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DATA VERIFICATION REPORT – Stage 2B 

April 28, 2022 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: Katahdin Analytical Services – Scarborough ME  

Laboratory submittal: S08943 

Sample date: 2021-12-29 

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-28 

Number of Samples: 8 

Sample Matrices: Groundwater 

Test Categories:  METALS, ALKALINITY, NITRATE, SULFATE, CHLORIDE, TOC, COD, BOD, TSS 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues required the addition of qualifier flags: 

No qualifications were added to the submittal. 

The following QC exceptions or sample integrity issues DID NOT result in qualification of field sample results: 

BLANKS – method/calibration/field blanks had detections BELOW the Reporting Limit (RL) as noted 

below. Client sample results were either non-detect for these analytes or had concentrations greater than 5X 

the method blank levels so qualification of client sample results was not required: 

CHLORIDE – Method blank QC batch WG312905. 

ALKALINITY – Method blank QC batch WG312546. 

Calibration Verifications, Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD 

Recovery, MS/MSD Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed 

as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The EPA National Functional Guidelines for validating organic and inorganic data 

were used as guidance when addressing out of control QC results and the associated data qualifiers. 

Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. 

Data was not received in an electronic format that could be loaded into the CADENA CLMS database so is not 

available electronically only as reported in this deliverable. Refer to the attached table of analytical results that have 

been qualified during verification. 

The definitions of the qualifiers used for this data package are defined in the analytical report. Project specific valid 

qualifiers are defined in the table below. 



Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia 

Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 



Project Required Valid Qualifiers

Valid 

Qualifiers 
Description 

UJ 

The analyte / compound was not detected above the reported sample Quantitation limit. However, 
the Quantitation limit is considered to be approximate due to associated quality assurance results 
and may or may not represent the actual limit of Quantitation to accurately and precisely report 
the analyte in the sample. 

 

 

J 

Indicates an estimated value. This flag is used either when estimating a concentration for a 

tentatively identified compound or when the data indicates the presence of an analyte / compound 

but the result is less than the sample Quantitation limit, but greater than zero. The flag is also used 

in data validation to indicate a reported value should be considered estimated due to associated 

quality assurance deficiencies. 

  

X 
Indicates the value is considered to be unusable. 

U Indicates that the analyte / compound was analyzed for, but not detected OR was considered to be 
non-detect due to sample concentration being less than 5X (10X for common lab contaminants)
the concentration detected in associated method blanks or field blanks. 
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DATA VERIFICATION REPORT – Stage 2B 

April 29, 2022 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: Katahdin Analytical Services – Scarborough ME  

Laboratory submittal: SO8173 (see validation report R2200582 for DOC qualifications - subcontracted)
Sample date: 2021-11-22, 11-23 

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-29 

Number of Samples: 20 

Sample Matrices: Groundwater 

Test Categories:  METALS, ALKALINITY, NITRATE, SULFATE, CHLORIDE, DTOC, BOD, TDS 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues required the addition of qualifier flags: 

MSD - MS and/or MSD recovery outliers or the MS/MSD RPD were outliers with the recovery biased LOW 

for these analytes. Results for the client sample spiked only should be considered estimated and qualified 

with a J flag if detected and UJ flags if non-detect for these analytes: 

NITRATE – sample -003 – UJ flag (result also qualified non-detect based on method blank detection noted 

below). 

LCS - LCS and/or LCSD recovery outliers or the LCS/LCSD RPD were outliers with the recovery biased 

LOW for these analytes. Results for the client samples that were included in this QC batch should be 

considered estimated and qualified with a J flag if detected and UJ flags if non-detect for these analytes: 

NITRATE – QC batch WG311079 – UJ flags – all samples (all results also qualified non-detect based on 

method blank detections noted below). 

MBK - METHOD BLANKS had detections BELOW the Reporting Limit (RL) for the following parameters.  

The listed client sample results had concentrations LESS than 5X the method blank levels so client sample 

results reported below the RL are considered non-detect at the RL and qualified with U flags and results 

greater than the RL are non-detect at the sample concentration reported and qualified with U flags : 

NITRATE – QC batch WG311079 – UJ flags – all samples (all results also qualified estimated based on LCS 

recovery outlier noted above). 

SULFATE – QC batch WG311079 – U flag – sample -009. 

MSD - MS and/or MSD recovery outliers or the MS/MSD RPD were outliers with the recovery biased HIGH 

for these analytes. Results for the client sample spiked only should be considered estimated and qualified 

with a J flag if detected (non-detect results do not require qualification): 

METALS sample -003 – J flags – MAGNESIUM, MANGANESE, POTASSIUM, SODIUM. 

METALS sample -008 – J flag – MANGANESE. 



The following QC exceptions or sample integrity issues DID NOT result in qualification of field sample results: 

 

BLANKS – method/calibration/field blanks had detections BELOW the Reporting Limit (RL) as noted 

below. Client sample results were either non-detect for these analytes or had concentrations greater than 5X 

the method blank levels so qualification of client sample results was not required: 

ALKALINITY – Method blank – ALL QC batches. 

CHLORIDE Method blank QC batch WG311443. 

SULFATE Method blank QC batch WG311443. 

METALS – Method blank QC batches OK29ICW1, OK29ICW2 – Iron. 

 

MS/MSD spike concentrations were less than 4X the original sample concentration for the following analytes 

in the client sample noted so MS/MSD percent recoveries are not considered to be statistically reliable and 

were not used to qualify client sample results: 

METALS sample -004 – iron. 

METALS sample -003 – calcium, iron. 

METALS sample -008 – arsenic, iron. 

METALS sample -008 PDS – iron. 

 

 

 

Calibration Verifications, Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD 

Recovery, MS/MSD Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed 

as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The EPA National Functional Guidelines for validating organic and inorganic data 

were used as guidance when addressing out of control QC results and the associated data qualifiers. 

Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. 

Data was not received in an electronic format that could be loaded into the CADENA CLMS database so is not 

available electronically only as reported in this deliverable. Refer to the attached table of analytical results that have 

been qualified during verification. 

The definitions of the qualifiers used for this data package are defined in the analytical report. Project specific valid 

qualifiers are defined in the table below. 

Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia 

Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 



Project Required Valid Qualifiers

Valid 

Qualifiers 
Description 

UJ 

The analyte / compound was not detected above the reported sample Quantitation limit. However, 
the Quantitation limit is considered to be approximate due to associated quality assurance results 
and may or may not represent the actual limit of Quantitation to accurately and precisely report 
the analyte in the sample. 

 

 

J 

Indicates an estimated value. This flag is used either when estimating a concentration for a 

tentatively identified compound or when the data indicates the presence of an analyte / compound 

but the result is less than the sample Quantitation limit, but greater than zero. The flag is also used 

in data validation to indicate a reported value should be considered estimated due to associated 

quality assurance deficiencies. 

  

X 
Indicates the value is considered to be unusable. 

U Indicates that the analyte / compound was analyzed for, but not detected OR was considered to be 
non-detect due to sample concentration being less than 5X (10X for common lab contaminants)
the concentration detected in associated method blanks or field blanks. 
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Sample Name:

Lab Sample ID:

Sample Date:

Report Valid Report Valid Report Valid Report Valid Report Valid

Limit Qualifier Limit Qualifier Limit Qualifier Limit Qualifier Limit Qualifier

Magnesium 7439-95-4 6260 100 ug/l J

Manganese 7439-96-5 1280 5 ug/l J 1750 5 ug/l J

Potassium 7440-09-7 9840 1000 ug/l J

Sodium 7440-23-5 14700 1000 ug/l J

Sulfate 14808-79-8

Nitrate as N 14797-55-8 ND 0.058 mg/l UJ ND 0.23 mg/l UJ ND 0.06 mg/l UJ ND 0.05 mg/l UJ

MW-21-4D-FF-EVENT#2

SO8173-008

11/22/21

Result Units

Qualified Results Summary

CADENA Project ID: E205550

Laboratory: Katahdin - Scarborough

Laboratory Submittal: SO8173

Analyte Cas No. Result Units

General Chemistry

MW-21-4S-EVENT#2

SO8173-3DLY

11/22/21

Result Units

SHM-10-06-EVENT #2

SO8173-1DLY

MW-21-4D-EVENT#2

SO8173-7DLY

11/22/21

Result Units

SW9060A

11/22/21

Metals

SW6010C

MW-21-3D-EVENT#2

SO8173-5DLY

11/22/21

Result Units



Sample Name:

Lab Sample ID:

Sample Date:

Magnesium 7439-95-4

Manganese 7439-96-5

Potassium 7440-09-7

Sodium 7440-23-5

Sulfate 14808-79-8

Nitrate as N 14797-55-8

Qualified Results Summary

CADENA Project ID: E205550

Laboratory: Katahdin - Scarborough

Laboratory Submittal: SO8173

Analyte Cas No.

General Chemistry

SW9060A

Metals

SW6010C

Report Valid Report Valid Report Valid Report Valid Report Valid

Limit Qualifier Limit Qualifier Limit Qualifier Limit Qualifier Limit Qualifier

ND 6.4 mg/l U 

ND 0.05 mg/l UJ ND 0.053 mg/l UJ ND 0.06 mg/l UJ ND 0.15 mg/l UJ ND 0.16 mg/l UJ

MW-21-2D-EVENT#2

SO8173-11DLY

11/22/21

Result Units

MW-21-1S-EVENT#2

SO8173-15DLY

11/23/2021

Result Units

MW-21-3S-EVENT#2

SO8173-9DLY

11/22/21

Result Units

MW-21-2S-EVENT#2

SO8173-13DLY

11/23/2021

Result Units

MW-21-1S-EVENT#2-DUP

SO8173-17DLY

11/23/2021

Result Units



Sample Name:

Lab Sample ID:

Sample Date:

Magnesium 7439-95-4

Manganese 7439-96-5

Potassium 7440-09-7

Sodium 7440-23-5

Sulfate 14808-79-8

Nitrate as N 14797-55-8

Qualified Results Summary

CADENA Project ID: E205550

Laboratory: Katahdin - Scarborough

Laboratory Submittal: SO8173

Analyte Cas No.

General Chemistry

SW9060A

Metals

SW6010C

Report Valid

Limit Qualifier

ND 0.056 mg/l UJ

MW-21-1D-EVENT#2

SO8173-19DLY

11/23/2021

Result Units



DATA VERIFICATION REPORT – Stage 2B 

April 28, 2020 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: Katahdin Analytical Services – Scarborough ME  

Laboratory submittal: SO8914 (see validation report R2200581 for DOC qualifications - subcontracted)
Sample date: 2021-12-28, 12-29 

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-27 

Number of Samples: 13 

Sample Matrices: Groundwater 

Test Categories:  METALS, TOC, NITRATE, SULFATE, CHLORIDE, ALKALINITY, BOD, TDS 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues required the addition of qualifier flags: 

MSD - MS and/or MSD recovery outliers or the MS/MSD RPD were outliers with the recovery biased HIGH 

for these analytes. Results for the client sample spiked only should be considered estimated and qualified 

with a J flag if detected. Non-detect results do not require qualification: 

METALS – sample -001 – SODIUM – J flags. 

MSD - MS and/or MSD recovery outliers or the MS/MSD RPD were outliers with the recovery biased LOW 

for these analytes. Results for the client sample spiked only, should be considered estimated and qualified 

with a J flag if detected and UJ flags if non-detect: 

SULFATE – sample -001 – J flag. 

NITRATE – sample -001 – UJ flag. 

DUP - Sample result indicated should be considered estimated and qualified with a J flag due to laboratory 

duplicate RPD outlier for the sample/test/analyte(s) noted: 

TDS sample -005 – J flag. 

The following QC exceptions or sample integrity issues DID NOT result in qualification of field sample results: 

BLANKS – method/calibration/field blanks had detections BELOW the Reporting Limit (RL) as noted 

below. Client sample results were either non-detect for these analytes or had concentrations greater than 5X 

the method blank levels so qualification of client sample results was not required: 

CHLORIDE – Method blank – WG312905. 

ALKALINITY – Method blank QC batches WG312434, WG312546. 

MS/MSD spike concentrations were less than 4X the original sample concentration for the following analytes 

in the client sample noted so MS/MSD percent recoveries are not considered to be statistically reliable and 

were not used to qualify client sample results: 

METALS sample -001 – manganese, calcium, iron. 

METALS sample -002 – arsenic, iron. 

METALS sample -010 – iron. 

PDS outliers for samples -001, -002 IRON were also subject to 4X criteria exception. 



 

 

 

 

 

 

 

 

Calibration Verifications, Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD 

Recovery, MS/MSD Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed 

as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The EPA National Functional Guidelines for validating organic and inorganic data 

were used as guidance when addressing out of control QC results and the associated data qualifiers. 

Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. 

Data was not received in an electronic format that could be loaded into the CADENA CLMS database so is not 

available electronically only as reported in this deliverable. Refer to the attached table of analytical results that have 

been qualified during verification. 

The definitions of the qualifiers used for this data package are defined in the analytical report. Project specific valid 

qualifiers are defined in the table below. 

Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia 

Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 



Project Required Valid Qualifiers

Valid 

Qualifiers 
Description 

UJ 

The analyte / compound was not detected above the reported sample Quantitation limit. However, 
the Quantitation limit is considered to be approximate due to associated quality assurance results 
and may or may not represent the actual limit of Quantitation to accurately and precisely report 
the analyte in the sample. 

 

 

J 

Indicates an estimated value. This flag is used either when estimating a concentration for a 

tentatively identified compound or when the data indicates the presence of an analyte / compound 

but the result is less than the sample Quantitation limit, but greater than zero. The flag is also used 

in data validation to indicate a reported value should be considered estimated due to associated 

quality assurance deficiencies. 

  

X 
Indicates the value is considered to be unusable. 

U Indicates that the analyte / compound was analyzed for, but not detected OR was considered to be 
non-detect due to sample concentration being less than 5X (10X for common lab contaminants)
the concentration detected in associated method blanks or field blanks. 

 
 



0000008



Sample Name:

Lab Sample ID:

Sample Date:

Report Valid Report Valid

Limit Qualifier Limit Qualifier

Sodium, Total 7440-23-5 16300 1000 ug/l J

Sulfate 14808-79-8 22 0.5 mg/l J

Nitrate as N 14797-55-8 ND 0.05 mg/l UJ

TDS 10-31-2 120 10 mg/l J

MW-21-3S-EVENT#4

SO8914-5

12/29/21

Result Units

SW9056A

SM2540C

Metals

OSW-6010C

General Chemistry

MW-21-3D-EVENT#4

SO8914-001

12/28/21

Analyte Cas No. Result Units

Qualified Results Summary

CADENA Project ID: E205550

Laboratory: Katahdin - Scarborough

Laboratory Submittal: S08914



DATA VERIFICATION REPORT – Stage 2B 

April 28, 2020 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: Katahdin Analytical Services – Scarborough ME  

Laboratory submittal: SP0317 

Sample date: 2022-01-19, 01-20 

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-27 

Number of Samples: 20 

Sample Matrices: Groundwater 

Test Categories:  METALS, ALKALINITY, BOD, TDS 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues required the addition of qualifier flags: 

MSD - MS and/or MSD recovery outliers or the MS/MSD RPD were outliers with the recovery biased HIGH 

for these analytes. Results for the client sample spiked only should be considered estimated and qualified 

with a J flag if detected. Non-detect results do not require qualification: 

METALS – sample -005 – MANGANESE – J flags. 

DUP - Sample result indicated should be considered estimated and qualified with a J flag due to laboratory 

duplicate RPD outlier for the sample/test/analyte(s) noted: 

TDS sample -005 – J flag. 

The following QC exceptions or sample integrity issues DID NOT result in qualification of field sample results: 

BLANKS – method/calibration/field blanks had detections BELOW the Reporting Limit (RL) as noted 

below. Client sample results were either non-detect for these analytes or had concentrations greater than 5X 

the method blank levels so qualification of client sample results was not required: 

METALS – Method blank – 24ICW1 – CALCIUM. 

ALKALINITY – Method blank QC batch WG313409. 

MS/MSD spike concentrations were less than 4X the original sample concentration for the following analytes 

in the client sample noted so MS/MSD percent recoveries are not considered to be statistically reliable and 

were not used to qualify client sample results: 

METALS sample -005 – arsenic, calcium, iron. 

METALS sample -006 – arsenic, iron. 



 

Calibration Verifications, Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD 

Recovery, MS/MSD Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed 

as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The EPA National Functional Guidelines for validating organic and inorganic data 

were used as guidance when addressing out of control QC results and the associated data qualifiers. 

Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. 

Data was not received in an electronic format that could be loaded into the CADENA CLMS database so is not 

available electronically only as reported in this deliverable. Refer to the attached table of analytical results that have 

been qualified during verification. 

The definitions of the qualifiers used for this data package are defined in the analytical report. Project specific valid 

qualifiers are defined in the table below. 

Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia 

Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 



Project Required Valid Qualifiers

Valid 

Qualifiers 
Description 

UJ 

The analyte / compound was not detected above the reported sample Quantitation limit. However, 
the Quantitation limit is considered to be approximate due to associated quality assurance results 
and may or may not represent the actual limit of Quantitation to accurately and precisely report 
the analyte in the sample. 

 

 

J 

Indicates an estimated value. This flag is used either when estimating a concentration for a 

tentatively identified compound or when the data indicates the presence of an analyte / compound 

but the result is less than the sample Quantitation limit, but greater than zero. The flag is also used 

in data validation to indicate a reported value should be considered estimated due to associated 

quality assurance deficiencies. 

  

X 
Indicates the value is considered to be unusable. 

U Indicates that the analyte / compound was analyzed for, but not detected OR was considered to be 
non-detect due to sample concentration being less than 5X (10X for common lab contaminants)
the concentration detected in associated method blanks or field blanks. 
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Sample Name:

Lab Sample ID:

Sample Date:

Report Valid

Limit Qualifier

Mnganese, Total 7439-96-5 1370 5 ug/l J

TDS 10-31-2 140 10 mg/l J

SM2540C

Metals

OSW-6010C

General Chemistry

MW-21-4D-EVENT#5

SP0317-5

01/19/22

Analyte Cas No. Result Units

Qualified Results Summary

CADENA Project ID: E205550

Laboratory: Katahdin - Scarborough

Laboratory Submittal: SP0317



DATA VERIFICATION REPORT – Stage 2B 

April 29, 2022 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: Katahdin Analytical Services – Scarborough ME  

Laboratory submittal: SP0783 

Sample date: 2022-02-16 

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-29 

Number of Samples: 20 

Sample Matrices: Groundwater 

Test Categories:  METALS, ALKALINITY, NITRATE, SULFATE, CHLORIDE, DOC, BOD, TDS 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues required the addition of qualifier flags: 

MSD - MS and/or MSD recovery outliers or the MS/MSD RPD were outliers with the recovery biased LOW 

for these analytes. Results for the client sample spiked only should be considered estimated and qualified 

with a J flag if detected and UJ flags if non-detect for these analytes: 

NITRATE – sample -017 – UJ flag. 

LCS - LCS and/or LCSD recovery outliers or the LCS/LCSD RPD were outliers with the recovery biased 

LOW for these analytes. Results for the client samples that were included in this QC batch should be 

considered estimated and qualified with a J flag if detected and UJ flags if non-detect for these analytes: 

TDS QC batch WG314323 – UJ flag – sample -009, J flags – samples -011, -013, -015, -017, -019. (note: test 

was re-run outside of hold time with similar results). 

MBK - METHOD BLANKS had detections BELOW the Reporting Limit (RL) for the following parameters.  

The listed client sample results had concentrations LESS than 5X the method blank levels so client sample 

results reported below the RL are considered non-detect at the RL and qualified with U flags and results 

greater than the RL are non-detect at the sample concentration reported and qualified with U flags : 

DOC QC batch WG314225 – U flags – samples -004, -006, -012, -014, -016, -018. 

The following QC exceptions or sample integrity issues DID NOT result in qualification of field sample results: 

BLANKS – method/calibration/field blanks had detections BELOW the Reporting Limit (RL) as noted 

below. Client sample results were either non-detect for these analytes or had concentrations greater than 5X 

the method blank levels so qualification of client sample results was not required: 

ALKALINITY – Method blank QC bath WG314455 

METALS – Method blank PB22ICW1 – Calcium, sodium. 

MS/MSD spike concentrations were less than 4X the original sample concentration for the following analytes 

in the client sample noted so MS/MSD percent recoveries are not considered to be statistically reliable and 

were not used to qualify client sample results: 

METALS sample -017 – iron. 

METALS sample -018 – arsenic, iron, manganese. 



METALS sample -017 PDS – calcium, magnesium, iron. (note: arsenic low bias for PDS only was not used 

to qualify field sample results since MS/MSD recoveries were acceptable). 

METALS sample -018 PDS – iron. 

 

 

 

Calibration Verifications, Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD 

Recovery, MS/MSD Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed 

as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The EPA National Functional Guidelines for validating organic and inorganic data 

were used as guidance when addressing out of control QC results and the associated data qualifiers. 

Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. 

Data was not received in an electronic format that could be loaded into the CADENA CLMS database so is not 

available electronically only as reported in this deliverable. Refer to the attached table of analytical results that have 

been qualified during verification. 

The definitions of the qualifiers used for this data package are defined in the analytical report. Project specific valid 

qualifiers are defined in the table below. 

Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia 

Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 



Project Required Valid Qualifiers

Valid 

Qualifiers 
Description 

UJ 

The analyte / compound was not detected above the reported sample Quantitation limit. However, 
the Quantitation limit is considered to be approximate due to associated quality assurance results 
and may or may not represent the actual limit of Quantitation to accurately and precisely report 
the analyte in the sample. 

 

 

J 

Indicates an estimated value. This flag is used either when estimating a concentration for a 

tentatively identified compound or when the data indicates the presence of an analyte / compound 

but the result is less than the sample Quantitation limit, but greater than zero. The flag is also used 

in data validation to indicate a reported value should be considered estimated due to associated 

quality assurance deficiencies. 

  

X 
Indicates the value is considered to be unusable. 

U Indicates that the analyte / compound was analyzed for, but not detected OR was considered to be 
non-detect due to sample concentration being less than 5X (10X for common lab contaminants)
the concentration detected in associated method blanks or field blanks. 
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Sample Name:

Lab Sample ID:

Sample Date:

Report Valid Report Valid Report Valid Report Valid Report Valid

Limit Qualifier Limit Qualifier Limit Qualifier Limit Qualifier Limit Qualifier

Dissolved Organic Carbon 

(DOC) NA ND 1 mg/l UJ ND 1.8 mg/l UJ ND 1.7 mg/l UJ ND 1.3 mg/l UJ ND 1.2 mg/l UJ

Solids-Filterable Residue 

(TDS) 10-31-2

Nitrate as N 14797-55-8

MW-21-4D-FF-EVENT#6

SP0783-16

2/17/2022

Result Units

MW-21-3D-FF-EVENT#6

SP0783-12

02/16/22

Result Units

AS-DUP-FF-EVENT#6

SP0783-14

2/17/2022

Result Units

SW9060A

SM2540C

E353.2

General Chemistry

MW-21-1D-FF-EVENT#6

SP0783-6

02/16/22

Result Units

MW-21-2D-FF-EVENT#6

SP0783-4

02/16/22

Analyte Cas No. Result Units

Qualified Results Summary

CADENA Project ID: E205550

Laboratory: Katahdin - Scarborough

Laboratory Submittal: SP0783



Sample Name:

Lab Sample ID:

Sample Date:

Dissolved Organic Carbon 

(DOC) NA

Solids-Filterable Residue 

(TDS) 10-31-2

Nitrate as N 14797-55-8

SW9060A

SM2540C

E353.2

General Chemistry

Analyte Cas No.

Qualified Results Summary

CADENA Project ID: E205550

Laboratory: Katahdin - Scarborough

Laboratory Submittal: SP0783

Report Valid Report Valid Report Valid Report Valid Report Valid

Limit Qualifier Limit Qualifier Limit Qualifier Limit Qualifier Limit Qualifier

ND 2.1 mg/l UJ

96 10 mg/l J 80 10 mg/l J 69 10 mg/l J 130 10 mg/l J

ND 0.05 mg/l UJ

MW-21-4D-EVENT#6

SP0783-15

2/17/2022

Result Units

SHM-10-06-EVENT#6

SP0783-17

2/17/2022

Result Units

MW-21-3D-EVENT#6

SP0783-11

02/16/22

Result Units

AS-DUP-EVENT#6

SP0783-13

2/17/2022

Result Units

SHM-10-06-FF-EVENT#6

SP0783-18

2/17/2022

Result Units



Sample Name:

Lab Sample ID:

Sample Date:

Dissolved Organic Carbon 

(DOC) NA

Solids-Filterable Residue 

(TDS) 10-31-2

Nitrate as N 14797-55-8

SW9060A

SM2540C

E353.2

General Chemistry

Analyte Cas No.

Qualified Results Summary

CADENA Project ID: E205550

Laboratory: Katahdin - Scarborough

Laboratory Submittal: SP0783

Report Valid

Limit Qualifier

140 10 mg/l J

MW-21-4S-EVENT#6

SP0783-19

2/17/2022

Result Units



DATA VERIFICATION REPORT – Stage 2B 

April 29, 2022 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: EUROFINS-SAVANNAH  

Laboratory submittal: 201857-1 

Sample date: 2021-07-21 

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-29 

Number of Samples: 6 

Sample Matrices: SOLID 

Test Categories:  METALS, TOC, BOD 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues required the addition of qualifier flags: 

HTQ – The following field sample test results were analyzed outside of the recommended holding time so 

should be considered estimated and qualified with a J flag if detected and UJ flags if non-detect: 

BOD – samples -001, -002, -003, -004, -006 – UJ flags. 

MBK - METHOD BLANKS had detections BELOW the Reporting Limit (RL) for the following parameters.  

The listed client sample results had concentrations LESS than 5X the method blank levels so client sample 

results reported below the RL are considered non-detect at the RL and qualified with U flags and results 

greater than the RL are non-detect at the sample concentration reported and qualified with U flags: 

TOC – QC batch 544631– U flag – sample -006. 

The following QC exceptions or sample integrity issues DID NOT result in qualification of field sample results: 

MS/MSD spike concentrations were less than 4X the original sample concentration for the following analytes 

in the client sample noted so MS/MSD percent recoveries are not considered to be statistically reliable and 

were not used to qualify client sample results: 

METALS sample -003 – iron. 

Calibration Verifications, Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD 

Recovery, MS/MSD Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed 

as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The EPA National Functional Guidelines for validating organic and inorganic data 

were used as guidance when addressing out of control QC results and the associated data qualifiers. 

Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. 



Data was not received in an electronic format that could be loaded into the CADENA CLMS database so is not 

available electronically only as reported in this deliverable. Refer to the attached table of analytical results that have 

been qualified during verification. 

The definitions of the qualifiers used for this data package are defined in the analytical report. Project specific valid 

qualifiers are defined in the table below. 

Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia 

Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 



Project Required Valid Qualifiers

Valid 

Qualifiers 
Description 

UJ 

The analyte / compound was not detected above the reported sample Quantitation limit. However, 
the Quantitation limit is considered to be approximate due to associated quality assurance results 
and may or may not represent the actual limit of Quantitation to accurately and precisely report 
the analyte in the sample. 

 

 

J 

Indicates an estimated value. This flag is used either when estimating a concentration for a 

tentatively identified compound or when the data indicates the presence of an analyte / compound 

but the result is less than the sample Quantitation limit, but greater than zero. The flag is also used 

in data validation to indicate a reported value should be considered estimated due to associated 

quality assurance deficiencies. 

  

X 
Indicates the value is considered to be unusable. 

U Indicates that the analyte / compound was analyzed for, but not detected OR was considered to be 
non-detect due to sample concentration being less than 5X (10X for common lab contaminants)
the concentration detected in associated method blanks or field blanks. 
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Sample Name:

Lab Sample ID:

Sample Date:

Report Valid Report Valid Report Valid Report Valid Report Valid

Limit Qualifier Limit Qualifier Limit Qualifier Limit Qualifier Limit Qualifier

Total Organic Carbon 

(TOC) 7440-44-0 ND 4 g/kg U

BOD NA ND 960 mg/kg UJ ND 900 mg/kg UJ ND 980 mg/kg UJ ND 980 mg/kg UJ ND 970 mg/kg UJ

Result Units

Qualified Results Summary

CADENA Project ID: E205550

Laboratory: EUROFINS-SAVANNAH

Laboratory Submittal: 201857-1

Analyte Cas No. Result Units

SM5210B

General Chemistry

DUP 072121

680-201857-6

AS-21-1D (48-54)

680-201857-3

7/21/2021

Result Units

SW9060A

7/21/2021

AS-21-1D (24-28)

680-201857-1

7/21/2021

AS-21-1D (34-38)

680-201857-2

7/21/2021

Result Units

AS-21-1D (60-64)

680-201857-4

7/21/2021

Result Units



DATA VERIFICATION REPORT – Stage 2B 

April 29, 2022 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: EUROFINS-SAVANNAH (SVL Savannah) 

Laboratory submittal: 201857-2 (X1G0394) 

Sample date: 2021-07-21 

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-28 

Number of Samples: 6 

Sample Matrices: SOLID 

Test Categories:  ACID BASE COUNT (AGP, ANP SULFUR FORMS by Modified Sabek) 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues DID NOT result in qualification of field sample results: 

LAB DUPLICATE for sample -005 was considered acceptable based on low level criteria (1X RL absolute 

difference). 

NOTE:  Samples were labeled for MS/MSD but percent recovery data was not reported with QC data in 

laboratory deliverables. 

Calibration Verifications, Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD 

Recovery, MS/MSD Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed 

as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The EPA National Functional Guidelines for validating organic and inorganic data 

were used as guidance when addressing out of control QC results and the associated data qualifiers. 

Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. Data was not 

received in an electronic format that could be loaded into the CADENA CLMS database so is not available 

electronically only as reported in this deliverable. Refer to the attached table of analytical results that have been 

qualified during verification. The definitions of the qualifiers used for this data package are defined in the analytical 

report. Project specific valid qualifiers are defined in the table below. 

Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia, Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 



Project Required Valid Qualifiers

Valid 

Qualifiers 
Description 

UJ 

The analyte / compound was not detected above the reported sample Quantitation limit. However, 
the Quantitation limit is considered to be approximate due to associated quality assurance results 
and may or may not represent the actual limit of Quantitation to accurately and precisely report 
the analyte in the sample. 

 

 

J 

Indicates an estimated value. This flag is used either when estimating a concentration for a 

tentatively identified compound or when the data indicates the presence of an analyte / compound 

but the result is less than the sample Quantitation limit, but greater than zero. The flag is also used 

in data validation to indicate a reported value should be considered estimated due to associated 

quality assurance deficiencies. 

  

X 
Indicates the value is considered to be unusable. 

U Indicates that the analyte / compound was analyzed for, but not detected OR was considered to be 
non-detect due to sample concentration being less than 5X (10X for common lab contaminants)
the concentration detected in associated method blanks or field blanks. 
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DATA VERIFICATION REPORT – Stage 2B 

April 29, 2022 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: ALS-Rochester  

Laboratory submittal: R2200581 (associated with report SO8914) 

Sample date: 2021-12-28 

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-27 

Number of Samples: 6 

Sample Matrices: Groundwater 

Test Categories:  DOC 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues DID NOT result in qualification of field sample results: 

No qualifications or non-conformances to report. 

Calibration Verifications, Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD 

Recovery, MS/MSD Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed 

as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The EPA National Functional Guidelines for validating organic and inorganic data 

were used as guidance when addressing out of control QC results and the associated data qualifiers. 

Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. Data was not 

received in an electronic format that could be loaded into the CADENA CLMS database so is not available 

electronically only as reported in this deliverable. Refer to the attached table of analytical results that have been 

qualified during verification. The definitions of the qualifiers used for this data package are defined in the analytical 

report. Project specific valid qualifiers are defined in the table below. 

Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia, Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 



Project Required Valid Qualifiers

Valid 

Qualifiers 
Description 

UJ 

The analyte / compound was not detected above the reported sample Quantitation limit. However, 
the Quantitation limit is considered to be approximate due to associated quality assurance results 
and may or may not represent the actual limit of Quantitation to accurately and precisely report 
the analyte in the sample. 

 

 

J 

Indicates an estimated value. This flag is used either when estimating a concentration for a 

tentatively identified compound or when the data indicates the presence of an analyte / compound 

but the result is less than the sample Quantitation limit, but greater than zero. The flag is also used 

in data validation to indicate a reported value should be considered estimated due to associated 

quality assurance deficiencies. 

  

X 
Indicates the value is considered to be unusable. 

U Indicates that the analyte / compound was analyzed for, but not detected OR was considered to be 
non-detect due to sample concentration being less than 5X (10X for common lab contaminants)
the concentration detected in associated method blanks or field blanks. 
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DATA VERIFICATION REPORT – Stage 2B 

April 29, 2022 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: ALS-Rochester  

Laboratory submittal: R2200582 (associated with report SO8173) 

Sample date: 2021-11-22, 11-23 

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-27 

Number of Samples: 10 

Sample Matrices: Groundwater 

Test Categories:  DOC 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues required the addition of qualifier flags: 

HTQ - Sample result should be considered estimated and qualified with a J flag if detected and UJ flag if non-

detect. Client sample was received/prepped/analyzed outside of the referenced holding time for the noted test: 

DOC – ALL FIELD SAMPLES – J flags. 

. 

Calibration Verifications, Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD 

Recovery, MS/MSD Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed 

as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The EPA National Functional Guidelines for validating organic and inorganic data 

were used as guidance when addressing out of control QC results and the associated data qualifiers. 

Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. Data was not 

received in an electronic format that could be loaded into the CADENA CLMS database so is not available 

electronically only as reported in this deliverable. Refer to the attached table of analytical results that have been 

qualified during verification. The definitions of the qualifiers used for this data package are defined in the analytical 

report. Project specific valid qualifiers are defined in the table below. 

Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia, Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 



Project Required Valid Qualifiers

Valid 

Qualifiers 
Description 

UJ 

The analyte / compound was not detected above the reported sample Quantitation limit. However, 
the Quantitation limit is considered to be approximate due to associated quality assurance results 
and may or may not represent the actual limit of Quantitation to accurately and precisely report 
the analyte in the sample. 

 

 

J 

Indicates an estimated value. This flag is used either when estimating a concentration for a 

tentatively identified compound or when the data indicates the presence of an analyte / compound 

but the result is less than the sample Quantitation limit, but greater than zero. The flag is also used 

in data validation to indicate a reported value should be considered estimated due to associated 

quality assurance deficiencies. 

  

X 
Indicates the value is considered to be unusable. 

U Indicates that the analyte / compound was analyzed for, but not detected OR was considered to be 
non-detect due to sample concentration being less than 5X (10X for common lab contaminants)
the concentration detected in associated method blanks or field blanks. 
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DATA VERIFICATION REPORT – Stage 2B 

April 27, 2022 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: Katahdin Analytical Services – Scarborough ME  

Laboratory submittal: S05463 

Sample date: 2021-08-18  

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-27 

Number of Samples:4 

Sample Matrices: Groundwater 

Test Categories:  METALS, ALKALINITY, NITRATE, SULFATE, CHLORIDE, TOC, COD, BOD, TSS 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues required the addition of qualifier flags: 

HTQ - Sample result should be considered estimated and qualified with a J flag if detected and UJ flag if 

non-detect. Client sample was received/prepped/analyzed outside of the referenced holding time for the noted 

test: 

ALKALINITY – sample -002 – J flag. 

MSD - MS and/or MSD recovery outliers or the MS/MSD RPD were outliers with the recovery biased LOW 

for these analytes. Results for the client sample spiked only should be considered estimated and qualified 

with a J flag if detected and UJ flags if non-detect for these analytes: 

METALS – sample -002 – POTASSIUM, SODIUM – J flags. 

ALKALINITY – sample -002 – J flag. 

NITRATE – sample -002 – UJ flag. 

SULFATE – sample -002 – J flag. 

The following QC exceptions or sample integrity issues DID NOT result in qualification of field sample results: 

BLANKS – method/calibration/field blanks had detections BELOW the Reporting Limit (RL) as noted 

below. Client sample results were either non-detect for these analytes or had concentrations greater than 5X 

the method blank levels so qualification of client sample results was not required: 

METALS – CCB – IOI01A – CALCIUM. 

CHLORIDE – Method blank QC batch WG305703 and WG306238. 

TOC – Method blank QC batch WG304831. 

ALKALINITY – Method blank QC bath WG304829. 

MS/MSD spike concentrations were less than 4X the original sample concentration for the following analytes 

in the client sample noted so MS/MSD percent recoveries are not considered to be statistically reliable and 

were not used to qualify client sample results: 

METALS sample -002 – total arsenic, calcium, iron, manganese. 

METALS sample -004 – dissolved arsenic, iron, manganese. 

METALS sample -002 PDS – total calcium, iron. 

METALS sample -004 PDS – dissolved iron. 



PQL/LDR confirmation samples were outside of laboratory criteria biased low.  Qualification of field sample 

results was not required based on these QC outliers alone: 

METALS QC batch IDI03A – Calcium, magnesium. 

Calibration Verifications, Internal standard responses, Instrument criteria including tunes, field duplicates (when 
provided), Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD Recovery, MS/MSD

Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The DoD Guidelines for validating organic and inorganic data were used as guidance

when addressing out of control QC results and the associated data qualifiers. 

Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. 

Data was not received in an electronic format that could be loaded into the CADENA CLMS database so is not 

available electronically only as reported in this deliverable. Refer to the attached table of analytical results that have 

been qualified during verification. 

The definitions of the qualifiers used for this data package are defined in the analytical report. Project specific valid 

qualifiers are defined in the table below. 

Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia 

Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 
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Sample Name:

Lab Sample ID:

Sample Date:

Report Valid

Limit Qualifier

Potassium, Total 7440-09-7 8740 1000 ug/l J

Sodium, Total 7440-23-5 17900 1000 ug/l J

Alkalinity as CaCO3 11-43-8 230 5 mg/l J

Sulfate 14808-79-8 22 2 mg/l J

Nitrate as N 14797-55-8 ND 0.05 mg/l UJ

Qualified Results Summary

CADENA Project ID: E205550

Laboratory: Katahdin - Scarborough

Laboratory Submittal: S05463

MW-21-1D-BASELINE

SO5463-002

8/18/2021

Analyte Cas No. Result Units

SM2320B

SW9056A

E353.2

Metals

OSW-6010C

General Chemistry



DATA VERIFICATION REPORT – Stage 2B 

April 28, 2022 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: Katahdin Analytical Services – Scarborough ME  

Laboratory submittal: S05512 

Sample date: 2021-08-19 

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-28 

Number of Samples:2 

Sample Matrices: Groundwater 

Test Categories:  METALS, ALKALINITY, NITRATE, SULFATE, CHLORIDE, TOC, COD, BOD, TSS 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues required the addition of qualifier flags: 

No qualifications were added to the submittal. 

The following QC exceptions or sample integrity issues DID NOT result in qualification of field sample results: 

BLANKS – method/calibration/field blanks had detections BELOW the Reporting Limit (RL) as noted 

below. Client sample results were either non-detect for these analytes or had concentrations greater than 5X 

the method blank levels so qualification of client sample results was not required: 

CHLORIDE – Method blank QC batch WG305703. 

TOC – Method blank QC batch WG305311. 

ALKALINITY – Method blank QC bath WG305135. 

Calibration Verifications, Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD 

Recovery, MS/MSD Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed 

as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The EPA National Functional Guidelines for validating organic and inorganic data 

were used as guidance when addressing out of control QC results and the associated data qualifiers. 

Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. 

Data was not received in an electronic format that could be loaded into the CADENA CLMS database so is not 

available electronically only as reported in this deliverable. Refer to the attached table of analytical results that have 

been qualified during verification. 



The definitions of the qualifiers used for this data package are defined in the analytical report. Project specific valid 

qualifiers are defined in the table below. 

Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia 

Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 



Project Required Valid Qualifiers

Valid 

Qualifiers 
Description 

UJ 

The analyte / compound was not detected above the reported sample Quantitation limit. However, 
the Quantitation limit is considered to be approximate due to associated quality assurance results 
and may or may not represent the actual limit of Quantitation to accurately and precisely report 
the analyte in the sample. 

 

 

J 

Indicates an estimated value. This flag is used either when estimating a concentration for a 

tentatively identified compound or when the data indicates the presence of an analyte / compound 

but the result is less than the sample Quantitation limit, but greater than zero. The flag is also used 

in data validation to indicate a reported value should be considered estimated due to associated 

quality assurance deficiencies. 

  

X 
Indicates the value is considered to be unusable. 

U Indicates that the analyte / compound was analyzed for, but not detected OR was considered to be 
non-detect due to sample concentration being less than 5X (10X for common lab contaminants)
the concentration detected in associated method blanks or field blanks. 

 
 





DATA VERIFICATION REPORT – Stage 2B 

April 28, 2022 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: Katahdin Analytical Services – Scarborough ME  

Laboratory submittal: S05557 

Sample date: 2021-08-20 

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-28 

Number of Samples: 4 

Sample Matrices: Groundwater 

Test Categories:  METALS, ALKALINITY, NITRATE, SULFATE, CHLORIDE, TOC, COD, BOD, TSS 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues required the addition of qualifier flags: 

No qualifications were added to the submittal. 

The following QC exceptions or sample integrity issues DID NOT result in qualification of field sample results: 

BLANKS – method/calibration/field blanks had detections BELOW the Reporting Limit (RL) as noted 

below. Client sample results were either non-detect for these analytes or had concentrations greater than 5X 

the method blank levels so qualification of client sample results was not required: 

CHLORIDE – Method blank QC batch WG305703. 

TOC – Method blank QC batch WG305311. 

ALKALINITY – Method blank QC batch WG305135. 

METALS – Method blank QC batch OH26ICW1 – Iron, Potassium.  CCB IOH26A – calcium. 

Calibration Verifications, Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD 

Recovery, MS/MSD Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed 

as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The EPA National Functional Guidelines for validating organic and inorganic data 

were used as guidance when addressing out of control QC results and the associated data qualifiers. 

Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. 

Data was not received in an electronic format that could be loaded into the CADENA CLMS database so is not 

available electronically only as reported in this deliverable. Refer to the attached table of analytical results that have 

been qualified during verification. 



The definitions of the qualifiers used for this data package are defined in the analytical report. Project specific valid 

qualifiers are defined in the table below. 

Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia 

Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 



Project Required Valid Qualifiers

Valid 

Qualifiers 
Description 

UJ 

The analyte / compound was not detected above the reported sample Quantitation limit. However, 
the Quantitation limit is considered to be approximate due to associated quality assurance results 
and may or may not represent the actual limit of Quantitation to accurately and precisely report 
the analyte in the sample. 

 

 

J 

Indicates an estimated value. This flag is used either when estimating a concentration for a 

tentatively identified compound or when the data indicates the presence of an analyte / compound 

but the result is less than the sample Quantitation limit, but greater than zero. The flag is also used 

in data validation to indicate a reported value should be considered estimated due to associated 

quality assurance deficiencies. 

  

X 
Indicates the value is considered to be unusable. 

U Indicates that the analyte / compound was analyzed for, but not detected OR was considered to be 
non-detect due to sample concentration being less than 5X (10X for common lab contaminants)
the concentration detected in associated method blanks or field blanks. 
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DATA VERIFICATION REPORT – Stage 2B 

April 28, 2022 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: Katahdin Analytical Services – Scarborough ME  

Laboratory submittal: S05689 

Sample date: 2021-08-25, 08-26 

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-28 

Number of Samples: 10 

Sample Matrices: Groundwater 

Test Categories:  METALS, ALKALINITY, NITRATE, SULFATE, CHLORIDE, TOC, COD, BOD, TSS 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues required the addition of qualifier flags: 

MSD - MS and/or MSD recovery outliers or the MS/MSD RPD were outliers with the recovery biased LOW 

for these analytes. Results for the client sample spiked only should be considered estimated and qualified 

with a J flag if detected and UJ flags if non-detect for these analytes: 

CHLORIDE – sample -001 – J flag. 

The following QC exceptions or sample integrity issues DID NOT result in qualification of field sample results: 

BLANKS – method/calibration/field blanks had detections BELOW the Reporting Limit (RL) as noted 

below. Client sample results were either non-detect for these analytes or had concentrations greater than 5X 

the method blank levels so qualification of client sample results was not required: 

METALS – CCB – IOI01A – CALCIUM. 

Calibration Verifications, Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD 

Recovery, MS/MSD Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed 

as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The EPA National Functional Guidelines for validating organic and inorganic data 

were used as guidance when addressing out of control QC results and the associated data qualifiers. 

Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. 

Data was not received in an electronic format that could be loaded into the CADENA CLMS database so is not 

available electronically only as reported in this deliverable. Refer to the attached table of analytical results that have 

been qualified during verification. 



The definitions of the qualifiers used for this data package are defined in the analytical report. Project specific valid 

qualifiers are defined in the table below. 

Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia 

Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 



Project Required Valid Qualifiers

Valid 

Qualifiers 
Description 

UJ 

The analyte / compound was not detected above the reported sample Quantitation limit. However, 
the Quantitation limit is considered to be approximate due to associated quality assurance results 
and may or may not represent the actual limit of Quantitation to accurately and precisely report 
the analyte in the sample. 

 

 

J 

Indicates an estimated value. This flag is used either when estimating a concentration for a 

tentatively identified compound or when the data indicates the presence of an analyte / compound 

but the result is less than the sample Quantitation limit, but greater than zero. The flag is also used 

in data validation to indicate a reported value should be considered estimated due to associated 

quality assurance deficiencies. 

  

X 
Indicates the value is considered to be unusable. 

U Indicates that the analyte / compound was analyzed for, but not detected OR was considered to be 
non-detect due to sample concentration being less than 5X (10X for common lab contaminants)
the concentration detected in associated method blanks or field blanks. 
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Sample Name:

Lab Sample ID:

Sample Date:

Report Valid

Limit Qualifier

Chloride 16887-00-6 29 4 mg/l J

SW9056A

General Chemistry

MW-21-3S-BASELINE

SO5689-1DLG

08/25/21

Analyte Cas No. Result Units

Qualified Results Summary

CADENA Project ID: E205550

Laboratory: Katahdin - Scarborough

Laboratory Submittal: S05689



DATA VERIFICATION REPORT – Stage 2B 

April 28, 2022 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: Katahdin Analytical Services – Scarborough ME  

Laboratory submittal: S07737 

Sample date: 2021-11-04, 11-05 

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-28 

Number of Samples: 20 

Sample Matrices: Groundwater 

Test Categories:  METALS, ALKALINITY, BOD, TSS 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues required the addition of qualifier flags: 

No qualifications were added to the submittal. 

The following QC exceptions or sample integrity issues DID NOT result in qualification of field sample results: 

BLANKS – method/calibration/field blanks had detections BELOW the Reporting Limit (RL) as noted 

below. Client sample results were either non-detect for these analytes or had concentrations greater than 5X 

the method blank levels so qualification of client sample results was not required: 

ALKALINITY – Method blank QC batch WG309974, WG310032. 

METALS – Method blanks QC batch OK11ICW1 and OK11ICW2 – Iron. 

MS/MSD spike concentrations were less than 4X the original sample concentration for the following analytes 

in the client sample noted so MS/MSD percent recoveries are not considered to be statistically reliable and 

were not used to qualify client sample results: 

METALS sample -005 – total iron. 

METALS sample -005 PDS was outside of method criteria for iron due to 4X criteria. 

METALS sample -005 PDS was outside of method criteria for manganese, but MS/MSD recoveries for this 

element were acceptable so qualification was not required. 

Calibration Verifications, Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD 

Recovery, MS/MSD Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed 

as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The EPA National Functional Guidelines for validating organic and inorganic data 

were used as guidance when addressing out of control QC results and the associated data qualifiers. 



Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. 

Data was not received in an electronic format that could be loaded into the CADENA CLMS database so is not 

available electronically only as reported in this deliverable. Refer to the attached table of analytical results that have 

been qualified during verification. 

The definitions of the qualifiers used for this data package are defined in the analytical report. Project specific valid 

qualifiers are defined in the table below. 

Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia 

Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 



Project Required Valid Qualifiers

Valid 

Qualifiers 
Description 

UJ 

The analyte / compound was not detected above the reported sample Quantitation limit. However, 
the Quantitation limit is considered to be approximate due to associated quality assurance results 
and may or may not represent the actual limit of Quantitation to accurately and precisely report 
the analyte in the sample. 

 

 

J 

Indicates an estimated value. This flag is used either when estimating a concentration for a 

tentatively identified compound or when the data indicates the presence of an analyte / compound 

but the result is less than the sample Quantitation limit, but greater than zero. The flag is also used 

in data validation to indicate a reported value should be considered estimated due to associated 

quality assurance deficiencies. 

  

X 
Indicates the value is considered to be unusable. 

U Indicates that the analyte / compound was analyzed for, but not detected OR was considered to be 
non-detect due to sample concentration being less than 5X (10X for common lab contaminants)
the concentration detected in associated method blanks or field blanks. 
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DATA VERIFICATION REPORT – Stage 2B 

April 28, 2022 

Heather Levesque 

SERES Engineering & Services LLC 

669 Marina Dr. B7  

Charleston, SC 29492 

CADENA project ID: E205550 

Project: SERES ENGINEERING & SERVICES, LLC – FORT DEVENS SHL – AIR SPARGE PILOT TEST 

Project number: 30003686 

Event Specific Scope of Work: Sample COC, QAPP July 2021, Validation criteria WS#28 and Table 36-1 

Laboratory: Katahdin Analytical Services – Scarborough ME  

Laboratory submittal: S08631 

Sample date: 2021-12-13, 12-14 

Report received by CADENA: 2022-04-14 

Initial Data Verification completed by CADENA: 2022-04-28 

Number of Samples: 20 

Sample Matrices: Groundwater 

Test Categories:  METALS, ALKALINITY, BOD, TSS 

Please see attached criteria report or sample result/qualified analytical result summary for qualifier flags 

assigned to sample data.  

The following QC exceptions or sample integrity issues required the addition of qualifier flags: 

No qualifications were added to the submittal. 

The following QC exceptions or sample integrity issues DID NOT result in qualification of field sample results: 

BLANKS – method/calibration/field blanks had detections BELOW the Reporting Limit (RL) as noted 

below. Client sample results were either non-detect for these analytes or had concentrations greater than 5X 

the method blank levels so qualification of client sample results was not required: 

ALKALINITY – Method blank QC batch WG312105. 

METALS – Method blank QC batches OL17ICW1 – Iron, OL17ICW2 – arsenic. 

Calibration Verifications, Sample/MS/MSD Surrogate Recovery, Blank/LCS Surrogate Recovery, LCS/LCD 

Recovery, MS/MSD Recovery, MS/MSD RPD, Blank Contamination and Hold Time Exception were reviewed 

as part of our verification. 

Data verification for the report specified above was completed using the project specific validation criteria specified 

in the project QAPP noted earlier and the CADENA Standard Operating Procedure for the Verification of 

Environmental Analytical Data and the associated analytical methods as references for evaluating the batch QC, 

sample data and report content. The EPA National Functional Guidelines for validating organic and inorganic data 

were used as guidance when addressing out of control QC results and the associated data qualifiers. 

Analytical results reported between RDL and MDL are flagged 'J' and considered estimated values. 

Data was not received in an electronic format that could be loaded into the CADENA CLMS database so is not 

available electronically only as reported in this deliverable. Refer to the attached table of analytical results that have 

been qualified during verification. 

The definitions of the qualifiers used for this data package are defined in the analytical report. Project specific valid 

qualifiers are defined in the table below. 



Please contact me if you have any questions. 

Sincerely, 

Jim Tomalia 

Project Scientist 

CADENA Inc, 1099 Highland Drive, Suite E, Ann Arbor, MI 48108 517-819-0356 



Project Required Valid Qualifiers

Valid 

Qualifiers 
Description 

UJ 

The analyte / compound was not detected above the reported sample Quantitation limit. However, 
the Quantitation limit is considered to be approximate due to associated quality assurance results 
and may or may not represent the actual limit of Quantitation to accurately and precisely report 
the analyte in the sample. 

 

 

J 

Indicates an estimated value. This flag is used either when estimating a concentration for a 

tentatively identified compound or when the data indicates the presence of an analyte / compound 

but the result is less than the sample Quantitation limit, but greater than zero. The flag is also used 

in data validation to indicate a reported value should be considered estimated due to associated 

quality assurance deficiencies. 

  

X 
Indicates the value is considered to be unusable. 

U Indicates that the analyte / compound was analyzed for, but not detected OR was considered to be 
non-detect due to sample concentration being less than 5X (10X for common lab contaminants)
the concentration detected in associated method blanks or field blanks. 
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Arsenic Treatment Plant Data 

 

 

 

 



Appendix F 
ATP Extraction Rates and Water Levels - October 2021 through January 2022

Shepley's Hill Landfill
Devens, MA

Date Flow Rate EW-1 WL EW-4 WL EW-1 GW Elevation EW-4 GW Elevation
gpm ft bmp ft bmp ft amsl ft amsl

10/1/2021 20.3 24.27 35.31 203.73 192.79
10/2/2021 23.3 24.15 34.68 203.85 193.42
10/3/2021 23.1 24.04 34.88 203.96 193.22
10/4/2021 0.0 14.70 14.15 213.30 213.95
10/5/2021 0.0 14.23 13.28 213.77 214.82
10/6/2021 50.6 32.08 40.77 195.92 187.33
10/7/2021 50.3 32.33 41.74 195.67 186.36
10/8/2021 51.2 32.44 42.28 195.56 185.82
10/9/2021 50.1 32.45 42.19 195.55 185.91

10/10/2021 49.9 32.46 41.93 195.54 186.17
10/11/2021 50.6 32.85 43.02 195.15 185.08
10/12/2021 50.1 32.67 43.00 195.33 185.10
10/13/2021 51.2 32.89 43.37 195.11 184.73
10/14/2021 50.8 32.92 43.81 195.08 184.29
10/15/2021 50.5 33.04 43.72 194.96 184.38
10/16/2021 51.1 32.99 43.85 195.01 184.25
10/17/2021 49.6 32.70 43.85 195.30 184.25
10/18/2021 50.7 32.95 44.37 195.05 183.73
10/19/2021 51.0 31.67 38.71 196.33 189.39
10/20/2021 51.2 31.80 38.48 196.20 189.62
10/21/2021 51.0 32.23 38.92 195.77 189.18
10/22/2021 51.0 32.38 39.19 195.62 188.91
10/23/2021 51.5 32.44 39.33 195.56 188.77
10/24/2021 50.7 32.32 39.63 195.68 188.47
10/25/2021 51.0 32.03 39.43 195.97 188.67
10/26/2021 50.8 32.35 39.72 195.65 188.38
10/27/2021 51.5 31.82 39.04 196.18 189.06
10/28/2021 50.8 31.47 38.79 196.53 189.31
10/29/2021 50.5 31.94 37.93 196.06 190.17
10/30/2021 51.4 32.10 39.23 195.90 188.87
10/31/2021 51.1 31.63 39.75 196.37 188.35

Average 44.7 30.40 38.66 197.60 189.44



Appendix F 
ATP Extraction Rates and Water Levels - October 2021 through January 2022

Shepley's Hill Landfill
Devens, MA

Date Flow Rate EW-1 WL EW-4 WL EW-1 GW Elevation EW-4 GW Elevation
gpm ft bmp ft bmp ft amsl ft amsl

11/1/2021 0.0 13.82 13.55 214.18 214.55
11/2/2021 0.0 13.82 13.05 214.18 215.05
11/3/2021 0.0 14.81 20.62 213.19 207.48
11/4/2021 59.4 34.82 45.04 193.18 183.06
11/5/2021 58.0 34.41 45.54 193.59 182.56
11/6/2021 59.0 35.04 45.76 192.96 182.34
11/7/2021 59.4 35.20 45.95 192.80 182.15
11/8/2021 62.2 35.69 42.24 192.31 185.86
11/9/2021 62.8 35.63 43.52 192.37 184.58

11/10/2021 61.6 35.90 43.15 192.10 184.95
11/11/2021 62.1 35.78 43.43 192.22 184.67
11/12/2021 58.9 34.95 45.24 193.05 182.86
11/13/2021 60.0 35.42 45.83 192.58 182.27
11/14/2021 59.2 35.51 46.29 192.49 181.81
11/15/2021 59.2 35.40 46.47 192.60 181.63
11/16/2021 62.8 36.94 45.84 191.06 182.26
11/17/2021 63.1 36.88 45.61 191.12 182.49
11/18/2021 62.9 36.72 46.78 191.28 181.32
11/19/2021 62.8 37.06 46.62 190.94 181.48
11/20/2021 62.8 37.35 46.25 190.65 181.85
11/21/2021 62.6 36.90 47.04 191.10 181.06
11/22/2021 63.6 37.19 47.81 190.81 180.29
11/23/2021 62.5 36.89 47.49 191.11 180.61
11/24/2021 62.6 37.42 47.40 190.58 180.70
11/25/2021 63.2 37.48 47.86 190.52 180.24
11/26/2021 62.6 37.03 47.99 190.97 180.11
11/27/2021 62.0 36.75 48.16 191.25 179.94
11/28/2021 63.0 37.27 47.76 190.73 180.34
11/29/2021 61.8 37.15 48.59 190.85 179.51
11/30/2021 0.0 14.64 14.54 213.36 213.56

Average 53.3 33.33 42.05 194.67 186.05



Appendix F 
ATP Extraction Rates and Water Levels - October 2021 through January 2022

Shepley's Hill Landfill
Devens, MA

Date Flow Rate EW-1 WL EW-4 WL EW-1 GW Elevation EW-4 GW Elevation
gpm ft bmp ft bmp ft amsl ft amsl

12/1/2021 21.8 26.99 40.68 201.01 187.42
12/2/2021 59.7 36.45 49.15 191.55 178.95
12/3/2021 60.8 37.32 49.20 190.68 178.90
12/4/2021 61.9 37.18 47.69 190.82 180.41
12/5/2021 59.4 34.91 42.19 193.09 185.91
12/6/2021 0.0 14.95 14.82 213.05 213.28
12/7/2021 0.0 14.95 14.82 213.05 213.28
12/8/2021 60.2 36.28 47.93 191.72 180.17
12/9/2021 59.3 36.17 48.67 191.83 179.43

12/10/2021 57.8 35.78 47.99 192.22 180.11
12/11/2021 58.2 36.22 48.77 191.78 179.33
12/12/2021 58.2 36.54 48.66 191.46 179.44
12/13/2021 58.8 36.11 49.49 191.89 178.61
12/14/2021 58.2 36.19 47.09 191.81 181.01
12/15/2021 58.8 36.08 47.76 191.92 180.34
12/16/2021 59.2 35.99 48.68 192.01 179.42
12/17/2021 58.9 36.37 49.07 191.63 179.03
12/18/2021 58.5 36.21 48.78 191.79 179.32
12/19/2021 58.0 35.94 48.62 192.06 179.48
12/20/2021 60.6 35.84 46.91 192.16 181.19
12/21/2021 60.7 36.02 48.29 191.98 179.81
12/22/2021 60.8 36.34 48.78 191.66 179.32
12/23/2021 60.7 36.17 48.57 191.83 179.53
12/24/2021 61.1 36.54 49.08 191.46 179.02
12/25/2021 60.7 36.31 49.97 191.69 178.13
12/26/2021 61.1 36.40 49.49 191.60 178.61
12/27/2021 59.8 36.11 49.53 191.89 178.57
12/28/2021 61.4 35.77 44.68 192.23 183.42
12/29/2021 61.6 36.05 45.31 191.95 182.79
12/30/2021 60.6 35.78 45.01 192.22 183.09
12/31/2021 61.5 35.94 45.41 192.06 182.69

Average 54.8 34.51 45.52 193.49 182.58



Appendix F 
ATP Extraction Rates and Water Levels - October 2021 through January 2022

Shepley's Hill Landfill
Devens, MA

Date Flow Rate EW-1 WL EW-4 WL EW-1 GW Elevation EW-4 GW Elevation
gpm ft bmp ft bmp ft amsl ft amsl

1/1/2022 60.9 35.96 45.49 192.04 182.61
1/2/2022 61.0 35.96 45.71 192.04 182.39
1/3/2022 59.6 34.34 40.42 193.66 187.68
1/4/2022 0.0 14.57 14.07 213.43 214.03
1/5/2022 0.0 14.57 14.07 213.43 214.03
1/6/2022 53.1 30.60 42.05 197.40 186.05
1/7/2022 58.5 35.67 48.85 192.33 179.25
1/8/2022 58.4 36.18 48.52 191.82 179.58
1/9/2022 58.0 35.62 48.98 192.38 179.12

1/10/2022 58.4 36.10 48.74 191.90 179.36
1/11/2022 52.4 31.43 42.43 196.57 185.67
1/12/2022 58.8 35.86 48.74 192.14 179.36
1/13/2022 58.5 36.15 48.95 191.85 179.15
1/14/2022 58.7 35.86 49.44 192.14 178.66
1/15/2022 60.0 36.08 49.36 191.92 178.74
1/16/2022 59.1 36.21 49.39 191.79 178.71
1/17/2022 58.5 35.91 50.52 192.09 177.58
1/18/2022 58.8 36.18 50.18 191.82 177.92
1/19/2022 59.0 36.16 50.11 191.84 177.99
1/20/2022 59.8 36.44 49.73 191.56 178.37
1/21/2022 60.0 36.39 49.52 191.61 178.58
1/22/2022 59.1 36.28 49.89 191.72 178.21
1/23/2022 58.4 36.59 50.88 191.41 177.22
1/24/2022 58.1 36.68 50.52 191.32 177.58
1/25/2022 59.3 36.82 50.57 191.18 177.53
1/26/2022 58.3 36.58 50.19 191.42 177.91
1/27/2022 57.9 36.86 50.50 191.14 177.60
1/28/2022 57.9 36.64 50.68 191.36 177.42
1/29/2022 59.3 37.01 51.78 190.99 176.32
1/30/2022 58.4 36.76 51.08 191.24 177.02
1/31/2022 58.8 37.61 51.42 190.39 176.68

Average 54.7 34.52 46.54 193.48 181.56



Appendix F 
ATP Operations Summary - October 2021 

Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

10/1/2021 24 68,900 47.8
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/2/2021 24 68,700 47.7 System online and operating.

10/3/2021 24 69,300 48.1 System online and operating.

10/4/2021 8 24,000 48.5 System offline at 0815 for CIP activities.  

10/5/2021 10.8 31,500 48.8
System online at 1315 following CIP activities. FBRO pumped 

out.  

10/6/2021 23.0 66,700 48.3
System offline between 1000 and 1100 for Cl2 tank replacement. 

Air sparged IPC. Manually pumped excess sludge. 

10/7/2021 24 69,100 48.0 System online and operating.

10/8/2021 24 69,500 48.3
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/9/2021 24 69,100 48.0 System online and operating.

10/10/2021 24 69,400 48.2 System online and operating.

10/11/2021 24 69,600 48.3
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/12/2021 24 69,100 48.0 System online and operating.

10/13/2021 24 68,800 47.8
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/14/2021 24 68,400 47.5 System online and operating.

10/15/2021 24 69,400 48.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/16/2021 24 68,600 47.6 System online and operating.

10/17/2021 24 69,800 48.5 System online and operating.

10/18/2021 24 68,400 47.5
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

10/19/2021 24 68,700 48.2
System offline between 0915 and 0930 for FBRO pump out. Air 

sparged IPC. Manually pumped excess sludge. 
10/20/2021 24 69,300 48.1 System online and operating.

10/21/2021 24 68,600 47.6 System online and operating.

10/22/2021 24 69,000 47.9
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/23/2021 24 69,500 48.3 System online and operating.

10/24/2021 24 69,600 48.3 System online and operating.

10/25/2021 24 69,000 47.9
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/26/2021 24 68,800 47.8 System online and operating.

10/27/2021 24 69,400 48.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/28/2021 24.00 69,900 48.5 System online and operating.

10/29/2021 24 68,600 47.6
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
10/30/2021 24 69,700 48.4 System online and operating.

10/31/2021 24 69,000 47.9 System online and operating.

Total 713.8 2,057,400

Total 
Available 

Hours
744 Average On-

line Flow
48.0

Percent 
Online

96

Note:

Flowrate in Gallons per Minute (GPM)

Clean in Place (CIP)



Appendix F 
ATP Operations Summary - November 2021 

Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

11/1/2021 1 4,300 71.7

System offline from 2356 (on 10/31/21) to 0630 due to a 
microfilter high pressure alarm. Reset and restarted system to 
test skid between 0630 and 0730.  System offline at 0730 to 

replace microfilters.

11/2/2021 8.5 26,000 51.0
FBRO pumped out. System online at 1130 following microfilter 

replacement. System offline at 2000 due to microfilter high 
pressure alarm.

11/3/2021 11.00 36,500 55.3
Replaced faulty butterfly valve on microfilter skid and tested 

system pressure.  System fully online at 1530. 

11/4/2021 24 79,700 55.3
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

11/5/2021 24 78,500 54.5
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
11/6/2021 24 79,000 54.9 System online and operating.

11/7/2021 24 82,400 57.2 System online and operating.

11/8/2021 23 76,600 54.9
System offline between 1000 and 1045 to install new air line 
check valve on microfilter skid. Air sparged IPC. Manually 

pumped excess sludge. 
11/9/2021 24 79,500 55.2 System online and operating.

11/10/2021 24 78,800 54.7
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
11/11/2021 24 79,700 55.3 System online and operating.

11/12/2021 23 75,600 54.8
System offline between 0930 and 1030 to replace an actuator 

valve on the microfilter skid. Air sparged IPC. Manually pumped 
excess sludge. 

11/13/2021 24 79,200 55.0 System online and operating.

11/14/2021 24 78,600 54.6 System online and operating.

11/15/2021 24 79,700 55.3
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

11/16/2021 24 78,400 55.0
System offline between 0915 and 0930 for FBRO pump out. Air 

sparged IPC. Manually pumped excess sludge. 
11/17/2021 24 78,600 54.6 System online and operating.

11/18/2021 24 79,200 55.0 System online and operating.

11/19/2021 24 79,000 54.9
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
11/20/2021 24 78,400 54.4 System online and operating.

11/21/2021 24 78,500 54.5 System online and operating.

11/22/2021 24 78,700 54.7
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
11/23/2021 24 79,000 54.9 System online and operating.

11/24/2021 24 78,700 54.7
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
11/25/2021 24 78,800 54.7 System online and operating.

11/26/2021 24 79,600 55.3 System online and operating.

11/27/2021 24 78,700 54.7 System online and operating.

11/28/2021 24 78,700 54.7 System online and operating.

11/29/2021 24 78,700 54.7
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

11/30/2021 20 68,300 56.9
System offline between 0845 and 1245 to install and test new 

computer.  

Total 662.5 2,185,400

Total 
Available 

Hours
720 Average On-

line Flow
55.0

Percent 
Online

92

Note:

Flowrate in Gallons per Minute (GPM)

Clean in Place (CIP)



Appendix F 
ATP Operations Summary - December 2021 

Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

12/1/2021 24 79,200 55.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. FBRO pumped out.
12/2/2021 24 78,700 54.7 System online and operating.

12/3/2021 24 78,500 54.5
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
12/4/2021 24.0 79,000 54.9 System online and operating.

12/5/2021 24 78,500 54.5 System online and operating.

12/6/2021 7 27,400 65.2 System offline at 0700 for CIP activities.  

12/7/2021 9 29,000 55.2
Replaced effluent pump foot valves.  System online at 1515 

following CIP activities.

12/8/2021 24 79,100 54.9
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
12/9/2021 24 79,100 54.9 System online and operating.

12/10/2021 17 56,500 55.4
System offline at 0215 due to P1 VFD fault. Reset VFD and 

restarted system at 0915.  
12/11/2021 24 79,100 54.9 System online and operating.

12/12/2021 24 79,300 55.1 System online and operating.

12/13/2021 24 78,300 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

12/14/2021 23.0 74,800 54.2
System offline between 0915 and 1015 for FBRO pump out. Air 

sparged IPC. Manually pumped excess sludge. 
12/15/2021 24.0 79,100 54.9 System online and operating.

12/16/2021 24.0 79,000 54.9 System online and operating.

12/17/2021 24 77,600 53.9
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
12/18/2021 24.00 78,600 54.6 System online and operating.

12/19/2021 24.0 79,500 55.2 System online and operating.

12/20/2021 21 72,200 56.6
System offline between 0900 and 1145 for chlorine gas delivery; 

Air sparged IPC. Manually pumped excess sludge.

12/21/2021 24.00 78,600 54.6 System online and operating.

12/22/2021 24.0 78,600 54.6 System online and operating.

12/23/2021 24 78,300 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
12/24/2021 24 79,000 54.9 System online and operating.

12/25/2021 24 78,700 54.7 System online and operating.

12/26/2021 24 78,000 54.2 System online and operating.

12/27/2021 24 79,000 54.9
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

12/28/2021 23 73,400 54.4
System offline between 0915 and 1045 for FBRO pump out. Air 

sparged IPC. Manually pumped excess sludge. 
12/29/2021 24.00 78,300 54.4 System online and operating.

12/30/2021 24 78,400 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
12/31/2021 24 79,100 54.9 System online and operating.

Total 699.5 2,301,900

Total 
Available 

Hours
744 Average On-

line Flow
54.8

Percent 
Online

94

Note:

Flowrate in Gallons per Minute (GPM)

Clean in Place (CIP)



Appendix F 
ATP Operations Summary - January 2022 

Shepley's Hill Landfill 
Devens, Massachusetts

Date
Hours 
Online

Gallons 
Discharged

Average 
Effluent 
Flowrate

Status

1/1/2022 24 78,100 54.2 System online and operating.
1/2/2022 24 78,200 54.3 System online and operating.

1/3/2022 19.5 65,900 56.3
System offline between 0715 and 1145 to replace Pump P1 on 

microfilter skid.  
1/4/2022 7.5 24,900 55.3 System offline at 0730 for CIP activities.  

1/5/2022 11.75 38,700 54.9 System online at 1215 following CIP activities.

1/6/2022 24 78,700 54.7 System online and operating.

1/7/2022 24 78,500 54.5 System online and operating.

1/8/2022 24 78,600 54.6 System online and operating.

1/9/2022 24 79,200 55.0 System online and operating.

1/10/2022 24 78,200 54.3
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
1/11/2022 24 79,300 55.1 System online and operating.

1/12/2022 23.75 77,800 54.6
System offline between 0915 and 0930 for FBRO pump out. Air 

sparged IPC. Manually pumped excess sludge. 
1/13/2022 24 78,000 54.2 System online and operating.

1/14/2022 24 78,800 54.7
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
1/15/2022 24 77,600 53.9 System online and operating.

1/16/2022 24 79,600 55.3 System online and operating.

1/17/2022 24 77,600 53.9
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
1/18/2022 24 79,600 55.3 System online and operating.

1/19/2022 24 77,600 53.9
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
1/20/2022 24 79,600 55.3 System online and operating.

1/21/2022 24 77,700 54.0
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

1/22/2022 24 79,600 55.3 System online and operating.

1/23/2022 24 78,500 54.5 System online and operating.

1/24/2022 24 78,800 54.7
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

1/25/2022 24 78,200 54.3
FBRO pumped out. Air sparged IPC. Manually pumped excess 

sludge. 
1/26/2022 24 78,400 54.4 System online and operating.

1/27/2022 24 78,700 54.7 System online and operating.

1/28/2022 24 78,300 54.4
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 
1/29/2022 24 78,200 54.3 System online and operating.

1/30/2022 24 79,100 54.9 System online and operating.

1/31/2022 24 78,000 54.2
System online and operating. Air sparged IPC. Manually pumped 

excess sludge. 

Total 710.5 2,328,000

Total 
Available 

Hours
744 Average On-

line Flow
54.6

Percent 
Online

95

Note:

Flowrate in Gallons per Minute (GPM)

Clean in Place (CIP)



Appendix F 
ATP As/Fe/Mn Influent Concentrations - Fall 2021

Shepley's Hill Landfill 
Devens, MA 

Date Flow As Fe Mn As Fe Mn As Fe Mn Total
9/7/2021 48.2 1.70 70.8 2.3 3.41 41.7 2.67 2.56 56.3 2.49 61.29

12/10/2021 54.8 1.65 64.8 2.13 3.35 39.8 2.53 2.50 52.3 2.33 57.13

2.53 54.28 2.41 59.21
Note: 

EW-01 EW-04 Total

Concentrations reported in mg/l (ppm)
Flow reported in gallons per a minute (gpm)
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EPA GENERAL COMMENTS 
1. In-situ Air Sparging (IAS) offers good potential as a possible 

remedial option to prevent or decrease the continued 
migration of arsenic mobilized by reducing geochemical 
conditions created by the landfill. Overall, the IAS pilot test 
results appear to be positive for the shallow (S-interval) 
overburden.  However, oxygen distribution in the deep (D-
interval) overburden has been limited and decreases in 
dissolved arsenic concentrations have been less effective.    

IAS will be further evaluated as part of the Focused Feasibility Study 
(FFS). 

2. With the exception of Section 3.4.3, the general hydrologic 
conditions during the test are not fully described and 
therefore a clear understanding of tests performance, 
particularly related to groundwater transport times, is 
problematic. For example, what were the weather conditions 
during the test? How might variations in precipitation affect 
the test results?  The inclusion of a long-term hydrograph of 
water levels would be helpful to frame ASPT conditions. 

Water table measurements were collected intermittently during the pilot, 
but the analysis of the impact of precipitation events and minor 
variation in water levels were not part of the scope of work. It is 
unlikely that precipitation events would have a significant effect on 
groundwater flow during the three-month period. Pilot study objectives 
were defined as: 
 Determination of the operational and design parameters for a full-

scale IAS treatment system including: 
o optimum injection pressure and injection flow rate 
o optimum operational mode 
o effective IAS zone of influence (ZOI). 

 Assessment of the potential for iron fouling of the air sparging 
wells and the surrounding formation, resulting in a limited ability to 
inject air and reduced efficacy of treatment 

 Evaluation of rebound of concentrations of arsenic in groundwater 
1 month after shutdown of the system 

 Assessment of the level of effort required to operate and maintain 
(O&M) an air sparging remediation system.

Project Name: Former Fort Devens Army Installation RTC Date: September 29, 2022 

Location:  Devens, Massachusetts Reviewer:  USEPA and MassDEP
Document Name:    Draft In-Situ Air Sparge Pilot Test Implementation 

Report, Shepley’s Hill Landfill, Former Fort Devens 
Army Installation, Devens, Massachusetts
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No changes were made to the report to address this comment.
3. Hydraulic conductivities of the wells should be computed 

and related to results of the tests. This information will help 
interpret results at the monitoring wells and beyond.  

The relative change in specific conductivity at individual wells was 
assessed as part of the pilot (to assess for potential iron fouling), but 
hydraulic conductivity data were not collected. No changes were made 
to the report to address this comment. 

4. The feasibility of the air sparge is partly contingent on the 
bucket test. However, the test was of limited scope and it the 
sequence of sediments it represents is unclear.  

The bucket test was used to qualitatively test the potential of air 
sparging to precipitate metals in the aqueous phase. Groundwater was 
collected from three different areas of the site, with three different iron 
to arsenic concentration ratios. Since the bucket tests were not 
conducted in the presence of the soil, the bucket test results are not 
dependent on this variable. The feasibility of IAS as a technology at 
SHL was examined through implementation of the pilot test. 
No changes were made to the report to address this comment. 

5. Rebound is a major concern after air sparging because 
arsenic is not destroyed. Rebound potential has not been 
fully vetted in the work to date because of the limited time 
allocated to study rebound. Further, the heterogeneity of the 
system, as it controls air sparging Zone of Influence (ZOI) 
and rebound, should be more fully evaluated. For example, 
at wells where the specific capacity was shown to decrease 
post-Air Sparging Pilot Test (ASPT), would a return to 
reducing conditions increase arsenic dissolution more readily 
than wells that did not see a change in specific capacity?

The Army expects full-scale implementation of IAS would require 
continued, pulsed long-term active remediation to maintain geochemical 
conditions to control rebound and treat arsenic flux migrating from 
upgradient of the sparge well network.  Any localized heterogeneity of 
the formation which may impact system performance would be 
addressed through an adaptive design and implementation approach 
during installation of a full-scale system sparge well network. It could 
be further addressed through system optimization and performance 
tracking during startup testing and operation. This will be discussed in 
the FFS. No changes were made to the report to address this comment.

6. The air sparge pilot tests showed the ability on a small scale 
to reduce arsenic concentrations in groundwater.  However, 
the feasibility of air sparging to mitigate high arsenic 
concentrations in groundwater will require more extensive 
testing particularly when evaluating the impact of rebound. 
How long will it take for redox conditions to revert? Does 
precipitation of oxyhydroxides lead to an increase in 
immobile porosity and preventing future dissolution?  

The pilot test results are limited to the scope described in the work plan. 
Section 3.6 (Conclusions) in the report states that and additional data 
and tests would be required to plan and design a full-scale system. As 
indicated in the Army’s response to Comment 5, the Army expects that 
a full-scale IAS would require long-term active remediation to maintain 
geochemical conditions in the aquifer to control dissolution of the 
precipitated arsenic. While the Army agrees that the time it would take 
post IAS operation for redox conditions to change resulting in the 
dissolution of precipitated arsenic is an important parameter to 
determine, it is beyond the scope of the pilot test. The impact of changes 
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in the porosity and groundwater flow through areas where precipitation 
has occurred is also beyond the scope of this pilot study. No changes 
were made to the report to address this comment.

7. Additional study of the interplay of air sparging with the 
existing pumping system and treatment is needed if air 
sparging is intended to complement (or replace?) the existing 
pump and ATP system. If arsenic concentrations are locally 
reduced will that decrease the arsenic mass capture by the 
pumping wells and treatment efficiency?  

The FFS will evaluate and rank remedial alternatives including the 
ATP, IAS, and a combination of the two. If IAS were implemented 
upgradient of the ATP extraction wells, the Army would expect a 
reduction in arsenic mass flux to the ATP, but no decline in treatment 
efficiency. No changes to the report were made to address this 
comment.  

EPA PAGE-SPECIFIC COMMENTS 
1. Page 1, § 1.1, 

2nd ¶ 
The last sentence is somewhat contradictory to the first.  Is it 
saying that the well-graded units (specified in first sentence) 
are predominate? 

The text has been revised for clarity. The intent of the paragraph was to 
describe the general geology present at SHL and to indicate that the 
saturated soil is predominantly medium and fine to medium sand with 
little variability, underlain by a thin layer of discontinuous till atop the 
bedrock. A more detailed description of the site geology within the pilot 
test area is included in Section 3.1.

2. Page 3, § 1.3, 
1st bullet 

Since little insight was gained with respect to the “effective 
zone of influence (ZOI)” of the air sparge, this objective was 
not met.  How will the operational and design parameters for 
a full-scale IAS treatment system be determined absent this 
critical information?  For standard hydraulic tests, a common 
interpretive tool is drawdown-distance curve, which allows 
for an assessment of zone of influence from pumping. 
Similar techniques should be applied here for this study to 
help assess ZOI for the air sparging so that the extent of the 
air sparge can be mapped.

The methods used to assess ZOI are consistent with industry practice as 
discussed in detail in paragraph 2-8a and described in the USACE In-
Situ Air Sparging Engineer Manual, EM 200-1-19 (USACE IAS EM),.  
Section 3.5 in the report details the full-scale system conceptual design 
parameters including ZOI. In this section, the ZOI for the S-interval 
sparge wells was identified as greater than 15 feet, and the ZOI for the 
D-sparge wells was identified as 10 feet. The conceptual design 
parameters listed in Section 3.5 will be used to evaluate IAS in the FFS. 
No changes to the report were made to address this comment.  

3. Page 4, § 2.1, 
4th ¶ 

Please provide cross sections for the D- and S- well 
configurations with interpreted hydrogeology. 

Cross-sections were provided as Figures 5 and 6. Water level 
measurements have been added to the figures. 

4. Page 6, § 2.3, 
1st ¶, 4th

sentence 

Please explain why each step was run for only 60 minutes? 
How was it determined that “approximately 60 minutes” was 
the optimal period to run each step? 

Step tests were run consistent with the methods described in the 
USACE IAS EM.  The tests were run for approximately sixty minutes 
based upon evaluation of data collected in the field at the time of the 
test. The step tests were run until mounding of the groundwater table 
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was observed to peak and begin to stabilize in the monitoring well 
network. In December 2021, step tests were run for a longer period for 
the D sparge wells and are presented in Appendix B. These longer tests 
showed a similar response and time for water level to peak and 
gradually decline/stabilize. Running the step tests for a longer period 
would be of limited value. The text has been revised to clarify.

5. Page 7, Tables 
6 and 7 

Please explain why these two tables appear in the narrative 
portion of the report and not in the “Tables” section with the 
others?

Tables 6 and 7 were included as in-text tables as an editorial choice for 
ease of review. No changes to the report were made to address this 
comment.

6. Page 10, § 
3.1, 3rd ¶ 

The report suggests that site soil exhibits limited potential 
for driving rebound.  However, additional (longer term) 
monitoring must be conducted to assess/determine if arsenic 
remains co-precipitated once reducing conditions return to 
pre-pilot test conditions.  

Please see response to EPA’s General Comment 6. No changes to the 
report were made to address this comment. 

7. Page 11, § 
3.1, 2nd (full) ¶ 

What unit of the overburden was the bucket test done? As described in the In-Situ Air Sparge Pilot Test Work Plan, bucket 
tests were performed using groundwater collected from the screened 
interval of monitoring wells SHP-2016-06A at a depth of 83.5 ft bmp, 
SHM-10-06 at a depth of 85 ft bmp, and SHM-10-14 at a depth of 70 ft 
bmp. These wells were selected because of their different locations and 
concentrations/ratios of arsenic and iron. As the bucket test was not 
described in detail in this report, no changes were made to address this 
comment.

8. Page 11, § 
3.2.1, 2nd ¶ 

What was the basis of the “estimated groundwater velocity”? 
The model? Is this a seepage velocity considering porosity? 
Velocities in the shadow of the pumping wells are slower 
than elsewhere.  Please elaborate. 

The estimated average groundwater seepage velocity has been updated 
to a value of 1.5 feet per day based upon a 3PE analysis in the Technical 
Memorandum Phase I Subtask 1.g. A reference has been added and the 
text revised.  

9. Page 12, § 
3.2.1 

The report suggests the sparged air could potentially 
migrating upward.  Could deeper wells facilitate upward 
movement of sparged air into the D interval?   

The D-interval sparge wells are screened at the top of the till layer 
overlying bedrock in the deepest interval conducive to sparging. Sparge 
points installed within the till or bedrock would be in low permeability 
materials that would make air injection very difficult, if not impractical. 
This is a limitation of the technology, which will be discussed in the 
FFS. No changes were made to the report to address this comment. 
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10. Page 13, § 
3.2.1 

The report suggests that IAS should be successful where 
dissolved iron concentrations are higher (as evidenced by the 
SHN-10-6 results). If this is true, Army should consider pre-
treating a portion of the aquifer with amended dissolved iron 
prior to sparging air to help co-precipitate the dissolved 
arsenic.    

The pilot test was conducted in an area of the site where the iron to 
arsenic ratio was sufficient (actually, far greater than necessary) to 
enable co-precipitation of the dissolved arsenic concentrations present. 
Prior to implementation of an IAS remedy in any area of the site, the 
iron to arsenic ratio in the projected IAS zone would be examined to 
determine whether there is sufficient dissolved iron present to facilitate 
co-precipitation of arsenic from the groundwater. No changes to the 
report were made to address this comment.

11. Page 14, § 
3.2.3 

The first bullet states that “calcite is significantly 
undersaturated (saturation indices near -1 or lower), 
suggesting that calcite is not present in the formation.”  This 
should be confirmed by acid testing sediments.

The text has been modified to say that calcite is likely not present. The 
sediments were not acid tested; this could be done in the future if 
additional testing is conducted. 

12. Page 14, § 
3.2.3 

The fourth sentence beginning with, “Although significant 
quantities of calcite are not likely present in the 
formation…” seems to contradict the conclusion in the first 
bullet  that calcite “is not” present in the formation.  Please 
explain.

The text has been modified to say that calcite is likely not present. 

13. Page 15, § 
3.3.1 

Evaluation of the concurrent change in groundwater arsenic 
and iron concentrations prior to (August 2021) and following 
(February 2022) the air sparge test can be used to estimate 
the resulting solid phase concentration of arsenic co-
precipitated with the iron oxyhydroxide mineral ferrihydrite 
(Fe5HO8.4H2O, 460 g/mole Fe).  In the following graph, 
these calculated values are plotted against the initial 
dissolved arsenic concentration from baseline sampling at all 
monitored wells.  The range of coprecipitated arsenic varied 
between 20-5500 mg As / kg ferrihydrite (or “Fh”).  Labels 
are included to indicate sampling locations. There is strong 
correlation (R2 0.98) for all the well locations where 
significant arsenic removal was observed over the testing 
period (MW-21-1S, MW-21-2S, MW-21-3S, MW-21-4S, 
MW-21-1D, MW-21-2D).  Monitoring locations that 
displayed limited response to air sparging plot away from the 

The Army appreciates this additional analysis provided by the EPA and 
the insight it provides to the performance evaluation of the pilot test. No 
changes to the report were made to address this comment. 
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correlation trend (MW-21-3D, MW-21-4D, SHM-10-06).  
These results support the observation that observed decrease 
in arsenic concentrations at location MW-21-4D is most 
likely a result of groundwater transport versus 
coprecipitation of arsenic and iron.  The result for location 
MW-21-3D suggests that there may be some contribution 
from coprecipitation induced by air sparging. 

14. Page 15, § 
3.3.2, 2nd

bullet 

Please explain how specific capacity was calculated or cite 
the reference method. 

Specific capacity was determined by dividing the pumping rate by the 
stabilized drawdown observed. It is recommended that changes in SC be 
verified if additional assessment is warranted. The report text in Section 
2.6 has been modified to describe how specific capacity was calculated.

15. Page 16, § 
3.4.1, 2nd

bullet (and 

In addition to hydraulic capacity checks, it is recommended 
that the MW-21 well locations be re-developed along with 
collection of recovered purge solids to assess iron 

Noted. The Army would expect most of the iron precipitation to be 
catalyzed by mineral surfaces and be present as coatings rather than 
loose solids. However, further evaluation of recovered purged solids is 
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Page 19, § 
3.5, last ¶) - 

concentration.  Hydraulic capacity tests can be relatively 
insensitive to precipitation within the well pack.  Analysis of 
purged solids may provide a clearer diagnostic of the extent 
of precipitation occurring within the formation adjacent to 
the AS-21 and MW-21 locations. 

beyond the scope of the pilot test. No changes to the report were made 
to address this comment. 

16. Page 16, § 
3.4.1, 3rd

bullet 

Relative to system design and performance, the 
concentration of DO that is needed to support sufficient 
precipitation of iron is an important consideration.  
Ultimately, a system optimized to minimize clogging of well 
screens and aquifer solids would introduce air at a rate to 
sustain the minimum DO concentration that supports ferrous 
iron oxidation at a rate with a half-life comparable to the rate 
of groundwater transport.  It is recommended that future 
testing more closely examine the rate of ferrous iron 
oxidation as a function of DO concentration to identify an 
optimal sparge rate that minimizes introduction of excess 
DO into the aquifer.  Following is an empirical study that 
examines the influence of DO concentration on the rate of 
ferrous iron oxidation in groundwater: Ghosh, M., 1962. A 
study of the rate of oxidation of iron in aerated ground 
waters. Sanitary Engineering Series; no. 012 
(https://core.ac.uk/download/pdf/16504188.pdf).  This could 
be of particular importance for the deep zone where ferrous 
iron concentrations are high. 

The Army appreciates this insight, but we also point out that the greater 
objective for air sparging is to achieve widespread distribution of 
oxygen within the aquifer to maximize the extent of iron oxidation and 
arsenic removal and to sustain an oxidizing condition in groundwater. 
As EPA points out in Comment 18 below, delivering greater quantities 
of oxygen (rather than less), and attaining an excess of dissolved oxygen 
over dissolved iron in groundwater to support an oxidizing condition, 
would be required to achieve this goal. No changes to the report were 
made to address this comment. 

17. Page 17, § 
3.4.1, top of 
page 

These results should be compared to the hydrostratigraphic 
sequences to develop a more complete picture of the site 
remediation potential. 

The following text was added to Section 3.4.2: “Silty sand or clayey 
were noted to be present above bedrock and/or till at AS-21-1D, AS-21-
2D, MW-21-2D, and MW-21-4D (Appendix A). Sands with silt content 
would be anticipated to be less conducive to successful distribution of 
air throughout the aquifer. These deeper depths in the overburden 
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correlate with higher concentrations of arsenic in both groundwater and 
soils, making treatment at this interval more difficult.”

18. Page 17, § 
3.4.2 

EPA agrees that additional assessment of the deeper sands 
above the till is appropriate and that closer-spaced D sparge 
points would improve treatment of the deep overburden, 
where higher arsenic concentrations occur.  Army should 
also consider injecting oxygen instead of air in the D 
interval, which may infuse more dissolved oxygen directly 
into the deeper groundwater. 

Injection of oxygenated groundwater will be considered when 
developing remedial alternatives in the FFS. However, we point out that 
simply switching to a gas that has higher partial pressures of oxygen 
may not fully meet the objective of attaining the necessary dissolved 
oxygen concentrations at depth. The other primary challenge in this 
system is the fact that injected gas rises quickly within the water 
column. A primary limitation on oxygen dissolution into the water 
therefore involves the gas-liquid interfacial area that can be achieved 
with sparging and the rate at which the gas rises out of the injection 
zone. No changes to the report were made to address this comment.

19. Page 17, § 
3.4.3 

In the absence of knowledge of the timing of on and off 
periods of air sparging, it is difficult to interpret groundwater 
flow gradients from the manual water level measurements.  
Initial analysis of these data using 3PE gradient calculations 
reveals many gradient directions that make no sense, most 
likely due to the influence of air sparging.  For future 
assessments, it is recommended that either the timing of 
manual measurements be scheduled to occur during the end 
of non-purge periods and/or instrumenting monitor wells 
with continuously logging pressure transducers.

The field monitoring procedure was refined after November 10, 2021, to 
turn the system off for at least an hour before the collection of any 
manual field measurements to help with the interpretation of data. This 
has been added as a note to Table 8. Data presented are potentially 
impacted by the influence of air sparging. Water level measurements 
collected in an active sparge area should not be used to assess flow 
gradients; non-sparging flow gradient was used to inform placement of 
pilot IAS points and performance monitoring wells. 

20. Pages 17 (last 
sentence) and 
18 (first 
sentence), § 
3.4.3

See Comment 8 regarding estimated groundwater velocity.   Please see the response to EPA Comment #8. 

21. Page 18, § 
3.4.3, 1st ¶ 

The second and third sentences refer to dissolved oxygen as 
a “conservative” tracer.  However, dissolved oxygen is a 
reactive tracer. Please revise the discussion to refer to 
retarded or slow velocity. 

Agree, the discussion referenced indicates that the estimated 0.6 feet per 
day as calculated by the arrival of dissolved oxygen at downgradient 
monitoring well MW-21-4S is a low estimate of groundwater velocity 
because dissolved oxygen is not a conservative tracer and is consumed 
by oxygen demand present in the aquifer. The text, “if dissolved oxygen 
was a conservative tracer” has been deleted for clarity.
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22. Page 18, § 
3.5, 3rd ¶ 

The third sentence states that, “Post-shutdown of the system, 
dissolved oxygen concentrations remained elevated, and 
arsenic and iron concentrations remained low in many of the 
monitoring wells 1 month post-operation of the system.”  
Available data does not support this conclusion.  Please 
explain.

Dissolved oxygen remained elevated above baseline in 5 out of the 8 
monitoring wells one month following system shutdown (2S, 3S,1D, 
2D, and 3D). Dissolved arsenic remained low in 6 out of the 8 
monitoring wells (1S, 2S, 3S, 4S, 1D, and 2D). Dissolved iron remained 
low in 5 out of the 8 monitoring wells (1S, 2S, 3S, 1D, and 2D). The 
section has been revised to provide clarity and supporting data.

23. Pages 19 - 20, 
§ 3.6 

EPA concurs with the proposed additional testing and 
evaluations provided in the three bullets (i.e., determining 
need for S interval sparge points (vs. using only D interval 
sparge points), need for longer term assessment of potential 
well fouling or decreases in sparge point performance, and 
assessing potential impacts to dissolved metal concentrations 
once reducing geochemical conditions return).  All of these 
aspects can be better assessed through longer term 
evaluations.  

Noted. 

24. Table 1 Please add well diameter information to the table. The diameter of the installed wells has been added to Table 1. 

25. Table 2 The table presents soil concentrations for arsenic and other 
co-related constituents. It would be useful if the soil 
concentrations was related to grain-size classification. Based 
on the log in Appendix A, it appears the stratigraphy at the 
site has a deltaic sequence. An upper alluvial plain of 
medium sands overlying a coarser proximal deltaic fan that 
in turn overlies a distal deltaic fan that rests on top of the 
basal till. The highest arsenic concentrations appear to 
correspond to the finer sequences and conversely the lowest 
arsenic soil concentrations appear to correspond to the 
middle proximal deltaic fan sequence. No soil concentrations 
appear to have been collected in the basal till.  Please add the 
grain type from the Appendix A log to this table.

Soil descriptions and USCS soil classification has been added to 
Table 2. Pre-existing data collected during site investigations include 
samples collected throughout the soil column including from basal till. 
These data do not indicate a correlation between arsenic soil 
concentrations and depositional history. Rather, the data indicate arsenic 
soil concentrations are more a function of oxidative dissolution of the 
nearby arsenopyrites and a migration of arsenic into soils over a long 
time.  

26. Table 4 Include information on elevation differences for z reference. Table 4 has been updated to include elevation information. 
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27. Table 8 Please explain the high turbidity in several sampling events. 
Some of the turbidity is high for low flow rates. Is that a 
function of the increased oxygen? 

Higher turbidity readings may be indicative of more suspended solids 
and/or mixing in groundwater during periods of sparging and iron 
precipitation. No changes have been made to the report to address this 
comment.

28. Table 8 The presentation of system operation information is 
appreciated. EPA requests that pumping operation 
information also be included. 

ATP data are provided in Appendix E and made available monthly and 
annually in OM & M reports. No changes have been made to the report 
to address this comment. 

29. Table 11 Please add system and pumping information. ATP data are provided in Appendix E and made available monthly and 
annually in OM & M reports. No changes to the report have been made 
to address this comment.

30. Figures 5 and 
6 (cross 
sections)

Please expand the description of lithology types to enable  
differentiation of hydrostratigraphic sequences. 

A detailed assessment of ESS was not part of the pilot study scope; 
however, Table 2 has been updated to include USCS soil classifications 
logged in the field and Figures 5 and 6 include those classifications.

MassDEP Comments 
1. Section 3.5 The results from the pilot test support the conclusion that air 

sparging is a valid remedial option for evaluation in up-
coming feasibility study.  While the likely conceptual design 
outlined in Section 3.5 (a line of equally spaced sparge 
points spanning the width of the landfill) should be 
considered,  the results from the pilot study also suggest that 
a range of sparge point configurations should be considered 
to develop an optimal design.  For example, using an 
irregular arrangement of sparge points targeting deep 
portions of the aquifer with high arsenic concentrations with 
more closely spaced sparge points than shallower areas with 
lower arsenic concentrations, or using a combination of 
technologies such as groundwater extraction targeting the 
deep portions of the aquifer that are less amenable to sparge 
treatment and a sparge system targeting shallow portions of 
the aquifer and plume fringe areas.  Phased implementation 
may also be advantageous; a preliminary design could be 
implemented with sufficient capacity to allow additional 

The Army agrees with this assessment and the advantages of an 
adaptive design and implementation approach should a full-scale system 
be employed. No changes to the report have been made to address this 
comment. 
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points to be installed where initial performance is 
inadequate. 

2. Section 3.6 Successful control of landfill-impacted groundwater depends 
on knowing where treatment is needed; so a detailed 
understanding of the distribution of arsenic in the aquifer 
located adjacent to the north end of the landfill is 
necessary.  A review of the current understanding (e.g., 
Figure 25 in the Phase I Subtask 1.g Tech Memo) indicates 
that significant data gaps remain, including: (1) the lateral 
limits of the arsenic plume have not been determined, (2) the 
bedrock topography is not known east and west of existing 
wells and borings (where are the narrowest limits of the 
bedrock valley that bounds the north end of the landfill?), (3) 
the path by which groundwater with high arsenic 
concentrations reaches EPA-PZ-2012-07B is not known 
(does landfill-impacted groundwater by-pass the extraction 
wells to the west or through underlying bedrock?), and (4) 
low arsenic concentrations reported in groundwater samples 
collected from monitoring well SHP-05-46A/B (e.g., Work 
Plan, Figure 3) suggest that a region of relatively low arsenic 
concentrations may exist southeast of the extraction 
wells.  Consequently, MassDEP recommends that future 
testing and evaluation also include vertical profiling to close 
these data gaps.  Potentially, such characterization could be 
conducted as sparge points are installed to simultaneously 
optimize locations. 

The Army agrees that a more complete understanding of the distribution 
of arsenic and geochemical characterization of the aquifer in potential 
treatment areas may be required to successfully implement a full-scale 
IAS system at SHL. The extent would depend upon the remedial action 
objective(s). Additional data collection and site characterization would 
be included in line with the developed remedial objectives as part of 
full-scale system design and implementation if IAS were to be 
implemented at full-scale. No changes to the report have been made to 
address this comment. 

END OF COMMENTS 


	Appendix E - Lab and Validation Reports
	Validation Reports
	S08943_Stage 2B Val Report
	SO8173_Stage 2B Val Report
	SO8914_Stage 2B Val Report
	SP0317_Stage 2B Val Report
	SP0783_Stage 2B Val Report
	201857-1_Stage 2B Val Report
	201857-2_Stage 2B Val Report
	R2200581_Stage 2B Val Report
	R2200582_Stage 2B Val Report
	S05463_Stage 2B Val Report
	S05512_Stage 2B Val Report
	S05557_Stage 2B Val Report
	S05689_Stage2B Val Report
	S07737_Stage 2B Val Report
	S08631_Stage 2B Val Report


	Appendix F - ATP Data
	Appendix G - Response to Comments



