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Page 3 of 15Page:

Lab Proj #:

Client Proj #:

Client Proj Name:

Report Date:

P0803069

03/18/08

Wayland

Wayland

Contact:

Address:

Client Name:

399 Boyleston Street

ERM

Jason Flattery

6th Floor

Boston, MA 02116

Lab Sample # ReceivedSampled Date/TimeMatrixSample Description

P0803069-02 07 Mar. 08  10:2306 Mar. 08  12:00WaterMW-261S-20080306-01

Analyte(s) Result PQL Units Method # Analysis Date By

RiskAnalysis

Ethane rw3/17/08AM20GAX0.025N ug/L<0.025

Ethene rw3/17/08AM20GAX0.025N ug/L0.100

Methane rw3/17/08AM20GAX0.100N ug/L0.270

N - NELAC certified analysis



Page 5 of 15Page:

Lab Proj #:

Client Proj #:

Client Proj Name:

Report Date:

P0803069

03/18/08

Wayland

Wayland

Contact:

Address:

Client Name:

399 Boyleston Street

ERM

Jason Flattery

6th Floor

Boston, MA 02116

Lab Sample # ReceivedSampled Date/TimeMatrixSample Description

P0803069-04 07 Mar. 08  10:2306 Mar. 08   9:45WaterMW-265M-20080306-01

Analyte(s) Result PQL Units Method # Analysis Date By

RiskAnalysis

Ethane rw3/17/08AM20GAX0.025N ug/L<0.025

Ethene rw3/17/08AM20GAX0.025N ug/L1.800

Methane rw3/17/08AM20GAX0.100N ug/L4.700

N - NELAC certified analysis
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Lab Proj #:

Client Proj #:

Client Proj Name:

Report Date:

P0803069

03/18/08

Wayland

Wayland

Contact:

Address:

Client Name:

399 Boyleston Street

ERM

Jason Flattery

6th Floor

Boston, MA 02116

Lab Sample # ReceivedSampled Date/TimeMatrixSample Description

P0803069-05 07 Mar. 08  10:2306 Mar. 08  13:45WaterMW-266MA-20080306-01

Analyte(s) Result PQL Units Method # Analysis Date By

RiskAnalysis

Ethane rw3/17/08AM20GAX0.025N ug/L<0.025

Ethene rw3/17/08AM20GAX0.025N ug/L0.034

Methane rw3/17/08AM20GAX0.100N ug/L19.000

N - NELAC certified analysis
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Lab Proj #:

Client Proj #:

Client Proj Name:

Report Date:

P0803069

03/18/08

Wayland

Wayland

Contact:

Address:

Client Name:

399 Boyleston Street

ERM

Jason Flattery

6th Floor

Boston, MA 02116

Lab Sample # ReceivedSampled Date/TimeMatrixSample Description

P0803069-06 07 Mar. 08  10:2306 Mar. 08  15:25WaterMW-266MB-20080306-01

Analyte(s) Result PQL Units Method # Analysis Date By

RiskAnalysis

Ethane rw3/17/08AM20GAX0.025N ug/L<0.025

Ethene rw3/17/08AM20GAX0.025N ug/L0.370

Methane rw3/17/08AM20GAX0.100N ug/L4.500

N - NELAC certified analysis
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Lab Proj #:

Client Proj #:

Client Proj Name:

Report Date:

P0803069

03/18/08

Wayland

Wayland

Contact:

Address:

Client Name:

399 Boyleston Street

ERM

Jason Flattery

6th Floor

Boston, MA 02116

Lab Sample # ReceivedSampled Date/TimeMatrixSample Description

P0803069-07 07 Mar. 08  10:2306 Mar. 08  10:00WaterMW-267S-20080306-01

Analyte(s) Result PQL Units Method # Analysis Date By

RiskAnalysis

Ethane rw3/17/08AM20GAX0.025N ug/L<0.025

Ethene rw3/17/08AM20GAX0.025N ug/L0.680

Methane rw3/17/08AM20GAX0.100N ug/L440.000

N - NELAC certified analysis
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Lab Proj #:

Client Proj #:

Client Proj Name:

Report Date:

P0803069

03/18/08

Wayland

Wayland

Contact:

Address:

Client Name:

399 Boyleston Street

ERM

Jason Flattery

6th Floor

Boston, MA 02116

Lab Sample # ReceivedSampled Date/TimeMatrixSample Description

P0803069-08 07 Mar. 08  10:2306 Mar. 08  11:20WaterMW-267M-20080306-01

Analyte(s) Result PQL Units Method # Analysis Date By

RiskAnalysis

Ethane rw3/17/08AM20GAX0.025N ug/L0.028

Ethene rw3/17/08AM20GAX0.025N ug/L0.490

Methane rw3/17/08AM20GAX0.100N ug/L59.000

N - NELAC certified analysis
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Lab Proj #:

Client Proj #:

Client Proj Name:

Report Date:

P0803069

03/18/08

Wayland

Wayland

Contact:

Address:

Client Name:

399 Boyleston Street

ERM

Jason Flattery

6th Floor

Boston, MA 02116

Lab Sample # ReceivedSampled Date/TimeMatrixSample Description

P0803069-09 07 Mar. 08  10:2306 Mar. 08  11:45WaterMW-268M-20080306-01

Analyte(s) Result PQL Units Method # Analysis Date By

RiskAnalysis

Ethane rw3/17/08AM20GAX0.025N ug/L<0.025

Ethene rw3/17/08AM20GAX0.025N ug/L1.800

Methane rw3/17/08AM20GAX0.100N ug/L37.000

N - NELAC certified analysis
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Lab Proj #:

Client Proj #:

Client Proj Name:

Report Date:

P0803069

03/18/08

Wayland

Wayland

Contact:

Address:

Client Name:

399 Boyleston Street

ERM

Jason Flattery

6th Floor

Boston, MA 02116

Lab Sample # ReceivedSampled Date/TimeMatrixSample Description

P0803069-10 07 Mar. 08  10:2306 Mar. 08  12:30WaterMW-268D-20080306-01

Analyte(s) Result PQL Units Method # Analysis Date By

RiskAnalysis

Ethane rw3/17/08AM20GAX0.025N ug/L<0.025

Ethene rw3/17/08AM20GAX0.025N ug/L<0.025

Methane rw3/17/08AM20GAX0.100N ug/L23.000

N - NELAC certified analysis
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Lab Proj #:

Client Proj #:

Client Proj Name:

Report Date:

P0803069

03/18/08

Wayland

Wayland

Contact:

Address:

Client Name:

399 Boyleston Street

ERM

Jason Flattery

6th Floor

Boston, MA 02116

Lab Sample # ReceivedSampled Date/TimeMatrixSample Description

P0803069-11 07 Mar. 08  10:2306 Mar. 08  16:30WaterMW-551-20080306-01

Analyte(s) Result PQL Units Method # Analysis Date By

RiskAnalysis

Ethane mm3/17/08AM20GAX0.025N ug/L<0.025

Ethene mm3/17/08AM20GAX0.025N ug/L<0.025

Methane mm3/17/08AM20GAX0.100N ug/L1.600

N - NELAC certified analysis
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Lab Proj #:

Client Proj #:

Client Proj Name:

Report Date:

P0803069

03/18/08

Wayland

Wayland

Contact:

Address:

Client Name:

399 Boyleston Street

ERM

Jason Flattery

6th Floor

Boston, MA 02116

Lab Sample # ReceivedSampled Date/TimeMatrixSample Description

P0803069-12 07 Mar. 08  10:2306 Mar. 08  14:42WaterMW552-20080306-01

Analyte(s) Result PQL Units Method # Analysis Date By

RiskAnalysis

Ethane mm3/17/08AM20GAX0.025N ug/L<0.025

Ethene mm3/17/08AM20GAX0.025N ug/L0.300

Methane mm3/17/08AM20GAX0.100N ug/L27.000

N - NELAC certified analysis
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Lab Proj #:

Client Proj #:

Client Proj Name:

Report Date:

P0803069

03/18/08

Wayland

Wayland

Contact:

Address:

Client Name:

399 Boyleston Street

ERM

Jason Flattery

6th Floor

Boston, MA 02116

Lab Sample # ReceivedSampled Date/TimeMatrixSample Description

P0803069-13 07 Mar. 08  10:2306 Mar. 08  16:41WaterMW-553-20080306-01

Analyte(s) Result PQL Units Method # Analysis Date By

RiskAnalysis

Ethane mm3/17/08AM20GAX0.025N ug/L<0.025

Ethene mm3/17/08AM20GAX0.025N ug/L0.170

Methane mm3/17/08AM20GAX0.100N ug/L0.940

N - NELAC certified analysis
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Lab Proj #:

Client Proj #:

Client Proj Name:

Report Date:

P0803069

03/18/08

Wayland

Wayland

Contact:

Address:

Client Name:

399 Boyleston Street

ERM

Jason Flattery

6th Floor

Boston, MA 02116

Lab Sample # ReceivedSampled Date/TimeMatrixSample Description

P0803069-14 07 Mar. 08  10:2306 Mar. 08   0:00WaterDUP-001-20080306-01

Analyte(s) Result PQL Units Method # Analysis Date By

RiskAnalysis

Ethane mm3/17/08AM20GAX0.025N ug/L<0.025

Ethene mm3/17/08AM20GAX0.025N ug/L1.600

Methane mm3/17/08AM20GAX0.100N ug/L32.000

N - NELAC certified analysis



Customer:  Jason Flattery, ERM SiREM Reference:  S-1251

Project:  Raytheon Wayland Report Issued:  25-Mar-08

Customer Reference:  0079387 Data Files:  

QPCR-0325/QPCR check-gel-0232

Table 1:  Test Results

Customer             
Sample ID

SiREM 
Sample ID

Sample 
Collection 

Date

Sample 
Matrix Percent  Dhc A

Dehalococcoides 
Enumeration B

MW-261S-20080306-01 DHC-3788 6-Mar-08 Groundwater NA(1) ND(2)

MW-265M-20080306-01 DHC-3790 6-Mar-08 Groundwater NA(1) ND(2)

MW-266Ma-20080306-01 DHC-3791 6-Mar-08 Groundwater 0.0003-0.001% 3 x 103/liter(3)

MW-266Mb-20080306-01 DHC-3792 6-Mar-08 Groundwater NA(1) ND(2)

MW-267S-20080306-01 DHC-3793 6-Mar-08 Groundwater NA(1) ND(2,4)

MW-267M-20080306-01 DHC-3794 6-Mar-08 Groundwater NA(1) ND(2,4)

MW-268M-20080306-01 DHC-3795 6-Mar-08 Groundwater NA(1) ND(2,4)

MW-268D-20080306-01 DHC-3796 6-Mar-08 Groundwater 0.01-0.04% 6 x 104/liter

MW-551-20080306-01 DHC-3797 6-Mar-08 Groundwater NA(1) ND(2)

MW-552-20080306-01 DHC-3798 6-Mar-08 Groundwater NA(1) ND(2,4)

MW-553-20080306-01 DHC-3799 6-Mar-08 Groundwater NA(1) ND(2)

DUP-001-20080306-01 DHC-3800 6-Mar-08 Groundwater NA(1) ND(2,4)

Certificate of Analysis: Quantitative Gene-Trac Dehalococcoides  Assay

DHC-UP-0437/0437
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Notes:

NA = not applicable
ND= not detected

2Not detected. The quantitation limit is 4 x 10 3/liter. 

Analyst:  _________________ Approved:    ___________________
                Jennifer Wilkinson Ximena Druar, B.Sc.
                Biotechnology Technologist                                 Molecular Biology Coordinator

4Sample inhibited testing; this increases the probability that test result is a false negative.

3Dehalococcoides  DNA detected but below sample specific quantitation limit. The sample specific quantitation limit 
is 4 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides Test 
Results. 

A Percent Dehalococcoides (Dhc) in microbial population.  This value is calculated by dividing the number of Dhc 
16S ribosomal ribonucleic acid (rRNA) gene copies by the total number of bacteria as estimated by the mass of 
DNA extracted from the sample. 

Certificate of Analysis: Quantitative Gene-Trac Dehalococcoides  Assay

BBased on quantification of Dhc 16S rRNA gene copies.  Dhc are generally reported to contain one 16S rRNA gene 
copy per cell; therefore, this number is often interpreted to represent the number of Dhc cells present in the sample.  

1Not applicable as Dehalococcoides  not detected.
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Customer:  Jason Flattery, ERM SiREM Reference:  S-1251

Project:  Raytheon Wayland Report Issued:  25-Mar-08

Customer Reference:  0079387 Data Files:  

Table 1:  Test Results

Customer             
Sample ID

SiREM 
Sample ID

Sample 
Collection 

Date

Sample 
Matrix

Percent  
vcrA A

Vinyl Chloride 
Reductase (vcrA )

Gene Copies

MW-266Ma-20080306-01 VCR-0781 6-Mar-08 Groundwater NA(1) ND(2)

MW-268D-20080306-01 VCR-0782 6-Mar-08 Groundwater NA(1) ND(2)

Notes:

NA = not applicable
ND= not detected

Analyst: __________________ Approved: ______________________
               Jennifer Wilkinson Ximena Druar, B.Sc.
               Biotechnology Technologist                                 Molecular Biology Coordinator

1Not applicable as vcrA not detected.
2Not detected. The sample specific quantitation limit is 4 x 103/liter.  

(vcrA ) Assay
Certificate of Analysis: Gene-Trac-VC, Vinyl Chloride Reductase Assay 

A Percent vcrA  in microbial population.  This value is calculated by dividing the number of vinyl chloride reductase A 
(vcrA)  gene copies quantified by the total number of bacteria estimated to be in the sample based on the mass of 
DNA extracted from the sample. Range represents normal variation in enumeration of vcrA .

VC-QPCR-0119
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Table 2.1: Detailed Test Parameters, Gene-Trac Test Reference S-1251

Customer Sample ID MW-261S-20080306-01 MW-265M-20080306-01 MW-266Ma-20080306-01 MW-266Mb-20080306-01

SiREM Test ID DHC-3788 DHC-3790 DHC-3791/VCR-0781 DHC-3792

Date Received 7-Mar-08 7-Mar-08 7-Mar-08 7-Mar-08

Sample Temperature 8.5 ˚C 8.5 ˚C 8.5 ˚C 8.5 ˚C

Volume Used for DNA Extraction 500 mL 500 mL 500 mL 500 mL

DNA Extraction Date 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08

DNA Concentration in Sample  
(extractable)  2665 ng/L 1324 ng/L 2505 ng/L 2612 ng/L

Extracted DNA Quality Test 
(universal PCR primers) ND ND ND ND

Secondary DNA Purification R R R R

DNA  Repurification Date  24-Mar-08 24-Mar-08 24-Mar-08 24-Mar-08

Extracted DNA Quality Test                 
(after repurification) Passed Passed Passed Passed

Dhc qPCR Analysis Date 24-Mar-08 24-Mar-08 24-Mar-08 24-Mar-08

vcrA qPCR Analysis Date NA NA 25-Mar-08 NA

qPCR Controls (see Table 3) Passed Passed Passed Passed

Comments  - -  - -  - -  - -

Notes:
Refer to Table 3 & 4 for detailed results of control                 PCR = polymerase chain reaction ng/L = nanograms per liter
NR = not required                qPCR = quantitative PCR mL = milliliters
ND = not detected                Dhc = Dehalococcoides DNA = Deoxyribonucleic acid 
°C = degrees Celsius
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Table 2.2: Detailed Test Parameters, Gene-Trac Test Reference S-1251

Customer Sample ID MW-267S-20080306-01 MW-267M-20080306-01 MW-268M-20080306-01 MW-268D-20080306-01

SiREM Test ID DHC-3793 DHC-3794 DHC-3795 DHC-3796/VCR-0782

Date Received 7-Mar-08 7-Mar-08 7-Mar-08 7-Mar-08

Sample Temperature 8.5 ˚C 8.5 ˚C 8.5 ˚C 8.5 ˚C

Volume Used for DNA Extraction 500 mL 500 mL 500 mL 500 mL

DNA Extraction Date 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08

DNA Concentration in Sample  
(extractable)  1547 ng/L 1497 ng/L 1582 ng/L 863 ng/L

Extracted DNA Quality Test 
(universal PCR primers) ND ND ND ND

Secondary DNA Purification R R R R

DNA  Repurification Date  24-Mar-08 24-Mar-08 24-Mar-08 24-Mar-08

Extracted DNA Quality Test                 
(after repurification) ND ND ND Passed

Dhc qPCR Analysis Date 24-Mar-08 24-Mar-08 24-Mar-08 24-Mar-08

vcrA qPCR Analysis Date NA NA NA 25-Mar-08

qPCR Controls (see Table 3) Passed Passed Passed Passed

Comments  - -  - -  - -

Notes:
Refer to Table 3 & 4 for detailed results of control                 PCR = polymerase chain reaction ng/L = nanograms per liter
NR = not required                qPCR = quantitative PCR mL = milliliters
ND = not detected                Dhc = Dehalococcoides DNA = Deoxyribonucleic acid 
°C = degrees Celsius
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Table 2.3: Detailed Test Parameters, Gene-Trac Test Reference S-1251

Customer Sample ID MW-551-20080306-01 MW-552-20080306-01 MW-553-20080306-01 DUP-001-20080306-01

SiREM Test ID DHC-3797 DHC-3798 DHC-3799 DHC-3800

Date Received 7-Mar-08 7-Mar-08 7-Mar-08 7-Mar-08

Sample Temperature 8.5 ˚C 8.5 ˚C 8.5 ˚C 8.5 ˚C

Volume Used for DNA Extraction 500 mL 500 mL 500 mL 500 mL

DNA Extraction Date 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08

DNA Concentration in Sample  
(extractable)  911 ng/L 1147 ng/L 953 ng/L 936 ng/L

Extracted DNA Quality Test 
(universal PCR primers) ND ND ND ND

Secondary DNA Purification R R R R

DNA  Repurification Date  24-Mar-08 24-Mar-08 24-Mar-08 24-Mar-08

Extracted DNA Quality Test                 
(after repurification) Passed ND Passed ND

Dhc qPCR Analysis Date 24-Mar-08 24-Mar-08 24-Mar-08 24-Mar-08

vcrA qPCR Analysis Date NA NA NA NA

qPCR Controls (see Table 3) Passed Passed Passed Passed

Comments  - -  - -  - -

Notes:
Refer to Table 3 & 4 for detailed results of control                 PCR = polymerase chain reaction ng/L = nanograms per liter
NR = not required                qPCR = quantitative PCR mL = milliliters
ND = not detected                Dhc = Dehalococcoides DNA = Deoxyribonucleic acid 
°C = degrees Celsius
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Table 3: Gene-Trac-DHC Experimental Control Results, Gene-Trac Test Reference S-1251

Laboratory Control Analysis Date Control Description
Spiked              

Dhc 16S rRNA Gene 
Copies per Reaction

Recovered            
Dhc 16S rRNA Gene 
Copies per Reaction

Comments

Positive Control                
Low Concentration 24-Mar-08

qPCR with cloned Dhc gene 
(9.13 x 105 copies) 9.13 x 105 1.33 x 106 Normal1

Positive Control                
High Concentration 24-Mar-08

qPCR with cloned Dhc gene 
(9.13 x 107 copies) 9.13 x 107 9.05 x 107 Normal1

DNA Extraction Blank 24-Mar-08 DNA extraction sterile water 
(DB-0737) 0 ND Normal

Negative Control 24-Mar-08 Tris Reagent Blank 0 ND Normal

Notes:
1 Within defined limits of +/- 50%
Dhc = Dehalococcoides
DNA = Deoxyribonucleic acid 
NA = not applicable
ND = not detected
qPCR = quantitative PCR
16S rRNA = 16S ribosomal ribonucleic acid
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Table 4: Gene-Trac-VC Experimental Control Results, Gene-Trac Test Reference S-1251

Laboratory Control Analysis Date Control Description
Spiked vcrA 

reductase Gene 
Copies per Reaction

Recovered            
vcrA  reductase Gene 
Copies per Reaction

Comments

Positive Control                
Low Concentration 25-Mar-08

qPCR with cloned vinyl 
chloride dehalogenase gene 

(1.41 x 105 copies)
1.41 x 105 1.36 x 105 Normal1

Positive Control                
High Concentration 25-Mar-08

qPCR with cloned vinyl 
chloride dehalogenase gene 

(1.41 x 107 copies)
1.41 x 107 1.34 x 107 Normal1

DNA Extraction Blank 25-Mar-08 DNA extraction sterile water 
(DB-0737) 0 ND Normal

Negative Control 25-Mar-08 Tris Reagent Blank 0 ND Normal

Notes:
NA = not applicable
ND = not detected
1 Within defined limits of +/- 50%
qPCR = quantitative PCR
Dhc = Dehalococcoides
DNA = Deoxyribonucleic acid 
16S rRNA = 16S ribosomal ribonucleic acid
vcrA  = vinyl chloride reductase
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