71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: S M P - 4  
Lab Order: 0312106 Tag Number: 

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

Lab ID: 03 12106-05A Matrix: LIQUKD 

Analyses 
p~~ 

Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
Carbon tetrachloride 

Chlorobenzene 

Chlorodifluorornethane 

Chloroethane 
Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene ', 
cis-l,3-Dichloropropene 

Dibrornochloromethane 
Dibrornornethane 

Dichlorodifluorornethane 
Diisopropyl ether 
Ethanol 

Ethyl acetate 
Ethylbenzene 
Freon-1 14 

Hexachlorobutadiene 

lsopropyl acetate 
lsopropylbenrene 

rn.pXylene 
Methyl tert-butyl ether 
Methylene chloride 

Naphthalene 
n-Butyl acetate 
n-Butylbenzene 
n-Propyl acetate 
n-Propylbenzene 

o-Xylene 
p-Diethylbenzene 
p-Ethyltoluene 
sec-Butylbenzene 

Styrene 
t-Butyl alcohol 
tert-Butylbenzene 
Tetrachloroethene 
Toluene 
trans-1.2-Dichloroethene 
trans-1,s-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 

Analyst: LDS 
12/18/2003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 1 1 :25:00 AM 
lZ/l9/2OO3 2:27:00 PM 
12/18/2003 11 :25:00 AM 
12/18/2003 11:25:00 AM 
12/18/2003 1125:OO AM 
12/18/2003 1 1 :25:00 AM 
12/18/2003 1 1 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 1 1 :25:00 AM 
12/1 812003 11 :25:00 AM 
12/18/2003 11:25:00 AM 
12/18/2003 11 :25:00 AM 
1 U1812003 1 1 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 11:25:00 AM 
12/18/2003 1 1 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/1 812003 1 1 :25:00 AM 
12/18/2003 11:25:00 AM 
12/18/2003 11 :25:00 AM 
1211 812003 11 ;25:00 AM 
12/18/2003 1 1 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 1 1 :25:00 AM 
12/18/2003 1 1 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 11 :25:00 AM 
12/18/2003 1 1 :25:00 AM 
12/18/2003 11 :25:00 AM 

12/18/2003 11 :25:00 AM 
12/18/2003 1 1 :25:00 AM 
12/18/2003 1 1 :25:00 AM 
1 2/1 8/2OO3 11 :25:00 AM 

Qualifiers: ND -Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

S - Spike Recovery outside accepted recovny limits 

R - RPD outside accepted recovery lirniu 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 22 of 7 1 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: S M F 3  
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 3 1 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 0312106-05A Matrix: LIQLTID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 SW8260B 
Vinyl acetate U 1 .O P 9/L 
Vinyl chloride 78 1 .O iJ@ 

Analyst: LDS 
1 1211 812003 1 1 :25:00 AM 
1 12/18/2003 11 :25:00 AM 

QualiIiers: ND -Not Detected at the Reporting Limit S - Spike Recovery outside acwred recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted reco\-ery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation x g e  

- Value exceeds Maximum Contaminant Level Page 23 of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: S M P 4  
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 3 1 Sea C W  Ave. Glen Cove, N.Y. Collection Date: 12f 1612003 

Lab ID: 03 12106-05B Matrix: LIQLJD 

Analyses Result Limit Qua1 Units DF Date Analyzed 

TOTAL IRON 
l ron 

E200.7 (SW3OIOA) Anatyst: JP 
176 0.0200 m g h  1 1211 912003 10:46:46 AM 

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

J - rinalyte detected below quantitation limits R - RPD outside accepted recovay limits 

B - Analyte detected in the associated Method Blank E -Value above quantitation range 

- Value exceeds Maximum Contaminant Level Page 24 of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIEhT: Photocircuits Corporation Client Sample XD: SMP-4 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 3 1 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/1612003 

Lab ID: 03 12106-05C Matrix: LIQUID 

Analyses Result Limit Qual Units DF Date Analyzed 

NITRATE AS N 
Nitrogen. Nitrate-Nitrite 

SULFATE 
Sulfate 

E353.2 Analyst: BK 
U 0.100 mglL 1 1211 912003 

E375.4 Analyst: BK 
178 1.00 mglL 1 1013012003 

Qualifiers: ND -Not  Detected at the Reporting Lrnit 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 25 of 7 1 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: D m - 4  
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 31 Sea C l B A v e .  Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 03 12 106-06A Matrix: LIQUID 

Analyses Result Limit Qua1 Units Dl? Date Analped 

VOLATILES SW-846 METHOD 8260 
1 , I  ,I ,2-Tetrachloroethane 
1 ,1 ,1-Trichloroethane 

1 ,I ,2,2-Tetrachloroethane 

1,1,2-Trichloro-l,2,2-trifluoroethane 
1 , I  ,2-Trichloroethane 
1,l-Dichloroethane 
1.1-Dichloroethene \ 
1,l-Dichloropropene 
1,2,3-Trichlorobenzene 

1,2,3-Trichloropropane 

1,2,4,5-Tetramethylbenzene 
1,2,CTrichlorobenzene 
1.2,4-Trimethylbenzene 

12-Dibromo-3-chloropropane 

1,2-Dibromoethane 
1,2-Dichlorobenzene 
1 ,2-Dichloroethane 
1,2-Dichloropropane 
1,3.5-T rimethylbenzene 

1,3-Dichlorobenzene 
1,3-dichloropropane 

1.4-Dichlorobenzene 

2,2-Dichloropropane 

2-Butanone 
2-Chloroethyl vinyl ether 

2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
4-lsopropyltoluene 
4-Methyl-2-pentanone 
Acetone 
Acrolein 

Acrylonitrile 
Benzene 

Bromobenzene 
Bromochlommethane 
Bromodichlorornethane 
Bromoforrn 

Bromomethane 
Carbon disulfide 

Analyst: LDS 
1211 812003 12:05:00 PM 

12/18/2003 12105:OO PM 
12/18/2003 1205:OO PM 

12/18/2003 1205:OO PM 
12/18/2003 l2105:OO PM 
12/18/2003 1205:OO PM 
12/18/2003 l2105:OO PM 

1 2/18/2003 12:05:00 PM 
12/18/2003 1205:OO PM 
12/18/2003 12:05:00 PM 

12/18/2003 l2:05:OO PM 
12/18/2003 12:05:00 PM 

1211 812003 12:05:00 PM 
12/18/2003 12:05:00 PM 

12/18/2003 12:05:00 PM 

12/18/2003 12:05:00 PM 
1 2/18/2003 1 ZrO5:OO PM 

12/18/2003 1205:OO PM 

12/18/2003 1205:OO PM 
12/18/2003 1205:OO PM 
12/18/2003 1205:OO PM 
12/1 812003 l2:05:OO PM 

12/18/2003 1205:OO PM 

12/18/2003 1205:OO PM 

12/18/2003 12:05:00 PM 
12/18/2003 12:05:00 PM 
12/18/2003 1 ZO5:OO PM 
12/18/2003 1205:OO PM 
12/18/2003 12:05:00 PM 
1211 812003 1205:OO PM 
12/18/2003 12:05:00 PM 
12/18/2003 1205:OO PM 
12/18/2003 1205:OO PM 

12/18/2003 12:05:00 PM 
12/18/2003 1205:OO PM 
12/18/2003 12:05:00 PM 
12/18/2003 12:05:00 PM 

12/18/2003 12:05:00 PM 
181 812003 1205:OO PM 
12/18/2003 12:05:00 PM 

Qunlifiers: ND - Not Detected at the Reporting h m i t  S - Spike Recovay outside accepted recovery limits 

J - Analyte detected below quantitation limits R - W D  outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

-Value exceeds Maximum Contaminant Level Page 26 o f  7 1 



American Analytical Laboratories Date: 31-Dec-03 

CLIENT: Photocircuits Corporation Client Sample ID: DMP-4 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 3 1 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 03 12 106-06A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
Carbon tetrachloride 

Chlorobenzene 

Chlorodifluoromethane 

Chloroethane 

Chloroform 
Chlorornethane 

cis-l,2-Dichloroethene 
i, 

cis-1,3-Dichloropropene 
Dibrornochlorornethane 
Dibrornomethane 
Dichlorodifluomrnethane 

Diisopropyl ether 

Ethanol 
Ethyl acetate 

Ethylbenzene 

Freon-1 14 

Hexachlorobutadiene 
lsopropyl acetate 

lsopropylbenzene 

m,p-Xylene 
Methyl tert-butyl ether 
Methylene chlon'de 

Naphthalene 

n-Butyl acetate 

n-Butylbenzene 

n-Propyl acetate 
n-Propylbenzene 
o-Xy lene 

p-Diethylbenzene 
p-Ethyltoluene 
sec-Butylbenzene 
Styrene 
t-Butyl alcohol 

tert-Butylbenzene 
Tetrachloroethene 
Toluene 
trans-1.2-Dichloroethene 
trans-l,3-Dichloropropene 

Trichloroethene 

Trichlorofluoromethane 

Analyst: LDS 
1211 812003 1 2:05:OO PM 

12/18/2003 12:05:00 PM 

12/18/2003 12:05:00 PM 

12/19/2003 3:07:00 PM 

12/18/2003 12:05:00 PM 
111  812003 1 ZO5:OO PM 

12/18/2003 12:05:00 PM 

1 2/18/2003 12:05:00 PM 
12/18/2003 12:05:00 PM 
12/18/2003 12:05:00 PM 

12/18/2003 12:05:00 PM 

12'1 812003 12:05:00 PM 

12/18/2003 l2:05:OO PM 
12/18/2003 12:05:00 PM 

12/18/2003 12:05:00 PM 

12/18/2003 12:05:00 PM 

12/18/2003 12:05:00 PM 
12/18/2003 12:05:00 PM 

12/18/2003 12:05:00 PM 
12/18/2003 12:05:00 PM 

12/18/2003 l2:05:OO PM 

1 2/18/2003 l2:05:OO PM 

42/18/2003 12:05:00 PM 

12/18/2003 l2:05:OO PM 

12/18/2003 12:05:00 PM 

12/18/2003 12:05:00 PM 
12/18/2003 12:05:00 PM 
12/18/2003 12:05:00 PM 
12/18/2003 12:05:00 PM 
1 2 1  8/2003 12:05:00 PM 
12/18/2003 12:05:00 PM 
12/18/2003 12:05:00 PM 
121  812003 12:05:00 PM 

1 2/1 WOO3 l2:05:OO PM 
1 2/18/2003 l2:O5:OO PM 

12/18/2003 12:05:00 PM 
1211 8/2OO3 l2:OS:OO PM 
12/1 812003 12:05:00 PM 

1 2 1  812003 12:05:00 PM 
12/18/2003 12:05:00 PM 

Qualifiers: ND -Not  Detected at the R e p o h g  Limit S - Spike Recovay o u ~ i d e  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 27 of 7 1 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: DMP-4 
Lab Order: 0312106 Tag Number: 

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

Lab ID: 03 12106-06A Matrix: LIQUID 

Analyses Result Limit Qud Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
Vinyl acetate 
Vinyl chloride 

-- 

SW826OB Analyst: LDS 
U 1 .O L d -  1 12/18/2003 12:05:00 PM 

U 1 .O v d -  1 12/18/2003 12:05:00 PM 

-- - 

Qualifiers: ND -Not Detected at the Reporting Limit 
- - 

S - Spike Recovay outs~de accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery linilr 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

- Value exceeds blaximum Contaminant Level Page 28 of 7 1 



American Analytical Laboratories Date: 31-Dec-03 

CLENT: Photocircuits Corporation Client Sample ID: DMP-! 

Lab Order: 0312106 Tag Number: 

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

Lab ID: 03 12 106-06B Matrix: LIQLD 

Analyses Result Limit Qua1 Units DF Date Analyzed 

TOTAL IRON 
Iron 

E200.7 (SW301 OA) Analyst: JP 
66.3 0.0200 m f l  1 1211 912003 10:49:23 AM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovay outside accepd recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovc-y !imits 

B - Analyte detected in the associated Method Blank E - Value above quantitation r aca  

- Value exceeds Maximum Contaminant Level Page 29 of 7 1 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: D m - 4  
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 3 1 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 03 12 106-06C Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

NITRATE AS N 
Nitrogen, Nitrate-Nitrite 

SULFATE 
Sulfate 

E353.2 Analyst: BK 
0.080 0.100 J mgL 1 1211 912003 

E375.4 Analyst: BK 
57.0 1 .OO m f l  1 1013012003 

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

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limts 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

- Value exceeds Maximum Contaminant Level Page 30 of 71 



American Analytical Laboratories Date: 31-Dec-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW-8 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 3 1 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 1211 612003 

Lab ID: 03 121 06-07A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
1 ,I, 1,2-Teb-achlomethane 

1,1,1-Trichlomethane 

1.1,2,2-Tehchloroethane 

1 , I  ,2-Trichlo~l,2,2-trifluoroethane 
1,1.2-Trichlomethane 
1 , l  -Dichloroethane 

1,l-Dichloroethene , 
1 ,l -Dichloropropene 

1,2,3-Trichlorobenzene 

1,2,3-Trichloropropane 

1,2,4,5-Tetramethylbenzene 
1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 

1,2-Dibrome3-chloropropane 

1,2-Dibromoethane 
1.2-Dichlorobenzene 

1.2-Dichloroethane 

1.2-Dichloropropane 

1.3,5-Trimethylbenzene 

l,3-Dichlorobenzene 

1.3-dichloropropane 
1 ,CDichlorobenzene 

2,2-Dichloropropane 

2-Butanone 

2-Chloroethyl vinyl ether 

2-Chlorotoluene 
2-Hexanone 

4-Chlorotoluene 

4-lsopropyltoluene 
4-Methyl-2-pentanone 
Acetone 

Acrolein 
Acrylonitrile 

Benzene 

Bromobenzene 
Bromochloromethane 
Bromodichloromethane 

Bromoforrn 
Bromomethane 
Carbon disulfide 

Analyst: LDS 
12/18/2003 12:46:00 PM 

12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 

1 2/18/2003 l2:46:OO PM 

12/18/2003 12:46:00 PM 

1-2/18/2003 12:46:00 PM 

12/18/2003 12:46:00 PM 

12/18/2003 12:46:00 PM 

1211 812003 12:46:00 PM 

12/18/2003 12:46:00 PM 

1211 8/2OO3 12:46:00 PM 

111 8/2003 12:46:00 PM 

1 2/18/2003 12:46:00 PM 

12/18/2003 12:46:00 PM 

12/1 @I2003 12:46:00 PM 
12/18/2003 12:46:00 PM 

12/18/2003 12:46:00 PM 

12/18/2003 12:46:00 PM 

12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 

12/18/2003 12:46:00 PM 

12/18/2003 12:46:00 PM 

12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 

12/18/2003 12:46:00 PM 

1 2/18/2003 12:46:00 PM 
1 2/18/2003 12:46:00 PM 
12/18/2003 l2:46:OO PM 

12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 

12/18/2003 12:46:00 PM 
1 2/18/2003 12:46:00 PM 

12/18/2003 12:46:00 PM 

111 812003 12:46:00 PM 
12/18/2003 12:46:00 PM 
1211 812003 12:46:00 PM 
111 812003 1 2:46:OO PM 

1211 8QOO3 l2:46:OO PM 
12/18/2003 12:46:00 PM 

Qualifiers: M) -Not  Detected at the Reporting Limit S - Spike Recovery outside accepted recovay 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 m g e  

-Value exceeds Maximum Contaminant Level Page 31 of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: W - 8  

Lab Order: 0312106 Tag Number: 
Project: Photocircuits 3 1 Sea CliffAve. Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 03 12106-07A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DP Date Analyzed 

VOLATlLES SW-846 METHOD 8260 
Carbon tetrachloride 
Chlorobenzene 
Chlorodifluoromethane 
Chloroethane 
Chloroform 
Chlorornethane 
cis-1 ,2-Dichloroethene 

cis-l,3-Dichloropropene 
Dibromochlorornethane 

Dibrornomethane 
Dichlorodifluoromethane 
Diisopropyl ether 

Ethanol 
Ethyl acetate 
Ethylbenzene 
Freon-1 14 
Hexachlorobutadiene 
lsopropyl acetate 
lsopropylbenzene 
mpXylene 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene 
n-Butyl acetate 
n-Butylbenzene 
n-Propyl acetate 
n-Propylbenzene 
o-Xylene 
p-Diethylbenzene 
p-Ethyltoluene 
sec-Butylbenzene 
Styrene 
t-Butyl alcohol 
tert-Butylbenzene 

Tebachloroethene 
Toluene 
trans-1 ,2-Dichloroethene 
trans-l,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 

Analyst LDS 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
121  8/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
121 812003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
1 2/18/2003 l2:46:OO PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
l2/l8/ZOO3 12:46:00 PM 
1 2/18/2003 l2:46:OO PM 
12/18/2003 12:46:00 PM 

12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/16/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/1 812003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12.11 812003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 l2:46:OO PM 
1211 812003 12:46:00 PM 
12/18/2003 12:46:00 PM 
1 2/18/2003 12:46:00 PM 
12/18/2003 12:46:00 PM 
12/18/2003 l2:46:OO PM 

Qualifiers: ND - Not Detected at the Reporting Limjt S - Spike Recoveq outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD ouuide accepted recovery limits 

B - Analyte. detected m the associated Method Blank E - Value above quantitation range 

- Value exceeds Maximum Contaminant Level Page 32 of  71 



American Analytical Laboratories Date: 31-D~C-03  

CLIENT: Photocircuits Corporation Client Sample ID: MW-8 
Lab Order: 0312106 Tag Sumber: 

Project: Photocircuits 3 1 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 1211 612003 

Lab ID: 03 12106-07A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 
- ~ ~- 

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS 
Vinyl acetate U 1 .O lr fi 1 12/18/2003 12:46:00 PM 

Vinyl chloride U 1 .O PS/L 1 12/18/2003 12:46:00 PM 

Qualifiers: ND - Not Detected at the Reporkg Limit S - Spike Recovery omside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside acccpted recovery limits 

B - Analyte detected in the asswiated Method Blank B - Vahe above quaqt'tation range 

Page 33 of 7 1 * - Value exceeds Maximum Contaminant Level 



American Analytical Laboratories Date: 31 -D~c-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW-8 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 31 Sea CMAve. Glen Cove, N.Y. Cokction Date: 12/16/2003 

Lab ID: 03 12 106-07B Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

TOTAL IRON 
Iron 

E200.7 (SW301 OA) Analyst: JP 
0.0681 0.0200 mgfl 1 12/19/2003 1051 59 AM 

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

J - Analytc detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analye detected in the associated Method Blank E - Value above quantitation range 

- Value exceeds Maximum Contaminant Level Page 34 of 7 1 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW-8 
Lab Order: 0312106 Tag Number: 

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

Lab ID: 03 121 06-07C  matrix: LIQUID 

Analyses Result Limit Qual Units DF Date Analyzed 

NITRATE AS N 
Nitrogen, Nitrate-Nitrite 

SULFATE 
Sulfate 

E353.2 Analyst: BK 
3.99 0.100 mgn  1 1211 912003 

E375.4 Analyst: BK 
23.0 1 .00 In g/L 1 10/30/2003 

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

J - A n a l p  detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E -Value above quantitation range 

Page 35 of 71 * - Value exceeds Maximum Contaminant Level 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW-12 
Lab Order: 0312106 Tag Number: 

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

Lab ID: 03121 06-08A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
1,1,1.2-Tetrachloroethane 
1 , I  ,1-Trichloroethane 
1,1.2,2-Tehchloroethane 
1 ,I .2-Trichlorel,2,2-tn'fluoroethane 
1,1,2-Trichloroethane 
1 , l  -Dichlomethane 
1 ,1-Dichloroethene 

i 
1 ,l -Dichloropropene , 

1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4,5Tetrarnethylbenzene 

1,2,4-Trichlorobenzene 
1.2.4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 
1.2-Dichlombenzene 
1,2-Dichloroethane 
1,2-Dlchloropropane 
1,3,5-Trimethylbenzene 

1 ,bDichlorobenzene 
1,3-dichloropropane 
1,4-Dichlorobenzene 

2,2-Dichloropropane 
2-Butanone 
2-Chloroethyl vinyl ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
4-lsopmpyltoluene 
CMethyl-2pentanone 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Brornobenzene 
Brornochlorornethane 
Bromodichloromethane 
Brornoform 
Brornornethane 
Carbon disulfide 

Qualifiers: hD - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

Analyst: LDS 
12/18/2003 1 :26:00 PM 

12/18/2003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
12/1 812003 1:26:00 PM 
12/18/2003 1 :26:00 PM 
12/1 812003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1 :26:00 PM 
1211 812003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
12/1 812003 1:26:00 PM 
12/18/2003 1:26:00 PM 
12/1 W2003 1 :26:00 PM 
12/1 812003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
1211 812003 1 :26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1 :26:00 PM 
1211 812003 1 :26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1 :26:00 PM 
12/1 W2003 1 :26:00 PM 
1 2/18/2003 1 :26:00 PM 
1 2/18/2003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1 :26:00 PM 
1211 812003 1 :26:00 PM 
1211 812003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 

S - Spike Recoveq outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

- Value exceeds Maximum Contaminant Level Page 36 o f  71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: W - 1 2  

Lab Order: 0312106 Tag Number: 
Project: Photocircuits 31 Sea W A v e .  Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 03 12106-08A Matrix: LIQLD 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
Carbon tetrachloride 
Chlorobentene 
Chlorodifluoromethane 
Chloroethane 
Chloroform 
Chloromethane 
cis-1 ,ZDichloroethene \ 
cis-1 ,&Dichloropropene ', 

Dibromochlorornethane 
Dibromomethane 
Dichlorodifluorornethane 
Diisopropyl ether 
Ethand 
Ethyl acetate 
Ethylbenzene 
Freon-1 14 
Hexachlorobutadiene 
lsopropyl acetate 
lsopropylbenzene 
rn,p-Xyiene 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene 
n-Butyl acetate 
n-Butylbenzene 
n-Propyl acetate 
n-Propylbenzene 
o-Xylene 
p-Diethylbenzene 
pEthyltoluene 
sec-Butylbenzene 
Styrene 
t -~uty l  alcohol 
tert-Butylbenrene 
Tetrachloroethene 
Toluene 
trans-1.2-Dichloroethene 

trans-1 ,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 

Analyst: LDS 
12/18/2003 1 :26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1:26:00 PM 
121  a2003 1 :26:00 PM 
12/18/2003 1 :26:00 PM 
1 2/18/2003 1 :26:00 PM 
1211 8/2OO3 1 :26:00 PM 
121 Ed2003 1 :26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1:26:00 PM 
12/1 WOO3 1:26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1:26:00 PM 
1 2/1 8/2003 1:26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1:26:00 PM 
1211 8/2003 1:26:00 PM 
12/1 8/2OO3 1:26:00 PM 
12/1 a2003 1:26:00 PM 
12/18/2003 1:26:00 PM 
12/1 8/2003 1:26:00 PM 
12/18/2003 1:26:00 PM 
12/1 W2003 1:26:00 PM 

12/18/2003 1:26:00 PM 
12/1 8/2003 1:26:00 PM 
12/1 W2003 1:26:00 PM 
12/1 a2003 1:26:00 PM 
1211 WOO3 1:26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1 :26:00 PM 
12/18/2003 1:26:00 PM 
12/1&2003 1:26:00 PM 
12/18/2003 1:26:00 PM 
12/18/2003 1:26:00 PM 

Qualifiers: ND -Not Detccted at the Reporting Limit S - Sp~ke Recovery outside accepxd recovery limts 

J - Analyte detected below quantitation limits R - RPD o u ~ d e  accepted r e c o v q  !irnits 

B - Analyte detected in the associated Method Blank E -Value above qumtitation range 

* -Value excceds Maximum Contaminant Level Page 37 o f  71 



American Analytical Laboratories Date: 31-D~C-03 
- 

CLIENT: Photocircuits Corporation Client Sample ID: MW-12 

Lab Order: 0312106 Tag Number: 
Project: Photocircuits 3 1 Sea W A v e .  Glen Cove, N.Y. Collection Date: 1211 612003 

Lab ID: 03 12 106-08A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS 
Vinyl acetate U 1 .O ClgL 1 12/18/2003 1 :26:00 PM 
Vinyl chloride 45 1 .O P@- 1 12/18/2003 1 :26:00 PM 

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

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 Page 38 of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW- 12 
Lab Order: 0312106 Tag Number: 

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

Lab ID: 03 12106-08B Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

TOTAL IRON 
Iron 

E200.7 (SW301 OA) Analyst: JP 
16.7 0.0200 m g k  1 1 2/19/2003 10:56:47 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 B h k  E -Value above quantitation range 

- Value exceeds Maximum Contaminant Level Page 39 of 7 1 



American Analytical Laboratories Date: 31-D~C-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: 03 12106-08C Matrix: LIQUID 

Analyses Result Limit Qua1 Units DP Date Analyzed 

NITRATE AS N 
Nitrogen, Nitrate-Nitrite 

E353.2 Analyst: BK 
0.098 0.100 J mgR 1 1211 912003 

SULFATE 
Sulfate 

E375.4 Analyst: BK 
312 1 .OO wl- 1 10/30/2003 

Qualifiers: ND -Not  Detected at the Reporting Lmit S - Spike Recovuy outside accepted recovuy 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 40 of 71 



American Analytical Laboratories Date: 31-Dec-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW-13 

Lab Order: 0312106 Tag Number: 
Project: Photocircuits 31 Sea CMfAve. Glen Cove, N.Y. Collection Date: 12/17/2003 

Lab ID: 03 12 106-09A Matrix: LIQUID 

Analyses Resuit Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
1,1,1 ,ZTeti=~chIoroethane 
1,1,1-Trichlomthane 
1.1,2,2-Tetrachloroethane 
1,1,2-Trichloml,2,2-bifluoroethane 
1,1,2-Trichlomthane 
1,l-Dichlaroethane 
1,l-Dichloroethene 
1,l-Dichloropropene 

\ 

1,2,3-Trichlombenrene 
1,2,3-Trichlompropane 
1,2,4,STetramethylbenzene 

1.2,4-Trichlombenzene 
1,2,CTrirnethylbenzene 
1,2-Dibrom&3chloropropane 

1,2-Dibromoethane 
1 ,2-Dichlorobenzene 
1 -2-Dichloroethane 
1,2-Dichloropropane 
1,3,5Trirnethylbenzene 
1 .bDichlorobenzene 
1,3dichloropmpane 
1 ,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Butanone 
2-Chloroethyl vinyl ether 
2-Chlomtoluene 
2-Hexanone 
CChlorotoluene 
Clsopropyltoluene 
4-Methyl-2-pentanone 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromobenzene 
Bromochlorcmethane 
Brornodichlommethane 
Brornoform 
Bromornethane 
Carbon disulfide 

Analyst: LDS 
12/18/2003 2:07:00 PM 
1211 812003 2:07:00 PM 
12/1 W2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/1 812003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
1211 812003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
1211 8/2OO3 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/1 8/2OO3 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
1211 812003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
1211 8/2OO3 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/1 812003 2:07:00 PM 

Qualiiiers: ND -Not Detected at the Reporting Lirnz S -Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation ! f i t s  R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Mdod B!ank E - Value above quantitation range 

- Value exceeds Maxi- Contaminzt Level Page 41 o f  71 



American Analytical Laboratories Date: 31-Dec-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW-13 
Lab Order: 0312106 Tag Number: 

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

Lab ID: 03 12 106-09A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
Carbon tetrachloride 
Chlorobenzene 
Chlorodifluoromethane 
Chloroethane 
Chloroform 
Chlorornethane 
cis-1.2-Dichloroethene 

', 
cis-l,3-Dichloropropene ' 

Dibromochlomrnethane 
Dibromomethane 
Dichlorodifluorornethane 

Diisopropyl ether 
Ethanol 
Ethyl acetate 
Ethylbenzene 
Freon-1 14 
Hexachlorobutadiene 
lsopropyl acetate 
lsopropylbenzene 
m,p-Xylene 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene 
n-Butyl acetate 
n-Butylbenzene 
n-Propyl acetate 
n-Propylbenzene 
o-Xylene 
p-Diethylbenzene 
p-Ethyltoluene 
sec-Butylbenzene 
Styrene 
t-Butyl alcohol 
tert-Butylbenzene 
Tetrachloroetherle 
f oluene 
trans-l,2-Dichloroethene 
trans-l,3-Dichloroproper~e 
f richloroethene 
Trichlorofluoromethane 

Analyst: LDS 
12/1 8/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/1 8/2003 2:07:00 PM 
12/1 8/2003 2:07:00 PM 
12/1 8/2003 2:07:00 PM 
12/1 8/2OO3 2:07:00 PM 
12/19/2003 3:47:00 PM 

12/18/2003 2:07:00 PM 
12/1 8/2OO3 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/1 8/2OO3 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/1 8/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/1812003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
131 WOO3 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
12/18/2003 2:07:00 PM 
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 in the associated Method Blank E -Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 42 of 7 1 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW- 13 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 3 1 Sea CliE Ave. Glen Cove, N.Y. Collection Date: 12/17/2003 

Lab ID: 03 12106-09.1 Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 
- - -- -- 

VOlATlLES SW-846 METHOD 8260 SW8260B 
Vinyl acetate U I .O cls/L 
Vinyl chloride 300 I .O ClgA 

Analyst: LDS 
I 1211 812003 2:07:00 PM 
I 12/18/2003 2:07:00 PM 

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

J - Analytc detected below quanatation limits R - RPD outside accepted recovery limits 

B - Analytc detected in the associated Method Blank E - Value above quantitation range 

+ - Value exceeds blaximum Contaminant Level Page 43 o f  71 



American Analytical Laboratories Date: 31-Dec-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW- 13 

Lab Order: 0312106 Tag Xumber: 

Project: Photocircuits 3 1 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003 

Lab ID: 03 121 06-09B Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

TOTAL IRON 
Iron 

E200.7 (SW3010A) Analyst: JP 
4.31 0.0200 Wk 1 1211 912003 10:59:49 AM 

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

J - Analyte detected below quantitation limits R - RPD outside accepted recovery l imits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 44 of 7 1 



American Analytical Laboratories Date: 31-Dec-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW-13 

Lab Order: 0312106 Tag Number: 

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

Lab ID: 03 12106-09C Matrix: LIQUID 

Analyses Result Limit Qua1 Units DP Date Analyzed 

NITRATE AS N 
Nitrogen, Nitrate-Nitrite 

SULFATE 
Sulfate 

E353.2 Analyst: BK 
2.03 0.100 m@- 1 1211 912003 

E375.4 Analyst: BK 
403 1 .oo msR 1 1013012003 

Qualifiers: ND -Not Detected at the Rqorting 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 45 of 7 1 



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 Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
1,1,1,2-Tetrachloroethane 
1 , l  ,l-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1 , I  ,2-Trichloro-l,2,2-trifluoroethane 
1,1,2-Trichloroethane 
1,l-Dichloroethane 
1,l-Dichloroethene i 
1 .l -Dichloropropene ' 
1,2,3-Tnchlorobenzene 
1,2,3-Trichloropropane 
1.2.4.5-Tetramethylbenzene 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibrome3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlombenzene 
1.2-Dichloroethane 
1,2-Dichlompropane 
1,3,5-Trimethylbenzene 
1 -3-Dichlorobenzene 
1,3dichloropropane 
1 -4-Dichlorobenzene 
2.2-Dichloropropane 
2-Butanone 
2-Chloroethyl vinyl ether 
2-Chlorotoluene 
2-Hexanone 
4Chlorotoluene 
4-lsopropyltoluene 
4-Methyl-2-pentanone 
Acetone 
Acrolein 
Aqlonitrile 
Benzene 
Bromobenzene 
Brornochlomrnethane 
Brornodichlorornethane 
Brornoform 
Bromomethane 
Carbon disulfide 

Analyst: LDS 
12/1 @I2003 2:47:00 PM 
12/19/2003 4:27:00 PM 
12/18/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
1211 a2003 2:47:00 PM 
12/19/2003 4:27:00 PM 
1211 8/2003 2:47:00 PM 
12/1 WZOO3 2:47:00 PM 
12/18/2003 2:47:00 PM 
1211 812003 2:47;00 PM 
12/18/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
1 2/18/2003 2:47:00 PM 
1211 812003 2:47:00 PM 
1211 8/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
12/1 W2003 2:47:00 PM 
1211 8/2003 2:47:00 PM 
12/1 8/2003 2:47:00 PM 
12/18/2003 247:OO PM 
1211 8/2003 2:47:00 PM 
1211 8/2OO3 2:47:00 PM 
1211812003 2:47:00 PM 
1211 912003 4:27:00 PM 
1211 812003 247:OO PM 
12/18/2003 247:OO PM 
12/18/2003 247:OO PM 
12/18/2003 247:OO PM 
12l1 W2003 2:47:00 PM 
121 247:OO PM 
1 2l1 9/2OO3 4:27:00 PM 
12/18/2003 2:47:00 PM 
1211 @I2003 2:47:00 PM 
1211 8/2OO3 247:OO PM 
1211 8/2OO3 2:47:00 PM 
1211 8/2OO3 2:47:00 PM 
1211 8/2OO3 247:OO P M 
1211812003 2:47:00 PM 
l2/l8ROO3 247:OO P M 
1211 8/2OO3 2:47:00 PM 

Qualifiers: ND -Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery l i n h  

J - Analyte detected below quantitation limits R - W D  outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

- Value exceeds Maximum Contaminant Level Page 46 of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW-14 

Lab Order: 0312106 Tag Number: 

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

Lab ID: 0312106-10-4 Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATlLES SW-846 MET HOD 8260 
Carbon tetrachloride 
Chlorobenzene 
Chlorodifluoromethane 
Chloroethane 
Chloroform 
Chloromethane 
us-1,2-Dichloroethene i 
us-1,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
Dichlorcdifluoromethane 
Diisopropyl ether 
Ethanol 
Ethyl acetate 
Ethylbenzene 
Freon-? 14 
Hexachlorobutadiene 
lsopropyl acetate 
lsopropylbenzene 
m.pXylene 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene 
n-Butyl acetate 
n-Butylbenzene 
n-Propyl acetate 
n-Propylbenzene 
eXylene 
pDiethylbenzene 
pEthyltoluene 
sec-Butylbenzene 
Styrene 
t-Butyl almhol 
tert-Butylbenzene 
Tebrlchloroethene 
Toluene 
bans-1 .2-Dichloroethene 
bans-l,3-Dichloropropene 

Trichloroethene 
Trichlorofluorornethane 

Analyst: LDS 
121 812003 2:47:00 PM 
12/1 8/2OO3 2:47:00 PM 
12/18/2003 2:47:00 PM 
12/19/2003 4:27:00 PM 
12/18/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
12/18/2003 247:OO PM 
12/18/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
12/18/2003 2:47:00 P M 
121 812003 2:47:00 PM 
12/1 8/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
1 2/18/2003 2:47:00 PM 
131 812003 247:OO PM 
12/18/2003 2:47:00 PM 
12/1 812003 2:47:00 PM 
12/1 812003 2:47:00 PM 
12/18/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
121 8/2OO3 247:OO PM 

12/18/2003 247:OO P M 
12/18/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
l2/l8/2OO3 247:OO PM 
12/18/2003 2:47:00 PM 
12/18/2003 2:47:00 PM 
l2/l8/ZOO3 247:OO PM 
12/18/2003 247:OO PM 
12/18/2003 2:47:00 PM 
12/1 812003 247:OO PM 
l2/l8/2OO3 2:47:00 PM 
12/18/2003 2:47:00 PM 
1 2/18/2003 2:47:00 P M 

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

J - Analytc detected below quantitation limits R - RPD outside accepted recovery limits 

B - A n a b  d e t d  in the associated Method Blank E - Value above quantitation range 

- Value exceeds Maximum Contaminant Level Page 47 o f  7 1 



American Analytical Laboratories Date: 31-Dec-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW-14 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 31 Sea W A v e .  Glen Cove, N.Y. Collection Date: 12/16/2003 

Lab ID: 0312106-10A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS 
Vinyl acetate U 1 .O P a  1 12/18/2003 2:47:00 PM 
Vinyl chloride 810 1 .O P@ 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 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 48 of 71 



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 Qua1 Units DF Date Analyzed 

TOTAL IRON 
Iron 

E200.7 (SW307OA) Analyst: JP 
1 68 0.0200 mglL 1 1211 912003 1 1 :02:50 AM 

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

J - Analyte detected below quantitation limits R - RPD ouside accepted recovery limits 

B - Analyte detected in the associated Method Blank B -Value above quantitation range 

* - Value excee.ds Maximum Contaminant Level Page 49 of 71 



American Analytical Laboratories Date: 31-Dec-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW-14 
Lab Order: 03 12106 Tag Number: 

Project: Photocircuits 3 1 Sea Cliff Ave. Glen Cove, N.Y. CoUection Date: 12/16/2003 

Lab ID: 0312106-1OC Matrix: LIQUID 

Analyses Result Limit Qua1 Cnits DF Date Analyzed 

NITRATE AS N 
Nitrogen, Nitrate-Nitrite 

SULFATE 
Sulfate 

E353.2 Analyst: BK 
U 0.100 @ 1 12/19/2003 

E375.4 Analyst: BK 
238 1 .OO m& 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 - W D  outside accepted recoveq limits 

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-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: RW-I 
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 Qua1 Units DF Date h a l y z e d  

VOLATILES SW-846 METHOD 8260 
1,1,1,2-Tetrachloroethane 
1 , l  ,1-Trichloroethane 
1.1,2,2-Tetrachloroethane 
1,1,2-Trichlor@l,2,2-trifluoroethane 
1,1,2-Trichloroethane 
1 ,l -Dichloroethane 
1 , l  -Dichloroethene .< 

1,l-Dichloropropene 
1,2,3-Trichlorobenzene 
1.2.3-Trichloropropane 
1,2,4,5Tetramethylbenzene 
1,2.4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromw3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1.2-Dichloroethane 
1.2-Dichloropropane 
1,3,5-Trimethylbenzene 
l,3-Dichlorobenzene 
1,3dichloropropane 
1,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Butanone 
2-Chloroethyl vinyl ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
4-lsopropyltoluene 
&Methyl-2-pentanone 
Acetone 
Amolein 
Acrylonitrile 
Benzene 
Bromobenzene 
Brornochlorornethane 
Bromodichloromethane 
Brornoform 
Bromomethane 
Carbon disulfide 

Analyst: LDS 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
1211 812003 3:28:00 PM 
12/1 812003 3:28:00 PM 
12/18/2003 3:28:00 PM 

12.11 812003 3:28:00 PM 
121 812003 3:28:00 PM 
1211 812003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/1 812003 3:28:00 PM 
12/18/2003 3:28:00 PM 
1 2/18/2003 3:28;00 PM 
12/1 812003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
1211 812003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/1 812003 3:28:00 PM 
1 2/18/2003 3:28:00 PM 
1 2/18/2003 3:28:00 PM 
1211 812003 3:28:00 PM 
12/1 812003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 P M 
12/1 812003 3:28:00 PM 
12/18/2003 3:28:00 PM 
1 2/18/2003 3:28:00 PM 
12/1 812003 3:28:00 PM 
1 2/18/2003 3:28:00 PM 
1211 812003 3:28:00 P M 
12/18/2003 3:28:00 PM 
121 8/2OO3 3:28:00 P M 
12/18/2003 3:28:00 P M 

1 2/18/2003 3:28:00 PM 
12/1 8/2003 3:28:00 PM 

Qualifiers: ND - Sot Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analytc 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 51 of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: RW-l 
Lab Order: 0312106 Tag Number: 
Project: Photocircuits 31 Sea CLi f f  Ave. Glen Cove, N.Y. Collection Date: 12/17/2003 

Lab ID: 0312106-1 1A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
Carbon tetrachloride 
Chlorobenzene 
Chlorodifluoromethane 
Chloroethane 
Chloroform 
Chloromethane 
cis-1.2-Dichloroethene ,, 

us-l,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethanol 
Ethyl acetate 
Ethylbenzene 
Freon-I 14 
Hexachlorobutadiene 
lsopropyl acetate 
lsopropylbenzene 
m.pXylene 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene ' 
n-Butyl acetate 
n-Butylbenrene 
n-Propyl acetate 
n-Propylbenzene 
o-Xylene 
p-Diethylbenzene 
p-Ethyltoluene 
sec-Butylbenzene 
Styrene 
t-Butyl alcohol 
tert-Butylbenzene 
Tetrachloroethene 
Toluene 
trans-I ,2-Dichloroethene 
trans-I ,3-Dichloropmpene 
Trichloroethene 
Trichlorofluoromethane 

Qualifiers: ND -Not Detected at the Reporting Limit 

J - Analyte detected below qumtitation limits 

B - Analyte detected in the associated Method Blank 

Analyst: LDS 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
1211 8/2OO3 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/1 El2003 3:28:00 PM 
12/19/2003 5:07:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2OO3 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
1 2/16/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/1 8/2OO3 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/1 El2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 
12/18/2003 3:28:00 PM 

12/18/2003 3:28:00 PM 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E -Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 52 of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: RW-I 
Lab Order: 0312106 Tag Number: 

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

Lab ID: 0312106-1 1A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS 
Vinyl acetate U 1 .O P ~ / L  1 1211 812003 3:28:00 PM 
Vinyl chloride 280 1 .O W/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 - A n a l p  detected below quantitation h i $  R - RPD outside accepted recovery limits 

B - An- detected in the associated Method Blank E -Value above quantitation range 

- Value exceeds Maximum Contaminant Level Page 53 of 7 1 



American Analytical Laboratories Date: 31-D~C-03  

CLIENT: Photocircuits Corporation Client Sample ID: RW-2 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 3 1 Sea CliffAve. Glen Cove, N.Y. Collection Date: 12/17/2003 

Lab ID: 0312106-12A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOIATILES SW-846 METHOD 8260 
1,1,1,2-Tetrachloroethane 
1,l .I-Trichlorcethane 
1,1,2,2-Tetrachloroethane 

1,1.2-Trichlorml,2,2-trifluoroethane 
1,l.ZTrichloroethane 
1,l-Dichloroethane 
1,l-Uichloroethene 

1,l-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2.3-Trichloropropane 
1,2,4,5-Tetramethylbenzene 
1,2,4-Trichlorobenzene 
1.2,4-Trimethylbenzene 
1.2-Dibromo-khloropropane 

1.2-Dibromoethane 
1,2-Dichlorobenzene 
1.2-Dichloroethane 
1 ,2-Dichloropropane 
1,3,5Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-dichloropmpane 
1 ,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Butanone 
2-Chloroethyl vinyl ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
4-lsopropyltoluene 
+Methyl-2-pentanone 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromobenzene 
Bromochlorornethane 
Brornodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 

Analyst: LDS 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
131 812003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
1211 812003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
1211 8IZOO3 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
121 a2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
1211 a2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
121 812003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 

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

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitaticm range 

- Value exceeds Maximum Contaminant Level Page 54 o f  7 1 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: RW-2 
Lab Order: 0312106 Tag Number: 
Project: Photocircuits 3 1 Sea Cliff Ave. Glen Cove, N.Y. Collection Date: 12/17/2003 

Lab ID: 031210612A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
Carbon tetrachloride 
Chlorobenzene 
Chlorodifluoromethane 
Chloroethane 
Chloroform 
Chloromethane 
cis-l,2-Dichloroethene \ 
cis-1.3-Dichloropropene '; 

Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethanol 
Ethyl acetate 
Ethylbenzene 
Freon-1 14 
Hexachlorobutadiene 
lsopropyl acetate 
lsopropylbenzene 
m,p-Xylene 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene 
n-Butyl acetate 
n-Butylbenzene 
n-Propyl acetate 
n-Propylbenzene 
~Xy lene 
p-Diethylbenzene 
p-Ethyltoluene 
sec-Butylbenzene 
Styrene 
t-Butyl alcohol 
tert-Butylbenzene 
Tetrachloroethene 
Toluene 
trans-l,2-Dichloroethene 
trans-l,3-Dichloropropene 

Trichloroethene 
Trichlorofluoromethane 

Analyst: LDS 
12/18/2003 4:09:00 PM 
1211 8/2003 4:09:00 PM 
121 8/2003 4:09:00 PM 
1211 &2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
1211 W2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
121 8/2003 4:09:00 PM 
121 8/2003 4:09:00 PM 
12/1 W2003 4:09:00 PM 
121 8/2003 4:09:00 PM 
121 8/2003 4:09:00 PM 
121 8/2003 4:09:00 PM 
1211 8/2003 4:09:00 PM 
1211 8/2003 4:09:00 PM 
12/1 W2003 4:09:00 PM 
1211 8/2003 4:09:00 PM 
121 8/2003 4:09:00 PM 
12/1 W2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/1 W2003 4:09:00 PM 
12l1812003 4:09:00 PM 
12/1 8/2003 4:09:00 PM 
12l1 8/2003 4:09:00 PM 
121 8/2003 4:09:00 PM 
12/1 W2003 4:09:00 PM 
12/1812003 4:09:00 PM 
12/1 8/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
1211 812003 4:09:00 PM 
12/18/2003 4:09:00 PM 
121 W2003 4:09:00 PM 
121 8/2OO3 4:09:00 PM 
12/18/2003 4:09:00 PM 
1211 8/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 
12/18/2003 4:09:00 PM 

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

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

B - Analyte detected in the assoc~ated Method Blank E -Value above quantitation range 

- Value exceeds Maximum Contaminant Level Page 55 of 7 1 



American Analytical Laboratories Date: 31-D~C-03 

CILIENT: Photocircuits Corporation Client Sample ID: RW-2 

Lab Order: 0312106 Tag Number: 
Project: Photocircuits 31 Sea Chff Ave. Glen Cove, N.Y. Ckdktion Date: 12/17/2003 

Lab ID: 0312106-12A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS 
Vinyl acetate u 1 .O ~'d- 1 1211 812003 4:09:00 PM 
Vinyl chloride 82 1 .O I'@“- 1 12/18/2003 4:09:00 PM 

~~ ~~ ~ 

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

J - Analyte detected below quantitation limits R - RPD outside a c c e p d  recovery limits 

B - Analyte detected in the associated Method Blank E -Value above quanutation range 

* - Value exceeds Maximum Contaminant Level Page 56 o f  71 



American Analytical Laboratories Date: 31-D~C-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: 03 12106-13A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
1,1,1,2-Tetrachloroethane 
1 ,1,1-Trichloroethane 
1,1,2.2-Tetrachloroethane 
1.1,2-Trichloro-l,2,2-trifluoroethane 
1 , I  ,2-Tn'chloroelhane 
1 .l -Dichloroethane 
I , l  -Dichloroethene i, 

1,l-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4,5Tetnrnethylbenzene 

1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloro~thane 
1,2-Dichloropropane 
1,3,5Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-dichloropropane 
1,4-Dichlorobenzene 

2,ZDichloropropane 
2-Butanone 
2-Chloroethyl vinyl ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
4-lsopropyltoluene 
4-Methyl-2-pen tanone 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoforrn 
Bromornethane 
Carbon disulfide 

Analyst: LDS 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/1 812003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/1 WOO3 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12.11 8/2003 5:00:00 PM 
12/1 8/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
121 8/2OO3 5:00:00 PM 
121 812003 5:00:00 PM 
12/18/2003 5:00:00 PM 
1211 8/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
121 812003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
121 812003 5:00:00 PM 
12/18/2003 5:00:00 PM 
1 211 812003 5:00:00 PM 
12/1 8/2003 5:00:00 PM 
12/1 W2003 5:00:00 PM 
131 a2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/1 8/2OO3 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
1211 8/2OO3 5:00:00 PM 
1211 8/2OO3 5:00:00 PM 
12/18/2003 5:00:00 PM 
1211 812003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 

Qualifiers: ND -Not Detected at the Reporting L.mit 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 57 o f  7 1 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation CLient Sample ID: RW-3 
Lab Order: 0312106 Tag Number: 
Project: Photocircuits 31 Sea CMAve. Glen Cove, N.Y. Collection Date: 12/17/2003 

Lab ID: 0312106-13A Matrix: LIQUID 

AnaIyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
Carbon tetrachloride 
Chlorobenzene 
Chlorodifluoromethane 
Chloroethane 
Chloroform 
Chloromethane 
cis-1.2-Dichloroethene \ 
cis-l,3-Dichloropropene ' 

Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethanol 
Ethyl acetate 
Ethylbenzene 
Freon-1 14 
Hexachlorobutadiene 
lsopropyl acetate 
lsopropylbenzene 
m,p-Xylene 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene 
n-Butyl acetate 
n-Butylbenzene 
n-Propyl acetate 
n-Propylbenzene 
~ X y l e n e  
p-Diethylbenzene 
p-Ethyltoluene 
sec-Butylbenzene 
Styrene 
t-Butyl alcohol 
tert-Butylbenzene 
Tetrachloroethene 
Toluene 
bans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
Trichloroethene 
Trichlorofluoromethane 

Analyst: LDS 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
l2/18/2OO3 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
l a 1  8/2OO3 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
12/18/2003 5:00:00 PM 
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 - Analytc detected in the associated Method Blank E - Value above quantitation range 

- Value exceeds Maximum Contaminant Level Page 58 of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample IID: RW-3 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 31 Sea Cliff Ave. Glen Cove, N.Y. ~ o k c t i o n  Date: 12/17/2003 

Lab ID: 0312106-13A Matrix: L I Q C I  

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS 
Vinyl acetate U 1 .O PQ'L 1 12/18/2003 5:00:00 PM 

Vinyl chloride 4.6 1 .O P a  1 12/18/2003 5:00:00 PM 

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

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 

- Value exceeds Maximum Contaminant Level Page 59 o f  7 1 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: RW-4 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 3 1 Sea ChfYAve. Glen Cove, N.Y. Cokction Date: 12/17D003 

Lab ID: 0312106-14A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analwed 

VOLATILES SW-846 METHOD 8260 
1,1,1.2-Tetrachloroethane 
1 .I ,1-Trichloroethane 
1,1.2,2-Tetrachloroethane 
1,1,2-Trichloro-l,2.2-tn'fluoroethane 
1.1 -2-Trichloroethane 
1 ,1-Dichloroethane 
1 .I-Dichloroethene \ 
1 ,l-Dichloropropene , 

1 -2.3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4,5Tetramethylbenzene 

1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 

1.2-Dibmmoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5Trimethylbenzene 
1,3-Dichlorobenzene 
1,3dichloropropane 
1,4-Dichlombenzene 
2,2-Didlloropropane 
2-Butanone 
2-Chloroethyl vinyl ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
4-lsopropyltoluene 
4-Methyl-2-pentanone 
Acetone 
Acrolein 
Auylonitrile 
Benzene 
Bromobenzene 
Brornochlorornethane 
Brornodichloromethane 
Bromofom 
Bromomethane 

Carbon disulfide 

Analyst: LDS 
1 2/18/2003 5:42:00 PM 
1 2/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
1 a 1  812003 5:42:00 PM 
l a 1  812003 5:42:00 PM 
12/18/2003 5:42:00 PM 
121 812003 5:42:00 PM 
1 2/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
1 2/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
1 2/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
1211 812003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 P M 
12/18/2003 5:42:00 P M 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 P M 
12/18/2003 5:42:00 PM 
1 2/18/2003 5:42:00 P M 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12l18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 PM 

p~ -- 

Qualifiers: ND -Not  Detected at the Reporting Limit S - Sp~ke  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 60 of 71 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: RW-4 
Lab Order: 0312106 Tag Number: 
Project: Photocircuits 3 1  Sea CLiffAve. Glen Cove, N.Y. Collection Date: 12/17/2003 

Lab ID: 0312106-14A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATlLES SW-846 METHOD 8260 
Carbon tetrachloride 
Chlorobenzene 
Chlorodifluorornethane 
Chloroethane 
Chloroform 
Chloromethane 
cis-1 ,P-Dichloroethene \ 
cis-I ,3-Dichloropropene ' 

Dibromochloromethane 
Dibromomethane 
Dichlorodifluorornethane 

Diisopropyl elher 
Ethanol 
Ethyl acetate 
Ethylbenzene 
Freon-1 14 
Hexachlorobutadiene 
lsopropyl acetate 
lsopropylbenzene 
rn,p-Xylene 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene 
n-Butyl acetate 
n-Butylbenzene 
n-Propyl acetate 
n-Propylbenzene 
o-Xylene 
p-Diethylbenzene 
p-Ethyltoluene 
sec-Butylbenzene 
Styrene 
t-Butyl alcohol 
tert-Butylbenzene 
Tetrachloroethene 
Toluene 
bans- l,2-Dichloroethene 
trans-l,3-Dichloropropene 
Trichloroethene 
Trichlorofluorornethane 

Analyst: LDS 
l2/18r2OO3 5:42:00 P M  
12/18/2003 5:42:00 PM 
12/1 a2003 5:42:00 P M  
12/1 WOO3 5:42:00 P M  
12/18/2003 5:42:00 P M  
12/18/2003 5:42:00 P M  
l a 1  842003 5:42:00 P M  
12/18/2003 5:42:00 P M  
12/1 WOO3 5:42:00 P M  
1 2/1 WOO3 5:42:00 PM 
12/1 a2003 5:42:00 P M  
12/18/2003 5:42:00 P M  
17.11 812003 5:42:00 P M  
12/1 a2003 5:42:00 P M  
12/18/2003 5:42:00 PM 
12/18/2003 5:42:00 P M  
12/1 a2003 5:42:00 P M  
12/18/2003 5:42:00 P M  
12/18/2003 5:42:00 P M  
12/1 WOO3 5:42:00 P M  
12/18/2003 5:42:00 P M  
12/1 8/2003 5:42:00 P M  
12/1 a2003 5:42:00 P M  
12/1 W2003 5:42:00 P M  
12/18/2003 5:42:00 P M  
12/18/2003 5:42:00 P M  
12/1812003 5:42:00 P M  
l a 1  a2003 5:42:00 P M  
12/18/2003 5:42:00 P M  
12/1 a2003 5:42:00 P M  
12/18/2003 5:42:00 P M  
12/1 a2003 5:42:00 P M  
12/1 842003 5:42:00 P M  
12/18/2003 5:42:00 P M  
12/18/2003 5:42:00 P M  
12/18/2003 5:42:00 P M  
12/18/2003 5:42:00 P M  
12/1 a2003 5:42:00 P M  
1211 a2003 5:42:00 P M  
12/18/2003 5:42:00 P M  

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted rccovq' 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 61 o f  7 1  



American Analytical Laboratories Date: 31-Dec-03 

CLIENT: Photocircuits Corporation Client Sample ID: RW-4 
Lab Order: 0312106 Tag Number: 

Project: Photocircuits 31 Sea W A v e .  Glen Cove, N.Y. Collection Date: 12/17/2003 

Lab ID: 0312106-14A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 SW826OB Analyst: LDS 
Vinyl acetate U 1 .O PdL 1 12/18/2003 5:42:00 PM 

Vinyl chloride U 1 .O PglL 1 12/18/2003 5:42:00 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovmy 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 62 of 7 1 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW-35 (45A SITE) 
Lab Order: 0312106 Tag Number: 

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

Lab ID: 03 12106-15A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
1,l ,I ,2-Tetrachloroethane 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 

1,1,2-Trichloro-l,2.2-tn'fluoroethane 

1,1,2-Trichloroethane 
1,l-Dichloroethane , 

1 , l  -Dichloroethene !, 

1,l-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-lrichloropropane 
1,2,4,5Tetramethylbenrene 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Oibromoethane 
1,2-Dichlorobenrene 
1,2-Dichloroethane 
l,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1.3-dichloropropane 
1.4-Dichlorobenzene 
2,2-Dichloropropane 
2-Butanone 
2-Chloroethyl vinyl ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
4-lsopropyltoluene 
+Methyl-2-pentanone 
Acetone 
Acrolein 
Aciylonitrile 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 

Analyst: LDS 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
1211 8/2OO3 8:53:00 PM 
12/18/2003 8:53:00 PM 
l2/l8/2OO3 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
1211 8/2OO3 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 P M 
1 2/18/2003 8:53:00 P M 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 P M 
12/18/2003 8:53:00 PM 
1 2/18/2003 8:53:00 P M 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 P M 
12/18/2003 8:53:00 PM 
12/1 812003 8:53:00 PM 
12/18/2003 8:53:00 P M 
12/1 812003 8:53:00 PM 
12/18/2003 8:53:00 PM 
1 2/18/2003 8:53:00 P M 
1 2/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 

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

J - Analyte detected below quantitation limits R - RPD outside accepted recovay limits 

B - Analyte detected in the associared Method Blank E - Value above quantitation range 

* - Value exceeds Muimum Contaminant Level Page 63 o f  71 



American Analytical Laboratories Date: 31-D~C-03 

CLIImT: Photocircuits Corporation Client Sample ID: W - 3  5 (45.4 SITE) 
Lab Order: 0312106 Tag Number: 
Project: Photocircuits 31 Sea CWAve.  Glen Cove, N.Y. Collection Date: 12/17/2003 

Lab ID: 0312106-15A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
Carbon tetrachloride 

Chlorobenzene 

Chlorodifluorornethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene \, 
cis-1,3Dichloropropene ' 
Dibromochlorornethane 

Dibrornomethane 

Dichlorodifluoromethane 
Diisopropyl ether 

Ethanol 

Ethyl acetate 

Ethylbenzene 

Freon-1 14 
Hexachlorobutadiene 

lsopmpyl acetate 
lsopmpylbenzene 

m,p-Xylene 

Methyl tert-butyl ether 
Methylene chloride 

Naphthalene 
n-Butyl acetate 

n-Butylbenzene 
n-Propyl acetate 
n-Propylbenzene 

o-Xylene 
p-Diethylbenzene 

p-Ethyltoluene 
sec-Butylbenzene 
Styrene 

t-Butyl alcohol 
tert-Butylbenzene 
Tetrachloroethene 

Toluene 
trans-l,2-Dichloroethene 
trans-l,3-Dichloropropene 

Trichloroethene 
Trichlorofluoromethane 

Analyst: LDS 
12/1 8/2003 8:53:00 PM 
12'1 WOO3 8:53:00 PM 
12/1 a2003 8:53:00 PM 
12/1 WOO3 8:53:00 PM 
12/18L?003 8:53:00 PM 
12/1 &r2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
1211 EL2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/1 8/2OO3 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/1 a2003 8:53:00 PM 
12/1 W2003 8:53:00 PM 

12/18/2003 8:53:00 PM 
1211 WOO3 8:53:00 PM 
12/1 WOO3 8:53:00 PM 
12/1 a2003 8:53:00 PM 
12/1 W2003 8:53:00 PM 
12/;W2003 8:53:00 PM 
12/;8/2003 8;53:00 PM 
12/18/2003 8:53:00 PM 
12/1 W2003 8:53:00 PM 
1 2'1 WOO3 8:53:00 PM 
12/?W2003 8:53:00 PM 
12/:EL2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
1 2/1 W2OO3 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/1 8/2OO3 8:53:00 PM 
1211 8/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/18/2003 8:53:00 PM 
12/1 mOO3 8:53:00 PM 
12/1 &PO03 8:53:00 PM 
12/1 WOO3 8:53:00 PM 

12/1 mOO3 8:53:00 PM 

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

J - Analyte detected below quantitation limits R - FWD outside accepted recovery limis 

I3 - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 64 o f  71 



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 M A v e .  Glen Cove, N.Y. Collection Date: 12/17/2003 

Lab ID: 0312106-15A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 
-- - . . 

VOLATILES SW-846 METHOD 8260 
Vinyl acetate 
Vinyl chloride 

-. - - -- - - .. 

SW8260B Analyst: LDS 
U 1 .O I d L  1 1211 W2003 8:53:00 PM 
U 1 .0 I d L  1 1211 W2003 8:53:00 PM 

Qualifiers: ND -Sot Detected at d ~ e  Reporting &t $ - Spike Recovery outside accepted recovery limits 

J - An&>Te detected below quantitation h i &  R - RPD outside accepted recovery h i t s  

B -An* detected in the associated Method Blank E - Value above quantitation range 

- Vahe exceeds M a d m  Contaminant Level Page 65 of 71 



American Analytical Laboratories Date: 31-Dec-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW-35 (45.4 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 Qua1 Units DP Date Analyzed 

VOLATILES SW-846 METHOD 8260 
1,1,1.2-Tetrachloroethane 

1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1.2-frichlo~l,2,2-ttifluoroethane 
1,1,2-Trichloroethane 
1,l-Dichloroethane 
1 ,l-Dichloroethene \ 
1,l-Dichloropropene ' 
1.2,bTrichlorobenzene 
1,2.3-Trichloropropane 
1,2,4,5Tetramethylbenzene 

1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 

1.2-DibromM-chloropropane 
1 ,2-Dibrornoethane 
1 -2-Dichlorobenzene 
1.2-Dichloroethane 
1,2-Dichloropropane 
1,3,5Trimethylbenzene 
1 ,bDichlorobenzene 
1,3dichloropropane 
1.4-Dichlorobenzene 
2,2-Dichloropropane 
2-Butanone 
2Chloroethyl vinyl ether 
2Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
&lsopropyltoluene 
&Methyl-2-pentanone 
Acetone 
Auolein 
Awylonikile 
Benzene 
Brornobenzene 
Bromochlorornethane 
Bromodichloromethane 

Bromoforrn 
Brwnornethane 
Carbon disulfide 

Analyst: LDS 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 

12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/1 8/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
l2/l8/2OO3 9:39:00 PM 
12.11 8/2OO3 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/1 W2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
121 812003 9:39:00 PM 
1211 812003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovmy 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 66 of 7 1 



American Analytical Laboratories Date: 31-D~C-03 

CLIENT: Photocircuits Corporation Client Sample ID: MW-35 (45A SITE) 
Lab Order: 0312106 Tag Number: 

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

Lab ID: 0312106-16A Matrix: LIQUID 

Analyses Result Limit Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 
Carbon tebachloride 
Chlorobenzene 
Chlorodifluorornethane 
Chloroethane 
Chloroform 
Chlorornethane 
cis-1,2-Dichloroethene ! 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethanol 
Ethyl acetate 
Ethylbenzene 
Freon-1 14 
Hexachlorobutadiene 
lsopropyl acetate 
lsopropylbenzene 
m,p-Xylene 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene 
n-Butyl acetate 
n-Butylbenzene 
n-Propyl acetate 
n-Propylbenzene 
o-Xylene 
p-Diethylbenzene 
pEthyltoluene 
sec-Butylbenzene 
Styrene 
1-Butyl alcohol 
tert-Butylbenzene 
Tetrachloroethene 
Toluene 
bans-l ,P-Dichloroethene 
trans-I ,3-Dichloropropene 
Trichloroethene 
Trichlorofluomrnethane 

Analyst: LDS 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
121 8/2003 9:39:00 PM 
121 8/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
1 2/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/78/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
121 812003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
1211 8/2OO3 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 

12/18/2003 9:39:00 PM 
121 812003 9:39:00 PM - 
1 2/18/2003 9:39:00 PM 

12/18/2003 9:39:00 PM 
1 2/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
1 2/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
1211 812003 9:39:00 PM 
12.11 812003 9:39:00 PM 
12/18/2003 9:39:00 PM 
1 2/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
12/18/2003 9:39:00 PM 
1211 8/2OO3 9:39:00 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 - Analytc detected in the associated Method Blank E - Value above quantitation range 

* -Value exceeds Maximum Contaminant Level Page 67 of 7 1 



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 CMAve. Glen Cove, X.Y. Collection Date: 12/17/2003 

Lab ID: 03 12106-16A Matrix: LIQUID 
-. 

Analyses Result Limit Qua1 Units DF Date Analyzed 
- - -- 

VOLATILES SW-846 METHOD 8260 SW826OB 
Vinyl acetate U 1 .O IJgL 
Vinyl chloride U 1 .O IJd- 

-- 

Analyst: LDS 
1 12/18/2003 9:39:00 PM 
1 12/18/2003 9:39:00 PM 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

S - Spike Recovery outside accepted movery  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 68 of 71 



American Analytical Laboratories Date: 31-D~C-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 Qua1 Units DF Date Analyzed 

VOLATlLES SW-846 METHOD 8260 
1.1 ,I ,2-Tetrachloroethane 
1 ,1 ,1-Trichloroethane 

1,1.2,2-Tetrachloroethane 
1,l.P-Trichloro-l,2,2-trifluoroethane 
1,1,2-Trichloroethane 
1,l-Dichloroethane 
1,l-Dichloroethene \ 
1 .l -Dichloropropene 
1,2,3-Trichlorobenzene 
1.2.3-Trichloropropane 
1,2,4,5Tetramethylbenzene 
1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 
1,2-Dibrorne3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5Trirnethylbenzene 
1,3-Dichlorobenzene 
1.3-dichloropropane 
1 ,dDichlorobenzene 
2,2-Dichloropropane 
2-Butanone 
2Ghloroethyl vinyl ether 
2Chlorotoluene 
2-Hexanone 
4Chlorotoluene 
4-lsopropyltoluene 
4-Methyl-2-pentanone 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bmrnobenzene 
Brornochloromethane 
Bromodichloromethane 
Bromoform 
Brornomethane 
Carbon disulfide 

Analyst: LDS 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 

12/18/2003 4:08:00 AM 
12/1 812003 4:08:00 AM 
12/18/2003 4:08:00 AM 

12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 

12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 A M  
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 A M  
12/18/2003 4:08:00 AM 
1211 8/2OO3 4:08:00 A M  
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 A M  
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 

12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 

12/18/2003 4:08:00 AM 

12/18/2003 4:08:00 A M  
12/18/2003 4:08:00 AM 
12/1 8/2003 4:08:00 AM 
1211 812003 4:08:00 AM 
121 812003 4:08:00 AM 
12/? 8/2OO3 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
1211 8/2OO3 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
1211 812003 4:08:00 AM 
12/18/2003 4:08:00 AM 
121 8/2OO3 4:08:00 AM 
1211 8/2003 4:08:00 A M  

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

S - Spike Recovery outside accepted recovery limits 

R - RPD outside accepted recovery limits 

E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level Page 69 of 71 



American Analytical Laboratories Date: 31-D~C-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 Qua1 Units DF Date A n w e d  

VOLATlLES SW-846 METHOD 8260 
Carbon tetrachloride 
Chlorobenzene 

Chlorodifluorornethane 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene \ 
us-1,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethanol 
Ethyl acetate 
Ethylbenzene 
Freon-1 14 
Hexachlorobutadiene 
lsopropyl acetate 
lsopropylbenzene 
rn,p-Xylene 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene 
n-Butyl acetate 
n-Butylbenzene 
n-Propyl acetate 
n-Propylbenzene 
o-Xylene 
p-Diethylbenzene 
p-Ethyltoluene 
sec-Butylbenzene 
Styrene 
1-Butyl alcohol 
tert-Butylbenzene 
Tetrachloroethene 
Toluene 
lmns-l,2-Dichloroethene 
trans-l,3-Dichloropropene 

Trichloroethene 
Trichlorofluorornethane 

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 

Analyst: LDS 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
121 812003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/1 8/2OO3 4:08:00 AM 
121 812003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
121 8/2003 4:08:00 AM 
121 812003 4:08:00 AM 
12/18/2003 4:08:00 AM 
1 2/18/2003 4:08:00 AM 
12/1 at2003 4:08:00 AM 
1211 8/2OO3 4:M:OO AM 
121 8/2OO3 4:08:00 AM 
12/18/2003 4:08:00 AM 
1211 W2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
1 2/18/2003 4:08:00 AM 
121 8/2OO3 4:08:00 AM 
1 2/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
1211 W2003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/1 W2003 4:08:00 AM 
1211 812003 4:08:00 AM 
12/18/2003 4:08:00 AM 
12/18/2003 4:08:00 AM 

S - Spike Recovery outside accepted recovay limits 

R - RPD ou&ide accepted recovery litnits 

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 Qua1 Units DF Date Analyzed 

VOLATILES SW-846 METHOD 8260 SW8260B Analyst: LDS 
Vinyl acetate U 1 .O Wlm' 1 12/18/2003 4:08:00 AM 

Vinyl chloride U 0.12 !Jg/m3 1 12/18/2003 4:08:00 AM 

. - - . . . .. . 

Qualifiers: ND - Not Detected at the Reporting Limit 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 Page 71 of 71 



Environmental Testing Laboratories, Inc. 
208 Route 109, Farmingdale N Y  11735 

P h o n e  - 6 3 1 - 2 4 9 - 1 4 5 6  F a x  - 6 3 1 - 2 4 9 - 8 3 4 4  

1 2/23/2003 
Total Organic Carbon - Method 415.1 

Sample: R3866-1 
Client Sample ID: 031 21 06-07 C 
Matrix: Liquid Type: Grab 
Remarks: 
Analyzed Date: 72/22/2003 12:00:00 PM 

Collected: 12/16/2003 

Analytical Results 

Sam~le:  R3866-2 
Client Sample ID: 031 21 06-02C 
Matrix: Liquid Type: Grab 
Remarks: 
Analyzed Date: 12/22/2003 12:00:00 PM 

Analytical Results 

Cas No 

Collected: 1211 612003 

MDL 
0.51 

Analyte 
TOC \ 

Samde: R3866-3 
Client Sample ID: 031 21 06-03C 
Matrix: Liquid Type: Grab 
Remarks: 
Analyzed Date: l2/22l2OO3 12:00:00 PM 

Result 
50.5 

Cas No 

Analytical Results 

Collected: 1 2/16/2003 

Units 
PPm 

Analyte 
TOC 

Q 

Page: 2 of 6 

MDL 
0.51 

Cas No 1 Analyte 

1 TOC 

Result 1 Units 

74.8 1 PPm 

MDL 

Q 

Result 
0.51 1 0.51 

Units Q 
PPm U 



Environmental Testing Laboratories, Inc. 
208 Rou te  109, Farmingdale N Y  11735 

Phone - 6 3 1 - 2 4 9 - 1 4 5 6  Fax  - 6 3 1 - 2 4 9 - 8 3 4 4  

12/23/2003 
Total Organic Carbon - Method 415.1 

Samole: R3866-4 
Client Sample ID: 031 21 06-04C 
Matrix: Liquid Type: Grab 
Remarks: 
Analyzed Date: 1212212003 12:00:00 PM 

Collected: 12/16/2003 

Analytical Results 

Sam~le:  R38664 
Client Sample ID: 031 21 06-05C 
Matrix: Liquid Type: Grab 
Remarks: 
Analyzed Date: l2/2212OO3 12:00:00 PM 

Cas No 

Collected: 12/16/2003 

Analytical Results 

~TOC i I 0.51 1 18.9 1 O O ~  I 
Analyte I MDL Result I Units 1 Q 

Sam~le :  R3866-6 
Client Sample ID: 031 21 06-06C 
Matrix: Liquid Type: Grab 
Remarks: 
Analyzed Date: 12/22/2003 12:00:00 PM 

Cas No 

Analytical Results 

Collected: 1211 612003 

1 TOC 0.51 1 0.51 1 DDm I U 
Analyte I MDL Result I Units 10 

Page: 3 of 6 

Cas No Analyte 
TOC 

MDL 
0.51 

Result 
0.51 

Units I Q 
PPm ] U 



Environmental Testing Laboratories, Inc. 
208 Rou te  1 0 9 ,  Farmingda le  N Y  11735 

Phone - 6 3 1 - 2 4 9 - 1 4 5 6  F a x  - 6 3 1 - 2 4 9 - 8 3 4 4  

Total Organic Carbon - Method 415.1 

Sam~le: R3866-7 
Client Sample ID: 031 21 06-07C 
Matrix: Liquid Type: Grab 
Remarks: 
Analyzed Date: 12/22/2003 12:00:00 PM 

Analytical Results 

Collected: 1211 612003 

Sam~le:  R3866-8 
Client Sample ID: 031 21 06-08C 
Matrix: Liquid Type: Grab 
Remarks: 
Analyzed Date: 12/22/2003 12:00:00 PM 

Cas No 

Collected: 12/16/2003 

Analyte 
TOC 1 

Sam~le: R3866-9 
Client Sample ID: 03121 06-09C 
Matrix: Liquid Type: Grab 
Remarks: 
Analyzed Date: l2/22/2OO3 12:00:00 PM 

Analytical Results 

Collected: 1211 712003 

MDL 
0.51 

Q 
U 

Cas No 

Page: 4 of 6 

Result 
0.51 

Analytical Results 
Cas No 

Units 

PPm 

Units 

PPm 
Analyte 

TOC 

Q 
U 

MDL 
0.51 

Result 
0.51 

Result 
0.51 

Units 

PPm 

Analyte 
TOC 

Q 
U 

MDL 
0.51 



Environmental Testing Laboratories, Inc. 
2 0 8  Route 109, Farmingdale N Y  11735 

Phone - 6 3 1 - 2 4 9 - 1 4 5 6  F a x  - 6 3 1 - 2 4 9 - 8 3 4 4  

1 212312003 
Total Organic Carbon - Method 415.1 

Samole: R3866-I 0 
Client Sample ID: 0312106-IOC 
Matrix: Liquid Type: Grab 
Remarks: 
Analyzed Date: 12/22/2003 12:00:00 PM 

Collected: 1211 6/ZOO3 

Page: 5 of 6 

Analytical Results 
Cas No Q 

U 
Result 

0.51 
Analyte 

T W  \ 

Units 

PPm 

MDL 
0.51 



March 1 1, 2003 

Charlie Nehriy 
Photocircuits Corporation 
3 1 Sea Cliff Avenue 
Glen Cove, NY 1 15-42 

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 Sk'STE3 INC. r n d  J'&, PA J 
Michael D. Lee, Ph.D. 
Vice-president 

cc: Andy Barber 

1035 Philadelphia Pike. Suite E Wilmingron. Dela\vxc. 1 9 S 0 9  a ( 3 ( > 2 )  7OS-')i?-: 
Fax (-302.) 798-9554 \ i .wu. tzr rasq .s t r r~~, .~~et  
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Table 5.  Photocircuits Downgradient Wells Pcrcent Change behveen 3128/'00 and 1,802 or 
121 16103 

Table 6. Summary of Changes in Concentrations of Chloroethenes. Chloroethanes, Electr~n 
Acceptors, and Electron Donor by !A-sll 

lDCA I, I-Dichloroethane 
1 DCE 1,l-Dichloroethene or I, 1 -Dichloroethylene or Vinylidene Chloride 
1 TCA 1,1,1 -Trichloroethane 
bgs Below Ground Surface 
CA Chloroethanc 
cDCE cis- 1 ,I?-Dichloroethene or cis- 1.2-chloroethylene 
msl mean sea level 
MTBE Methyl Tert Butyl Ether 
L hlicrogan~ per Litcr 
pM Micromole per Liter 
PCE Tetrachloroethsnc or Perchlorocthylcnc 
SRS~" Slow Release Substrate 
TCE Trichloroethene or Trichloroethylcne 
tDCE trans-l,2-Dichloroethenc or mns-12-Dichloroethylene 
TOC Total Organic Carbon 
TSI Terra Systems, Inc. 
VC Vinyl Chloride 
VOC Volatile Organic Carbon 



In August 2000, Photocircuits Corporation initiated a pilot study at its 3 1 Sea Cliff Ave, property 
to treat chlorinated kolatile organic compounds (YOC) using in situ anaerobic 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 b iolo~cal  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 
eniphasis on reducing any contaminants to a specific regdatory 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 pg'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 edible so>-bean 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 enlulsion 
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 welve times over a thirty-nine month period at 
eight wells spaced throughout the treatment area. VOC and substrate concentrations have also 
been monitored at six wells downgradient ofthc 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 3 1,2000. Substratc 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 MU'-7 has contained the emulsion since April 2003 and has 
not been sampled. Contaminant levels had increased in MLV-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 fmt 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 hfW-7. Contaminants 
that partitioned into the injected oil may also be released. Where substrate levels were above 50 
ms'L, significant declines in total VOC concentrations (63-99%) were generally observed. 
Degradation rates for the total VOCs (91 1i00 concentration minus 12116i03 concentration 
divided by 120 1 days) were as high as 160 p@L-day (well SYP-3) in higher concentration areas 
with greater than 100.000 pglL total volatiles. h othcr areas with lower concentrations. total 
VOC degradation rates were lower, in the range of 1.8 (DMP4) to 24.8 pg'L-day (SMP-I). The 
average total contaminant concentrations nithin thc treatment cell have fallen by 79% since 
September 2000. This average includes the wells sampled on 12117i03 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. Holvever. in December 2003, TOC levels 
ranged from non-detect ( ~ 0 . 5 1  mg/L) in MW-14. SMP-3, SLIP-4. and DMP-4 to 74.8 n1g1'L in 
DhlP-4 with an average of 20.6 m2'L in the seven wells sampled within the treatment cell. Only 
wells SMP-1 and DMP-1 had TOC levels above the target lebel of 50 mpiL. Additional 
substratc is ncedcd. 



2.0 INTRODUCTION 

The enclosed report describes the field study of in situ anaerobic bioremediation of a chlorinated 
solvcnt plume at the Photocircuits Corpontion's 3 1 Sea Cliff Avenue, Glen Cove, NY facility. 
The study, which was initiated on August 3 1,2000, has the following objectives: 

Determine if the addition of a food grade carbon source will enhancs the extent and rate 
of chlorinated solvent biodegadation at the site. 
Determine the rate of chlorinated solvent biodegradation to estimate the time frame 
required for contaminant remok al. 
Determine if the food grade carbon source can be adequately distributed in the formation 
such that the microorganisms can utilize it. 
Determine what role bioremediation technology has in the overall remediation strategy 
for the site. 



The Photocircuits Corporation's 3 1 Sea Cliff Avenue facility, Glen Cove. Kew 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 wcst by railroad tracks. The site is 
generally flat and is covered by manufacturing buildtngs 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, gavel, and 
clay la?crs. 

3.2 Nature and Extent of Contamination 

The groundwater at the facility has been impacted b>- 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 ~ $ 2 .  
Generally, the contamination extends to approximately 90 beloiv ground surface (bgs) with the 
highest concentrations in the 20 to 50 ft. bgs zone. 

3.3 Rationale for Use of Technolog! 

As part of the technology review program, Photocircuits Corporation engayd Terra Systems, 
Inc. (TSI) to conduct an anaerobic bioremediation iield pilot study at the facility. Thc study, 
which encompasses a triangular area roughly 92 fect \vide and 157 long that had been used for 
drum storazc, conlrnenced in August-September, 2000. Eight monitoring points (MW- 14, hIW- 
7, SMP-I , DMP- I, SMP-3, DMP-3, SMP4,  and D4lP4)  are being utilized to track the progess 
of the pilot study and full-scale implementation. Besnning in March 2001, groundwater samples 
wcre also collected from 4 additional wells (MW-8. MW-9, MW-12, and MW-13) to determine 
if any of the injected substrate had migrated away tiom the study area. Wells MW-10 and MU'- 
1 1 were monitored in January 2002 and January 2003. Thc locations of these wells arc shown In 
Figure 1 with the exception of MW-9, MW-1 0. and 41W -1 1 that are further to the wcst. It should 
be noted that these wells are not expected to be impacted by the bioremcdiation study. 

Ground surface in the vicinity of thc study area is about 60 fect above mean sea level (nisl). In 
the treatment area, wells are screened behveen 10 and 52 fect msl. Downgradient wells 8, 10, 
and 1 1  are deep monitoring wells and wells MW-9, MW-12, and MW-13 are shallow wells. The 
screcn intervals for the wells are shown below: 

Well MW- I4 10 to 20 feet msl 
MW-7 37 to 52 feet nisl 
SblP-1 50 to 52 feet rnsl 
SMP-3 15 to 17 fect msl 
SMP-4 15 to 17 fcct rnsl 
DMP-1 10 to 1 2  fcct nisl 



DMP-3 35 to 37 feet msl, 
DMP-4 38 to 40 feet msl 
MW-8 -1 11 and -96 feet msl 
MW-9 31 to 46 feet msl 
MW-10 -72 to - 57 feet msl, 
MW-11 -1 12 to -97 feet mls 
MW-12 9 to 19 feet msl, and 
MW-13 1 1 to 2 1 feet nisl. 

Historical data indicates that anaerobic biodegadation is occurring at the site as evidenced by the 
presence of daughter products from the breakdown of tetrachloroethene (PCE) and 
trichloroethene (TCE) including cis- l,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 (1 TCA) 
breaks down to 1,l-dichloroethene (1 DCE), I, 1 -dichloroethane (1 DCA), chloroethane (CA), and 
ethane. However, VC and ethene can also be generated from the breakdown of the 1 TCA, 
I DCA, and 1 DCE. Based on a review 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 documentcd process that converts chlorinated ethenes and ?thanes to innocuous gases. 

Thc following technology description is from a report entitled "Cost and Performance Report - 
In Situ Anaerobic Biorenlediation Pinellas Northeast Site Largo. Florida" prcparcd 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 thz cnbironment. This process is referred to as biodegradation. Biodegradation has 
been uscd L ery cost effectively for more than a century in public and industrial waste~vater 
treatment system. 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. Bioremzdiation 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 cells, bacteria require carbon, nitrogen. phosphorus, and energy 
sources, as ~vell as a number of trace minerals. Electrons arc 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 comnlonly used in bioremediation systcms use 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 terminal electron 



acceptor. Common electron acceptors used by bacteria include oxygen, nitrate, sulfate, ~ e " ,  and 
carbon dioxide. 

Recently, a class of anaerobic bacteria has been identified that uses halogenated organic 
con~pounds as their electron acccptors. The chlorinated VOCs present in the soil and ground 
water at the Northcast site are among the halogenated organic compounds that can be used in this 
manner. Halogenated compounds have a high oxidation statc; and when a halogen ( c.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 forn~s the basis of the anaerobic 
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 loner toxicity. 
This process is illustrated for PCE below. 

PCE --. TCE + DCE -4 VC --. ethene, ethanc 
step 1 stcp 2 stcp 3 step 4 

Biological activity is frequently limited by the availability of a single groik-th factor (e.g electron 
acceptor, electron donor, nitrogen, etc.) and supplying thc propcr growth factor can often 
stimulate bacterial growth and biodcgadation rates. For in situ bioremediation applications, 
nutrients or clectron acceptors are often injected into the contaminated area to enhance the 
existing microbial degradation proccsses. 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 sitc. 
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 bc treated. 

Evaluations of the monitoring data from the Photocircuits sitc 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 

Thc report continues on to outline the technology advantages and disadvantages which are listed 
bclow: 

Technology Advantages 
Contaminants are trcated in situ with little waste generation 
Contaminant degradation can bc relatively fast 

r Bioremediation is capable of reducing contaminants to vcry low levels 
r The process stimulates a microbial population that can continue to feed off the 

dissolvcd phase of a continuing source after nutrient injection ceases, and 
r 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 fbnction 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 stimulation of biological activity to be effective, 
Bioremediation will not directly degrade contaminants occumng in an immiscible 
phase, 
High concentrations of contaminants often are toxic to microorganisms, 
Bioremediation mav 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 
Reglatory concerns over chemical injections into aquifers. 



4.0 MATERIALS AND METHODS 

4.1 Study Area 

The study area encompasses a triangular 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 3 1 Sea Cliff Ave, Glcn Cove, NY facility. Eight 
monitoring points (MW- 14, MW-7, SMP- 1. DMP- I ,  SMP-3, DMP-3, SMP-4, and DMP-4) arc 
bcing 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 samplcd 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 
Decembcr 2003. 

4.2 Technical Challenges 

The key technical challenges for this study are: 
a. ability to move a carbon sourcc throughout the contaminated area; 
b. estimation of quantity of chlorinated con~pounds 
c. determination of minimum lcvcl of TOC required to optimize reductive dechlorination 

1.3 Key Design Criteria 

The in situ anaerobic bioremediation pilot systcm was designed for two main objectives; 
develop 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 approximatcly 24 month operating period, 
and 
delivcr a sufficient quantity of substrate to the treatment area to last for approximately 
24 months. 

3.4 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 doun 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 schcmatic of the anaerobic biotreatrnent system sho~ving the monitoring wells and 
thc injection locations within the treatment cell. Injection points 1 to 7 were used in the first 



injection event. In this injection event, the nutrients n r r e  distributed throughout the vertical 
extent of thc treatment area by a GeoprobcE rig at the beginning of the pilot. The GeoprobeB 
pushed a drkrepoint 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 withdrax\n 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) k v a s  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. h 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 6 0  ft. bgs and 5 one-inch wells installed to 55 f t .  bgs. Eight of the wells were spaced 
7.5 feet apart in a line. Two additional wells tvere placed on either side of the h e .  All of the 
wells had 20 ft. of PVC blank riser and 40 and 35 ft. of PVC screen (0.03 slot) respectively. The 
wells were installed using the GeoprobeTv direct-push method. Approximately 5,777 gallons of 
the emulsion \vas 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 of a 
quick release substrate package, and 5.9 pounds of sodium bromide was injected. 

4.5 Operating Parameters 

Thc major operating parameters needcd to asscss the performance and cost of the bioremediation 
system were considered to be substratc concennations and substrate longevity. 



5.0 RESULTS 

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

5.1 Performance Evaluation Criteria 

The performance criteria considered in evaluating this in situ anaerobic 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 samplin, 0 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 arc 
sunimarizcd in the following fivc tables. 

Table 1 presents the volatile organic data (VOCs), final biodegradation byproducts 
(ethene and ethane). important electron acceptors (total iron, sulfate, nitrate, and 
methane), and electron donor as represented by total organic carbon (TOC). 

Table 2 converts the concentrations of the chlorinated ethcnes and chlorinated ethancs 
to micromolar units so that one unit of PCE is equivalent to one unit of TCE, cDCE, 
tDCE. VC, and ethene. Sin~ilarly one unit of I TCA is equivalent to one unit of 
1 DCE, 1 DCA, CA, or ethanc. 

Table 3 presents the field data collectcd 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 collectcd twenty- 
five 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 en~ulsion. Positive 
changes indicate that the concentrations of the analytc have decreased. A negative 
change indicates that the concentrations have increased. Ln a number of cases, the 
contaminants were not detected in the initial samples collec.ted after emulsion 
injection or in the san~ples collected after thirty-nine months. In these cases, the 



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 5 summarizes the percent changes between the 
sample collected on 3/28/01 and the sample collected on 12i16-17/'03 for wells MW- 
8, MlV-12, and MW-13, for well MW-9 between 3/28/01 and 1/14/03, and bctwecn 
1,22,02 and 11'14/03 for wells MW-I0 and MW-1 1. 

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

5.3 Project To Date Results 

The following table summarizes the status of the key performance measures for this project as of 
Dccember 1003. Details are described in subsequent sections.. 

performance Measur& 
Trea~mcnt Volume: 
Soil 
Ground Wata Treated: 
System substrate tramport sffectivencss: 
Substrate eflmiveness: 
Substrate viability 
Total volatilc contaminant degradation rates; 

LOO m g L  concentr~tion l e ~ e l s  
1 - 100 mc L concentration levels 

Reduction of rota1 contaminants of concern: 

Glorinated solwnt degradation product production 

-- - -- 
\ ask generarzd 
Ach~evable ccntanunant rrduct~on le\.elh- 

Approximately 92' X 157' X 60', 866,640 ft3 
A~~roxinlatelv 1.670.61 7eallons 
Demonstrated distribution throughout treatment area 
Enhanced dechlorination 
Lasted for more than onc vear 

I60 pg/Lday 
1.8 to 24.8 pglL-day 
Achieved reductions of 30% to >90°6 except in 
MW-I4 and MW-7 (through li8107) 
General decline in all contaminants \\ith some 
temporary increases in degadatinn products, 
followed by reduction of the dcgadation products 
therrlselves by b i o l ~ y i ~ ~ e p a d a t i u n  --- 
Nnne 
Estitnated '10?% within 4X months 

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

PCE, TCE. cDCE, 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 incrcased in 
\vclls MU'-11, SMP-1, DMP-1, SMP-3, DMP-3, and SMP-4 between the Augs t  2003 and 
December 2003 sampling events as TOC levels bccame limiting. 



As previously discussed, the goal of the process is to convert PCE into ethcne because the ethcnc 
is considered to be environn~entally acceptable. Ethene has not been associated with Ion, 0-term 
toxicological problems and is a natural occurring plant hormone (Sims et al 1991). 
Unfortunately, given the field conditions, it is dif3cult 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 due 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- I ,  
DMP-I, SMP-3, DMP-3, and DMP4. 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 813 1/00-9/1/00. Ethcne concentrations for the other four wells of the treatment werc lower 
than measured initially in September 2000, The continued presence of ethene in all of the wclls 
in the treatment area shows that complete dechlorination of the chlorinated cthcncs is occurring. 
Low levels of acetylene, an abiotic degradation product from the reaction of PC€ 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 enlulsion has resulted in an increase in intermediate and final 
daughter products fiom the chlorinated ethenes in treatment area wdls MW-7, SMP-I, DMP-3, 
and DMP-4. 

In the downgradient monitoring wells sampled since March 2001, wells MW-8, MW-10. MW- 
1 1 ,  MW- 12, and MW- 13 had parent compounds PCE andor TCE. Concentrations greater than 
1,000 pg/L of chlorinated ethenes only detected in Mh--12. Since March 2001, six months after 
the first substrate injection. TCE, cDCE, tDCE, and VC concentrations have declined In IMW-12. 
The first emulsion injection appeared to ha\-e had an effcct on MW-12 based upon the increases 
in ethene, methane, and TOC. However, TCE, cDCE, and VC concentrations have changed little 
since January 2002. The availability of subsrnte (<OS 1 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 
downgradicnt wells. The very low levels of TCE and cDCE found in MW-8 had dissipated from 
April 2002 until to January 2003, but werc 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, cDCE, 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 area around MW- 13 appeared to be substrate-limited from March 200 1 until 
November 2002, the availability of substrate has increased to between 24 and 39 m g l  fiom 
January through August 2003. In December 2003, TOC was below detection limits and PC€, 
TCE, cDCE, and VC increased oker the lcvels seen in August 1003. 

In December 2003, the new recovery wells contained a mix of PCE, TCE, cDCE, tDCE, and VC 
with cDCE being the dominant compound. Ethene and ethane were not analyzed in these \vclls 
in Decen~bcr 2003. 



5.3.2 Chlorinated Ethane Results 
The analytical data for the treatment test to date provides ebidence for biode-mdation 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. 1 TCA 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-I , 
DMP- 1, SIMP-4, and DMP-4. 

Well SMP-3 has shown a 99% ( 178,000 pgiL to 2,300 pg L) reduction in the 1 TCA 
concentrations. lTCA levels in wells DMP-3, SMP-4, and DMP4 have dropped by >98 to 99.9 
percent. IDCA concentrations have dropped in SMP-1 (91%), SMP-3 (50';). DMP-3 (2%), 
SMP-4 (97%), and. DMP-4 (>97%). However, increased 1 DCA concentrations habe 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 1 DCE concentrations have been observed in wells SIMP-3 (>72%), DMP-3 
(88%) and SMP-4 (>99%), but IDCE increased in MW-14. 1DCE was not detected in August 
2000 or December 2003 in SMP-I 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 increased in other treatment 
cell wells. Based upon these results and laboratory studies currently undmvay Lvith an anaerobic 
culture derived from the Photocircuits groundwater, we believe that direct utilization of ITCA 
and IDCA 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 1 TCA degradation (Lee and Davis 2000). Alternatively, sulfides generated from the reduction 
of sulfate may be reacting abiotically with the ITCA and 1DCA (Gander et al. 2002). 

Well SMP-4 has shown decreases in the lTCA, lDCA, C.4, and ethane conccntrations over the 
thirty-fi\.e months following the first injection of the oil emulsion. There \vas a rebound in 
concentrations of these compounds between December 2000 and January 2002 in SMP-4. When 
substrate levels were elevated after the second application of S R S ~ ' ,  the 1 TCA and 1 DCA 
concentrations dropped and have remained lower than the initial levels even Lvith the low TOC 
level found in December 2003. Concentrations of 1 TCA, lDCA, and IDCE higher than initial 
levels Lvere observed in wells MW-14, MW-7 (through li8,02), and DMP-1. Howcwr, further 
degradation products CA and ethane levels are elevated in ~vells MW-14. \1W-7, S I P - 1 ,  SMP- 
3, and DLIP-3. Chloroethane can be biodegraded under aerobic and methanogenic conditions 
(Lce and Davis 2000). 

Relatively low levels of 1TCA and daughter products were found in doi\ngradisnt monitoring 
wells h4lV-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 IMW-9. In the deep well MW-10, 
concentrations of 1 DCA, 2DCA, I DCE ucre rclatively stable between Januar) 2002 and January 
2003, and CA was detected. A low lebel of 1 DCA was detected in MW-11 in January 2003. 
IDCA and ethanc concentrations have increased in MW-12 betwwn July 2001 and December 
2003. In MW- 13, 1TCA. 1 DCA, 1 DCE, and ethane conccntrations hake increased by 43 to 
24798. 



5.3.3 Other Organic Compounds Results 
Several other organic compounds were dctscted in the groundwater including acctone. methylcne 
chloride, 2-butanone, toluene, benzene, p-ethyltoluene, 1,3,5-trimethylbenzene, 2-chlorotoluene, 
4-chlorotoluene 1,2,4-trimethylbenzene, naphthalene, o-xylenc, 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 b1W- 14 and SMP-I. 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 ~ i t h  declines 
by as much as 99.8 percent in SMP-1, >99% in DMP-1. 99.7% in SMP-3. 98Y0 in DMP-3.99% 
in SMP-4, 55% in D W 4 ,  and 38% in MW-7 (throu& 1i8/03), but increased in MW-13 through 
August 2003. Methylene chloride can also be anaerobically de-mded. 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 biodegadation of toluene 
as dechlorinators are probably not involved in the biotransfonnation of toluene. 2-Chlorotoluene 
concentrations declined by 97% in SMP-4 and >98% in DMP-4, but increased in 41W-7 (through 
1/8/02) and DMP-I. 2-Chlorotoluene may be biodegraded to toluene and potentially further 
under anaerobic conditions. klTBE was first dctected at 9.0 p2L in SMP-3 in July 2001. MTBE 
was found at levels up to 125 p/L in DMP-3, SMP-1, SMP-3, and DMP-3 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 dctected in any monitoring wcll since July 1001. The 
MTRE 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-I, 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 h.lNr-13 between 
3/28/01 and 1211 6iO3, but decreased by 24% in MW-12. 4-Chlorotoluene has been found in 
MW-12. Benzene was often detected in b1 W- 12 and MW- 13. Acetone, methylens chloride, 
benzene, and n-propylbenzene have been detected in MW-13. Kone of thew compounds were 
detected in wells MW- 10 or Mi+'-1 1 in January ZOO2 or January 2003. 

In December 2003, the recovery wells contained the following compounds: PCE. TCE. cDCE, 
tDCE, VC, 1 TCA, i DCA, lDCE, CA, toluene, 2-chlorotoluene, 4-chlorotoIuene. chlorofom~, 
and chlorodifluoromethane. 

5.3.4 Sum of VO-4s 
The sum of the concentrations of all of the contaminants in each well u as 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 (88Oh). DMP-3 
(68%), SMP-4 (71%). and DMP-4 (79%). The sum of VOAs has increased by 5.5 13% 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. Lncreases in the sum of VOAs were 
also observed to a lesser degree in MW-7 (-33 through 118~01). The overall akerage of the sum 
of the volatiles has declined by 79% over the course of the pilot and full scale implcmcntation. 



This average includes the seven wells sampled on 12/16/03 and the well (4IW-7) last sampled on 
li8,'02. 

A first order de,gadation half-life of 533 days was calculated for the avcrage total volatile 
contaminants within the treatment cell. Based upon this degradation ratc, 90 pcrcent 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 h4W-10 (I%), and MW-12 (-!-lob), but increased in MW-8 (- 
10967%). MW- 1 1 (-561 7%). and MW- 13 (-22Xo4) and have remained non-detect in V W - 9 .  The 
highest concentrations of total VOAs in the rccokery wells were in well RW-1 (3,680 pg'L) 
followed by RW-2 (1,679 yg/L), RW-3 (1,172 pp'L), and RW-4 (649 pgL) .  

5.3.5 Substrate Distribution 
The total organic carbon concentrations in December 2003 within the treatment cell ranged from 
c0.51 mg'L in MW-14, SMP-3, SMP-4, and DMP-I to 74.8 mF'L in DMP-1. Well SIW-7 
contained the enlulsion in December 2003 and was not sampled. It presumably contains very 
high lebels of TOC. TOC levels were above the target levzl of 50 m d L  only in wells SMP-1 and 
DMP-I in December 2003. A substrate level of 50 mg/L TOC should provide sufficient carbon 
to support dechlorination and other elcctron accepting processes such as methano~encsis and 
sulfate-reduction. 

The substrate injections have apparently impacted TOC levels only in wells MW-12 and MW-13 
of the down,pdient wells. Downgradient wclls MW-8, MW-9. MW-10, MW-11, hlW-12, and 
MW- 13 appear to be substrate-liniitcd 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 mp'L in the treatment cell and is a minor electron acceptor. 
Nihate lvas detected in downgradient wells MW-8. MW-12, and MW-13 in December 2003. 
The predominant electron acceptor in the soundwater in December 2003 lvas sulfate with 
concenhations that ranged from 30 mdL in SIMP-1 and D41P-3 to 377 m9.L in DMP-3. Sulfatc 
concentrations have declined from the initial concentrations in September 2000 in wells MW- 14 
(96%), SMP-1 (87%), DMP-1 (99.204 from 29,600 to 226 nqgL), DMP-3 (76%), SXIP-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, SbP-3, and SMP-4, Total iron concentrations within the 
treatment cell in December 2003 ranged from 3.09 mp'L in DMP-I to 176 nlgZ in SMP4. 
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 Decembcr 2003, methanogenic 



conditions (>1,000 pglL) was detected in all wells. Methanc concentrations have increased in all 
eight monitoring wells in thc project area behveen September 2000 and Decen~ber 2003. 

Well MW-8 appears to be under aerobic conditions bascd 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-1 1. 
Well MW- I2 is under sulfate or iron-reducing conditions bascd upon the elevated iron lcvcls 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 n~g/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 n i th  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 downgradicnt wells MW-8, MW-9, MW-12, and MW-13 since the April 2002 
sampling event. The water levcls ranged behveen 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 specitic conductivity of the ground\vater within the treatment cell was high, 
between 6 and 5,890 umhoslcm. Dompadient  wells MW-8 and MW-9 had lower specific 
conductivity readings of 120 to 22 1 pmhos/cm. Downgradient wells MW- 12 and MW- 13 had 
hisher specific conductivity levels. 

Nezatibe redox potentials of 3 5  (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 lebels of contaminants found in this well. 
Although well MW-13 has higher contaminant lecels, its redox potential ranged from -10 to 300 
mV. The redox potential of MW-12 has ranged between 1 3 6  mV to 69 mV. Low (c1.0 m d L )  
dissolved oxygen reading were observed in well DIMP-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 emuls~on. Wells SMP-1, DMP-1, SMP-3, DMP-3, SMP- 
4, and DMP-4 had bromide levels of greater than 10 m d L  in June 2002. These wells generally 
had elevated TOC levels. Bromide levels increased behvccn April and June 2002 in all 
monitoring wells within the cell except Dh4P-4. The hishest bromide levels were in wells DMP- 
1. DMP-3, and SMP-4. Wells DMP-3 and S M P 4  had hizh TOC concentrations. Bromide was 
not measured after July 2002. 



6.0 DISCUSSION 

Previous studics have dcmonstratcd the anacrobic dechlorination of PCE using aquifer solids and 
water in the laboratory (Parsons et al. 1985. Scholz-Murarnatsu 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). Thcrcfore, microbial reductive dehalogenation is a 
potcntial remedial mechanism for halogcnated compounds in groundwater aquifers. 

The objective of the technology is to convert PCE and I TCA into ethene and cthanc. The 
produced ethcne is considcred to be environnientally acceptable, because ethene has not been 
associated with long-term toxicological problems and is a natural occurring plant hormone (Sinis 
et al. 1991). Furthermore, ethene is known to hrther biodegrade to carbon dioxidc undcr acrobic 
environmental conditions (Beeman ct a1 1991). 

VC has been thought to persist in anaerobic environments and to be more toxic to bacteria than 
the parent compounds (Barrio-Lage et al. 199 1 ). However, subsequent work has clearly 
established that VC is biodegraded to cthene and ethane. Thc pattern of increase and 
disappearance of cDCE and VC is supgesti\ c of microbial succession. 

Conditions continue to be favorable for acceleratcd anaerobic biodegadation of the chlorinated 
solbents at the Photocircuits sitc based upon the following positive results froni the treatment cell 
to date including: 

decreases in the parent conlpound concentrations observed in many wells. particularly thc 
large drops in thc I'TCA and 1 DCA concentrations in wells SMP-3 and DMP-3 
increases in the daughter products including final products ethene and ethane in many of the 
wells. 
good distribution of substrate and its consuniption 
prevalence of reducing conditions based upon thc removal of sulfatc and the production of 
dissolvcd iron and methanc 

Thcrc have bcen twelvc groundwater sampling events during the course of the study. As of 
Deccrnber 2003, the average total volatile contaminant concentrations within the treatnicnt cell 
haw dtcrensed by 799%. 

During the treatment period of 39 months, Xve havc successfully demonstrated that the addition 
of a food grade carbon source will cnhance the extent and rate of chlorinatcd solvent 
biodegradation at this site as indicated by the following observations: 

Total contaminant oonccntrations have decreased by an a\ eragc 7991. 
Thc average concentrations of the parent compound I , ] ,  1 -trichloroethanc has decreased 
by 98%. 
PC€, TCE, cDCE, and VC were not detected in well DMP-4 in Dccember 2003. 
Two monitoring wells (MW-7 and 4W-14)  have shown increased total volatile 
concentrations since Septcrnber I ,  2000 by 33 to 5,5 1494. Well IMW-7 could not be 
sanipled in sincc January 2002 due to the prcsence of eniulsion and thc percent change 



calculations are from Septcniber 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 4t28i03, total VOC concentrations decreas<d by 57% in MW-14. Since first 
monitored in May 1999, wcll D R I P 4  has shown an decrease in total volatiles from 1.636 
to 560 pg/L. 

it is difficult to determine the total contaminant mass present 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 $ (a triangular area 92 feet by 137 feet with a contaminated interval below the water 
table from 10 to 60 feet below ground surface). 

Plcase note that the goal of this study has heen to gather sufficient data to deternine 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 Systcnis, Inc. estimates that 
based upon thc 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 probability that chlorinated solvents will migrate off-site. 



7.0 CONCLUSIONS 

Although the study is an on-going pro_mm, there is now sufficient data to facilitate a comparison 
of the project to date results lsith 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 intcrmediate and final daughter products from the chlorinated ethencs and 
ethanes have been observed in all of the primary monitoring w-ells. 

Degradation rates for the total VOCs arc as high as 160 p@L per day in higher concentration 
areas. In areas with lower tot31 volatile concentrations, degradation rates range from 1.8 to 24.8 
pg/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 de,sradation half-life of 533 days was calculated for the average total volatile 
contaminants within the tream~ent cell. This average includes the wells sampled on 12/161'03 and 
the well MW-7 last sampled on 1/8/02. Based upon this de-mdation ratc, 90% of the total 
contaminants should be removed within 48 months. 

Determine if the food grade carbon source can be adequatelv 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 lev& after system start up ranged from 39 m d L  to 23,500 n1dL. 
TOC levels declined from the beginn~ng of the treatment in most wells as the emulsified oil was 
utilized. TOC le1 els rose in all wells in the trcatment cell after the second injection of the 
en~ulsion and ranged from 132 to 1,360 mg/L in Aueust 2003. In December, 2003, TOC levels 
had fallen below the desired level of 50 m d L  in six of the eight wells in the trcatment cell. 
Although it is not possible to do a mass balance because of site conditions, evidence of primary 
contaminant reduction combined with increases in intcrmediate 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 fiame. As a consequcnce. it appears that biorcmediation will 
be the primary treatment technology for contaminant destruction at this site. 



The one unexplained observation is the increase in contaminant concentrations in MW-14 and 
h4W-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 bc 
contributing to the increase; or 2) contaminated goundwater 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 \C'ells Percent Change Between 3/28/01 and l/IJ/03 

Compound JIW-8 J1W-9 >IW-LO 1 -  >IW-I2 JIW-I3 
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 lIIJ/2003 1/11/2003 1/14/2003 12/16/2003 12/l6/2003 
.-\cetonc 0 0 0 0 O 

\!ethylene Chloride U U O I) 0 

Tolwne 0 0 0 >-3 I1 

1-Chlorotolucne 0 O U 24 -4 

Sun1 VO.45 (w o gases) - 10967 1 >-5617 44 -228 

Jlethane r - 2 0  20 -8 1067 
Iron -196 -129 -698 
Sulfate - 7 -. ?i 32 
TOC >9U 9 8 r 9  
PC E 0 -,72 0 0 -830 

TCE -2067 30 >-5722 5 3 -575 

cDCE 4 6 5 6 7  6 :,-W56 8 2  -155 
t K E  0 U 0 -. 5 5  -483 
LC' U 1 x 2  0 8  2  -677 

Ethene 0 36 0 

ITCA 0 0 0 0 -43 

l DCA 0 X ,-2420 -163 -138 

l DCE U -16 0 7 0 -247 

C .A 0 r-2655 U 0 0 

Ethane 0 >2 8 -245 



'I'al~le 6.  Summary of Changer in Cmccntrntions of Chloroetl~enes, Cl~loroethanes, Llectron Acceptors 
Klcctron IIon~w hv Well 

htW-7 

SMP-I 

l )MP-l  

SMP-1 

DMP-1 

SMP4 

stahle. 
flhcne generally preilon~~nanl pro~llwl. 1111 A and l ' A  111'> ( 'A nllajilr p r ~ r l ~ ~ i t .  
T( I. up shphtly. c I# ' l i  and V(' dotw I.:lhi~ne prtdtlced 
hy K2 and 71'h f'rrlm slant u f  piht. 
tl)('l: up sliphlly. No1 am~pied stnco 
1/02 hrt.al~\c ui' t n~ds~on .  

c[)( I:, tlX'l:, and V ( '  cr~nccnlralions IIX'A up Z4ir1',i, ( ' A  r h n  h) W"i,. 
~np Ilmn start o i  pilot, ~III  elhcne illllc ctliarv ~letcc.lctl 

p re~f~~n l i tue l  pr~11hnc.1 

1 . o ~  Ie\eI IIEII)('I: dctecle~l 12'03, hut IT( A d ~ w n  hy 1J71!C. l I ) ( t \  chwn 
V( ini'rcas~ng a h  ,l~hstr~tu linrnrztl by?':,,, and I IKl: dtwn h) X W L  t A 
tilhenc lndlor pnxlucv. ~lec~edsed hy 27?, l~lhrnr. up. 

Slllihle i~icrcasctl l i imi 69 lo YJY TO(' hid iallcn lo  1 7 nng/l. in 
I I 7 0 i 0 1/02. I:nxnls~on fi~md llwrraitel. 

~ ~ ~ c t h i ~ n c  aml iron I I ~  grc.11ly 

Sulfate ~lccredsed hy 7h1ih. Mclhme TO( mcrcdse~l l i~ 34') mg'l  afier 
lip, ~III  l r m  decredb~ng. ~ i . c m l  ernlllsiun mjecuon. hut bil:. 

I;lllen~ hAnv tarpel lu I 9  l n g t  III 
I)ecernha 2003. 

SIIIIBI~ ~ l cc r c~s rd  111 178 rnp.'l. in Il igh te\t.ls of TO(' (3.hXII rng'l. 
[)teemher 21101, rnclhane dn111 iron 111t1nd on l0!2;02) and here 
increased greatly. c le\dcd unfll Ileccmher 200.3 a.hr.1 




